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Leau n3y4yeHus aCTPOHOMMHU HA YPOBHE CpeIHero 0011ero o0pa3oBaHus sBJISIIOTCH:
pa3BUTHE MPOCTPAHCTBEHHOTO MBIITUICHHS YIaIIHXCS,
Pa3BUTHE UHTEIICKTYAIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH yUarinxcs;
BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MTO3HAHUS MPUPO/IBI;
OBJIaJICHUE YMEHUSMHU MTPUMEHSTD MTOTYICHHBIC 3HAHUS JJI OOBSICHCHUS SBJICHUN OKPYXKAIOIIET0 MUPA,;
pacIIMpeHne 3HAHUS YUYAIIUXCsl 0 aCTPOHOMUYECKUM BOIIPOCAM €CTECTBO3HAHUS;
MOJIy4eHHE 1IEJIOCTHOE MPECTaBICHUE O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MHPA.

[IIkoMBHBI KypC acCTpOHOMUU TPU3BAH CIIOCOOCTBOBATH (DOPMUPOBAHHIO COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, PaCKPhIBaTh Pa3BUTHE MPEACTABICHUN O CTPOCHHHM BCEICeHHOW Kak O JIUTEILHOM M CIIOXKHOM ITyTH
MO3HAHUS YEJI0BEUECTBOM OKPY’KAOIIECH MPUPOJIBI K CBOCTO MECTA B HEH.

OcHoBHasi LeJIb Kypca acTPOHOMHUM — c(POPMHUPOBATH LIEJTOCTHOE MPECTABICHNE O CTPOCHUH U SBONIONNH BceneHHOH,
OTpakarolee COBPEMEHHYIO aCTPOHOMHUYECKYIO KapTHHY MHUpA.



OCHOBHBIMH 321a4aMH U3y4Y€eHUs] ACTPOHOMMH HAa YPOBHE CpEIHEro o0IIero oopa3oBaHus SBISIOTCA:

®  [IOHMMAaHHE POJHM ACTPOHOMHH CPEAU APYTUX HAYK, I (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS, PA3BUTHS
KOCMUYECKOM ACATENBHOCTH YEJIOBEUECTBA U PA3BUTHSI LIMBIIIM3ALUH,

e  (opmupoBaHUe NpeacTaBiIeHU o0 Mecte 3emiin U YenoBeyecTBa Bo BeeneHHOM; TOHMMaHue 0COOEHHOCTEN
METOJIOB HAy4YHOI'O IT03HAHMS B ACTPOHOMMUH;

e  00BsICHEHHE NIPUYHUH HAOIIOAAEMBIX ACTPOHOMUYECKUX SBJICHUN;

e  (opmHpoBaHHE UHTEPECA K U3YUCHHIO aCTPOHOMUU U Pa3BUTHE MPEICTABICHUN O BOSMOXHBIX cepax Oymyieit
po(heCCUOHATILHON JEATENIbHOCTH, CBA3aHHBIX C ACTPOHOMMEH.

O01mas xapakTepucTHKA MpeaMeTa

AcCTpoHOMHUSI 3aHMMaeT 0co00e MECTO B CHCTEME €CTECTBEHHOHAYYHBIX 3HAHWUM, TaK KaK OHAa 3aTparMBaeT
rIIyOMHHBIE BOIPOCHI CYIIECTBOBAHUS YEJIOBEKAa B OKPYXAIOIEM MHUpPE M B HEW KOHIICHTPUPYIOTCS OCHOBHBIE
MPOTUBOPEYHS MEXK]Ty OBITUEM YEJIOBEKA M €ro co3HaHueM. Ha mpoTsHKeHUU ThICSUETICTUH aCTPOHOMMS IIaraja B HOTY C
bunocodueit u penurueit, nHpopmaimen, MOUEPIHYTON W3 HAOMIOJEHUN 3BE3MHOTO HeOa, MHUTalla BHYTPEHHUN MU
YeJIoBeKa, €ro pPEJIMTMO3HbIE TpelcTaBlieHUus 00 okpyxkaromeM wmupe. Bo Bcex npeBHUX (UIOCOPCKUX IMIKOJIAX
aCTPOHOMHS 3aHHMMaja BEAYyIIEEe MECTO. TaKk Kak aCTPOHOMHS HE 3aTparvbajia HEMOCPEACTBEHHO YCIOBHS KM3HU U
JEeATEeIbHOCTH 4EJIOBEKa, TO MOTPEOHOCTh B HEW BO3HMKAJa Ha 0o0jiee BBHICOKOM YPOBHE YMCTBEHHOTO U JyXOBHOTO
Pa3BUTHS YEJIOBEKa, U TTO3TOMY, OHA ObLJIa JOCTYITHA TOHUMAHUIO Y3KOTO KpyTra 00pa30BaHHBIX JIIOJICH.

Bcé coBpemeHnHoOe ecTecTBO3HaHUE: (PU3MKaA, MaTeMaTHKa, reorpadust U Ipyrue HaykKu — MUTAIOCh U Pa3BUBAIOCH
Oylarogapsi pa3BUTHIO aCTPOHOMUU. J[OCTaTOYHO BCIOMHUTh MEXaHUKY, MaTeMaTUYECKUI aHaIu3, pa3BuThie HploTOHOM U
€ro MocjeaoBaTeIs MU B OCHOBHOM JiJIsi OOBSICHEHUS JIBUXKEHUS HEOeCHBIX Tell. COBpeMEHHBbIE UJEH W TEOpPHUU: 00IIas
TEOpHUsI OTHOCUTEIBHOCTU, (PU3MKA SJIEMEHTapHBIX YaCTUIl — BO MHOIOM 3IDKIYTCA Ha JOCTHXKEHHUSX COBPEMEHHOM
aCTPOHOMUHU, TaKUX €€ pa3/ieyoB, Kak acTpOPU3UKa U KOCMOJIOTHUS.

