-
S o

pis3

Kuposckoe 00j1acTHOE rocy1apCTBEHHOE
001meo0pa3oBaTe/ibHOE ABTOHOMHOE YUpPesKIeHne
"KupoBckuii pusnko-mareMaTudeckui gunei'

[Ipunsra YT1BepxkaeHa

Ha 3aceJaHuu nupextop KO['OAY KOMIJI
Hay4YHO-METOJANYECKOTO

coBeta KOI'OAY KOMIJI M.B. Ucynos

rpotokos Ne 3 ot 29.08.2023 1.
[Tpuka3z Ne 47/2 ot 31.08.2023 r.

PABOYAJ ITPOI'PAMMA T10
AcTpoHOMUU
Ha 2023-2024 yueOHbIi TO1
s 11-x knaccoB

[MopnncaHo
undposon
noanucbio: Micynos
Mwnxann Bacnnobesuny
HNata: 2023.08.31 Hcynos M.B.
16:07:12 +03'00"

CocraBus(a) :

2023r.



HosicHUuTeEIbHASA 3aNMCKA
Pabouas mporpamma mo acrpoHomMuu B 11-m Kilacce cocTaBieHa B COOTBETCTBUU C
QenepanbHbBIM  TOCYIAPCTBEHHBIM  00pa3oBaTEeIbHBIM  CTAaHAAPTOM  CPEAHEro  OOIIero
0o0pa3oBaHMs ¢ y4E€TOM IMPUMEPHOI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl CPEIHEro OOIIEeTo
oOpa3oBanus MuHuctepcTBa oopazoBanus 1 Hayku Poccuiickoii @enepanun (M.: IIpocenienue,
2015).
[Tpu cocTaBiieHUH TIPOTPAMMBbI OBLITM YITCHBI HOPMATHBHBIC JTOKYMEHTHI:
o @enepanbublii 3akoH PO «O06 obpazoBanuu B Poccuiickoit denepanun» (CTaThu
9,14,29,32);

e  denepanbHBIN roCcyIapCTBEHHBIN 00pazoBarenbhbiii cTanaapt (I[Tpukas
MunucrepcTBa oopazoanus U Hayku P® ot 17 mas 2012 1. N 413 (¢
u3MeHeHussMu ) «O0 yTBepkeHnu denepanbHOro rocy1apCTBEHHOTO CTaHAapTa
CpemHero oomiero oopasoBaHus»;

e OenepaibHBIN IEpeYCHh PEKOMEHI0BAaHHBIX yueOHNKOB Ha 2023-2024
e OcHoBHas oOpa3oBareinpHas mporpaMma OCHOBHOTO OOIIero oOpa3oBaHUs
KupoBckoro 061acTHOT0 rocyJapCTBEHHOTO 0011e00pa30BaTeIbHOTO aBTOHOMHOTO
yupexnenusi «KupoBckuil ¢uszuko-mMatematuueckuii nunei» Ha 2023-2024
y4€OHBIN IO/,
e PaGoueii mporpammel Bocriutanus Ha 2023-2024 yueOHbIi rof
«ACTPOHOMHUSY;
* YMK b. A. BoponnoBa-BenbsimunoBa. Actponomus (10-11 kiaccer)
* YueOnuk. Boponmos-Benbsmunos b.A., Ctpayt E.K. Acrponomus (6a30Bs1ii ypoBens), 10-11
kiacc, OO0 «/IPODAy. 2018
[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
JIn4HOCTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CPeHero
0o01rero o0pa3oBaHus
1) poccuiickast rpaxkaHcKast UASHTHYHOCTb, TATPUOTH3M, YBaXKEHUE K CBOEMY HApOJ1y, YyBCTBO
OTBETCTBEHHOCTH Tepea PoauHol, ropaoctu 3a
CBOI1 Kpaii, cBOI0 PosinHy, mpoluioe 1 HacTosIIIee MHOTOHAIIMOHAILHOTO Hapoa Poccun,
yBa)KeHHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, (hiar, TUMH);
2) rpaxaaHcKast MO3UIIKS KaK aKTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCUKCKOTO 00IIecTBa,
OCO3HAIOIIIET0 CBOM KOHCTUTYLIMOHHBIE TIPaBa 1
00513aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPAIOK, 00JIaJar0Ier0 YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO
TPaAUIIMOHHBIC HAIIMOHAIBHBIE U 00IIIEUETIOBEUECKHNE TYMAHUCTUUECKHUE U IEMOKPATUUECKHE
[IEHHOCTH;
3) TOTOBHOCTH K City’keHHI0 OTEeUYeCTBY, €ro 3alIuTe;
4) copMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIIECTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha JIMajiore KyJabTyp, a TAKXKe Pa3InYHbIX (OpPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MeECTa B IMOJIUKYJIBTYPHOM MHUPE;
5) chopMUPOBAaHHOCTH OCHOB CAMOPA3BUTHSI 1 CAMOBOCITUTAHHS B COOTBETCTBHH C
00111eYeI0BEUeCKUMH IIEHHOCTSIMU U UJIeaTaMH
Ipa)KAaHCKOTO 00IIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPUECKOH U
OTBETCTBEHHOH JI€ATEIHLHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U MOBEACHHE B MOIUKYIHTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JIUAJIOT C IPYTHUMH JIFOJIbMU, TOCTHTaTh B
HEM B3aMMOTIOHUMAHUsI, HAXOJUTh OOIIHE LEeTN U COTPYIHUYATD JUIS UX JTOCTHXKEHUS,
CIIOCOOHOCTH POTHUBOCTOSITH MICOJIOTUN IKCTPEMU3MA, HAIlMOHATIN3MA, KCeHOPoOuH,
JTUCKPUMHUHAIIMH 10 COIUAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM IPU3HAKAM U



