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[HOACHUTEJIbHAA 3AITMCKA

Pabouas nporpamma pa3paboTaHa B COOTBETCTBHHU ¢ TpeboBaHMsIMU DeepalibHOr0 rocy1apcTBEHHOr0 00pa30BaTe/IbHOIO CTaHAAPTa U OCHOBBIBAsACH HAa Pab0odyIo
nporpammy k YMK B. A. BopouijoBa-BesibsimunoBa, E. K. CrpayTa : yue6H0-MeToguueckoe noco6ue /E. K. Ctpayt. — M. : [lpoda, 2017. YueOHUK «ACTpoHOMHUS. ba3oBEIl ypOBEHB.
11 xmacce» aBTopoB ~ b. A. Boponnosa-Benbsamunosa, E. K. CtpayTa npomien skcneptusy, BkintodeH B DeiepanbHbIil epedeHb 1 00ecieunBaeT OCBOCHHE 00pa30BaTeIbHON
MPOTrpaMMBbI CpeAHEro oo1ero o0pa3oBaHusl.

O0mas xapakrepucTuka y4e0HOro npeamera

ACTpPOHOMHUS B POCCHICKOI IIKOJIE BCET/la pacCMaTPHBAJIaCh Kak Kypc, KOTOPBIH, 3aBepiuas (H3MKOo-MaTeMaTHuecKoe 00pa3oBaHie BHITYCKHUKOB CPEIHEH IIIKOJIbI,
3HAaKOMHUT UX C COBPEMEHHBIMH IIPECTaBICHUSIMHU O CTPOCHUH U 3BOJIIOINHK BeeneHHo! 1 croco6cTByeT (OpMUPOBAHUIO HAYYHOTO MHPOBO33pEHUS. B HacTosIee BpeMs
BaXHEHIINMH 3aa4aMH aCTPOHOMUH SBJLIOTCS] (JOPMUPOBAHNE MIPEICTABICHIN O SANHCTBE (PU3NYECKUX 3aKOHOB, JCHCTBYIONMX Ha 3eMIle U B Oe3rpannyHoi Beenennol, o
HEIPEPBIBHO MTPOUCXOAALIECH IBOJIOLUY Halllel TUIAHETHI, BCEX KOCMUYECKUX TEN U UX CUCTEM, a Takke caMoil BeeneHHoil.

MecTo npeamera B y4eOHOM IJIaHe

N3ydenne Kypca paccuntano Ha 35 gacoB (1 yac B Hemento). BaxkHyro poib B OCBOSHHH Kypca HTPAIOT IIPOBOAMMEIEC BO BHEYPOUHOE BPEeMs COOCTBEHHBIE HAOIIOACHNUS
yuanmxcd. Crienn(uka MIaHIPOBAHUS ITUX HAOIIOACHUH OnpeenseTcst AByMs o0CTosTenbcTBaMU. Bo-niepBbIX, OHM (3a HCKITIoueHneM HabmoneHnit ColHIa) TOTKHEL
MIPOBOJUTECS B BeUEepHee MM HOYHOE BpeMs. Bo-BTOpBIX, 00BEKTHI, IPUPO/Ia KOTOPBIX U3yHaeTCsl Ha TOM WIJIM HHOM YPOKE, MOTYT OBITH B 3TO BpeMs HEIOCTYIIHBI JUTs
HaOmoznenwnit. [1py ruiannpoBaHUK HaOMOAEHHH 3THX 00BEKTOB, B OCOOCHHOCTH IIJIAHET, HEOOXOINMO YUUTHIBATh YCIIOBHUS NX BHIUMOCTH.

IIpumepHBbIii nepeyeHb HAOII0ACH U

Ha6.1ro1eHus HEBOOPYKEHHBIM TJ1a30M

1. OcHOBHBIE CO3BE3/IMs U HanboJiee sIPKUe 3Be3/1bI OCEHHETr0, 3MMHET0 1 BeCEHHEero Heba. [3MeHeHne uX MojIoKeHHs C TeYeHHEM BPEMEHH.

2. Buxenue JIyHbl u cMeHa ee das.

Habnionenus B Teseckon

1. Penned JIyHbI 6. ConHeyHble MATHA (HAa SKpaHe).

2. ®a3sl Benepsl. 7. JIBoitHbBIE 3BE3MBI.

3. Mapc. 8. 3Be3anblie ckoruteHus ([nesimpl, ['nampr).
4.YOnuTep U ero CyTHUKH. 9. bonbmast rymanHocTs OpuoHa.

5. CatypH, €ro KoJbla U CITyTHHKH. 10. TymanHOCTF AHAPOMEBI.

Pe3ysabTaTrhl 0CBOEHUA Kypca

JINYHOCTHBIMU pPe3yJIbTaATAMHU OCBOCHHS Kypca aCTPOHOMHH B CpeTHEN (TIOTHOM ) IIIKOJIE SBIISIOTCSI:

o (I)OpMI/IpOBaHI/Ie YMCHUA yIIPaBJIATh CBOCH ITO3HABATEILHOMN ACATCIIBHOCTBIO, OTBETCTBEHHOC OTHOIICHHUE K YUYCHHNIO, TOTOBHOCTDH U CIIOCOOHOCTH K CaMOpPAa3sBUTHUIO U
CaMOO6p8.30BaHI/IIO, a TaK)K€ OCO3ZHAHHOMY IMOCTPOCHHIO PIHZ[HBHlIyaHLHOﬁ O6paSOBaTeJ’IBHOI\/'I JACATCIIbHOCTH Ha OCHOBC yCTOI\/'ILII/IBBIX ITO3HABAaTCJIbHBIX HHTEPECOB;

o (l)OpMI/IpOBaHI/Ie MO3HABATEIIbHON U I/IH(l)OpMaIII/IOHHOI‘/II KYJIbTYPBbI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIIbHOM pa6OTLI C KHUT'aMHU U TCXHUYCCKUMHU CPEACTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

° q)OpMI/IpOBaHI/Ie y6€)KI[eHHOCTI/I B BOBMOYKHOCTH IMO3HAHUs 3aKOHOB IPUPOJbLI U UX UCIIOJIb30BAHHWA HA 6J'IaFO Ppa3sBUTHUA YeJI0OBEUECKO OUBUIIN3allUHN,

e (opMHUpOBaHHE YMCHUS HAXOIUTH aJCKBATHBIC CITOCOOBI MMOBEACHNUSI, B3AUMOJICHCTBUS M COTPYIHUYECTBA B MPOLIECCe YUeOHOH 1 BHEYUCOHOH NIEeATSILHOCTH, IPOSIBIISATH
YBAXUTCIbHOC OTHOMICHUEC K MHCHUIO ONIIOHECHTA B XO4€ O6Cy>KZ[€HI/I}I CIIOPHBIX Hp06HCM HayKH.