UToOBI MpaBUILHO MOHSATH COBPEMEHHOE €CTECTBO3HAHHE, HEOOXOAMMO M3y4daTh aCTPOHOMHIO, TPOHU3BIBAIOIIYIO
€ro W JeXKAIIyl0 B €ro OCHOBaX. MHOTHE CIEIHAIMCThI CYUTAIOT, YTO BOOOIIE MPETOJlaBaHNE €CTECTBO3HAHUS HAI0
IIOCTPOUTHh Ha OCHOBE €ro aCTPOHOMHUYECKHUX KOpHeEH. [lo-BuamMOMy, Takod NOAXOJ IO3BOJUT HE TOJBKO MOBBICHUTH
KaueCTBO €CTECTBEHHO-HAYYHOTO OOpa30BaHUS, HO W PEUIUTh MPOOJIEMYy TOTEpU HHTEpeca ydaluxcs K H3yUYCHHIO
€CTECTBEHHBIX HAYK.

Pe3yibTaThl 0CBOCHUS KYpPCa aCTPOHOMMH
JIMYHOCTHBIMM Pe3yJIbTATAMH OCBOCHUSI aCTPOHOMMU SIBJISIFOTCS
o YMEHHUE YIIPABIIATh CBOEH MTO3HABATEIBHOM AEATEIBHOCTHIO;



o TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOPAa30BaHMIO, HA MPOTSKEHUH BCEU KU3HU;
CO3HATEIbHOE OTHOIIEHUWE K HEMPEephIBHOMY OOpAa30BAHMIO KaK YCJIOBHUIO YCIEIIHOW mNpodeccHOoHanbHON U
OOIIIECTBEHHOM JIeSITEIbHOCTH;

o YMEHHE COTPYJHHUYATh C B3POCIBIMH, CBEPCTHUKAMH, AETbMU MIIQJIIETO BO3pacTa B 00pa30BaTEIbHOU, y4eOHO-
UCCIIEIOBATENbCKOM, IPOEKTHOM U IPYTUX BUJAX ACSITEIbHOCTH;
o c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAYKH; OCO3HAHUE

3HAaYUMOCTU HAYKH, BIAJCHUS JOCTOBEPHON MH(POpPMAIMEH O MEepeOBhIX JOCTUKEHHUIX U OTKPBITUAX MHPOBOU U
OTEUYECTBEHHON HAayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MHpa U OOIIECTBA; TOTOBHOCTH K
Hay4YHO-TEXHUYECKOMY TBOPUYECTBY;

o YyBCTBO F'OPJIOCTH 33 OTEUYECTBEHHYI0 KOCMOHABTHKY, T'YMaHHU3M;
o IIOJIO)KUTENIBHOE OTHOLIEHUE K TPYY, LEIEYyCTPEMIIEHHOCTD;
o AKOJIOTHYECKas KyJIbTypa, OEpeKHOE OTHOIIEHUE K POJHOM 3eMiie, MPUPOIHbIM OoraTtcTBaM Poccuu, mupa u

KOCMOCa, IOHUMAaHHE OTBETCTBEHHOCTHU 3a COCTOSTHUE IPUPOAHBIX PECYPCOB U PA3yMHOE MIPUPOJONOIB30BAHKE.

MeTanpeaMeTHbIMU Pe3yJIbTATAMHU OCBOEHUSI ACTPOHOMMUH SIBIISIFOTCS:
1. oceoenue pecynamuenvix ynueepcanbHbix yUeOHbIX 0eliCmEuil.
®  CaMOCTOSITEJIBHO ONpPENeNsTh LEIH, CTaBUTh W (POPMYIUPOBATH COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLMSIX;
®  OLECHUBATH PECYPCHI, B TOM YHUCJIE BPEMS U JIpyTrue HEMaTepuaibHbIe PECYPChI, HEOOXOAUMBIE JIJISl JOCTUKEHUS
ITIOCTABJICHHOW paHEe LIEIIH;
COIOCTABJIATH UMEIOLIUECS BO3MOKHOCTH U HEOOXOAUMBIE JIJIsl TOCTHXKEHUS LIEJIH PECYPCHI;
ONPEAENATh HECKOJIBKO MyTeN JOCTUKEHHUS MTOCTABICHHOM 1IeJIH;
3aJ1aBaTh MAPaMETPhl U KPUTEPUH, IO KOTOPBIM MOKHO ONPEIEIUTh, YTO LEJIb JOCTUTHYTA;
COIOCTABIIATH MOJYYEHHBIA PE3YNbTAT JEATEIBHOCTH C IIOCTABJIIEHHOMN 3apaHee LEIIbIo;
OCO3HaBaTh MOCIIEACTBUSA JOCTHKEHHSI IOCTABJIEHHOM 11€JIM B IEATEIbHOCTH, COOCTBEHHOM KU3HU U JKU3HU
OKPYKAIOIIUX JIFOIEH;
2. 0ceéoenue nO3HABAMENbHBHIX YHUGEPCAIbHBIX YUEOHBIX OelCHEUIL:
®  KPUTHYECKH OLICHMBATh U UHTEPIPETUPOBATH MHPOPMALIUIO C PA3HBIX O3ULIUIA;
®  pacro3HaBaTh U PUKCUPOBATH MPOTUBOPEUHS B MH(GOPMALIMOHHBIX UICTOYHHUKAX;
®  HCNOJB30BATh  PA3JIMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CpPEACTBA U1  NPEJICTABICHUS  BBISBICHHBIX B
UH(GOPMAIMOHHBIX UCTOUYHUKAX MPOTHBOPEUHIA;



