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Y4ebHoro npeamera «ACTpoHOMHES



HOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma 1O acTpOHOMHUM Ha YPOBHE CpEAHEro OoOIIero
o0pa3oBaHMs COCTaBJCHA Ha OCHOBE MOJIOKEHUH W TPeOOBaHWM K pe3yjbTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl, MPEACTAaBICHHBIX B
®denepadbHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHEro OOIIero
o0pa3oBaHusl, a TAKXKE € yueToM (eaepaibHON paboyeil mporpaMMbl BOCITUTAHUSI.

PaGouast mporpaMmMa 1o acTpOHOMHH COCTaBJIEHA B COOTBETCTBUH C:

e 1pukazoM MuHucTepcTBa 00pazoBaHust U Hayku PD ot 29 urons 2017 r.
Ne 613 "O BHecenmm WuU3MEHEHHWH B (QeAepalbHbIi TOCYIapCTBEHHBIN
o0pa3oBaTeNbHbI CTaHAAPT, YTBEPKAEHHBIM TpHKa3oM MUHHUCTEPCTBA
oOpa3zoBanus u Hayku PO ot 17 mast 2012 r. Ne 413";

e nmpukazoM MuHHCTepcTBa 00pazoBaHusi U Hayku PD ot 20 urons 2017 .
No 581 "O BHeceHMM H3MEHEHUW B (enepalbHBIA MEpPeUYeHb yYEOHUKOB,
PEKOMEHIYEMbIX K HCIOJb30BAHUIO IMPU  pealu3aluyd  HUMEIOIINX
roCyJIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX TPOrPaMM HAYAIIbHOTO
o01ero, OCHOBHOrO  OOIIEro, cpeaHero  oOmero  obpa3oBaHUs,
YTBEPKIEHHBIN TTprKa3oM MuHucTepcTBa 00pa3oBanus u Hayku PD ot 31
mapta 2014 1. Ne 253";

e nucbMOoM MuHHCTEpcTBa 00pa3oBaHusi U Hayku P®D ot 20 urons 2017 .
Ne TC-194/08 "OO6 opranuzaumu u3y4deHHs y4eOHOro  mpeaMmeTa
"ActpoHomus";

e [puMepHOM paboueld mporpammoil mo npeamery  (AcCTpOHOMHUS.
Mertoanueckoe mocodbue 10—11kmaccel. ba3oBeiii ypoBeHb: y4eb. mocodue
JUIs yuuTenen o0uieobpa3oBar. opranuzanuii / moa pea. B. M. Uapyruna.—
M.: IIpocBewenune, 2017)



IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHA  IPOI'PAMMBI
YUYEBHOI'O KYPCA «ACTPOHOMMUA»

JINYHOCTHBIMU pe3yIbTATAMHU OCBOEHHSI ACTPOHOMUM SABJISIFOTCH:

e yMEHHE yNPaBIIATh CBOCH ITO3HABATECIILHON JACATEIHBHOCTHIO;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUI0, B TOM YUCJIE CaMOOOPa30BaHUIO,
Ha MPOTSHKEHUHM BCEW KU3HU, CO3HATEIHHOE OTHOIIECHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK yCIOBHUIO YCTICIIHOM MPOGECCHOHATBHON U 00IIIeCTBEHHOU
NEeSATETHLHOCTH,

® yMEHHE COTPYJHUYATh C B3POCIBIMU, CBEPCTHHUKAMH, JETHbMH MIIAQJIIETO
BO3pacTa B 00pa3oBaTeNbHOM, Y4eOHO-HCCIEA0BATEIBCKON, MPOCKTHON |
JIPYTUX BUIAX JACATCIBHOCTH;

e c(hopMuUpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW; OCO3HAHHWE 3HAYMMOCTH HAayKH,  BIAJCHHS
JIOCTOBEpHON WHQOpMaIeld O TMEePEOBBIX OCTHKCHHUSIX W OTKPBITHIX
MHUPOBOH U OTEYECTBEHHOHN HAayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX
00 ycTpoicTBe MuUpa U OOIIECTBA; FOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY;

® YyBCTBO T'OPJIOCTH 332 OTCUECTBEHHYIO KOCMOHABTHKY, TYMaHU3M,;

® TIOJIOKUTEIBHOE OTHOIICHUE K TPYAY, IeeyCTPEMIEHHOCTH;

® DHKOJIOTWYECKas KyJIbTypa, OEpeXHOE€ OTHOIIEHHWE K POJHOM 3emile,
npupoaHbiM  OorarctBam Poccum, Mupa ©  KOcMOca, TOHUMaHUE
OTBETCTBEHHOCTH 3a COCTOSIHHE TIPUPOJHBIX PECypcoB U pa3yMHOE
IPUPOIOTIOTIB30BAHHE.

