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1. HOACHUTEJIbHAS 3AIIMCKA
Pabouas mporpamma 001eo0pazoBaTenbHor yueOHou auctuumasl OY 110

«ACTpOHOMMS» NpeHA3HaueHa s n3ydeHus actponomuu B OI'BIIOY «byiickom

TEXHUKYME JKEJIE3HOJOpOKHOro TpaHcnopra KocTpoMckoid oOnactu» (maiee

TEXHUKYM), peAM3YyIOIIEM O00pa30BaTEIbHYI0 MPOrpaMMy CpEIHEro OOIIEero

oOpazoBaHuss B  TIpejesiax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM

obpazoBatenpHoi porpammbl CITO (OITOIT CITO) na 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHus TpU TMOATOTOBKE CIELUMAIUCTOB CpelHero 3BeHa.  Pabouas
nporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemgHero o0IIETO

oopazoBanus u OI'OC CIIO, mnpeabsBiasieMbIX K CTPYKTYpe, COICPKaHUIO U

pesynbTaTtaMm ocBoeHus ydeOHoW nucuumiiabel OY]J[.10 «AcTpoHOMUs», B

COOTBETCTBUH ¢ PexoMeHIanusMu Mo OpraHU3aluy TOTYyYeHUs] CPEAHETo O0IIEro

oOpa3oBaHUsl B TMpeAeNax OCBOCHHS O0Opa30BATENbHBIX MPOrPAMM CPEIHETO

npodeccuoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHUs C

yueToM TpeOoBaHMI  (eaepanbHBIX TOCYAApCTBEHHBIX  00pa30BaTEIbHBIX

CTaHJAApTOB W  moidy4daemMoil  mpodeccun wid  npodeccud  CPeaHEro

npodeccHoHaTFHOTO 00pa3oBanus (muckMo MunoOpHayku Poccun ot 20.06.2017

Ne TC-194/08). Conepxanue nporpammbl OY/J[.10 «AcTpoHOMHS» HAINPaBICHO

HA JOCTHMIKEHHUE CIEIYIONINX LeJIe:

1) mOHUMaHUsT PUHIUITAATEHONW POJHM aCTPOHOMHH B MO3HAHUH (PYHIaMEHTAIb-
HBIX 3aKOHOB IPUPOIbl U COBPEMEHHOW €CTECTBEHHOHAYUHOM KapTHHBI MUPA;

2) 3HaHWH 0 PU3HUECKOM MTPUPOJIC HEOSCHBIX TEJ M CUCTEM, CTPOCHHUS U SBOJIIOLINN
Bcenennoii, mpOCTpaHCTBEHHBIX MW BPEMEHHBIX MacimTabax BceneHnHoi,
HauOosiee Ba)XKHBIX AaCTPOHOMHMUYECKHUX OTKPBITUSX, ONPEACIIMBIINX pPa3BUTHE
HAyKH ¥ TEXHUKHU;

3) yMeHUI OOBSCHATh BUAMMOE TIIOJIOKCHUE | JIBXKCHHE HEOCCHBIX Tell
MPUHIIATIAMU ONPEIEIICHNUS MECTOIOJIOKEHHUSI U BPEMEHU TI0 aCTPOHOMHUYECKHM
O0OBEKTaM, HaBBIKAMH MPAKTHYECKOTO  HCIOJIb30BAHUS  KOMITBIOTEPHBIX
NPUJIOKEHUHN IS OTMpeNeleHus] BUAA 3BE3HOTO HeOa B KOHKPETHOM ITyHKTE
JUTSL 3aIaHHOTO BPEMEHU;

4) mo3HABATEJIBHBIX WHTEPECOB, MHTEIUICKTYAJILHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B IIpoliecce NPHOOpEeTEeHUs 3HAaHUKW 10 AaCTPOHOMHUHM C HCHOJIb30BaHUEM
pa3IMyYHBIX HMCTOYHMKOB HMH(OpPMAIMM W COBPEMEHHBIX O0pa30BaTEIbHBIX
TEXHOJOTHM; YMEHHUS TMPUMEHITh NPUOOpPETEHHbIC 3HAHUA IS PELICHUs
IPAKTHUUECKUX 3aJa4 OBCEIHEBHOM KU3HU;

5) HAyYHOTO MUPOBO33PCHHS;

6) HABBIKOB ~ KCIOJB30BaHHUS  ©CTCCTBEHHOHAYUYHBIX, OCOOCHHO  (pusmko-
MaTeMaTHYeCKUX  3HAHUKW 1 OOBEKTHBHOTO  aHAlM3a  YCTPOMCTBa
OKpY)KalIIEero Mupa Ha TpHUMEpPEe JOCTH)KCHH COBPEMEHHON acTpO(HU3HKH,
aCTPOHOMHUU ¥ KOCMOHABTHKHU.

B nporpammy BKIIIOYEHO COJEp:KaHHUE, HANpaBI€HHOE HAa (HOPMHUPOBAHUE Y

CTYJICHTOB KOMIIETCHIIUN, HEOOXOMUMBIX Jii KadecTBeHHOro ocoeHusi OIIOII
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CIIO na 6a3e oCHOBHOTO OO0IET0 00pa30BaHMsI C TIOJYYCHHEM CPEIHEro OOIIero
o0pa3oBaHMs, MPOrPaMMbl  TMOATOTOBKH  KBAJIM(HUIIMPOBAHHBIX  pabOumX,
ciyxamux (ITIKPC).

2. OBIIASI XAPAKTEPUCTUKA YYESHOM JUCIHUIIJIAHBI
OYA.10cACTPOHOMMUS»

AcCTpoHOMHUSI — HayKa, U3ydarouiasi CTpPOCHUE U pa3BUTHE KOCMUYECKUX Tel,
MX CUCTEM M Bcel BceneHHon. MeToapl aCTpOHOMHUYECKUX HUCCIEAOBAHUN OYEHb
pazHooOpa3zHbl. OOHM M3 HHUX HOPUMEHSIOTCS MPU ONPENEICHUU MOJIOXKEHUS
KOCMHUYECKHX Tell Ha HeOecHOU cdepe, Apyrue — Mpu U3YUCHUH UX ABMKCHUSA,
TPETbU — MPU HCCIACAOBAHUHU XAPAKTEPUCTHK KOCMHUYECKHX TEJ Pa3Iu4HbIMU
METOJAMH U, COOTBETCTBEHHO, C MOMOUIbIO PA3JIMYHBIX MHCTPYMEHTOB BEIYTCS
HaOmonenuss ConHIla, TYMaHHOCTEH, IUIAHET, METEOPOB, HCKYCCTBEHHBIX
CIIlyTHHKOB 3€MJIH.

B npodeccroHanbHbIX 00pa30BaTENbHBIX OpPraHU3alUsAX, PEATU3YIOLIUX
o0Opa3oBaTeNpHy0 MpPOTrpaMMy CpeIHero ooOmero obpa3oBaHMs B Ipejenax
ocBoerust OIIOII CIIO nHa 6a3e OCHOBHOro oOmIero oOpa3oBaHus, ydeOHas
mucuumuimHa OY /(.10 «ActpoHomus»y u3ydaercs Ha 0OazoBoMm ypoBHe DPI'OC
cpeadero ob6mero obpazoBanus U DPI'OC CIIO, ocHOBBIBaeTCS Ha 3HAHUAX
oOyyaromuxcs, MOJIYYEHHbIX MpPH U3yYEHHWU aCTPOHOMHUHU, XUMHH, Teorpaduu,
MAaTEMATHUKH B OCHOBHOM IIKOJIE.

BaxxHyl0 poJib B OCBOEHUHM COJEpkKaHUS MPOrPAMMbI UTPAIOT COOCTBEHHBIE
HaOmoaeHuss oOyywaromuxcs. Crnenuduka MIaHUPOBAHHUS W OPraHHU3ALUU ATHUX
HaOMIOICHUI ompenenseTcss AByMs 00cTosdTeNnbcTBaMu. Bo-mepBbiX, OHM (32
uckiroueHueM HaoOmoaeHui CoJiHIIA) TOJDKHBI MPOBOAUTHCS B BEUEpPHEE WIH
HOYHOE BpeMms. Bo-BTOpBIX, 0OBEKTHI, TPUPOAA KOTOPHIX M3Y4YaeTCs Ha TOM WIIU
MHOM 3aHSITUU, MOTYT OBITH B 3TO BpeMs HENOCTYIHBI A HaOmoaeHui. [lpu
TJTAHUPOBAHUM HAOJIOIEHUN STUX 00BEKTOB, B OCOOCHHOCTH TUTAHET, HEOOXO0IUMO
YUYHUTBIBATh YCJIOBUS HMX BUAUMOCTH. IIpM HEBO3MOKHOCTH HPOBEICHUS
COOCTBEHHBIX HAOJIOJICHUN 3a HEOECHBIMH TellaMh HMX MOXKHO 3aMEHUTh Ha
IPAKTUYECKUE 3allaHusl C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POpPMaIlMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJOTHH, B YaCTHOCTU KapTOrpauuyecKuX CEpBHUCOB
(Google Maps u 1p.).

dopMupoBaHuEe KOMIETEHIIMN (UHAHCOBON TPAMOTHOCTH.