®  OCYHIIECTBIISITh Pa3BEPHYTHIA HHGPOPMAIIMOHHBIM MMOUCK M CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHblE U
NIO3HABaTEJIbHBIE) 33/1a4H;

®  HCKaTh U HAXOAUTH 000OIIEHHBIE CIIOCOOBI PELICHUS 3a/1a4;

®  TPUBOJIUTH KPUTUUECKUE aPTYMEHTHI KaK B OTHOIICHWU COOCTBEHHOIO CYXKICHHS, TAK U B OTHOIICHUU JCUCTBUU U
CYXJACHHUH JPYTroro 4ejloBeKa;

®  aHAJIM3UPOBAThH U MPeoOPa30BBIBATH IPOOIEMHO-TIPOTUBOPEUHUBBIC CUTYAIIHUH;

®  BBIXOAWUTH 32 paMKU Y4eOHOTO IpeIMEeTa U OCYIIECTBIATH LEICHANPABICHHBII MOUCK BO3MOXXHOCTH IIMPOKOTO
nepeHoca CpeiCTB U CIIOCOOOB JCHCTBHS;

®  BBHICTpaMBaTh HMHAWBHUIYaJIbHYI0 0O0pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBas OTPAHMUYEHUS CO CTOPOHBI JPYTHX
YUaCTHUKOB U PECYypCHBIE OTPaHHUCHUS;

®  3aHMMaTh pa3Hble MO3UIHMM B IO3HABATEIBHON JEATENBHOCTH (OBITH YYEHHUKOM U yduTeaeM; (HOopMyIHpoBaTh
0o0pa30BaTeNbHbI 3alpOC U BBINOJHATh KOHCYJbTAaTHUBHBIE (DYHKIIMHM CaMOCTOSITENIBHO; CTaBUTh MpoOieMy U
paboTaTh HaJl €€ pelIeHneM; YIPaBIsATh COBMECTHOM MM0O3HABATEIbHOMN AESITEIbHOCTBIO U IOJUUHSTHCS);

3. 0ceoenue KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX OCCmUTL:

®  OCYHIECTBIISITH JACTOBYIO0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U C B3POCIBIMU (KaKk BHYTpU 00pa30BaTEIbHON
OpraHM3aIliH, TaK U 3a e€ mpeaeiaMu);

®  IIpH OCYIIECTBJICHUHU TPYMIIOBOI paObOTHI OBITH KaK PyKOBOJIUTENIEM, TaK M YICHOM MPOEKTHOW KOMaHIbI B Pa3HBIX
poJisix (reHepaTOpOM UJEH, KPUTUKOM, UCTIOJIHUTENIEM, TPE3CHTYIOLIUM U T. 1.);

®  pPa3BEPHYTO, JOTMYHO U TOUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJIeKBATHBIX (YCTHBIX U
IMUCHbMEHHBIX ) A3BIKOBBIX CPEJICTB;

®  pacrno3HaBaTh KOH()JIUKTOTEHHBIE CUTYAllUU U TPEJOTBPAIIATh KOH(MIUKTHI JO UX aKTUBHOMU (ha3bl;

®  COTIJIacOBBIBAThH MO3MIIMH YWICHOB KOMaH bl B poliecce padoThl Haj OOLIUM HMPOAYKTOM (pELICHUEM);

®  TPEICTaBJATH MyOJUIHO PE3yIbTAThl MHAUBHUIYATbHON U TPYIIOBOM AEATEILHOCTH KakK Mepe 3HaKOMOMH, Tak 1
repes HE3HAKOMOM ayJIUTOPUEH;

e  moxOupaTh MApTHEPOB IS ETOBOM KOMMYHUKAIIUHU, HCXOI U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOICHCTBUS,
a HE JIMYHBIX CUMIIATHIA;

®  BOCHPHUHHUMATH KPUTHUECKHE 3aMEUaHUS KaK Pecypc COOCTBEHHOTO pa3BUTHS;

®  TOYHO U EMKO GOPMYITUPOBATH KaK KPUTUYECKHUE, TAK U OJI0OPUTEIIbHBIC 3aMeUaHus B aApec APYTUX JOJCH B
pamKax J1eJI0BOM M 00pa3oBaTeIbHON KOMMYHUKAIINH, U30€rast PU 3TOM JIMYHOCTHBIX OIEHOYHBIX CYXKICHUA.

IIpenMeTHBIMHU pe3yJibTaATAMU OCBOEHHMS ACTPOHOMUU Ha 0230BOM YPOBHE SIBIISFOTCS:



e  cpopMUPOBAaHHOCTH TMpeACTaBICHUN O cTpoeHnn COTHEYHOW CHUCTEMBI, JBOJIONMU 3BE3N U BceneHHOMH,
MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax Beenennoi;

° MOHMMAaHUE CYITHOCTH Ha0It01aeMbIX BO BCeleHHOM SIBIICHUI;

L BJIAICHUC OCHOBOIIOJAratomuMu aCTpOHOMHUYCCKUMU IIOHATUAMUA, TCOPHUAMU, 3dKOHAMU 1 3aKOHOMCPHOCTSMU,
YBCPCHHOC IIOJIb30BAHUC aCTpOHOMHIIGCKOﬁ TepMI/IHOJ'IOFI/Ief/'I 141 CHMBOHHKOﬁ;

e  copMHUPOBAHHOCTH MPEJACTABICHUHN O 3HAUCHUH ACTPOHOMHH B MPAKTHYECKOM NESITEILHOCTH U TalTbHEUIIIEM
HAay4YHO-T€XHHUYECKOM PA3BUTHUH;

L OCO3HAHHUEC POJIH OTE€UYECTBCHHOM HAayYKHU B OCBOCHHHU M UCIIOJIb30BAHUH KOCMHUYCCKOI'O ITPOCTPAHCTBA U PA3BUTUSA
MCKAYHAPOAHOI'O COTPYAHHUYCCTBA B 3TOH 00JIaCTH.