MeTtanpeaMeTHble pe3yabTAaThl OCBOEHUS ITPOTPaMMBbI IPEANOJIAraroT:

® HAXOIUTH np06neMy HCCIIEA0BaHUs, CTABUTh BOIIPOCHI, BBIJIBUTI'ATh T'MITIOTE3Y, NPCyIaratb aJJbTCPHATUBHBIC CII0COOBI pemeHuA Hp06J'IeMI)I u BI:I6I/IpaTI: 13 HUX HanOolee
3¢ GEeKTHBHBIN, KITacCUUITIPOBATE 00BEKTHI UCCIICIOBAHHSI, CTPYKTYPHUPOBATh U3ydaeMblil MaTepHa, apryMEHTUPOBATh CBOFO MO3HUITHIO, (POPMYITMPOBAThH BHIBOJIBI U
3aKIIFOYCHU A,

® AaHAJIM3UPOBATH Ha6J’IIOZ(aeMBIe SIBJIGHUS U OOBSICHSATH OPpUYHHBI X BOSBHUKHOBCHMUS,
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HAa MPAKTUKE MMOJIb30BATHCSI OCHOBHBIMHU JIOTHUECKIMU

npueMamu, METOJaMU Ha6JIIOILCHI/IH, MOACIUPOBAHMS, MBICJTICHHOI'O SKCIIEPUMEHTA, IPOTrHO3UPOBAHN A,

BBITIOJIHATD MMO3HABATC/IbHBIC U ITPAKTUYCCKUEC 3alaHUA, B TOM YUCJIC IIPOCKTHBIC,

W3BJICKATh HHPOPMAIUIO U3 PA3IIMYHBIX HCTOYHUKOB (BKIIOYAs CPEJICTBA MACCOBON MH(DOPMAITUN W UHTEPHET-PECYPChI) M KDUTHYECKH €€ OIICHUBATh;
TOTOBHTH COOOIICHHMSI U IIPE3CHTAIIMH C UCIIOJB30BAHUEM MaTepHAaIIOB, IOJYyYeHHBIX U3 IHTepHeTa U IPYTUX UCTOYHHUKOB.

IIpenMeTHbIE pe3ybTaThl U3YYCHHUS aCTPOHOMUH B CpeJiHEH (TIOJTHOH ) IIKOJIE MPECTABICHBI B COJICPKAHUU Kypca 1Mo TeMaM. O0eceYnTh JOCTKEHHUE TIIIaHUPYEMBIX
PE3yJITAaTOB OCBOCHHMSI OCHOBHOM 00pa30BaTeIIbHON IIPOTPaMMBI, CO31aTh OCHOBY IS CAMOCTOSTEIIEHOTO YCIIEIITHOTO YCBOCHHUS 00yJarOIMMUCS HOBBIX 3HAHHWH, YMEHHUH, BUIOB
M CIIOCOOOB JICATEILHOCTH JIOJKCH CHCTEMHO-CSITeIbHOCTHBIH MOIX0/1. B COOTBETCTBUY C 3THM MOAXO0I0OM UMEHHO aKTUBHOCTH O0YYAIOIIMXCS TPHU3HACTCS OCHOBOM
JIOCTHKCHHUS Pa3BUBAIOIIUX I1esield 00pa30BaHusl — 3HAHUS HE MepelaloTCsl B TOTOBOM BHJIC, a JOOBIBAIOTCS YYAITUMHECS B ITPOIECCE TTO3HABATEIBHOMN JIeATEITLHOCTH.

OHUM U3 TIyTEH MOBBIMICHUS MOTHBAITUY U 3(PPEKTUBHOCTH YICOHOMH JEATEIEHOCTH B OCHOBHOM IITKOJIE SIBJISCTCS BKITIOUCHHUE YUALMXCS B YUEOHO-UCCIe008AMENbCKYIO U
NPOEKMHYI0 0esIMebHOCHb, KOTOpask UIMEET CIICAYIOIINE 0COOCHHOCTH

1) menu 1 3a1a9u STHX BHIIOB ICATCIBHOCTH YUAIIUXCS OMPEACIIIFOTCS KaK X JTMYHOCTHBIMH MOTUBAMH, TaK U COLUAIBHBIMUA. DTO 03HAYAET, YTO TaKas IeSATCIBHOCTD
JIOJDKHA OBITh HAIIPABIICHA HE TOJNBKO Ha IMOBBIIICHIE KOMIICTCHTHOCTH ITOJIPOCTKOB B IMIPEIMETHOIH 00JIaCTH ONPEISIICHHBIX YUCOHBIX TUCIUILINH, HE TOJIFKO HA PAa3BUTHC UX
CIOCOOHOCTEH, HO M Ha CO3JIaHHEe MTPOAYKTA, HUMEIOIIETr0 3HAUNMOCTD IS APYTHX;

2) y4eOHO-HCCIIeIOBATENLCKAS U MPOSKTHAS ACATSILHOCTD TOJDKHA OBITh OPraHU30BaHA TAaKUM 00pa3oM, YTOOBI yUaluecs CMOTIIH Peaan30BaTh CBOM MOTPEOHOCTH B
0O0IIEHNH CO 3HAYUMBIMH, PeQEPCHTHBIMU TPYIIIIAMU OJHOKIACCHUKOB, YUUTENeH U T. I. CTPOs pa3InyHOrO poJia OTHONICHHUS B XOJI€ IIeJICHATIPABICHHOM’, TTOMCKOBOH,
TBOPYECKOW M MPOJYKTUBHOU JEATEIBHOCTH, MOPOCTKU OBJIACBAIOT HOPMAMHU B3aMMOOTHOIICHHUY C Pa3HBIMU JIFOABMU, YMEHHUSIMHU MIEPEXOAUTH OT OJHOTO BUJA OOIICHHS K
PYroMy, TPUOOPETAIOT HABBIKU HHIMBHIYAILHON CAMOCTOSTEIBHOM PabOThI M COTPYTHUYECTBA B KOJUICKTHBE;

3) opranu3anys yueOHO-HCCIeI0BATEIbCKUX U MPOSKTHBIX pabOT IIKOJBHUKOB 00CCIICUMBAET COUCTAHNE PA3IMYHBIX BUIOB IT03HABATEIBHON ACATEIFHOCTU. B 3THX BUIax
NESITENIbHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTUIESCKH JIFOOBIE CIIOCOOHOCTH MOAPOCTKOB, PeaIN30BaHbI IMYHbIC TIPUCTPACTHS K TOMY MM HHOMY BUJIY JIESTEILHOCTH.

