MuHncTepcTBO KYJbTYPhI M Typusma Kaayxckoi od1acTu

I'BITIOY KO «Kanyxckuid 00J1aCTHOH KOJIEIK KYJbTYPbl H HCKYCCTB)

YTBEPKJAEHO:
[Tpukazom Ne 103/1 ot «01» centabps 2023 r.

PABOYASI ITIPOTPAMMA YYEBHOU JUCIATLIVHBI

OVII. 08 <KACTPOHOMM A»

g cnequajanHocter CIIO

53.02.02. My3bIkaJabHOE HCKYCCTBO 3CTPaAbl (110 BUAaM)



Pa6ouas mporpamma y4eOHOM NUCHUIUIMHBI K ACTPOHOMUS pa3paboTaHa HA OCHOBE
denepanbHOTO rocynapcTBeHHOro oOpasoBarenbHOro cranaapra (naisee — ®I'OC) o
CIENUaIbHOCTH cpeaHero npodeccruonansHoro odpazoBanus (nanee CI10)

PaGoyast mporpamma JUCHUIUIMHBL pa3padoTaHa Ha OCHOBE:

- @enepanbHOTO TOCYAPCTBEHHOTO 00Pa30BaTENHHOTO CTAHAAPTA CPEIHETO OOIIEro
o0pa3oBaHms, YTBEPKIEHHOTO MpHUKa3oM MuHHCTEpCTBa 0Opa3oBanus U Hayku Poc-
cuiickoit @enepanuu Ne 413 ot 17.05.2012 r ¢ u3BMEeHEHUSIMH.

- denepanbHOTO TOCYIAPCTBEHHOT'O0 00Pa30BaTEILHOIO CTaHapTa CPETHETO

npodeccuoHanbHoro odpaszopanus (naiee — I'OC CIIO) no cnenuaabHOCTH
53.02.02 My3bIkajJbHOE HCKYCCTBO 3CTpaAbl (110 BHAAM)

- ¢ yueroM «KoHuemnuuu npenoaaBaHus o011e00pa30BaTEIbHBIX TUCHUILIIMH C y4e-
TOM NMPo¢eCcCUOHANTBHONW HAIPaBICHHOCTU MPOrPaMM CpPeAHEro npodhecCuoHaIbLHOTO
o0pa3oBaHus, peasiu3yeMbIX Ha 0a3e OCHOBHOTO 0011ero 00pa3oBaHUs», YTBEPKICH-
HOH pacniopsbkeHueM MunucrepetBa [Ipocsenienus Poccun ot 30 anpensa 2021 r. N
P-98.

- IIpumepHon nporpamMmsel «ACTPOHOMHUSY, peKOMeHI0BaHHOU DenepanbHbIM rocy-
JApPCTBEHHBIM OIO/PKETHBIM 00pa30BaTENIbHBIM  YUPEXKICHUEM JIOTIOTHUTEIHLHOTO
npodeccuonansaoro obpazopanus «Muctutyt pazsutus» (OI'bOY IO UPIIO) B
KayecTBE MPUMEPHOM MpOrpaMMBbl AJis peanu3aluu npodeccuoHanbHoro odpa3ona-
HUSl OCHOBHOM mpodeccnoHanbHoi 0obpazoBarenbHoi nporpammsl CIIO Ha 6a3e oc-
HOBHOTO 001Iero oOpa3oBaHMs C TMOJYYEHHUEM CpeaHEero oomero oOpa3oBaHWMS,
yTBepxkaeHHon 30.11.2022r.

Opranuzanus-pazpadotunk: ['BIIOY KO «Kamyxckuit 0071acTHON KOJUIEIK KYJIbTY-

PBI U UICKYCCTB)»

Pazpabotunk: banakuna EBrenusi EBrenbeBHa, KaHauaaT OMOJIOTHYECKUX HAYK,
1.60.H., npenoaasatenb [ BITOY KO «Kanyxckuit 06J1acTHOM KOJIIEK KYJIbTYpPhI U
HCKYCCTB», I'. Kaiyra

Paccmotpena Ha 3acenanuu [TLK Onobpena IlemarormyeckuM  COBETOM
I'BITOY KO «Kanyxckuii 061acTHOM I'BIIOY KO «Kamyxckuii o001acTHOM
KOJUJICIIK KYJIBTYPbl 1 UCKYCCTB) KOJUJICIIK KYJIBTYPbl 1 UCKYCCTB)

IIporokon Ne 1 ot 30.08.2023 r. npotokon Ne 1 ot 31.08.2023 r.



COJIEPKAHME

. OBIIASI XAPAKTEPUCTHKA PABOYEW ITPOT'PAMMBI
YYEBHOU JUCTIIUITJIMHBbI

. CTPYKTYPA U COAEPXKAHUE YUYEFHOU JUCIATLIAHBI
. YCJOBUS PEAJIN3AIIAU YYEBHOM JUCHUILIAHBI

. KOHTPOJIb W OHLEHKA PE3YJIbTATOB OCBOEHMA
YYEBHOU JUCTIUITJIMHBbI



1.0OBHIASA XAPAKTEPUCTUKA PABOYEMN ITPOTI'PAMMBbBI
«(ACTPOHOMMUS»

1.1. MecTo y4eOHOH TUCHUIUIMHBI B CTPYKTYpPe OCHOBHOM NPodeccuoHATBHOT
o0pa3oBaTeJIbHOI MPOrPaMMBbI:

ydeOHas TUCIUTIINHA «ACTPOHOMHUSD SIBIISCTCS 00s3aTCIIBHON YacThIO 0OIIIEIPo-
(dheccHoHaNBHOTO IMKJIAa OCHOBHOHM 00pa30BaTeILHON MPOTPaMMBI B COOTBETCTBHH C
®dI'OC CIIO o coenuaibHOCTH.

1.2. IIe.m; H INIAHUPYEMBIC PE3YyJabTAaTbl OCBOCHUSA yqeﬁnoifl ANCIHUIIJIMHBI

OK u IIK, koTOpbIe aKTYAJIM3UPYIOTCH NPU U3YyYeHNH Y4eOHOM TMCHUIIIMHBI:
OK 01, OK02, OK0, OK07.

Kop, 1 HaumeHoBaHue
dopmupyembix Komne-
TeHUUM

MnaaHupyemble pesynbTaTbl 0CBOEHUA AUCLUNAUHDI

O6buwue

OvcuunanHapHble

OK 01. Bbibupathb crno-
cobbl peleHns 3agau
npodeccnoHanbHoOM
[eATeNbHOCTU NpUme-
HUTE/IbHO K Pa3IMYHbIM
KOHTEKCTam

- BOCMPUHMMATb 33434y 1/vam npobnemy
B npodeccnoHanbHOM n/uau coumans-
HOM KOHTEKCTE;

- aHa/nM3npoBaTb 3agady u/mav npobne-
MY U BblAENATb € COCTaBHble YacTy;

- N1AaHUPOBATb 3TaMNbl PEWEHNA 3a4a4U;
COCTaB/ATb NNaH AGVICTBMH,‘

- 3¢ EeKTMBHO UCKATb MHDOPMALMIO, He-
06X04MMYI0 ANA peLleHns 3a4auv u/mnm
npob6nembl;

- onpepensaTb HeobxoaMMble pecypcsbi;

- BNageTb aKTya/ibHbIMN MeTo4aMMN pa6o-
Tbl B I'IpOd)eCCMOHal'IbHOﬁ N CMeXHbIX

cohepax;
- peasniM30BbIBaTb COCTAB/IEHHbIN NaH;

- OUeHMBaTb pe3ynbTaT M MNoCNeacTsuA
CBOUX OEWCTBUI (CaMOCTOATENIbHO MU C
MOMOLLLbIO HAaCTaBHUKa;

- OCO3HAHHO MCMNONb30BaTb HEObX0aM-
Mble peyeBble CPeAcTBa ANA peLleHus

- NposABAATbL  acTPOHOMMYe-
CKYIO rPamoTHOCTb B npodec-
CWMOHaNbHOW AeATeNbHOCTU U

6bITy.

- YMETb NpPaBuU/IbHO Ha3biBaTb
KOCMun4yeckume O6'b€‘KTbI, ABne-
HUA, NPaBUNbHO UX UHTEpnpe-
TNpOoBaTb.

- cdopmupoBaTb npeacrasne-
HMA o BceneHHoM, ManakTUKax
ConHeYHOW cucTeme, naHe-
Tax CONHEYHOMN cucTembl U KX
B3aMMOCBA3AHHOCTU  MeXKaY
coboit (pe3oHaHcbl, rpaBuTa-
uma) ¢ ConHuem, BAVKHUM U

AanbHum Kocmocom.

- YMeTb aHa/IM3MpOoBaTb Aalb-
Henwyto ssoaounn ConHua U
nocneacTens ero npeobpaso-
BaHWI oA 3eman.

