MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJIEPAIIIN
MunucrepcTBo oopazoBanusi OpeHOyprckoi odJiactu
Otaen oopazoBanust axmuHucTpanuu MO JlomGapoBckuii paiton

MOAY " lombaposckas COLI Nel "

QP —

PACCMOTPEHO COI''TACOBAHO YTBEP}KﬁEHO
PyKOBO}lHTGJIf_U_MO 3aMm. nupekTopa o YBP HAmpextop »

/ XKynamesa K.B v 3axaposa O.B. > Kupeesa O.C.
ITpotoxom Nel ot «30» 08 2023 r. 6/HOT «31» 08 2023 T. ITpuka3 Ne142 oT «31» 08 2023 r.

PABOYAS ITPOI'PAMMA
IO ACTPOHOMMHA
JJISA 11 knacca
Ha 2023/2024 y4.rox

no yueOHuky Yapyruna B.M. «Acrponomust 10-11»

CocTaBui:

Awmbapnas JI.H.



PaGouas mporpamma nmo acrponomuu st 11 kiacca (0a30Bblii YpOBeHb).
IosicHuTeEIbHAA 3aNIMCKA

Jlannast paboyasi mporpaMma cocTapiieHa Ha OCHOBE mporpaMMmsbl « ActpoHomust 10-11» st oOeoOpazoBaTenbHbBIX HIKOM
pexoMeHoBaHHONH MuHucTepcTBoM ObpazoBanus u Hayku P® (aBrop B.M.UapyruH, [Ipocsemienue, 2017)

Pabouas nporpamMma opueHTHpOBaHa Ha ucmoiab3oBaHue 6azoaoro YMK B.M.Yapyruna «Actponomus 10-11 kmaccer»,
2018r.

Ha ocnoBanum tpeboBanuii ['ocymapctBennoro oopazosarensHoro crangapra 2010 r. B coneprkanuu paboueit mporpaMMel
10 ACTPOHOMMH IPEII0JIAraeTCs PEAIM30BATh AKTYAJIBHBIE B HACTOSIIEE BPEMsI KOMIIETEHTHOCTHBIM, JINYHOCTHO-
OPUEHTHUPOBAHHBIN, NEATEIBHOCTHBIN MTOAXO0/bI, KOTOPBIE ONIPEACISIOT 3a0auu 00yUeHuA:

- [IproOpeTrenue 3HaHUM U YMEHUI JJIsl KICTIOJIb30BAHUS B TPAKTHUECKOMN JEATEIbHOCTH U MOBCETHEBHOMN KU3HMU;
- OBnasieHue croco0aMu Mo3HABATENbHON, HH(DOPMAITMOHHO-KOMMYHHUKATUBHOMN 1 pe(IEKCUBHOM eI TEIbHOCTEN;
- OcBoeHME MO3HABATENbHOW, MH()OPMAIMOHHOW, KOMMYHUKATUBHOM, pe(IEKCUBHOM KOMIETEHIIH.

Komnemenmnocmmubtii 101X0]1 ONPENIETSAET CIEIYIOUME OCOOEHHOCTH MPEAbIBICHUS COIEepKaHUsI 00pa30BaHUS:

OHO TPEJCTABJIEHO B BUJIE AEBATH TEMATUYECKUX OJOKOB, 00ecreurnBaromux GopMupoBaHue KomneTeHuui. Takum
o0pa3oM, KaJleHAapHO-TEMAaTUYECKOE TNIAHUPOBAHUE 00ECTIEYNBAET B3aUMOCBA3aHHOE PA3BUTHE U COBEPUICHCTBOBAHUE
KITFOYEBBIX, OOIICTIPEAMETHBIX U MPEIMETHBIX KOMITETEHIIUH.

JIuunocmmuan opueHTtanysi 00pa3zoBaTEIBLHOTO MPOIECCa BhISBISET IPUOPUTET BOCTIMTATENLHBIX U PA3BUBAIOIIUX IIEJIeH
oOyuenusi. CmiocOOHOCTh YUalIuXcsi IOHUMATh PUYMHBI U JIOTUKY Pa3BUTHS (PU3UUECKHUX MPOLIECCOB OTKPHIBAET BO3ZMOXKHOCTD
JUIS1 OCMBICJIEHHOT'O BOCTIPUSITUSI BCETO pa3HOO0pa3rs MUPOBO33PEHYECKUX, COLIMOKYIBTYPHBIX CUCTEM, CYIIECTBYIOUINX B

coBpeMeHHOM Mupe. Cucrema yueOHbIX 3aHATUN MTPU3BaHa CIIOCOOCTBOBAThH Pa3BUTHIO TUYHOCTHON CaMOUIEHTU(PHUKALIUH,



T'YMaHUTapHOUN KyJIbTYphI IIKOJIBHUKOB, X MPUOOIIEHUIO K COBPEMEHHON (PM3MUECKOI HAyKe U TEXHUKE, YCUIICHUIO MOTHUBALIUN
K COI[MaIbHOMY MTO3HAHUIO U TBOPYECTBY, BOCIIUTAHUIO JIMYHOCTHO U OOIIIECTBEHHO BOCTPEOOBAHHBIX KAYECTB, B TOM YHUCIIE
IPpaXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jleamenvnocmublil IOAXO OTPAXKAET CTPATETHIO COBPEMEHHOM 00pa30BaTEIbHOM MOTUTUKHI: HEOOXOAUMOCTh BOCITUTAHUS
YeJIoBeKa M rpakIaHMHA, MHTETPUPOBAHHOTO B COBPEMEHHOE €My 00IIeCTBO, HAIIEJIEHHOTO Ha COBEPIIEHCTBOBAHUE ATOTO
obmiectBa. CrcteMa ypoKOB COPHEHTHPOBAaHA HE CTOJIBKO Ha MEpeiady «rOTOBBIX 3HAHUN», CKOJIBKO Ha (hOpMHUpOBaHHE
aKTUBHOM JTMYHOCTH, MOTUBUPOBAHHOM K caM000pa30BaHUIO, 00Iaaroei JOCTaTOYHBIMA HaBBIKAMU U TICUXOJIOTUYECKUMU
YCTaHOBKAMHU K CAMOCTOSITEIbHOMY IOUCKY, OTOODPY, AaHAJIM3Y U UCIIOJI30BAHUIO HH(POpMALIMU. ITO IIOMOKET BBIITYCKHUKY
aJanTUPOBATHCS B MUPE, I'/I€ 00bEM HHPOPMAILIUH PACTET B TEOMETPUUECKOM MPOrpeccuu, Tlie coluanbHas U npodeccuoHanbHas
YCHEUIHOCTh HAMPAMYIO 3aBUCAT OT MO3UTHUBHOTO OTHOIIEHUS K HOBALIUSIM, CAMOCTOSITEIbHOCTH MBIIIUIEHUS! 1 MHULIMATUBHOCTH,
OT TOTOBHOCTH IPOSIBIATH TBOPUECKHUM MOAXO] K A€y, UCKATh HECTAHAAPTHBIE CLIOCOOBI pelIeHusl MPo0IeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMOJICHCTBHUIO C JIFOJIbMH.

B cooTBeTcTBUU ¢ ATHM peanusyercs MoauduimpoBanHas mporpamma «Acrponomus 11 kmace», B.M.Uapyruna, B o0beme
36 Jacos.

OcHOBOI1 LIenIenonaranus aBisieTcsi OOHOBJIEHUE TPEOOBAHUM K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, OTPaXarolee
BaYKHEHIIIYI0 0COOEHHOCTH Me1arornueckoi KOHIENIIMU FoCyIapCTBEHHOIO CTaHAapTa— MEPEX0]] OT CyMMBbI «IIPEIMETHBIX
pe3ynbTaToB» (TO €CTh 00Pa30BaATENbHBIX PE3YIbTATOB, TOCTUTAEMBIX B PAMKaX OTIEIbHBIX YU€OHBIX MTPEAMETOB) K
MEXMPEIMETHBIM U HHTETPATUBHBIM pe3ysbTaTtaM. Takue pe3ysbTaThl MPeACTaBIs0T OO0 000011IeHHbIE CITIOCOOBI
JEeSTEIBbHOCTH, KOTOPhIE OTPAXKAIOT CIIeUU(PUKY HE OTAECNbHBIX MPEIMETOB, a CTyIIeHel 00111ero oopasoanus. B
rocyJIapCTBEHHOM CTaHJapTe OHM 3a(PUKCUPOBAHBI KaK OOIIME YueOHbIE YMEHHS, HABBIKK M CIIOCOOBI Y€JIOBEUECKOM

ACATCIbHOCTH, YTO IIPCAIIOIaracT IIOBBINICHHOC BHUMAHHUC K PAa3BUTHUIO MCIKIIPCAMCTHBIX CBsI3eH Kypca.