B pe3ysibTaTe yue6HO-UCCIEL0BATENbCKON U IPOEKTHOM JefTeJbHOCTH 8bINYCKHUK NO/1y4um npedcmas/ieHue:

e 0 puI0COPCKUX U METOOJIOTHYECKUX OCHOBAHUAX HAYYHOU JIeSITETbHOCTH U HAyYHBIX MeTOaX, IPUMeHsIeMbIX B UCCJIeI0BATEbCKOU U TPOEKTHOH
JlesITeJIbHOCTH;

® 0 TaKUX MOHATHUSAX, KAK KOHYEenYusl, HQyuyHas 2unomesa, Memod, IKChepuMeHm, Ha0excHOCMb 2unomesbul, Modesab, Memod c6opa u Memod aHa1u3a aHHbIX;

® 0 TOM, YeM OTJIMYAIOTCH UCCAEJOBAHUS B TYyMaHUTAPHBIX 00JIACTSX OT UCCAEJOBAHUHN B eCTECTBEHHbIX HayKaX;

e 00 MCTOpPUM HAYKH;

e 0 HOBeWIIMX pa3paboTKax B 06J1aCTH HAYKU U TEXHOJIOTHH;

e 0 IpaBUJax U 3aKOHaX, PETYJUPYIOLIMX OTHOILEHHS B HAyYHOM, NU306peTaTebCKOM U UCC/e0BAaTENbCKUX 00J1aCTAX JesTeJbHOCTH (IaTeHTHOE NPaBo, 3aljdTa
aBTOPCKOTO IpaBa U T. I.);

® 0 /eSTeJbHOCTH OpraHyu3al Ui, COOOIIECTB U

®  CTPYKTYp, 3aMHTEPECOBAHHBIX B pe3ybTaTax UCCAeJOBAaHUM U MPe0CTABISIONIMX PeCYPChI JIJIsl MPOBeAEHUs UCCAeJOBAHUMN U peaju3aluy NpoeKToB (GOHIbI,
rocyJJapCTBeHHbIe CTPYKTYphI, KpayAdaH/UHIOBble CTPYKTYPHI U T. I1.).

BeinyckHuk cmodicem:

e  pemaThb 33/1a4H, HAXOAALIHECS Ha CThIKE HECKOJIbKUX yYeOHbBIX JUCIUIIMH (MeXIpeIMeTHbIE 3a/1a4H );

®  1CIO0JIb30BaTb OCHOBHOW aJIFOPUTM HCCJIe[J0BaHHUS IPU PeLlIeHUH CBOUX y4eOHO-I03HABATE/bHbIX 33/1a4;

®  HCIOJIb30BAaTh OCHOBHBIE MPUHIUIIBI IPOEKTHOM AeSTEJbHOCTH IIPH PEllleHNH CBOUX yueOHO-TI03HaBaTeIbHbIX 33/1a4 M 33/1a4, BO3HUKAIOUIUX B KyJIbTYPHOH U
CcoLlMaJIbHOM KU3HUY;

®  HCIO0JIb30BaTh 3JIEMEHTHI MATEMATUUYECKOTO MO/IEJIMPOBAHHUS IPU PELIEHUU HCCIeI0BaTeNbCKUX 3a/1a4;

®  HCINO0JIb30BaTh 3JIEMEHTHI MATEMATUYECKOTO aHAIM3A JJ/I1 UHTEPIIPETAI[MU Pe3y/IbTaTOB, MOJYYEHHBIX B X0/l Y4eOHO0-HUCC/Ie/I0BaTebCKON pabOThI.

C TouykH 3peHUs1 GOPMHUPOBAHUS YHUBEPCAJIbHBIX YEOHBIX IEMCTBUH B X0/Ie 0OCBOEHHUSI MPUHIIMIIOB yYeOHO-UCCIe0BATENbCKON U POEKTHOH JIeATETbHOCTU
8bINYCKHUK HAYy4UMCcS:



e  (JopMy/HMpOBaTh HAYYHYIO TUIIOTE3Y, CTABUTH LieJIb B paMKaX HCC/A€I0BaHHUs U TPOEKTUPOBAHMSA, HCXOIsl U3 KYJIbTYPHOM HOPMBI K CO06Pa3ysiCh C
npeACcTaBJeHUsIMHU 06 061eM 6J1are;

° BOCCTAaHaBJ/JIUBATb KOHTEKCTbI U NYTHU PA3BHUTUA TOI'O UJIKX HUHOI'O BUJA Hay‘{HOﬁ AeATeJIbHOCTH, olipeaesidd MeCTO CBOEro uccjieJOBaHusA UJIH ITPOEKTa B 06LLIEM

KYJIbTYPHOM IPOCTPAHCTBE;

®  OTCJEXWBATbh U IPUHHUMATh BO BHUMaHUe TPeH bl U TeHAEHIUH Pa3BUTHs Pa3JIUYHbBIX BUOB JIeSITEJIbHOCTH, B TOM YHCJIe HAYYHBIX, YYUTHIBATh UX [IPU
MIOCTaHOBKE COOGCTBEHHBIX IiesIe;

e  OI[EHUBATh PECYpPChI, B TOM YHCJie U HEMaTepUa/bHble, TAKHE KaK BpeMsl, HE06X0AMMble /ISl JOCTHXKEHUS MOCTaBJEHHOH 11eJ1H;

L HaXO0AUTb pa3/JIMYHbI€ HCTOYHUKH MAaTE€PHUAJIbHBIX U HEMAaTE€PHUAJIbHBIX PECYypCOB, IpeJOCTAaBJAIIUX CPEeACTBA AJid IPpOBEeA€HUA MCCJ’IeAOBaHI/[ﬁ H peasin3aliuu