- yMeTb OUEHMBaTb PUCKM
rno6anbHbIX NPUPOLHbIX KaTa-
cTpod Kocmuueckoro npowmc-




KOMMYHUKATUBHbIX 3a4a4

- F’PaMOTHO U3saratb CBOM MbIC/11 Ha roc-
YAOapPCTBEHHOM U MHOCTPAHHOM A3blKaXx;

- OTCTanBaTb CBOKO rpa*XK4aHCKyH No3n-
Luio;

- NPOAB/ATL TONIEPAHTHOCTb K APYTUM
Hapo4aM U MHOMN KyNbType;

- 0OCO3HaBaTb /IMYHOCTHbIN CMbIC/ o6yqe—
HNA N CaMOpPa3BUTUA;,

- CaMOCTOATe/IbHO onpeaenaTh Lenm cob-
CTBEHHOW TPAeKTOPUN Pa3BUTUSA;

- CaMOCTOATENBHO OoNnpeaenAaTb cnocobbl
AOCTUXKeHUA 3aAB/IEHHbIX u,eneﬁ;

- YCTaHaBAnBaTb NPUYNHHO-
cnepgcrBeHHble CBA3K,

- OLEeHMBaTb 1 060CHOBLIBATL CBOU Aeit-
CTBUA (TEKYLLME U NAAHMPYEMbIE;

- OCBOEHME U UCMOIb30BAHME MEXKNpea-
METHbIX NOHATUI U YHUBEPCAbHBbIX
y4ebHbIX AencTeumi

- oBNaZeHvWe  HaBblkamu  yyebHo-
nccnefoBaTeIbCKOM, NPOEKTHOM U CoLU-

anbHOM A0eATENbHOCTU

XOXaeHus ana  byayuiero

3eMnn KaK nnaHeTsbl U ee bu1o-
coepbl.

- YME€Tb aHann3npoBatb CO-

CTPYKTYDY,
JeHue MeTeopuToB, acTepou-

CTas, NPOUNCXOXK-

AO0B U APYTUX ManblX TEN;

- YMETb Haxogutb nocnegn-
CTBMA NageHNA MEeTeopUToB U
6onuToB Ha NOBEPXHOCTU
6ONbWNHCTBA NAaHET U UX
CNYTHNUKOB, a TaK e Ha 3em-

No.

- YMETb npegnaratb meTobl
3aWMTbl 3eMM KaK naaHeThbl
oT aCTepOMﬂ,HOVI ONacHOCTU.

- YMETb HaxoAnUTb MeTodbl No-
NCKA BHE3EMHOM KU3HU U Ao-
Ka3sblBaTb MX 06BEKTUBHOCTD.

- OUEeHMBATb BKNag POCCUM-
K.3.
YumKeBCKOrO,

CKUX KOCMOHABTOB,
LinonkoscKoro,
Koponesa B ocBoeHne Kocmu-
YeCcKoro MpPOCTPaHCTBa, B MO-
3HaHUM nnaHet CosiHeYHO!
cucTembl, B 0BC/yXKMBaHUK
MKC, B co3aaHnn poccuimnckom
KOCMWYECKOM CTaHUMKM U ee

Mmoaynen.

OK 02. Mcnonb3oBatb
COBpPEMEHHbIe cpeacTBa
NMoucka, aHaansa u UH-
TepnpeTtauum nHopop-
maumm u nHpopmaum-
OHHble TEXHO/IOTUKN ANA
BbINOJIHEHWSA 33434
npodeccnoHanbHoM

-onpeaenaTb 3a4auun Ana noucka uHdop-
Mauuu;

- onpeaensaTb HeobXxoaMMble UCTOUHWUKM
nHpopmauymu;

- N1aHNPOBATb NPOLECC NOUCKA; CTPYKTY-
pPUPOBaTb NOyYaemyto MHbOPMaLMIO;

- BblAenATb Hanbonee 3HauYMMoOE B ne-

- BNaAeTb 3HaHUAMK 0 Hanbo-
Nlee BaXKHbIX OTKPbITUAX U O0-
CTUXKeHnax B obnactn actpo-
HOMMWMW, MOBAUABLUMX Ha 3BO-
Noumio npeacTaBneHni
o Kocmoce, Ha passutme Koc-
MWNYECKOM TEXHUKM U TEXHO/O-

rmm;




AeATenbHOCTU

peyHe MHbopmaLmy;

oueHnBaTb MNPaAKTUYECKYHO 3HAYUMOCTb
Pe3yabTaToOB NOUCKAa,

- 0bopMAATb pe3ynbTaTbl MOUCKA, NPU-
MEHATb CPeACcTBa MHPOPMALMOHHBIX TEX-
HOJIOMMI ANA peleHna npodeccMoHab-
HbIX 3a4ay;

- NICMNOJZIb30BATb COBpPeEMEHHOE Npo-
rpammHoe oﬁecnequme;

- UICMONb30BaTb pPas/iMyHble LMdpoBbIe
cpeAacTBa Ans pelleHusa npodeccmoHanb-
HbIX 334a4;

- OCO3HaHHO MnCNO/1b30BaTb HEO6XOAI/I-
Mble peyvyeBble CpeactBa ANnA peweHunA
KOMMYHUKATUBHbIX 3a4a4

- cboopmupoBaTb npeacrasie-
HMA O HayyHOM MeToAe Mo-
3HaHuA Kocmoca m cpepcTBax
M3yYeHUA KOCMMUYECKOro mpo-
CTPaHCTBa;

- oBnageHune npuémamm
HabnoaeHU 3a noBedeHUEM
JlyHbl, ee oOKeaHOM bypb u
Mmopsamu, dpasamu JlyHbl U KX
nocnefoBaTe/lbHOM  CMEHOW,
33 COJIHEYHbIMMU U NIYHHbIMU
3aTMEHUAMM, CO3BE3AUAMM U
N3MEHEHUAMM NosIoXKeHun
3Be3[, B HUX, HabaoaeHUl 3a

MonsipHo 3Be3401M.

- OBNafeHWe npuvemamu no-
NCKa OOBACHEHWUI pesynbTa-
TOB KOCMMWYECKUX Habaoge-

HUM.

OK 04. 3pdekTnBHO
B3aMMOZEeNCTBOBATbL M
paboTaTb B KONNEKTUBE
N KOMaHge

- y4acCTtBOBaThb B AMasiorax Ha 3Hakomble
06LLI,ME n npod)eccv|0Haanb|e TEMbI;

- CTPOUTb NPOCTble BbICKa3blBaHWUA O ce-
6e, cBoel NnpodeccnoHanbHOM AeAaTesb-
HOCTY;

- 0CO3HaHHO NCNONb30BaTb HEOBX0AM-
Mble peyeBble cpeacTBa 414 peLleHnn
KOMMYHMKaTMBHbIX 33434 Npu B3aumMo-
AEeNCTBUM B KOINEKTMBE M KOMAHAE B
xoze npodeccnMoHanbHON AeATENbHOCTY.

- OcBoEHMe 1 UCMNOb30BaHNE MeXNPea-
METHbIX MOHATUIA U YHUBEPCANbHbIX
y4ebHbIX AehcTBUin

- TOTOBHOCTb K CAMOCTOATE/IbHOMY TJ1a-
HWPOBAHMIO U OCYLLECTB/IEHNIO y4ebHOM
AeATeNbHOCTU, OpraHM3auumn yyebHoro
COTPYAHUYECTBA C NeAarorMyeckumm pa-
H6OTHMKAMM U CBEPCTHUKAMMU, K y4acT1IO B
NOCTPOEHMM NHANBUAYANbHOW 06pa3o-
BaTE/IbHOW TPaeKTopun

- OBNnageHune HaBblkamu yqe6Ho-
MCC}'Ie,EI,OBaTeJ'IbCKOﬁ, I'IpoeKTHOﬁ n coun-

- BNaAeTb NOHATUMHLIM anna-
paTOM aCTPOHOMMWU KaK HayKu
M 061acTM HayyHOro 3HaHUA,
NO3BONAIOLWMM Yy4acTBOBaTb B
OUCKyccMAX No  BOMpocam
Kocmoca, ucnonb3oBaTb pas-
JIMYHbIE  UCTOYHUKU  UHOOP-
Mauuu Ans noarotoBkM cob-
CTBEHHbIX PaAbOT, KPUTUYECKM
OTHOCUTbCA K coObLLeHnAM
CMMU, copeprawmm Hay4vHyo
nHpopmaumio




aNbHON AeATeNbHOCTY;

- F’PaMOTHO U3saratb CBOM MbIC/11 Ha roc-
YAOapPCTBEHHOM U MHOCTPAHHOM A3blKaXx;

- OTCTanBaTb CBOK rpa*XAaHCKYyH No3n-
Luio;

- NPOAB/ATL TONIEPAHTHOCTb K APYTUM
Hapo4aM U MHOMN KyNbType;

- BN1ageTb HOPMaMn MeXKY/IbTYPHOIo n
MeXNTNYHOCTHOro O6LU,€‘HVIFI

OK 07. CoaeitcTBoBaTH
COXPAHEHMIO OKpPYKa-
loLLEeN cpeabl, pecypco-
cbeperkeHuto, npume-
HATb 3HAHWUA 06 n3me-
HEeHWM KNMMmaTa, NPUH-
umMnbl 6epexxnnBoro
npoun3BoAcTBa, apdek-
TUBHO AEeNCTBOBATbL B
YypesBblYalHbIX CUTYa-
umnAx;

-NPoABAATb CHOPMMUPOBAHHOCTL 3KO/O-
TMYECKOM Ky/NbTypbl, MOHUMaHWE BAUS-
HMA COLMANbHO-3KOHOMMUYECKUX MpoLec-
COB Ha COCTOSHWE NPUPOAHON W coun-
aNbHOM cpeapl, 0co3HaHMe rnobasbHOro
XapaKTepa 3K0/0rMyeckmx npobiem

- YMeTb NPUMEHATb 3HAHMA
acTPOHOMUU ANA 06bACHEHUSA
OKpY*KatoLMX ABNEHWNIA Nna-
HeTapHoro macwraba, obec-
neyeHus 6€30NacHOCTM Kn3-
HeAeATeIbHOCTU NPU KOCMK-
YeCcKMX YpesBblyaHbIX CUTYa-
LMAX.