JIPYT'MM HETaTUBHBIM

COLMAJIbHBIM SIBJICHUSM;

7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETHMH MIIAJIIIIETO BO3PACTa, B3POCIIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIC3HON, Y4eOHOUCCIIEI0BATELCKOM, TPOSKTHON U APYTHX
BUJAX JICATEIILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHHUS OOIIEYETIOBEYECKUX [IEHHOCTEH;
9) rOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CAMOOOPa30BAaHUIO, HA TIPOTSHKECHUN
BCEH KU3HU; CO3HATEILHOE OTHOLICHUE K

HENPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCTICIIHON MPOPECCHOHATBHON U 00IIEeCTBEHHOM
NeSITeTbHOCTH;

10) scTeTnveckoe OTHOIIEHUE K MUPY, BKJIOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

11) npunsATHE U peanu3anus LEeHHOCTE! 3J0pOBOro U OE30MacHOro 00pasa KU3HU, TOTPEOHOCTH
B (hM3MUECKOM CaMOCOBEPILICHCTBOBAHHH,

3aHATUAX CTIOPTHUBHO-03J0POBUTEIHHON JAESITENbHOCTHIO, HETIPUATHE BPEIHBIX MPUBBIUCK:
KYpEHHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB;

12) GepexkHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3HMUYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK U APYTUX

JI0JIeH, yMEHHE OKa3bIBaTh MEPBYIO MOMOIII;

13) oco3nanHbIi BEIOOp OyayIiei npodeccur U BO3MOKHOCTEH peann3aiuy COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB; OTHOIIECHUE K

npoecCHOHANBHOM NeSTEeIbHOCTH KaK BO3MOKHOCTH YYaCTHUs B PELUICHUH JTUYHBIX,
0O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAMOHAIBHBIX

npo0Jem;

14) chopMUPOBAaHHOCTH HKOJIOTUIECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHHS COIIMATBHO-
HIKOHOMHYECKUX MPOIIECCOB HAa COCTOSTHUE MIPUPOTHON U

COLIMATBHOM CPeIbl; TPUOOPETEHHE OTIBITA YKOJIOTO-HAPABICHHON AEITEITbHOCTH;

15) OTBETCTBEHHOE OTHOIICHUE K CO3J]aHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MTPHHSATHUS
LIEHHOCTEN CEMEHHOM KU3HH.

MeTanpeaMeTHble pe3yJibTAThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopazoBanus

1) ymMeHHEe CaMOCTOSATENEHO OTPEACISTh e JACATEIIEHOCTH M COCTABIISTD TUTaHBI
JeSITebHOCTH; CAMOCTOSATEIBHO OCYIIECTBIISATD,

KOHTPOJIMPOBATh U KOPPEKTUPOBATh JEATEIHHOCTD; UCIOIb30BATh BCE BOZMOYKHBIE PECYPCHI IS
JOCTHOKEHUS TOCTABJICHHBIX 1eNIel U peanu3anun

IUIaHOB JIESTEILHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYAlUsX;

2) yMeHHe MPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOM
NeSITebHOCTH, YIUTHIBATH MO3HUIIMHU APYTUX YUaCTHUKOB

NesITebHOCTH, 3PPEKTUBHO pa3periaTb KOH(QIHUKTEI,

3) BazieHne HaBBIKAMH [T03HABATEIbHOM, yUeOHO-HCCIeI0BATENbCKOM U MTPOSKTHON
NeSITeIbHOCTH, HaBBIKAMU pa3pelieH st mpooiiem;

CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIbHOMY TIOMCKY METOZIOB PELICHUs TPAKTUYECKUX
3aja4, MIPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHHUS;

4) rOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITENTbHOW HH(OPMALIMOHHO-TT03HABATEIbLHON
NeSITeTIHHOCTH, BJIaJICHHE HABBIKAMH TTOTYYICHUS

HE00X0IMMOW HH(POPMAIIUU U3 CIIOBAPEH Pa3HBIX THIIOB, YMEHHE OPUEHTHPOBATHCS B
Pa3IMYHbIX UCTOYHUKAX UH(OpMALNU, KPUTHUECKU OIICHUBATD

U MHTEPIPETUPOBATh HH(OPMALIKIO, TOJIYYaEMYIO U3 PA3INYHBIX HCTOYHUKOB;



5) yMeHue UCTIOIb30BaTh CPEACTBA UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee - UKT) B penieHU KOTHUTUBHBIX,

KOMMYHHKATHBHBIX ¥ OPraHU3alMOHHBIX 33/1a4 ¢ COOJIIOJICHIEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PeCypcOCOepeKeHH s, TPABOBBIX M STHUECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MIaCHOCTH;