MeTanpeaMeTHbie pe3y/ibTAThI:

® OBJIAJICHHNEC HaBBIKAMH CaMOCTOSTEILHOTO TPHOOPETCHUS HOBBIX
3HaHWM, OpraHu3aluy Y4eOHOW  NEATEITbHOCTH, IIOCTAHOBKH  IIEJICH,
TUTAHUPOBAHUS, CAMOKOHTPOJISI M OIIEHKU PE3yJIbTaTOB CBOEH JIeATEIbHOCTH,
YMEHUSMH MTPEABUICTH BO3MOKHBIC PE3YJIbTaThl CBOMX JICHCTBHIA;,

® TOHMMAaHUE PA3INIUN MEXTY HCXOAHBIMU (DAKTaMHU ¥ TUTIOTE3aMU JIJIS
UX OOBSCHEHHUS, TEOPETHUUYECKMMH MOJCISIMU M pealbHbIMH OOBEKTaMH,
OBJIAJICHUE YHUBEPCATbHBIMU YYCOHBIMU JICHCTBUSMU HA IIPUMEPAX THUIOTE3 IS
OOBSCHEHHMS  W3BECTHBIX (AKTOB W  OKCICPUMEHTAILHONW  MPOBEPKHU
BBIJIBUTAEMbBIX TUIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJIEICH MPOILIECCOB WM
SIBJICHU;

e hOopMHpOBAaHHE YMEHHMI BOCIpPUHHMMATh, TepepadaThiBaTh U
IPEABSBIATh HHPOPMAIIUIO B CIIOBECHOM, 00pa3HOM, CUMBOIMYECKON (popmax,
aHAITM3UPOBATH U TIepepadaThIBATh MOIYICHHYIO HH()OPMAITIIO B COOTBETCTBUA
C TIOCTaBJICHHBIMU 3aJla4yaMU, BBIJICISTH OCHOBHOE COJIEpKAHUE MPOYUTAHHOTO
TEKCTa, HaXOJIUTh B HEM OTBETHI HA ITOCTABJICHHBIC BOIPOCHI U U3JIaraTh €ro;



® IPUOOPETEHNE OIBITA CAMOCTOSITEILHOIO MIOUCKA, aHAJIU3a U 0TOOpa
UHpOpMAllMM C HCIOJIb30BAHMEM PpA3JIMYHBIX HMCTOYHMKOB M  HOBBIX
UH(}OPMAIMOHHBIX TEXHOJIOTUH AJI PEIIeHHs T03HABATEIbHBIX 33]1a4;

® Pa3BUTHE MOHOJIOTMYECKON U JUATIOTUYECKOU PEYH, YMEHHUSI BBIPAXKATh
CBOM MBICIIU U CIIOCOOHOCTHU BBICIYIIMBATh COOECEAHNKA, TOHUMATh €T0 TOUKY
3peHMs, TPU3HABATH MPABO JPYTrOro YEIOBEKA HA MHOE MHEHHE;

® OCBOCHHE IIPUEMOB JCHUCTBHM B HECTAaHAAPTHBIX CHUTYAlUsX,
OBJIaJICHUE SBPUCTUUYECKMMU METO/IaMHU PELLEHUS MPoOIeM;

e hopMHpOBaHHE YyMEHHI paboTaTh B TpYMNE C BBIIOTHEHUEM
PA3JIMYHBIX COLMAJIBHBIX POJIEU, MPEACTABIATh U OTCTAMBATH CBOW B3IVISABI U
yOexaeHusl, BECTU IUCKYCCHIO.

OcBoeHue nozHagamebHbIX YHUBEPCAJIbHBIX Y4eOHBIX JIeHCTBHIA:

® KpUTHYECKH OLIEHUBaTh M HMHTEPIPETUPOBATh HHGPOPMALMIO C Pa3HBIX
TTO3UIINH;

® pacno3HaBaTh U (PUKCHPOBATH TPOTUBOPEUUS B HMHPOPMAIMOHHBIX
UCTOYHUKAX;

® UCIOJIb30BATh  PA3JIMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CPEACTBA A
NPEACTABICHUS]  BBISIBJICHHBIX B WHMOPMAIIMOHHBIX  MCTOYHHKAX
IIPOTUBOPEYUHH;

® OCYUIIECTBIIATH Pa3BEPHYTHIM MHPOPMAIIMOHHBIN MOUCK U CTAaBUTh Ha €ro
OCHOBE HOBBIC (YueOHBIC 1 TTO3HABATEIHHBIC) 33/1a4H;

® HCKaTh M HAXOJUTh 000OIIEHHBIEC CIIOCOOBI PEIICHHS 3a]1a4;

® MPUBOAUTH KPUTUUYECKHE apryMEHThl KaK B OTHOIIEHUU COOCTBEHHOIO
CYXJEHHS, TaK U B OTHOLLICHUU JCUCTBUMN U CYKIACHUUN APYrOro YEJIOBEKA;

® aHaNM3MpPOBaTh U  MpeoOpa3oBbIBaTh  MPOOJIIEMHO-TIPOTHBOPEUHUBHIC
CUTYallUH;

® BBIXOJUTH 3a paMKhu  ydyeOHOro  TpeaMeTra ¢ OCYIIECTBIATH
L[EJICHANPABJICHHBIM MOUCK BO3MOXKHOCTH IIMPOKOTO MEPEHOCAa CPEACTB U
CIOCOOO0B JACUCTBUS;

® BBICTpaNBaTh UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OTPaHUYCHUS;

® 3aHUMaTh pa3Hble NO3WLUMU B T[O3HABaTEIbHOU JesATeNbHOCTH (OBITH
YUYEHHUKOM H yuuTesneM; (OpMyaupoBaTh OOpa3oBaTENbHBIA 3alpoc H
BBITIOJIHATh ~ KOHCYJIbTAaTHUBHBIE  (DYHKIIMM  CaMOCTOSATEIbHO; CTaBUTh
npobiemy u paborarh Haj €€ pelIeHHeM; VYIPaBIATh COBMECTHOM
MO3HABaTEJIbHOU JEATEIbHOCThIO U TOAUUHSTHCS ),

OcBoeHMe KOMMYHUKAMUGHBIX YHUBEPCAJIbHBIX YUeOHbIX JIeiiCTBHIl:

