‘ bon-r Th O

PacemoTtpeno CornacoBano

Pyko rrens MO 3amecTHTeNb AMpeKkTopa no YP
%ﬂ / ZV/ZQA/(“é % /

-7~ | 'bQY ¢HKILIW»
Hpotokon Nev” 1 #’- /
or 31 aBrycra 2023r. or

IfaBrycra 2023 r

PABOYAS ITPOT'PAMMA

y4eOHOro npeamera « ACTPOHOMHS »

aas obyuaomuxes 11 knacea

1. Yncronoan, 2023-24 von




1. [MosicuuTenpHAs 3aIIUCKA.

Pabouas mporpamma no acrponomun aiis 11 kimacca pazpaborana Ha ocHoBe TpeboBaHUU®I'OC K pe3ynbTaTaM OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIIEro
o0Opa3oBaHus, yTBEPXKACHHBIXIPHUKa3oM MuHucTepcTBa oopasoBanus v Hayku PO ot 17 mas 2012 . N 413 (c i3MEHEHUSIMH U JIOTIOJTHEHUSIMH),

[IporpamMma mosIHOCTBbIO OTpakaeT 0a30BbIN YpPOBEHb IOJArOTOBKH IIKOJBHUKOB, KOHKPETU3HPYET COJIEp’KaHUE TEM 00pa30oBaTElIbHOIO CTaHAapTa U
OTpeneNseT pacmpeseseHne y4eOHBIX 4YacoB IO paszienaMm mpenMmera. IlporpaMma cCOAEpKUT IUIaHHpPYEMbIE PE3YyJIbTaThl OCBOCHHS y4eOHOTO IpeaMera,
coJiep;KaHue y4eOHOro mpeaMeTa, TEMaTHYeCKOe IUIAaHUPOBaHHUE.

Kypc actpoHomun He TOJBKO 3aBepiiaeT (PU3MKO-MaTeMaTHueckoe oOpa3oBaHHE, HO M HECeT B ceOe OIpeAesieHHbIH OOIIEHAYYHBIM U KYJIbTYpPHBIN
MOTEHIMal. ACTpOHOMUS SIBJISIETCS 3aBepriaronieil Gpunocodckoil M MUPOBO33PEHUYECKON TUCHUIIMHON, W €€ MpernojaBaHue €CTh HEO0OXOJUMOCTb s
KaueCTBEHHOTO TIOJHOTO E€CTECTBEHHOHAYYHOTO 0Opa3oBaHus. be3 crnenuaibHOrO (GOPMUPOBAHUS ACTPOHOMUYECKMX 3HAHMHA HE MOXET C(HOpMHUPOBATHCS
C€CTCCTBECHHOHAYYHOC MUPOBO33PCHUE, ICTIbHAA (i)I/ISI/ILIeCKaSI KapTuHa Mupa. ACTpOHOMI/ISI MOXCET IMOKa3aTb CAUHCTBO 3aKOHOB IMTPHUPOABI, TIPUMECHUMOCTDb 3aKOHOB
($bU3UKH K HEOECHBIM TeJlaM, JaTh IIEJI0CTHOE TPEICTABIIEHNE O CTpoeHUH BceeHHo! 1 T03HaBaeMOCTH MHPA.

Kypc actpoHomun npusBaH crioco6cTBOBaTh (POPMHUPOBAHUIO COBPEMEHHON Hay4HOW KapTUHBIMHUPA, pAaCKpbIBaeT MPEACTaBICHUS O CTpoeHUH BceneHHo,
KaK OJHOM W3 BaKHEHIIMX CTOPOHUIMTENIHHOTO U CJIIOKHOTO MYTH MO3HAHUS YeJIOBEYECTBOM OKPY’KaIOIEH MPUPOIbl U CBOETO MecTa B Hel. AcTpodu3ndeckast
HAIpPaBJIEHHOCTh BCEX TEM Kypca COOTBETCTBYET COBPEMEHHOMY IOJIOKEHHIO B Hayke.  VI3ydeHHe acTpOHOMHUHU CIOCOOCTBYET CHUCTEMATH3allMHM OOIIMPHBIX
CBEJICHUH O MPHUPOJIe HEOCCHBIX TEJ, OOBSICHEHHIO CYIIECTBYIOIIUX 3aKOHOMEPHOCTEH M PACKPBHITHIO (PU3WUYECKON CYITHOCTH HaOogaeMbix Bo BceemeHHou
SIBJICHUH.

N3yuenue yyamumucs Kypca actpoHomuu B 11 kiacce criocoOcTByerT:

Pa3BUTHIO [T03HABATEIbHON MOTHUBALIUY;

— CTaAHOBJICHUIO y YJALIUXCS KIFOUEBbIX KOMIIETEHTHOCTEH;

— Pa3BUTHIO CIIOCOOHOCTH K CaMOOOYUEHHIO U CAMOIIO3HAHUIO;

— CO3JaHUIO CUTYyalluu yclexa, pajocTd OT no3HaHus. [Ipu oOyyeHMH aCTpOHOMMM Ba)KHOE€ MECTO OTBOAMTCS peajl3allii MEXKIIPEIMETHBIX CBs3EH.
ActpoHOMHUECKHE HAOIIOIEHHSI, KOTOPbIE SIBJISIIOTCS OCHOBOM /IS OnpeiesieHus reorpaMueckux KOOpAUHAT, 00eCcIeurBalOT CBsI3b Kypca aCTPOHOMUH C
KypcoM ¢Qusnueckoil reorpapuu. Ha ypokax acTpOHOMHM ydaliuecss BCTPEYAIOTCS CO BCEMHU HM3y4aeMbIMHM B Kypce (DM3HUKU MOHSTUSAMH, SBICHUSIMH,
TEOpUSIMH M 3aKOHAMM. YTIIyOJIeHHE STHX3HAHUI MOMOTaeT y4alluMCsl OCMBICIUTh MPAKTUYECKOe MPUMEHEHHE «3€MHOW» (M3UKH B KOCMHUYECKHX
Macitabax. Ycrnexu B U3y4eHHH XUMHUYEcKOro coctaBa Tea COIHEYHON CHCTEMbl, JOCTUTHYThIE OJaroaapsi pakeTHO-KOCMUYECKOM TeXHHUKE, MO3BOJISIIOT
OCYIIECTBIATH 00JIee TECHYIO CBSI3b KYPCOB XUMHUU U aCTPOHOMUHU.