- yMeTb 6eperKHO OTHOCUTLCA
K 3emsie Kak rosyboi nnaHete
B8 CONHeYHOI cucteme, eAmH-
CTBEHHOW MNJiaHeTe — HocUTeNs
HU3HU.

B pE3YIbTAaTC OCBOCHUSA AVCHUIIIINHBI yanHﬁCﬂ HOJDKCH ymembv.!

1) BJ'I&,Z[CTB OCHOBOITIOJIAraromyMn aCTPOHOMHWYCCKUMH ITOHATUAMUA, TCOPUAMHU,

3dKOHaMH U 3aKOHOMCPHOCTAMMU,

2) VYBEpeHHO MO0JIb30BaThCsl ACTPOHOMUYECKOW TEPMHUHOJIOTMEN U CUMBOJIUKOM;

3) Oco3HaBaTh pOJb OTEYECTBEHHOM HAYKH B OCBOCHHMH M UCIIOJIb30BaHUH KOC-

MHUYCCKOI'0 IIPOCTPAHCTBA U PA3BUTHUH MCIKAYHAPOIHOTO COTPYAHHUICCTBA B

ATOM 00JIACTH.

B pe3ynbraTe 0CBOCHUS TUCHMUIUIMHBI YYAITUHCS TOJDKEH 3HAMb.!

1) ctpoenne CoaHEUHOUN CUCTEMBI, YBOJTIOLINIO3BE3N U BcenenHol, mpocTpaH-

CTBEHHO-BpPEMEHHBIC MacIITaObl BeeneHHOM;

2) cymHOCTh HaOII01aeMbIX BO BCeeleHHOM sSIBIIEHNUI;

3) 3HavYeHHE ACTPOHOMMH B MPAKTUUECKOM JI€ATEIbHOCTH YeJIOBEKA U JajbHEH-

IeM Hay4YHO-TCXHUYCCKOM Pa3BHUTHUH.




2.CTPYKTYPA U COJEP)KAHUS YUYEBHOM JUCIHUATIJIUHBI

2.1. O0bém yueOHOM TUCHMILIMHBI U BUAbI Y4e0HO#l padoThl

Bua yueOHoii paboThI Q0vém uacos
MaxkcumanbHasi ydeOHAas HATPY3Ka (Bcero) 51
O0s13aTesibHAs ayIMTOPHAA YueOHasi Harpy3Ka (Bcero) 34
B TOM YHCJIE:
TEOPETUYECKUE 3aHATUS 30
IPAKTUYECKHUE 3aHATUS 4

KOHTPOJIbHBIE pa0OTHI -

KYpcoBbIe padoThl (IPOEKT)(He npedycmMompeHo)

CamocrosiTesibHasi padoTa 00y4arouerocsi (Bcero) 17

B TOM YHUCJIC:

CamocTosiTenbpHas paboTa HajJl KypCOBOM paboTOM (MPOEKTOM) (He
npeoycmMompeHo)

Umozcosas ammecmayus 6 chopme oughgpepenyuposannozo 3auema (1 cemecmp)




2.2. TemaTn4yeckuil VIAH U COAEPKAHUE YIeOHOH TUCHUIIIMHBI KACT-
POHOMMUSI»
HanmeHoBaHMe pa3ie/ioB U Coaeprxanue yueOHOro MaTepuaa O0bem | YpoBeHb
TeM 4YacoB | OCBOCHHS
1 2 3 4

1 cemecTp
Tema 1. IIpeamer u 00bexkT | Conep:kaHue JeKIUil 1
HU3y4eHHs acTpoHOMHH. 3a- | Ompenenenue acTpOHOMUM Kak Hayku. [Ipeamer u 2
Aa4M, CBS3b C HAYKaMH. 00BEKT N3ydeHus. 3aJ1aui, CTOSILHUE MTepPe] aCTPOHO-

mueil. Paznensr actpoHomun: GyHIaMeHTanbHas,

IPUKIIAAHAsA, aCTPOPU3NKA, ACTPOXUMUS, KOCMOJIOTHS,

KOCMOT'OHUSI, HeOecHast MexaHuKa. [IoHsATHs «kocMu-

YeCKHe IPOLIECChD», KKOCMUYECKHE SIBJIE-

HUs1».OCOOCHHOCTH aCTPOHOMUM.
Tema 2. Actponomuueckue | ConepxxaHue JeKIHii 1
MeToAbl H3y4eHus Beesen- | TexHuueckue cpelcTBa U3yU4eHHUsI KOCMOca: OMHOKIIH, 2
HOM TesecKomnsl (pepakTopHbie, pedIeKTOpHbIE, MEHHUC-

KOBBIE, 3€pPKaAJIbHO-JINH30BBIE), PAJUOTEIIECKOIbI; 30H-

b1, JIYHOXO/Ibl, MapCOXO/Ibl, POBEPHI, CIIyCKAEMBIE all-

napaThl, OpOUTaIbHBIE CTAHINH (MTMJIOTUPYEMBIC, HE

nunotupyemsie), MKC (Poccuiickuit moayis), Poc-

cuiickas opOuTaIbHas CTAHLUS.
Tema 3. I'eonentpuyeckas | Coaep:kaHue JeKuuil 1
cucrema mupa. Cxema I1To- | Cyry, reonentpuueckoii cuctemsl Mupa. JOCTHKEHHS 2
aemest.I'eimoneHTpUYecKas | g acrponomun ITudaropa, JeMokputa, ApHCTOTENS,
cucrema mupa. Hukosia Apucrapxa Camocckoro, Kimasnus IItonemes. Cucre-
Konepuuk. Mma [Itonemes. Beinenenue neepeHTOB U AMULUKIIOB.

CyTb renuoneHTpuyecKoil cucreMsl Mupa. Ee poinb B

pa3sBUTHM aCTPOHOMMH U B3IJ110B Ha COIHEUHYIO

cucremy. buorpagus H. Konepuuka. [lonoxxeHust BbI-

JTBUHYTOW UM cucTeMbl. PaboTsl ["anmneo ["amnmes,

Norana Kennepa.
Tema 4. 3akonb! ABu:keHust | ConepxaHue JeKI Ml 1
miader. Kemep 1,2,3 3ako- | Tuxo bpare u Morann Kenep. @opmynupoBka mep- 2
HBI. Boro 3akoHa Kemepa. CBoiicTBa 3mumrnca. bonbinas

noryock opoutsl. [lepurenmii u adennii. opmymnu-

poBka BToporo 3akoHa Keruiepa. CkopocTh 1BUKEHUS

I1aHeT B adenuu u nepurenuu. PopmMynupoBKa Tpe-

Thero 3akoHa Kemepa. Ponb TpeTbero 3akoHa B onpe-

JeJICHUH PACCTOSHUIN MEXy KOCMUYECKUMHU 00bEK-

TaMH.
Tema 5. Kondurypauun Coaeprxanue JieKuui 2
IUIAHET: MPOTHUBOCTOSIHME, [Tepuoapl oOpareHus TIAaHET: 3BE3AHBINA (CUIEpHYe- 2

COCIMHCHUEC, DJIOHTralus.

ckuil), cuHoandeckuii. [lonsiTHe «koHpuUrypamusy»,
«BHYTPCHHSIS IUIAHETA». «BHEIIHSASA IUTaHEeTa». Buibl
KOH(UrypaIuii: coequHeHue (BepxHee, HUKHee), Ipo-




THUBOCTOSTHUE, DJIOHTAIMs (3amaHasi, BOCTOUYHas),
KBajaparypa (BocTo4Has, 3anaaHas).MisMmeHenue Bu-
JMMOCTH TUTAHET B PA3JIMYHBIX KOHPUTYpAIUsIX.

Ilpakmuueckas paboma. OnpeneneHue U 3apucoBKa
KOH(Urypaluii B HOJOKESHUH TIAHET: TPOTHUBOCTOS-
HUE, COeAMHEHUE, JIIOHTaIus, KBaapaTypa. 3aJaHus
10 KOH(i)I/IpraI_II/I}IM BHCIIHHUX IIJIAHET: 3ariagHast 1 BO-
CTOYHAs KBaJpaTypa, IPOTUBOCTOSHUE, COEAUHEHUE. .
3aganus Mo KOH(GUTypaIsM BHYTPEHHUX IJIAHET:
BEpPXHEE U HIDKHEE COeTMHEHNE, BOCTOYHAS U 3amaji-
Has 30Hranusi. CHHOIMYECKHUI Mepuo.