Junaktuueckas MoJieidb O0yUEHHS U MeJarornuyeckre CpecTBa OTPaKal0T MOAEPHU3ALIMIO OCHOB yU4e€0OHOTO Mpolecca, ux
NEPEOPUECHTAIMIO HA JOCTH)KEHUE KOHKPETHBIX PE3YJIbTaTOB B BUAE CPOPMUPOBAHHBIX YMEHUN M HABBIKOB yUalIUXCs,
000011IeHHBIX CTIOCO00B AesiTenbHOCTH. Oc000€ BHUMAaHKE YIEIseTCs MO3HABATEIbHON aKTUBHOCTH yYaIlIUXCsl, UX
MOTHUBHUPOBAHHOCTH K CAMOCTOSATEILHON y4eOHOH paboTe. ITo mpemnoiaraeT Bce 00see MMUPOKOE UCTIOIb30BaAHIE
HETPAJUIUOHHBIX (POPM YPOKOB, B TOM UUCIIE METOJUKH JIETIOBBIX UTP, TPOOJIEMHBIX AUCKYCCHI, MOATATHOTO (POPMUPOBAH HsI
YMEHUS PEIIaTh 3aa4H.

Ha cTynenu noiaHoi, cpeaHei WKoJbl 33a4i yYeOHbBIX 3aHATUN ONpPEAeIeHbl KaK 3aKpeIIEHHe YMEHUHN pa3AeiiaTh
MIPOIIECCHI HA ATAlbl, 3B€HbS, BBIICTSATh XapaKTEPHbIC TPUUUHHO-CIICICTBEHHBIE CBSI3U, ONPEIEIATh CTPYKTYPY 00beKTa
MMO3HAHUS, 3HAYUMbIe ()YHKIIMOHAIBHBIC CBS3H W OTHOIICHUS MEKy YaCTSIMH I1€JI0T0, CPABHUBATH, COITOCTABJIATH,
KJIaCCU(PUIIMPOBATH, PAHXKUPOBATH OOBEKTHI IO OJJHOMY UM HECKOJIBKUM MPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPHUSIM.
[IpuHnunuaabHOE 3HAYEHHUE B paMKaxX Kypca MpUoOpeTacT yMEHUE pa3nudaTh (pakThl, MHEHUS, JOKA3aTeIbCTBA, TUIIOTE3bI,
aKCHOMBI.

Cucrema 3a1aHuil mpr3BaHa 00ECIEYUTh TECHYIO B3aMMOCBSI3b PA3JIMYHBIX CITOCOOOB U (OpM yUeOHOM ACSATEIHHOCTH:
MCIIOJIb30BAaHUE PA3IMYHBIX aITOPUTMOB YCBOCHUS 3HAHUHN M YMEHUI MPU COXPaHEHUU €IMHON COAepKaTeTbHOM OCHOBHI Kypca,
BHEJIPEHUE TPYMIOBBIX METOIOB PAOOTHI, TBOPUECKUX 3aJaHHM, B TOM YHCIIC METOAUKH UCCIEA0BATEILCKUX MTPOCKTOB.

Crnenndukoi yueOHOM MPOEKTHO-UCCIIEI0BATEIHLCKON JEATEILHOCTH SABIISIETCS €€ HAPABIEHHOCTh HAa pa3BUTHE JTMYHOCTH,
Y Ha MOJTy4eHne 00bEKTUBHO HOBOTO UCCIIEIOBATENLCKOTO Pe3ybTaTa.

Ilens yueono-uccneoosamenvckoii desmenbHoCmu — MPUOOPETEHUE YUAIIMMUCS TT03HABATEILHO-UCCIICIOBATEIHCKOM
KOMITETCHTHOCTH, TIPOSIBIISIOIICHCS B OBJIAJICHUN YHUBEPCAIBHBIMH CITOCOOAMH OCBOCHUS ACHCTBUTEILHOCTH, B PA3BUTHH
CIIOCOOHOCTH K MICCIIEI0BATEIHCKOMY MBIIUICHHUIO, B aKTHBU3AIIUHN IMYHOCTHOW MO3UIIUH YJaIlerocs B 00pa3oBaTeIbHOM

nporecce.



Moty TbHBIN IPUHIUI TO3BOJISIET HE TOJIBKO YKPYITHUTH CMBICIIOBBIE OJIOKU COJIEpKaHusl, HO U TPEOI0JIETh TPAIUIIUOHHYIO
JIOTUKY U3y4YEHHUS MaTepuana — OT €AUHUYHOTO K O0IIEMY U BCeoOIIeMy, OT (JaKTOB K IIPOLECCaM U 3aKOHOMEPHOCTSM. B
YCIIOBHUSIX MOAYJIBHOIO IIOJIX0/1a BO3MOKHA COBEPIIEHHO MHAsI CXeMa U3yyeHUs (PM3NUYECKUX MPOLIECCOB «BCceoOIIee — oluiee—
€IUHUYHOE.

AKIIEHTHPOBAHHOE BHUMAHHE K MPOYKTUBHBIM (popMaM ydeOHOU JEATENbHOCTH MIPEAIOIIAracT aKTyalu3aliio
MH(GOPMALMOHHON KOMIIETEHTHOCTH yJaluxcs: (popMupoBaHUE MPOCTEUITNX HABBIKOB pa0OTHI C HCTOUHUKAMH,
(kapTorpauuecKuMHU U XpOHOJIOTHYECKMMU) MaTepruagaMu. B TpeOOBaHMSIX K BBITYCKHUKAM CTapIlei IKOJIbI KIIFOUEBOE
3HaYEHHUE NMPUAACTCA KOMIUIEKCHBIM YMEHHUSAM [0 MIOUCKY U aHANIU3y WH(OpMAaIMK, IPEICTABICHHON B pa3HbIX 3HAKOBBIX
cucreMax (TEeKCT, TabuIla, CXeMa, ayJMOBU3YaIbHBIN psi/l), HCIIOJIb30BAHUIO METOJIOB JIEKTPOHHON 00pabOTKH MPU OUCKE U
CUCTeMAaTHU3allH HH()OPMALIUH.

Crenuduka nesneit u coepkanus U3y4eHHs aCTPOHOMHUH Ha 0a30BOM YpOBHE CYLIECTBEHHO MOBBILIAET TPEOOBAHUS K
pedaeKCUBHON JEATEIbHOCTH YUaIIUXCA: K OOBEKTUBHOMY OLICHUBAHUIO CBOUX YYEOHBIX JOCTUKEHUMN, TOBEACHUS, YEPT CBOEH
JMYHOCTH, CIOCOOHOCTH ¥ TOTOBHOCTH YUUTBHIBATh MHEHUS APYTUX JIIOJIEH TPU ONpeAeSIEHUN COOCTBEHHON MO3ULIMH U
CaMOOILICHKE, MIOHUMATh LICHHOCTh 00pa30BaHUs KaK CPEJCTBA PA3BUTHSI KYJIbTYpPbl JTUYHOCTH.

J1st ”HPOPMaLIMOHHO-KOMIIBIOTEPHON NOAAEPKKH YU4EOHOTO MpoIiecca NperoaraeTcsi UCIOJIb30BaHUE TPOrPAMMHO-
NeAarornyeckux CpesCTB, PeaTu3yeMbIX C MOMOIIBI0 KOMIIbIOTEpa (Ha 0a3e kabuHeTa MeIuarporpaMM ¢ HHTEPaKTUBHON

JIOCKOM).