IPOEKTOB B Pa3JIMYHBIX 00/I1aCTSIX AeATEJbHOCTH YeJI0BEKA;

e  BCTyHaTh B KOMMYHHUKALMIO C lepKaTe/ISIMH Pa3/IMYHbIX TUIIOB PECYPCOB, TOYHO U 00’ KTUBHO MPE3EHTYS CBOM MPOEKT UJIH BO3MOXHbIE PE3YJIbTAThI
McCeJOBaHuS, C LjeJ1bl0 06ecnedyeHHs: NIPOAYKTUBHOIO B3aUMOBBITOJHOTO COTPYAHUYECTBA;

®  CaMOCTOSITEJIbHO U COBMECTHO C [PYTUMH aBTOPaMHU pa3pabaThiBaTh CUCTEMY IapaMeTPOB U KPUTEPUEB OLeHKH 3 PEKTUBHOCTH U MPOJYKTU BHOCTH
peasu3al My IpoeKTa WK UCCIe[J0BaHUS Ha KaXK/I0M 3Talle peajn3aliiy U 110 3aBepLIeHUH paboThl;

e  aJleKBaTHO OLIeHMBATh PUCKHU peasiM3aliMy IPOeKTa ¥ NPOBeieHUA UCCIeJOBAaHNA U IPelyCMaTprUBaTh IyTU MUHUMHU3AL WU 3TUX PUCKOB;

®  a/IeKBAaTHO OLeHUBATh [TOC/IE/CTBUS peajn3aliy CBOero NpoekTa (M3MeHeHUs, KOTOPbIe OH MOBJEYET B }KU3HU JAPYTUX JIIOJel, coob1ecTB);

®  a/leKBaTHO OLleHMBATh JaJibHellllee pa3BUTHE CBOEro MPOEKTa WK UCCIeJOBaHHUS, BUJIETh BO3MOXKHbIEe BAPHUAHThI IPUMeHEeHHUS Pe3yIbTaTOB.

COJIEPYKAHUE

10 kmacc (35 4, 1 4 B HezeMI0)

Yro uzyyaer actpoHomusi. Hadsmronennss — ocHoBa actponomui (2 1)

AcTpoHOMHUS, e CBA3b ¢ ApyruMu Haykamu. CTpykTypa 1 MaciTadsl Beenennoit. OCOOEHHOCTH aCTPOHOMHUYECKUX METO-

JIOB MccIeI0BaHML. TeNecKOonbl U paiuoTeNIeCKOnbl. BeeBoIHOBAs acTPOHOMUSL.

IIpeameTHBbIE pe3yJbTAThl OCBOCHHS TEMBI ITO3BOJISIOT:

— BOCIIPOHM3BONTE CBEICHUS 110 NCTOPUH PA3BUTHS aCTPOHOMUH, €€ CBA3AX C (PU3UKOM U MaTEeMaTHKOM;

— HUCIIOJIB30BATH ITOJTyYCHHBIC paHee 3HAHUS [UI OOBSCHEHHUS YCTPOHCTBA M IPUHIMIIA Pa0OTHI TEIEeCKOIa.

IIpakTUyeckue 0OCHOBBI aCTPOHOMMH (5 U)

3Be3BI U CO3BE3US. 3BE3AHBIC KapThl, ITTOOYCH U aTiackl. Buanmoe IBrkeHHE 3B€31] Ha Pa3IMIHBIX reorpaduIecKix

mmpoTax. Kymemunarms csetwn. Bunumoe rognunoe apmxenue Comana. DxmnTuka. [Ismkenne u ¢a3sl JIyaer. 3atmenuns Coxnna u JIyasr. Bpems u xanengaps.

IIpeameTHBbIE pe3yJbTATHI U3YUCHUS TAHHOW TEMBI TIO3BOJITIOT:

— BOCIIPOHM3BOINTE OIPEICICHISI TSPMHUHOB U IMOHATHH (CO3BE3ME, BEICOTA M Ky IbMHUHAINA 3Be31 U CONHITA, SKINITHKA, MECTHOE, TIOSICHOE, JIETHEE H 3UMHEE BpeMsl);

— OOBACHATH HEOOXOAUMOCTh BBEJICHHUS BUCOKOCHBIX JIET M HOBOTO KaJICHIAPHOTO CTELIS;

— 00OBACHATH HaOII0JaeMbIe HEBOOPY>KCHHBIM TJ1a30M IBIDKEHUS 3Be3 1 CONHIA Ha Pa3IMYHBIX TeorpaguIecKuX MHUPOTaxX, IBIDKCHUE U (a3bl JIYHBI, IPHUHHEI 3aTMEHHHA
JIyaer u ConHna;

— TPUMEHSTH 3BE3IHYIO KapTy IS MOUCKA Ha HeOe ONMPEeICHHBIX CO3BE3IHI U 3BE3I.

Ctpoenne ConHeuHoii cuctemsl (7 1)

PasButHe npeacraBieHnii 0 crpoeHnu Mupa. ['eonenTpudeckas cucrema mupa. CTaHOBICHHE TEIHOLICHTPHYCCKOM

cucteMbl Mupa. KoHpUrypanuu riaHeT ¥ yeaoBus UX BUAUMOCTH. CHHOJMYECKUAN U CHIICPUICCKI (3BE3AHBIN) Iepruoabl oOpalieHus mianeT. 3akoHbl Kerepa.
OnpeneneHue paccTOsIHAN U pa3MepoB Tell B ComHeuHoU cucteMe. [ opr3oHTanbHbIH napaiake. JBuxkenne HeOeCHBIX Tell Mol ASHCTBUEM CHII TSAroteHus. OnpeeneHne Macchl
HEeOECHBIX TeJI. ,Z[BI/DKCHI/IG HNCKYCCTBCHHBIX CITYTHUKOB 3eMIt 1 KOCMHYECKUX armnaparoB B ConHeuHO# cucTeME.
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IIpeaMeTHBIE pe3yJbTATbI OCBOCHUS JAHHOU TEMbI IIO3BOJISIOT:

— BOCIIPOM3BOJUTh HCTOPUYECKUE CBEIEHHS O CTAHOBICHUU U Pa3BUTUU I€IMOLEHTPUYECKON CUCTEMBI MUPA;

— BOCIIPOM3BOAUTE OMpeJIeNIeH!s] TEPMUHOB U MOHATHI (KOH(HUTYpalus IUTaHeT, CHHOJWYECKHH 1 CHIEPUUYECKHH NTepHO/bl 00palieH s TUIaHEeT, TOPU30HTaIbHbIN
napaiakc, yriaoBble pa3Mepbl 00bEeKTa, aCTPOHOMHUUECKAs €IUHUIIA);