Henu u 3amaun u3ydeHus acTpoHomuu. M3yueHue acTpoHoMuM Ha 0a30BOM YPOBHE CpPEOHEr0O 00IIero oOpa3oBaHMsI HAIPABJIEHO HA JIOCTHKEHUE
CHEAYIOLIUX LETIEH:

— OCO3HaHHE MPUHIMITHAIBHON POJIM ACTPOHOMHH B TIO3HAHUH (DYHIaMEHTAIBHBIX 3aKOHOB IPUPOIBI U (GOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYIHOM
KapTUHBI MUPA,

— mnpuoOpeTeHne 3HaHUH 0 PU3NICCKOM TPUPOJIe HEOSCHBIX TEJ U CUCTEM, CTPOCHHSI U IBOJIIOIUU BCENICHHOH, MPOCTPAaHCTBEHHBIX M BPEMEHHBIX MacIiTabax
Bcenennoii, Haubosee BaKHBIX aCTPOHOMUYECKUX OTKPBITUSAX, ONIPEICIUBIINX PA3BUTHE HAYKU U TEXHUKH;

— OBJIAACHHUC YMCHUSAMH OOBICHATH BHUIUMOC IIOJIOKCHHUC M ABHXKCHHEC HeOEeCHBIX Tell MNpUHOUIIAMU ONPCACICHUSA MCCTOIIOJIOKCHUA W BPCMCHHU I10
ACTPOHOMHNYCCKHUM 06’beKTaM, HaBbIKaMH THPAKTUYCCKOTO HCIIOJIB30BAHHA KOMIIBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ I OoMpeACJICHUA BUAA 3BE3IHOTO Heba B
KOHKPCTHOM IMYHKTC JIS 3aJaHHOTI'O BPEMCHU, PA3BUTHUEC MO3HABATCIIBHBIX WHTCPECOB, MHTCIVICKTYAJIBHBIX W TBOPYCCKUX cnocoOHOCTeEl B mpouecce
pHOOpeTeHUs: 3HaHUI M0 aCTPOHOMHUHUC UCIOJIB30BAHUEM PAa3IMYHBIX HICTOYHUKOB HHPOPMAIIMHN U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHH;

— HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH JUIsl pelIeHHs TPaKTUUYECKHUX 3aa4 OBCEIHEBHOM KU3HH;

— ¢dopMHUpPOBaHKHE HAYYHOTO MUPOBO33PEHHUSI;

— CbOpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJIb30BaHUA €CTCCTBCHHO-HAYUYHBIX U 0Cc00EeHHO (1)I/ISI/IKO- MaTeMaTUYeCKUX 3HaAaHHUH JIIsL 00BEKTUBHOTO aHAIN3a yCTpOfICTBa
OKPY’KaIOILIEr0o MUpa Ha MpUMepe JOCTUKEHUHM COBPEMEHHOM acTpoPU3MKH, aCTPOHOMUU U KOCMOHABTHKHU.

[Ipu u3ydeHnn OCHOB COBPEMEHHON aCTPOHOMUYECKOW HAyKH Mepe 00y4aromMMUCS CTaBATCS CIEAYIOIINE 3a1a4u:

— THOHATH CYIIHOCTH ITOBCECIHCBHO Ha6J'IIO,Z[aeMBIX N pCAKUX aCTPOHOMHUYCCKUX HBHGHHﬁ;

— IIO3HAKOMMUTBECA C HAYYHBIMH MCTOAaMU U I/ICTOPI/IGIZ HN3Y4YCHUA BCCJ’IGHHOﬁ;

— IIOJIYUUTb HPEACTABJIICHUC O ,Z[eﬁCTBPII/I Bo Bcenennoit (1)I/ISI/IIIGCKI/IX 3aKOHOB, OTKPBITBIX B 3€MHBIXYCIOBHAX, U €CAMHCTBC MEraMrpa 1 MUKPOMHPA,
— o0co3HaTh cBoe MecTo B COJIHEYHOM CHCTEME B FaJ’IaKTI/IKe;

— OIIYTHTh CBSI3b CBOETO CYILIECTBOBAHUS CO BCEH MCTOPHEH IBOJIIONMK MeTarajiakTHKY.
2. Mecto npeameTa B yueOHOM IJIaHe

Ha u3y4enue kypca acTpoHOMHUH B 00bEME 0053aTEIBHOTO0 MUHUMYMa COJIEpPKaHHUsI OCHOBHOTO 00111ero oopazoanusi orBoautces B 11 kimacce 34 yacos B o,
1 gac B Hexgemo.  [Iporpamma peanusyercsa B 2023-2024 yueGnom roay B 11 kiacce.

3. Y4eOHO-MeTOAUYECKUN KOMIIIIEKT
Actponomus. 10-11 xmacesr - Yapyrun B.M.2018, Cdepa, Actpornomus. Metoanudeckoe nmocodbue 10-11  kmaccel. ba3oBblil ypoBeHs : yueb nocobue is yuureneit
o61eo6paszoBart. opranmszanuii. — M. : IIpocBemenwue, 2017. — 32 ¢. — (Cepsr 1-11).
4. Buasl u popMbI KOHTPOJIS:

- HpOMC)KyTO‘-IHBII\/'I (B (bOpMe TCCTOB, CAMOCTOATCIIbHBIX, ITIPOBCPOUYHBIX pa60T )51 ILI/IKTaHTOB); KOHTPOJIbHAA pa60Ta



COZAEPXAHUE KYPCA

BBenenue B aCTpPOHOMUIO

Crpoenne u Macmtabbl BeenenHoi, u coBpeMeHHble HaOmoneHus Kakue Tena 3anonssior BceneHHyro. KakoBbl WX XapakTepHbIE pasMepbl U
paccrosiHus MeXIy HUMHU. Kakue ¢u3ndeckne ycloBHs BCTpedyaroTcs B HUX. BcenmeHHas pacmmpsiercs. ['1e u Kak paboTaloT camble KpYITHBIC
ONTHUYECKHUE TeJIeCKONbl. Kak acTpOHOMBI HMCCIEAyIOT ramMMma-u3inydeHue BeeneHHoN. UTo yBuAenW TIpaBUTAMOHHO-BOJIHOBBIE U HEUTPUHHBIE
TEJIECKOIIBI.

AcTtpoMerpust

3Bé&31HOE HEOO U BUAMMOE JIBIKEeHHE HeOeCHBIX cBeTr Kakue 3BE3/1b1 BXOAAT B co3Be3ust Opuona u Jlebens. CoHIle ABUKETCS MO HKITUTITUKE.
[Inanets! coBepmiatoT nerieodpazHoe aBmxkeHue. HebGecHble koopauHatel YTo Takoe HeOecHBI 3KBaTOp M HeOecHBbIM MepuauaH. Kak ctposT
9KBATOPHUAIILHYIO CUCTEMY HEOECHBIX KOOpAUHAT. Kak CTposAT rOpU30HTaIbHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buaumoe nBu:kenue mianer u CosiHua

[letneoOpa3zHoe ABM)KEHUE IUIAHET, MOIMSITHOE U MPAMOE JBI)KEHUE IJIaHeT. DKIMITUKA, 30JHaKalibHble co3Be3aus. HepaBHOMepHOE IBHKEHHE
ComnHIla o 3KJIUNTHKE.

JABu:xenne JIyHbl u 3aTMeHHUSA

®a3pl JIyHbI U CHHOJIMYECKUN MECSII, YCIOBUS HACTYIJIEHUSI COJTHEYHOTO W JTYHHOTO 3aTMeHuil. [louemy nmpoucxoasat comHeunbie 3atmenus. Capoc
Y MpEeJICKa3aHus 3aTMEHHI

Bpems u kasenaapb

3BE3IHOE M COJIHEYHOE BPEMsl, 3BE3MHBIA M TPONMUYECKUU TOJ. YCTPOMCTBO JIYHHOTO M COJHEYHOTO KaJIeHIaps, MpoOJIeMbl WX COTJIACOBAHMS
IOnmuanckuit u rpuropuanckuii kanenaapu. HeGecHnas Mmexannka

I'eqimonenTpU4Yeckas cucreMa Mupa

[IpencraBnenus o crpoeHun CoNHEUHON CUCTEMBI B aHTUYHBIE BPEMEHA U B CPETHEBEKOBBE. | 'eMoLIeHTpruYecKas cucreMa Mupa

, 10Ka3aTeNbCTBO BpaleHus 3emau Bokpyr Connua. [lapannake 38€311 1 onpeeneHue paccTosHUs 10 HUX, MTapCeK.

