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1. HOSICHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma o6meo6pazoBaTenbHol yueoHou auctummabsl OYJ[.10
«AcTpoHOMHUS» NpenHa3HaueHa s u3ydenus: actpoHomuu B OI'BIIOY «byiickom
TEXHUKYME JKEJIE3HOJOpOkKHOro TpaHcnopra KocTpoMckoid oOnactu» (maiee
TEXHUKYM), pEAIM3YyIOIIEM O00pa30BaTElIbHYI0 NPOrpaMMy CpEIHEro oOIIero
oOpazoBaHHs B  IIpelesiax  OCBOEHUS  OCHOBHOM  NIpo(ecCHOHAaIbHOM
obpazoBatensHol mporpammbl CIIO (OIIOIT CITO) na 6a3e OCHOBHOTO OOIIIETO
oOpa3oBaHUs TpPU TMOATOTOBKE CIELUUAIUCTOB CpPEIHEro 3BEHA. PaGouas
nporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpemnero ooOiero
o0pa3oBaHus, MPEABABISIEMBIX K CTPYKTYpe, COACpPKaHUIO U pPe3yJibTaram
ocBoeHust ydeObHou gucturuinHsl OY (.10 «AcTpoHOMHS», B COOTBETCTBUU C
PekoMeHmanusiMu 1o OpraHu3alliy MOJYy4YeHUsl CpeaHero ooiiero ooOpa3oBaHus B
npezesiax OCBOCHUSI 00pa3oBaTEIbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHATIBHOTO
oOpa3zoBaHus Ha 0aze OCHOBHOrO oOHIEro oOpa3oBaHUS C Y4YETOM TPEOOBAHMIA
dbenepanbHbIX TOCYJAPCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB W MOJydaeMOM
npodeccuu WK npodeccuu cpeaHero nmpodeccnoHarbHOro oopa3zoBanus (TUCHMO
Muno6puaayku Poccum ot 20.06.2017 Ne TC-194/08). Conepxanue mporpamMmbl
OV /.10 «AcTpoHOMHUST» HAIPABJIECHO HA JIOCTHXKEHUE CICAYIOIINX HeJIei:

1) mToHUMaHUs MPUHIUITHAIEHON PO aCTPOHOMHHM B TO3HAHHMH (yHJIaMCHTAIb-
HBIX 3aKOHOB MPUPOJIBI 1 COBPEMEHHOHN €CTECTBEHHOHAYYHON KapTUHBI MHUPA;

2) 3HaHWH 0 (PU3HUECKOM MTPUPOJIC HEOSCHBIX TEJ M CUCTEM, CTPOCHHUS U SBOJIIOLINN
BceneHHol, NpOCTpaHCTBEHHBIX W BpPEMEHHBIX MaciiTabax BceneHHoid,
HanOoJiee BaXXHBIX ACTPOHOMHUYECKUX OTKPBITHSIX, OMPEIEIUBIINX Pa3BUTHE
HAyKU U TEXHUKU;

3) yMeHU#T OOBICHATH BUAMMOC TOJOKCHHE U JIBIJKEHHE HEOCCHBIX Tel
MPUHITUTIAMU OTIPEIENICHUS MECTOMOIOKEHUS U BPEMEHH 0 aCTPOHOMUYECKUM
o0BeKTaM, HaBBIKAMH MPAKTUYECKOTO  HCIOJIb30BAHMS  KOMITBIOTEPHBIX
MIPWIOKEHUHN ISl OTpEeeICHUS BHJIA 3BE3THOTO HeOa B KOHKPETHOM ITYHKTE
JUUISl 3aIAaHHOTO BPEMEHU;

4) mo3HaBaTEIbHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
B IIpollecCe€ MPUOOPETEHUsT 3HAHWM 10 acCTPOHOMHUU C HCIOJIb30BAHUEM
pPa3IMYHBIX HWCTOYHUKOB WH(POPMAIIMK M COBPEMEHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTHIA;,; YMEHHS TPUMEHATHh TNPUOOPETCHHBIE 3HAHWSA JUISI PEIICHHS
MPAKTUYECKUX 3a]1a4 MIOBCETHEBHON KU3HH;

5) HAyYHOTO MUPOBO33PCHHS;

6) HAaBBIKOB ~ HCIIOJIb30BaHHMS  €CTECTBEHHOHAYYHBIX,  OCOOCHHO  (PH3HMKO-
MaTeMaTUYeCKUX  3HaHUW Uil  OOBEKTHMBHOTO  aHajiW3a  YCTPOWCTBA
OKPYXAIOIEr0o MUpa Ha TPUMEPE JOCTHKEHUN COBPEMEHHON acTpou3ukw,
aCTPOHOMHUU ¥ KOCMOHABTHKHU.

B nporpammy BKJIIOYEHO COJIepKaHHUE, HampaBieHHOE Ha (GOPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAUMBIX MJi1 KadecTBeHHOro ocBoeHusi OITOIT
CIIO Ha 06a3e OCHOBHOIO OO0IIEro 0Opa3oBaHus C MOJYYEHUEM CpPEIHEro oOIIero
oOpa3oBaHHs, TPOrpaMMbl  TMOATOTOBKA  KBAJIH(HUIMPOBAHHBIX  pabOYMX,
ciyxamux (ITITKPC).



2. OBIIIASI XAPAKTEPUCTUKA YYEFHOU JUCIUILIVHBI
OY .10 kKACTPOHOMMUSA»

ACTpOHOMHSI — HayKa, U3ydarolasi CTPOEHUE U pPa3BUTUE KOCMUYECKUX TeEl,
X CUCTEM M Bced BceneHHon. MeToapl aCTpOHOMHUYECKUX HUCCIEAOBAHUN OYEHD
pazHooOpa3zHbl. OOHM M3 HHUX HOPUMEHSIOTCS MPU ONPENEICHUU IOJIOXKEHUS
KOCMHUYECKHX Tell Ha HeOecHOU cdepe, Apyrue — Mpu U3YYCHUH UX ABMKCHUSA,
TPETbU — MPU HCCIACAOBAHUHU XAPAKTEPUCTHK KOCMHUYECKHX TEN Pa3Iu4HbIMU
METOJJaMU M, COOTBETCTBEHHO, C MOMOUIbIO Pa3JIMYHBIX MHCTPYMEHTOB BEAYTCS
HaOmogeHuss CoslHIA, TyMaHHOCTEH, IUIAHET, METEOpOB, MCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIN.

B npodeccroHanbHbIX 00pa30BaTENbHBIX OpPraHU3aLUAX, PEATU3YIOLIUX
o0pa3oBaTeNpHYy0 MpPOTrpaMMy CpeIHEro ooOmero obpa3oBaHMs B Ipejenax
ocBoenust OIIOII CIIO nHa 6a3e OCHOBHOro oOmiero ooOpa3oBaHus, ydeOHas
mucuuminHa OY /(.10 «ActpoHomusi» u3ywyaerca Ha 0azoBoMm ypoBHe DPI'OC
cpeaHero oOmiero oOpa3oBaHHUs, OCHOBBIBAETCS Ha 3HAHUSIX OOydYaronIuXcs,
NOJIYYEHHBIX NPU H3YYEHUU ACTPOHOMHUH, XUMHH, Treorpapuu, MaTeMaTUKHA B
OCHOBHOM HIKOJIE.

BaxkHy!0 poJib B OCBOEHUHM COJEpkKaHUS MPOrPAMMbI UTPAIOT COOCTBEHHBIE
HaOmoaeHuss oOyyvaromuxcs. Crnenuduka IIaHUPOBAHHUS W OPraHHU3ALUU ATHUX
HaOMIOICHUI ompenenseTcss AByMs o00cTodTeNnbcTBaMu. Bo-nepBbiX, OHM (32
UCKJIIOYeHreM HaOmoaeHuit CoiHna) JOJKHBI MPOBOJUTHCS B BEUYEpHEE WU
HOYHOE BpeMms. Bo-BTOpBIX, 00BEKTHI, IPUPOJIa KOTOPHIX M3ydaeTcs Ha TOM HIIU
MHOM 3aHSITUU, MOTYT OBITH B 3TO BpeMs HENOCTYIHBI Ajisi HaOmoaeHui. [lpu
IUTAHUPOBAHUU HAOMIOIEHUH 3TUX O0BEKTOB, B OCOOCHHOCTH IIJIAHET, HEOOXOIUMO
YYHUTBIBATh YCJIOBUS HMX BUAUMOCTH. IIpM HEBO3MOKHOCTH HPOBEICHUSA
COOCTBEHHBIX HAOJIOJICHUN 3a HEOECHBIMM TelNaMHU HMX MOXHO 3aMEHHUTh Ha
MPaKTUYECKUE 3aJaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HWH(DOpPMaAMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTHUWA, B YAaCTHOCTH KapTOrpauuecKkux CEepBUCOB
(Google Maps u np.).