® OCYUIECTBIIATH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U C
B3pOCIBIMU (KaKk BHYTPU 0Opa3oBaTEbHOW OpraHu3ali, Tak U 3a e€
npejaenamu);



IPU OCYILIECTBIECHUU T'PYIMIIOBOM padOTHl ObITh KAK PYKOBOAUTENEM, TaK U
YJIEHOM IPOEKTHOM KOMaHIbl B pa3HbBIX poJisix (TeHEepaTopoM UIEH,
KPUTUKOM, UCIIOJIHUTENIEM, IPE3ECHTYIOMIUM U T. 11.);

pa3BEPHYTO, JIOTUYHO MW TOYHO M3JIaraTb CBOK TOYKY 3pEHHs C
UCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;
pacno3HaBaTh KOH(JIUKTOI€HHbIE CUTYyallud W MPEJOTBPAIATh KOHQIUKTHI
710 UX aKTUBHOH (ha3bl;

COTJIACOBBIBATh MO3ULIMHU YJIEHOB KOMaH/bI B Ipolecce padoThl Haja OOIINM
IPOYKTOM (pelIeHUuEM);

OPEACTABIATh IMYyOJWYHO PE3yJIbTaThl WHIWBHUIYAJIbHOW U T'PYIIIOBOI
JEATENBHOCTH KaK IMEepel 3HAKOMOM, TaK U Iepe]l HE3HAKOMOU ayAUTOPUEN;

noaOupaTh MAapTHEPOB JUIsl  JEIOBOM KOMMYHHMKALlUM, HCXOIs U3
COOOpaKeHHI pe3yJbTaTUBHOCTH B3aUMOJEHCTBHUS, & HE JIMYHBIX CUMITATHIA;
BOCIIPUHUMATh KPUTHMYECKHE 3aMEUYaHHsl KaKk pecypc COOCTBEHHOTO
pa3BUTHS;

TOYHO U EMKO (HOPMYJMPOBATh KAK KPUTHUYECKHE, TaK U OHAOOPHUTENIbHbIE
3aMeYaHus B aJIpec APYTHX JIIOJIeH B paMKax JCIIOBON M 00pa30oBaTEIbHOM
KOMMYHUKAIIUU

HpeIlMeTHbIMI/I pe3yjJabTaTaM OCBOCHHA ACTPOHOMHUM Ha 0a30BOM YpoBHE
ABJIAIOTCH:

c(hOpMUPOBAHHOCTh MpeAcTaBiIeHUNH O cTpoeHur CONHEYHOM CHUCTEMBI,
ABOJIIONMU 3BE3N M BceneHHOW, MpOCTpaHCTBEHHO-BPEMEHHBIX MaciiTadax
Bcenennoii;

MMOHUMAaHME CYIIHOCTH HalJIfoAaeMbIX BO BeenleHHO sIBICHUM;

BJIAJCHUE OCHOBOITOJIaraloIuMu ACTPOHOMHYECKUMU TTOHSITUSIMU,
TEOPUSIMH, 3aKOHAMHM UM 3aKOHOMEPHOCTSMH, YBEPEHHOE II0JIb30BAaHUE
aCTPOHOMHMYECKON TEPMUHOJIOTUEN U CUMBOJIUKOW;

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O 3HAYCHUM AaCTPOHOMHUH B
MPAKTUYECKOM  JICATEIIBHOCTH W  JAJbHEUIIEM HAyYHO-TEXHUYECKOM
pa3BUTHY;

OCO3HAHHE POJIX OTECYECTBEHHOW HAyKHM B OCBOCHMM M HCHOJIb30BAaHUHU
KOCMHYECKOTO IPOCTPAHCTBA U PA3BUTHS MEXKITYHAPOJHOTO COTPYITHUYECTBA
B 3TOH 00JIaCTH.



COILEPKAHUE KYPCA «<ACTPOHOMMUS»

BBenenue B actponomuio (1 4)
Crpoenue u macitadbl Beenennoil. Kakue tena 3anonustor Beenennyro. KakoBbl
UX XapaKTepHbIE pa3Mepbl U pacCcTOAHUS Mex 1y HUMH. Kakue ¢puznyeckue ycioBus
BCTpEYarOTCss B HUX. BcenenHas pacmmpsierca. COBpEMEHHBIE  METOJbI
HaOmoaeHui. ['1e n kak paboTarOT caMble KpPYyIHbIE ONTHYECKUE TesiecKombl. Kak
aCTPOHOMBI UCCIIENYIOT ramMMa-u3inydeHue Beenennoii. UTo yBuaenu rpaBuTaliioH-
HO-BOJIHOBBIE U HEUTPUHHBIE TEIECKOIBI.

Actpometpus (5 4)

3Bé3nHoe Heb6o. Co3Be3aus ceBepHOro mnonymapus. HaBuranmoHHble 3BE3/BL
JBmxenue Connua no sxiuntuke. [letneoOpasnoe nuxkenue mianetT. HebecHsiit
AKBATOpP U HEOECHBIM MepuauaH. DKBaTOpUaibHAs W TOPU3OHTAJIbHAs CUCTEMaA
HeOecHbIX KoopauHaT. Bumumoe nBmxeHue HeOecHbIX cBeTwi. IletneoOpasHoe
JBH)KCHUE I[UIAHET, TMOMSATHOE M TMPAMOE JBWKEHHE IUJIAHET. OKIHUITHUKA,
301MaKajgbHble co3Be3qusa. HepaBHoMepHoe nBuxkeHne ConHIA NO SKIHUNTHKE.
JIBmxkenue Jlynel. @a3pl JIyHbl M CHHOIWYECKUH MECSL, YCIOBUS HACTYIUICHUS
COJIHEYHOT'O U JIYHHOTO 3aTMEHHI. [[pUUnHbI HACTYIJIEHHUS! COTHEYHBIX 3aTMEHUM.
Capoc u mpenckazanusi 3aTMeHU. Bpems u xanenaapb. 3BE3QHOE U COJIHEYHOE
BpeMsl, 3BE3NHBIMN M TPONUYECKUM TOJA. YCTPOMCTBO JIYHHOIO W COJHEYHOIO
KaneHjaps, mnpoOieMbl uX coracoBanus. HOnMaHckuil W TpUrOpUaHCKUN
KaJIeHJapH