Tema 6. Onpenesienune pac-
CTOSIHMI 10 KOCMHYECKHX
TEJd

Conep:kanue JeKuuil

[TpuGnuXeHHbI METO] Ha OCHOBE 3-TO 3aKOHA
Kennepa. ['eomerprueckuii MeToa Ha OCHOBE Tapas-
JaKkcoB. TpuaHTyJIALIMOHHBIA MeTO. Dparto-
chen.Buapl napaiakcoB: TOPU30HTAIBHBIN, TOIAY-
HBIU, CyTOuHbIN. [[ppuMeHnenne Merona Ha npuMepe
Benepsl. Paguonornueckuii Mmetoa. ONTHYECKUN Me-
ToA. MeToJ1 CTaHapTHHIX CBEYEH (y4eT CBETUMOCTH,
BUJIUMOM 1 aOCOJIFOTHOM 3BE3/IHBIX BEJIMUWH, IPKOCTH,
JOTIIEPOBCKOTo A dekra, apdexra KpacHOro cMele-
Hus).Meroxa nedeuns. EnquHuiibl onpeneneHus KOCMHU-
YECKUX PACCTOSIHUI: aCTpOHOMUYECKas €IMHHULIA, TIap-
CEK, YIJI0OBOE PAaCCTOSIHNE, CBETOBBIX YAaCOB, CBETOBBIX
net. PaccTostHust 10 Beex maHeT COTHEUHOU CUCTEMBI
(Ba.e.).

Ipakmuyeckasn paboma. Pemienne 3aauu 1o pacueTy
napayuiakcoB mianet ConHeuHoU cuctemsl (BeHnepsr),
3apUCOBKA MOJIOKEHUS TUIAHETHI Ha OPOUTE IO YTIIO0-
BOMY TapaJuIaKcy.

Tema 7. BHyTpeHHee cTpoe-
nue CoaHIA

ConHeyHasi aKTUBHOCTb H
ee NPosIBJICHHSI: NIATHA,
BCIIBIIIKH, IPOTYy0epaHIbl.

Conep:xanue JieKIUii

CocraB u ctpoenue Connna. [Tponopunu coaepxxanus
Bojopoaa u renusi. Tepmosinepusie peakunu Ha CoJH-
re. O6omouku CoHIA: SAAPO U €ro TEMIIEpaTyphl, JTy-
YHUCTasi 30Ha, KOHBEKTUBHAS 30HA, COJIHEUHAsI aTMO-
chepa: hotochepa, xpoMmochepa, coTHEeUHAsT KOPOHA.
Ycnosust BUIUMOCTH (hoTocdepsl, XxpoMochepsl, cot-
HEYHOU KOpOoHbI. DBomonus CoHIIa B TaJIbHEHIIIEM.
ConHeuHbIC TISITHA: TCHb, IONYTEHb, (haken. ComHed-
HBIE BCIBIIIKK U UX yacToTa. Ymkesckuid. [Ipotyoe-
panIsl, ux onucanue. KoponanbHeie BBIOpOCHL. [1pu-
YUHBI UX NosBIeHUs. [lociencTBus CoTHEYHOM ak-
TUBHOCTH U €€ U3MEHEHUH ISl 3eMJIU: TeOMAarHUTHbIE
TTHY, BIIMSHUE HA 3JIEKTPOHUKY, CTATHUYECKOE DIIEK-
TPUYECTBO HA MPOBOJAX, JIMHUAX TPAMBAEB, BIIHSHIEC
Ha CaMOYYBCTBHE FMIIEPTOHUKOB U OOJIbHBIX CepJiey-
HOCOCYIUCTBIMU 3200JICBAHUSIMH U T.II.

Conep:kanue JeKuuil




Tema 8. Mepkypuii: oceBoe
BpallleHHe, BHyTPeHHee
CcTpoeHHe, Hal/II0IeHne.
Mepkypuii — XxapakTepu-
CTHKA MOBEPXHOCTH.

OpOuTanbHbIE XapaKTEPUCTUKH: TIEPHOIbI BPAIICHUS
BokpyT CoJIHIIa, CKOPOCTh, opMa OpOUTHI, OCOOCH-
HOCTH TPaBUTALIMOHHBIX B3auMojeicTBuil ¢ CoJH-
neM.lTeprnoa oOpatieHust BOKPYT CBOEH OCH, SBIICHHS
C OTUM CBsi3aHHBIC. [[IMTENHHOCTD JHS U HOYU Ha
Mepkypuu. JInametp, paanyc,macca IjiaHe-

ThL. Temneparypsl noBepxHocTu.BHyTpeHHEEe cTpoe-
HHe Mepkypust: a41po, MaHTHs, Kopa. Bo3pacT Kopsl.
I'eonorunueckas ucropus. OOHapyKeHHE MIAHETHI,
COBpPEMEHHBIH Tan U3y4eHUsI.

Oo6u1ee onucanne 0COOEHHOCTEN TOBEPXHO-
ctu.Kparepsl: npouwnoro, coBpeMennsie. Kparep
Koiinepa, Paxmanunos. PaBuuna JKapel, CeBepHas
paBuuHa. [Tayku ([ebroccu, Xoxkycait, Csao/lxao, Jle-
ra u T.11.). Yerynel (Hayrunye, Kanunco, Bukropus,
Actponsabus). bopo3asl, XpeOThI, dckaprbl. Mope
3HOsl.

Tema 9. Benepa: oceBoe
BpalleHue, opoONTAIbLHOE
BpalleHue, atmocgepa.
Benepa - ci10:xkHOCTH B
H3y4YeHUH MOBEPXHOCTH.

Conep:kanue JeKuuii

OOm1as xapakrepucTika BeHepbsl. DKCIIEHTPUCUTET
opOuThl. MI3MeHeHust paccTosiHui B adenuu 1 epure-
muu. Perporpannoe Bpamenue. Cynepporanus aTMo-
chepnl. ATMOchepHOE TaBiIeHNE (Ha BEPIITUHE T.
Makcgemia, B kauboHe Jnanst). Bug Benepsr u3 koc-
Moca. CocTtaB aTMOChepsl: YIIIEKUCIIBIN Ta3, a30T, Ce-
pa. [lapaukoBsIit 5 QeKT 1 3amuTa OT ACTEPOUIOB U
MeTeopuTOB. BHyTpeHHEe CTpoeHHe: KeIe3UCTO-
HUKWJIEBOE AP0, KaMeHHast MaHTHsI, 50-TH KUIOMET-
poBas kopa, armocepa. Penbed mosepxunoctu Bene-
pbl. KpynHbie Bo3BbIIeHHBIE 00acTh - 3eminu: Ad-
poautsl, Ummrap, Jlagel. O6mactu: Anbda, beta, debda,
®emupa. I'opsr: @pen, Akusl (tutato Jlakmmu), Cac-
kus, Jlanunosa, Arnaonuc (Kparepnas ®depma). Pes,
Test (o6macte bera). Benusr: EBbl, CunbBum, [emer-
pel. Teccepwl: Manar, Adunbl, Kpydunnsl. PapHuHBL:
Enensl, Bacunmucel, Caerypouku. ['psasi. OcobeHHo-
CTH KparepoB. McTopus n3yueHus: KOCMUYECKHE arl-
napatsl ¥ 30H1bl Benepa-1, Mapunep-2, Benepa-
Okcnpecc, Bera, [Tuonep u ap.

Tema 10.3emJ151: BHyTpeH-
Hee CTpoeHue, 000J104YKH,
CyTOYHOe BpallleHue.

Conep:kanue JeKuuil

OpOuTanbpHbIE XapaKTEPUCTUKH, PACCTOSTHUE OT
Comnna. Tenmnypudeckas mianera. O00109KH 3eMITH:
A1po, MaHTHs, acTeHochepa, nturochepa, ruapocdepa,
Tponocdepa, crpatocdepa, Mme3ocdepa, Tepmocdepa,
sk3ochepa. MarHUTHOE TIOJIE U PAJAHOIOTHYECKHE TI0-
sica 3emutd. byayiee 3emin Kak MIaHEeThl.

Tema 11. JIyna — ecrte-

Conep:kanue JeKuuil




CTBEHHbIN CIIyTHUK 3eMJIH.
JlyHHble nuKJIbl. Onucanue
JIYHHOM IIOBEPXHOCTH.
Jlynnbie u CosiHeYHbIe 3a-
TMEHHS: MOJIHO, YACTHOE,
KOJIbIIEBOE.