[Ipu otbope conepxkanust yueOHoW nucuuruHbl OYJI.10 «AcTtpoHOMMS»
WCIIOJIb30BaH MEXAUCIHUIUIMHAPHBIA TOAXOJA, B COOTBETCTBHM C KOTOPBIM
oOydaroniyecss JAODKHBl YCBOUTh 3HAaHUA W YMEHUS, HEOOXOAMMbIEC IS
bopMHpOBaHUS €IUHOM LEJIOCTHOM €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpA,
ornpenenstomel GopMUpoBaHUE HAYYHOIO MHPOBO33PEHMsI, BOCTPEOOBAaHHBIE B
KU3HU U B MPAKTUYECKON AesTenbHOCTU. B nenom yuyeOnas aucuurmummaa OY .10
«ACTpOHOMHUS», B COIAEPKAHMHM KOTOPOM BEAYLIIMM KOMIIOHEHTOM SIBJISFOTCS
Hay4YHbIC 3HAHUS W Hay4YHble METOAbl TO3HAHUS, HE TOJIBKO IO3BOJISET
copMuUpOBaTh y 00yUYaIOIIMXCS LEJIOCTHYIO KapTUHY MHUpPA, HO U MPOOYXKAaeT y
HUX SMOLMOHAIBHO-IEHHOCTHOE OTHOLIEHHWE K H3y4aeMOMYy Marepualy,
TOTOBHOCTh K BBIOOpY JEHCTBUN OIpPEACICHHON HaNpaBIEHHOCTH, YMEHUE
UCIOJIb30BaTh METOOJOTUIO HAYYHOI'O MO3HAHUS U1l M3YUYEHUS OKPYKaroUIero
MUpa.

dopMupoBaHuE KOMIETEHIIMU (UHAHCOBOM IPaMOTHOCTH.

N3yuenne  oOmeoOpazoBaTenpbHOM — yueOHOM — aucturmiuabel  OVY]I[.10
«ACTPOHOMUS 3aBepuiaeTcs HOJIBEICHUEM UTOIOB B dopme
Tu(depeHIIMPOBAHHOIO 3a4€Ta B paMKaxX MPOMEKYTOYHOW aTTeCTaluu CTYJEHTOB



nporecce ocBoenus OIIOIT CIIO ¢ momyuenueM cpemaHero odiero oopa3zoBaHuUs
(TIIIKPC).

3. MECTO YYEFHOM JJUCITUIIJIMHBI B YYEBHOM IIVIAHE
Hucunmmaa OV][.10 «AcTpoHOMUS» BXOJIUT B COCTAaB MPEAMETHOW 00JiacTH
«EctectBennsie Haykn» DPI'OC cpennero obmiero oOpa3oBaHHsS M U3ydaeTcs B
obmeoOpazoBarensHoM Iukie yaeonoro miana OITOIT CITO na 6a3ze 0CHOBHOTO
o01iero o0pazoBaHus C MOIyYeHHEM cpeaHero odmero oopazosanus (ITIIKPC).

B yuebnpix mmanax [IIIKPC wmecto yueOHoi mucuumumasl OY /.10
«ACTpOHOMHUS» B COCTaBE OOIIMX 00111€00pa30BaTEeNbHBIX YUCOHBIX NUCIMILINH 110
BBIOODPY, (opMHpyeMbIX H3 00s3aTeNbHBIX MNpeaMeTHhIX obaacteir DI'OC
cpeaHero oo6miero ob6pasoBanus, mnpodeccun: 43.01.09 «lloBap, koHAUTEPY»
€CTECTBEHHOHAYYHOTO Mpoduist mpodhecCuoHaAIbHOIO0 00pa30BaHUsl.

4.PE3YJBTATHI OCBOEHUA YUYEBHOW TUCIUTLIMHBI
OcBoenne coaepxkanust ydeOHor aucuumiuabel  OVY][.10  «AcTpoHOMUS»
obecrieunBaeT JOCTUKEHUE CTYJECHTAMHU CIICIYIONIUX Pe3yJbTATOB:
JIUYHOCIHbBIX
—  c(OpMHUPOBAHHOCTL  HAYYHOTO  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS ACTPOHOMUYECKON HAYKU;

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

— YMEHHUE aHAJIU3UPOBATH MOCJEACTBUSI OCBOCHUSI KOCMHUYECKOTO MPOCTPAHCTBA
JUISL KU3HU U IESITEIbHOCTU YEJIOBEKA;

Memanpeomen X

— YMEHHUE MUCIOJb30BATh IMPU BBIIOJHEHUM MPAKTUYECKUX 33JaHUN IO
aCTPOHOMHM TaKHW€ MBICIUTEIbHBIE ONEpaluy, Kak TIOCTaHOBKAa 3aJayu,
dbopMyIMpOBaHUE THUIIOTE3, aHAIM3 MW CHHTE3, CpaBHEHHE, O000OIICHUE,
CUCTEMATHU3alIlMs, BbIABICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€W, MOUCK aHAJIOTOB,
dbopMylIMpOBaHUE BBIBOJOB JJISI U3YUYEHUS PA3JIMUHBIX CTOPOH aCTPOHOMHYECKUX
SIBJICHUM, TPOILIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOJIWMOCTb CTAJIKUBATHCS B
npodeccuoHanbHoM cdepe;

— BJIQJICHUE HABBIKAMU MO3HABATEIBHON JEATEIbHOCTH, HAaBBIKAMU pa3peIIeHUs
npoOJjieM, BO3HUKAIONIUX TMPU BBINOJHEHUU TMPAKTUYECKUX 3a[aHUMl MO
aCTPOHOMMUU;

— YMEHHE UCIO0JIb30BaTh PAa3IMYHbIC HICTOUHHUKH 110 ACTPOHOMUHU JJIsI OJTyYCHUS
JIOCTOBEPHOI HayYHOUN MH(POPMAIIUK, YMEHUE OLICHUTh €€ JOCTOBEPHOCTH;

— BJIQJICHUE A3bIKOBBIMHM CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO W TOYHO M3JIaraTh
CBOIO TOYKY 3pEHHUsI MO pa3JIMYHBIM BOIpPOCAaM ACTPOHOMHUH, HCIIOIb30BATh
S3BIKOBBIE CPEJICTBA, aJ€KBaTHBIC OOCYXKTaeMoW TpoOIeMe acTPOHOMHUYECKOTO
XapakTepa, BKJIIOYAas COCTaBJIICHHME TEKCTa W TMPE3EHTAlUH MaTepuagoB ¢
UCITOJIb30BAaHUEM WH(OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;
npeoMemHulX:

— c(hOpMUPOBAHHOCTh TIpeACTaBlieHU o cTpoeHun COJHEYHOM CHCTEMBI,
ABOJIIONIMM 3Be37] U BceneHHo#, MNpoCTpaHCTBEHHO-BPEMEHHBIX MacIiTabax
Bcenennoi;

— MOHUMAaHUE CYITHOCTH HAOII0JaeMbIX BO BCeJIeHHOM SIBJICHUI;

— BJIQJICHUE OCHOBOIIOJIATAIOIIMMU aCTPOHOMUYECKUMH MOHATUSIMH, TEOPUSIMH,
3aKOHaMH ¥ 3aKOHOMEPHOCTSAMHU, YBEPEHHOE MOJIb30BaHUE ACTPOHOMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;



— c(hopMUPOBAHHOCTD MPEACTABICHUIN O 3HAUCHUN ACTPOHOMHUU B MTPAKTHUECKON
NESATEeTLHOCTH YEJIOBEKa U TAIbHEUIIIEM HAyYHO-TEXHHYECKOM Pa3BUTHH;
— OCO3HaHHWE POJIM OTEYECTBEHHOM HAYKHM B OCBOCHHUM U UCIIOJIb30BAHUU
KOCMHUYECKOTO TMPOCTPAHCTBA W PA3BUTHH MEKIyHAPOAHOTO COTPYIHUYECTBA B
3TOI 00JACTH.