Onucanue Mecra y4eOHOro npeamMera «ACTpOHOMUSD» B Y4eOHOM IJIaHe
VYueonsiii iian MAOY «COI 133» Ha npenoaaBanue yueOHOro npeaMera «ACTpOHOMUS» B CPEIHEN IIKOJIE BBIIEISIET
34 gaca (10 nmum 11 xrmacc)
HUcnoab3yemoe YMK 14191 peajiusanusi nporpamMmmabl

1. Boponmnos-Benssmunos B.A., Ctpayt E.K. Actponomus. M.: Ipoda, 2013

l. ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIAMETA «<ACTPOHOMMS»

BbInyCKHUK Ha 6a30BOM YPOBHE HAYUYHTCS BbIyCKHMK Ha 0230BOM YPOBHE IOJIYyYHT
BO3MO’KHOCTH HAYYHTHCSA
1 2
— (¢opMyIUpOBaTh HAYYHYIO THIIOTE€3y, CTaBHTh IIeJb B paMKax — pewambv 3a0a4u, HAXOO0AWUeCss HA CMbIKe
WCCIICIOBAHMS W TTPOSKTUPOBAHHMSI, UCXOS M3 KYJIbTYPHOH HOPMBI H HEeCKONbKUX YueOHbIX OUCYUNTUH
co00pa3ysch C MpeICTaBIeHUsIMH 00 o01iem Oare; (meocnpeomemmuule 3a0a4u);
— BOCCTaHABJIMBATh KOHTEKCTHI M ITyTH Pa3BUTHsI TOTO WJIM HHOTO BHJIA —  UCNOIB308aMb OCHOBHOLI aneopumm
HAyYHOW JIEATEITBHOCTH, ONIPEIEIISIl MECTO CBOETO MCCIICIOBAHUS WITH uUccne0o8aHusi Npu peuteHuu Ceoux yueOHo-
MPOEKTa B 00IIEM KYJLTYPHOM IPOCTPAHCTBE; NO3HABAMENILHBIX 3A0aY,




OTCJIC)KMBATh M MNPUHUMATh BO BHUMAaHUE TPEHAbl M TEHACHIUU
Pa3BUTHS PA3JIMYHBIX BUIOB JIEATEILHOCTH, B TOM YHUCJE HAyYHBIX,
YUUTBHIBATh UX MPU MOCTAHOBKE COOCTBEHHBIX IIENIEH;

OLICHHBATh PECYpPChl, B TOM YHUCJE W HEMaTepHaJIbHbIE, TaKHe Kak
BpeMsi, HEOOXOIUMBbIE JJIsI IOCTHXKEHHSI TTOCTABIICHHOM 11EJIH;
HAXOJUTh Pa3IUYHbIe UCTOYHUKN MAaTepUaTbHBIX U HEMAaTepUaIbHbIX
pecypcoB,  MPENOCTABISAIONIUX  CPEACTBA  JUIsi  MPOBEICHUS
WCCIICIOBAHUN M pealu3aliid MNPOEKTOB B PA3JIUYHBIX 00JIACTSIX
NEeATEeIbHOCTH YEJIOBEKa,;

BCTYNaTh B KOMMYHHUKAIIMIO C JIEp)KATENsIMHU PA3JIUYHBIX THUIIOB
peCcypcoB, TOYHO M OOBEKTUBHO TIPE3CHTYSI CBOM TMIPOEKT WIH
BO3MOXXHBIE PpE3yJIbTaThl HCCIEIOBAHMS, C IEJNbI0 OOecreyeHus
POJIYKTUBHOT'O B3aMMOBBITOJTHOIO COTPYIHUYECTBA;
CaMOCTOSITEJIbHO U COBMECTHO C JPYTMMHU aBTOpamMu pa3padaTbiBaTh
CUCTEMY IapaMeTPOB M KPUTEPUEB OLEHKH 3PGEKTUBHOCTH U
OPOJYKTUBHOCTA pEAM3alUA TPOEKTa WIM HUCCICAOBAaHUS Ha
KaXKJIOM 3Tare pealn3alyy 1 1o 3aBEPIICHUH PaOOThI;

aJIeKBaTHO OIICHMWBATh PUCKH pPEANM3alMM MPOEKTa W NPOBEACHUS
UCCIICOBAHUSI M TMpeAycMaTpuBaTh IMYyTH MHUHHMU3AIUU 3THX
PHCKOB;

aJIeKBaTHO OIIEHMBATh IMOCJEJACTBUS peaJM3allMi CBOETO IPOCKTa
(M3MEeHEHUs, KOTOpblE OH TMOBJIEUYET B JKU3HU JPYTHX JIIOJIEH,
COO0O0IIIECTB);

aJIeKBATHO OIICHUBATH JAJIbHEHIIIEE Pa3BUTHE CBOETO MPOSKTa WU
UCCIIEIOBAHUS, BUACTh BO3MOXKHBIC BApUaHThI PUMEHEHUS
pEe3yJbTaTOB

UCcnovL308ams OCHOBHbIE NPUHYUNBL
NPOEKMHOU OesIMeNbHOCIU NPU  PeueHUU
CBOUX YUeOHO-NO3HABAMENbHLIX 3a0a4 U
3a0ay, BO3HUKAIOWUX 8 KYJIbMYPHOU U
COYUANbHOU HCUBHUL,

UCNONIL3068AMb 9/1eMeHMbl
MAmMemMamuyecKko2o  MoOeIupo8anus npu
peutenuy uccie008amenbCKux 3a0ay;
UCNONIL3068AMb INIeMEHMbI
MamemMamuyecko2o aHau3a o
uHmepnpemayuy pe3yibmamos,
NOJIYYEHHBIX 8 X00€e YueOHO-
ucciedo8amenbcKotl pabomat.