6) yMEHHE OTIpeNIeNATh Ha3HauCHHE U (PYHKIUHU Pa3IMYHBIX COLMATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITENILHO OLIEHUBATh U IPUHUMATD PEILICHUS, ONPEAEISIOLINE CTPATETUIO
MOBEJICHNUS, C YUETOM I'PaKJaHCKUX U

HPABCTBEHHBIX LIECHHOCTEH;

8) Bi1aJicHUE SI3BIKOBBIMU CPEJCTBAMH - YMEHHE ACHO, IOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3peHus, UCI0Ib30BaTh aJIEKBATHBIE SI3bIKOBBIC

CPEICTBA;

9) BnaneHue HaBBIKAMH [TO3HABATEIHHOU peieKCUN KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI U
MBICTTUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB U

OCHOBaHUM, TPaHMI] CBOETO 3HAHUS 1 HE3HAHMSI, HOBBIX MIO3HABATEIBHBIX 3a7a4 U CPEACTB UX
JOCTHKEHUSI.

IIpeaMeTHbIe pe3y/ibTaThl OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMbl CPeAHEro
001ero ooOpazoBaHus

Wzyuenue npenmeTHoi obnactu «EcTecTBeHHbIE HAYKN» TOMIKHO 00€CIIeYHTh:
c¢(hOpMUPOBAHHOCTH OCHOB IIEJIOCTHON HAYYHON KapTHHBI MUPA;

dbopMupOBaHNE TOHUMAaHUS B3aMMOCBS3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;
c(OpMUPOBAHHOCTH TOHUMAHUS BIMSIHUSI €CTECTBEHHBIX HAYK HA OKPYXKAIOIIYIO CPEeny,
HKOHOMUYECKYI0, TEXHOJOTUYECKYIO, COLIMATIBHYIO U

TUYECKYIO CEpPBI AESITEIbHOCTH YEIOBEKA;

CO3/1aHME YCIIOBHH JIJIsl pa3BUTHS HABBIKOB yUE€OHOM, MPOEKTHO-UCCIIE10BATENbCKOM,
TBOPUYECKOH /1€ATEIbHOCTH, MOTUBALIMU O0y4YaOINXCs K

CaMOpa3BUTHIO;

c(OpMHUPOBAHHOCTh YMEHUI aHAJIM3UPOBATh, OLICHUBATh, IPOBEPSITH HA JOCTOBEPHOCTH U
000011aTh HAYYHYIO HH(OPMAITHIO;

c(hopMUPOBAHHOCTH HABBIKOB 0€30MacHOM pabOTHI BO BPEMs IIPOEKTHO-UCCIIE0BATEIBCKON 1
AKCIEPUMEHTAIBbHON JeSTEIbHOCTH, IPU

MCIIOJIb30BaHUU JIa0OPATOPHOTO 00OPYAOBAHHUS.

[TpenmeTHble pe3ynbTaThl U3yYEHHS IPeIMETHOM 001acTu «EcTecTBEHHbIE HAyKH» BKIHOYAIOT
IpeMETHBIE PE3YJIbTaThl U3yUeHHs y4eOHOTO

npeamera «Pusuka (0a30BbIii YPOBEHB):

1) copMHUPOBaHHOCTH MPEACTABICHUH O POJIM U MecTe (PU3UKH B COBPEMEHHOM HayqHOMH
KapTHHE MHpa; TOHUMaHue (pU3NUECKON CYIIIHOCTH

HaOro1aeMbIX BO BeeneHHoM siBieHuit; MOHMMaHue poiu Gpu3uku B (GOPMUPOBAHUN KPYTro3opa
¥ QYHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIS

pEeIIeHNs] MPAKTUYECKUX 3a/1ay;

2) BiaJieHHe OCHOBOMOJIAraloUMy (PU3UIECKUMU MOHATUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPUSMHU; YBEPEHHOE I10JIb30BAaHHE

(bU3NYECKON TEPMUHOJIOTHEN U CUMBOJIUKOW;

3) BiajieHue OCHOBHBIMU METOJIaMU HAYYHOT'O TO3HAHUS, UCTIOIb3yEMbIMH B (PU3UKE:
Ha0JII0/IeHue, ONUCaHKe, U3MEPEHHE, IKCIIEPUMEHT;

yMeHHs 00pabaTbIBaTh pe3yabTaThl U3MEPEHHM, 00HAPYKUBATh 3aBUCUMOCTb MEXKIY
bu3NYECKUMU BETMUYMHAMHU, OOBSICHSTD MTOJIy4E€HHBIE

pe3yJbTaThl U A€TaTh BHIBObL;



4) copMHUPOBAHHOCTH YMEHHS peliaTh Gpuszndeckue 3aaauun; 5S) chOpMHUPOBAHHOCTh YMEHUS
MPUMEHSTH [TOJIYYCHHBIC 3HAHMS IS OOBSICHCHUS YCIIOBUH MPOTEKaHUS (PU3NICCKUX SIBICHUN B
OpUPOJIE U AT

MPUHSITHS TPAKTUICCKUX PEIICHUI B ITOBCETHEBHOM KU3HU;

6) copMHUpOBaHHOCTH COOCTBEHHOM MO3UIUH 110 OTHOIIECHHUIO K (PU3MUECKON HHPOPMALIUH,
MOJIy4aeMOM 13 pa3HbIX UCTOYHUKOB;

7) oBnanenue (copMUPOBAHHOCTH MPEACTABICHUH) MTPABUIAMHU 3aMTUCH (PU3HUYECKUX POPMYIT
penbeHO-TOYeUHOM cucTEMbI 0003HAYCHUIA

JI. Bpaiins (muist cnensix v cIaboBUASIIUX 00yIaIOTIXCS).