CTyneHT, OCBOUBIIMI 00pa30oBaTENIbHYIO MpOTrpaMMy, JOJDKEH 00J1a1aTh
CJICTYIONTUMHU OOIIIMMHU KOMITETCHITHSIMHU:
OK 01. Beibupats crnocoObl pemieHus 3aaad mpo(ecCHOHANBbHON esITeIbHOCTH,

IPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM.
OK 02. OcymecTBiarh MOUCK, aHAIM3 W HUHTEpHpeTanuio uHpopmaiumy,
HEOOXOUMOM I BBIIOJHEHUS 3a7a4 IPOo(eCCUOHATIBHON JESTEbHOCTH.

OK 03. IlmanupoBaThb M pealM30BbIBaTH COOCTBEHHOE MpPO(EecCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. Pabotath B KOJUIEKTUBE M KOoMaHje, d3(Pp(HEKTUBHO B3aUMOJECHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 05. OcymecTBisiTh YCTHYHO W IHCBMEHHYIO KOMMYHHUKAllMIO Ha
rOCYJIapCTBEHHOM $I3bIKE C YYETOM OCOOEHHOCTEH COLMAIbHOIO U KYJIBTYPHOIO
KOHTEKCTA.

OK 06. IIposiBnsATE rpa)xAaHCKO-IIATPUOTUYECKYIO MO3ULMIO, AEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJACHUME HAa OCHOBE TPAJUUMOHHBIX  OOIIEYETOBEYECKUX
LIEHHOCTEM.

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPY’KAIOIIEH CPENbl, pECypCcOoCOepeKEHHUIO,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIHSX.

OK 08. Hcmonws3zoBath cpenctBa (U3MUECKOW KyIbTYPHI JJISI COXpPAaHEHUS H
YKpEIUIEHUs! 3/I0pOBbs B Ipolecce MNpo(ecCHOHANBHON JAESITeNbHOCTH U
nojAJIep>KaHusl HEOOXOIMMOTO YPOBHA (PU3NYECKON MOATOTOBIEHHOCTH.

OK 09. Hcnonws3oBarb WH(OPMAIMOHHBIE TEXHOJOTMH B NpOodecCHOHATBHOM
NEeSATETbHOCTH.

OK 10. ITonp3oBatbest mpoeccHOHATbHOM TOKYMEHTalMed Ha ToCyAapCTBEHHOM
Y UHOCTPAHHOM SI3BbIKE.

OK 11. HUcnonws3zoBarth 3HaHUS 1O (PUHAHCOBOW TPAMOTHOCTH, IUIAHUPOBATh
MPEANPUHUMATEITECKYIO NeATEeTbHOCTh B TpodeccronansHOl  chepe B
dbeneparbHBIX TOCYAApCTBEHHBIX 00pa30BATEIBHBIX CTaHJapTaX CPEIHEro
npodeccuonansaoro obpaszosanus (nainee — ®I'OC CIIO).

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUIIJINHBI
5.1. Conep:kanue yueOHOM TUCHMILIMHBI
|. BBeaeHue B aCTPOHOMUIO
lenb u3ydeHuss AaHHOW TEeMbl — TMO3HAKOMHUTBH YYaIIUXCS C OCHOBHBIMU
ACTPOHOMHYECKUMH OOBEKTaMH, 3amlojHAIONMMUA BceleHHylo: IJIaHeTamu,
ConHuem, 3BE3MaMM, 3BE3IHBIMU CKOIUJICHUSMH, TajJaKTUKaMH, CKOILUICHHUSIMU
TATAKTUK; (QU3UIECKUMHU MPOIECCaMU, MPOTEKAIOIMMMHA B HUX M B OKpPYXKaIOIEM
UX TPOCTPAHCTBE. Y4YalIuMecs 3HAKOMSATCA C XapaKTepHbIMH MacliTabaMu,

7



XapaKTEPHUIYIOIIMMHU CBOMCTBA ITHX HEOECHBIX Tell. Takke MPUBOISTCS CBEICHUS
O COBPEMEHHBIX ONTHYECKUX, MHPPAKPACHBIX, PATUO-, PEHTTCHOBCKUX TEJIECKOIax
u oOcepBaTopusx. Takum o0Opa3oM, ydammecs 3HAKOMSTCS C TEMU HEOCSCHBIMU
TeJaMu U 00BEKTaMH, KOTOPhIC OHU B JalbHEHIIeM OyayT MOAPOOHO M3ydaTh Ha
YPOKax aCTPOHOMMUHU.
Il.  Actpomerpus

Ilenpro m3ydeHUs: MaHHOW TeMbl — (OPMHUPOBAHHME y YYAIIUXCS O BUIE
3BE3MHOr0 Heba, pa3OMEHMM €ero Ha CO3BE3/Ms, HHTEPECHBIX OOBEKTax B
CO3BE3IUAX U MHUMOJOTUM CO3BE3/MH, pa3BUTUM AaCTPOHOMHUU B aHTUYHBIC
BpEMEHA. 3ajaya ydalluxcs MOpOCIeAUTh, KaK IepexoJ] OT OpPHUEHTAIMU IO
CO3BE3/IMSAM K  MCIOJIb30BAaHMIO  HEOCCHBIX  KOOPJMWHAT  TO3BOJUI B
KOJIMYECTBEHHOM OTHOIIEHWM H3y4daTh BUJMUMBIC JIBWXKEHHS Tell. Takxke ILEenblo
ABJISICTCSL MU3yYEHHE BUAMMOro JBMKeHUs1 ComHila, JIyHbl U TJIaHET U Ha OCHOBE
3TOr0 — TIOJYYECHUE MNPEACTABICHUS O TOM, KaK ACTPOHOMBI HAYYWIIHUCh
MpeACKa3bIBaTh 3aTMEHUSI; MOJYYEHUsI MPEACTaBICHUS 00 OJHON M3 OCHOBHBIX
3a7a4 aCTPOHOMMU C APEBHEUIIMX BPEMEH — H3MEPECHUU BPEMEHHU U BEIICHUU
KaJeHIapsl.

I1l. Hebecnass MexaHuKa

[{enp n3yyeHust TeMbl — Pa3BUTEE NMPEICTABICHUN O CTpOeHUN CONHEYHOU
CHUCTEMBI: TEOLEHTPUYECKAS] M TEIHOLCHTPUUECKAE CHCTEMbI MHpPA; 3aKOHBI
Kennepa o jaBwkeHHM IUTaHEeT W MX 0000meHue HBIOTOHOM; KOCMHYECKHE
CKOPOCTH U MEXKIIJIAHETHBIC TIEPEIIETHI.

IV. Crpoenue CosiHeUHOM CHCTEMBI

[lenp M3ydeHUsI TEMbI - TOJIYUYUTh MpEACTaBiIeHUuEe 0 cTpoeHurn COIHEUHOU
CHUCTEMBI, U3YYHTh (PU3HYECKYIO TIpUPoay 3eMiid U JIyHBI, SBICHUS NPHIMBOB H
MPEIEeCCUy; MOHATh (PU3NUECKIE OCOOCHHOCTH CTPOCHMUS TIJIAaHET 3€MHOM TPYTIIIbI,
MJIAHET-TUTAaHTOB U TUIAHET-KAPJIUKOB; y3HATh 00 OCOOCHHOCTSX MPHUPOJABI U
JIBMDKCHUST aCTEPOUJIOB, TTOJIYYUTh OOIKME MPEACTaBICHUSI O KOMETax, METeopax U
METEOPUTAX; Y3HAThb O Pa3BUTUM B3MVISA0B Ha MpoucxoxacHue CoNHEeYHOU
CHUCTEMBI U O COBPEMEHHBIX MIPEACTABIEHUSIX O €€ MPOUCXOKICHUMU.