1. COAEPKAHUE YYEBHOI'O IIPEJMETA «<ACTPOHOMMU S »

BBenenue B aCTpOHOMUIO

Crpoenue u macitadsl Beenennoit. Kakue tena 3anonusitor Beenennyro. KakoBbl X xapakTepHbie pa3Mephl U




paccrosiHust Mexay HuMu. Kakue ¢pusnueckue ycnoBusi Bctpeyarorcs B HUX. Beenennas pacimpsierca. CoBpeMeHHbIe



MeTOo/ bl HaOmoneHui. ['e u kak paboTaroT camble KPYIHbBIE ONTHYECKHE TeJecKomnbl. Kak acTpoHOMBI HCCIEAYIOT TaMMa-
usiryyeHue BeenenHon. Uto yBuaeau rpaBUTallMOHHO-BOJIHOBBIC U HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTtpust

3Bé3anoe He0o. Co3Be3aus ceBepHOro nomymapus. HaBuranmonnslie 38€3abl. [IBuxkenune ConHIA MO SKIUITHKE.
[letneobpaznoe nBmwxkeHue miaHeT. HebGecHblit skBaTOp M HEOECHBIM MepuauaH. DKBaTOpUaiIbHAas U TOPU3OHTAIbHAsS
cuctemMa HeOecHBIX KoopAuHAT. Bunumoe nBmxeHue HeOecHbIX cBeTH. I[leTiieobpazHoe ABMKEHUE TUIAHET, MOMSITHOE U
psIMOE JIBH)KEHHE IUIaHET. DKIMITHKA, 30/IMaKalbHble co3Be3aus. HepaBHomepHoe nBmxeHue CONHLA MO IKIUNTHKE.
JBrxkenue Jlynel. @a3sl JIyHBI M CHHOAWYECKUM MECSL, YCIOBUS HACTYIUUIEHUS COJIHEUHOTO W JIYHHOT'O 3aTMEHMM.
[IprumHBl HACTYIUIEHUSI COJHEYHBIX 3aTMeHHU. Capoc W mpeacka3aHus 3aTMEHHW. Bpems m kaneHaapb. 3BE3QHOE U
COJIHEYHOE BpeMs, 3BE3AHBIA M TPONUYECKUU TOf. YCTPOWCTBO JIYHHOTO M COJIHEUHOTO KajeHAaps, NpoOieMbl HX
corsacoBanus. FOIMaHCKni U TPUTOPUAHCKUN KaJIEHAAPH.

HeOecHast MmexaHuka

[Ipencrasnenust o ctpoennn COTHEYHOW CUCTEMBI B aHTUYHBIE BPEMEHA U B CPETHEBEKOBLE. [ emonenTpuieckas
CUCTEMa MHpA, JOKA3aTeNbCTBO BpamieHus 3emiun Bokpyr ConHua. [lapamnake 3BE31 U ONpeaeaeHne pacCTOsIHUA 10 HUX,
napcek. OtkpeitTue M. Kenepom 3axkoHOB nBmkeHUs TutaHeT. OTKPBITHE 3aKOHA BCEMUPHOTO TATOTEHUSI U 0000IIEHHbBIE
3akoHbl Kemepa. Onpenenenne macc HeOecHBIX Teld. KocMmuueckre ckopoctu. Pacd€Tsl mepBoit M BTOPOM KOCMHUYECKOM
ckopoctd u ux ¢usznueckuii cmpicia. [lonér KO.A. T'arapuna Bokpyr 3emiu 1Mo KpyroBoud opOute. MeXKIutaHeTHbIE
nepesi€Tol. [IoHsATHE ONTHUMANBHONM TPAEKTOPUHM MOJIETA K IUIaHeTe. Bpems nosnéra k miaHere U aaTel ctapToB. JlyHa u eé
BiusiHue Ha 3emutro. JIyHHBIN penbed u ero npupona. [IpunmmuBHoe B3aumopeiicTBue mexay JIynoi u 3emunéii. Y nanenue
Jlynsl ot 3eMiu U 3aMmeasieHne BpauieHus 3emid. [Ipeneccust 3eMHOM ocH U ipeiIBapeHUE PaBHOJAEHCTBUM.