TpeOoBaHus K YPOBHIO NOATOTOBKH yuamuxcs 11 kiacca

O00JIDICHBL 3HAM Db



HMeHa BBITAIOMINXCS aCTPOHOMOB, CTICIM(PUKY aCTPOHOMUYECKUX HAOJI0ICHNI, OCHOBHBIC AJIEMEHTHI HEOECHOU Cephl,
Teopemy o BeicoTe [lomroca Mupa, MpUHIUIIBI ONPEICIICHUS TOPU30HTAIBHBIX U SKBATOPHUATIBHBIX KOOPAMHAT CBETUII, CBA3b
CMEHBI CE30HOB T'0J1a C TOJIOBBIM JABHKEHUEM 3eMiIu BOKpYTr CoJTHIIA, MPUHITKITBI Pa3AeICHUs] TOBEPXHOCTH 3€MJIM Ha
KJIIMMAaTUYECKHE MMOsICa, 0COOEHHOCTH PA3IMYHBIX CITIOCOOOB CYETa BPEMEHH, TPUHITUIIBI, JISKAIIUE B OCHOBE COCTABJICHHMSI
KaJICHIApE, MOHATHE ACTPOHOMUYECKOHN €IMHUIIBI, TEIMOLIEHTPUUECKYIO KapTUHY CTPOeHU COTHEUYHOU CUCTEMBI.
KOH(HUrypanuu BHyTPEHHUX W BHEIIHHUX TJIAHET, 3aKOHBI IBIKCHUS TUIAHET, IPUHIIHIIBI, JICKAIME B OCHOBE BRIOOPA TPACKTOPHIA
KOCMUYECKHUX CTaHIUH K TesaM COJIHEUHOW CUCTEM, MPUYMHBI BOZHUKHOBEHUS IPUJIMBHBIX CHJI U UX BIIUSIHUE HA JBUKEHUE Tl
CoJIHEYHO# CHUCTEMBI, pa3InuHble CBOMCTBA TeJl COJTHEYHON CUCTEMBI.

[TonsTHS: 3BE3AHON BEIMUMHBI, Tapaiakca, CBETUMOCTH, TJIABHOM MOCIEIOBATEILHOCTH, COJIHEYHON MTOCTOSHHOM, KOHBEKIWH,
KOHBEKTHUBHOM 30HBI, (hoTOChEphI, TpaHy1, XpoMochephl, COTHEUHONH KOPOHBI, MPOTyOepaHIia, COJTHEYHBIX BCIBIIIEK, COTHEYHBIX
IISIT€H, COJTHEYHOTO BeTpa, MieuHoro nmytH, ['anakTuku, 3BE3JHOTO CKOIUJICHUS, PACCESIHHBIX U IIAPOBBIX CKOIUICHUM,
TAHT€HIHAIBHOM U Ty4€BOU CKOPOCTEN, MEXK3BE3THOM CPEBI, pA3PEIKEHHOTO Ta3a, MEX3BE3AHOM MbLIX, TA30MbUIEBOTO CJIOA,
CBETJIBIX Y TEMHBIX TYMAHHOCTEH, KOCMHUYECKHUX JIyYEl, TPABUTALIMOHHOW KOHAEHCAIIUH, TPOTOIUIAHETHBIX JUCKOB IUIAKTHK,
AJUTMIITHYECKHUX, COUPATIbHBIX U HEMPABWIbHBIX TAJIAKTUK, CKOTUIEHUN MAJIAKTUK, B3aUMOJICHCTBYIOIINX TAJIAKTHK, TATAKTHUK C
AKTUBHBIMU SJIpAMU, PAAUOTATAKTUK, KBa3apOB, PEIMKTOBOr0 M3Iy4eHus. [ umoresy o CyiiecTBOBaHUM KM3HU BO BeenmeHHoi,
XapakTep ABMKCHHS 3BE3]T B IUCKE U c(hepruecKoil cocTaBsomiei I'amakTuku, o01ue mpeACcTaBISHHs O pa3Mepe U CTPYKType
["anakTuku, HampaBiieHWE Ha IIEHTP [ "aakKTUKK, BO3MOXKHOCTb UCIIOJIB30BaHUs CIIEKTPAIBLHOTO aHAIM3a JJIS U3y4eHUsI HEOSCHBIX
00BbeKTOB, (hu3nuecKuii cMbIC 3akoHa Bunaa u npuaIuna omiepa, npuHIun padoThl, HA3HaAUYCHHE M BO3MOYKHOCTH TEJISCKOIIOB,
CBSI3b (PUBMUECKUX XapaKTEPUCTUK 3BE3T MEXKTy COOOM: TeMIepaTyphl, CBETUMOCTH, 3BE3JHON BEJIMUUHBI, [[BETA, MACCHI,
IJIOTHOCTH, pa3Mepa, CBA3b 3eMHBIX SIBJIEHUN ¢ aKTUBHOCTHIO COJIHIIA, METOJIbI OMIPEICIICHHS PACCTOSTHUM (METOIbI
Tr€OMETPUYECKOTO U CIEKTPAIBHOTO Mapajuiakca), 0COOCHHOCTH (PU3UIECKOTO COCTOSIHUS BEIIECTBA BHYTPH 3BE3/, HCTOUHUKHU

SHEPruu 3BE3]1, HA0II01aTeNbHbIE OCOOCHHOCTU OENbIX KapJIMKOB, HEUTPOHHBIX 3BE3], IEPEMEHHBIX 3BE3/1, HOBBIX U CBEPXHOBBIX



3BE37, 0COOEHHOCTH 3BOJIOLWH 3BE3/1 PA3IMUHON MaCcChl, METOJI OTIPEENICHUS] PACCTOSIHHUM 110 KPACHOMY CMEIICHHIO, 3aKOH
Xab6ua, CyIHOCTh OJIHOPOJHBIX MU30TPOIHBIX MOJIeeil BeceneHHoM, 0 BO3MOKHOCTAX HAOIIOACHUS TalEKUX TAIAKTHK B AIIOXY

nx "Momonoctu".

00J1)CHBL yMEMmb:

Haxoauth Ha HeOe spualiiiiue 3Be3/bl, pad0TaTh CO 3BE3HOM KapTOH (OMpenensiTh KOOPJAUHATHI 3BE3, MookeHne CoaHia B
J1000# AeHb rojla, BUANMYIO 00JacTh HeOeCcHO! cepsl A JaHHOM IHUPOTHI B 33IaHHOE BPEeMs I'oJla M CYTOK), pelaTh 3a1a4u
Ha OIpe/IETICHHUE: BHICOTHI U 36HUTHOT'O PACCTOSIHUSI CBETUJIA B MOMEHTHI KYJIbMHUHAIIMH, TeOrpaduueCcKOM IUPOThHl TOUEK 36MHOM
MOBEPXHOCTHU MO ACTPOHOMUYECKUM HAOJIOJIEHUAM, TYHHBIX (pa3, IEPUOI0B BO3MOKHOIO HACTYIICHHS 3aTMEHUH,
CUHOJMYECKOI0 U CUIEPUUECKOIr0 NEPUOAOB IIIAHET, PACCTOSIHUM 1O HEOECHBIX TEJ U UX MapajIakCoOB, KOH(PUTypallui TIaHeT,
Ha UCNojib30BaHue Gopmyd: 3akoHoB Keruiepa, 3aKkoHa BCEMUPHOTO TATOTEHUS, 1-i U 2-i1 KOCMUYECKUX CKOPOCTEH,
MOJIb30BATHCS ACTPOHOMUYECKUM KaJeHIapEM JJI MOTYUYEHUsI CBEJIEHUI O IBM>KEHUH U BO3MOKHOCTSIX HAOJIOIEHUS TEN
ComHeuyHol cucTteMbl, HaxoauTh Tena CoaTHEeYHOM cCUCTeMbl Ha HeOe BO BpeMs HAOIFOICHUM.