V. Actpodu3suka u 3BE31HAS AaCTPOHOMMUS

[lens wu3ydeHUsT TeMbl — TMOJYYUTh MPEACTABICHUE O PA3HBIX THUIIAX
ONTHUYECKUX TEJIECKOIOB, paIUOTEIECKONAX U METOIaX HAOIIOICHUM C
UX TIOMOIIBI0; O METOoJaX M pe3yibrarax HabmoaeHui CoJiHIA, €r0 OCHOBHBIX
XapaKTEePUCTUKAX; O MPOSBJICHUSIX COJTHEYHOW AKTUBHOCTH M CBSI3aHHBIX C HEH
npoiieccax Ha 3emyie u B Ouocdepe; 0 ToM, Kak aCTPOHOMBI Y3HAJIM O BHYTPEHHEM
ctpoeann CoiHIIa U KaK HAOIIOJSHUS COJHEYHBIX HEHTPUHO MOJITBEPIMUINA HAIIH
IpeacTaBiIeHus 0 Tipolieccax BHyTpu COJHIIA; TOJIYYUTh MPECTABICHUE: 00
OCHOBHBIX XapaKTEepUCTUKaX 3BE3/I, UX
B3aMMOCBSI3M, BHYTPEHHEM CTPOSHUM 3BE3J PA3JIMUHBIX TUIIOB, MOHATH MPUPOTY
OeJBbIX KapJIUKOB, HEUTPOHHBIX 3BE3]T U YEPHBIX JBIP, Y3HATH KaK JBOWHBIE 3BE3/IbI
MOMOTAIOT OMPECIUTh MACChl 3BE3]1, & MYJIbCUPYIOIINE 3BE3/IbI — PACCTOSAHUS BO
BceenieHHOM; MOMYy4YUTh MPEACTABIEHUE O HOBBIX M CBEPXHOBBIX 3BE3AX, Y3HATh,
KaK )KUBYT U YMHUPAIOT 3BE3/bI.

VI. Muaeunsii IlIyTs - Hama INanakTuka

[lesnb n3ydyeHne TeMbl — MOJYUYUTh MPEICTaBICHUE O Hamleh [ amakTruke —

Mneanom Ilytu, 06 00BbeKTax, €€ COCTaBIAIONINX, O PACTIPEACIICHUN Ta3a U TbLUIN
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B HEW, PaCCESTHHBIX W IAPOBBIX CKOIICHUSX, O €€ CIUPAIBHOU CTPYKType; 00
UCCIeNOBaHNM €€ IIEHTPaJbHBIX O00JacTeil, CKPBITBIX OT HAC CHJIBHBIM
MOTJIONIEHWEM Ta30M M TbUIbIO, a TAaKXXE O CBEPXMACCUBHOW UEpPHOM JbIpE,
PAcCIIOJIOKEHHOW B cCaMOM LieHTpe [ amakTukuy.
VIl. Tanakrukm

[lenp u3yyeHHs] TeMbl — TMOJYYUTh MPEACTABICHHUE O PA3JIMYHBIX THUIMAX
TTaKTUK, 00 OMpENeICHUN PACCTOSHUN J0 HUX IO HAOIIOICHUSM KpPAacCHOTO
CMENICHUS] TUHUN B UX CIEKTpax, U O 3aKoHe Xa005a; 0 BpalllEHUU TaJaKTUK U
CKPHITOM TEMHOM MacChl B HHUX; MOJYYUTh NPEACTaBICHUE OO0 aKTUBHBIX
rajlakTUKax M KBazapax M o (U3MYECKHX IpolieccaxX, MPOTEKAIOIIMX B HUX, O
pacrpeeNeHnd TalakTUK M WX CKOIUIEHMHA BO BceleHHOW, O ropsyeM
MEKTaJaKTHYECKOM Ta3e, 3alOJHSIOMINM CKOIUJIEHUS FaJaKTHK.

VIIl. Crpoenue u 3Boaonus Becenennoi

[lenp wW3ydeHHS TEMbl — TOJYYUTh MPEACTaBICHUE 00 YHUKAJILHOM
00beKkTe — BceneHHOM B 11€J10M, y3HaTh KaK PeIlaeTcsi BOIPOC O KOHEYHOCTH WUJIU
0eckoHeuHocT BceeneHnHol, o mapanokcax, CBI3aHHBIX C 3TUM, O TEOPETUUYECKHUX
MOJIOKEHUSIX OO0IIeH TEOPUU OTHOCHUTEIBHOCTH, JIEKAIIUX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKUX Mojienell BeeneHHoil; y3HaTh Kakue HaOMIOACHUS NPHUBEIH K
CO3JaHHIO paclIMpsIoOlencs Moaenu BceleHHoW, O paguyce U BO3pacTe
Bcenennoii, 0 BBICOKOM TeMIlepaType BEIIECTBa B HaYaJIbHBIC MEPUOABI KU3HU
BceneHnHolt 1 0 nmpupojie peTuKTOBOrO U3IyUYEHUs, O COBPEMEHHBIX HAOJII0ICHUSIX
YCKOPEHHOT0 pacuipeHusi BeceneHHOM.

IX. CoBpeMeHHbIe TP00JIEMBbI ACTPOHOMHUM

[lenp m3y4yeHUs AAHHOM TEeMbl — IIOKa3aTh COBPEMEHHBIC HANpPaBJICHUS
n3ydyeHus BceneHHOM, paccka3aTb O BO3MOKHOCTH ONPEAEIIEHUs] PACCTOSIHUNA 10
TaJlaKTUK C TIOMOIIbIO HAOJIOMEHU CBEPXHOBBIX 3BE37 U 00 OTKPHITUU
YCKOPEHHOT'0 pacmupeHusi BcenmeHHOW, O pojii TEMHOW DJHEPrUM W CHUJIbI
BCEMUPHOTO OTTAJIKUBAHMS; yUalllhecs MOaydaT MpeCTaBlIeHHe 00 dK30IUIaHEeTaxX
M TIOMCKE DK30IUIAaHET, OJarompusiTHBIX JUIS >KU3HH, O BO3MOXHOM YHCIIE
BBICOKOPA3BUTHIX [TUBUJIM3AIMI B HaIlIeH ["alakTuke, 0 METO1ax MOUCKAX JKU3HU U
BHE3E€MHBIX [TUBWJIM3AIMI U TPOOIEeMax CBSI3U C HUMHU.

5.2. Tembl pedpepaToB (10KJIAT0B), HHAUBHAYAJIBHBIX MPOEKTOB

AHTHYHBIE NTpe/icTaBieHUs GrI0co(hOB O CTPOCHUN MHUPA.
AcTposiorus
AcCTpoHOMUS — ApPEBHENIIASA U3 HAYK.
Bospact (3emnu, Comnniia, ComHedHOM cucTtemsl, ['anakTuku, MeTaraiakTHKH)
Bcenennas
I"anakTuka (TaJIaKTUKH )
['envonieHTpruecKas cucTeMa Mupa
['eonieHTpUYECKasi cCUCTEMa MUpa
3anmycK UCKYCCTBEHHBIX HEOECHBIX Tel
3aTMeHue (JIyHHO€, COJIHEYHOE, B CHCTeMaX JBOMHBIX 3BE31)
Nnen MHOXKECTBEHHOCTH MUPOB B padoTax k. bpyHo.
Nneu cymiecTBOBaHUS BHE3EMHOTO pazyMa B padoTax ¢puiiocopoB-KOCMHUCTOB.
Hcropus kanenaaps.
Hctopust OTKPBITUS U U3YyYEHHS YEPHBIX IBIP.
Hcropus otkpertus [lnyrona u Henryna.



Hctopus noucka paliOCUTHAJIOB PA3yMHbBIX [IUBUJIM3ALIHM.

HcTopust mpoucxox1eHus: Ha3BaHU# sSipualiimx o0BbEKTOB HeOa.

Hctopust paanonociianuil 3eMIISIH IPYTUM [TUBUIIA3ALUSIM.

KoHCTpyKTHUBHBIE 0COOEHHOCTH COBETCKUX U AMEPUKAHCKUX KOCMHYECKUX
anIaparos.

Kopabiib kocMudeckuit

KocmonaBTHKa (KOCMOHABT)

MarunutHas 0yps

Meteop, Mereoput ,MereopHoe Ten0, MeTeopHbIn 10K b, METEOPHBIN TOTOK
Metoapl NoUCKa 3K30IIJIaHET.

MeTo1bl TEOPETUYECKOM OLIEHKH BO3MOKHOCTA OOHAPYKEHUSI BHE3EMHBIX
IMBWIN3ALNN HA COBPEMEHHOM 3Tarle€ pa3BUTHSI 3€MJISH.

Mueunsii [Tyt

OO0 uctopry BOBHUKHOBEHUSI HA3BaHUI CO3BE3AUN U 3BE3/I.

[TapHuKOBBIN 3P (HEKT: MoJb3a UK Bpex?

[Tonerst AMC k manetaM COTHEYHOW CHCTEMBL.

[TonsapHbie CUSHUS.

[IpaBna u BeIMBICEII: O€TIbIE U CEPHIC JIBIPHI.