[Ipu otbope conepkanus ydeOHou aucuurimHbl OYJI.10 «AcTtpoHOMMS»
UCIIOJIb30BAaH MEXAUCIUIUIMHAPHBIA TOAXO0JA, B COOTBETCTBHM C KOTOPBIM
oOydaroniyecss JAODKHBl YCBOUTh 3HAHUA U YMEHUS, HEOOXOAUMbIE IS
dbopMHpOBaHUS E€IUHOM 1EJIOCTHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA,
onpezenstoneil GpopMupoBaHre HAYYHOIO MHUPOBO33PEHHS, BOCTPEOOBAHHBIE B
KU3HU U B MPAKTUYECKON AesTenbHOCTU. B nienom yueOnas aucuurmummaa OY .10
«ACTpOHOMHUS», B COIEPKAHMHM KOTOPOM BEAYLIIMM KOMIIOHEHTOM SIBJISFOTCS
HAay4YHbIC 3HAHUS W HAay4YHbIE METOJAbl NO3HAHUSA, HE TOJBKO IO3BOJSET
copMupOBaTh y 00yUYaOIIUXCS IIEJIOCTHYIO KapTUHY MHpa, HO M MPOOYXKIaeT y
HUX SMOLMOHAIBHO-IEHHOCTHOE OTHOLIEHHME K H3y4aeMOMYy MaTepualy,

TOTOBHOCTh K BBIOOPY [JEHCTBUI ONpEIECIICEHHON HampaBICHHOCTH, YyMEHHE
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HCIIOJIB30BATh MCTOAOJIOTUIO HAYYHOI'O IMO3HAHHA IJISI M3YUYCHUA OKPYIKAIOIICTO

MHpa.
N3yuenne  oOmeoOpazoBaTenpbHOM — ydueOHOM  auciurmiauael  OVY]I.10
«ACTpOHOMHUS» 3aBepIIACTCS MMOJIBEJCHUEM HUTOT'OB B dbopme

U pepeHInpOBaHHOTO 3a4€Ta B paMKaxX MPOMEXYTOYHOM aTTeCTalluu CTYACHTOB
npouecce ocBoenusa OIIOIT CIIO ¢ nmomyuyeHueM cpeaHero ooiero oopa3zoBaHus
(TIIIKPC).

3. MECTO YYEFHOM JJUCIIUIIJIMHBI B YYEBHOM IIVIAHE
Hucunmmaa OV][.10 «AcTpoHOMUS» BXOJIUT B COCTaB MPEAMETHOW 00JiacTH
«EctectBennbie Hayku» DOI'OC cpemnero obmero o6pazoBanuss u DI'OC
cCpemHero Mpo(EeCCHOHAIIBHOTO  HM3ydaeTcs B 001eo0pa3oBaTeIbHOM ITUKIIE
yuebHoro miana OIIOIT CIIO na 6a3e OCHOBHOro o0OmIero 0Opa3oBaHUS C
noJiydeHueM cpeaHero ooirero oopaszoanus (ITTIKPC).

B yuebnpix mmanax IIIKPC wmecro yue6Hoi nucuumimuasl OY]I.10
«ACTpOHOMHUS» B COCTaBe OOIIMX 00111€00pa30BaTENbHBIX YUCOHBIX JUCIUIUIUH 110
BBIOOPY, (QOpMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbiX obmacteit DI'OC
cpenHero oodmero oopazosanusi, npodeccun: 23.01.09. «MammHUCT JTOKOMOTHUBA»
TEXHUYECKOTO PO MpodheCCHOHATBHOTO 00pa30BaHusI.

4.PE3YJBTATHI OCBOEHHUSA YUYEBHOM TUCUTIIMHBI
OcBoenne coaepkanust ydeOHOM  muctumudael  OV]I.10  «AcTtpoHOMUS
obecrieunBaeT JOCTUKEHUE CTYJECHTAMHU CIICIYIONIUX Pe3yJbTATOB:
JIUYHOCIHbBIX
—  c(OpMHUPOBAHHOCTL  HAYYHOTO  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS ACTPOHOMUYECKON HAYKH;

— YCTOWYUBBIN UHTEPEC K UCTOPUM U TOCTUXKEHUSIM B 00J1aCTH aCTPOHOMMUU;

— YMEHHUE aHAJIU3UPOBATH IMOCJEACTBUSI OCBOCHUSI KOCMHUYECKOrO0 MPOCTPAHCTBA
JUISL KU3HU U IESITEJIbHOCTH YEJIOBEKA;

MemanpeomenH X

— YMEHHE WCMOJb30BaTh TIPH BBHINOJHEHWW MPAKTHUYECKUX 3aJaHUNl  T10
ACTPOHOMHUHU TaKUE€ MBICIUTEIbHBIC OTEpalui, KaK TIOCTaHOBKA 3ajJlayw,
dbopMyIMpOBaHUE THUIIOTE3, aHAIM3 MW CHHTE3, CpaBHEHHE, OO0O0OIICHUE,
CUCTEMATHU3alIlMs, BbIABICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€W, MOUCK aHAJIOTOB,
dbopMyIMpOBaHKE BHIBOJOB JJIsi M3YyUYCHUS PA3THUYHBIX CTOPOH aCTPOHOMHUYECKUX
SIBJICHUHM, TPOIIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOJIWMOCTb CTAJIKUBATHCS B
npodeccruoHanbHoM cdepe;

— BJIQJICHUE HaBBIKAMU MO3HABATEIBHOM JEATEIbHOCTH, HAaBBIKAMU pa3peIicHuUs
npoOJjieM, BO3HUKAIONIUX TMPU BBINOJHEHUU TPAKTUYECKUX 3aJ[aHUM IO
aCTPOHOMMUU;

— YMEHHE UCIO0JIb30BaTh Pa3IMYHbIC HCTOUHHUKH 110 ACTPOHOMUHU JJIsI IOJTyIECHUS
JIOCTOBEPHOI HayYHOU MH(POPMAIINH, YMEHUE OIICHUTH €€ JOCTOBEPHOCTH;

— BJIQJICHUE A3bIKOBBIMHM CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO W TOYHO M3JIaraTh
CBOIO TOYKY 3pEHHUs MO Pa3JIMYHBIM BOIpPOCAaM ACTPOHOMHUH, HCIIOIb30BATh
SI3BIKOBBIE CPEJICTBA, aJE€KBaTHBIC OOCYXKTaeMOW TpoOIeMe acTPOHOMHYECKOTO
XapakTepa, BKIIOYAas COCTaBJIICHHE TEKCTa W TMPE3EHTAlUH MaTepuagoB ¢
WCITOJIb30BAaHUEM WH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;



npeomemmupIx:

— c(OpMUPOBAHHOCTH TNpEACTaBlIeHU O cTpoeHUr CONMHEYHONW CHUCTEMBI,
HBOJIIOIMU 3Be31 M BcelleHHON, MNpOCTpaHCTBEHHO-BPEMEHHBIX MaciTabax
BcenenHnoii;

— [MOHUMAaHUE CYIIHOCTH Ha0IIt01aeMbIX BO BeeneHHOM sIBIICHUN;

— BJIAJICHUE OCHOBOIOJIAral0IMMU ACTPOHOMUYECKUMU NOHATUAMU, TEOPUSIMHU,
3aKOHAMH M 3aKOHOMEPHOCTSIMU, YBEPEHHOE MOJIb30BAHUE ACTPOHOMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— c(hopMUPOBAHHOCTH MPEACTABICHUIN O 3HAYCHUN aCTPOHOMHUH B MTPAKTHUECKON
JIEATEIIbHOCTH YeJIOBEKa U JAIbHEHIIIEM HAYyYHO-TEXHUUYECKOM Pa3BUTHUU;

— OCO3HAaHHWE pOJM OTCYECTBEHHOW HAyKW B OCBOCHHM M HCIOJIb30BaHUU
KOCMHYECKOTO0 MPOCTPAHCTBA M PA3BUTHH MEXIYHAPOJIHOTO COTPYIHHYECTBA B
3TOM 00JIACTH.