Pemate 3a1aun Ha ucnosb3oBanue npuHuumna Jlomnepa u 3akoHa Buna, Ha onpeniesieHue Macchl HEOECHBIX TEJl IO CKOPOCTSIM
OpOUTANBHOTO JIBUKEHHUSI, HA ONPEJIETICHUE PACCTOSHUN 110 3BE3]T, HA CBA3b MEX1Y CBETUMOCTBIO, PAJIMYCOM M TEMIEPATYPOr
3Be3/bl, Ha ONpPEEICHNE PACCTOSTHUM 10 ranakThK. OLIEHUBATh pa3pellaroly0 cnocoOOHOCTh (AU(PPaKIIMOHHYIO) TEIECKOIIOB,
ITOJIB30BaThCS IKAJIOW 3BE3IHBIX BEJIMUMH, JUarpaMMoH "'"TeEMITepaTypa-CBETUMOCTh ', CBS3bIBATh TAHTEHIUAIBHYIO U JIYYEBYIO
CKOPOCTH HEOECHOIO TeJa € €ro MPOCTPAHCTBEHHON CKOPOCTHIO, Tpy00 OIEeHMBATh Maccy [ alakTHKU IO CKOPOCTH KPYrOBOTO
JBYKEHUS 3BE3M, pa3nuuath Ha (oTorpadusax pa3aIudHbIe THUIIBI 3BE3IHBIX CKOIUIEHUN U MEX3BE3THBIX TYMaHHOCTEH,
OTIPENICIIATh PACCTOSIHUE J0 TaJaKTHK 110 KPACHOMY CMEILIEHUIO, 00BSICHATh CMBICII MOHATHH "paciiupsitoniasicsa Beenennasa" u

"pENUKTOBOE U3ITyYeHHE" .



Ilnanupyembie pe3yIbTaThl 0CBOCHHA Y4eOHOI0 peaMeTa mo uroram odyyenusi B 11 kiacce

. [TosryunTs npencTaBiIeHus O CTPYKType U MaciiTabax BeeneHHON 1 MecTe yenoBeka B HE. Y3HATh O CPEJCTBAX, KOTOPBIE
UCIOJIb3YIOT aCTPOHOMBI, YTOOBI 3aIJISIHYTh B CaMble yJal€HHbIC YToNKd BceneHHOW M yBUAETh HEOECHBIE TElla HE TOJIBKO B
HEJOCTYITHBIX C 3e€MJIM JAHMana3oHax JJIMH BOJIH 3JEKTPOMArHUTHOTO W3JIy4Y€HHS, HO M Y3HAThb O HOBBIX KaHajax IOJy4YeHUs
MH(POpPMAIMU O HEOECHBIX TENIAX C MOMOIIBI0 HEUTPUHHBIX U TPAaBUTALMIOHHOBOJHOBBIX TEJIECKOIOB.

. VY3HaTh 0 HaAOJIIOIAaEMOM CIIO)KHOM JIBM>KEHHMM IutaHeT, JIyHel u ConHia, ux uHTepnperaund. Kakyroo ponb urpanu
HaOmonenus: 3atMenuii Jlyaslt u ConHIla B JKM3HM OOIIECTBA M HUCTOPUS HUX HaydyHOro oObsacHeHus. Kak Ha ocHOBe
ACTPOHOMUYECKHUX SIBJICHUH JIFOAU HAYYWINCh U3MEPATH BPEMS U BECTU KAJIECHJAPb.

. VY3HaTh, Kak Onarogaps pa3BUTHI0 aCTPOHOMUU JIFOAMW MPULUIM OT MPEACTABICHUS] T€OLEHTPUYECKOW CHUCTEMbI MHUpPA K
PEBOJIIOLIMOHHBIM TIPEJCTABICHUAM T'€JIMOLIEHTPUUECKONH cUcTeMbl Mupa. Kak Ha ocHOBe mocieqHell ObUIM OTKPBITHI 3aKOHBI,
YIPABIIAIOLINE IBH>KCHUEM IUIAHET U, B KOHIIE KOHIIOB, 3aKOH BCEMUPHOTO TATOTEHUS.

. Ha npumepe ucnosib30BaHUSI 3aKOHa BCEMHUPHOTO TATOTEHUS, MOJYyYUTh MPEICTABICHUS O KOCMHUYECKUX CKOPOCTSX, Ha
OCHOBE KOTOPBIX PACCUMTHIBAIOTCS TPACKTOPUU IMOJETOB KOCMHUYECKHMX allapaToB K IUIaHETaM. Y3HaTh, KaK MPOSIBISIET ceOs
BCEMHPHOE TATOTEHUE Ha SIBJICHUAX B cucTeMe 3emuisi-JIyHa ¥ 3BOJIIOLIMIO 3TOW CUCTEMBI B OYTyILIEM.

. VY3HaTh O COBPEMEHHOM MPEACTABICHUH, O CTPOeHUU COJIHEYHOW CHCTEMbI, O CTPOEHUHU 3€MIIM KaK IUIAaHETa U MPUPOAE
NapHUKOBOTO 3¢ ¢eKra, 0 CBOMCTBAX MJIAHET 3€MHOW IpyNIbl U IJAHET TMTaHTOB, U 00 HCCIEIOBAHUSAX ACTEPOUOB, KOMET,
METEOPOUJIOB, U HOBOT'O KJIacCa HEOECHBIX TEJI KAPIMKOBBIX IJIAHET.

. [TosmyunTs npeacTaBieHUE 0 METOJAX aCTPOPU3NUECKUX HCCIEAOBAHUAX U 3aKOHAX (PU3UKU, KOTOPbIE UCTIOIB3YIOTCS JUIS
n3y4yeHus: (PU3N4YECKU CBONCTB HEOECHBIX TEll.

. VY3unats npupoay CoiHIla M €ro akTUBHOCTH, KaK COJIHEYHAsi aKTUBHOCTH BIIUSIET HA KIUMaTr U Ouocdepy 3emiid, Kak Ha
OCHOBE 3aKOHOB (DU3MKU MOXKHO paccuuTaTh BHyTpeHHee cTpoeHrne CoJHIa U Kak HaOII0AeHNs 3a TOTOKU HelTpuHo oT CoJHIla

yAa0Ch 3aryisiHyTh B IeHTp COJIHIIE U Y3HATh O TEPMOSACPHOM UCTOUHHUKE SHEPTIHUH.



. VY3HaTh, KaKk ONPEIENAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3 U MX B3aUMOCBSI3b MEXKIY COOOW, O BHYTPEHHEM CTPOCHUU
3BE3/] U UCTOUYHMKAX MX SHEPTUHU; O HEOOBIYHOCTU CBOMCTB 3BE3] O€JbIX KAPJIMKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX ABIP. Y3HATh,
KaK pOXKIAOTCS, )KUBYT U YMUPAIOT 3BE3/BI.

. VY3HaTh, Kak MO HAOMIONEHUSAM MYyJIbCUPYIOMIMX 3BE3A Leden] OmpenesisTh PacCTOSHUS A0 JAPYTHUX TallaKTHK, Kak

ACTPOHOMBI I10 Ha6J'II-0I[eHI/IHM I[BOﬁHI)IX N KPATHBIX 3Bé3Il OIIPCACIIAIOT UX MACCHI.

M HOJ’Iy‘-II/ITB MMpCACTAaBJICHUA O B3PbIBAX HOBBIX U CBCPXHOBBIX 3BE3 U KAaK B 3BE3JaX O6p33yIOTC$I TSKENBIE XUMHUYECKHUE
OJICMCHTHI.
° YSHaTB, KaK YCTPOCHA Hallla I'anaktuka — Mie4HbIl HyTI), KaK pacCiipCaciiCHbl B HEH PaCCCAHHBIC U ITAPOBLIC 3BE3IHBIC

CKOIUIEHMS, U 00JIaKa MEX3BE3THOrO ra3a U nbUIi. Kak ¢ moMoIbio HaOMoAeHu B HHPPAKpPaCHBIX Jydax yAaJIOCh MPOHUKHYTh
yepe3 TOJU[y MEX3BE3NHOIO Ta3a M MbUIM INPOHUKHYTh B LEHTp [‘anakTWku, yBHUIETh ABMIXKEHHE 3BE31 B HEM BOKPYT
CBEPXMACCUBHOW YEPHOU JIBIPHI.

. [lony4nTh NMpEaCTaBICHUE O PA3JIUYHBIX TUIAX TAIAKTUK, Y3HATH O MPOSBICHUSX AKTUBHOCTU TAIAKTUK M KBa3apoB, U
pacrpeziesieHuu TajJakTUK B IPOCTPAHCTBE U (POPMUPOBAHUN CKOIUIEHUHN U SIMEUCTOM CTPYKTYPbI UX PaclpeieIeHHUs.

. VY3HaTh O CTPOCHUHU U IBOJIIOLIMU YHUKAJIBLHOTO 00bekTa Beenennoit B uenom. Ilpocnenuts 3a pa3BUTHEM NPEICTABIICHUN O
KOHEYHOCTH 1 0€CKOHEYHOCTH BceneHHon, 0 pyHIaMeHTAIbHBIX MapaJoKCaX, CBSI3aHHBIX C HUMH.