3akonbl Kenuiep

OtkpseiTue M. Kennepom 3akoHOB ABMkeHUd TuianeT. OTKpeITHE 3akoHa BeemupHoro tsaroteHus u 0600ménnbie 3akonbl Kennepa. Onpenenenue
Macc HeOeCHBIX Tell.

Kocmuueckue ckopocTu

Pacuétbl mepBoii 1 BTOPO KOCMUYECKOU CKOpOCTH U UX (pusmdeckuii cMbici. [lonét FO.A. INarapuna Bokpyr 3eMiu o KpyroBoi opoure.
MexniaHeTHbIe epPeIEéThI

[TonsiTHE ONTUMATBHOM TPAEKTOPUH NOJIETA K IIaHETe. Bpems monéra K riaHeTe u JaThbl CTapTOB.

Jlyna u eé Bausinue Ha 3emMJI10

JIynsslii penbed u ero npuposa. [IpunusHoe B3aumoaeiictere Mexay JIynoit u 3emnéil. Y nanenue JIyHnsl ot 3emMiu 1 3aMeJIeHHE BpaIleHUs 3eMIIH.
IIpeneccus 3¢eMHOM OCH U ITpEABAPEHUE PABHOACHCTBHMN.

CTpoeHue COJTHEYHOI CHCTEMBbI



CoBpemensble mnpenacraBiaeHuss o CosHeuHol cucreme. CoctaB CosHeuHO# cuctembl. IlnaHeTel 3eMHOM Ipymnibl M IJIAHETHl TMTAHTBI, HUX
npUHOUNHAIbHBIE pa3znuuus. O6mako komet Oopta u Ilosc Koiinepa. Pazmeps! Ten coTHEUHOM CUCTEMBI.

IInanera 3emus

®opma u pazmepsl 3eman. Bayrpennee crpoenne 3emnu. Posb mapaukoBoro 3ddekra B popmupoBannu knmumata 3emid. Iliianersl 3eMHO#
rpynnsbl

HccnenoBanus Mepkypusi, Benepsr 1 Mapca, ux cxoxects ¢ 3emiéid. Kak mapHUKOBBIH 3(QQEKT rpeeT MOBEpXHOCTh 3eMJIM M IEPerpeBacT
atmocdepy Benepsl. Ecth 1u sxu3Hb Ha Mapce. DBosrorus opout crnytHuKoB Mapca @oboca u Jleiimoca. IliiaHeThI-THTaHTBI

®dusnueckue cpoiictBa FOnurepa, Catypna, Ypana u Hentyna. Bynkanudeckas nesrenbHocTh Ha cyTHHKe FOnuTepa Ho. [Ipupoaa kouiery BOKpyr
IJIaHEeT-TUraHToB. [1aHeThI-Kap/IKK U UX CBOMCTBA.

Mauible Tesa CosiHeUHOM cHCTEMBbI

[Ipupona u nBuxkenue acrepounsioB. Crnenuduka neuxeHus rpymnm actepousioB TposiHies u ['pexos. [lpupona n nmxenue komer. [losic Koitnepa
u O6nako komet Oopra. [Ipupoaa METEOPOB U METEOPHUTOB.

MeTeopbl U METEOPHUTHI

[Ipupona magarommx 3BE3/, METEOPHBIE MOTOKU M UX paauaHThl. CBS3b MEXAy METEOPHBIMU MOTOKAaMU M KoMmeTaMu. IIpupona kaMeHHBIX U
xene3Hblx MereoputToB. [Ipupoma MereopuTHbIX KpaTepoB. IlpakTtuueckas actpodpusuka u ¢uszuka ConHua Meroabl acTpoGU3HUECKUX
UcCle0BaHUN Y CTPONCTBO M XapaKTEPUCTUKH TEIECKONIOB pedpakTopoB U pedaeKTopoB. Y CTPOHCTBO paIMOTENECKOTIOB, PATHOUHTEPPEPOMETPHI.
CoaHue

OcnoBHble xapakTepuctuku CosHna. OnpeneneHrue Macchl, TeMIepaTypsl U XuMu4eckoro cocraBa ComHia. CTpoeHHE COJIHEUHOW aTMOC(EpHI.
ConHeyHas akTUBHOCTh U €€ BIUSHUE Ha 3eMrio 1 Ouocdepy.

Buyrpennee crpoenune CoJsiHia

Teopernueckuit pacu€r temreparypbl B HeHTpe CoiHIa. SAepHbIil HCTOYHUK SHEPTUU M TEPMOSICPHBIE PEAKIIUM CUHTE3a Iefidsl U3 BOJIOPOJa,
nepeHoc sHepruu u3 nentpa CoJiHIa HapyKy, KOHBEKTUBHas 30Ha. HelTpuHHbI Teneckon U HaOmroieHus MoToka HelTpuHo oT CoHua.

3BE3aLI

OcHOBHBIE XapaKTepUCTUKU 3BE31 OnpeneseHne OCHOBHBIX XapAKTEPUCTUK 3BE3: MAcChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUYECKOTO COCTaBa.
CnexTpanbHas Kiaccupukanus 3BE31 1 e€ pu3nueckre oCHOBBL. J{narpaMma «CHeKTpaibHbIM KJIacC» — CBETUMOCTD 3BE3[l, CBA3b MEXKJ1y Maccoi U
CBETUMOCTBIO 3BE3 L.

BHyTpeHHee cTpoeHne 3BE37

CrpoeHue 3Be37bl IIIaBHOU MOCIeA0BaTeNbHOCTH. CTpOEHHE 3BE3]] KPACHBIX TUTAHTOB M CBEPXIUT'AHTOB.

Beable kapJimku, HEMTPOHHBbIE 3BE3/1bI, MYJIbCAPHI U Y¢PHBbIE IbIPHI.

Ctpoenue 3B&3]1 OesbIX KapJIMKOB U MpeJiesl Ha ux Maccy — npezaen Yanapacekapa. [lynbcapsl u HeliTpoHHbIE 3BE31b1. [Iprpoaa 4€pHBIX AbIp U UX
IapaMeTphl.

/IBoiiHbIC, KPATHBIE U NIEPeMEHHbIC 3BE3/1bI

HaGnronenust 1BOMHBIX M KpaTHBIX 3BE37. 3aTMEHHO-TIepeMeHHbIe 3BE3bl. OnpezeneHue macc IBOMHBIX 3BE3M. Ilynbcupyromue nepeMeHHble
3BE3/1bI, KpUBBIE M3MEHEHUs Ojecka nedeus. 3aBUCUMOCTb MEXJy CBETHMMOCTBIO M MEpHOJOM mynbcanuil y nedpeunn. Llepenapt — masku BO
BcenenHoi, 1o KOTOPEIM ONPENENSIOT PACCTOSHUA 0 JAIEKUX CKOTUIEHUHN U TajJaKTHK.