[Ipeneccus 3eMHOM OCH ¥ N3MEHEHUE KOOPAWHAT CBETUJI C TCYEHNEM BPEMEHH.
[Tpobnema «ConHile — 3eMIis»

[IpoGnema BHE3eMHOTO pa3yMa B HAy4HO-(paHTaCTHUECKOM JTUTEpATypeE.
[TpoexThl epeceneHus Ha Ipyrue IIaHeThl: (paHTa3ust Wik OCyIIeCTBUMAs
pEaNbHOCTb.

[TpoexTh 10 100BIYE TTOJIE3HBIX UCKOMaeMbIX Ha JIyHe.

Cawmas TspKenas U sipkas 3Be31a Bo BcelleHHOM.

Cambie BBICOKHE TOPHI TUIAHET 36MHOM TPYTIIIBI.

CucTteMbl KOOpJIMHAT B aCTPOHOMUU U TPAHUIIBI KX TPUMEHUMOCTH.
CoBpeMmeHHbIE UccaenoBanus IUIaHeT 3eMHoM rpynnsl AMC.

CoBpeMEHHBIE METOIbI TEOAE3NYECKUX U3MEPEHHUI.

CoBpeMeHHbIe 00CepBaTOPHUHU.

Co3Be3znue  (He3axonsuiee, BOCXOIAIIEE M 3aXOfsllee, HEBOCXOJAIIEE,
30/IMaKaJIbHOE)

Conneynas cucrema

Touku Jlarpanxa.

XpaHeHHEe U niepeaadya TOUHOTO BPEMEHHU.

Uepnast npipa (Kak mpeacKa3biBaeMbIil TEOpUEH THIIOTETUUECKH 00BEKT, KOTOPBIN
MOKET 00pa3oBaThCsi HA OMPENCICHHBIX CTAAUSIX JBOJIIOIMHU 3BE3J, 3BE3THBIX
CKOILUICHHM, raJlakKTHK)

Opomtonus (3emiu u rianet, CoylHIIA U 3BE3/1, METarajakTUK U MeTrarajiakTHKH )
OK30IIAHETHI.
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5.3. CTpykrypa y4eOHOil I CHUIINHBI
5.3.1. O6beM y4eOHO# JMCUMILVIMHBI M BUABI Y4e0HOil padoThI

Bun yuyeOHo# padoThI O0bem yacoB
O0s13aTe/IbHASI Ay TUTOPHAN YU4eOHAsH HArpy3Ka (Bcero) 36
B TOM YHCJIE:
nabopaTtopHbie pabOTHI 11
MPaKTUYECKUE pabOThI 3

KOHTPOJIbHBIE pabOTHI -

KypcoBasi paboTa (ImpoeKT) (eciu mperycMOTPEHO) -

CamocrosiTesibHast padoTa cTy/ieHTa (BCero) -

ATTecTalud M0 JUCHUTIIHHE Jugppepenyuposan
Hbll 3auem
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6. TEMATHYECKUM IIJIAH YYEBHOM JUCIUITIJINAHBI

OYJ. 10. kKACTPOHOMUSA» 110 ITPOPECCHUMH:

43.01.09 «IloBap. kKOHAUTEP»

Oo0bem CamocrosiTesibHAsA KosmyecTBO ayIUTOPHBIX 4YaCOB
- oOpa3oBaTe/ibHOIl | paGoTa cTyJdeHTa
anMMeHOBaHMe Pa3/1e/ioB U HATPY3KH
Tem (1ac) Bcero Teoperu- | IlpakTnuyeckue
YyecKue (cemuHapckue) Kypcosoe
3aHATHA H NMPOEKTUPOBaHME
J1abopaTopHbIE
3aHATHA

I'naBa 1. Beenenue B

1 1 1 - -
aCTPOHOMHIO
I'maBa 2. Actpomerpus 5 5 1 4 -
I'maBa 3. Hebecnas mexaHuka

3 3 1 2 -
I'naBa 4. CtpoeHnue 7 7 4 3 -
ConHeyHOW CUCTEMBI
I'naBa 5. Actpodusuka u 8 8 4 4 -
3BE3HAsL ACTPOHOMUS
I'maBa 6. Mneunslit 3 3 3 - -
I1yTh - Hama ["astakTuka
I'maBa 7. I'anaktuku 3 3 2 1 -
I'naBa 8. Ctpoenue u 2 2 2 - -
sBomonns BeeneHHoM
I'maBa 9. CoBpemeHHbIE 4 4 4 - -
poOJIEMbl ACTPOHOMUH
Bcero nmo nucuuninHe 36 36 22 14 -
ATTecTanus JAunddepenuupoBanHblii 3aueT
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEEHON

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/0B /IeATEJIbHOCTH
CTY/1€HTOB (HA YPOBHE Y4eOHBbIX JIeiicTBHil)

I'maBa 1. BBenenue B
ACTPOHOMMUIO

Crpoenne u wmacmtaObl BceneHHOM, U COBpeMEHHbIE
HaOmoxaenus. Kakue Ttena 3anonusioT Bceenennyro.
KakoBbl ux XapakTepHbI€ pa3MEPbl U PACCTOSIHUS MEXKITY
Humu. Kakve usnyeckne yciaoBusi BCTpEUYalOTCS B HUX.
Bcenennas pacmmpsiercsa. I'me m kak paboTaroT cambie
KpyIIHbIE ONTHYEeCKHE Telieckomnbl. Kak acTpoHOMBI
HCCIIENYIOT ramMma-u3nydueHue Beenennon. Uto yBuaenu
IPABUTALIMOHHO-BOJHOBBIEC U HEUTPUHHBIC TEJIECKOTIBI.

I'nasa 2.
AcTpomeTrpus

3Bé31HOE HEOO M BUAMMOE JBMYKEHUE HEOCCHBIX CBETHII.
Kakne 3BE3nmp1 BXOasaT B co3Be3aus Opuona u JleGens.
ConHue aBuxerca no >kiuntuke. [L1aneTsl coBepmarot
netieoOpasHoe ABmxkeHue. HeGecubie koopauHatel. YTo
Takoe HeOecHbI 2KBaToOp W HeOecHbI MmepuauaH. Kak
CTPOSIT IKBATOPHAIBHYIO CUCTEMY HEOECHBIX KOOPJAMHAT.
Kak cTposiT TOpPU3OHTaIbHYI0 CHUCTEMY HEOECHBIX
koopauHaT. Buaumoe naBuxkenue taHeT u CoJHIIA.
[letneoOpa3zHoe ABMKEHUE ILJIAHET, MOMSATHOE M MPSIMOE
JIBIDKCHUE  TUIaHET. OKJIUNTHKA,  30JUaKaJIbHbIC
co3Be3aus. HepaBHomepHoe paBmxenue ConHIa 10
sxymnTuke. JBuxenue Jlynel n 3atMenus. ®aszel JlyHsl u
CUHOIUYECKUI MecsIIl, yCJIOBUS HACTYIJICHUS
COJIHEYHOI'0 U JYHHOTO 3aTMeHuu. [louemy mpoucxoast
coJIHeUHbIe 3aTMeHusA. Capoc U MpeACcKa3aHus 3aTMEHHUIA.
3BE3AHOE U COJIHEYHOE BPEMS, 3BE3HBIN U TPOIMUUECKUI
rofl. YCTPOWCTBO JYHHOTO M COJIHEYHOTO KaJICHIApS,
npoOiemMbl WX  corjacoBaHus — FOnmaHckuii U
IPUTOPUAHCKUN KaJICHIApH.

I'naBa 3. HeOecnasn
MEXaHHKA

I'enmmouentpudeckas cucrema mupa. [IpencraBienust o
ctpoeHur COJIHEUHOM CUCTEMBI B AaHTUYHBIC BPEMEHA U B
CpeIHEBEKOBbE. ['enmoneHTpuyeckass CcucremMa Mupa,
JIOKa3aTeabCTBO BpamieHuss 3emun  BOkpyr ConHia.
[Tapannakc 3BE31 U ONpPEHETICHUE PACCTOSHUA 10 HHUX,
napcek. 3akoHbl Kemnepa. Ortkpeitne HW.Kemmepom
3aKOHOB  JBWKEHHS  IuiaHeT. OTKphITUE  3aKOHA
BcemupHoro TaroreHus u = 000OMmMIEHHBIC  3aKOHBI
Kemnepa.  Ompenenenne  macc  HEOECHBIX  Tedl.
Kocmuueckne ckopoctu. Pacu€rel mepBoii M BTOpOU
KOCMUYECKOW CKOPOCTH M uX (uzudeckuii cMbici. [Tonér
FO.A.I'arapuna BoOkpyr 3emuid 1O KpPYroBOMl OpOHTE.
Mexrutanetaele  nepené€rsl.  [loHATME OnTUMaAIBbHOU
TPACKTOPHUH IOJIETA K IUIaHETE. Bpems moJi€ra K niaHeTe
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H OaTbl CTAPTOB.