. [TonsiTh, Kak u3 HAOIIOAAEMOIO KpPAaCHOTO CMEIEHUS B CIEKTpax MNaJ€KuX TajlakTUK MPHUILIM K BBIBOAY O
HECTAIIMOHAPHOCTH, paclIMpeHuu BcejaeHHOM, W, 4TO B MPOIUIOM OHAa ObUIa HE TOJBKO IUIOTHOM, HO M TOpsYed M, YTO
Ha0JII0/JaeMO€ PEIIMKTOBOE U3JIyUYE€HHE MOITBEPKIAET 3TOT BaXKHBII BBIBOJ COBPEMEHHON KOCMOJIOTHH.

. Y3HaTh, KaKk OTKPBUIM YCKOPEHHOE pacliupeHue BCeIeHHOW M €ro CBS3bI0 C TEMHOW JHEPTHUEW U BCEMUPHOU CHUIION
OTTAJIKMBAHUS, TPOTUBOCTOSIEN BCEMUPHOU CUIIE TSTOTECHHUS.

. VY3HaTh 00 OTKPBITUH SK30IUIAHET — TUIAHET OKOJIO APYTUX 3BE3/1 M COBPEMEHHOM COCTOSIHMU MPOOJIEMbI TOMCKA U CBSI3U C

BHC3CMHbBIMHU ITUBUJIN3allUsIMU.



. HayuuThcst mpoBOAWTE MPOCTENIIINE aCTPOHOMHYECKHE HAOIIOICHUS, OPUEHTUPOBATHCS CPEIH APKUX 3BE3N U CO3BE3MINUH,
U3MEPATh BBICOTHI 3BE€31 U COJHIIA, ONPENesaTh aCTPOHOMUUYECKUMU METOAAMH BpEMS, LIUPOTY U JOJITOTY MecTa HaOIIOACHUH,

U3MCPATh IUAMCTP COJ'IHHa N U3MCPATH COJTHCYHYIO dKTUBHOCTH U €€ 3aBUCUMOCTbh OT BPCMCHH.

Coaep:xanue Kypca
BBenenue B aCTpOHOMUIO
Crpoenue u Mmaciitadbl BeeneHHON, U COBpeMEHHbIE HAOIIOICHHS
Kakue tena 3anonsstor Bceenennyro. KakoBbl MX XapakTepHbIE pa3Mepbl M paccTosiHUS Mexay Humu. Kakue ¢usnueckue
yCIJIOBHS BCTpEUarOTCs B HUX. Beenennas pacmmpsercs.
['ne m xak paboTarOT caMble KpyITHbIE ONTHYECKUE TeslecKomnbl. Kak acTpoHOMBI HccneAyloT ramma usnydenue Beenennoit. Uto
YBUJEIU TPaBUTALMOHHO BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
AcTtpomerpus
3BE31HOE HEOO M BUIUMOE IBMKEHNE HEOECHBIX CBETHII
Kakue 3B&3nbpl Bxomsat B co3pe3auss Opuona u JleOens. ConHue ABMXKETCS MO SKIUNTHKE. [InaneTsl coBepmatoT
MeTiIe00pa3HoOe ABMKEHHUE.
HebGecHbie koopaAMHATHI
Yro Takoe HeOECHBII IKBATOP U HEOeCcHbI MepuauaH. Kak cTposAT SKBaTOpUANIbHYIO CUCTEMY HeOeCHBIX KoopauHat. Kak crpost
TOPU30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPAUHAT.

Bunumoe nmxenue mianet u CosHia



[letneobpazHoe MABWXKEHHE IUIAHET, MOMATHOE M TNPAMOE JABMKCHHE IUIAHET. OKIUNTHKA, 30JMaKabHbIE CO3BE3/MUA.
HepaBHomepHoe nBmxeHue CoJiHIA IO SKJIAITHKE.

JIBrxenue JIyHbI U 3aTMEHUS

@a3bl JIyHBI 1 CHHOIMYECKUI MECSL, YCIOBHS HACTYIUIEHUSI COJTHEYHOTO U JIYHHBIEC 3aTMEHHS.

[Touemy ITPOUCXOAAT COMHEUHbIE 3aTMEHMsL. Capoc U IpencKa3aHus 3aTMEHUI

Bpewms u kanennapp

3BE3IHOE U COJTHEYHOE BPEMSI, 3BE3IHBIN U TPOITMYECKUH TO/I.

YCTpOP'ICTBO JIYHHOI'O 1 COJTHCYHOTI'O KaJICHIAApP, HpO6JI€MI>I ux cornacoBanus FOnmaHckui u FpI/IFOpI/IaHCKI/Iﬁ KaJICHOApH.

Hebecnas mexaHuka

I'enuonenTpuyeckas cucteMa MUpa

IIpencraBisum o ctpoeHur COJHEYHOW CUCTEMBI B AHTUYHBIE BPEMEHA U B CPEIHEBEKOBbLE. | eMOLIEHTpUYECKas CUCTEMA MHUPa,
JI0Ka3aTeNIbCTBO BpalieHue 3emiau Bokpyr ComnnHua. [Tapannakc 3Be31 U ONpeAesIeHne pacCTOSIHUE 10 HUX, ITAPCEK.

3akonbl Keruiepa 1BM>KEHUS TJIAHET

OtkpeiTie M.Kennepom 3akoHOB ABMXEeHUs IutaHeT. OTKpbITHE 3aKkoHa BceMupHOro TArotreHuss U 0OOOUIEHHBIE 3aKOHBI
Kemnnepa. Onpenenenre Mmacc HeOECHBIX Tedl.

Kocmuueckue ckopoctu

Pacuérel mepBoif 1 BTOpOI KOCMHUECKON CKOpOCTH U ux (pusudecku cmbici. [Tonér FO.A. NarapuHa Bokpyr 3eMiu 1o KpyroBoi
opowure.

MexniaHeTHble nepeneThl

IToHATHE ONITUMAIBLHOM TPACKTOPUU NOJIETA K IIIIaHeTe. Bpems nmonéra K 1iaHeTe U JaThl CTapTOB.

JIyna u e€ BausiHHE Ha 3€MIIIO



Jlynusiii penbed u ero mpupopa, llpunmBHoe B3ammoneirictBue Mexay Jlynoit u 3emnéit. Ynanenue Jlynor ot 3emnu u
3amejuieHue BpameHus 3emud. [Ipeneccust 3eMHOM OCH M IpeABapEHNE PABHOJCHCTBUM.

CTpoeHne COJTHEYHOH CHCTEMBI

CoBpeMeHnHbIe nipencTaBieHus 0 COMHEUHON — cUcTEME.

CocraB ConHeuHol cuctembl. [1naHeThl 3eMHON TPYNIMbl U IUIAHETHI TUTAHTBl UX MPUHIUIHUAIBHBIE OTIMYus. OOJaKo KOMET
Oopta u nosic Kotinepa. PazMepsl Tes1 COTHEUHON CUCTEMBL.

[Inanera 3emiis

®opma u pazmepsl 3emian. Bayrpennee ctpoenue 3emin. Ponb napaukoBoro s¢¢dekra B GopMUpOBaHUM KJIMMaTa 3eMIIH
[ImaHeTsI 3eMHOM TPYIIIIBI

Uccnenosanus Mepkypust, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéid. Kak napHuKoBbIil 3QQeKT rpeeT NOBEepXHOCTh 3eMIIU U
neperpesaet armochepy Benepsl. EcTh v xu3nbp Ha Mapce. OBostoniusa opout criyTHuKOB Mapca doboca u Jleitmoca.
[imaneThI TUTaHThI

®usnueckue cporictBa lOmnurepa, CarypHa, Ypana u Henrtyna. Bynkanuueckoil pestenbHOCTH Ha cryTHuUke IOmnurepa Uo.
[Iprpona xonen BOKPYT IUIAHET THTAHTOB.

[ImaHeTHI KapJIMKK U UX CBOMCTBA.

Marneie Tena ConTHEYHON CUCTEMBI

[Ipupona u nBuxenue actepougoB. Crneunduka aBrkeHus rpynn acrepounoB TposiHueB u I'pekos. Ilpupona m aBuxkeHue
komeT. [losic Kotinepa n O6mako komet Oopra. [Ipupoaa METeOpOB U METEOPHUTOB.