— BBIYMCIISTH PACCTOSIHUE JO IJIAHET [0 FOPU30HTAILHOMY IapallIakCy, a UX pa3Mephl IO YIIIOBBIM Pa3MepaM U PACCTOSHUIO;

— (opmynupoBath 3akoHbl Kemepa, onpenensTs Macchl INIAHET HA OCHOBE TPEThEro (YTOUHEHHOr0) 3akoHa Kemnnepa;

— OIUCHIBATh OCOOCHHOCTH JBI>KEHUS Tel COHEUHO CUCTEeMBI O ACHCTBUEM CHIJI TATOTEHUS 110 OpOUTAM C Pa3IUYHBIM SKCIIEHTPUCUTETOM;

— OOBACHATH NPUYMHBI BOSHUKHOBEHUS IIPIJIMBOB Ha 3eMJIe U BO3MYIIECHHH B 1BMKEeHUU Tesl CONHEUHOH CUCTEMBL;

— XapaKTepU30BaTh OCOOCHHOCTH ABHXKEHUS U MAHEBPOB KOCMMUYECKUX aMapaToB A ucciaenosanus tena CoaHedHon

CUCTEMBI.

IIpupona tea CosiHeuHOI cucTeMBI (8 )

CosHeuHas cucTeMa Kak KOMILIEKC Tell, IMEIOIX olliee mpoucxoxaeHue. 3emis u JlyHa — nBoiiHas ruaneTa. Hc-

cinenoBanus JIyHsl kocMUuecKUMHU annapaTtaMu. [lunotupyemslie nosiersl Ha Jlyny. IInanersl 3emuoii rpynmnsl. [Tpupona

Mepxkypus, Benepsl u Mapca. [1naneTbI-TUranThl, UX CIyTHUKH U Konblia. Masblie Tena ColnHEYHOH CUCTEMBI: aCTEpOUbl, [IJIaHEThI-KapJIUKU, KOMEThI, METEOPOUIbL.
Merteopsl, 60NN U METCOPHTHL.

IIpeaMeTHbIe pe3yabTaThbl U3yUCHUE TEMbI 103BOJISIOT:

— ¢opMynupoBaTh 1 000CHOBBIBATH OCHOBHBIE TIOJIOKEHHSI COBPEMEHHON THITOTE3bI 0 (hopMupoBaHuu Beex Tesl CONHEYHOH CHCTEMBI U3 €AMHOTO Ta30IbUICBOTO 00JIaKa;

— ONIpeneNATh U pa3nuyath MoHATHA (CoMHeYHas CHCTEeMa, IIJIAHETa, €€ CITyTHHUKH, IUTAHETHI 3eMHOH IPYIIEL, IaHETHI-THIAHTHI, KOJIbLA IUIaHEeT, Malble TeNa, aCTePOUIB,
TUIAaHETHI-KApIHKH, KOMETBI, METEOPOHIBI, METEOPBI, OOINIBI, METEOPHTHI);

— ONHCHIBATH NPHUPOAY JIyHBI H OOBSCHATE IPUIHMHBI €€ OTINIHS OT 3eMIIH;

— TEePEeUnCIITh CYIIECTBEHHbIE Pa3INyuMs IPUPOABI ABYX TPYIIII IUIAaHET U OOBACHATH MPHUYNHBI IX BOSHUKHOBEHUS,

— TIPOBOJMTH cpaBHeHHEe MepKypusi, Berepsr m Mapca ¢ 3emuteit o penbedy NOBEpXHOCTH U COCTaBY aTMOC(eEp, YKa3bIBaTh CIIEIbI IBOJIOHMOHHBIX M3MEHEHHH IPHPO/IBI
9THX IJIaHET;

— OOBSACHATH MEXaHHU3M MTapHUKOBOTO d(deKTa 1 ero 3HaUeHHe 41T GOPMUPOBAHUS U COXPAHEHNS YHUKAIBHONW IIPHPOIBI 3EMIIH;

— ONMCHIBATh XapaKTepHbIE 0COOEHHOCTH IPUPOIBI INIAHET-TUTAHTOB, X CITyTHHKOB U KOJIEIT;

— XapaKTepu30BaTh MPHPOAY MaibIxX Tesl COMHEYHOH CHCTEMBI X OOBSICHATH IPUIMHBI MX 3HAYNTEIBHBIX Pa3IHInii;

— ONMCHIBATH SBJICHUS MeTeopa U 00maa, 00bACHATH MPOLECCH, KOTOPBIE MPOUCXOAAT IIPH JIBMKEHHUH TeJ, BIETAIONINX B aTMOC(epy IUIaHeThl ¢ KOCMHUYECKOH
CKOPOCTBIO;

— OIUCBHIBATh MOCNIEACTBHS NaleHNs Ha 3€MIII0 KPYIHBIX METEOPUTOB;

— OOBACHATH CYIIHOCTh ACTEPOUAHO-KOMETHOH OMAaCHOCTU,BO3MOXKHOCTH U CIIOCOOBI €€ MPEeIOTBPALLICHUS.

Counue u 3Be31bI (6 9)

Wznyuenue u Temneparypa Conxua. Coctas u crpoenue Connna. Mcrounuk ero sHepruu. AtMocdepa Connua. ConHeuHast akTHBHOCTD U €€ BIMSIHUE Ha 3eMIII0. 3Be3/Ibl
— JajieKue CoiHI@a. ['oquuHbIi napaniakc U pacCTOSHUS 10 3Be31. CBETUMOCTB, CIEKTP, I[BET U TEMIIepaTypa pa3InyHbIX KJIACCOB 3Be3A. JluarpaMma «CHeKTp—CBETUMOCTD).
Maccel 1 pa3mepsl 3Be31. Mojenu 3Be34. [lepeMeHHbIe U HecTaloHapHbIe 3Be3/bl. Ledenasl — masiku BeeneHHOM. DBomous 383/ Pa3IMYHON MacChL.