I'naBa 4. Ctpoenne
CoJIHEeYHOH CHUCTEMBI

CoBpemenHble npenctaBieHuss 0 COJIHEUHOW CHUCTEME.
CocraB ConHeuHol cuctembl. [1aHeThl 36MHOW TPYHIIBI
U TUIAHETBI-TUTAHThl, UX MPUHLHUIUAIBHBIE Pa3TUYHS.
Oo6mako komer Oopra u Ilosc Koiinepa. Pa3smepst Ten
cosiHeuHOM cuctembl. [1nanera 3emss. @opma u pazmepsl
3emnu.  Baytpennee — ctpoenwe  3emun.  Pouib
napHukoBoro d¢ddexkra B (opMHupoBaHHM KIMMAaTa
3emiu. Jlyna u e€ BnustHue Ha 3emutto. JIyHHBIH penbed u
ero mnpupoaa. [lpunanBHOE B3aWMOAECHCTBHE MEXKAY
Jlynoii wm 3emuné€il. Ypanenue JlyHel or 3emnn U
3aMmeyieHue BpameHus 3emi. [Ipeneccus 3eMHOM ocu U
IIpeBapeHNe PaBHOJACHCTBUN. [[lTaHeThI 36MHOM IPYIIIIBIL.
HUccnenoBanus Mepkypusi, Beneper u Mapca, wux
cxoxectb ¢ 3emnéil. Kak mapHukoBblli 3¢pdexT rpeer
MNOBEPXHOCTh 3€MJIM U NeperpeBaet atMochepy Benepsi.
Ectb 5 xu3Hp Ha Mapce. DBomtonus OpOUT CIyTHUKOB
Mapca @oboca wu J[leitmoca. IlnaHeThI-TUTraHTHI.
Ousunueckue cpoiictBa Omurtepa, Carypna, Ypana u
Hentyna. Bynkanuyeckas nesSTEITbHOCTh HAa CIYTHUKE
IOnurepa Ho. [Ipupona konen BOKPYT IJIaHET-TUTAHTOB.
[InaHeTsl-KapIMKKM W HUX CBoMcTBAa. Manele Tena
Conneunon  cucremsl. llpupoma u  ABMIKEHHE
actepousioB. Crnenuduka IBUKEHUS TPYMHI acCTEPOUJIOB
Tposinues u I'pexos. [Ipupona u nerxenue komer. [losic
Kotinepa u Ob6nako kometr Oopta. [Ipupona MmereopoB u
MeTeopuToB. Meteopsl U  mereoputhl. Ilpupona
Najaromux 3BE31, METEOPHbIE MOTOKM U UX PaJUaHTHI.
CBsi3p MEXAY METCOPHBIMU IIOTOKAMH M KOMETAMH.
IIpupona kaMEHHBIX U KeJEe3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPATEPOB.

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

Metonabl acTpopu3NUECKUX HCCIEIOBAaHUN. Y CTPOMCTBO
U XapaKTEepPUCTUKH  TEJIECKONOB  pedpakTopoB U
pediiekTopoB. YCTpOWCTBO paaUOTEIECKOINOB, PaJIUo0-
untepdepomerprl. CosHile. OCHOBHBIE XapaKTEPUCTUKU
Counnna. OnpeneneHrue Macchbl, TEMIEPATYPbl U XUMUYEC-
koro coctaBa Conana. CTpoeHHE COTHEYHON aTMOC(hEpHI.
ConHeuHass aKTUBHOCTh M €€ BIMSHUE Ha 3eMII0 H
ouochepy. Bayrpennee crpoenne Connima. Teoperudec-
KUl pacu€r temneparypsl B LeHtpe ConHua. SAnepHsiii
HUCTOYHUK JHEPTUM U TEPMOSIACPHBIE PEAKIUU CHUHTE3a
reJivsl U3 BOJOPO/Ia, IEPEHOC dHepruu u3 nentpa ColHia
HApPY)Ky, KOHBEKTUBHAasA 30HA. HEUTpUHHBIN TEJIECKON U
HaOmoAeHus: notoka HeUTpuHo OT ConHua. OCHOBHBIE
XapakTepucTuku  3BE3n.  OmnpeneneHne  OCHOBHBIX
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XapaKTEPUCTUK 3BE3/I: MAaCChbl, CBETUMOCTH, TEMIIEPATYPbI
U XUMHUYECKOro cocraBa. CriekrpaibHasi KilacCu(pUKalus
3B€31 W e€ (u3MUecKue OCHOBBL.  Jlumarpamma
«CIEKTpaJbHBIA KJIACC» — CBETUMOCTb 3BE3M, CBA3b
MEXIYy MacCcol M CBETUMOCTBIO 3BE3A. BHyTpeHHee
ctpoenue 3BE31. CTpoeHue 3Be3bl TJIABHOM MOCIIENO-
BatesbHOCTH. CTpoeHHE 3BE3]] KPacHbIX TUTAaHTOB U
CBEPXTUTaHTOB. belble KapiauKu, HEUTPOHHBIE 3BE3[IBI,
nynbcapbl u u€pHble AbIphl. CTpoeHue 3BE3N OenbIX
KapJIMKOB W Tpeaesl Ha HX Maccy — Ipenen
Yanpapacekapa. Ilynecappl W HEUTPOHHBIE  3BE3JBL.
[Ipupona 4€pHBIX Aplp W HX napamerpel. JIBOMHEIE,
KpaTHbIE U TepeMeHHbIe 3BE37bl. Habmonenrs 1BOWHBIX
M KpaTHbIX 3BE31. 3aTMEHHO-NIEPEMEHHBIE 3BE3JBI.
Onpenenenue macc JBOWHBIX 3BE3H. [lynbcupyromue
nepeMeHHbIe  3BE3/bI, KPUBbIE HM3MEHEHUs OJecka
nedensi. 3aBUCUMOCTb MEXIY CBETUMOCTBIO U MEPUOIOM
nynbcanmii 'y uedeun. llebeunsr — wmasiku BO
BceneHHOM, 1O KOTOPBIM OIPENEIISIIOT PACCTOSIHUS 10
JNANEKNX CKOIUIEHMM M TaJIakTUK. HOBbIE M CBEpXHOBBIE
3BE3/pl. XAPAKTEPUCTUKHU BCIIBIIIEK HOBBIX 3BE31. CBs3b
HOBBIX 3B€3J] C TECHbIMU JBOWHBIMHU CHCTEMAMHU,
colepKalluMKu  3Be3y Oenblii  kapiuk. Ileperexanue
BEILIECTBA M SIICPHBIA B3PBHIB HAa IMOBEPXHOCTU OEJI0ro
kapauka. Kak  B3pbhIBalOTCS  CBEPXHOBBIE  3BE3MBL.
XapakTEepUCTUKMA  BCHOBIIIEK  CBEPXHOBBIX  3BE3I.
['paBUTAlIMOHHBINA KOJUIanC OENOro Kapiauka ¢ MacCou
Yanapacekapa B COCTaBE€ TECHOM JIBOWMHOW 3BE3IbI —
BCIBIIIKA CBEPXHOBOM IEPBOTO THUIA. B3pbIB MacCUBHOU
3B€3/bl B KOHIIE CBOEH 3BOJIFOLIMM — B3PBIB CBEPXHOBOU
BTOporo Tuma. HaOmioneHne OCTaTKOB  B3PHIBOB
CBEPXHOBBIX 3BE3/l. DBOJIIOIUS 3BE3/: POKIACHUE, KU3Hb
U CMepTh 3BE3L. Pacuér mnpoAoJKUTENIBbHOCTH KU3HU
3BE3/l Pa3HOM MACChl Ha TJIABHOM MOCJEI0BATEIILHOCTH.
Ilepexo B KpacHbl€ TUTaHThl U CBEPXTMTAHTHI IOCIE
yucuepnanus Bogopoaa. CrokoiiHas 3BOJIIOLUSA MajoMac-
CHUBHBIX 3BE3J, U T'PABUTALIMOHHBIA KOJUIANIC U B3PBIB C
0o0pa30BaHUEM HEUTPOHHOW 3BE3/lbl WM YEPHOM HABIPHI
MacCUBHOM 3Be3Abl. OmpenesieHre BO3pacTa 3BE3IHBIX
CKOIUIEHMA W OTAENBHBIX 3BE3J M IMPOBEPKA TEOPHUHU
ABOJIKOLIUU 3BE3.