MeTteopsl U METEOPUTHI

[Ipupona «mamarommx 3BE€311», METEOPHBIE MOTOKU U UX paauaHThl. CBSI3b MEXAY METEOPHBIMU NMOTOKamMu U kKomeTamu. [Ipupona
KaMEHHBIX U JKEJIE3HBIX METCOPUTOB. [Iprposa METEOpUTHBIX KpaTEpOB.

IIpakTnuyeckas acrpopusuka u ¢pusuka CosiHua



MeTtonapl acTpo(U3NIECKUX MCCIIeTOBAHNN

YCTpoHCTBO M XapaKTEpPUCTUKU  TEJIECKOMOB  pedpakTopoB U pedieKTopoB.  YCTpPOHCTBO  pPauOTENECKOIIOB,
paanouHTepHEPOMETPHI.

Connue

OcHoBHble xapaktepuctuku CoinHma. OmnpenesieHHe Macchl, TeMmneparypbl U xumudeckoro cocraBa Conxua. CtpoeHue
conmHeuHOoM atMoceprl. CollHeUHast aKTUBHOCTh U €€ BIUSHUE HA 3eMII0 1 Omocdepy.

Buytpennee ctpoenue ConHia

Teopetnueckuii pacu€r temmeparypsl B ieHTpe ConHIa. S1epHblii HICTOYHUK SHEPTUHU U TEPMOSIEPHBIE PEAKIIUU CUHTE3a Irelus
W3 BOJOpOJa, IMepeHoc »Hepruu u3 mneHTpa CoiHla Hapy»Ky, KOHBEKTHMBHas 30Ha. HEeWTpUHHBIA TelecKonm W HaOJIOACHUS
1oToka HetpruHo ot ConHua.

3Bé3ab1

OCHOBHBIE XapaKTEPUCTUKH 3BE3]T

OnpeneneHrne OCHOBHBIE XapaKTEPUCTUK 3BE3]] MACCHI, CBETUMOCTH, TEMIIEPATYPhl U XUMHYECKOro cocraBa. (CrnekrpanbHas
Kiaccuukanus 3Be3q U eé

(u3nUeckue OCHOBBI. Jluarpamma cieKTpaibHbIA KJIaCC— CBETUMOCTD 3BE3/l, CBSA3b MEXY MAaCCOM U1 CBETUMOCTBIO 3BE€3]1
BuyTpeHHee cTpoeHue 3BE3/1

Ctpoenue 3BE€3/1b1 TJIABHOM MMOCIIEI0BATEIBHOCTH.

CrpoeHue 3BE3/] KPACHBIX THTAHTOB U CBEPXTUTaHTOB.

benplie kapiuky, HEUTPOHHBIE 3BE3/bI, IYJIbCAPBI U YEPHBIEC ABIPHI

Crtpoenue 3BE311 OebIX KapIMKOB M Mpees Ha ux maccy — npeaen Yanapacekapa. [lynbcapsl 1 HelTpoHHble 3BE€37b1. [Ipupona
YEPHBIX JbIp U UX HapaMeTphl.

JIBOViHBIE, KPATHBIE U IEPEMEHHBIE 3BE3/bI



HaGnronenust TBOWHBIX M KpaTHBIX 3BE31, 3aTMEHHO-TIEpEeMeHHbIe 3BE3IbI. OnpeneneHue Mace ABOWHBIX 3BE3M. [lynmpcupytromue
nepeMeHHbIe 3BE3/bl, KpUBbIE HM3MEHEHUs Oiecka nedeua. 3aBUCUMOCTb MEXIY CBETUMOCTBIO M TEPUOJOM MyJbCallUd y
nedeun. Lledbennst — masiku Bo BeeneHHOM , O KOTOPBIM OMPENETAT PACCTOSHUS 10 TaNEKUX CKOMJIECHUHN U TallaKTHK.

HoBrbie 1 cCBEpXHOBBIE 3BE3/BI

XapakTepUCTUKH BCIBIINIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3]l C TECHBIMU JIBOMHBIMH CHUCTEMaMU, COACPIKAIIUX 3BE3AY Oenbli
kapiuk. [leperekanue BemiecTBa U SACPHBIN B3pPHIB HAa TIOBEPXHOCTH Oeyoro kapiwka. Kak B3pBIBAIOTCS CBEPXHOBBIC 3BE3JIBI.
XapaKTepUCTUKH BCHBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAIIMOHHBIN KOJUIAIC OEJIOro Kapiuka ¢ Maccoid YaHapacekapa B COCTaBe
TECHOM JIBOMHOU 3BE€3/1bl — BCIIBIILIKA CBEPXHOBOW IEPBOTO TUIIA. B3pbhIB MaCCUBHOMW 3BE3/bl B KOHLIE CBOEU 3BOJIFOLIMU — B3PbIB
CBEpXHOBOM BTOpOTro TUMa. HabmoaeHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

DBOJIIOIMA 3BE3/: POKICHUE )KU3Hb U CMEPTh 3BE3]]

Pacyér mpoaoIDKUTENBPHOCTH KU3HU 3BE3] Pa3sHOM MAacChl Ha TJIABHOM IOCIIEIOBATENbHOCTU. [lepexon B KpacHbIE TMIaHTHI U
CBEPXTUTaHThI TMOCJE HcUYepnaHus BoAopoaa. CIOKONWHAS 3BOMIOLMS MajJOMACCUBHBIX 3BE3J], W T'PABUTAILIMOHHBIA KOJUIANC U
B3pBIB C 00Opa3oBaHMEM HEWTPOHHOW 3BE3/lbl WM YEPHOM JbIPHI MAcCCHBHOW 3Be3bl. OmpenereHrue Bo3pacTa 3BE3THBIX
CKOIUIEHUW M OTHIEJIbHBIX 3BE3]T U MPOBEPKA TEOPUM IBOJIOIUU 3BE3 .

Muiie4Hblil IyTh

I'a3 u mbuTb B ["astakTHKE

Kaxk o0Opa3zyrorcs oTpakaresbHble TYMAHHOCTU NTOUYeMY CBETATCA AU Py3HbIE TYMAHHOCTH

Kak KOHLIEeHTpUPYIOTCS ra30BbIE U MBLIEBbIE TYMAHHOCTH B ['anakTuke

PaccesiHnbIe 1 m1apoBbI€ 3BE3AHBIC CKOTUICHUS

HaOmnromaembie CBOMCTBA paccesiHHBIX 3BE3AHBIX CcKorulieHuH. Halmromaemble CBOMCTBAa IIAPOBBIX 3BE3MHBIX CKOIJICHUHM.
Pacnpenenenue u xapakrtep ABUKEHUA CKOIUIEHHH B ['anakTuke. Pacnipenenenue 3B€3/1, CKOIUIEHUM, Ta3a U NbUIHA B [ amakTHke.

CBepxmaccuBHas 4Y€pHas Aplpa B LEHTPE ['aaKTUKH U KOCMUYECKHUE JTYYH.



Wnu¢pakpacHbie HaOMIOACHNS ABMXKEHUS 3BE3/1 B IIeHTpe [ anakTuku M oOHapy>keHue B HEM  CBEPXMACCHUBHOM  YEpHOM
npIpel.  Pacuér

apaMeTpoOB CBEPXMACCHUBHOMN 4€pHOM AbIpbl. HaOmrogeHus KOCMUYECKUX JIydell M UX CBSI3b CO B3pPhIBAMHM CBEPXHOBBIX 3BE3.
lManakTuku

Kak knaccuduuupoBaiy rajakTuku 1no ¢GopMe U KaMepTOHHas auarpamma Xa006ma. CBOWCTBa CIUPATBHBIX, SJUIMIITUYECKUX U
HEIPaBUJIbHBIX TAIAKTHK. KpacHoe cMellleHne B CIEKTpax raIakTUK U ONPEEICHUE pacCTOSHUSA 10 HUX. 3aKoH Xab0na
Bpamenue raakTuk 1 TEMHas MaTepys B HUX.

AKTHUBHBIE raJJaKTUKHU U KBa3apbl

[Ipupoga  aKTMBHOCTH ajlakKTUK, pPaAUOTajakTUKH U B3aUMOJCHCTBYIOIIME TalaKTHKU. HeoObIuHbIE CBOMCTBA KBa3apoB, UX
CBA3b C SAPAMHU FAJIAKTUK U AKTUBHOCTBIO YEPHBIX JIBIp B HUX.