OpOuTanbHbie XapakTepucTuku JIyHbI, OceBOE Bpa-
1ieHue, oOpaileHue BOKpYr 3eMIId, BpallleHue CUCTe-
MblI «3emis-Jlyna» Bokpyr Cosnna. CMeHa JIyHHBIX
¢a3: HoOBOJIyHHE, HapacTalolas JIyHa, epBas 4etT-
BEPTh, MOJTHOTYHUE, YOBIBAIOIIAs JIYHA, BTOPAsl YeT-
BepTh. Bunumas cropona Jlynsl. CeneHosiorus ayH-
HOM IIOBEPXHOCTU. MaTepuku u okeaHsl: byps, Mops
Xononaa, JHoxnaen, SAcaoctn, CnokoicTBHs, MOCKBBHI,
Boctounoe. Kparepsl: Apxumen, Konepuuk, [1natos,
IMummapx, [Mudarop; I'arapun, [{uonkosckwuii, Kopo-
neB, AnmnonoH. ['opel: Anbnbl, Annenunsl, KaBkas,
Kapmnatsl, FOpa, Kopnunbsepsl, Pyka. Ycrynsl: Antai.
Oszepa: Ocenn, Becnsl. 3anussl: Pagyru, Pocel. Jlyn-
HBIW TPYHT - peroaut. Mackonsl. BHyTpenHee cTpoe-
Hue JIyHbl: TBepAO€ BHYTPEHHEE AP0, KUAKOE BHEIII-
HEe pOo, CII0W YaCTUYHOTO pacIljlaBa, MaHTHUs, acTe-
Hocdepa, kopa u ee TonuHa. CeiicMuuHOCTD JIyHBI.
CyTtb conHeuHoro 3arMeHust. [1o3ulnu B Moja0KeHusIxX
ComHuia, JIynsl, 3emin. Buibl COMTHEYHBIX 3aTMEHUM:
MOJIHOE, YaCTUYHOE, KOJbIleBoe. Bo3aMoxkHOCTH
HabOmoieHus 3atMeHus. [lojgoca MOJTHOTO CONHEYHOTO
3aTMEHUSI.

Jlynueie 3atmenus. [Tonoxenne Conuua, 3emiu, Jy-
Hbl. BU/IbI TyHHBIX 3aTMEHUU: ITOJHOE, YacTHOE. TeHb
Y TIOJTyTeHB. Y 100CTBO HAOIIOACHUS JTYHHBIX 3aTMe-
Hui. [Ipuunnel kpacHou JIyHBL.

OnTuueckue TUOpaIM 1Mo JOJITOTE, 10 MHUpoTe. Bu
3emuu ¢ noBepxHocTH JIyHbl. [Iponcxoxaenue JIyHsl.
Pons JIynsl B 3eMHBIX iporieccax (BIUSHUE Ha OCh
BpalllCHNUs).

Tema 12. Mapc: oceBoe

Conep:xanue JieKIUii




BpalleHHue, BHyTPeHHee
CTpoeHMe, u3yueHue

Mapc: cTpoeHne NoBepXHO-
CTH, aTMOC(epHbIE sIBJIe-
HHS.

Kpacnas nuianera ConneuHolt cucreMsl. [Ipuannbl
KpacHOT0 OTTeHKa MOBepXHOCTH. OpOuTaibHbIE Xa-
pakrepuctuku. Temneparypsl Mapca, CMEHBI CE30HOB
(BecHa, J1eTo, oceHb, 3uMa). [lonspasie mankwu, ['eize-
pbl, IbUTbHBIE Oypu Ha Mapce. BHyTpenHee cTpoeHue:
saIpo (KaMEHHOE, KUIKOE), MAHTHS, KOpa. XUMHYe-
CKMH COCTaB MapCUaHCKOM noBepxHocTu. Mccenosa-
Hus Mapca (Mapusnep — 6,7, Mapc-2,3, Bukunr),
MapcuaHckuil BeprosneT Ingenuity. Benbimku vHa Map-
ce — rao.

®opmbl MapcuaHCKOro penbeda: Bynkansl (Papcuna,
Onumn, Dmusuii, Apcus, [TaBnunus, Ackpuiickas,
Oxo0, Hepeun), 1aBoBbIE€ TOTOKH, pa3ioMbl, Xaoc (AB-
popsl), nonmHbI (Apec, Maspa, Y360i, Jlanon, Mapu-
Hepa), iato (bonbmoit Cut, Mepuanana), narepa
(Opk), Haropbe (Dnu3uit), paBHUHBI (Di1aaa, Y Tonus,
Benukas CeBepHas,Anuaanuiickas, Xpusa), TOpbl
(Apcus, [1aBnuna, Ackpuiickas), kparepsl (Dnaaa,
I'totirenca, Ckuanapennu),3emnu (QKemuyxknas, Jla-
oupunT Houm, nposunnus Papcuaa).Onucanue 1o-
nuHBl MapuHep: ucTopusi 00pa3oBaHus, ONUCAHUE
Jlabupunta Houu, nonunsl Xpuse, popMupoBaHue
Tapcuca.Pernon Cenonnn — nuio Ha Mapce. Mapcu-
anckue nupamuasl, [aperinonus.Yemys [Ipakona,
Mapcuanckue J[foHbI — 9K30THUYECKHE POPMBI peibe-

da.

Tema 13. ®oboc u [deiimoc,
KaK cnyTHUKH Mapca.

Conep:kanue JeKuuil

®ob60oc — ctpax. Poboc: opOUTATBHBIE XapaKTEPUCTH-
KU, GU3NYECKNE XapaKTEPUCTUKU, XUMHUECKUH cO-
craB @oboca, penbeHOCTh TOBEPXHOCTH (KpaTep
CTHKHU, KaHaBKH, TIOJIOCHI), TpoucxoxkaeHne dobdoca.
Otkpeitue @oboca. Bug @obdoca ¢ Mapca. Conneu-
HbI€ TpaH3UTHIl. [IporHo3upyemslie pa3pyuieHus.
Heiimoc — yxac. [lepBbie HaOMIOIEHNS, HCCIEIOBA-
Hus. Popma, 0cOOEHHOCTH BpAlllEHUs, Y1aJIE€HHOCTb
OT IUIaHeThl, opouTa. dUznyecKre XapaKTepPUCTUKH,
nmoBepxHocTh (kparepsl CBudt, Bomsrep), nntepec-
Hble ¢paxThl o Jlelimocy. Bup [leiimoca ¢ Mapca.

Tema 14. Il1aHeTbl TUTCAH-

Conep:xaHue JIeKIUii




Tbl. I'a30oBbIii rurant IOnu-
Tep.

Koabua n cnyranku IOnum-
Tepa.

XapakTepucTHKa IUIaHET [ UraHToB, UX NEPEUUCIICHNUE.
OpOuTtanbhble XapakTepucTuku KOmuTepa, cTtpoeHne u
cocTaB armochepsl, arMmochepHble mporeccsl (0ypH u
rpo3bl), bonbmoe Kpacnoe nsatao, Manoe KpacHoe
MATHO, Tosica, 30HbI, BUXPU.FOXKHBIN MOTI0C — [UKII0-
HUYECKUM IITOPM, 8 Buxpeil. CeBepHBIN MOIIOC —
[IUKIIOHMYECKUN TITOPM, 5 KOJBIEBBIX BUXpEH (pUCY-
HOK).

Konbua FOnutepa. [Ipoucxoxaenue xoner. Cocras
koJer. Buner konenr FOnuTepa: ramo (BHyTpeHHEe),
IJIaBHOE, BHEIIHee nayTuHHoe. Sapo KOnurepa mour-
HbI UCTOYHHUK SHEPruu. ['aHuMe 1, caMblid KPYITHBII
cnytHuk Conueunoit cucremsl. Mo, EBpona, Kamu-
cTo u Apyrue 69 cnyraukos FOnutepa.

Tema 15. CarypH: opOn-
TaJIbHbIe XapaKTePUCTUKH
ABUKEHUsI, COCTAB ra3oB.
Koabua CarypHa u ero
CIYTHUKH.

Op6wuta u ock Bpamenus: Carypna.llcroku Ha3Ba-
HUSL,UCTOPUS n3ydeHus. COnoCTaBIeHUE €r0 pa3MeEPOB
¢ IOnurepom u 3emuneit. FOnurep kak camast KpynHas
mnanera ConHeunou cucremsl.CTpoeHue CaTtypHa:
SIIPO, CIIOM JKUJIKOTO METAINTMYECKOT0 BOJAOPOAA, CIOM
MOJIEKYJISIpHOTO Bojopoaa. Atmocdepa CaTtypHa: co-
CTaB ra3oB; BEPXHHUIA, HIKHUI CII0H 00JIaKOB, MPO-
cJIOiiKa nensHbIx o0maxkoB. bonbiroe bernoe ITarHO.
[IlecTryroybHbINA BUXPEBOU MOTOK.

Cocras koJell, caTypauanckue JyHsl (Mumac, [1an-
nopa, [Ipomereit, dnumeres, IreoH). Cemb Kojell: A,
B, C, D,E, F, G. Buemnee konb1o- A, CpeiHe — KOJIb-
1o B, BuyTpennee- komnbio C. Onucanue KoJiel U ux
nyH. llemn (Kaccunm). ®opmupoBanue Koell.
Onucanue TutaHa, Kak caMOro KpymHoro CIiyTHUKa
CarypHa. Pes, fAner, luona, Dunenan, Mumac, ['une-
proH. O6Imue uX XapaKTepUCTHKU.

Conep:kanue JeKuuii




Tema 16. Jlensinbie njiaxe-
Thl TUTAHTHI. YPaH.
HakJy10H ocu BpameHust U
€ro nocJjaeACTBHS.
BuyTrpenHee cTpoeHus,
KOJIbIIA M CIIYyTHUKH Y paHa.

Oom1as xapakrepuctika ¥Ypana. OpouranbHble 0CO-
oennoctu. [IpuumHbl HaKIOHA ocu. PaccTostHue 10
Connna (adenuit, nepurenuii). Y paHOBCKUE CYTKH.
Paccrosinue no Ypana, Bpems nonera k mianere. Ot-
KpbiTHE YpaHa. BungumocTts YpaHna (Tyckias miaHe-
Ta). ['0my0oBaTO - 3€JICHBIN AUCK U JBA CITyTHUKA
O6epon u Tutanus. Mccnenosanust Ypana aBToOMaTH-
YeCKUMH MEKIIJIAHETHBIMHU CTaHLUSMHU.