Hebecnas mexanuka (3 4)

[IpencraBnenuss o crpoeHMH CONMHEYHOM CHCTEMBI B AHTHYHBIE BPEMEHA U B
CpPEOHEBEKOBbE. | eNnMoneHTpryecKkas CUCTEMa MHUpa, JO0Ka3aTEIbCTBO BPAICHUS
3emnn Bokpyr Connua. Ilapammakc 3BE3q M ONpEAEIIEHUE PACCTOSHUS 10 HHX,
napcek. OtkpbiTue M. Kemiepom 3aKOHOB JBM>KEHHs IUTaHeT. OTKpBITHE 3aKOHA
BCEMUPHOTO TATOTEHUSI U 0000mEHHbIe 3akoHbl Kerepa. Omnpenenenue macc
HeOecHbIX Tell. Kocmuueckue ckopocTu. Pacuérel nepBoil 1 BTOpOH KOCMHUYECKOM
ckopoctd ¥ ux ¢msmueckuid cmbich. [lonér FO.A. NarapuHa Bokpyr 3emid 1Mo
KpyroBoi opoute. MexrianerHoie nepeietol. [loHsTHE ONTUMATBEHON TPaeKTOPUHU
nosi€Ta K rianere. Bpems monéra k miaHere U 1atebl crapToB. JIyHa u €€ BiMsHUE
Ha 3emito. JIyHnblt penbed u ero npupoxa. [lpunnBHoe B3auMoaecTBUE MEKITY
Jlynoit u 3emnéi. Ynanenue JIyHbl OoT 3eMiid M 3aMEIJICHUE BpAILICHUS 3€MIIH.
[Ipeneccust 3eMHOM OCH M IPEABAPEHUE PABHOAECHCTBUH.

Crtpoenue cosiHeuHOI cucTeMbl (7 4)
Copemennbie npexacraBieHuss o ConneuHoir cucreme. CocraB ConHeuHON
cucteMsbl. [lmaHeTsl 3eMHOW TPYIIBI U I[JIAHETHI-TUTaHTBI, UX INPUHLIMIHAIbHBIC
paznmuuus. O6mnako komer Oopta u Ilosc Koitnepa. Pazmepsl Ten coimHeyHOM
cuctembl. [lnanera 3emust. @opma u pasmepsl 3emuid. BHyTpeHHee cTpoeHue
3emnu. Ponp mapHukoBoro »s¢dexra B (HOPMUPOBAHMM KIMMAaTa 3EMIIM.



UccnenoBanuss Mepkypusi, Benepel u Mapca, ux cxoxectb ¢ 3emnéi. BinsiHue
napHuUKoBoro 3ddekra Ha kiumar 3emian u Benepol. EcTh nu xu3Hb Ha Mapce.
OBoonusg opoutr cnyTHUKoB Mapca doboca u [leiimoca. [lnaHeThI-TUTaHTHI.
®usnyeckne cBoictBa FOmurtepa, CarypHa, Ypana u HenryHna. Bynkanudeckas
nearenbHOCTh Ha cnyTHuke IOmnwmrepa Mo. Ilpupoma koiienm BOKpYr IUIaHET-
ruranToB. [lmanersl-kapinky u ux cBorcrBa. Mansle Tena COIHEYHON CHCTEMBI.
[Ipupona u aBuxenue actepouaoB. Crnenuduka IBUKEHHUS TPYII aCTEPOUIOB
Tposinues u I'pekos. [Ipupona u asmxenue komert. [losic Koitnepa u O6aako komer
Oopra. Meteops! u MereopuTsl. [Ipupona nmagarmux 3B€311, METEOPHBIE TOTOKU U
ux paauaHTel. CBA3b MEXKIYy METEOPHBIMU IOTOKaMM M KoMeramu. lIpupona
KAMEHHBIX U JKEJIE3HBIX METECOPUTOB. [Iprpoaa METEOPUTHBIX KPATEPOB.