CKoruteHns rajnakTuk

HaGnrogaempie cBOMCTBa CKOIUIEHWM TallakKTHK, PEHTTEHOBCKOE M3IIyYEHHE, TEMIIEpaTypa MU Macca MEXrajJaKTU4ecKoro rasa,
HEOOXOMMOCTh CYUIECTBOBaHMSI TEMHOM MaTepUU B CKOIUIEHUSX rajakTUk. OneHka macchl TEMHOM MaTepu B CKOIUICHMSX.
Sdeuncras CTpyKTypa pacupeacsieHUs TAIAKTUKN CKOIIEHUN TaJaKTHK.

Crpoenue u 3BosI01usA BeesieHHOM

KoneunocTs 1 0eckOHEUHOCTh BeeneHHoM — mapaioKehl KIIACCUYECKONH KOCMOJIOTHH.

3akoH BceMHpHOTO TATOTEHHS U MPEACTaBICHUS O KOHEUHOCTH M OeckoHeuHocTu Bceenennoit. dotomeTpuueckuil mapajgokc u
MIPOTUBOPEYHS KIIACCUUECKHUX MPECTaBIeHUN 0 cTpoeHnn Beenennoit n HadmoaeHusMu. Heo0Xxo1uMoCTh IpuBIeYeHUS 001Ien
TEOPUU OTHOCUTENBHOCTH JJISI MOCTpoeHus mojenu BceenenHoil. CBs3b MEXAYy T€OMETPUYECKHUMH CBOMCTBAMHU IPOCTPAHCTBA
BceenenHoii ¢ pacnupeneieHueM 1 JIBUKEHUEM MaTEPUU B HEU.

Pacmmpsiromasics Beenennas



CBs3p cpeqHed IUIOTHOCTh MAaTE€pPUM C 3aKOHOM pACIIMpPEHUss U I€OMETPUYECKHMMM cBoiicTBamHu BceenenHnoi. EBknmuoBa u
HeeBkinnioBa reomerpust Beenennoit. Onpenenenue paanyca u Bo3pacra BeeneHHoil.

Mogaenp «ropsiueit BcereHHOW» U pETMKTOBOE U3TYyUYECHUS

OOpazoBanne XMMUYECKUX 3JIeMEHTOB BO Bcenennoil. O6mime renust Bo BceneHHoit 1 HEOOXOAMMOCTh 00pa30BaHUs €ro Ha
paHHMX JTanax sBomonuu Bceenennoil. HeoOXoauMocTh HE TOJIBKO BBICOKOM IUIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOM
TEMIIEPATYphl HA pAHHUX ATAIlax BOJONUU BceeneHHon. PennkroBoe n3nydeHne — u3iaydeHue KOTOpoe OCTanoch BO BeeneHHon
OT TOpAYEr0o M CBEpPX IUIOTHOTO COCTOSTHUSI MaTepud HAa pPaHHUX OJTamax »Xu3Hu Bceenennoil. HaOmiogaembie cBoicCTBa
pEeJNUKTOBOTO H3iyueHus. [louemy HeoOXonMMO MpHBiIEUEHHE OOLIEH TEOPUM OTHOCUTENIBHOCTH MAJI MOCTPOEHUS MOJAEIU
Bcenennon.

CoBpeMeHHBIE TPO0OJIEMBbI ACTPOHOMHUH

YckopeHnHoe pacipenne BeeneHHON U TEMHAs SHEPTHSL.

HaGnronenust cBepxHOBbIX 3BE3/ | TMNA B TaN€KUX TaJIaKTUKaX M OTKPBITHE YCKOPEHHOro pacimupeHus Beenennoil. OTKpbiTHE
cuiibl BcemupHoro orrankuBanusa. T€mHas 3Heprus yBelanuuBaeT maccy BeeneHHon 1o Mepe e€ pacmmpenus. [Ipupona cuisl
BceMupHOro orragkuBaHus.

OOHapyXeHue TUIAHET BO3JIE IPYTUX 3BE3I.

HaGmtonenust 3a ABM>KEHHUEM 3BE3]] U OMNPEICIICHUsT MAacC HEBUAMMBIX CIYTHUKOB 3BE3]], BO3MYIIAIOMIMX MX MPSIMOJIMHENHOE
nBwxkeHue. Mertoasl oOHapykeHusl sk3omiaHeT. OlleHKa YCIOBUMM Ha IMOBEPXHOCTAX dK30IutaHeT. llowck 3K30miaHeT ¢
KOM(pOPTHBIMH YCJIOBUSMU I AKU3HU HA HUX

IToucku xu3HU U paszyma Bo BeceneHHomn

Pa3BuTtne mpencrtaBieHHil O BO3HMKHOBEHHWHM M CYLIECTBOBAaHUU KW3HU BO BceneHHoil. COBpeMEHHBIE OLICHKH KOJIMYECTBA

BBICOKOPA3BHUTBIX L[I/IBI/IJ'II/ISaLII/Iﬁ B ['anmaktuke. IlonbITkKN 06H3py>I(eHI/I$I H ITOCBIJIKHN CUTHAJIO0B BHC3CMHBIM NUBHUIN3allUAM.



TeMaTH4ecKO-NIOyPOYHOE IJIAHMPOBAHHE
[loypouHoe MUIaHMpPOBAaHWE PACCUYUTAHO HAa | 4 aCTPOHOMHUU B HEMAENI0O W TMOCTPOCHO CIEIYIOUIUM 00pa3oM: Tema ypoka -
OCHOBHOM, U3y4aeMbIil B KJIaCCE MaTepuall.
Beenenue B acrponomuro (1 1)
Llenpro M3yd4eHUs] JAHHOW TEMbl — MO3HAKOMHTH y4YalUXCsl C OCHOBHBIMH aCTPOHOMUYECKMMH OOBEKTaMH, 3arOJHSIOIIUMU
Bcenennyto: mnanetsi, ConHile, 3BE3/1bI, 3BE3AHBIC CKOIJICHUS], TaJaKTUKH, CKOTUICHUS TalaKTHK; (PU3NYECKUMU TMPOIIECCaMH,
OPOTEKAIOIIMMU B HUX M B OKpYXawlleM HX MmpocTpaHcTBe. OHU 3HAKOMSTCS C XapaKTEepPHBIMH MacliTabamMu
XapaKTEPU3YIOIIMMHU CBOMCTBA 3TUX HEOECHBIX Tell. Takxe MPUBOASITCS CBEJICHUS O COBPEMEHHBIX ONTUYECKUX, HH(PAKPACHBIX,
paano, PEHTTCHOBCKUX TENEeCKomax M oOcepBaTopuax. DakTUYECKH, ydalluecs 3HAKOMSATCA C TEMU HEOECHBIMHM TEJlaMH U
00BbEKTaMH, KOTOPbIE OHU B JaJIbHEHIIIEM OYyIyT MOAPOOHO H3ydyaTh HA YPOKAX aCTPOHOMUHU.
Actpometpus (5 1)
[lenpto u3ydyeHUs AaHHOW TeMbl — (OPMUPOBAHUE Yy YYAIIUXCS O BHJE 3BE3NHOrO HeOa, pa3OMEHMHM €ro Ha CO3BE3us,
MHTEPECHBIX 00BEKTaX B CO3BE3IUAX U MUGOJIOTHH CO3BE3/MI, pa3BUTHE ACTPOHOMUU B aHTUYHBIE BpeMeHa. [Ipocnenutsb, Kak
nepexoj; OT OPUEHTALMU MO CO3BE3JUSAM K MCIOJIb30BAHUIO HEOECHBIX KOOPAMHAT IMO3BOJIMI B KOJIMYECTBEHHOM OTHOLIEHUU
M3y4aTh BUIAUMBIE ABVKECHHUS TeN. TaKkKe LUEbI0 SBIAETCS U3y4eHne BUANMOTo ABkeHus ConHua, JIyHbl U IUTaHET U Ha OCHOBE
ATOr0 TOJYYUTh MPEJCTABICHUS O TOM KaK acTPOHOMBI HAyYMJIMCh MPEACKa3bIBaTh 3aTMEHUS; MOJYUYUTh MpPEACTaBICHUS 00
OJIHOW M3 OCHOBHBIX 3a7]a4 ACTPOHOMHH C IPEBHENIINX BPEMEH U3MEPEHUN BPEMEHU U BEICHUH KaJCHIAPSI.
Hebecnasi mexanuka (3 yaca)
[lenp u3ydeHUss TEMbI — pa3BUTEE MPEACTABICHUN O CTpOeHUU COJIHEUHOW CUCTEMBI: T€OUEHTPUYECKAS U TeIMOLUEHTPUYECKUE
cUCTEMbI MHUpa; 3akoHbl Kemuiepa nBkeHUs TIaHET W X 0000meHne Hpl0TOHOM; KOCMUYECKUE CKOPOCTH U MEXKIUIAHETHbHIE

MEPENETHI.