HoBble ¥ cCBepXHOBBIE 3BE3/1bI

XapaKTepuCTUKU BCHBIIIEK HOBBIX 3BE3/. CBsI3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CHCTEMaMH, COJEPXKAIIUMHU 3Be3]ly O€JbIil KapiuK.
[leperexanue BemecTBa U sSACPHBINA B3pbIB HAa TIOBEPXHOCTH Oestoro kapiuka. Kak B3pbIBAIOTCS CBEPXHOBBIE 3BE3/bI. XapaKTEPUCTHUKU BCIIBIIIEK
CBEPXHOBBIX 3BE3]l. ['paBUTAllMOHHBIN KoJutamc Oenoro kapiuka ¢ maccoil Yanapacekapa B cocTaBe TECHOM JBOWHOW 3BE31bI — BCIIBIIIKA
CBEPXHOBOMW MepBOTo TUMa. B3pbhlB MacCUBHOM 3Be3/1bl B KOHIIE CBOEH ABOJIIOLIMM — B3pPbIB CBEPXHOBOM BTOporo tuma. HabmioneHue octaTkoB
B3pBIBOB CBEPXHOBBIX 3BE3.

IBOTIOUSA 3BE3/1: POKIEHHE, ) KU3Hb U CMEPTh 3BE3/1

Pacuér nporoKUTEebHOCTH KU3HM 3BE3]] pa3HOM MAcChl HA IJIaBHOM MOCIEN0BaTENbHOCTH. [Iepexos B KpaCHbIE THTaHThI U CBEPXTUTaHTHI 1TOCJIE
ucyepnanus Bojgopoaa. CroKoiHas 3BOJIIOLHUS MAIOMAaCCUBHBIX 3BE3/1, U TPABUTAIIMOHHBIN KOJIIAIIC U B3PbIB ¢ 00pa30BaHUEM HEUTPOHHOU 3BE3/Ib
WM 4€PHOM ABIPbI MacCUBHOM 3Be3/1bl. OnpeienieHre Bo3pacTa 3BE3/IHbIX CKOTUIEHUH U OTAEIBHBIX 3BE3/1 U IIPOBEPKA TEOPUH IBOJIIOLIMH 3BE3].
Mueuynsiii IIyTs

I'a3 u nbLIb B N'annakTuke

Kak oOpasytorcsi oTpakarenbHble TymMaHHOCTH. [lodemy cBerstcs auddys3Hble TymMaHHOCTH Kak KOHLEHTpUPYIOTCS Ta30Bble U IBbLIEBbIE
TyMaHHOCTH B ['aymakTuke.

PaccesiHHbIE U IAPOBBbIE 3BE3/IHbIE CKOTIJICHUSI

Habmronaembie cBoiicTBa paccessHHBIX 3BE3MHBIX CKOTUIEHUH. Habmotaemble cBOMCTBa IapOBbIX 3BE3IHBIX CKOIIEHUH. Pacnipenenenue u xapakrep
JBI>KeHUs ckorieHnid B [Mamaktuke. Pacnpenenenue 3BE37, CKOIUIEHW, ra3a u nbuid B [anaktuke. CBepxmMaccuBHAs 4E€pHas IpIpa B LIEHTPE
lanaktuku u kocMuueckue tyud. MHdpakpacHble HaOMIOAeHUs ABMXKEHHUS 3BE3] B IeHTpe ['amakTuku u oOHapykeHHe B IeHTpe ['amakTuku
CBEPXMACCHUBHOM YepHOU NbIpbl. Pacu€T mapameTpoB cBepXMacCUBHOW YE€pHOM abIphl. HabmoneHnss KOCMUYECKHUX JTy4eil U UX CBSI3b CO B3phIBAMU
CBEPXHOBBIX 3BE3I.

lanakTuku

Kak knmaccuduimpoBany ragakTuku no Gopme u kaMepToHHas nuarpamma XaO0ia. CBONCTBA CHUPAIbHBIX, AIIUNTUYECKUX U HETPABUIBHBIX
ranaktuk. KpacHoe cMeleHue B CIIeKTpax rajakTUK U ONPEJEICHUE PACCTOSHUS 1O HUX.

3akon Xa00.1a

Bpamenue ranaktuk 1 TEMHasi MaTepUsl B HUX.

AKTHBHBIE T'UJIAKTHKH ¥ KBa3aphbl
[Ipupona aKkTUBHOCTU TaNAKTHK, PAJUOTATAKTHKH W B3aMMOJCHCTBYIOIIME TranakTUku. HeoObluHbIE CBOMCTBAa KBa3apoB, MX CBS3b C  SAJpPaMHU
TaJaKTUK U AKTUBHOCTBIO YEPHBIX JbIP B HUX.

CxoruieHusi rajJlakTHK

HaGnronaemble cBOMCTBA CKOIUIEHHWH TalaKTHUK, PEHTT€HOBCKOE M3IIydeHHE, TeMIlepaTypa U Macca MEXTaJJakTH4eCKOro rasa, HeoOX0AWMOCTh
CYLIECTBOBaHUS TEMHOW MAaT€pUH B CKOIJIEHUAX ralakTUK. OLeHKa Macchl TEMHOM MaTepuu B CKOIUIEHMSIX. Sluencrast CTpyKTypa pacipeesIeHus
TaJAKTUKHA CKOTUIEHUM TalaKTHK.

Crtpoenue u 3Boaonusa Beesiennoit

KoneuHocTes M OeckOHEYHOCTh BceneHHOM — mapafoKchl KJIACCMYECKOW KOCMOJIOTMH. 3aKOH BCEMUPHOTO TATOTEHHsS M MPEICTAaBICHHUS O
KOHEYHOCTH U 6eckoHeuHOcTH BeenenHol. @oToMeTprudeckuil mapagokc U MPOTUBOPEUUS MEXTy KIACCUYECKHUMHU MPEICTABICHUSIMHU O CTPOSHUU



Bcenennoii u HaOmonenusiMu. Heo0xoAMMOCTh IpUBIIEYEHHUS OOIIEH TEOPUN OTHOCUTEIBHOCTH JUISI TOCTPOeHHsI MoJienn BeenenHoii. CBsi3b MEeXIy
r€OMETPUUYECKUX CBOMCTB IPOCTPAHCTBA BCEIEeHHOM ¢ pacipeieIeHUEM U JBUKEHUEM MaTepUU B HE.

Pacumpsrwomasica Beennennast

CBsi3b cpeiHel TUIOTHOCTH MaTepUH C 3aKOHOM PACIIMPEHHS U T€OMETPUYECKUMU cBoiicTBaMu Beenennoii. EBKIIMIOBA M HEEBKIIMI0BA TEOMETPH 51
Bcenennoii. Onpenenenue paauyca u Bozpacta Beenennoit. Moaens «ropsiueit Beenennoi» u peinukToBoe nzinydenus O0pa3oBaHue XUMHUECKUX
sneMeHTOB Bo Bceenennoit. OOwime renmus Bo BceneHHON M HE0OXOAMMOCTh 00pa3oBaHWsI €ro Ha PAHHUX OSTarax 3BOJIONMK BceneHHOM.
Heo06xommMOoCTh He TOJIEKO BBICOKOH IJIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOU TEMIIEpaTyphl HAa paHHHX 3Tanax 3BoJironuu Beenennoit. PenrkroBoe
M3JIy4eHUE — U3JIy4EHHE, KOTOPOE€ OCTajloCh BO BCENEHHONW OT rops4ero M CBEPXILIOTHOIO COCTOSIHUS MATEpUM HA PaHHUX JTanax >KU3HU
Bcenennoii. HaOmromaemble cBoiicTBa penuKToBOro u3nydeHus. [louemy HeoOXoAMMO HpuBJIeUYeHUE OOILIEH TEOPUU OTHOCUTENBHOCTH ISt
MOCTPOEHUs MoAesn BeeneHHoi.