CryzneHT, OCBOMBIIUNA O0pa30BaTENbHYIO MPOrpaMMy, IOJDKEH 00J1aaaTh
CJIEIYIOUTUMHU OOIIMMU KOMITETCHIIUSIMU:

OK 1. IloHuMarh CyHmIHOCTh M COLHMAJIBHYIO 3HAYUMOCTH Oymymiei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA UHTEPEC.

OK 2. OpranuzoBblBaTh COOCTBEHHYIO JACSTEIBHOCTb, HCXOAS W3 LEIH U
CIIOCOOOB €€ JIOCTHKEHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK 3. AmnanusupoBaTh padOUyl0 CHUTYallUIO, OCYIIECTBISATH TEKYIIUA U
UTOTOBBIM KOHTPOJIb, OLIEHKY M KOPPEKIHMIO COOCTBEHHOUN IEATEIbHOCTH, HECTH
OTBETCTBEHHOCTbH 3a PE3YyJIbTAaThl CBOCH pabOTHI.

OK 4. OcyuiecTBasiTh TOUCK HH(POpMaALIUU, HEOOX0AUMOU JJ1s1 3P (HEKTUBHOTO
BBITIOJTHEHHUS MPO(HECCUOHATBHBIX 3a/a4.

OK 5. Hcnonb3oBath MH()OPMAIMOHHO-KOMMYHUKAI[MOHHBIE TEXHOJIOTUH B
poheCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaGorarb B komaHzae, S()PEeKTUBHO 0OMIATHCA C KOJUIETAMU,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 7. UcnonaHsATh BOMHCKYIO 00S3aHHOCTh B COOTBETCTBUU ¢ DenepanibHbIM
3ak0HOM OT 28.03.1998 N 53-®3 «O BoMHCKOM 00S13aHHOCTH M BOSGHHOMU CITYKOe»,
B TOM YHCII€ C MPUMEHEHHUEM TOJYyUYEHHBIX MPO(PECCUOHAIBHBIX 3HAHUMN (I
IOHOIIICH).

OK 11. Wcnonb3oBaTth 3HaHUS MO (MHAHCOBON TPaMOTHOCTH, IUIAHUPOBATh
MpEeANPUHUMATEIIbCKY IO NeATeIbHOCTh B MpodeccuoHalbHOM cdepe B
dbenepaabHbIX TOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIApTaxX CPEIHETO
npodeccuoHanbHoro oopazopanus (nainee — GI'OC CII0).

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUIIINHBI
5.1. Conep:kanue yueOHOM TUCHMILIMHBI
I. BaeaeHne B aCTPOHOMHIO
lenp u3ydyeHuss AAHHONW T€Mbl — MO3HAKOMUTBH YYAlIUXCS C OCHOBHBIMU
ACTPOHOMHUYECKUMU OOBEKTaMH, 3arloJHSAIOMUMEA BcCeleHHylo: TIaHeTaMmu,
ConHuem, 3BE3aMM, 3BE3HBIMU CKOIUICHUSIMU, TaJaKTHKaMH, CKOIUICHUSIMU
TATAKTUK; (U3UIECKUMU MPOIECCAMH, MPOTEKAIOIMUMHA B HUX M B OKPYXAIOIIEM

X TMPOCTPAHCTBE. Yyalluecss 3HAKOMSTCS C XapaKTepHbIMH MacliTadamu,
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XapaKTepU3YIOIMIMMH CBOMCTBA 3TUX HEOECHbIX Ten. Taxke MpUBOIATCS CBEICHUS
O COBPEMEHHBIX ONTUYECKUX, NH(PAKPACHBIX, PaIUO-, PEHTTEHOBCKUX TEJIECKOIMAX
u obcepBaTopusix. Takum oOpa3om, ydamiuecs 3HAKOMSATCS C TeMU HEOECHBIMU
TelaMHu U 00BEKTaMH, KOTOPbIE OHU B JaJIbHEWIEM OyayT MOJpOOHO M3ydaTh Ha
YPOKax aCTPOHOMHH.
Il.  AcTpomerpus

[lenbto M3ydeHUs] JaHHOW TeMbl — (OPMHUPOBAHHE Yy Yy4allMXCS O BHUJE
3BE3AHOTO Heba, pa30MeHMM €ero Ha CO3BE3[us, HHTEPECHBIX OOBEKTaxX B
CO3BE3MUSAX U MHUGDOIOTHH CO3BE3IUH, Pa3BUTUU AaCTPOHOMHH B AaHTUYHBIC
BpeMeHa. 3ajaya ydJalluxcsl TMPOCIHeAWTb, KaK Iepexo] OT OpHEHTAlUU TIOo
CO3BE3IUSIM K  HCIOJB30BAaHUIO  HEOECHBIX  KOOPAWHAT  MO3BOJHI B
KOJIMYECTBEHHOM OTHOIIEHUH W3y4YaTh BHUAWMBIC ABIKCHHUs Tel. Taxke Ienbio
SBIISIETCS. M3y4YeHHE BUAUMOTO ABMkeHus ConHua, JIyHBl ¥ TJIaHET U Ha OCHOBE
3TOr0 — IIOJIyY€HUE NPEJACTaBICHUS O TOM, Kak aCTPOHOMBI HayYWIIUCh
IpEJCKa3bIBaTh 3aTMEHUS; MOJIYYEHUs MPEJCTaBICHUA 00 OJHOM M3 OCHOBHBIX
3aJja4 aCTPOHOMHH C JIPEBHEHIIMX BPEMEH — U3MEPEHHM BPEMEHU U BEJCHUU
KaJIeHaapsl.

I1l. HeOecnasa mexaHnka

[lenb u3ydeHus TeMbl — pa3BUTEE MpencTaBieHui o ctpoeHnu ColHeYHOU
CUCTEMBI: T'€OLEHTPUYECKass M TEIHMOLEHTPUUECKUE CHUCTEMbl MHUPA; 3aKOHBI
Kemnepa o aBwkeHnu 1uiaHeT M ux o00o00menue HpioTOHOM; KOocMHUYecKHe
CKOPOCTH Y MEXKITAHETHBIC TIEPETETHI.

IV. Crpoenune CosiHe4HOM cHCTEMBbI

Llenp u3yueHUs: TEMBI - MOJYYUTh MpeacTaBieHre o cTpoeHun CoHeuHOU
CUCTEMBI, U3y4UTh (PU3NYECKYI0 Tpupoay 3emiau u JIyHbl, SBICHUS MPUINBOB U
MPELeCcCHy; MOHATh (PU3NUecKre 0COOCHHOCTH CTPOCHHS TUTAHET 36MHOW TPYIIIIBI,
IUIAHET-TUTAHTOB U IIJIAaHET-KapjMKOB; y3HaTb 00 OCOOCHHOCTSAX NPUPOAbl U
JBUKEHMS aCTEPOUIOB, MOJIYYUTh OOIINE MPECTABICHUS O KOMETax, MeTeopax U
METeOpUTax; y3HaTb O pPa3BUTHM B3IMJIAA0B Ha mnpoucxoxaeHue CoHeyHoU
CUCTEMBI M O COBPEMEHHBIX MPEACTABICHUSIX O €€ MPOUCXOKIACHUH.

V. Actpodu3suka u 3Bé31HAS ACTPOHOMUS

Llenp u3ydyeHHs TeMbl — TMOJYYUTh NPEICTABICHHE O pa3HbIX THUIAX
ONTUYECKUX TEJIECKOIOB, PaJHUOTEIECKONax U METO1ax HAOIIOACHUIN ¢
UX TOMOINBI0; O METoJax M pe3yibTarax HaOmromeHuit CoHIla, €ro OCHOBHBIX
XapaKTePUCTHKAX; O TMPOSBIICHUSX COJHEYHONW AKTUBHOCTH M CBS3aHHBIX C HEU
npolieccax Ha 3emyie u B Ouocdepe; 0 ToM, KaK aCTPOHOMBI Y3HAJIM O BHYTPEHHEM
ctpoernu COJHIIA U KaK HAOIIOIEHUSI COTHEUHBIX HEUTPUHO MOATBEPAMIN HAIIN
npecTaBiIeHUs O mporieccax BHYTpH CoNHIA; TOTYYUTh MPEACTaBIeHUE: 00
OCHOBHBIX XapaKTEPUCTUKAX 3BE3, UX
B3aMMOCBS3HM, BHYTPEHHEM CTPOEHUU 3BE3] PA3IMYHBIX THUIIOB, MOHATH MPUPOLY
OeINbIX KapJIMKOB, HEUTPOHHBIX 3BE3/] M UYEPHBIX AbIP, Y3HATH KaK JBOMHbBIE 3BE3/bI
MOMOTAIOT ONPEAEIUTh MACChl 3BE3]1, a MyJIbCUPYIOIINE 3BE3IbI — PACCTOSHUS BO
BcenenHolt; moay4uTh NpeacTaBI€HUE O HOBBIX U CBEPXHOBBIX 3BE3/1ax, y3HATh,
KaK JXUBYT U YMUPAIOT 3BE3/IbI.