I'1aBa 6. Muie4HbIH
IIyTs - HamIa
TI'anakTuka

Mneynein Ilyte. ['a3 u neuis B Tanmaktuke. Kak
o0pa3yloTcst  OTpaxkaTelbHble TyMaHHOCTH. [louemy
cBeTATC AUQQy3Hble TymMaHHOCTH. Kak KOHUEHTpupy-
I0TCsSl Ta30BbIE M TBUIEBBIE TYMAaHHOCTH B l'ayakTuke.
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PaccessHuble M 11apoBbie 3BE3NHBIE CKOIUIeHUs. Haburo-
JlaéMbI€ CBOMCTBA PACCESHHBIX 3BE3JIHBIX CKOIUICHUH.
HaOmromaembie CBOMCTBA IIAPOBBIX 3BE3IHBIX CKOTIJICHUM.
Pacnipenenenre M XxapakTep JBMXKEHUSI CKOIUJICHHM B
l'amaktuke. Pacrnpenenenune 3BE31, CKOIUIEHWM, ra3a H
nbei B ['amaktuke. CBepxmaccuBHas 4€pHasl Ablpa B
nenTpe ["amaktuku u kocmuaeckue ayuu. MadpakpacHbie
HaONIOCHNUS JBIKEHUS 3BE3N B IeHTpe [amakTuku u
oOHapykeHHe B IIeHTpe [almakTUKU CBEPXMACCHUBHOMN
4epHOU JbIpel. Pacyér mapaMeTpoB CBEPXMAaCCUBHOU
yépHoil Abipbl. HabmoaeHuss KOCMUYECKUX Jydel U HX
CBSI3b CO B3PbIBAMH CBEPXHOBBIX 3BE3]I.

I'naa 7. 'anakTukn

Kak xmaccudunupoBaid TalakTUKH 10 ¢dopMe H
KaMepTOHHas ayarpamMmma Xab0ma. CaolicTBa
CIIUPAJIBHBIX,  DJUIMINTHYECKUX M HEMPaBUIBHBIX
ranakTuk. KpacHoe cmelieHne B CHEKTpax TAIaKTHK U
OTpeNIeNICHNEe PACCTOSIHUSA JI0 HHUX. 3akoH Xa00:a.
Bpamenue rajmaktuk W TEMHas MaTepus B HUX.
AKTUBHBIC TaJaKTUKU U KBazapbl. [Ipupojga akTUBHOCTH
TajakTUK, pPagUuOTATAKTUKH W  B3aUMOJICHCTBYIOIIUE
rajakTuku. HeoOblyHbIE CBOMCTBA KBAa3apoOB, UX CBA3b C
AIpaMHi TaJTaKTUK U aKTUBHOCTHIO YEPHBIX JbIP B HUX.
CkoruieHus TraJIaKTHK. HaGmronaemeie CBOMCTBA
CKOIUIEHMW  TaJaKTHUK, PEHTIEHOBCKOE  M3JIyYCHHE,
TeMmIeparypa M Macca MEXKTaJIaKTHYECKOro Tasa,
HEOOXOJIMMOCTh CYIIIECTBOBaHMS TEMHOW MaTEepUU B
CKOIUICHUSX TanakTuk. OlleHKa Macchl TEMHOW MaTepuu
B CKOIUICHUAX. Syencras CTPyKTypa pacrpeaesieHus
TaJJaKTUKHU CKOTIJICHUM TaJIAKTHK.

I'naBa 8. Ctpoenue u
aBoJonus Beeennou

KoneuHocth 1 0ecKkOHEYHOCTh BCeneHHoM — mapajoKChbl
KJIACCUYECKOM  KOCMOJIOTMH.  3aKOH  BCEMHUPHOTO
TATOTEHUS U MPEJICTABJICHUSI O KOHEYHOCTH U OECKOHEU-
HOCTH Beenennon. @OTOMETPUUECKUM MAPAJOKC U TIPO-
TUBOPEYUS MEXKAY KIACCUYECKUMU MPEICTABIC-HUSMH O
ctpoenun Bceenennoit u HaOmonenusimu. HeoOxomu-
MOCTb TIPUBJICUEHUS] OOIIEH TEOpUU OTHOCUTEIHLHOCTH
s moctpoeHus Mozenu BceenenHoil. CBs3p Mexay
r€OMETPUYECKUX CBOMCTB IPOCTPAHCTBA  BceneHHou ¢
pacnpeneseHueM W JIBW)XKEHHEM MaTepud B  HEW.
Pacummpsiromasicst Becenennasi. CBsizb cpeiHEN MIIOTHOCTH
MAaTEPUU C 3aKOHOM pacipeHus U TE€OMETPH-
yecKUMH cBolicTBaMu Bcenennon. EBkimpgoBa wu
HEEeBKJIMI0Ba TreoMmeTpus Bceenennoil. OmnpeneneHue
panuyca u Bo3pacta Bcemennon. Mogenbs «ropsiuen
BcenenHnoit» u penukroBoe wusnyudeHuss OOpaszoBaHue
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XAMHAYECKHUX DJIEMEHTOB BO Bcenennoii. OOunue renus
Bo BceneHHOM M HEOOXOIMMOCTH 00pa30BaHUsI €ro Ha
paHHMX 3Tanax sBojronuu Bcenennoi. HeoOxoaumocTh
HE TOJBKO BBICOKOM IIJIOTHOCTH BEIIeCTBA, HO U €ro
BBICOKOM TeMmepaTypbl Ha pPaHHHUX 3Tanax 3BOJIOIUHU
Bcenennoii. PenukToBO€ M3NydeHHE — HU3JIYUYEHHE,
KOTOpPOE€ OCTaJIOCh BO BceneHHoOM OT TopsAdYero u
CBEPXIUIOTHOTO COCTOSIHUS MaTE€pPUU Ha PaHHUX H3Tarax
JKU3HU Bcenennoi. Haomromaemele CBOMCTBaA
penukTOBOTO  M3nmydeHus.  [louyemy  HEoOXoauMo
MpUBJICUYCHUE OOIMEH TEOPUH OTHOCHUTEIHLHOCTH IS
MOCTPOEHUS MoJien BeenmeHHoi.

I'naBa 9.
CoBpeMeHHbIE
npooJIemMbl
ACTPOHOMMH

YckopeHHoe pacupenue BeeneHHoM u TEMHas SHEprus
HaGmronenust cBepxHOBBIX 3BE3n | Tuma B ganékux
rajJjakTUKax MW OTKPBITHUE YCKOPEHHOIO pPaCLIUPECHUS
Bcenennoi. OTtkpbiTHE CHJIbI BCEMUPHOT'O
OTTaJKuBaHUsA. TEMHas HHEpPrus yBEIMYUBAECT MacCy
Bcenennoit nmo mepe eé€ pacmmpenus. [Ipupona cuiibl
Bcemupnoro otrankuBanusi. OOHapyXeHUE TUIaHET
BO3JI€ APYTUX 3BE3I.

HaOmronenus 3a nBMO>KEHUEM 3BE37 U ONPEETICHUS Macc
HEBUJUMBIX CIYTHUKOB 3BE3]l, BO3MYIIAIOIIUX HX
NpSMOJIMHEMHOE JIB)KEHHE. MeToapl  OOHapy>KeHHUs
sk30ruiaHeT. OleHka YCIOBMM HAa  MNOBEPXHOCTSX
DK30ILIAHET. [Touck »HK30MmIaHET C KOM(POPTHHIMU
YCJIOBUSIMH JUIS )KM3HU HA HUX. [loucku )xu3Hu n pazyma
BO  BcenenHnoi. PazButne  mpexncraBieHMHM O
BO3HUKHOBEHUM W  CYLIECTBOBAaHMM  KU3HU  BO
Bcenennoit.  CoBpeMEHHBIE  OIIEHKM  KOJHWYECTBa
BBICOKOPA3BUTHIX HUBWIM3aUUK B ['amaktuke. [lombiTku
OOHapy’>KeHHMsI ¥ TIOCBUIKM CHUTHAJIOB BHE3EMHBIM
IUBUJIA3ALHASIM.
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8. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE IMPOT'PAMMBI YUEBHOM JJUCIATLIUHBI
OV .10 kKACTPOHOMMA»

OcBoenue mnporpammbl ydyeOHou aucturuimabl OY[.10 «AcTtpoHOMUS B
TEXHUKyMe UMeeTcsl yueOHbI KaOuHeT «®Pu3uku u ACTpOHOMHH», B KOTOPOM
HaXOAMUTCS KOMIIBIOTEp M oOecriedeH cBOOOJHBIM AocTyn B MHTEpHET BO Bpems
y4e0OHOT0 3aHITHs U B IEPUOJ BHEYUEOHOM 1eATEIbHOCTH 00YUYarOIINXCS.