IIpeaMeTHBIC pe3ybTAThl OCBOCHUS TEMBI I103BOJIAIOT:

— OTIpEJIeNIATh U Pa3NuvaTh MOHATHS (3BE3/a, MOJICINIb 3BE3/Ibl, CBETUMOCTb, IIAPCEK, CBETOBOM I'Ox);

— XapaKkTepu3oBaTh (pu3nUecKoe cocTosHuEe BemecTBa CoHIa U 3Be3]T ¥ HICTOUYHUKU MX SHEPIUH;

— ONHUCHIBATh BHyTpeHHEE cTpoeHue CoNHIA M CIIOCOO0B! Nepejaun SHEPTUH U3 IIEHTPa K TOBEPXHOCTH;

— OOBACHATH MEXaHN3M BOSHUKHOBEHUS Ha COJIHIIE TPaHy IS U IISTEH;

— ONUCHIBATh HAOMIOaeMBbIE IPOSIBIICHHSI COJTHEYHON aKTUBHOCTH U MX BIIHMSIHUE Ha 3eMIIIO;

— BBIYUCIIATH PACCTOSIHUE A0 3BE€3[ [10 TOJIMYHOMY [apajlyIakCy;

— Ha3BIBaTh OCHOBHBIC OTIIMYUTEIIHHBIE 0OCOOCHHOCTH 3BE3]I PA3JIMYHBIX ITOCIEIOBATEIFHOCTEH HA THArPaMMe «CIEKTp - CBETUMOCTEY;

— CpaBHMBATh MOJIEJIM PA3JIMUHBIX TUIIOB 3Be3] ¢ MoJebl0 CosHLa;



— OOBACHATH NPUYMHBI U3MEHEHUS CBETUMOCTH NIEPEMEHHBIX 3BE31;

— ONUCHIBATh MeXaHU3M Bcnblliek HoBbIX 1 CBEPXHOBBIX;

— OLIEHUBATh BpEMsl CYLIECTBOBAHUSI 3B€3]] B 3aBUCHMOCTH OT UX MacChl;

— OIUCBHIBATH ATAMBI (POPMUPOBAHUS U 3BOJIIOLUY 3BE3IbI;

— XapaKTepU30BaTh (pU3NIECKUE OCOOEHHOCTU OOBEKTOB, BOSHUKAIOIIUX HA KOHEYHOM CTa U1 3BOJIIOIUU 3B€3/: OEIBIX KapIUKOB, HEUTPOHHBIX 3B€3]] U UEPHBIX JBIP.

Ctpoenue u 3Boonusa Beenennoii (5 1)

Hama I'anaktuxa. Ee pasmeps! u cTpykTypa. J|Ba Tuna Hacenenus [amaktuku. Mexs3Be3aHast cpefa: ra3 u nelib. CrupansHble pykasa. Sapo [Namaktuku. Obmactu
3Be31000pa3oBanus. Bpamenue ["anaktuxu. [Ipobiema «ckpbiToit» Maccsl. PazHooOpasue Mupa rajgakTik. KBazapsl. CKONIIEHUS H CBEPXCKOIICHHUS raakTUK. OCHOBBI
coBpeMeHHOH KocMouoruu.«KpacHoe cMenienue» u 3akoH Xao6na. Hecranmonapuas Beenennast A. A. @puamana. bonbioit B3psIB. PenmkToBoe m3nydeHue. Y ckopeHne
pacumpenus Beenennoil. «TemHast sHEpTrUs» U aHTUTATOTEHUE.

IIpeaMeTHBIE pe3yJbTAThI U3yUCHUS TEMBI TI03BOJISIOT:

— OOBACHATH CMBICT MOHATHH (KocMoutoTHsi, Beenennas, Mojiens BeenenHol, bombInoi B3phIB, pEIMKTOBOE H3ITyUYCHHUE);

— XapaKTepHu30BaTh OCHOBHBIC MapaMeTphl ['aJakTuky (pa3Mepsl, COCTaB, CTPYKTYpa M KHHEMATHKA);

— OTIPEIICIIATh PACCTOSHUE 10 3BE3JHBIX CKOIUICHHI M T'aJIaKTHK 110 Ie(er1aM Ha OCHOBE 3aBUCHMOCTH «I1CPHOJ — CBETHMOCTEY;

— pacHo3HaBaTh TUITHI TATAKTUK (CHHPATIbHEIC, HJUMITHYCCKUE, HETIPaBUIBHEIC);

— cpaBHMBATh BbIBOAbI A. OiiHITeliHA U A. A. dpunMaHa OTHOCUTENBHO Moienu BeenenHol;

— 00OCHOBEIBATH CITPABEIIMBOCTE MoAen DpruaMaHa pe3ynbTaTaMi HaOII0ICHHN «KPACHOTO CMEIICHUS) B CIICKTPax TralakTHK;

— (opmynmpoBaTh 3aK0H Xa00ma;

— OTIPENEISATh PACCTOSHUE JI0 TATAKTUK Ha OCHOBE 3aKoHa Xa001a; 1mo cBeTnMocTH CBEpXHOBBIX;

— OIICHHMBATh BO3pacT BceneHHOI Ha OCHOBE MOCTOSTHHON Xa00ia;

— WHTEPIPETHPOBATH OOHAPYKEHNE PEIMKTOBOTO M3IyUYCHHS KaK CBUICTEIBCTBO B ITONB3Y TUOTE3H! I opsueit BeeneHnoii;

— KJIacCH(UIIUPOBATH OCHOBHBIEC TIEPHOIBI SBOIIOIMI BceaeHHOI ¢ MOMEHTa Havaa ee pacumpeHus — bomboro B3peiBa;

— WHTEPIPETHPOBATH COBPEMEHHBIE TAaHHBIE 00 YCKOPEHNUH pacIIupeHns BeeneHHol kKak pe3yibTaTa NeHCTBHS aHTUTSTOTCHHS «TEMHOU SHEPTHN) — BHA MAaTEPHH,
MIPUPOJIa KOTOPOH ellle HEU3BECTHA.

7Kusznb u pazym Bo Beesennoii (2 u)

IIpo6nema cyuiecTBOBaHMS XKU3HU BHE 3eMJIM. Y CIIOBHs, HEOOXOAUMBIE JJIs1 pa3BUTHUSA KU3HU. Tloncku xu3Hu Ha miiaHetax CosHeyHoil cucteMbl. ClIOKHBIE OpraHMueCcKue
coeuHeHHs B kocMoce. COBpeMEHHbIE BO3MOXKHOCTH KOCMOHABTHKH M PAMOACTPOHOMUHU JUIS CBSI3H € IPYTUMH HUBUIN3AUUSAMU. [I1aHeTHBIE CHCTEMBL Y IPYTUX 3BE3]1.
YenoBeuecTBO 3asBISIET O CBOEM CYLIECTBOBAHUU.