VI.  Muaeunsrii Iyt - Hama INanakTuka
[{enp u3yyeHue TeMbl — MOJYYUTh MPEICTABICHUE O Hallleh [ amakTuke —
Mneunom Ilytu, 06 00beKTax, €€ COCTaBIAIONINX, O PACIIPEACIICHUN Ta3a U MbUIU
B HEM, pacCesHHBIX W IIAPOBBIX CKOIUICHUSX, O €€ CHUPAIbHOU CTPYKTYype; 00
UCCJIENOBAaHUM €€ IIEHTPaJIbHBIX O00JacTeil, CKPBITHIX OT HAC CHJIbHBIM
MOTJIONIEHUEM Ta30M M IbUIbIO, a TAaKKE O CBEPXMACCHUBHOM YEPHOM [bIpE,
pacIon0KEeHHON B caMOM LIeHTpe [anakTuku.
VIl. Tanakrukn
[lenp m3yueHHs] TeMbl — TMOJYYUTh MPEACTABICHUE O PA3JIMYHBIX THUIMAX
TTaKTUK, 00 OMpENeICHUN PACCTOSHUN J0 HUX IO HAOIIOICHUSIM KpPAacCHOTO
CMEIICHUS JTUHUN B WX CIIEKTpax, U O 3aKoHe Xa0O0ia; 0 BpalleHUH TATaKTUK U
CKpBITOM TEMHOW MacChl B HHUX; IMOJYYUTh NpPEACTaBlI€HHE OO0 AaKTHUBHBIX
rajakThMKax M KBa3zapax M O (PU3MUECKUX TMpolieccax, MPOTEKAIOUIUX B HUX, O
pacrpeleleHnd TalakTUK M WX CKOIUIEHMH BO BceleHHOW, O ropsyeMm
MEKTaJaKTHYECKOM ra3e, 3alOJIHSIONIUM CKOIIJICHUS raJaKTHK.
VIIl. Ctpoenue u 3Boonusi Beesennoi
Ilens wu3ydeHHs] TeMbl — TMOJYYUTh TIPEJCTaBleHHEe OO0 YHHKAIbHOM
o0BekTe — BceneHnHoit B 11e710M, Y3HaTh KaK pPelIaeTcst BONPOC 0 KOHEYHOCTH UITU
O6eckoHeuHOCTH BceeneHHol, 0 mapamokcax, CBI3aHHBIX C ATUM, O TEOPETUYECKUX
MOJIOKEHUSX 00IIeld TEOPUU OTHOCUTEIBHOCTH, JIEKAITUX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKUX Mojienel BceeneHHOM; y3HaTh Kakue HaOMIOACHUS NMPUBEIH K
CO3JaHHIO paclIMpsIoOmencs Moaenu BcelneHHoW, O paguyce U BO3pacTe
Bcenennoil, o BBICOKOW TeMIlepaType BeEIIeCTBA B HaudaJibHbIC MEPHUOJbI >KU3HU
Bcenennoit u o nmpupojie peTuKTOBOTO U3TyYEHHUs, O COBPEMEHHBIX HAOIIOCHUIX
YCKOPEHHOT0 paciupenusi BeeneHHOM.
IX. CoBpeMeHHBbIe IP00JIEMBbI ACTPOHOMHUM
[lenp u3y4yeHUs AAHHOM TEeMbl — IIOKa3aTh COBPEMEHHBIE HANpaBJICHUS
n3ydyeHus BceneHHOM, paccka3aTb O BO3MOXKHOCTH ONPEAEIIEHUS] PACCTOSIHUNA 10
TaJIaKTUK C TIOMOIIBbIO HAOJIOMEHU CBEPXHOBBIX 3BE3A U 00 OTKPHITUU
YCKOPEHHOT'O0 paciiupeHusi BCeneHHOM, O poJii TEMHOW HHEPrUM W CHJIBI
BCEMHUPHOTO OTTAJKUBAHUS; YUallUecs Mody4yaT MpeCcTaBlIeHrue 00 dK30IIaHeTax
U TIOUCKE DK30IUIAHET, OJarompusiTHBIX HJisi JKU3HHA; O BO3MOXKHOM YHCIIC
BBICOKOPA3BUTHIX IUBUJIM3ALMM B Halled ['anakTuke, 0 METOax MOUCKaX KU3HU U
BHE3E€MHBIX [TUBUJIM3AIMI U TPOOJIEMax CBSI3U C HUMHU.
5.2. Tembl pepepaToB (10KJIAI0B), HHAUBUAYATbHBIX IPOEKTOB
AHTHYHBIE NTpeicTaBiIeHUs HrI0cohOB O CTPOCHUHU MUpAa.
AcTtposiorus
AcTpoHOMUS — JApeBHEMNIIAs U3 HAYK.
Bo3spact (3emun, Conniia, ConHeuHOM cucTeMbl, ["anakTuku, MeTaraJiakTHKH )
Bcenennas
I"anakTuka (TaJIaKTUKH )
['envonieHTprUecKas cucTeMa MUpa
['eonieHTpUUECKasi cuCTEMa MUpPa
3amycK UCKYCCTBEHHBIX HEOECHBIX Te
3aTMeHue (JTyHHOE, COJTHEYHOE, B CUCTeMaX JIBOMHBIX 3BE3/T)



Wneun MHOXKECTBEHHOCTH MUPOB B paboTtax . bpyno.

Wneu cyiecTBOBaHMS BHE3EMHOIO pazyMma B padboTrax ¢puiocodoB-KOCMUCTOB.
Hcropus kanenaaps.

Hctopust OTKPBITUS U U3YyUYEHHS YEPHBIX IBIP.

Uctopus otkpseitus [Inyrona u HenryHa.

Hcropus nmoncka paliOCUTHAJIOB PA3yMHBIX ABUIJIM3ALIHM.

Hcropust mpoucxoxaeHUs Ha3BaHUM sipualiinX 00beKTOB Heba.

Hctopus paanonociianuil 3eMIISIH IPYTUM ITUBUIIA3AIUSIM.

KoHCTpyKTHBHBIE 0COOEHHOCTH COBETCKUX U AMEPUKAHCKUX KOCMHUYECKUX
anmnaparos.

Kopabiib kocMudeckuit

KocMoHaBTHKa (KOCMOHABT)

MarnutHas Oyps

Mereop, Mereoput ,MereopHoe Te10, MeTeopHbIi 10K b, METEOPHBIN ITOTOK
Metoapl moUCKa 3K30IJIaHET.

MeTobl TEOPETUYECKOM OLIEHKH BO3MOKHOCTU OOHAPYKEHUSI BHE3EMHBIX
LIMBWIN3ALNN HA COBPEMEHHOM 3Talle€ pa3BUTHUS 3€MJISH.

Mieunsiii [Tyt

OO0 ucTopuu BO3HUKHOBEHUS HA3BaHUM CO3BE3/IUN U 3BE3/.

[TapHukoBbIi 3¢ (HEKT: moib3a UK Bpea?

[Tonerst AMC k rutanetam COTHEYHOW CHCTEMBL.

[TonsapHbIe CUAHUS.

[IpaBna u BeIMBICEII: O€JIbIE U CEPHIC IBIPHI.

[Ipeneccus 3eMHOM OCH U N3MEHEHUE KOOPAUHAT CBETHJI C TCUEHHEM BPEMEHH.
[Tpobnema «ConHiie — 3emMis»

[Ipobnema BHE3EMHOTO pa3yMa B HAyYHO-(paHTaCTHUECKOU JTUTEPATYPE.
[TpoexThl iepeceneHus Ha Ipyrue TIaHeThl: (paHTa3us UM OCyIIeCTBUMAs
pPEaTbHOCTb.