CoBpemeHHblIe P00JeMbl ACTPOHOMMH

Yckopennoe pacumupenne Bceenennoid m témuasi 3Heprusi HaGmronenus cBepXHOBBIX 3BE31 | Tuma B Man€kux TallaKTHKAX U OTKPBITHE
YCKOPEHHOTO pacimpeHns Beenennoi. OTKpbITHE CHIIBI BCEMUPHOIO OTTaJIKMBaHUsA. TEMHas SHEprus yBeau4uMBaeT Maccy BcenenHoil mo mepe eé
pacmupenus. [Ipupoaa cuibl BceMupHOTo OTTaIKUBAHUS.

OoHapy:xeHHe IJIAHET BO3JIe APYTUX 3BE3/1

. HaGmronenus 3a ABM>KEHUEM 3BE3]T U ONPEAETICHUS MAacC HEBUAUMBIX CITyTHHKOB 3BE3]], BO3MYIIAIOMIMX UX NMPSAMOJIMHEWHOE ABIKEeHHE. MeTo bl
oOHapyxeHHus dk3o1uianeT. OleHKa yCIOBUN Ha MOBEPXHOCTSIX AK30IUTaHeT. [lonck sk30mnaHeT ¢ KOM(OPTHBIMH YCIOBUSMU JJIs KU3HU HA HUX.
IMouckm xu3HU 1 pasyma Bo BeesieHHo

PasBurne nmpencraBieHuii 0 BOSHUKHOBEHMHM M CYIECTBOBAaHUM XU3HHM BO BceeneHHON. COBpEMEHHBIE OLEHKH KOJIMYECTBA BBICOKOPa3BUTHIX
uuBuiu3anui B 'anaktuke. IloneITki 0OHapy»KeHUs U TOCHUIKH CUTHAJIOB BHE3EMHBIM LIMBUITU3ALIUSM.

MeTtanpeaMeTHbIe Pe3yJabTaThl OCBOCHHUS IIPOIPaMMBbI CPEIHEr0 00Iero 00Opa3oBaHus OTPAXKAIOT:
-OBJ1ajiIcHNEe YHUBEPCAIBHBIMU TIO3HABATCIILHBIMH JCHCTBUSMM:
1.0a30BbI€ JIOTUYECKUE NEHUCTBUM:

CaMOCTOSITENILHO (POPMYIIMPOBATH U aKTyalIu3UPOBaTh MPoOIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;ONPEACIIATh LU IS TeIbHOCTH, 3a1aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTUKCHHUS,

BbIABJIATbL 3AKOHOMCEPHOCTH U ITPOTUBOPCYUA B paCCMATPUBACMBIX (1)I/ISI/I‘leCKI/IX SABJICHUSX,
p33pa6aTbIBaTb IUIaH pCHICHUA HpO6J'IeMLI C y‘léTOM dHaJIn3a UMCIOIIUXCA MATCPUATIBHBIX MHEMATCPHUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B ACATCIBHOCTH, OLICHUBATL COOTBETCTBUC PEC3YJIbTATOB ICJIAM, OLCHUBATHBPUCKHU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPAUHHUPOBATH U BBITIOJIHATH pa60Ty B YCIOBUAX PCAIILHOTO, BUPTYAJIBHOTO I/IKOM6I/IHI/IpOBaHHOrO
BSaHMOHCﬁCTBHH;

pa3BUBaTh KPCATUBHOC MBIINIJICHUEC TP PCIICHUHN )KU3HCHHBIX npo6neM.



2.0a30BbIE UCCIEIOBATEIILCKUE NCUCTBUSA:
BJIaCTH HaquOﬁ TepMHHOJ’IOFHeﬁ, KIIFOUCBBIMHU ITIOHATUAMU U METOdAaMU (I)I/I3I/I‘-IGCKOI71 HaYKI/I,

BJI1aJICTh HaBBIKaAMH y‘-IG6HO-HCCH€I[OB3TCHLCKOfI u HpOGKTHOfI JACATCIBHOCTHU B obOactu aCTpOHOMMUH, CIIOCOOHOCTBHIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITIOUCKY MCTOAO0OB PCIICHHUA 3a4a4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA,

BJIAZICTb BUAAMU ACATCIBHOCTH I10 ITOJIYYCHHUIO HOBOI'O 3HAHUA, €TI0 I/IHTepHpeTaIII/II/I,Hp€06p8,30BaHI/IIO N NPUMCHCHUIO B PA3JIMYHBIX
yT-Ie6HI)IX CUTyalusXx, B TOM 4YUCJIC IIPpU CO3AaHUHN y‘I€6HI>IX ITPOCKTOB;

BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U U aKTyaJU3UpOBaTh 3a/1auy, BbIIBUraTh TUNIOTE3Y €€ pelIeHus], HAXOUTh apTyMEHTHI JUIs
JI0Ka3aTeNIbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

AHAJIIM3UPOBATD IMOJIYYCHHBIC B XOAC PCHICHUA 3ada4X pE3YJIbTAThl, KDUTUUCCKU OUCHUBATHL HXJOCTOBEPHOCTDh, IIPOrHO3UPOBATH H3MCHCHHUEC B
HOBBIX YCJIOBHUAX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTENbHOMN EATEIbHOCTH, B TOM YHUCIIE

IIPY U3YYEHUH ACTPOHOMMUMU;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCHTD 3HAHUS 10 (PH3UKE B PAKTHUYECKYIO 00J1aCTh KU3HEACITSILHOCTH; YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

BBIIBUI'aTb HOBBIC UJCHU, IIPpEAJIaraTb OPpUrniHaJIbHbBIC IMMOAXO0OAblI U PCHICHUS ;CTABUTH HpO6H€MBI " 3aJ1a4i,
JOIMYCKAarOIKEe aJIbTCPHATUBHBIC PCIICHU.

1)paborta ¢ uHpOpPMAIUCH:

BJIAJICTh HABBIKAMU I1OJTYYCHUA I/IH(bOpMaI_[I/II/I N3 UCTOYHHUKOB pa3HbIX TUIIOB, CAMOCTOATCIIPHO OCYIICCTBIIATH IIOUCK, aHAJIN3,
CUCTEMATU3AUIO U HHTCPIIPETAINIO I/IH(l)OpMaHI/II/I Pa3JIMIHBIX BUAOB U (bOpM IMPEACTABIICHUA,

OOCHUBATL JOCTOBCPHOCTD I/IH(I)OpMaI_[I/II/I;

WCIO0JIb30BATh CPe/ICTBA HH(GOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aI[MOHHBIX 33]1a4 ¢ COOMI0eHNEM TPeOOBAaHUIAPTrOHOMUKHU, TEXHUKU O€30MMaCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHI B Pa3IMYHbIX popMaTax ¢ ydéToM Ha3HaueHUs HH(GOPMALMU U LI€JIEBOM ayIUTOPUH, BEIOMpPast ONTUMANIbHYIO GOopMYy
NIPEJCTaBICHNS U BU3yaIU3alllu.