IIpeameTHbIe pe3yJibTATHI 103BOISIOT:

CUCTEMaTU3UPOBAThH 3HAHUS O METOJAX UCCIENOBAHUS U CO BPEMEHHOM COCTOSIHUU ITPOOIEMBI CYIIECTBOBAHUS KU3HU BO BeceneHHoOI.

Crnoco0bI NPOBEPKHU NOCTHKEHHUS Pe3yJIbTATOB 00y4eHHUs

HpI/I HN3YUYCHUH KypcCa OCYIIECTBIIACTCA KOMILJICKCHBII KOHTPOJIb 3HAHUN U yMCHI/Iﬁ ydamuxcs, BKJ'I}OLIaIOIIII/II\/'I TCKyHII/Iﬁ KOHTPOJIb B ITPOLECCC U3YUYCHU MaTEpHraia,
pY6C)KHLIﬁ KOHTPOJIb B KOHIEC U3YUYCHUSA 3aBEPUICHHOI'O Kpyra BOIIPOCOB U HTOTOBBIM KOHTPOJIb B KOHIC U3YUYCHUA KypcCa. Hpez[nonaraeTc;I COUCTAHUEC pPa3JINYHBIX (bOpM
MMPOBEPKU 3HAHUH U yMeHHﬁZ YCTHas1 NpOBEPKa, TCCTUPOBAHUEC, TIMCbMEHHAsA IIPOBEPKA. KpOMe TOr'0, YYUTBIBACTCA YHaCTUC yUAIIIUXCA B JUCKYCCHUAX ITPU 06cy)KI[eHI/II/I
BBIITOJIHCHHBIX SaﬂaHHﬁ, OLCHUBAKTCA pe(bepaTLI yYHamuxcs U pe3yJIbTaThbl HpOGKTHOfI JACATCIIbHOCTH.

I[OCTI/I)KGHI/IC NpEeaAMETHBIX PE3YyJIbTATOB 06yquH$1 KOHTPOJUPYETCA B OCHOBHOM B IIPOLIECCE YCTHOﬁ MPOBCPKU 3HaHHI>‘I, IIpH BBIITOJIHCHUU NMCbMCHHBIX MTPOBEPOYHBIX U
KOHTPOJIbHBIX pa60T, TECTOB, IPHU IMPOBCACHUN Ha6J'II-0I[eHHI71. Hrorosas MMPOBEPKaA JOCTUIKCHUA MPEAMETHBIX PE3YJIbTATOB MOKET OBITh Oprann3oBaHa B BUJIC KOMIIJICKCHOM
KOHTPOJILHOU PadoThI WK 3aueTa. Ha 3ToM dTare mpoBepky yualiyecs 3aliuiiaiT pedepaTsl Mo H3yUeHHOH Teme.

I[OCTI/I)KGHI/IC METANPEAMETHBIX PE3YJIbTATOB KOHTPOJIHPYETCA B MPOLECCE BLINIOJHCHUA YHaIlIUMUCH Ha6JII-OI[eHHI71. HpI/I 9TOM OTCJIC)KMBACTCA: YMCHUC ydallIUXCA
IIOCTaBUTh LICJIb Ha6J’IIOI[eHI/IH, HO,Z[O6paTI> HpI/I60pI)I, COCTAaBUTH IIJIaH BBIIIOJITHCHU S Ha6J'II-O,Z[eHI/I${, MMpeACTaBUThL PE3YJIbTAaThI pa6OTI>I, C€IaTh BbIBO/IbI, YMCHUEC MMOJIB30BATHCA
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HU3MEPUTEIBHBIMU IPHOOPaMH, OLIEHUBATH IIOTPEITHOCTh H3MEPEHUSI, 3aIICHIBATH PE3yIbTAT H3MEPEHHS C YIETOM MOTPEIIHOCTH, BUAETH BOBMOKHOCTH YMEHBIIICHUS
norpewHocTei n3Mepenus. Kpome Toro, MeranpeaMeTHbIE pe3yJIbTaTbl KOHTPOIUPYIOTCSA PU IOATOTOBKE yYaIIUMUCS COOOIIEHUH, pedepaToB, MPOSKTOB U UX MPE3CHTALINH.
OrnenuBaeTcs yMmeHue paboTtath ¢ nHpopMaIreH, MpeacTaBIeHHON B pa3Hol hopme, ymenue B oonactu KT, ymMeHHe yCTaHOBUTH MEXIIPEIMETHBIC CBSA3U aCTPOHOMUU C
IpyruMu npeameramu ((pusuka, OMONOTHS, XUMUS, UCTOPUS U JP.).

JIn4HOCTHBIE Pe3yIbTaThl 00yUEHHS YUAIIUXCS He TIOIeKaT KOJIMYeCTBEHHON OLlEHKE, OJJHAKO AAaeTCs KaueCTBEHHAs OLEHKa JeSITeIbHOCTH U MOBEJCHUS yUalluXcs,
KOTOpast MOXKET ObITh 3a(UKCHUpPOBaHa B MOPT(OINO yUalerocs.

BosmoxkHa pa3Has METOJMKA BHICTABICHHS YHalMMCA UTOTOBBIX OLIEHOK IPH KOHTPOJIE YCBOSHHS MaTepHralla ONpeesIeHHONH TeMbL. DTO MOXKET ObITh TPaJUIIOHHAS
CHUCTEeMa OLIEHUBAHUS, MOXKET OBITh MCIOJIb30BaHA PEUTHHIOBas CUCTEMA, IPH KOTOPOM OTJEIIbHO BBICTABIISIOTCS OaJJIbl 32 OTBETHI HA YPOKE, 32 BBHIIIOJIHEHHUE 3aJJaHUH U
MIPENICTaBJICHUE UX, 32 TUCBMEHHBIE KOHTPOJIbHBIE pa0OTHI, 32 pedepaThl U MPOEKTHI, 3aT€M 3TH 0aJUIbl CyMMHUPYIOTCS M IEPEBOASTCS B MATHOAIUIHHYIO KAy OIIeHOK. [Ipu 3ToM
KaXXIOMY BUJY JESITEIHHOCTH JOJDKHO OBITh MPUIIMCAHO ONpeAeTICHHOE YUCIIO OaoB.