[TpenMeTHBIC Pe3yabTaThl U3YYCHUS MTPEAMETHON 0011acTH «ECTECTBEeHHBIE HAYKMY BKIIOYAOT
IPEMETHBIEC PE3YNIbTAaThl U3yYSHHs YUeOHOTO MpeIMeTa

«AcTtpoHomus» (0a30BBI YPOBEHB):

1) chopMupOBaHHOCTH MpeAcTaBieHui 0 cTpoeHH COTHEYHON CUCTEMBI, SBOJIIOLIMU 3BE3]] U
BcenenHol, IpoCcTpaHCTBEHHO-BPEMEHHBIX

Mmacirabax BeeneHHoi;

2) noOHMMaHHE CYITHOCTH HaOII01aeMbIX BO BeeneHHoil siBineHuit;

3) BiaJieHue OCHOBOIIONATAIOIIIMH ACTPOHOMUYECKUMHU MOHATHSIMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BaHHE

ACTPOHOMHUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

4) chopMHpPOBAHHOCTH MPEJCTABICHUN O 3HAUEHUU ACTPOHOMUU B MPAKTUYECKON IEATEIBHOCTH
YeNoBeKa U JajibHeHIeM HayYHO-TEeXHHUECKOM

pa3BUTHUH;

5) oco3HaHUE POJU OTEUECTBEHHOM HAYKH B OCBOCHHH M MCIIOJIB30BAaHUN KOCMUYECKOTO
MIPOCTPAHCTBA M Pa3BUTHH MEXTyHAPOIHOTO

COTpYAHMUYECTBA B 3TOM 00aacTH.

Coaep:xanue yue0OHOI0 npeamera

Beenenne B actponomuio CtpoeHue u Maciitadbl Beenennoit. Kakue tena 3anoiaHsioT
Bcenennyro. KakoBbl X XapakTepHbIE pa3MephI U

paccTosHus Mexxay HUMU. Kakue gusnueckue ycnoBus BcTpedaroTes B HUX. Beenennas
pacupsiercs. CoBpeMeHHbIe MeTo/ bl HabmroaeHuit. [ e u

Kak paboTaroT caMble KpYIHbIE ONTHYECKUE TeJaecKombl. Kak acTpoHOMBI HcCieytoT raMMa-
usiydeHue Beenennoii. Uto yBuienu rpaBUTalliOHHOBOJIHOBBIE U HEUTPUHHBIE TEIECKOIIBI.
IIpakTHYyeckue 0CHOBBI ACTPOHOMMH 3BE3/1HOE HE0O0. CO3BE3/IMs CEBEPHOTO MOTYILIAPHUS.
Hasurannonnsie 38€375bl1. J[Brykenue CoJlHIA MO SKIUNTHKE.

[Terneobpaznoe nBmxeHue miaaner. HeGecHblit 5kBaTOp M HEOECHBIH MEpUANaH.
DKBaTopuanbHas ¥ TOPU30HTAIbHAS CHUCTEMa HEOECHBIX KOOPMHAT.

Bunumoe neuxenne HebecHbIX cBeTu. [leTaeoOpa3Hoe ABMKEHUE TUTAHET, MOMATHOE U MIPSIMOe
JBHKECHHE IIJIAaHET. DKIIAINTHKA, 301MaKaJIbHbIE

co3Be3nusi. HepaBHomepHoe nBukenne ComHua no skiuntuke. Jpmxenue JIyael. a3l JIyHbl 1
CHHOANYECKUIN MECHL, YCIOBUS HACTYIUICHUS

COJIHEYHOT'O Y JIYHHOTO 3aTMeHUH. [[pHunHbI HaCTyIIJIeHNs CONHEUHbIX 3aTMeHni. Capoc u
IIpeACKa3aHus 3aTMEHUN. BpeMs u kanennapp. 3BE3THOE U

COJIHEYHOE BPEMsl, 3BE3HBIN U TPOMUYECKUI TOl. Y CTPOMCTBO JIYHHOTO ¥ COJTHEYHOTO
KaJIeHJ1apsi, Mpo0JIeMbl WX coriacoBanus. FOmuaHckuil u

TPUTOPUAHCKNN KaJICHIapH.

IIpupona Ten conHeunoi cucrembl [Ipencrapienus o crpoeHun COJIHEUHOUM CUCTEMBI B
AQHTUYHBIC BPEMEHA U B CPEIHEBEKOBLE. | enmonenTpuieckas

CUCTEMa MHpa, 10Ka3aTeNbCTBO BpaleHus 3emiau Bokpyr Connuna. [lapannakc 3831 u



ONpEeNIETICHUE PACCTOSHUS 10 HUX, Mapcek. OTKpbITHE

N.Kenepom 3aK0OHOB JBUXKEHUS IIaHET. OTKPBITHE 3aKOHA BCEMUPHOI'O TATOTEHUS U
00006mEnnbIe 3akoHbI Kemtepa. OmnpenencHrne Macc HeOSCHBIX

ten. Kocmuyeckue ckopoctu. Pacu€rsl nepBoil 1 BTOPO KOCMUYECKON CKOPOCTH U UX
¢dusnueckuit cmbica. [Tonér FO.A. Tarapuna BokpyT 3emid 1o

KpYroBoii opoure. MexrmianeTHble nepenérsl. [loHATHE ONTUMANBHON TPAEKTOPUH MOJIETA K
miaHeTe. Bpems noséra K 1miaHere U AaTsl CTapToB.