[TpoexTsl 10 100BIYE TTOJIE3HBIX UCKOTIaeMbIX Ha JIyHe.

Camas TspKenas U sipkas 3Be37a BO BcelleHHOM.

Cambie BBICOKHE TOPBI TUIAHET 36MHOM TPYTIIBI.

CucTteMbl KOOpJIMHAT B aCTPOHOMMH U TPAHUIIBI UX TPUMEHUMOCTH.
CoBpeMmeHHbIe ucciaeaoBaHus ianeT 3eMHou rpynmnsl AMC.

CoBpeMeHHbIE METObl F€0AC3UUECKUX U3MEPECHUIA.

CoBpeMeHHbIE 00CepBaTOPHUHU.

CozBe3nue  (He3axoJsllee, BOCXONAIEE M 3aXOJsllee, HEBOCXOJIIEE,
30/IMaKaIbLHOE)

ConHeynas cucrema

Touku Jlarpanxa.

XpaHeHHe U iepeaadya TOUHOIO BPEMEHHU.

Uepnast npipa (Kak mpeacKa3biBaeMblil TEOpUEH THITOTETUUECKH 00BEKT, KOTOPBIN
MOKET 00pa3oBaThCsi HA OMPENETECHHBIX CTAJAMSIX HBOJIIOIUU 3BE3J, 3BE3THBIX
CKOILUICHHM, rajlakKTHK)

Opomtonus (3emnu u rianet, CoyHIIA U 3BE3/1, METarajlakTUK U MeTarajiakTUKH )

DK30IUIAHETHI.
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5.3. Ctpykrypa y4eOHO# IUCHUIINHBI
5.3.1. O0beM yueOHOH TMCHUIIIMHBI M BUAbI Y4eOHOH PadoThI

Bup yuyeoHoii padotbi O0beM yacoB
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 54
Oos3aTesqbHAsE Ay IUTOPHAN Y4eOHAs1 Harpy3Ka (Bcero) 36
B TOM YHCIIC:
nabopaTtopHbie PabOTHI 11
MPaKTHYECKHUE pabOThI 3

KOHTPOJIbHBIE paOOTHI -

KypcoBasi paboTa (IpoeKT) (€ciu MperycCMOTPEHO) -

CamocrosiTeibHas padoTa cTyaeHTa (BCero) 18

B TOM YHUCJIC:

IToaroroska cooOmeHmi 1
CocraBieHue mpe3eHTaluii 2
CocraBieHne KpocCBOP/IOB 2
CocraBiicHHE TSCTOB 2
Pedepar 10
[TonGop mocaoBHII U 3araJIoK 1
ATTecTaums Mo JUCHUILIHHE Jugppepenyuposan
Hbli 3auem
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6. TEMATHYECKUM IIJIAH YYEBHOM JUCIUITIJINAHBI

OYJ. 10. kKACTPOHOMUSA» 110 ITPOPECCHUMH:

23.01.09. «MaIIMHUCT JOKOMOTHBA)

MakcumanabHas Cam. KosnuecTBo ayIuTOPHBIX 4YaCOB
- HArpy3ka pabora
anMeHOBaHMe Pa3/1eJiOB U TeM
pasi CTY/eHTa, (4ac) | CTyleHTa Bcero Teoperu- | IlpakTHyeckue
(uac) yeckue (cemuHapckue) Kypcosoe
3aHATHA H NMPOEKTUPOBaHME
J1abopaTopHbIE
3aHATHUSA
['maBa 1. BBenenue B aCTpOHOMUIO 1,5 0,5 1 1 - -
I'maBa 2. Actpomerpus 7,5 2,5 5 1 4 -
I'maBa 3. Hebecnas MmexaHuKa 45 15 3 1 5 )
I'naBa 4. Crpoenune ConHeuHoN 10,5 3,5 7 4 3 -
CHUCTEMBI
I'maBa 5. Actpodusuka u 3BE3qHAST 12 4 8 4 4 -
ACTPOHOMHUS
I'maBa 6. MeuHbIH 45 15 3 3 - -
[1yTp - Hama ["astakTuka
I'maBa 7. I'anakTukn 45 1,5 3 2 1 -
I'naBa 8. CtpoeHue 1 3BOIIOIHS 3 1 2 2 - -
Bcenennon
I'naBa 9. CoBpeMeHHbIe TPOOIEMBI 6 2 4 4 - -
aACTPOHOMUU
Bcero mo qucuuniune 54 18 36 22 14 -

ATTecTanus

JuddepeHupoBaHHBIN 3a4eT
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/IOB /1€SIT€JIbHOCTH
CTY/J€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHII)

I'maBa 1. BBeaenue B
ACTPOHOMMUIO

Crpoenne m macmradbl BceleHHOH, W COBpEMEHHbBIE
HaOmoneHus. Kakume Tenma 3amomusoT Bceenennyro.
KakoBbI UX XapakTepHbIe pa3Mephl U PACCTOSHUS MEXKIY
HuMu. Kakue gusnueckue yciaoBusi BCTpEHyalOTCS B HUX.
Bcenennas pacmmpsierca. I'me m kak paboTaroT cambie
KpYIIHBIE ONTHYECKHE Tesieckonbl. Kak acTpoHOMBI
HCCIIEAYIOT raMMma-usiyueHue Beenennoi. Uto yBuaenu
I'PaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

I'maBa 2.
AcTpomerpus

3BE3aHOE HEOO U BUAUMOE IABM)KEHHE HEOECHBIX CBETHIL.
Kakue 3BE3nmbl BXoasaT B co3Be3aus Opuona u Jlebens.
Connue aBmxeTcs mo skiunrtuke. [lnanersl coBepmaror
nerieooOpasHoe ABmxeHue. HebecHbie koopauHaTel. YTo
Takoe HeOeCcHbI 3KBaToOp M HeOecHbIl MepuauaH. Kak
CTPOST IKBATOPUAIBHYIO CUCTEMY HEOECHBIX KOOPAHMHAT.
Kak cTposT TOpU3OHTaJbHYI0 CHUCTEMY HEOECHBIX
KoopauHaT. Buaumoe nBumxeHue maHeT u CouHIa.
[letneoOpa3Hoe NBIKEHHE TUJIAHET, MOMSTHOE W MPSIMOE
JNBW)KECHUE  TUIAHET.  OKIHWNOTHKA,  30/IMAaKaJIbHbIC
co3Be3aus. HepaBHomepHoe gnBwxkeHue CoJiHIIA 10
sximnTuke. /[Buxkenue JlyHoel u 3atMenus. @asel JIyHbl 1
CUHOJIMYECKHI Mecs1l, yCJOBUS HACTYIUJICHUS
COJIHEYHOTO W JIYHHOro 3armeHuid. [louemy mpoucxomdar
coJiHeuHble 3aTMeHusl. Capoc U npeacka3zaHus 3aTMEHU.
3BE3/THOE U COJIHEYHOE BPEMSI, 3BE3IHBIA U TPOMMYECKUI
roj. YCTPOWCTBO JIyHHOTO W COJIHEYHOTO KaJeHAAps,
npobsieMbl  MX  coriacoBaHus — FOnuaHCkui o
I'PUTOPUAHCKUH KaJICHAAPH.

I'nraBa 3. HebecHas
MEXaHNKAa

I'enmmouentpuueckass cucrema mupa. [IpencraBienus o
ctpoeHnu COJTHEYHON CUCTEMBbI B aHTUYHBIE BpEMEHA U B
CpPEIHEBEKOBbE. ['enMOoLEeHTpUYecKas CHCTeEMa MUpa,
JI0Ka3aTeNbCTBO BpamieHus 3emian  Bokpyr ComnHua.
[Tapammakc 3BE3 M ONpENENEHUE PACCTOSHUA A0 HUX,
napcek. 3akonbl Kemepa. Ortkpeitne HW.Kemnepom
3aKOHOB  JBWKEHMS  IuiaHeT. OTKphITHE  3aKOHA
BcemupHoro TAroreHus u = 00O0OIIEHHBIE  3aKOHBI
Kennepa.  Omnpenenenue  Macc  HEOECHBIX  TelL
Kocmuueckne ckopoctu. Pacu€rel mepBod U BTOpOM
KOCMHYECKON CKOPOCTU U X (pusnueckuit cmbici. [Tonér
FO.A.I'arapuna Bokpyr 3emMju 10 KpPYyroBOW opOwuTe.
Mexmuanetsle  nepenérel.  IloHATHe onTuManbHOU
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TPACKTOPUH IOJIETA K IUIaHETE. Bpems mosi€ra K niaHeTe
U JJaThl CTapTOB.