-OBnaieHue yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU ACHCTBUSIMU:
1.00meHue:



OCYIIECTBIISTH OOIIEHHE HA YPOKaX aCTPOHOMHH U BO BHEYPOUHOH JIEATEITBHOCTH; PACIIO3HABATH MPEINOCHIIKI
KOH(IMKTHBIX CUTYallMi U CMTr4aTh KOH(DIUKTHL;

pasBépHyTo W JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHUA C UCITI0JIb30BAHHUEM A3BLIKOBLIX CPCACTB.

1)coBMecTHas ACATEIBHOCTS:
[IOHUMAaTh U UCMOJIb30BaTh IPEUMYIIIECTBA KOMAHIHOW U MHIMBUYalbHOU pabOThI;

BBIOMPATh TEMATUKY U METOIbI COBMECTHBIX JICHCTBHM € y4ETOM OOLIUX MHTEPECOB, H BO3MOXKHOCTEH Ka)I0TO WiIeHA KOJUIEKTHBA;

IIPUHUMATH LI€JI COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH AEHCTBUSA 10 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH
NEeUCTBUIM, pacpeesiaTh POJIU C yU€TOM MHEHHM y4aCTHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETrO BKJIAJA M KaKJIOTO Y4aCTHUKA KOMaH bl B 0OIIMI pe3yibTaT 1o pa3paboTaHHBIM KPUTEPUSIM;
IpeAIaraTb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TIO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, PAKTHYECKONW 3HAYUMOCTH;

OCYIICCTBJIATH MO3UTUBHOC CTPATCTUYCCKOC IMMOBEACHNUE B PA3JIMYHBIX CUTyallUaX, ITPOABJIATE TBOPYECTBO U B006pa)KeHI/I€, OLITH
MHHUITUATUBHBIM.

'OBJ'Ia)]eHI/Ie YHUBCPCAJIBHBIMU PETYIIATUBHBIMU HeﬁCTBHﬂMHZ
1.camoopranuzanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH TIO3HABATEIBHYIO JIESITEILHOCTh B 00JIaCTH (PU3UKH U aCTPOHOMUU, BBISIBIISITE MIPOOJIEMBI, CTABUTH H
dhopmyaupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH PEeLICHUsS PACUETHBIX M KaUeCTBEHHBIX 3aJ1ay, IJIaH BBIIIOJHEHUSTIPAKTHYECKON PabOThI C yYETOM HMEIOLUXCS
pecypcoB, cCOOCTBEHHBIX BO3MOKHOCTEH U PEANOYTEHHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;
paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX PEINOYTEHUI;

JienaTh OCO3HAHHBIM BLI60p, ApTrYMCHTHUPOBATH €TO, 6paTL Ha ce0s1 0TBETCTBEHHOCTD 3a PECLHICHUC,

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHHUIO SPYIUIIMH B 00J1aCTH aCTPOHOMHMH, TIOCTOSTHHOIIOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIH
YPOBEHb.

2. CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsiIM, BHOCHTb KOPPEKTHBbl B JI€ATE€IbHOCTb, OII€EHUBAThCOOTBETCTBUE PE3YJIbTATOB
LM,



BJIaAJACTh HABBIKAMHA NO3HAaBaTEJILHOMN pe(i)HeKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX I[GflCTBI/IfI HMBICJIMTCIIBHBIX IPOUCCCOB, UX PE3YJIbTATOB U
OCHOBAaHMIA;

HCIIOJIB30BaTh HpI/IéMBI pe(bHGKCI/II/I IJIL OOCHKH CUTYyalluHu, BLI60pa BCPHOI'0 pCHICHUA;0LICHUBATL PUCKU U CBOCBPECMCHHO
IMPpUHUMATh PCIICHHUSA 110 X CHUKCHHUIO, IPUHUMATh MOTHUBBI M API'YMCHTBI APYTUX IIPU aHATIM3C PE3YJIbTATOB ACATCIBbHOCTH.

1)npunsTtre ceOs U APYTUX:
NPUHUMATH ce0s1, MOHUMasi CBOU HEJIOCTATKH U IOCTOUHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHUX MPU aHATH3E PE3yJIbTAaTOB JACATeILHOCTH; IPU3HABATH CBOE TIPABO U MPABO JIPYTUX
Ha OIIMOKY.

4.1TTpeameTHBIC PE3yJILTATHl OCBOSHHUS MTPOTPAMMBI TTI0 aCTPOHOMUU TIPEJICTABICHBI BCOJEPKAHUU Kypca 1mo TeMaMm. O0ecrednTh
JTOCTHXEHHUE IUTAHUPYEMBIX PE3yIbTaTOB OCBOEHMS OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl, CO3/IaTh OCHOBY JJISl CAMOCTOSTEIILHOTO
YCII€UIHOI'O0 YCBOCHUS O6yanOHII/IMI/IC$I HOBBIX 3HaHPII>'I, yMeHHﬁ, BHUI0OB U croco0oB ACATCIIBHOCTHU JTOJIXKEH CUCTCMHO- }IeHTeHBHOCTHBIﬁ
IIoaxona. B cooTBeTCTBUH € 3TUM II0OAXO0JJ0M MMEHHO aKTUBHOCTH 06yqa}01m/1x0${ MMPU3HACTCA OCHOBOH JOCTMIXKCHHUS pa3sBUBAIOIIUX ueﬂef/i
00pa3oBaHus — 3HAHMSA HE IepeafoTCsl B TOTOBOM BHJIE, a JOOBIBAIOTCS YYAIIMMHUCS B ITPOIIECCE MMO3HABATEIBHON AEATEITHHOCTH.
OOyuaromuecs Hay4yaTcs:

1. 3Harp, NOHUMATh
- CMBICJI TIOHATHI: TEOLEHTPHYECKAs M TEIMOLIEHTPUYECKAsl CHCTEMa, BUMMAasi 3BE3/THasl BETMYMHA, CO3BE3/IHE, IIPOTUBOCTOSHUAS U
COCIIMHEHUS TUIAaHET, KOMETa, aCTEPOU], METEOP, METEOPHUT, METEOPOH /I, TUTAHETa, CITYTHUK, 3Be3/1a, ComHeuHas cucreMa, [ anakTuka,
Bcenennas, BceMUpHOE 1 TIOSICHOE BPEMsi, BHECOJIHEYHAs! TUIaHeTa (IK30IIJIaHeTa), CIIEKTpalibHas KJIacCH(HUKAINS 3BE3/I, TapaJlIaKc,
penuKTOBOE M3MydeHue, bosbmioi B3peiB, uepHas nbipa;
- CMBICIT (PU3MYECKHUX BEJIMYHH: MAPCEK, CBETOBOW IO/, ACTPOHOMHYECKAsI SIMHUIIA, 3BE3/THASI BEITMUNHA;
- cMbICH (pu3nyeckoro 3akoHa Xaboa;

- OCHOBHBIC 3Tallbl OCBOCHHUSA KOCMHUYCCKOT'O IIPOCTPAHCTBA,
- TUIIOTEC3bI IIPOUCXOKIACHUS ConHeyHom CHUCTCMBI,
- OCHOBHBIC XapPAKTCPHUCTHUKHU U CTPOCHUC COJ'IHI_Ia, COJIHEYHOH aTMOC(i)epBI;