Jlyna u e€ BnusiHue Ha 3emutto. JIyHHBIH penbed u ero npupoaa. [IpuiuBHoe B3aumMoeiicTBre
mexay Jlynoi u 3emnéit. Y nanenue Jlynsl ot 3emin u

3aMmejiIeHHe BpalieHus 3emid. [Ipeneccus 3eMHOI ocu U IpeABapeHue paBHOAEHCTBHM.
Crpoenne cosiHeuHol cuctembl CoBpeMeHHbIe npeacTasieHus o ConHeunoi cucreme. Cocras
Conneunoii cucremsl. [lnaneTs! 3eMHOM

TPYNIBI U TUIAaHETHI-TUTAaHThL, X NPUHIHUNHATBHBIE pasznuuus. O6maako komet Ooprta u [losic
Koitnepa. Pazmepsl Ten conneunoit cucremsl. [nanera

3emisi. opma u pazmepsl 3emin. Buytpennee ctpoenue 3emnu. Ponb napaukoBoro 3¢ dexra B
dbopmupoBanuu kmumata 3emnu. MccnenoBanus

Mepxkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emnéid. Bausiaue napaukoBoro 3¢ dexra Ha
kiumar 3emin 1 Benepsl. Ecte 1 sxu3Hb Ha Mapce.

Oodnronus opout crytHukoB Mapca @oboca u Jleiimoca. [InaneTsi-rurantel. @usndeckue
cBoiictBa FOnurepa, CatypHa, Ypana u Henryna. Bynkanuueckas 1esTeIbHOCTb Ha CITyTHUKE
FOnurepa Ho. [Tpupoaa xonew BOKPYT MJIaHET-TUTaHTOB. [[l1aHeThI-KapIMKy U UX CBOMCTBA.
Mauiele Tena

Counneunoii cuctemsl. [Ipupoza u apmwkenne acreponaoB. Crennduka ABWKEHHS TPYIII
acteponioB TposHueB u I'pexos. [Ipupona u nBumxeHne

komer. [Tosic Koitnepa n O6nako komer Oopta. Mereopsl u MeTeopuTsl. [Ipupona nagaromumx
3BE3/1, METEOPHBIE MOTOKH U UX paauaHThl. CBS3b

MEX/ly METEOPHBIMH IOTOKaMH 1 KoMeTaMu. [Ipupojia KaMeHHBIX U JKEJIE€3HbIX METEOPUTOB.
ITprpona METEOPUTHBIX KPATEPOB.

CoJHue u 3Be31bI MeTo/1bl aCTpO(PU3HMUECKUX UCCIEIOBAaHUNA. Y CTPONCTBO U XapaKTEPUCTHKH
TEJIECKONOB pehpakTOpoOB

U pedIeKTOpoB. Y CTPONCTBO paIMOTENECKONOB, paauonHTeppepomerpbl. ConHile. OCHOBHbIE
xapaktepuctuku CosHua. OnpezeneHue Maccsl,

Temreparypbl 1 xumudeckoro cocrasa Connna. CtpoeHue coHeuHoi aTMocdepsl. ConHeuHas
AKTUBHOCTH U €€ BIHsIHIE Ha 3eMITio U buocdepy.

Buyrpennee ctpoenune Connna. TeopeTnueckuii pacuér remnepaTypsl B ieHTpe ConHIa.
SnepHblil NCTOUYHUK SHEPTUU U TEPMOSJIEPHBIE pEaKLUU

CUHTE3a TeJIis U3 BOJIOPO/a, IepeHocC dHepruu u3 neHTpa ConHila HapyKy, KOHBEKTHBHAs 30HA.
HelTpuHHBII TeecKo U HaOIIOIEHUS TTOTOKA

HelTpuHO oT ConHna. OnpeereHne OCHOBHBIX XapaKTePUCTUK 3BE3: MacChl, CBETUMOCTH,
TEMIEpaTypbl U XUMUYECKOro cocTaBa. CriekTpaibHas

KJaccuuKkanus 3831 U e€ puznyeckue ocHOBBL. JlnarpamMma "crieKTpaabHbINA Kilacc-
CBETUMOCTB'" 3BE3]1, CBSI3b MEXK/Iy MACCOM U CBETUMOCTBIO 3BE3.

Brytpennee ctpoenune 3B€31. CTpoeHHUE 3Be3/bI INIABHOM MOCIEA0BATENBHOCTH. CTpOeHME 3BE3]
KpacHBIX TUTAaHTOB U CBepXruranTos. CTpoeHue

3BE37 OenbIX KapiIuKOB U Mpeaes Ha X maccy — npenen Yannpacekapa. [Tynbcapst n
HEUTpOHHBIE 3BE3bl. [Iprpoaa 4€pHBIX IBIp U UX ITAPAMETPBI.