Buyrtpennee ctpoenue Ypana: spo, MaHTHUs, aTMO-
cdhepa U3 MeTaHa U TeNusl, BHEIIHS aTMocdepa (Tpo-
nocdepa, crpatochepa, Tepmochepa). Ce30HHBIE U3-
menenus. Koaema: /[3eta, 6-¢ KoJbllo, 5-¢ KOJIbIIOo, 4-¢
koib1o, Anbda, bera, Ota, 'amma, [lenbra, JIamOna,
OncuioH, Hro, Mro. BHyTpeHHUE KoJibl1a, BHEIIHHE
koabLa. Mx xapakrepuctuku. [ 1aBHbIe CIIyTHUKHT
VYpana: O6epon, Tutanus, Apudib, YMOpudiib, Mu-
panza. 13 BHyTpeHHUX, 5 KPYIHbIX, 9 HEPETYISIPHBIX
cnyTHUKOB. CIIyTHHKY BHEIIHUX Kouel: Mab, [1ak,
Kynunon, Pozanunna, xynserra, Jleznemona, buan-
ka, Odenus, Kopneres u 1.1

Tema 17. HentyH — roJsryoas
IJIaHeTa.

Conep:kanue JeKuuil

OpOuTanbHble XapakTepucTuku. Havano usydenus u
COBpPEMEHHBIN nHTepec. JMMTenbHOCTh HENTYHOBCKHUX
cyrtok. [IporuBocrostnue Hentyna. BayrpeHnnee ctpo-
€HUE: KAMEHHO-JIEASHOE SIIP0; aMMHUAaYHO-METAaHOBAsI
MaHTHUS; aTMOC(PHBIN CII0H U3 MeTaHa, Tenus, BOJO-
pona; BepxHssi atrmochepa. Ciion aTMochepsl: TPOIo-
cdepa, ctpatocdepa, Tepmocdepa, s3x3ocdepa, ux
TeMIlepaTypHble 0COOEHHOCTH. BhIsBIeHNE MPUUKH
cuHero nsera miaHeTsl. bonsnioe Temuoe ITaTHO.

Tema 18. TpuToH — ciyTHHK
Hentyna. Koanbua Henryna.

Conep:xaHue JieKIuii

Oomas xapakrepucTtika cytHukoB Henryna. Tpu-
TOH, KaK caMblid KpYIHBIN 13 HUX. OpOuTaIbHBIC U
(bu3nyuecKre XapaKTepUCTUKH. MeTalljIo - CHITUKaTHOE
PO, MaHTHs, Kpruosmtochepa, Tporochepa, TepMo-
cdepa, sx3ochepa Tpurona. Y gapusie kpareps! Tpu-
TOHA (LIEMOYKH KPaTEePOB, KOTIOBUHBI, TPSJIbI, OOPO3-
IIbl, MaKyJia, maTepsl, IIaTO, PHITBUHBI, 00JIACTH, paB-
HuHbI). ['a3oBble reitzepsl. Ciyrauku: Hasna, Tannaca,
Hecnuna, ["anares, Jlapucca, [Iporeyc, TpuToH,
Hepeunna.

Konbiia Henrryna: xomnbiio Anamc, apka XpadpocThb,
apka CBo6opbl, apka PaBenctBol,2, apka bpatcrtso,
be3pIMsiHHOE KOJTB110, KOJIBbIIO Aparo, kKoiblo Jlaccen,
KoJbLo JleBepbe, KoabLo 1 'asie.

Tema 19. KapiaukoBbie
miaanersl. [LiyToH.

Conep:kanue JeKuuil

XapakTepuCcTUKa KapJIUKOBBIX Iu1aHeT. OpOuTanbHbIe
xapaktepuctuku [lnyrona. {namerp, macca, miot-
HOCTh. OnucaHne BHYTPEHHETO COCTaBa U CTPOEHUS




nosepxHocTu (kparepsl bepuu, Xapc, Dmamnor, Cumo-
Hesny; 3emnu Beru, Benepsl, Bosikep; paBHuHA
Cnyrauka; odnactu Jlosmna, Tom60; yerymsl Pefica;
KOTJIOBUHBI AJJTMBYH, ['ekna; ropsl bappe, Xunapu,
Wnpucu; 60po3nsl, Tpsabl). BHyTpenHee ctpoeHue:
KaMEHHOE SIIPO, CIOW BOASHOIO JIb/Ia, CJION 3amMep3-
miero azora. Knumarnueckue 30Hb1 [ImyTona: Tponu-
KM, AQpKTHYECKasi, TPONINYECKU-aPKTUUIECKAs], CYTOUHAS
00J1aCTh, MOJISIPHAsE 00JIACTb.

XapoH, Kak camblil KpynHbId ciiyTHUK [lnmyTona. ['na-
pa, Hukra, Kepbep, CTukc — ux KpaTkue XxapakTepu-
ctuku. Cxema ux pacnoiioxkeHust BOKpyr [nyrona.
Hcropus nzydenus Ilnyrona u onpenenenus ero cra-
TycCa IUIAHETHI — TPAHCHENITYHOBOE TEJI0- KapJIMKOBAs
TJIaHeTa.

Tema 20.Tunbl KoMeT MO
®.A. bpeauxuny. Cocras-
HblIe YaCTH KOMET: siApo,
roJioBa, XBOCT.

Conep:xanue JieKIuii

Mausbie Tena ComHEeYHON CUCTEMBI. ACTEpOUIBI: pa3-
MepBbI, Ha3BaHUs1, CpPeCTBa HAOIOAeHUs, OpOUTHI. Be-
cta, [lepepa, [lannana.

KomMmeTsl: onpenenenne «koMeTa», COCTaBHbIE YacTU
KOMET: T'0JIOBa, PO, XBOCT. KopoTkonepuoanueckue
u ponronepuoanyeckue komersl. . A. bpenuxus: 1,
II, IlITumer xBocTOB KOMeT. Komera INannes. Komera
XuaxkyTake.

Tema 21. Buabl MeTeopuTOoB
HCXO/sl U3 UX XUMHYECKOr0
cocTaBa.

Bosauabl u MeTeopsl.

Conep:xanue JieKIuii

Onpenenenne «meteoputy. [IponcxoxaeHne MeTeo-
pUTOB. BUIbI METEOPUTOB: KAMEHHBIE, KEJIEIUCTHIE,
JKeJe30 - KaMeHHbIE, YTIIUCThIe XOHIPUTHL. MeTreop-
HbIe MOTOKH. CTPYKTYypa MOBEPXHOCTH: OTILIU(OBAH-
Has, IIepoxXoBarTas, UCUepUYCHHAs U T.I. ACTPOIPO-
omembl. KpaTepbl 1 UX COCTABIISIFOIINE YJIIEMEHTHI,
XOHJpBI. MeTon a3podoTOCHEMKH B U3y4E€HUU KpaTe-
poB. CaMble IpEeBHUE U KPYITHbIE METEOPUTHBIE Kpa-
Tepbl 3eMJIU. APU30HCKHII METEOPUTHBIN KpaTep
(CIIA). CuxoT>-AnUHBCKUAN METEOPUT. YenssOnHCKIit
MeTeopuT. M3yueHrne ocTaTOYHbIX T€J METEOPUTOB.
Oco0eHHOCTH METEOPHBIX TTOTOKOB M MOCIIECTBUS HX
BXOIeHHs B aTMocdepy 3emn. [lepcennsl, Jleonu-
1el, [lootu. OnpenencHue «O60MHI», UX TPOUCXOK-
nenue. JIBmkeHue 60auaa U IOCIeACTBUS UX MaJIEHUs
Ha MOBEPXHOCTb.

Tema 22. 3Be3abl 1 UX

Conep:xaHue JieKIUil




CNEKTPaJbHbIE KJIACChI.
CnekTp, uBeT, TEMIIEPaTy-
pa.

Mopenu 3Be3/1. /ABoiiHbIe
3Be3bl. CBepXIUraHThI,
KapJMKH.

IlepemeHHbIC U HECTALMO-
HapHble 3Be31bl. HoBbIe n
CBEPXHOBBIE 3Be3/1bl.

Omnpenenenue «3e3aa». CBETUMOCTD 3Be3/1. Bunnmas
3Be3Has BeIMYMHa. AOCOIIOTHAS 3BE3/IHAs BEJIMUMHA.
CrniekTpbl cBeTUMOCTH 3Be3/. CBSA3b CIIEKTpA U3ITyde-
HHUS C TEMIIEPATYPHBIMU IpaieHTaMu. 3akoH BuHa.
benrie, rony0Oble, xenThie, KpacHble, HH(ppaKpacHbIe
3Be3/bl. [[narpaMma «crnekTp — cBeTUMOCThY. Kpac-
HbIC KapJIMKH, TUTAHTHI, CBEPXTUTAHTHI, OeJIble Kapiiu-
KH, JKETIThIC KapJIMKH (TTOCIeI0BATEILHOCTD 3BE3T).
JIBOIHBIE 3BE3/IbI: ONITUYECKH JIBOMHBIC, PU3UUECKU
JIBOMHBIE, BU3YaJIbHO-BOWHBIE, CIIEKTPAIIbHO-
JIBOMHBIC, 3aTMEHHO-IBOMHBIE. HOBEIE 3Be3161. Mojie-
JIY 3BE3/1: TOpsYME 3BE3/bI [NIABHOM MOCIEA0BATEIb-
HOCTH, OeIble KapJINKH, KpacHbIe Kapauku BHyTpeH-
HEe CTPOCHHME 3BE€3]] PAa3HBIX KIJIACCOB.