Crpoenne CoIHEeYHOH CUCTEMBbI

CoBpemennsble nipeacrasiieHns o Comneunon cucreme. CocraB CosiHEUHOM cucTeMBI. [1maneTsl 3eMHOM TpyIIbl U
MJIAHETHI-TUTAHTBI, WX TpUHIUNHAIbHBIE pasnuuus. O6mako komer Ooprta u Ilosic Koiinepa. Pazmepsl Ten cosiHeUHOU
cuctemsbl. [lnanera 3emms. @opma u pasmepbl 3emnu. Bayrpennee crpoenue 3emiu. Ponbs mapuukoBoro sddexra B
dbopmupoBanun knuMara 3emun. WccnemoBanmsi Mepkypusi, Benepsr u Mapca, ux cxoxkecth ¢ 3emnéit. Brnusawue
napHuKoBoro 3¢ dekra Ha knuMmaT 3emau u Benepsl. EcTh nu sku3Hbp Ha Mapce. DBouorus opOUT cryTHUKOB Mapca
®oboca u [Jlerimoca. [1nanersi-rurantsl. Gusnueckue cpoiictBa FOnurepa, CarypHa, Ypana u Henryna. Bynkanuueckas
nearelbHOCTh Ha cryTHUKe FOmutepa Mo. [Tpupona konen BOKPYT MIAHET-TUTAHTOB. [laHeThI-KapaIuKu U UX CBOMCTBA.
Manbie Tena Conneunoit cuctemsl. [lpupoma m nBwkenue acrepougoB. Crenuduka ABIKEHUS TPYII acTepOHIOB



Tposiaues u I'pexos. [Ipupona u aemxenue komert. [losic Koitnepa n O61ako komer OopTta. MeTeopsl U METEOPHUTHI.
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[Tpupona nagaromux 3BE€3/11, METEOPHBIE MOTOKU U UX paguaHThl. CBsA3b MEXy METEOPHBIMU IOTOKAMH U KOMETAMHM.
[Ipupona KaMEHHBIX U KEIE3HBIX METEOPUTOB. IIpupo1a METEOPUTHBIX KPATEPOB.

IIpakTnyeckas acTpopu3nKa U 3Be31HAA ACTPOHOMMUS

Meroabl acTpodU3UUECKUX HCCIAEAOBAHUM. YCTPOWCTBO M XapaKTEPUCTHUKUA TEJIECKONOB pedpakTopoB U
pedIIeKTOpOB. YCTPOMCTBO paguoTeneckonoB, paaunouHtepdepomerprl. Connie. OcHOBHBIE XapakTepucTuku CoHIIA.
OmnpeneneHue macchl, TeMneparypbl U xumudeckoro coctaBa CosHia. Ctpoenue conHeyHoil atmocdepsl. ConHeuHas
aKTUBHOCTbH U €€ BIUsIHUE Ha 3emitio 1 Ouocdepy. Buyrpennee crpoenue Connua. TeopeTuueckuii pacuér TeMInepaTypsl B
uentpe CosHLa. SepHblii HICTOYHUK SHEPTUU U TEPMOSJIEPHBIE PEAKIIMM CHUHTE3a Felusl U3 BOJOPOAA, IEPEHOC SHEPIUH
u3 1eHTpa ConHIa HapyX y, KOHBEKTHBHas 30HA. HelTpuHHBIN Teneckon U HaOMoIeHUs NOoToKa HeUTpuHO oT CoiHua.
OnpeneneHue OCHOBHBIX XAapaKTEPUCTUK 3BE3M: MAacChl, CBETUMOCTH, TEMIIEPATYyphl M XHMHUYECKOTO COCTAaBa.
CrnekTpanbHasa kinaccupukamus 3BE31 U e€ (pu3nueckue ocHOBbI. /lnarpamma "crekTpaibHbId KIacC-CBETUMOCTD'" 3BE3],
CBA3b MEXIYy MAacCOd M CBETUMOCTBIO 3BE31. BHyTpeHHee cTpoeHue 3BE3a. CTpoeHue 3Be3Abl TJIABHOMN
nocyenoBaTeabHOCTU. CTpoeHHE 3BE3/T KPACHBIX TUTAHTOB U CBEPXTUTaHTOB. CTpoeHUe 3BE3/1 OCNbIX KapJIUKOB U TIpees
Ha UxX Maccy — npexnen Yannapacekapa. Ilynbcapel U HEUTpOHHBIE 3BE31bl. lIpupona 4€pHBIX OBIp U UX NApaMETPHI.
JIBoitHBIE, KpaTHBIC M TEpEeMEHHbIe 3BE37bl. HaOmrogeHns: NBOMHBIX M KPATHBIX 3BE3/1. 3aTMEHHO-TIEPEMEHHBIC 3BE3[IBI.
Omnpenenenne macc JBOMHBIX 3BE3N. Ilynbcupyromue mnepeMeHHblEe 3BE3/bI, KpHUBBbIE H3MEHEHUs Ojecka Iedeus.
3aBUCUMOCTh M@Ky CBETUMOCTBIO U mepuoaoM myibcanuil y nedeun. Ledeuapr — masiku Bo BceneHHOMN, M0 KOTOPHIM
ONPENEIAOT PACCTOSHUA J0 NAIEKUX CKOIUIEHWH M ranakTUK. HOBbIE M CBEpXHOBBIE 3BE31bI. XapaKTEPUCTUKN BCIIBIIIEK
HOBBIX 3BE3/1. CBSA3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CUCTEMaMH, COAEPKALIMMU 3Be311y Oenblii kapiuk. [leperexkanue
BEILECTBA U SIICPHBIN B3pPHIB HA MOBEPXHOCTU Oeoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bI. XapaKTEPUCTUKU
BCIIBIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAIIMOHHBIN KoJuanc Oenoro kapiuka ¢ Maccol YaHnpacekapa B COCTaBE TECHOMU
JNBOWHOW 3BE3MIbI — BCIIBIIIKA CBEPXHOBOW | Tuma. B3pplB MaccMBHOW 3Be3Abl B KOHILIE CBOEW DBOJIOLMM — B3pbIB
cBepxHoBoH Il Tuma. HabmroaeHne ocTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3/1. DBOJIIOIMS 3BE3M: POXKACHUE, )KU3Hb U CMEPTh
3BE€311. Pacy€T mpoAOJKUTEIBHOCTH )KU3HU 3BE3] PA3HOM MACCHl Ha TJIABHOW ITOCIIENOBATENBHOCTHU. [lepexon B kpacHbie
TUTaHThl U CBEPXTUTaHTHI MOCIEe ucyepnaHus Boaopoaa. CHOKOWHAs SBOJIONUS MaJOMAacCCHUBHBIX 3BE3]] U T'paBUTALU-
OHHBIM KOJUTATIC M B3PBHIB C 00pa3oBaHHEM HEHUTPOHHOUM 3BE3bI WM YEPHOUM NBIPHI MAaCCUBHOW 3Be3nbl. OmpeneneHue
BO3PacTa 3BE3IHBIX CKOIUIEHUW U OTHAENIBHBIX 3BE3/I, POBEPKA TEOPUU IBOIIOLUHU 3BE3 /.