JIBoliHbIE, KpaTHBIC U NTepeMeHHbIe 3BE31b1. Habmioienns ABOWHBIX U KPaTHBIX 3BE3].
3aTMEHHO-TIEpEMEHHBIE 3BE3/1b1. OnpeeieHne Mace JBOMHBIX



3B€31. [lynbcupyromue nepeMeHHble 3BE3/1bl, KpUBBIE U3MEHEHUs Oecka neden1. 3aBUCUMOCTb
MEXy CBETUMOCTBIO ¥ IIEPUOJIOM IIYJIbCALUN Y

nedenn. Ledennpr — masku Bo BceneHHOH, 10 KOTOPBIM OIMPEEIISIOT PACCTOSHUS 10 JAIEKUX
CKOIUICHUH U ranakThK. HOBbIE U CBEPXHOBBIE 3BE3/IBI.

XapaKkTepUCTUKU BCIIBIIIEK HOBBIX 3BE3/. CBsI3b HOBBIX 3BE3/1 C TECHBIMU JBOMHBIMU
CHCTEMaMH, COJIepKaIMHU 3Be31y Oenblil kapnuk. [leperexanue

BELIECTBA U SJEPHBII B3pbIB HA IOBEPXHOCTH Oenoro kapnuka. Kak B3peIBatoTCsl CBEpXHOBbBIE
3BE3/1b1. XapaKTEPUCTUKHU BCIIBIIIEK CBEPXHOBBIX 3BE3 L.

['paBUTAIIMOHHBIN KOJUTAIIC OEIOTO Kapiuka ¢ Maccoi YaHapacekapa B COCTaBE TECHOM IBOHHOM
3B€3/Ibl — BCIBIIIKA CBEPXHOBOM | TUMa. B3pbIB MaCCHBHOM 3BE3/1bl B KOHLIE CBOEH 3BOJIFOLIUM —
B3phIB cBepxHOBOH Il THNa. HaGroieHrne ocTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3/. DBOIOIHUS
3BE3:

POXKIECHME, KU3Hb U CMEPTh 3BE31. Pacuér nNpoaomKUTEIbHOCTH )KU3HH 3BE3]] pa3HOM Macchl Ha
IJIaBHOM nocnenoBaTesnbHOCTH. [lepexon B kpacHble

TUTaHThl U CBEPXTUTaHTBI [TOCIIE Ucuepnanys Bogopoaa. CriokoiHas 3BOJIIOLMS MaJIOMACCUBHBIX
3BE37] U IPaBUTALIMOHHBIN KOJIJIAIC U B3PBIB C

o0pa3oBaHNEM HEHTPOHHOMN 3B€3/1bl MM YEPHOH BIPbl MACCUBHOM 3Be3/bl. OnpesencHue
BO3pacTa 3BE3HBIX CKOIJICHUI U OTAEIbHBIX 3BE3],

IIPOBEPKA TEOPUH IBOJIIOLUU 3BE3 L.

Mueunsiif [Tyt I'a3 u nbutb B 'anaktuke. OOpa3oBaHue OTpa)kaTelbHbIX TYMaHHOCTEH.
[Tprunnbl cBeyeHus AMPPy3HBIX TYMAHHOCTEH.

KoHuenTpanus ra3oBsIX U IbUIEBBIX TyMaHHOCTEN B ["anmakTuke. PaccesHHbIE U 1IapOBbIE
3BE3HbIE CKOIUIeHUs. Habmojaemble CBOMCTBA pacCesiHHBIX

3BE3MHBIX CKOTUIeHHM. HalmomaeMble CBOMCTBA MIAPOBBIX 3BE3AHBIX CKOTUICHHI.
Pacnipenenenue n xapakTep IBUKEHUS CKOIUICHHUI B ["aylakTHKeE.

Pacnipenenenue 3B€31, ckormieHuil, raza u nbuiM B ["anaktuke. CBepxmaccuBHas uépHast 1blpa B
LEHTpe ['alakTUKN U KOCMUYECKHE JTy4H.

WndpakpacHble HAOIIOACHUS IBUKEHUS 3BE3]1 B LIeHTpe ['anakTuku u oOHapyXeHHE B LIEHTpE
['ayTakTMKK CBEpXMACCUBHOW YEPHOU JbIpbl. Pacuér

napamMeTpoB CBEPXMACCUBHOM u€pHOM NbIpbl. HabmoieHust KOCMUYECKUX JIy4eil U UX CBSI3b C
B3PBIBAMM CBEPXHOBBIX 3BE3I.