- pa3mepsbl ['anakTuku, moyioxkeHue u nepro1 oopamenuss CoiHIIa OTHOCUTEIIBHO IeHTpal aJakTHKH;

2. YMeTh
- MIPUBOJIUTH MPUMEPBI: POJIH ACTPOHOMHH B PA3BUTHU ITUBUIIH3AIINH, HCIIOJIb30BAaHUS METOJIOB UCCIEIOBAHHN B aCTPOHOMMUH,
Pa3IMYHBIX JUAMAa30HOB AIEKTPOMArHUTHBIX U3IIyUYeHUH s osrydyeHus: nHpopmanuu 06 oobekTax Beenennoil, momydenus
aACTPOHOMUYECKOUM MHPOPMAIIHH C TTOMOIIBI0 KOCMHUYECKUX aliapaToB U CIIEKTPAIIbHOTO aHalln3a, BIUSHUS COTHEYHONW aKTUBHOCTH Ha
3emiro;
- OTIMCHIBATh M OOBACHATD: Pa3iNuus KaJeHAapel, YCIOBUs HACTYIUICHUS COJTHEUHBIX U TYHHBIX 3aTMeHHM, (a3wl JIyHBI, cyTOuHbBIC



ABUIKCHUSA CBCTHUJI, IPUYMHBI BOSBHUKHOBCHHA NPHUJIMBOB U OTJIIMBOB;

MIPHUHIMAIT HeﬁCTBHﬂ OIITUYCCKOI'O TCICCKOIIa, B3aUMOCBA3b (1)I/I3I/IKO “XUMHUYCCKUX XapPAKTCPUCTUK 3BC3[] C UCIIOJIb30BAHUCM JHUATrPAMMBbI
"[BET-CBETUMOCTD", PU3NYECCKIE MPUIUHEI, OTIPECIISIONINE PABHOBECHE 3BE3/], HCTOYHUK SHEPTUU 3BE3/1 U MMPOUCXO0KICHNE XUMHUECKUX
3JIEMEHTOB, KpacHOE CMEIleHue ¢ moMoIbo dddekra Jomepa;

- XapaKTepU30BaTh OCOOEHHOCTH METOJ0B [T03HAHUSI ACTPOHOMUU, OCHOBHBIE 2JIEMEHThI U CBOCTBA M1aHeT COJHEUHOM CHUCTEMBI,
METO/IbI OIIPE/IETICHUSI PACCTOSIHUN U JIMHEWHBIX Pa3MEPOB HEOECHBIX TEJI, BOZMOKHBIE IYTH 3BOJIIOLUU 3BE€3] PA3JIMYHON MaCChl;
- HCII0JIb30BAaTh KOMIIBIOTEPHBIE TPUIIOKEHUS I onpeaeneHus noyoxenus ConnHua, JIyHsl u 3Be37 Ha JitoOyIo 1aTy U BpeMs
CYTOK JUI JAHHOTI'O HACEJICHHOTO IIyHKTa;
- HCII0JIb30BaTh IPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUUECKOH J€ATEIbHOCTH U MOBCEIHEBHOMKU3HU JJIsl: IOHUMAaHUS
B3aMMOCBSI3M aCTPOHOMHUH C IPYTMMHU HAyKaMH, B OCHOBE KOTOPBIX JIEKAT3HAHUS 110 aCTPOHOMUU, OTJIECIICHUE €€ OT JDKEHAYK;
OlleHMBaHMsI UH(popManuu, conepsxauieiics B coodmenusx CMU, HTepHeTe, HaydHO-TIOMYIISIPHBIX CTAThAX.

OOyuaromuecs Moay4aT BO3MOXKHOCTb:

- WCII0JIb30BaTh 3HAHHS O ACTPOHOMHUYECKHX U HEOSCHBIX SBJICHUSX B MIOBCEIHEBHOM JUISI COXPAHESHHMSI 3JI0POBBS H COOJTIOICHHIS
HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAOIIEH cpejie; MPUBOIUTE PUMEPHI MTPAKTHIESCKOTO UCTIOh30BAHUS 3HAHUH 0 HEOSCHBIX
SIBJICHUSX M acTPO(DHU3MICCKUX3aKOHAX; IIPUMEPHI UCTIOJIF30BaHUS BO30OOHOBIISIEMBIX HCTOYHHKOB SHEPTUN; SKOJIOTHUSCKUX ITOCIIeICTBUAN
HCCIICIOBAHUS KOCMHYECKOTO TIPOCTPAHCTB;

- pa3auyaTh TPAHUIBI MPUMEHIUMOCTH (PU3UYSCKUX 3aKOHOB, TOHUMATh BCEOONTUH XapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH
COXPAaHEHHUS MEXaHHYECKOM SHEPTHHU, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH BCEMUPHOTO TSATOTCHHS) U OTPAHUYCHHOCTh MCIIOIh30BaHUS
YACTHBIX 3aKOHOB;

- HAaXOJUTh aJICKBATHYIO MPEUIONKCHHON 3a/1aue HAaydHYI0 MOJIC)Ib, pa3penaTh mpo0aeMy Kak Ha OCHOBE MMCIOIIMXCS 3HAHUH 110
ACTPOHOMHH C MCIIOJIh30BAaHUEM MaTEeMaTHYECKOTO alllapara, Tak ¥ IMPU MOMOIIY METOJI0B OLICHKH;

- yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYUS TUIAHET 3¢MHOM TPYIIIBI M IUIAHET-THTAaHTOB; MaJIbIX TeJ COJIHEYHOW CUCTEMBI U OOJIBIITUX
IUIAHET; MOJIb30BAThCS KAPTOU 3BE3JHOIO Heba MpH HAOIIOICHUSX 3BE3HOIO Heoa,

- pa3auvaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3]] (pa3Mep, BET, TEMIIEpaTypa) COOTHOCUTH LIBET 3BE3/IbI C €€ TEMITepaTypo;

- (bopMyITHpPOBaTh HAYYHYIO TUIIOTE3Y, CTABHUTH IIE]Ib B pAMKaX UCCICIOBAHMS U IPOCKTHUPOBAHUS, UCXOIS M3 KYJIbTYPHOU HOPMBI
coo0pa3ysck ¢ mpeacTaBieHusMu 00 olriem Oare;

- BOCCTAHABJIMBATh KOHTEKCTHI M ITyTH Pa3BUTHS TOTO WA MHOTO BHJIA HAYYHOU JESITEIBHOCTHU, ONPEIEIIssi MECTO CBOETO
WCCIICIOBAHUS MITH MTPOEKTA B OOIIEM KYJIbTYPHOM MIPOCTPAHCTBE;

- OTCIIEKHUBATh U MPUHUMATh BO BHUMAHUE TPEH/IbI U TEHICHIINH Pa3BUTUS PA3IMYHBIX BUIOB JICATEIBHOCTH, B TOM YHUCIIE
HAyYHBIX, YYUTHIBATh UX MPH MMOCTAHOBKE COOCTBEHHBIX 1IETIEH;

- OIICHUBATh PECYPCHI, B TOM YHCIIC M HEMaTepUAIbHbIE, TAKUE KaK BpeMsi, HEOOXOJUMbIE Ui JOCTHKEHUSI IOCTaBICHHOH 11eTH;