Mueunslii IlyTs
a3 u mpeute B [amakTtuke. OOpa3oBaHue OTpaKaTeNbHBIX TyMaHHOCTeH. [IpuumHbl cBeueHus aUDPY3HBIX
TyMaHHOCTeW. KoHueHTpanus ra3oBbIX M IBUIEBBIX TyMaHHOcTeW B [anaktuke. PaccesHHble M mapoBble 3BE3IHBIC
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ckoruieHus. Habmomaempie CBOMCTBA pacCesTHHBIX 3BE3MHBIX CKOTIeHUI. Habmomaembie CBOMCTBA MIAPOBBIX 3BE3THBIX
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cKomieHud. Pacnipenenenne n xapakrep ABMXKEHHUs CKoIUieHn B ['anmaktuke. Pacnpenenenue 3BE37, CKOIUICHHM, ra3a u
neuin B [amaktuke. CBepxmaccuBHas u€pHas napipa B LeHTpe [amaktuku u kocMmuueckue iydu. MHdpakpacHbie
HAOJIOICHUS ABUKEHUS 3BE3]T B IIeHTpe ['anakTuku u oOHapykeHHe B LIeHTpe ["alakTUKK CBEpXMaCCUBHON YEPHOMU JIBIPHI.
Pacuér mapameTpoB cBepXMacCMBHOW u€pHON bIpbl. HabmogeHuss KOCMUYECKMX JIyded M HMX CBA3b C B3pbIBAaMHU
CBEPXHOBBIX 3BE3]I.

INanakTuxku

Knaccudukanusa ramaktuk mno ¢opMe U KaMmMepToHHas auarpamMma XaO6ia. CBoiicTBa CHHUPATBHBIX,
AJUIMITUYECKUX W HEMPABWIBHBIX TUIAKTHK. KpacHOoe cMmenieHne B CIEKTpax rajakKTUK M ONPEAECICHHUE PACCTOSHHUS 1O
HUX. 3akoH XaOOma. BpaiieHue rajgakTuk ¥ TEMHas Marepus B HUX. AKTHBHbIE TallaKTUKM U KBazapbl. [Ipupona
AKTUBHOCTH TaJIAKTUK, PAIMOTATAKTUKN U B3aUMOJICHCTBYIONIUE TaIakTUKU. HeoObluHbIe CBOMCTBA KBa3apoB, UX CBA3b C
AlpaMU TaJaKTUK U aKTUBHOCTHIO YEPHBIX JbIp B HUX. HabmromaeMble CBOMCTBa CKOIUJICHWN TajdaKTUK, PEHTIC€HOBCKOE
U3JIydeHue, TeMmIeparypa M Macca MEKrajlakKTHUYEeCKOTrO ras3a, HeOOXOJIHMMOCTh CYIIECTBOBAHUS TEMHOM Marepuu B
CKOIUIEHUAX rajlakTuK. OlleHKa MacChl TEMHOW MAaTE€pUM B CKOIUJICHUSX. SUencTast CTpyKTypa pacupeacsieHUs TATAKTUKA
CKOIUICHUU M'AJIAKTHUK.

Crtpoenue u 3BoJI0UA BeesieHHOM

Koneunocts u OeckoHEYHOCTH BceneHHON — mapaJoKChl KIACCHYECKOM KOCMOJIOTHU. 3aKOH BCEMHPHOTO
TATOTEHUS U MPEJICTABIICHUS O KOHEYHOCTU U OeckoHeuHocTH Bceenennoit. @oToMeTpuuecKuil mapajokc U MpOTUBOPEUHs
MEXy KJIACCUYECKUMHU TMPEJCTaBICHUSIMU O CTpoeHun BceneHHol u HaOmoneHusiMu. HeoOXOaMMOCTh NMPUBIICUCHUS
oOlIel TEOpUHM OTHOCUTEIBHOCTH [JIsi MOCTpOeHHs Mojenu BceeneHHoil. CBs3b MEXIy TI€OMETPUYECKUX CBOWCTB
MPOCTpaHCTBA BeelleHHOM ¢ pacnipeieIeHneM U IBUKEHUEM MaTepur B Hell. Pacimpsiromascs Beenennast. CBsizb cpenHeit
IJIOTHOCTH MATEPUU C 3aKOHOM PACUIMPEHHS U T€OMETPUYECKMMHU CBoilcTBamMu BceneHHoii. EBKIMIOBa U HEEBKIMIOBA
reometpusi Beenennoit. Onpenenenue paanyca u Bo3pacra Beenennoit. Mogens "ropsiueit BeceneHHon" u peTMKToOBOE W3-
nydyenue. OOpa3oBaHME XUMHUYECKHX 3JIeMEHTOB BO Bceenennoil. OOunue renus Bo BcelleHHOM M HE0OXOIUMOCTH
o0pa3oBaHHs €ro Ha paHHMX dTamax 3Booruu Beenennoit. Heo0X0auMoCTh HE TOJIBKO BBICOKOW ITIOTHOCTH BEIIECTBA,
HO U €r0 BBICOKOW TEMIIEPATyphl HA PAHHUX dTaIax 3BOMIONUU BeenenHou. PennkToBoe u3nyuyeHue — u3iiydyeHue, KOTopoe
OCTaJIOCh BO BCEJIIEHHOM OT ropsdero M CBEPXIUIOTHOTO COCTOSHUS MAaTEPUM HA PAHHUX JTallaX >XU3HU BceleHHOM.
Hab6nrogaembie cBoOMCTBA peUKTOBOTO M3IydeHUs. [loueMy HEOOXOAMMO MPUBJICUEHUE OOIEH TEOPHUH OTHOCUTEIILHOCTH
JUISL TIOCTPOCHUSI MOJIeNIN BeeneHHOoN.