I'naBa 4. Ctpoenue
CoJIHEeYHOH CHUCTEMBI

CoBpemenHble npenctaBieHuss 0 COJIHEUHOW CHUCTEME.
CocraB ConHeuHoU cuctembl. [1aHeThl 36MHOW TPYHIIBI
U TUIAHETBI-TUTAHThl, UX MPUHLUNHAIBHBIE Ppa3IHYHs.
Oo6mako komer Oopra u Ilosc Koiinepa. Pa3smepsl Ten
cosiHeuHOM cuctemsl. [1nanera 3emis. @opma u pazmepsl
3emnu.  Baytpennee — ctpoenwe  3emu.  Pouib
napHukoBoro dpdexkra B (hopMHupOBaHHM KIMMAaTa
3emiu. Jlyna u e€ Bnustaue Ha 3emutto. JIyHHBIH penbed u
ero mnpupoaa. [IpunnBHOE B3aUMOAECHCTBUE MEXKAY
Jlynoit u 3emné€it. Ypanenue Jlynsl oT 3emiaum u
3aMmeieHue BpameHus 3emu. [Ipeneccus 3eMHOM ocu U
IIpeBapeHNe PaBHOJACHCTBUN. [[lTaHeThI 36MHOM IPYIIIIBI.
UccnenoBanus Mepkypusi, Beneppr u Mapca, wux
cxoxecTb ¢ 3emnéd. Kak mapHukoBblii 3pdexT rpeer
MOBEPXHOCTh 3€MJIM U NeperpeBaet atMochepy Benepsi.
Ectb nu xu3Hp Ha Mapce. DBomtous OpOUT CIyTHUKOB
Mapca @®oboca wu [leitmoca. IlnaHeThI-TUTaHTHI.
Ousunueckue cpoiictBa Omurtepa, Carypna, Ypana u
Hentyna. Bynkanuyeckas OesSTETbHOCTh HAa CIYTHUKE
IOnurepa Ho. IIpupona xonen BOKPYr MJIaHET-TUTAHTOB.
[InaHeTbI-KapIMKM W HUX CBOMcTBAa. Manble Tena
Conneunon  cucremsl. llpupoma u  ABUWIKEHHE
acreponsioB. Crniennduka JBUKEHUS TPYII acTEPOUIOB
Tposinues u I'pexos. [Ipupona u nerxenue komer. [losic
Kotinepa u Ob6nako kometr Oopta. [Ipupona mereopoB u
MeTeopuToB. Meteopsl U  mereoputhl. Ilpupona
Najaromux 3BE31, METEOPHbIE IOTOKM M UX PaJUaHTHI.
CBsi3p MEXAY METCOPHBIMU IIOTOKAMH M KOMETAMH.
IIpupona kKaMEHHBIX U KeJEe3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPATEPOB.

I'naBa 5.
AcTpodusuka u
3B€31HAs1 AaCTPOHOMMS

Metonapl acTpopu3NUECKUX HCCIEeOBAaHUN. Y CTPOMCTBO
U XapaKTEePUCTUKH  TEJIECKONMOB  pedpakTopoB H
pedaekTopoB. YCTpOMCTBO pPaAMOTENECKONOB, pPaJuo-
unrepdepomerprl. CosHile. OCHOBHBIE XapaKTEPUCTUKU
Connua. OnpeneneHre Macchl, TEeMIEPATypbl U XUMHUYEC-
koro coctaBa Conana. CTpoeHHE COTHEYHON aTMOC(hEpHI.
ConHeuHass aKTUBHOCTh M €€ BIMSHHE Ha 3eMII0 H
ouochepy. Bayrpennee crpoenne Connima. Teoperudec-
KUl pacu€r temneparypsl B LeHtpe ConHua. SAnepHsiii
HUCTOYHUK YHEPrUM U TEPMOSIACPHBIE PEAKIMU CHUHTE3a
reJus U3 BOJOPOJAA, NEPEHOC dHEpruu u3 neHrpa CosHma
HApPY)Ky, KOHBEKTUBHAas 30HA. HEUTpUHHBIN TENECKOI U
HaOmoaeHus: noroka HeUTpuHo OoT ConHua. OCHOBHBIE

14




XapakTepucTuku  3BE3A.  OmnpeneneHne - OCHOBHBIX
XapaKTEPUCTUK 3BE3/: MAaCChl, CBETUMOCTH, TEMIIEPATYPbI
U XUMUYECKOro coctaBa. CriekTpaibHas Kiaccuukanus
3Bé31 W e€ (u3MUecKue OCHOBBL.  Jlumarpamma
«CHEKTpaJbHBIA KJIACC» — CBETUMOCTb 3BE3M, CBSA3b
MEXIYy Maccol M CBETUMOCTBIO 3BE3A. BHyTpeHHeEe
cTtpoeHue 3BE31. CTpoeHue 3Be3bl TJIABHOW MOCIIEN0-
BatesbHOCTH. CTpoeHHE 3BE37]] KPacHbIX THUTaHTOB H
CBEPXTUTaHTOB. belble KapiauKu, HEUTPOHHBIE 3BE3[IBI,
nynbcapbl u u€pHble AbIpbl. CTpoeHue 3BE3N OenbIX
KapJIMKOB M TMpeIesl Ha UX Maccy — IMpenen
Yanpapacekapa. Ilynecappl W HEUTPOHHBIE  3BE3JBL
IIpupoma 4Y€pHBIX OB WM UX nOapaMerpsl. JlBONHBIE,
KpaTHbIE U TiepeMeHHbIe 3BE37bpl. Habmonenrs 1BOWHBIX
M KpaTHbIX 3BE31. 3aTMEHHO-NIEPEMEHHBIE 3BE3JBI.
Onpenenenue macc aBOMHBIX 3BE3A. [lynmbcupyromiue
nepeMeHHbIe  3BE3/bI, KPUBbIE M3MEHEHUs OJecka
nedensi. 3aBUCUMOCTb MEXIY CBETUMOCTBIO U MEPUOIOM
nynbcammii 'y uedeun. llebeunsr — wmasiku  BO
BceneHHOM, MO KOTOPBIM OMPEICISIOT PACCTOSIHUA 10
JNANEKNX CKOIUIEHUMM M TaJIakTUK. HOBbIE M CBEpXHOBBIE
3BE3/pl. XAPAKTEPUCTUKHU BCIIBIIIEK HOBBIX 3BE3M. CBs3b
HOBBIX 3B€3J] C TECHbIMU JBOWHBIMHU CHCTEMAMHU,
colepKaluMu 3Be3dy Oenbiii  kapiuk. [leperexanue
BEIIIECTBA W SIACPHBIA B3PBHIB Ha IMOBEPXHOCTHU OEJIOro
Kapauka. Kak  B3pbpIBarOTCS  CBEPXHOBBIE  3BE3JBL.
XapakTEpUCTUKMA  BCOBIIEK  CBEPXHOBBIX  3BE3Z.
['paBUTAllMOHHBINA KOJUIAlC OEIOro Kapiauka ¢ MacCou
Yanapacekapa B COCTaBE€ TECHOM JBOWMHOW 3BE3bI —
BCIBIIIKA CBEPXHOBOM IEPBOTO THUIA. B3pbIB MacCUBHOU
3B€3/bl B KOHIIE CBOEH 3BOJIFOLIMM — B3PBIB CBEPXHOBOU
BTOporo Tuma. HaOmioneHne OCTaTKOB  B3PHIBOB
CBEPXHOBBIX 3BE37. DBOJIIOLUS 3BE3/: POXKICHUE, )KU3Hb
U CMEpTh 3BE3A. Pacuér npoAoJKUTENIbHOCTH KU3HU
3BE3/l Pa3HOM MACChl Ha TJIABHOM MOCJEI0BATEIILHOCTH.
Ilepexol B KpacHbI€ TUTAHThl W CBEPXTUTAHTHI IOCIE
rcuepnanus Bojgopoaa. CrokoiHas 3BOJIOLMS MajoMac-
CHUBHBIX 3BE3J], U T'PABUTALMOHHBIA KOJUIANC U B3PBIB C
oOpa3oBaHMEM HEUTPOHHOW 3BE3IbI WM YEPHOU JBIPHI
MacCUBHOM 3Be3Abl. OmpenesieHre BO3pacTa 3BE3IHBIX
CKOIUIEHMA W OTAENBHBIX 3BE3J M IMPOBEPKA TEOPHUHU
ABOJIIOLIMH 3BE3].