[lomemenne kaOuHeTa  yaoBieTBOpsieT TpeboBaHusMm  CaHHUTapHO-
anuAeMuoIornyeckux npaBuin W HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THUIIOBBIM O00OpPYJOBaHMEM, YKAa3aHHBIM B HACTOAILIUX TPeOOBAHMSX, B
TOM 4YHUCIIE€ CHEIHATU3UPOBAHHON Y4eOHON MeOenbio M cpencTBaMu OOydeHUs,
JOCTATOYHBIMM  JJI  BBIIOJHEHUST TpPeOOBAaHMHM K YPOBHIO  IMOATOTOBKHU
oOyuvaromuxcsd. B kaOuHeTe NPUCYTCTBYET MYJIbTUMEIUNHHOE 000pYyI0BaHUE,
IOCPEACTBOM KOTOPOTO YYaCTHHUKHM 0Opa30BaTENbHOIO MpoIecca MPOCMATPUBAIOT
BU3YaJIbHYIO0 HH(pOpMaIUIO 10 (HU3MKe, Mpe3eHTaluy, BUieomarepuansl. B cocras
y4e0HO-METOIMYECKOT0 U MaTEpUaIbHO-TEXHUUYECKOTO 00€CIeYeH s IPOrpaMMBbl
yaeoHoM nuctuiuinHabl OY J1.10 « AcTpoHOMUS BXOMAT:

® MHOTO(YHKIIMOHAIbHBIN KOMIUIEKC MTPenogaBaTeis;

® HasIIHbIE TOCOOMs (KOMIUIEKTHI Y4€OHBIX TaOJIMII, IJIAKaThl, MOPTPETHI

BBIJIAIONIUXCS YICHBIX-aCTPOHOMOB, MOJICIIH);

¢ UH()OPMAMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

® HKpaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT TEXHUYECKOM TOKYMEHTAllMH, B TOM YHCJIE TaCIIOPTa Ha CPEJICTBA

OoOy4eHMsI, HHCTPYKLIMHU MO0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30M1aCHOCTH;

e 0OuOIMOTEYHBIN (HOHA.

® METOAUYECKHE MaTepHallbl sl TUCTAHIIMOHHOTO 00y4YeHHs Ha 00JI0YHOM

XpaHWINIE (Mpe3eHTalui, KOHCIEKThI, MATEpUaJbl 110 TECTaM,

BUZICOMATEpHAIT).
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9. OCHOBHBIE UHCTOYHUKHU U JIUTEPATYPA
s cmyoenmos
1. Actponomus. 10-11 kmacchl : yue0. s o01eo0pa3oBat. OpraHu3aIui :

0a30BbIil ypoBeHb / B.M.. — 2-¢ u3n., uctp. — M. : Ilpocsemienue, 2018. — 144 ¢. :
wi. — (Cepsr 1-11).

s npenooasamens

1. ®enepanbubiii 3akoH OT 29.12.2012 No 273-®3 «0O06 obpa3zoBaHuu B
Poccuiickoit ®enepannn» (B pea. dheaepanbHbix 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-D3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-d3, c
U3MEHEHUSIMU, BHECEHHbIMU DeiepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. Ilpuka3z MunoOpnayku Poccun ot 17.05.2012 Ne 413 «O6 yTBepKIcHUH
(denepaibHOrO0  TOCYJapCTBEHHOIO  00pa3oBaTEIbHOIO CTAaHAApPTa CPEIHEro
(mosiHOTO) OOMIEro oOpazoBaHus» (3apeructpupoBad B Muntocte PO 07.06.2012
Ne 24480).

3. Ilpuka3z MwunrOoOpHAYKH Poccmm ot 29.12.2014 Ne 1645 «O BHeceHHH
u3MeHennit B Ilpukaz MuHnuctepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
@®enepanuu ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHun QenepaibHOro
rOCyJlapCTBEHHOI'O 00pa30BaTENIbHOTO CTaHAapTa CPeAHEro (IOJHOro) OOLIETo
o0Opa3oBaHUsI.

4. TTucemo JlemapTameHTa rocy1apCTBEHHON MOJIMTUKH B cepe MOArOTOBKH
pabouux kaapoB u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu Mo OpraHU3alyy IMOJIYYEHUs CpeaHero odiiero oOpa3oBaHUs B
npezaesiax OCBOEHHUSI 00pa30BaTENbHBIX MPOTPAMM CPEHEro MPO(ecCHOHAIBHOIO
oOpa3oBaHus Ha 0aze OCHOBHOrO oOOHIEro oOpa3oBaHUS C Y4ETOM TPEeOOBAHMIA
(benepabHbIX TOCYAAapCTBEHHBIX OOPa30BaTEIbHBIX CTAHIAPTOB U MOIy4aeMOM
npodeccun win npoPeccuu CpeHero NpoPecCuoOHAIBHOIO0 00pa30BaHUSY.

5. Koncturynus Poccuiickoit @eaepaunu 1993 r. (mocnenusas pegakuus).

6. ®enepanbubiii 3akoH OT 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpYyKaroIiei
cpeasd» (B pea. ot 25.06.2012, ¢ u3m.)

7. Actponomus. 10-11 kmaccer : yue6. st o0reoOpa3oBaT. OpraHu3alui :
6a30BbIil ypoBeHb / B.M.. — 2-¢ u3n., ucnp. — M. : [Ipocsemenne, 2018. — 144 c. :
. — (Coepsr 1-11).

8. O.A.JlutBunoB. KonctpyupoBanme ypoka. Metogudeckoe mocoOue.
Cratp Onmke K 3Be31aM: y4eOHO-METOANYecKoe oOecleyeHne MIKOJILHOro Kypca
actpoHomuu. «Coeps» AO «M3natenbctBo «IIpocsemnienue

9. B.M.Yapyrun. Actponomusa. Merogudyeckoe mocodue 10—11 kmacchl.
ba3oBeIil ypoBeHb : yueb mocobue st yuurtesneil 001ieoopa3oBar. opraHu3alum.
— M. : [Ipoceemenue, 2017. — 32 c. — (Chepsr 1-11).

JlonoaHuTEILHAA JIUTEPATYpPA
1. M.A.Bunuuk. Manbsle Tena CoaHEUYHON CHCTEMBI. Y4YeOHO-METOIUYECKUE
matepuainsl. «[IpocBenienne «AkagemMus».

19



2. M.A .Bunnuk. Merteoputsl. YaeOHO-MeTOIMuecKne Matepuaisl. «lIpocBemenne
«AkaneMus.

3. M.A.Bunnuk. IlmaHeThl-TUTaHTBI M WX CHOYTHUKUA. KapiuKoOBBIC IJIAHETHI.
YuebHo-MeToaudeckue matepuaibl. «IIpocBelienne « AKageMusy.

4. Actponomus : YueO. nist 11 k. obmeoodpasosar. yupexxaenuit / E.I1. JleButan.
- 10-e 3. - M. : Ilpoceemienue, 2005. - 224 ¢. : un

5. M.M. Jlarae. COOpHUK 3a7a4 110 aCTPOHOMHH: Y4eb. mocodue Jjisi CTyACHTOB

¢u3.-mat. dak. nex. un-tos. - M.: [Ipocsemenue, 1980. - 128 c., ui.

Hnmepnem-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/ Enunaas  komrekmmst — mHQPOBBIX
00pa3oBaTeIbHBIX PECYPCOB.
3. http://festival.1september.ru/. TTenarorudeckas mactypckas «1 ceHTAOps»
3. http://www.school-russia.prosv.ru/info.aspx?ob _no=7036 N3 narenscTBO
«HpOCBCHIGHI/IC»
4. https://11klasov.ru/astronomiya/studentam-astronomiya/ 11 xknaccos
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