- HaXOJHUTh Pa3IUYHbIC HICTOYHUKU MAaTePUATBHBIX U HEMaTepUaIbHBIX PECYPCOB, MPEAOCTABIISIFOIINX CPEJCTBA ISl TPOBEACHUS
WCCIIEIOBAHUH U pean3alii MPOEKTOB B PA3IUYHBIX 00JIACTAX JIEATEIHHOCTH YeJIOBEKa,



- BCTYIAaTh B KOMMYHHUKAIIHIO C ACPXKATEISIMU PA3ITUUHBIX TUIIOB PECYPCOB, TOUHO U OOBEKTUBHO MPE3CHTYS CBOM MPOEKT WIM BO3MOYKHBIE PE3yIbTAThI
MCCIIEIOBAHUS, C IIeJIbI0 00ECTIeYeHUs TPOAYKTHBHOTO B3aUMOBBITO/IHOTO COTPYAHUYECTBA;

- CaMOCTOSITEJIBHO M COBMECTHO € JPYTMMU aBTOPaMH pa3padaTbiBaTh CUCTEMY ApAMETPOB U KPUTEPHUEB OLEHKU 3((PEKTUBHOCTU U MPOTYKTUBHOCTH
peain3aluy NpoeKTa UM UCCIEA0BaHNS HaKaKIOM dTale peajl3ally U MO0 3aBepLIeHUH paboThl;

- aJICKBATHO OLICHMBATh PUCKU PEAIU3ALMU IIPOEKTA U MPOBEICHUS NCCIEA0BaHUS U IIPELyCMaTPUBATh IIyTH MUHUMH3ALUU YTUX PUCKOB;

- a/IeKBaTHO OLICHUBATh MOCJEICTBUS PEATU3ALUN CBOETO MPOEKTa (M3MEHEHHUS, KOTOPBIE OH MOBJICYET B )KU3HU JIPYTUX JIOAEH, COOOIIECTB);

- aJICKBATHO OLICHMBATH JAJBHEHIIEE PA3BUTHE CBOETO MPOEKTA WM UCCIIEA0BaHNs, BUAETh BOZMOXKHBIE BADUAHTHI IPUMEHEHUS PE3YIIbTATOB.

- pelaTh 3a/1a4k, HaXOSIIHUECs Ha CThIKE HECKOJIBKUX YUEOHBIX TUCIUIUIMH (MEXIIPEIMETHBIE 3a7a4n);

- HCI0JIb30BATh OCHOBHOM allTOPUTM HCCIIEI0BAaHUS MPU PELIEHUH CBOUX yueOHO-TI03HABATEIbHBIX 33/1a4;

- MCI0JIb30BAaTh OCHOBHBIE MPUHIUIBI TPOEKTHOM 1€ATENbHOCTH IIPU PEIIEHUH CBOMX y4eOHO-TIO3HABATEIbHBIX 3aja4 U 3aja4, BO3SHUKAIOILIUX B
KYJIbTYPHOU U COIUANIBHON KU3HH;

- HCIIOJIb30BATH AJIEMEHTHl MATEMAaTHYECKOTO MOJAEIIMPOBAHUS ITPU PEIIEHUH UCCIIEA0BATENbCKUX 3a1aY;

- MCIO0JIb30BATh AIEMEHThl MATEMaTHYECKOIO aHaJIM3a JJIsl HHTEPIIPETalluy Pe3yIbTaTOB, MOJYYEHHBIX B X0/l Y4eOHO-HCCIIe10BaTENbCKONW paboTHI.

7. ®opmBbI OpraHu3aIuy yaeOHOUW AeITEIbHOCTH OTPEIEISAIOTCS BUAAMHU y4eOHOUM paboThI, ClIeU(PUKON y4eOHOM TPYIIIBI, H3y9aeMbIM MaTepUaJIOM,
Y4€OHBIMHU LIEIISIMH.

Bo3moxHBI crieqyrolue opranu3aloHHbie GOpMbI 00yUeHHUS:

KIIaCCHO-YypO4YHadA; rpyIrmoBas pa60Ta; BHCKJIaCCHas pa60Ta; CaMOCTOATCJIbHAA pa60Ta ydJalmuxcs 110 U3YUYCHHUIO HOBOI'O MaTcpualia, OTpa6OTKe y‘le6HI>IX HAaBBIKOB
M HAaBBIKOB IIPAKTUYCCKOI'0 IPUMCHCHUA HpI/IO6peTeHHBIX 3HaHI/II71, BBIITOJITHCHUE NWHANBUAYAJIbHBIX Sa,I[aHI/Iﬁ TBOPYECKOTI'O XapaKTepa.

Baxxuyro posib B OCBOGHHH Kypca UTPaIOT MPOBOJIUMBIE BO BHEYPOUHOE BpeMs cOOCTBeHHbIeHa0MoAeHus o0ydaromuxcs. Crnenuduka miaHupoBaHUsS 3TUX
HaOJI0ICHUH onpeaenseTcs AByMsl 00cTosTenbcTBaMu. Bo-niepBbiX, OHU (32 UcKIoueHneM HabmoaeHuit ComHIa) J0HKHBI TPOBOAUTHCS B BEUEPHEE WIM HOUHOE
BpeMsi. Bo-BTOPbIX, 00BEKTHI, MPUPOIa KOTOPBIX U3y4aeTcsl Ha TOM WM MHOM YpOKe, MOTYT ObITh B 3TO BpeMs HEIOCTYIHBI i HaOmoaeHui. [lpu mianupoBanuu
HAOIOICHU 3TUX 00BEKTOB, B 0COOEHHOCTH TUIaHET, HEOOXOIUMO YUUTHIBATh YCIOBHS UX BUIUMOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoJsinuecTBo 4yacoB
Ne HaumeHoBaHue pa3iaeioB u Kontpoan JuekTpoHHbIe (U poBLIE) 00pa3oBaTeIbHbIE
IIpakTHyeck
n/n TEM MPOrpaMmbl Bcero HbIE pecypceobl
ue padoTsl
padoTbI
1. Beenenue 1 bubmoreka I{OK https://m.edsoo.ru/7f41bf72
2. Actpomerpus 5 1 bubmuoreka I1OK https://m.edsoo.ru/7f41bf72
3. HebGecHast MexaHuKa 3 1 bubmuoreka I11OK https://m.edsoo.ru/7f41bf72
g, | Crpocune Commennoi 7 1 1 Bu6miorexa IOK https:/m.eds00.ru/7f41bf72
CUCTEMBI
5, | AcTpodmsuKa  3Be3 /A 7 2 Bu6miorexa IOK https:/m.eds00.ru/7f41bf72
aCTPOHOMHUS
6. MiteuHBIH MyTh 3 bub6muoreka IOK https://m.edsoo.ru/7f41bf72
7. I"amaxTuku 3 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
8. CTpoeHHevH PBOJIoHA 3 1 bubnuoreka I1OK https://m.edsoo.ru/7f41bf72
Bcenennoi
9. Cospemenibie mpobnembr 3 1 bubmoreka IIOK https://m.edsoo.ru/7f41bf72
aCTPOHOMUHU
Hroro: 34 2 7 bubmoreka LIOK https://m.edsoo.ru/7f41bf72
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