I'1aBa 6. MuieYHbIH
IIyTh - HamIa
TI'anakTuka

Mneunein Ilyte. a3 u neuie B Tanmaktuke. Kak
o0pa3yloTcsi  OTpaxkaTelbHble TyMaHHOCTH. Ilouemy
cBeTsATCs AuQ¢y3Hble TymaHHOCTU. Kak KoOHUEHTpupy-
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IOTCSl Ta30BbIE W MBUIEBBIE TYMAaHHOCTH B ['almakTuke.
Paccesnuble u mapoBbie 3BE3/AHBIE CKorieHUs. HaOmro-
JJa€MbI€ CBOMCTBA PACCESHHBIX 3BE3IHBIX CKOIUICHUII.
HaOmromaembie CBOMCTBA IMIAPOBHIX 3BE3IHBIX CKOIIJICHUM.
Pacnpenenenrie u XapakTep ABUKEHUS CKOIUICHHM B
I'amaktuke. Pacrnpenenenue 3BE31, CKOIUIEHWM, ra3a H
neu B ['amaktuke. CBepxmaccuBHasi 4€pHasi Jplpa B
nenTpe ["amaktuku n kocmudeckue ayuu. MadpakpacHbie
HaONIONCHNUS JBIKCHUS 3BE3N B IeHTpe [amakTtuku u
oOHapykeHHe B IIeHTpe [almakTUKU CBEPXMACCHUBHOMN
4epHOU JbIpel. Pacyér mapaMeTpoB CBEPXMAaCCHUBHOU
yépHoil apipbl. HabmoaeHuss KOCMUYECKUX Jyded U HX
CBsI3b CO B3PbIBAMH CBEPXHOBBIX 3BE3 /L.

I'nmaBa 7. 'anakTukn

Kak xmaccupunupoBaid TalakTUKH 10 GdopMe U
KaMepTOHHas Iyarpamma Xab0ma. CaolicTBa
CIIUPAJIBHBIX,  DJUIMINTHYECKUX M HEMPaBUIBHBIX
ranakTuk. KpacHoe cmelieHre B CHEKTpax TAIaKTHK U
OTpeNIeNICHHEe PACCTOSIHUSA JI0 HHUX. 3akoH Xa0oO:a.
Bpamiennie ragaktuk W TEMHAas MaTepusi B HUX.
AKTHBHBIC TaJaKTUKU W KBazapbl. [Ipupoga akTUBHOCTH
rajJlakTUK, pPaJAUOTaJakKTUKU U  B3aUMOJCHCTBYIOIINE
rajakTuku. HeoObIyHbIE CBOMCTBA KBAa3apoOB, UX CBA3b C
AIpaMHi TaJTaKTUK U aKTUBHOCTHIO YEPHBIX JbIP B HUX.
CkoruieHus TraJIaKTHK. HaGmronaemeie CBOMCTBA
CKOIUICHMM  TaJaKTHMK, PEHTIEHOBCKOE  HU3JIYYCHUE,
TeMmIeparypa M Macca MEXKTaIaKTHYECKOro Tasa,
HEOOXOJIMMOCTh CYIIIECTBOBAaHMS TEMHOW MaTEepUU B
CKOIUICHUSX TanakTuk. OlieHKa Macchl TEMHOW MaTepuu
B CKOIUICHUAX. Slyencrasi CTpyKTypa paclpeesieHus
TaJJaKTUKHU CKOTIJICHUM TaJIAKTHK.

I'naBa 8. Ctpoenue u
sBoJIIonus BeesenHou

KoneuHocth 1 0ecCKkOHEYHOCTh BCeneHHOoM — mapajoKChl
KJIACCUYECKOM  KOCMOJIOTMM.  3aKOH  BCEMHUPHOTO
TATOTEHUS U MPEJICTABJICHUSI O KOHEYHOCTH U OECKOHEU-
HOCTH Beenennon. @OTOMETPUUECKUM MAPAJOKC U TIPO-
TUBOPEYUS MEXKAY KIACCUYECKUMU MPEICTABIIC-HUSAMH O
ctpoeHun Bceenennoit u HaOmonenusimu. HeoOxomu-
MOCTh TIPUBIICYCHUSI OOIEH TEOpUH OTHOCHUTEITHLHOCTH
I moctpoeHus Mozenu BceenenHoil. CBsi3p Mexmy
r€OMETPUYECKUX CBOMCTB IPOCTPAHCTBA  BceneHHou ¢
pacnpeneneHueM W JIBW)KEHHEM MATEepUd B  HEW.
Pacummpsiromasicst Becenennas. CBsizb cpeiHEN MIIOTHOCTH
MAaTEPUU C 3aKOHOM pacipeHus U TE€OMETPH-
YyeCKMMH cBoMcTBaMu Bcenennoili. EBkiammoBa U
HEeBKJIMI0Ba TreoMmeTpus Bceenennoil. OmnpeneneHue
paguyca u Bo3pacta BcemenHon. Monenb «ropsyen
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Bcenennoity u pemukroBoe wuznydeHus OOpazoBaHHE
XHUMHAYECKHUX DJIEMEHTOB BO Bcenennoi. O0unue renus
Bo BceneHHOM M HEOOXOIUMOCTH 00pa30BaHUsI €ro Ha
paHHMX 3Tanax sBojronuu Bcenennoi. HeoOxoaumocTh
HE TOJBKO BBICOKOH IIJIOTHOCTH BeEIIeCTBA, HO U €ro
BBICOKOM TeMmepaTypbl Ha paHHUX dTamnax 3BOIIOLUHU
Bcenennon. PenukroBOo€ H3IydyeHHME — U3IIy4YEHUE,
KOTOpPOE€ OCTaJIOCh BO BceneHHoM OT TopsAdYero u
CBEPXIUUIOTHOTO COCTOSIHUS MAaTE€pPUU Ha PaHHUX H3Tarax
JKU3HU Bcenennoi. Hao0mromaemele CBOMCTBA
penukTOBOTO  M3nmydeHus.  [louemy — HEoOXoauMo
MPUBJICYEHUE OOIIEH TEOPUU OTHOCUTEIBHOCTH ISt
MOCTPOEHUS MOJIeIn BeeleHHOo.

I'naBa 9.
CoBpeMeHHbIE
npooJemMbl
ACTPOHOMMH

YckopeHHoe pacupenue BeeneHHoM n TEMHas SHEprus
HaGmrogenust cBepxHOBBIX 3BE3n | Tuma B ganékux
rajJjakTUKax M OTKPBITHUE YCKOPEHHOIO pPaCLIUpPECHUS
Bcenennoi. OTtkpbiTHE CHJIbI BCEMUPHOTI'O
OTTaJKuBaHUsA. TEMHas HHEpPrus yBEIMYUBAECT MacCy
Bcenennoit mo mepe e€ pacmmpenus. [Ipupoma cuiibl
Bcemupnoro orrankuBanusi. OOHapyXeHUE TUIaHET
BO3JI€ APYTUX 3BE3I.

HaOmronenus 3a IBMO>KEHUEM 3BE31 U ONpECTIEHUsS Macc
HEBUJUMBIX CIYTHUKOB 3BE3]l, BO3MYIIAIOMIUX HX
NpSMOJIMHEMHOE JIB)KEHHE. MeToapl OOHapy>KeHHUs
sk3omiaHeT. OneHka YCIOBUM Ha  MOBEPXHOCTSX
DK30ILIAHET. [Touck »HK30MmIaHeT C KOM(POPTHBIMU
YCJIOBUSIMH JUIS )KM3HU HA HUX. [loucku xxu3Hu n pazyma
BO  Bcenennoi. PazButne  mpexncraBieHMd O
BO3HUKHOBEHHM W  CYIIECTBOBAHMM  JKU3HU  BO
Bcenennoit.  CoBpeMEHHBIE  OIIEHKM  KOJHWYECTBa
BBICOKOPA3BUTHIX HUBWIM3aUUK B ['amaktuke. [lombiTku
OOHapyXeHUsI U TIOCBUIKM CHTHAJIOB BHE3EMHBIM
UBUJTA3ALIHSIM.
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8. YYUEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBI YYEBHOM JUCHUATIIUHBI
OY .10 kKACTPOHOMMS».