Crtpoenne CosiHeuHOH cucTeMbl (8 YacoB)

Llenp n3ydeHus: TeMbl — MOJXYYUTh Ipe/cTaBiieHne 0 cTpoeHrne COTHEYHONW CUCTEMBI, U3yUYUTh (PU3UYECKYIO0 MPUPOIY 3eMIIU U
JIyHbl, IBIEHUS PUIMBOB U MPELECCUU; TIOHATh (PU3HUUECKHE OCOOEHHOCTH CTPOEHUS IJIAHET 36MHOM TPYMIIbl, MJIaHET TUTaHTOB
U TJIAHET KapJIMKOB; Y3HAaTh 00 0COOCHHOCTSAX MPHUPOJBI U JIBUKECHHS aCTEPOUIOB, MOIYUYUTh O0IIKE MPEACTaBICHUS O KOMETaX,
METeOopax U METEOPUTAX; MOJYUYUTh MPEICTABICHUE O PA3BUTHE B3IJISIOB U COBPEMEHHBIX MPEACTABICHUSIX O MPOUCXOKICHUN
CoHE4YHON CUCTEMBI.

Kontpoabnas padora Nel no reme «Ctpoenne u coctaB CoJiIHeYHOH CHCTEMbD»

Actpodusuka u 3Bé31Has actTpoHoMusa (7 4acos)

[lens WM3ydeHUs] T€Mbl — MOJYYUTh NPEACTABJICHUS O PA3HBIX THUMAX ONTHYECKHX TEIECKOMNax, PaguOTENIECKONMaX M METOAAX
HaOMIOZCHUM Ha HHUX; O METoJax M pe3yiabTaTax HaOmoneHuid CoJHIA, €r0 OCHOBHBIX XapaKTEPUCTHUKAX; O IMPOSIBICHUIX
COJIHEYHOM aKTUBHOCTH M CBSI3aHHBIMU C HEW MpolieccoB Ha 3emiie U duocdepe; 0 ToM, Kak aCTPOHOMBI Y3HAJIU O BHYTPEHHEM
ctpoennn ConHIa, U, Kak HAOIIOACHUS COJHEYHBIX HEUTPHUHO, MOATBEPAMIIO HAIM MPEACTABICHHUS O MPOLECCaX BHYTPHU
ConHIla; MOMYyYUTh TPEACTABJICHHS: 00 OCHOBHBIX XapaKTEPUCTHKAX 3BE3/, WX B3aWMOCBSI3M, BHYTPEHHEM CTPOCHHUM 3BE3N
Pa3JIMYHBIX THUIIOB, MOHATH MPUPOIY OCNBIX KapJIUKOB, HEUTPOHHBIX 3BE3N U UEPHBIX NbIP, KaK JBOWHBIC 3BE3ABI MOMOTAIOT
ONPEAETUTHh MACChI 3BE31, a MYJILCUPYIOIIUE 3BE3IbI MOMOTAIOT OINPEACNATh PACCTOSIHUA BO BceneHHOU;

MOJYYUTh MPEJICTABICHUS O HOBBIX M CBEPXHOBBIX 3BE3/aX, U, KaK JKUBYT M YMHPAIOT 3BE3/BI.

Muieunsiii Ilyts — Hama I'anakruka (3 yaca)

[enbto u3yyeHue TeMbl - MOJYYUTh MpencTaBieHue Hamel ['anaktuke — Mueunsiit [lyTh, 00 00bekTax €€ cOCTaBIAIONIMX, O
pacnpenesieHue ra3a v MbUIY B HEH, pacCesHHbIX U IIAPOBBIX CKOIUICHUSX, 00 €€ CIUpalbHOW CTPYKTYype; 00
UCCJIEIOBAHUM €€ LIEHTPAJbHBIX 00JacTeil, CKPBITBIX OT HAC CHJIbHBIM MOIJIONIEHUEM Ta30M M IMbUIbIO, a Takke O

CBEPXMACCUBHOM YEPHOU IBIPE, PACIIOJIOKEHHON B cCaMOM IeHTpe [ 'amakTukH.



TIanakTuku (3 yaca)

Lenp u3ydeHus: TeMbl — MOJYYUTh MPEJCTABICHUE O PA3MUYHBIX THUIMAX TaNAKTHK, 00 ONpEAEeNIeHUH PACCTOSIHUSAX O HUX I10
HAOJIIOICHHUSIM KPACHOTO CMEIIEHUS IMHUM B UX CIIEKTPaxX U 3aKoHe Xa001a; 0 BpallleHUHU rajJakTUK U CKPHITOW TEMHON MaccChl B
HUX; TOJIYYUTh TPEICTaBICHUA 00 AKTUBHBIX TaJaKTUKaX M KBazapax M (PU3MUECKHUX MpoIleccax, MPOTEKAIOIUX B HUX, O
pacrpeeneHun TaJlakKTUK U UX CKOIUIEHUWH BO BceneHHOH, 0 ropsueM MEKrajJakKTU4eCKOM TIa3e, 3alOJIHSIOIMINM CKOIUICHHS
TaJIaKTHK.

Crtpoenue u 3Bo10uMs Beesiennoii (2 yaca)

[lenbto U3y4eHUs] TEMbI — MOIYYHUTh IpPEJCTaBIeHUE 00 YHUKaJIbHOM O0OBeKTe BceneHHOH B LeJ0M, Kak pelaeTcs BOIpoC O
KOHEYHOCTH WM OECKOHEYHOCTH BceneHHo#l, 0 mnapajokcax, CBS3aHHBIX C 3TUMH NPEICTABICHUAMH O TEOPETUYECKHX
IPEJICTABICHUSX OOIIEH TEOPHUH OTHOCUTENIHOCTH, JIEKAIIUX B OCHOBE MOCTPOEHHUS KOCMOJOTMYECKHX Mojenel BceneHHoil;
Kakue HaOJIOJeHUs] NpPUBENM K pacumpsmomeics moaenu BceeneHHoil, o paauyce U Bo3pacte BceneHHOH, 0 BBICOKOM
TEMIIEPAType BEIIECTBA B HAYaJbHbIE NEPUOMABI KM3HW BCENEHHONW M NMPUPOAE PEIMKTOBOIO HM3IYyYECHHS; O COBPEMEHHBIX
HaOIIOACHUSIX YCKOPEHHOTO pacuiuperus: BeeneHHoi.

CoBpemeHHbIe 1IpodJieMbl acTpOHOMHUH (3 Yaca)

Lenpro u3ydyeHus: JaHHOW TeMbI — MOKa3aTh COBPEMEHHBIE HallpaBJeHUs U3y4yeHus BceneHHoil, 00 onpeneneHuu pacCTOSIHUM 10
TaJIaKTUK C TIOMOIIBIO HAOJIOJACHUN CBEPXHOBBIX 3BE3]I M OTKPBITUS YCKOPEHHOTO paciivpenus Beenmennoit , ponu TéMHOU
SHEPrUuu U CUjibl BceMUpHOro oTTaskuBaHus; MOJIYYUTh NPEICTABICHUS 00 3K30IIaHETaX U MOMCKA SK30IUIAHET OJIaronpusTHBIX
IUI JKM3HHM, O BO3MOXXHOM YMCIJIE BBICOKOPA3BUTBHIX LMBWIM3ALMK B Halled ['aJakTUKe M O METOAAaX ITOMCKaxX JKU3HU U
BHE3EMHBIX LMBUJIM3AIMI U MPOOJIEM, CBSI3aHHBIX CO CBSI3bIO C HUMMU.

KontpoasHasi padoraNe2 mo teme «3Be31bl M HX OCHOBHbIC XapaKTEePUCTUKHU. ['alakTHKID)