[TepemeHHbIE 3Be3/1bI, 3aTMEHHEIC IEPEMEHHBIE, (U-
3UYECKHU NIEPEMEHHBIE, CTPOr0 NEPUOJUYECKHE, C HE-
MPaBUJIbHBIMU NIEPUOJIAMHU, JOJTONEPUOINIECKUE, KO-
potko nepuoanunsie. Ledenns n ux onucanue. [Ipu-
YUHBI TyJlbcaluii. BCIbIXUBarOIMe 3B€3/1b1: HOBBIE U
ceepxHoBbIe. Ilynbcapsl. HeiiTpoHHbIe 3Be3 161 Uep-
HBIE JIBIPBL. DBOJIIOLMS 3BE3 .

Ilpakmuueckas paboma. Pabota mo actpoHoMuYe-
CKOMY atjiacy. Bru1aBUTE 3aBUCUMOCTD MCIKAY TCMIIC-
paTypoii 3Be3/1bl TJIABHOM MOCIEA0BATEILHOCTH U €€
CIEKTPaJIbHBIMHU XapaKTEPUCTUKAMU. Y CTAHOBUTH
criekTpanbHbIi Ki1acc Connua. [IpuBectu npumepsl
0embIX U ToNyOBIX 3Be3/. VI3yunTh nuarpamMMbl CBETH-
MOCTH y TIEPEMEHHBIX 3BE3/I.

Tema 23. Ctpoenne I'anak-

Conep:xaHue JieKIuil




THKH: 0aJIIK, rajio.
®opmbl IN'anakTuk no J.
Xa60ay. Co3Be3ausi.

lNamaktuka Mueunsnii [Iyrs. Monens crpoenus ['a-
JAKTHK: PO, TAJI0, OATHK, raTaKTHYeCcKasl TI0C-
KOCTb, 3B€3/IHbIN JUCK, CHUPAJIbHBIE PYKaBa, rajJaKkTH-
yeckas kopoHa. ®opwmer ['anakTuk: cnupanbHas (HOp-
MaJjbHas, IepecevueHHas), JUIMNTHIeCKas, Hermpa-
BWJIbHAA, TMH30BU/IHAS, IAPOBbIE. 3BE€3AHBIE CKOILIE-
HUS: IIApOBBIE, paccesiHHbIe. Bpamenue ['anakTuk u
JBH>KEHUE 3B€3/]. 3aKOHOMEPHOCTH BpAILICHUS HalllCH
3Be3qHOU cucTeMbl. Anekc CoJlHIIa ¥ KOpOTallMOHHAs
OKpPY>XHOCTh. CKIIOHEHHE 3BE3/bI, MMPSIMOE BOCXO0XKIE-
HUE 3BE3/1bl, BRICOTA CBETUJIA B KYJIbMUHALIMK. Mex-
3B€37Has Cpela: TYMAHHOCTH, KOCMHUYECKOE HU3ITyde-
HHUE, ra3pl BOAOPOA U renuii. Bzaumopercrsue [ anak-
TiK B KocMuueckoM nipoctpancTBe. CausHUE Talak-
THK ¥ €T0 TIOCJICICTBHA.

Onpenenenne «co3Be3aue». Bumupl co3Be3nnii U ux
OIIMCaHHE. 3BE3/bI, BXO NS B co3Be3aus. CaMmbic
spkue 3Be37bl HeOa. [TonspHas 3Be3na. bonbinas u
Mamnas Measenuna. Co3pe3aue Bonomnaca, boasmoro
I1ca, Opurona, Jlupsl, Ckoprrona, /less1, Jlebens,
JIbBa, Pe16w1, brinznenos, Tenbia, Opna, Manoro Ilca,
Bosznauuero.

[IpakTuyeckas pabora. Pabora o actpoHOMHYECKOMY
aTnacy. U3yuuts 3Be3mHoe HEO0. OnpeienuTh Ha HeM
camble sspkue 3Be3bl. Haittu bosbryro u manyro
MEJBEIMIY, CO3BE3/IME CBOErO 3HAKA 30/IMaKa.

Tema 24. )Ku3zHb 1 pa3ym BO
Bcesennoii

Conep:kanue JeKuuil

Ectb 5n xu3Hb Bo Beenennoii? /IBa HanpaBieHUs
n3ydenus Bonpoca. [Ipuem pannonsnyuennit uz Koc-
MoOca Ha pa3In4YHbIX yactoTax. [lonck curuanos uc-
KYCCTBEHHOT'0 TPOUCX0k1eHus. [lonck opranndeckoi
KU3HH Ha IPYTuX IUIaHeTax. PaguonmMmnynbsceel, paano-
nHpopManus OT APyrux nuBmim3aui. OTnpaBka
CUTHAJIOB € 3eMJI O CYILIECTBOBAHUH YEIOBEYECKOM
muBunu3anuu 1 HameMm JIHK — koae. Bo3aMmoxxHOCTH
CYIIECTBOBAHMS )KU3HU HA IPYTUX IJIaHETax, HEOOXO-
JTUMBIE YCIIOBUS U UX OLIEHKA. be3ycremHocTs noncka
#u3HU B COJIHEUHOM CUCTEME.

Oos3aTesibHasi yueOHasi HATPY3Ka (TeopeTHyecKre U NMPAKTHYECKUE 3aHATHS)

34

CamocrosiTesbHasi padoTa

17

Bcero

51




3.YCJIOBUSA PEAINBAIINNU TPOT'PAMMBI INCIUTIJINHBI
3.1. TpeOoBaHus1 K MUHUMAJBbHOMY MATEPHAJIbHO-TEXHNYECKOMY Olecrie-
YyeHus

PCaJII/IBaHHH IMporpaMmbl JUCIHHAITIIINHBI Tpe6yeT HaJ M4y yqe6H0r0 KaOWHETa ecTe-
CTBCHHO-HAYYHOI'O ITIO3HAHHWA MHUpaA.

Obopyoosanue yuebH020 Kabunema: MOCaA0YHBIE MECTA M0 KOJIMYECTBY 00y4daro-
mmxcsi, pabouee MECTo MpernoaaBaTes, Jocka yueOHas, noptpetsl Llnoakosckoro,
TepemkoBoi, ["arapuna, [{uonkoBckoro; Tabnuma «Kocmoce» («IIpodIIpeccy, 2014
r), o0yuaronuii miakat «CoyiHeuHas cucteMay («33anpuHT, 2021), BIBECKH OHO-
rpaduu u nonetoB B Kocmoc no Ceernane CaButckoit, Bnagumupy BukrtopoBuuy
AxkcénoBy, Onery KoncrantnHoBuuy AHTOHOBY, Anekcanapy llaBnoBuuy AsnekcaH-
npoB, Bacwmii ['puropsesud JlazapeBy, Onery KoHcTaHTHUHOBUYY AHTOHOBY U JIpY-
I'MM POCCUUCKUM KOCMOHaBTaM. Buaeoguibmbl B pamkax InternetpecypcoB Ha TEMBI:
«HewTponnsle 3Be3/bl. PazHOOOpasue v 3BOJIIOIMSA HEUTPOHHBIX 3Be31. Ilynbcapsl u
panuonynbcapbl» (Rubtsovchannel), «Yepubie kapiuku. Korga moracHyT Bce 3Be3/1bI
B0 Beenennoit?»(Rubtsovchannel), «I1naneTHbie cucTeMbl O€IbIX KapJIMKOBY
(Rubtsovchannel), «[Touemy muaHeTsI JiexaT B OJTHOM TuTOCKOCTU?», «Kak ycrbimarh
yepHble AbIpbl. 3ByKH U3 Kocmocay, «Ilmanera HentyH v HOBast MUCCUS», « AHIPO-
mena» (Cosmos), «KBazaps» (Cosmos), «IlepBeie peanbHbie cHUMKM CatypHa»
(Hubble), «Camas crpannas mnaneta ConHeunoi cuctemsl: Ypany (Ilapamoxce),
«Yto nocnennum yBusen Bospkep — 2 Ha Ypane» (Cosmo), «Kak BeIrasgsaT Oau-
xarmue [Nanaktuku» (Cosmo), «Iloner KA «HOHoHa» Haja BepmrHAMU 00JIaKOB
FOnurepa» (FutureAesthetics), «Hosie uccnenopanus armocdepst FOnurepa» (Fu-
tureAesthetics), «Uto nocnennum yBuaen Kaccunu na Carypuae» (Cosmo), «I opsuas
anera Benepa. Y ausutensusie paxto» (Ilapanokce), «3oua «Parker» nemaer mo-
Tpsicatomue cHUMKU CoHIa, TpuOIM3UBIIKCH Ha 10 MIJIJTHOHOB KUJIOMETPOB)
(3moit Kocmoc), «I'opusont coosiTuit. JInmo na Mapce» (Tenexanan Tene [Tanutpa),
«Mepxkypuit — onmxke Bcero k Conniry. Bee o Mepkypuun» (Cosmos), «UTto yBuaena
MexrutaneTHas ctanius NewHorizons npunereB k [Inyrony?» (JIoBu MOMEHT),
«ITepBbie peanbHbie cHUMKH Mapca. Uto Mbl oOHapyxuiau?» (Hubble)«Bcs npasaa
00 m3yuenuu Benepsi 3oamamu u3 CCCP» (Hubble), «JlecsaTh caMbIX KpacUBBIX JIyH-
HBIX KpaTepoB» (DSAstro), «IlepBbie peasibHble M300pakeHust DHIEIaaa. YTo MBI
obnapyxunu?» (TheSimplySpace), «®oboc — cnytauk Mapcay (Lia), «Ha Mapce
oOHapykeHa Bojia B Bujie paa!l Uto yBuaen MapcuaHckuii opOUTaIbHBIN ammapat?
(Hubble), «/lecsats ynuButenbHbix daktoB o FOnutepey» (Ilapamokc), «COopHUK
3Be3bD» (DTO HTEpEcHO).Habop poTorpaduii Mo 3B€3AHOM IBOJIOIUHU (OT MPOTO-
3BE3/IbI 10 OEJIbIX U YEPHBIX KAPJIUKOB, HEUTPOHHHBIX 3Be3[1; «CTaauu 3BOIOIUN
Comnnay (IpoI0JKUTETBHOCTD, MPE00IIaalolue XUMUYECKUE JJIEMEHTHI ), « Ku3-