OcBoenue mnporpammbl ydyeOHou aucturuimabl OY[.10 «AcTtpoHOMUS B
TEXHUKyME UMeeTcsl yuyeOHbIM kaOuHeT «Du3uku u ACTPOHOMHUUY», B KOTOPOM
HAXOJIUTCS KOMITBIOTEp U OOecreueH CBOOOJHBIN aocTyn B MIHTEpHET BO Bpems
y4eOHOTr0 3aHIATHS U B IEPUOJ] BHEYUEOHOU IeSITeIbHOCTH O0YyJarOIINXCS.

[lomemenne kaOuHeTa  yaoBieTBOpsieT TpeboBaHusMm  CaHHUTapHO-
AMUAEMHUOJIOTHYECKUX npaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSX, B
TOM 4YHUCIIE€ CHEIHATU3UPOBAHHON Y4eOHON MeOenbio M cpencTBaMu OOydeHUs,
JIOCTATOYHBIMM  JIJI1  BBIMIOJIHEHUS TpeOOBaHMM K  YPOBHIO  IOJTOTOBKH
oOyuvaromuxcsd. B kaOuHeTe NPUCYTCTBYET MYJIbTUMEIUNHHOE 000pYyI0BaHUE,
MOCPEJICTBOM KOTOPOT'O YYaCTHUKH 00pa30BaTENBLHOTO Mpoliecca MPoCcMaTpUBatoT
BU3YyalIbHYIO0 MHGOpPMAIIHIO 110 PU3KKE, TPEe3eHTAIlMY, BUIeoMaTepuaisl. B cocras
y4e0HO-METOJIMYECKOTO ¥ MaTEepHAIbHO-TEXHUYECKOTO 00ECTIeUeHUs] TPOrpaMMbl
yaeoHoM nuctuiuinHabl OY J1.10 « AcTpoHOMUS BXOMAT:

® MHOTO()YHKIIMOHAJIbHBIN KOMIUJIEKC MPENo1aBaTeIs;

® HarjsaHble MOCOOUS (KOMIUIEKThI YY€OHBIX TaOJIMI, MJIAKAThI, OPTPETHI

BBITAIOIINXCS YICHBIX-aCTPOHOMOB, MOJICIIH);

® METOJMYECKHE MATePUAIIbI JJIsl AUCTAHIIMOHHOTO 00yUeHHs Ha 00JI0YHOM

XpaHuuiie (Mpe3eHTaIny, KOHCIIEKThI, MAaTEPHaIbI 10 TECTaM,
BUJICOMaTEpHAl).

e KHPOPMAIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

® SKPaHHO-3BYKOBBIE MOCOOUS;

® KOMIUIEKT TEXHHUYECKOM JOKYMEHTALIUH, B TOM YHCJIE MACTIOPTa HA CPEJICTBA
OOy4YeHHMsI, HHCTPYKIIUU TI0 UX UCTIOJIb30BAHUIO M TEXHUKE 0€30M1aCHOCTH;

e OUOTMOTCYHBIN (POHI.

9. OCHOBHBIE HCTOYHUKU U IUTEPATYPA
s cmyoenmos
1. Actponomus. 10-11 kmaccel : yue0. juist o01ieo0pa3oBat. OpraHU3aui :
0a3oBbIi ypoBeHb / B.M.. — 2-¢ u3n., uctip. — M. : Ilpocsemienue, 2018. — 144 ¢. :
wi. — (Cepsor 1-11).

na npenooasamens

1. ®enepanbhbiii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 o00pa3zoBaHuHM B
Poccutiickoit denepanum» (B pen. dhenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-03,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel170-D3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, or
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Nel48-d3, c
WU3MEHEHUSIMU, BHECEHHBIMU DenepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. Ilpuka3z MunoOpnayku Poccun ot 17.05.2012 Ne 413 «O6 yTBepKIeHUH
¢denepanbHOrO  rOCyJapCTBEHHOrO  00pa30BaTENbHOTO CTaHAApTa CPEIHEro
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(momHOTO) O0MIETO 0OpazoBaHusy (3apeructpupoBad B Munrocte PO 07.06.2012
Ne 24480).

3. I[lpuka3z Muno6pnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMeHennii B IIpuxa3 MuHHCTEepcTBa o00pa3oBaHuss U Hayku Poccuiickoi
®enepauuu ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHun QenepaibHOro
roCyapCTBEHHOTO 00pa30BaTENbHOTO CTaHJAApTa cpeaHero (MOJHOTo) OOIIero
o0Opa3oBaHUs.

4. [uceMmo JlemapTaMeHTa rocyJapCTBEHHOM MOJUTHKH B Cpepe MOATOTOBKU
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHaanmu Mo OpraHu3alyy MOJIYYEHHUS CpPeaHETro o0Imero o0pa3oBaHUs B
npeenax OCBOCHHUsSI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MpOo(decCHoHATBHOTO
oOpa3zoBaHus Ha 0aze OCHOBHOrO oOHIEro oOpa3oBaHUSI C Y4YETOM TPEOOBAHMIA
dbenepanbHbIX TOCYJAPCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB W MOJydaeMOU
npodeccun wim npoeccuu cpeHero npohecCuoOHAIBHOIO0 00pa30BaHUN.

5. Konctutymus Poccuiickoit ®enepanun 1993 r. (mocnemusst pe1akims).

6. ®enepanbubiii 3akoH OT 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpYyKaroIiei
cpenb» (B pea. ot 25.06.2012, ¢ u3Mm.)

7. Actponomus. 10-11 kiaccel : yue6. st o0ieoOpa3oBaT. OpraHu3alui :
0a30BbIil ypoBeHb / B.M.. — 2-¢ u3a., ucnp. — M. : [Ipocsemenne, 2018. — 144 c. :
wi. — (Cepsr 1-11).

8. O.A.JlutBunoB. KoHcTpyupoBaHue ypoka. Metoauueckoe MocooOue.
Cratb Onmke K 3Be3aM: y4eOHO-METOAMYECKOe 00eCleueHne MIKOJILHOI0 Kypca
actpoHomuu. «Coeps» AO «M3natenbctBo «IIpocsemnienue»

9. B.M.Yapyrun. Actponomus. Meroguueckoe mocodue 10-11 kmacchl.
ba3oBeIil ypoBeHb : yueOd mocobue s yuuteneil 001eodpa3oBaT. opraHu3alui.
— M. : IIpoceemenue, 2017. — 32 c. — (Chepsr 1-11).

JlonoJHUTeIbHAS JIUTEPATypa
1. M.A.Bunnuk. Manbie Tena CoiHEYHOM cCHUCTEMBl. Y4eOHO-METOIUYECKHE
matepuaibl. «[IpocBemnienne « AkagemMus.
2. M.A.Bunnuk. Meteoputsl. Y4eOHO-MeTOAMUEeCKHE MaTepraitbl. «lIpocBemienue
«AxageMusy.
3. M.A.Bunnuk. [lnaHeThI-TUTaHTBI MU WX CHOYTHUKU. KapiuKoBbIEe TJIaHETHI.
YuebHo-MeToanueckue matepuaisl. «[IpocBemnieHne « AkagemMus.
4. Actponomus : Yue0. nis 11 k. obmeoopazosar. yupexaenuit / E.I1. JleputaH.
- 10-e u3n. - M. : IIpoceemienue, 2005. - 224 c. : un
5. M.M. Jlarae. COOpHUK 3a7a4 MO aCTPOHOMHH: Yueb. mocodue Jjisi CTyACHTOB

¢u3z.-mar. dak. nexn. uH-ToB. - M.: IIpocBemenue, 1980. - 128 c., ui.

HUnmeprnem-pecypcol
1. https://newgdz.com/uchebniki-10-11-klass/14866-charugin-uchebnik-
astronomiya-10-11-klass-2018  Yapyrun, yueOHMK «AcTpoHOMus»  10-11
knacc,2018.
2.  http://school-collection.edu.ru/ Enunas  komekuus — IUGPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB.

3. http://festival.1september.ru/. TTenarorndeckas mactypckas «1 ceHTIOps»
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https://newgdz.com/uchebniki-10-11-klass/14866-charugin-uchebnik-astronomiya-10-11-klass-2018
https://newgdz.com/uchebniki-10-11-klass/14866-charugin-uchebnik-astronomiya-10-11-klass-2018
http://school-collection.edu.ru/
http://festival.1september.ru/

3. http://www.school-russia.prosv.ru/info.aspx?ob no=7036 UsnarenscTBO
«HpOCBGHIGHI/IC»
4. https://11klasov.ru/astronomiya/studentam-astronomiya/ 11 kiaccos
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