[Nanaktuku Knaccugukanus ranaktuk no gopMe U kamepToHHas 1uarpamma Xa06:ma. ColicTBa
CIUPAIBHBIX, DJUIMIITUYECKUX U

HENPAaBWIBHBIX TallakTUK. KpacHOe cMelleHne B ClIEKTpax TaJlakKTUK U ONPEAEIIEHUE PACCTOSHHUS
10 HUX. 3akoH Xab0:a. BparieHnue ranaktuk u

TEMHAas MaTepusl B HUX. AKTHBHBIE TATaKTUKU U KBa3apsl. [[puposa akTHBHOCTH ralakTuK,
paxuoralakTUKU M B3aMMO/ICHCTBYIOIIHE TaJakTHKUHeoObIYHbIe CBOMCTBA KBAa3apOB, X CBS3b C
SpaMy FJIaKTUK U aKTUBHOCTBIO YEPHBIX JbIp B HUX. Halnromaemble CBONCTBA CKOTUICHHI
TaJIaKTHK,

PEHTI€HOBCKOE M3JIy4YeHHUE, TeMIIepaTypa U Macca MEeXIaJaKTHYECKOTro Ta3a, He00X0IMMOCTh
CyILLIECTBOBAHUS TEMHON MaTEpPUU B CKOTUICHUSX

ralakTUK. OlLleHKa Macchl TEMHOM MaTepUH B CKOIIEHUSAX. SluencTast CTpyKTypa paclpeaesieHus
TaJIaKTUKHU CKOIIJIEHUH TraJIaKTHK.

Crpoenne u 3Boo1uA Beenennoii Koneunocts u 6eckoneqHocTs BeeneHHoM — mapaioKesl
KJIACCHYECKON KOCMOJIOTHUH. 3aKOH BCEMUPHOTO

TATOTEHUS U MPECTABIEHUS O KOHEYHOCTH U OecKOHeUHOCTH Beenennoii. @oromerpudeckuit
NapagoKC ¥ MPOTUBOPEUNS MEXKY KIACCUIECKUMU

NpeCTaBICHUAMU O CTpoeHuu Beenennoil u HabmoaeHusmMu. Heo6XxoauMOCTh IpUBJIEUEHUS



o01u1eil Teopur OTHOCUTENBHOCTH ISl TIOCTPOCHUS

Mozienu Beenennoil. CBsi3b MeX /1y F€OMETPUUECKUX CBOMCTB POCTpaHCTBA BeeneHHol ¢
pacnpeeNieHueM U JBUKEHUEM MaTepUu B HEH.

Pacmupsiromasicst Beenennast. CBsizb cpeiHel IIIOTHOCTH MaTEPHUH C 3aKOHOM PACIIUPEHUs U
reOMEeTPUYECKUMU CBOMcTBaMu Beenennon. EBkiniosa

U HeeBKIM10Ba reometpus Beenennoit. Onpeaenenue paanyca u Bo3pacta Beenennoii. Moaenb
"ropsiueit BeceneHHON" U peMKTOBOE U3ITyUEHUE.

O6pa3oBaHre XUMHUYECKUX 3JIEMEHTOB Bo Beenennoii. O6unue renust Bo Beenennoit u
HE00XO0IMMOCTh 00pa30BaHUS €r0 Ha PAHHHX dTarax

sBojroIuu Beenennoii. Heo0Xxo1MMOCTh HE TOIBKO BBICOKOM IIJIOTHOCTH BEIIECTBA, HO U €I
BBICOKOUM TeMIIEpaTyphl HA pAaHHUX 3TaIax BOJIOIUU

Bcenennoii. PenukroBoe usnydyeHne — u3ilydeHue, KoTopoe OCTalock BO BeenenHol ot
TOpSAYEro U CBEPXIUIOTHOTO COCTOSIHUSI MAaTEPUU HA PAaHHUX

stanax xu3Hu Becenennoit. HaGmrogaemble cBoicTBa penuKToBOro usnydenus. [louemy
HEO0OXO0UMO MPHUBJICYEHHE 001IEH TEOPHUH OTHOCUTEIBHOCTH

JUIsl IOCTpOEeHUs1 Mozieniu BeeneHHO.

CoBpemeHHbIe MPOOIEMbI ACTPOHOMHUH Y CKOPEHHOE paciirpenue Beenennoit u témuas
sHeprus. Habmonenust cBepxHOBBIX 3BE31 | THma B

JANE€KUX TAIAKTUKAX U OTKPBITUE YCKOPEHHOTO pacuinpenus BeenenHoil. OTKpbITHE CUJIBI
BCEMHUPHOI'O OTTAJIKUBAaHUS. TEMHas SJHEPTrUs U €€ BIUSHUE

Ha Maccy BcenenHoli o mepe e€ pacmupenus. [Ipupona cunsl BceMupHOro oTTajikuBaHus.
OO6Hapy>xeHue TIaHeT Bo3jie apyrux 3BE3a. Habmonenus

3a IBMDKCHHUEM 3BE3]] M OIPEACIICHHS] MAacC HEBUUMBIX CITYTHUKOB 3BE3]1, BO3MYIIAIOIINX UX
NpSIMOJIMHEHOE ABM>KEeHUE. MeToibl OOHapyKEeHUSI

sk3oruianeT. OleHKa yCIO0BUHM Ha TOBEPXHOCTSX dK30I1aHeT. [Tonck aK3011aHeT ¢
KOM(OPTHBIMH YCIOBUSIMHU ISl )KM3HU HA HUX. [ToMCKH )XU3HU U

pasyma Bo Bcenennoii. PazsuTtue npeacraBiieHnii 0 BOSHUKHOBEHUH M CYIIECTBOBAHUM KU3HHU
Bo Bceenennoit. CoBpeMeHHBIE OIIEHKH KOJIMYECTBA

BBICOKOPA3BUTHIX NMBMIKN3anuid B ["amaktuke. [TonbITku 0OHApYKEHUS ¥ TIOCBUTKH CUTHAJIOB
BHE3EMHBIM I[UBUIIU3ALMSIM.