CoBpeMeHHbBIE P00JIEMbI ACTPOHOMHUU
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VYckopenHoe pacminpenne BceenenHoit u TémHas sHeprusa. HaOnmrogeHuss cBEpXHOBBIX 3BE3/ | Thma B Jan€kux
raJlakTUKax U OTKPBITUE YCKOPEHHOro pacuimpenusi Beenennoil. OTKphITHE CHUIIBI BCEMUPHOTO OTTajdkuBaHus. TEmHas
sHeprug u e€ BIUsHHE Ha Maccy Bcenennoil mo mepe e€¢ pacmmpenus. [Ipupona cunsl BecemupHOro orrankuBaHusl.
OOnHapy:keHue IMIaHeT BO3Je Jpyrux 3BE3A. HaOmrogeHus 3a IBMXKEHHEM 3BE3JI W OINPEACICHHUS MacC HEBHJIUMBIX
CIIyTHUKOB 3BE3/], BO3MYIIAONINX UX MPSMOJIMHEHHOE JIBUXKEeHUE. MeTonbl oOHapyskeHus k3o1uiaHeT. O1eHKa yCIoBUM
Ha TIOBEPXHOCTSX AK30MuIaHeT. [louck sk3ormiaHeT ¢ KOMGOPTHBIMU YCIOBUSMHU JUIsl KU3HU Ha HUX. [lOMCKHM XKHU3HU U
pazyma Bo Bcenennoil. Pa3BuTue mnpeacTaBieHHI O BO3HMKHOBEHHWHM M CYIECTBOBAHMM >KM3HHM BO BceneHHOM.
CoBpeMEHHBIE OIIEHKH KOJMYECTBA BHICOKOPA3BUTHIX IuBrim3aruii B ['amaktuke. [lombITkn 0OHApYXKEHHUS W MOCHLIKH
CUTHAJIOB BHE3EMHBIM LIUBUJIU3AIUSIM.

1. TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJTMYECTBA YACOB, OTBOAUMBIX HA
OCBOEHHE KAKJOU TEMbI

35 gyacos, 1 yac B HeeJdI0

Ne | IlepeyeHb pa3ieioB U TeM Oomee Pa30ouBka yacoB no Buaam y4edoHoii aesareabnoctu (Y )
n/n (c ykazaHueM KOJI0B KoinyecTBo | Teopernmueckoe pakTuyeckune Buabl Y /[
KoAu(HUKaTOpa CoAepKaHUSI 4acoB OCBOEHHUE
EID) MOHATH I
(KOMMYEeCTBO YacoB)
IIpakTH4eckne padoThI KouTpoJibHOo-01IeHOYHbIE
(KOMMYECTBO YacoOB) BHUABI Y ][
(c ykazaHueM KOJI0OB
Koaupukaropa
TpeboBanuit EI'J)

(KonmMYecTBO 4acoB)

1. | BBeaenue B actponomuio | 1 1 0 0




AcTtpomerpust

1
[IpakTukym: «ACTpoHOMUYECKUE
MPOrpaMMbl U TIPUITIOKEHUST TS
MOOWIBHBIX ycTpocTB U [TK»
[Ipaktukym: «OnnaitH o6cepBaTopuu u
METO/bI YIAIIEHHBIX ACTPOHOMHYECKUX
HaOIOACHUI

1
K/p Ne 1 «Actpomerpusi»
1,21,22,23,25.1,2.6
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He6ecnas mexanuka 0 1
K/p Ne 2 «HebGecnas
MEXaHHUKa
1,21,22,23,25.1,2.6
Ctpoenne CoiHeUHOH 0 1

CUCTEMBbI

[IpakTukym: «BupryanabHbie

K/p Ne 3 «Ctpoenue

54.1 IUTAHETapUN» CoNIHEYHOM CHCTEMEID»
1,21,22,23,25.1,2.6

Actpodusuka u 3BEé31HAs 1 0
aCTPOHOMUSA [IpakTukym: «ACTpOHOMHUYECKHE
54.2 HaOmoaeHus 3a COJIHIIEM B TEJISCKOI

Coronado-PST»
Mue4yHbli yTH 0 0
5.4.4 [Ipaktukym: «BupryanbHbie

TJIaHETapUN»
lanakTuku 0 0
5.4.4 [IpakTukym: «BupryanbHbie

TUTAHETApUI»
CTtpoeHue 1 IBOTIOIUA 0
Bcenennon
5.4.3,54.4
CoBpeMeHHbIe IP00GJIeMbI 0
acTPOHOMUH
5.4.5
IIpomesxyTouHas 0 1
arrecranus 1,21,22,23,251,26
UTOroO 35 29 2 4
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