HeHHbld MK ConHuay» (TymannocTs, [IpoTo3Be31a, OCHOBHAS MOCIEA0BATEIb-
HOCTh, KpaCHBIC TUTHAHTHI, [ lTaHeTapHast TyMaHHOCTb, O€JIbIN Kapiuk), «Moaenu
HeOecHoM cepbiy; rio0yc 3Be3aHOro Heba (Tabnauiia), 38e31HbIC KapThl (Ta0IHIa).

Texnuueckue cpeocmea 00yueHus: MyIbTUMEAUNHBIA POEKTOP, KOMITBIOTED.
3.2.AnpopMmannonHoe odecneyeHue 00yueHmsl.

IlepeyeHb pexoMeHayeMbIX yUeOHbIX u3aannil, UHTepHeT-pecypcoB, 10M0THU-
TEJbHOU JIMTEPATYPbI

OcHosHble UCMOYHUKU:

1. BoponuoB — BenbsiMmuuoB b.A. Actponomus. ba3oBeiii ypoBens. 11 kiacc:
yaeOHuk / b.A. Boponnos-Benssmunaos, E.K. Ctpayt. — M.: Jlpoda, 2019. —
238.

2. Actponomus. 10-11 xnaccer: atnac / H.H. T'omynuna, N.I1. Kapauenrena,
A.A. Koxanos.- M.: Jlpoda, 2019. - 56 ¢

ﬂOl’lOJZHMmefleble UCMOYHUKU.

1. Vaitrxayc JI. buorpadus Connma / mox penakmueit FO.H. Ckopoxox. — M.:
Okcmo, 2008. — 368 c.

2. Actponomus: 10-11 k. / A.B. 3acos, B.I'. Cypaun. — M.: bunom. Jlabopato-
pust 3Hanui, 2019. — 304 c.

3. bpammnos JI.I'. Y auButenbHas actpoHomust. O yeM ymMordand y4eOHUKH? :
H3n-Bo «2OnHac — kauray, 2013. — 200 c.

4. VY nusutenbHas kocmosiorus. O yem ymonvanu yueOnuku / Jles lllnnbHuk. —
M.: DHAC — Knura, 2012.

5. Actponomus: Bek XXI / penakrop — coctaButens B.I'. Cypaun. — ®@pesuno:
«Bek XXI», 2007. — 608 c.

6. Ilomog I1.M. O6menocTynHas mpakTudeckas actponoMus. - M: I'ocynap-
CTBEHHOE U3/1-BO TEXHUYECKU-TEOPETUUECKOMN JTuTeparypsl, 1959.

7. Kynam M.A. Actponomus 11 k. TexHosorndaeckue KapThl YPOKOB I10 yueO-
HUKY b.A. BopoHnuoBa — BenbsimunoBa, E.K. Ctpayta. — Bonrorpan.: Meroa-
kumra, 2019. — 127 c.

8. Meroanueckoe mocodue mo actponomun. 10-11 k1. Meroaudeckoe mocoodue
g yaurens. — M.: U3n-Bo bunom Jlaboparopus 3uanuii, 2020 T.

9. 3acoB A.B. Actponomus 10-11 ki Meronnyeckoe nocooue amst yaurens /
A.B. 3acos, B.I'. Cypaun. — M: bunowm Jlaboparopus 3nanuii, 2020. — 47 c.

10.Mamonkuna JI.U., CyneiimanoB B.®. 3anauu u ynpaxxHeHus 1Mo oo1ei act-
ponomuu. — Kazans, 2002.



HNuTEepHET pecypcesl:

1. KoHCIEKTHI YpPOKOB, CIIPaBOYHbBIE MATEPUAIIBI
http://www.astro/ Websib.ru

2. JleMoHcTpalMOHHbIE TAOJUIIBI IO ACTPOHOMUU B JIEKTPOHHOM (hopmaTe
http://www.astrotime.ru

3. HoBOCTHBIE aCTPOHOMHYECKUE CANTHI
http://www.astronet/ru/

http://www.novosti.kosmonavtiki.ru

http://www.astronews.ru

http://www.theuniversetimes.ru

4. NnTepHeT —KypHaI
http://galspace.spb.ru/index-nov.html

5. MOCKOBCKHUI TIJITaHETAPUI
http://www.youtube.com

6. Kanenmapp JTyHHBIX U COJTHEUHBIX 3aTMEHUI
http://www.astronetru.



http://www.astro/
http://www.astronet/ru/
http://www.novosti.kosmonavtiki.ru/
http://www.astronews.ru/
http://www.astronet/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JNCIIUIIJIMHBI
KoHTpo/1bM OLeHKA pe3yJbTaTOB OCBOCHUS IUCLUILIMHBI OCYLIECTBISETCS MPEIo-
JlaBaTEJIEM B IPOLECCE MPOBENECHUS CaMOCTOSTENBHBIX padOT, TECTUPOBAHUS, a TaK-
K€ BBIIIOJHEHUS 00YYaroIMMHCS MHANBUAYAIbHBIX 33JJaHUI, IPOEKTOB, UCCIIE10Ba-
HUH.

Pe3yﬂbTaTbl oﬁyqemzm (I)OpM])l 1 METOAbI KOHTPOJIA U OLICHKH

(ocBOeHHBbIE YMeHMS, YCBOEHHbIE 3HAHMSA) Pe3y/ILTaToB 00yenns

ymemb:

1. Brnajierh OCHOBOINOJIATAOIIUMH aCTPO- ACTPOHOMHYECKHE TUKTAHThI

HOMHWYCCKUMHU MMOHATHAMU, TCOPUAMU,

NHnuBuayanbHOE 3a1aHNE
3aKOHAMH U 3aKOHOMEPHOCTSIMU;

KonTponbnas pabota

2 VBepeHHO TOJIB30BATECS ACTPOHOMHHe- | |[OATOTOBKA COOOMICHNH, 10-

CKOM TEPMHUHOJIOTUEN U CUMBOJIUKOM; KJ1a/10B, pedepaToB

3. Oco3HaBaTh POJib OTEYECTBEHHOMN TTO/roTOBKa COOBLIEHHH, 10-

HAayKl B OCBOEHUU U UCIOJIH30BaHUU
KJaJI0B, pedepaToB
KOCMHYECKOI'0 MPOCTPAHCTBA U Pa3BU- 7108, pedep

TUU MEXIYHAPOJHOTO COTPYIHUYECTBA
OueHka pe3yJabTaTUBHOCTH T10-

B TOM 00JIACTH.
cemienns [Inanerapus, Kamyx-

CKOI'o My3¢€s1 KOCMOHABTHKHU.

3HaAmMb:

1) crpoenne CoNHEYHOM CHCTEMBI, 3BO- WnnuBunyanbubiii 1 QponTas-

JIOLUIO3Be3] U BceneHHou, IpocTpaH- | HBIA OMPOC, acTPOHOMUYECKUH
CTBEHHO-BpeMEHHbIE MacIuTadbl Bee- KTAHT
JIEHHOW;
2) cymHOCTh Ha0I0AaeMbIX Bo Beenen- WHMBHAYAIBHBIH OIPOC
HOU SIBJICHUM;
3) 3HaueHWe aCTPOHOMUM B MPAKTUYECKON | MIHIMBHIyaaIbHOE 3a/1aHUE
JEATEIbHOCTH YEJI0BEKA U JAJIbHEUIIIEM

HAy4YHO-TEXHUYECKOM PA3BUTUU IoxroroBka coobIeHUH, 10-

KJIaJI0B, pedepaTon
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