AcTpoduszuka u 3Bé3aHass actpoHomus (7 4)
Meroabl acTpoU3UYECKUX HCCIAEAOBAHUN. YCTPOWCTBO M XapaKTEPUCTHKU
TEJECKONIOB PEePpakTOpoB U peduieKTOPOB. Y CTPOWCTBO PaTUOTEIECKOIIOB,
paguountepdepomerpol.  Connue. OcHoBHble  xapaktepucTuku  ConHila.
Omnpezaenenne mMaccel, TeMOEpaTypbl U Xxumuueckoro cocrtaBa Connua. CtpoeHue
conmHeyHoil armoceprl. ConHeyHass aKTUBHOCTh W €€ BIMSHUE Ha 3eMII0 U
ouochepy. Buyrpennee ctpoenue CosHila. TeopeTudeckuil pacuér Temreparyphl B
nentpe ConHua. SiepHblii ICTOYHUK SHEPTUM U TEPMOSIIEPHBIE PEAKI[MU CUHTE3a
reusl U3 BOJOPOJIA, NepeHOC 3HEprun u3 nenTpa ConHua HapyKy, KOHBEKTUBHAs
30Ha. HelTpuHHBII Teneckon M HaOMOJEHUA MOTOKAa HeWTtpuHo oT CosHua.
OrnpeneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3/1: MaCChl, CBETUMOCTHU, TEMIIEPATYPBI
U XMMHUYECKOTo coctaBa. CriekTpaiibHas Kiaccudukainus 3BE31 U e€ punueckue
OCHOBBI. J[uarpamMma '"cCreKTpaiabHBIN KJIACC-CBETUMOCTD" 3BE3M, CBSI3b MEXKIY
Maccoi M CBETHUMOCTBIO 3BE31. BHyTpeHHee cTpoeHue 3BE3A. CTpOEHHE 3BE3.bI
INIaBHOW  mocneaoBartesnbHOCTH. CTpoeHue 3BE3 KpACHBIX THMIFAaHTOB U
cBepxrurantoB. CTpoeHue 3BE3/1 ONbIX KapJIMKOB U TIPE/iel Ha X Maccy — Mpeael
Yangpacekapa. I[lynbcapsl 1 HeUTpOHHBIE 3BE31bI. [lpupoma 4E€pHBIX ABIP U HUX
napaMeTpsbl. [[BoliHbIe, KpaTHBIE U TIepEMEHHbBIEC 3BE31bl. HaOmonenus ABONHBIX U
KpaTHBIX 3BE37. 3aTMEHHO-TIEpEMEHHBIE 3BE3Abl. OmpeneneHue macc JIBOMHBIX
3BE31. [lynpcupyromye nepeMeHHbIe 3BE3/1bl, KPUBbIE U3MEHEHUs Onecka neden/t.
3aBUCUMOCTH MEX]1y CBETUMOCTBIO U IEPUOIOM IyJbcanuil y nedenn. Lledbenns: —
MasgKd BO BcCelleHHOW, IO KOTOPBIM ONPENENAIOT PACCTOSHUS 10 JaJEKUX
CKOIUIEHUW U ranakTuK. HoBbIe U CBEpXHOBBIE 3BE3Abl. XaPAKTEPUCTUKH BCIBIIIEK
HOBbIX 3BE31. CBsA3b HOBBIX 3BE3] C TECHBIMU JIBOMHBIMU CHUCTEMAaMH,
coJiepKalIuMK 3Be31y Oenblii kKapiuk. [leperekanue BemiecTBa U SAEPHBIN B3pHIB
Ha TOBEpXHOCTU Oenmoro kapnuka. Kak B3pBIBAIOTCS CBEPXHOBBIC 3BE3JIBI
XapaKkTepUCTUKH BCIBIIIEK CBEPXHOBBIX 3BE3/. [ paBUTAMOHHBINA KOJLIATC OEJI0ro
KapJmka ¢ maccor YaHjpacekapa B COCTaBE TECHOM JBOMHOW 3BE3/bl — BCIIBIIIKA
cBepxHOBOH | THna. B3pblB MacCUBHOM 3BE€3/1bI B KOHIIE CBOEH BOJIIOLIMH — B3PbIB
ceepxHoBoi |l Tuma. HaOmroneHune oOCTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3I.
DBoJIIOIUS 3BE3/I: POKACHUE, KU3Hb U CMEPTH 3BE3/1. Pacuér mpoaomKuTEeIbHOCTH
YKU3HU 3BE3]1 Pa3HOW MAaCChl Ha TJIABHOM MOCIIEIOBATEIBHOCTH. Ilepexos B kpacHbIe



TUTaHThl U CBEPXTUTAHTHI IOCIE HcUeprnaHus Boxopona. CrnokoiHas 3BOJIIOLUS
MaJIOMacCCUBHBIX 3BE3]l M I'PAaBUTALMOHHBIA KOJIIAC M B3pBIB C O0Opa3OBaHUEM
HEWTPOHHOM 3BE3/bl WJIM YEPHOU JABIPBI MACCUBHOM 3Be3/1bl. OmpeneneHue Bo3pacra
3BE3IHBIX CKOIUIEHUM U OTIEIIBHBIX 3BE3/I, IPOBEPKA TEOPUU HBOJIIOLIUU 3BE3 .

Mueunsii ITyTs (3 1)