TemaTn4eckoe IJIAHUPOBAHHE

No
pazoena

Ha3zeanue pazoena

Konuuecmeo
uacoe

Bocnumamenvnuoie 3a0auu

BBenenue B acTpoHOMHUIO

-- TIOJIYYHUTh OIBIT Pa3peIieHUs] BOSHUKAIOIMX KOH(DINKTHBIX
CUTyallu}l B IIKOJIE, JOMA UJIU HA YJIULE;

- [IOJIY4YUTh OMBIT CAMOCTOSITEILHOIO MPUOOPETEHNSI HOBBIX 3HAHU,
IIPOBEJCHUS HAYYHBIX HCCIIEI0BAaHUMI, OIIBIT IPOEKTHON
JIeATEIIbHOCTH;

- IIOJIy4YUTh OIBIT CAMOIIO3HAHKS U CAMOAHAJIN34a, OIIbITA COLUAIILHO
IIPUEMIIEMOT'O CAMOBBIPAXKEHUS U CaMOpPEATIN3ALUH.

HpaKTI/I‘-IGCKI/Ie OCHOBBLI aCTPOHOMHHU

-- TIOJIYYHUTH OIBIT Pa3peIIeHUs] BOSHUKAIOMNX KOH(DINKTHBIX
CUTYyalu# B LIKOJIE, I0Ma WIH Ha YIIULIE,

- IOJIY4YUTh OMBIT CAMOCTOSITEILHOTO MPUOOPETEHUSI HOBBIX 3HAHU,
IIPOBEICHUS HAYYHBIX UCCIEA0BAHUH, OIBIT IIPOEKTHON
JIeATEIbHOCTH;

- IIOJIy4YUTh OIBIT CAMOITO3HAHKS U CAMOAHAJIN34a, OIbITA COLUATILHO
IIPUEMIIEMOTO CAMOBBIPAXKEHUS U CaMOpPEATIN3aLUH.

IIpupona Ten COMHEYHON CUCTEMBI

-- IOJIyYUTh OTBIT pa3pelIeHns BOZHUKAIOMINX KOH(PINKTHBIX
CUTYyalu# B LIKOJIE, J0Ma WIH Ha YIIULIE,

- IOJIYYUTh OMBIT CAMOCTOSITEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUI,
IIPOBEICHNS HAYyYHBIX UCCIIEA0BAHUH, OIBIT IIPOEKTHON
JIeATEIbHOCTH;

- IIOJIy4YUTh ONBIT CAMOITIO3HAHMS U CAMOAHAJIN3a, OIbITAa COLUAIIBHO
MIPUEMIIEMOTO CAMOBBIPAXKEHUS U CaMOpPEATTN3aL1H.

Crpoenune CoTHEYHON CHCTEMBI

-- IIOJIYYUTH OIIBIT pa3spClICHUA BO3ZHUKAIOIINX KOHCbJ'II/IKTHI)IX
CI/ITyaLII/Iﬁ B IIKOJIC, JOMA WJIM Ha YJIHMIC,




- IOJIY4YUTh OMBIT CAMOCTOSITEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUI,
MPOBEJICHUS HAYYHBIX HCCIIEIOBAHUM, ONIBIT IPOCKTHOM
JIeATEIbHOCTH;

- HOJIYYUTh OIBIT CAMOIIO3HAHUS U CAaMOAaHaJIn3a, ONbITa COLUAIBHO
MIPUEMIIEMOTO CAMOBBIPAXKEHUS U CaMOpPEATIN3al1H.

CoJHIle ¥ 3Be3/1bl

-- I[IOJIYYUTH OIIBIT pa3pCUICHUA BO3ZHUKAIOIINX KOH(bHHKTHBIX
CI/ITyaIII/H\/JI B IIKOJIC, AOMA WJIM Ha YJIMIC,

- MOJIYYHUTD OIBIT CaAMOCTOATCIIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHHI>i,
MPOBCACHUA HAYUHBIX I/ICCJIGI[OBaHI/If/'I, OIIBIT HpOGKTHOfI
JCATCIIbHOCTH,

- [IOJIYYHUTH OIBIT CAMOIIO3HAHWA U CaMOaHalIn3a, OllbiTa COUAJILHO
MMPpUEMIICMOI'O CaMOBBIPAKCHUA U CaMOpCaIn3alluu.

Crtpoenue u 3Bosronust Beenennoit

-- IOJIYYUTh OIBIT pa3pelleHrs BOZHUKAIOMINUX KOH(IUKTHBIX
CUTYyaIU} B IIKOJIE, JOMa WJIM Ha YIIUIIC,

- IOJIY4YUTh OTBIT CAMOCTOSITETFHOTO MMPUOOPETEHUSI HOBBIX 3HAHUH,
MIPOBEICHUS HAYYHBIX UCCIEAOBAHMH, OIBIT MPOEKTHON
JIeATEIbHOCTH;

- IOJTYYUTh OMBIT CAMOIIO3HAHMS M CAMOAHAJIN3a, OIBITa COLUATBLHO
MIPUEMIIEMOTO CAMOBBIPAXKEHUS U CaMOpeaTn3aliu.

UTOIo
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