a3 u meute B [Namaktuke. OOpazoBaHHWE OTpa)KaTEIbHBIX TYMaHHOCTEH.
[Ipuuunabl cBeyenuss Auddy3HBIX TymaHHOCTE. KoHIEHTpamusi Ta30BBIX U
NBUIEBBIX TyMaHHOcTeW B ['amakthke. PaccessHHble U IIApOBBIE 3BE3IHBIC
ckorieHusi. HaOumromaemple  CBOWCTBA  pacCeSHHBIX 3BE3NHBIX  CKOIUICHUHU.
Habmromaembie cBoicTBa IIapoBBIX 3BE3AHBIX CKOIUICHWM. Pacrnpenenenue u
XapakTep ABMXKEHUS CKOIUIeHUM B ['amaktuke. Pacnpenenenue 3BE3M, CKOIUICHHM,
raza u nbutd B ['anaktuke. CBepxmaccuBHas 4€pHas Ablpa B LEHTpE ['anakTuku u
KocMuueckue Jyud. MH@pakpacHble HAOMIOICHUS JIBUKECHHUS 3BE3] B IICHTPE
lanakTuku 1 oOHapy)eHUE B 1eHTpe ['amakTHKu CBEpXMACCUBHON YEPHOU JBIPHI.
Pacuér mapameTrpoB cBepXxmMaccUBHOW 4YEPHOU AbIpbl. HaOmroaeHns KOCMUYECKUX
Jy4er U X CBSI3b C B3pPbIBAMU CBEPXHOBBIX 3BE3 [ anakTuku (3 )
Knaccudukanus ramaktuk mo QopmMe W KamMepTOHHas auarpamma XaOOia.
CBolicTBa CHUpalbHBIX, JJUIANTHYECKUX W HEMPABUIIBHBIX TanakTHK. KpacHoe
CMEIIEHHE B CHEKTpax TajJakKTUK U OINPENEJICHUE PACCTOSHUS 10 HUX. 3aKOH
Xab0na. BpaiieHue rajakTuk U TEMHasi MaTepusi B HUX. AKTHUBHBIC TAIAKTUKU U
KBa3aphl. [Tpupona AKTUBHOCTH raJaKkTuK, paaroraJakTUKU 51
B3aMMOJICHCTBYIOIIME TalakTUKU. HeoObluHBIC CBOMCTBAa KBa3apoB, MX CBS3b C
AlpaMU TaJlaKTUK U aKTUBHOCTBbIO YEPHBIX AbIp B HUX. HaOmromaembie cBoicTBa
CKOIUIEHMM TaJaKTUK, PEHTICHOBCKOE W3JIy4YeHHE, TemIleparypa M Mmacca
MEXTaJlaKTHUYEeCKOT0 Ta3a, HEOOXOAUMOCTh CYIIECTBOBAHUS TEMHOW MaTepUu B
CKOIUTEHMSIX ranakTuk. OIeHKa Macchl TEMHOM MaTepuu B CKOIUICHUSX. Sdueuncras
CTPYKTYpa pacupeaesaeHus TalaKTUKA CKOIUIEHUH rajlaKTUK.

Crtpoenue u 3BosI0nuA BeesienHo (2 4)

KoneuHocth u 0OecKkOHEUYHOCTh BceneHHOM — TmapaJoKChl KIIACCHYECKOM
KOCMOJIOTHHM. 3aKOH BCEMHPHOIO TATOTEHUS M MPEACTABICHHUS O KOHEYHOCTH U
O0eckoneunoctu Beenennoit. @otoMeTpuueckuii mapagoke U TPOTUBOPEUUS MEKTY
KJIACCUYECKUMH TIPEJICTABICHUSIMU O CTpPOeHUU BceneHHON W HAOIIOACHUSMU.
HeoOxomumocTs npuBiIedeHus 00IIeH TEOpUU OTHOCUTEIBLHOCTH ISl TIOCTPOCHUS
mozaenu Bcenennoit. CBs3b MeEXAy T'€OMETPHUYECKUX CBOMCTB MPOCTPAHCTBA
BcenenHoil ¢ pacnpenelieHMEM M JIBUKEHUEM MaTepuu B Hel. Pacumpsromasics
Bcenennaa. CBs3p cpenHeW IUIOTHOCTM MATEPUM C 3aKOHOM paCIIMpPEHUs U
reOMeTPUYECKUMHU CBOMCTBaMU BeeneHHo. EBKIMI0BA M HEEBKIMA0BA TEOMETPHUS
Bceenennoit. Onpenenenne paauyca u Bo3pacta Bceemennoit. Mopaens "ropsueit
Bcenennoit" u penukroBoe minyuenue. OOpa3oBaHUEe XMUMHYECKUX 3JIEMEHTOB BO
Bcenennoit. O0umnue renust Bo BeeneHHoi 1 HE0OX0IMMOCTh 00pa30oBaHusl €ro Ha
paHHUX J3Tanax sBodtouuu BceenenHoil. HeoOXoauMMocTh HE TONBKO BBICOKOM



IJIOTHOCTH BEIECTBA, HO M €r0 BBICOKOW TEMIIEpATypbl HA PAHHUX dTamax 3BO-
monuu BeeneHHoW. PenuKkToBOE M3IIydYeHUE — M3JIYUYEHHE, KOTOPOE OCTalIOCh BO
BceneHHoil OT TOpsiYero U CBEPXIUIOTHOIO COCTOSIHUSA MAaTEPUU HA PAHHUX 3Tanax
*u3Hu Bcenennoi. HaGmrogaeMbple CBOMCTBAa PEMKTOBOrO M3nydeHus. Ilodemy
HEOOXOJIMMO TIpUBJICUEHUE OOIIEe TEOPUHU OTHOCUTEIBLHOCTH ISl MOCTPOCHUS
Mozaenu BeeneHnHoi.

CoBpemeHHbIe IPO0JIEMbI ACTPOHOMHUM — 3 4

YckopenHoe pacimmupenue Bceenennoit u  TémHas  sHeprus. HaOmrogenus
CBEpXHOBBIX 3BE31 | TMna B Man€kux rajgakTUKax U OTKPBITHE YCKOPEHHOTO
pacmupenus BcenenHoil. OTKphITHE CHIIBI BCEMHPHOIO OTTalKMBaHUA. TEMHas
JHeprus U €€ BIMsSHUE HA Maccy BcenenHon mo mepe e€ pacmmpenus. [Ipupona
cuibl BecemupHoro otrankuBanusa. OOHapy»XeHUE TUTAHET BO3JIE JAPYTHX 3BE3L.
HaOntonenus 3a ABUKEHUEM 3BE3] U ONPEICICHUS MAacC HEBUAMMBIX CITyTHUKOB
3BE3]], BO3MYILAIOIIUX HUX NPSIMOJIMHEWHOE JBUXKEHHE. MeToabl OOHapyKeHUus
sk3o0m1aHeT. OLieHKa YCIIOBHM Ha MOBEPXHOCTAX dK3011aHeT. [Ionck 3K3011aHeT ¢
KOMGOPTHBIMU YCIOBUAMU ISl >KM3HM Ha HHUX. [lowickm >kM3HM M pa3yma BO
Bcenennoii. Pa3sutue npeacraBieHnii O BOSHUKHOBEHUH U CYLIECTBOBAHUHU KU3HU
BO Bcenennoii. CoBpeMEHHBIE OLICHKN KOJIMYECTBA BBICOKOPA3BUTHIX LIMBUJIA3ALUN
B [lamaktuke. IlonmbpiTkm OOHapyX eHHUS M TIOCBUIKM CHUTHAJIOB BHE3EMHBIM
LUVBWJIN3ALIHSIM.

Peseps (1 u)



TEMATHUYECKOE IINIAHUPOBAHUE
11 kiaace



HauMeHnoBanue

Ne A31C10B H TeM KosmuectBo | Konrpoubnbie | [IpakTnueckue JJIeKTpOHHbIE (HU(PPOBHIE)
n/n pasi 4yacoB padoThI padoThI oOpa3oBaTre/IbHbIE PeCypPChl
NporpaMMbI
1 BBecHMe B 1 https://rosuchebnik.ru/material/elektronnye-
A obrazovatelnye-resursy-po-astronomii/
ACTPOHOMUIO

2 5 1 https://rosuchebnik.ru/material/elektronnye-
Actpomertpust obrazovatelnye-resursy-po-astronomii/

https://rosuchebnik.ru/material/elektronnye-

3 3 1 1 =
HeOecHas mexanuka obrazovatelnye-resursy-po-astronomii/

4 Crpoenue 7 https://rosuchebnik.ru/material/elektronnye-
Conaeynon obrazovatelnye-resursy-po-astronomii/
CUCTEMBI

5 Actpodusrka u 7 https://rosuchebnik.ru/material/elektronnye-
3BE3JHASA obrazovatelnye-resursy-po-astronomii/
aCTPOHOMUS

6 3 1 https://rosuchebnik.ru/material/elektronnye-
MuneuHslil IyTh obrazovatelnye-resursy-po-astronomii/

; 3 https://rosuchebnik.ru/material/elektronnye-
I"anaktuxn obrazovatelnye-resursy-po-astronomii/
Ctpoenue u ) )

8 5B (I))J'HO . 5 https://rosuchebnik.ru/material/elektronnye-

1 . obrazovatelnye-resursy-po-astronomii/
Bcenennon
CoBpeMEHHBIE ) )
P https://rosuchebnik.ru/material/elektronnye-
9 | mpobnemsl 3 1

aCTPOHOMHUU

obrazovatelnye-resursy-po-astronomii/
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Peseps

Bcero 35




ITHOYPOYHOE IINTAHUPOBAHHUE

11 kiaace
KoaunuyecTBo yacos
Ne Tera vDOKa K 0 Hara DJIeKTPOHHBbIE U (PpoBbHIE
n/n P Bcero OHTPOJIBLHLIE paKTuieckue H3y4YeHHud o0pa3oBaTesIbHbIE PeCypChl
padoThI padoThI
1 Th. BBenenue B https://rosuchebnik.ru/material/elektronnye-
ACTPOHOMHIO 1 01.09.2023 | Obrazovatelnye-resursy-po-astronomii/
9 3pé3THOE HEGO 1 1 https://rosuchebnik.ru/material/elektronnye-
A 08.09.2023 | obrazovatelnye-resursy-po-astronomii/

3 HeGecHbIe KOODIMHATEL 1 1 https://rosuchebnik.ru/material/elektronnye-

pA 15.09.2023 | obrazovatelnye-resursy-po-astronomii/

4 Bunumoe nBmxeHue https://rosuchebnik.ru/material/elektronnye-
mwraneT 1 ComHia 1 22.09.2023 | Obrazovatelnye-resursy-po-astronomii/
JBrxenue JIyHbI. https://rosuchebnik.ru/material/elektronnye-

S 3aTMEHUS 1 29.09.2023 | obrazovatelnye-resursy-po-astronomii/

6 BpeMst i KaIeHIaADE 1 https://rosuchebnik.ru/material/elektronnye-

p Aap 06.10.2023 | obrazovatelnye-resursy-po-astronomii/
7 CreTeMa MHDa 1 https://rosuchebnik.ru/material/elektronnye-
p 13.10.2023 | obrazovatelnye-resursy-po-astronomii/

8 3aKOHBI IBUKCHHUSA https://rosuchebnik.ru/material/elektronnye-
IaHeT 1 20.10.2023 | Obrazovatelnye-resursy-po-astronomii/
Kocmuueckue https://rosuchebnik.ru/material/elektronnye-

9 CKOPOCTH. . obrazovatelnye-resursy-po-astronomii/

1 1
MexmiianeTarie 27.10.2023
IIepeIIETHI
CoBpeMeHHbIC https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-astronomii/

10 MPEACTaBICHUS O 1 10.11.2023

CTPOEHUH U COCTaBE
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COJIHEUHOU CUCTEMBI

11 Tnanera 3eMis 17.11.2023 https://rosuchebnik.ru/material/elektronnye-

obrazovatelnye-resursy-po-astronomii/

12 JlyHa u e€ BnusiHUE HA 24.11.2023 https://rosuchebnik.ru/material/elektronnye-
3eMITIO obrazovatelnye-resursy-po-astronomii/

13 IInaneTsl 3eMHOM https://rosuchebnik.ru/material/elektronnye-
IpyIIbI 01.12.23 obrazovatelnye-resursy-po-astronomii/

1 IlmaHeThI-TUTaHTHhI. 08.12.23 https://rosuchebnik.ru/material/elektronnye-
IT1aHeThI-KapIuKK obrazovatelnye-resursy-po-astronomii/

15 Majbie Tesna 15.12.23 https://rosuchebnik.ru/material/elektronnye-
COJIHEYHOM CUCTEMBI obrazovatelnye-resursy-po-astronomii/
CoBpeMeHHbIE 22.12.23 https://rosuchebnik.ru/material/elektronnye-

16 TIpeJICTaBIEHNS O obrazovatelnye-resursy-po-astronomii/
[IPOUCXOXKICHUS
COHEYHOM CHCTEMBI
MeTtoan! 29.12.23 https://rosuchebnik.ru/material/elektronnye-

17 acTpoGU3NIECKHX obrazovatelnye-resursy-po-astronomii/
HCCJICIOBAHUI

https://rosuchebnik.ru/material/elektronnye-

18 -
Connne 12.01.2024 | obrazovatelnye-resursy-po-astronomii/
BHyTtpenHee cTpoeHue u https://rosuchebnik.ru/material/elektronnye-

19 obrazovatelnye-resursy-po-astronomii/
VICTOYHUK DHEPIUUA 10.01.2024
Connna

20 OCHOBHBIC https://rosuchebnik.ru/material/elektronnye-
XapaKTEPUCTHUKH 3BE3]] 26.01.2024 | Obrazovatelnye-resursy-po-astronomii/
benwie xapauku https://rosuchebnik.ru/material/elektronnye-

21 PIIHKH, 0
HelTpoHHbIE 3BE3/1BI, 02.02.2024 | Obrazovatelnye-resursy-po-astronomii/
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YEpHBIE BIPHI.
JIBOliHBIE, KpATHBIE U
IIEPEMEHHBIE 3BE3bI

HoBble n cBEpXHOBBIE

https://rosuchebnik.ru/material/elektronnye-

22 3BE3IIBI 09.02.2024 | obrazovatelnye-resursy-po-astronomii/
23 D BOTIOIIS 3BE3 https://rosuchebnik.ru/material/elektronnye-
a A 16.02.2024 | obrazovatelnye-resursy-po-astronomii/
24 RS T — 01.03.2024 https://rosuchebnik.ru/material/elektronnye-
T obrazovatelnye-resursy-po-astronomii/

o5 Paccesnuble u mapoBbie https://rosuchebnik.ru/material/elektronnye-
3BE3IHBIE CKOILICHUS 15.03.2024 | obrazovatelnye-resursy-po-astronomii/
CrepxmaccuBHas https://rosuchebnik.ru/material/elektronnye-

& obrazovatelnye-resursy-po-astronomii/

26 YCpHas AbIpa B IIEHTPE 22.03.2024
MuiieyHoro nyTtu

97 Knaccudukanus https://rosuchebnik.ru/material/elektronnye-
rTaKTHK 29.03.2024 | obrazovatelnye-resursy-po-astronomii/

08 AKTHBHBIE TATAKTUKH U https://rosuchebnik.ru/material/elektronnye-
KBa3aphl 12.04.2024 | oObrazovatelnye-resursy-po-astronomii/

https://rosuchebnik.ru/material/elektronnye-

29 =
CKOIICHNS ralaKTHi 19.04.2024 | obrazovatelnye-resursy-po-astronomii/
KoneuHocTs 1 https://rosuchebnik.ru/material/elektronnye-

3 obrazovatelnye-resursy-po-astronomii/

0 66CKOH€‘H{OCTL 26.04.2024
Bcenennon

31 Mopuensb "ropsueit https://rosuchebnik.ru/material/elektronnye-
Bceenennoii" 03.05.2024 | Obrazovatelnye-resursy-po-astronomii/
Koneuynocts 1 https://rosuchebnik.ru/material/elektronnye-

obrazovatelnye-resursy-po-astronomii/

32 OECKOHEYHOCTh 17.05.2024

Bcenenuon
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

Y4yeOHO-MeTOANYECKII KOMIUIEKT, HCTIONBb3YEMBbIH MpH peanu3anuu padodeit
POTPAMMBI:

1. Yapyruun B. M. Actponomus. 10—11 kmaccel: yuel. misi oOiieoOpa3oBar.
opranuzanuii: 0a3oBblii ypoBeHb / B. M. Uapyrun.—M.: [IpocBeuienue,
2018.

2. Actponomusi. Metoauueckoe mocooue: 10—11kmaccel. ba3oBwlil ypoBeHbB:
y4eb. mocoOue i yuuTesiaed oOmeoOpa3oBaT. opraHu3anuil / Mmojx pe.
B. M. Hapyruna.—M.: [Ipocsenienue, 2017.

Jlns opraHu3anuy u3y4eHus: yaeOHOro mpeaMeTa « ACTPOHOMUS» PEKOMEHTYIOTCS
CIEAYIOIIUE UHTEPHET - pecypcehl:  http://www.astronet.ru; http://www.sai.msu.ru;
http://www.izmiran.ru; http://www.sai.msu.su/EAAS;
http://www.myastronomy.ru; http://www.krugosvet.ru;
http://www.cosmoworld.ru/spaceencyclopedia.
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