@®opMbl OPraHu3anuu Y4eOHOH 1eATeJTbHOCTH

VYuutens BeIOMpaeT HEOOXOMUMYIO 00pa30BaTENBHYIO TPAEKTOPHUIO, CIIOCOOHYIO 00ECTICUNTh BU3YaIN3aINI0 TPOXOXKICHIUS TPACKTOPUU 00yIEeHHS C KOHTPOIbHBIMA
TOYKaMH 33aHUH Pa3IMYHBIX BUAOB: HH()OPMAIMOHHBIX, TPAKTHUECKUX, KOHTPOIBHBIX. DOPMBI OpraHn3anuy y4eOHON AESATEIFHOCTH ONMPEAEIIIOTCS BUAaMH YIeOHOH paboTHl,
crenuduKoi yaeOHOH TPyNITEl, H3ydaeMbIM MaTepHaIoM, YHeOHBIMHU LENIMH. BO3MOXKHBI clleyfoIie opranu3anioHHbe GopMbl 00yIeHHS:

® KIIaCCHO-ypOuHas (M3ydeHHe HOBOTO, MPAaKTHKYM, KOHTPOJIb, JOTIOJIHUTENbHAs paboTa, ypOKH-3a4eThl, YPOKH — 3al[UTHl TBOPUECKUX 3a/1aHuni). B naHHOM cirydae
WCIIONIB3YIOTCS BCE THITBI OOBEKTOB. [Ipn BBINOIHEHUN TPOEKTHBIX 33JaHUH HCCIIeJOBaHUE, OCYIIECTBICHNE MEKIIPEIMETHBIX CBsI3€H, TOMCK MH(OPMALUH OCYIIECTBIISIOTCS
y4anmMucs 0o pPYKOBOJICTBOM YUHTEIIS;

® VHJIMBUAYyaJbHAs U WHIUBUIYaIN3UPOBaHHAs. [103BONISIOT peryaMpoBaTh TEMIT IPOABMKEHUS B 00YYSHNH KaXKJI0TO IIKOJIBHUKA COO0pa3HO ero crocooHocTsM. [Ipn
paboTe B KOMITBIOTEPHOM KJIacce 110 3apaHee 10J00paHHbIM HH(OPMAIMOHHBIM, TPAKTHYECKHM M KOHTPOJIEHBIM 3a/IaHUSIM, COOPAHHBIM U3 COOTBETCTBYIOLIUX O0OBEKTOB,
(bopMupyeTCcss HHANBHyalbHAs TPACKTOPHS YYallerocs;

e rpymmoBas paboTa. BozMoskHa paboTa rpyIm yyamuxcs o HHANBUAYaIbHEIM 3aaaHusIM. [IpeaBaputensHo yautens GopmupyeT 010KH 005EKTOB Wi 00IMiA OJI0K, Ha
OCHOBaHMH JEMOHCTPAIMU KOTOPOTO MPOUCXOAUT 00CYKAeHHE B IpyImax o0ieit mpobieMsl, 1100 MPpU HATMYMK KOMIIBIOTEPHOTO Kiacca, 00CyKAeHHe MUHU-3a/1a4, KOTOPbIE
SIBIISIFOTCSI COCTABHOM YacThIO 00IIeH yueOHOM 3a1aum;

e BHeEKiaccHas paboTa, ucclieoBaTeNbCKas paboTa, KpyKKoBas paboTa;

® caMocTOsTeNbHas paboTa yJarmmxcs Mo U3y4eHHIO HOBOTO MaTepHaa, 0Tpab0TKe yueOHBIX HaBBIKOB M HABBIKOB MTPAKTHIECKOTO IPUMEHEHHS IPHOOPETEHHbIX 3HAHU,
BBITIOJTHEHNE MHIMBUTYaJIbHBIX 3a/JaHUH TBOPUYECKOTO XapaKTepa.

HNndopmannonHo-o0pa3oBaTeabHas cpeAa JUHAA
Hnst peanmzanyn Paboueit mporpaMMbl UCTIONB3YeTCsl YICOHO-METOMUECKHI KOMITJICKT, BKITFOYAFOIIHIA:
1. Bopou1oB-Benbsamuuos b. A., CTpayT E. K. «AcTpoHomus. 11 kjacc». Y4eGHUK € 3/IEKTPOHHBIM MPUJI0KEHUEM. — M.: [lpoda, 2017.
2. MeToauyeckoe noco6ue K yue6HUKY «AcTpoHoMus. 11 kiacc» aBTopoB b. A. BopoH1ioBa-BenbsiMuHOBa, E. K. CTpayTa. — M. : [lpoda, 2017.
3. Pa6ouas nporpamMma k YMK B. A. BopoHijoBa-BesnbsamunoBa, E. K. CTpayTa : yue6Ho-MeTogu4eckoe noco6ue / E. K. Crpayt. — M. : ipoda, 2017.



NOYPOYHO-TEMATUYECKOE NNAHUPOBAHUE NO PASAENAM NUHUU YHEBHUKOB

Jrj;-)n Tema ypoxoB Copaepxanne ypoka Bua nesiTeJIbHOCTH yUAIIUXCS
AcTpoHOMMSI, €e 3HAYECHHUE U CBA3b C IPYTMMH HayKaMu ( 2 yaca)
[Ipenmer AcTtpoHOMUS, ee CBA3b ¢ APYTUMU HaykaMu. Pa3BuTue [Tonck NpuMepoB, NOATBEPKJAIOIIUXK TPAKTUIECKYIO0
aCTPOHOMMUHU. aCTPOHOMUM ObLJIO BEI3BAHO NPAKTUYECKUMHU TOTPEOGHOCTAMHU HanpaBJIeHHOCTb aCTPOHOMUHU
171 4eJI0BeKa, HauMHas C IIy60KOoH ApeBHOCTU. ACTPOHOMMS,
MaTeMaTHKa U $pU3UKa pa3BUBaJIMCh B TECHOH CBA3H APYT C JPYrOM.
CtpykTypa 1 MaciuTadbl BcesieHHOM
HaOmronenns — HaseMmHBbIe 1 kocMUYecKre NpU60pbl U METO/ b MCCIeJOBaHU A [IpuMeHeHUe 3HAHUH, TOJIy4eHHBIX B Kypce GU3IHKH, AJS
2/2 OCHOBA aCTPOHOMHH aCTPOHOMHYECKHUX 00'beKTOB. TesleCKonbl U PafiMOTe1eCKOMBL ONMCaHUHU yCTPOMICTBA TeJlecKoNna. XapaKTepUCTHKA IPeUMYILeCcTB
BceBoJIHOBasA aCTPOHOMUSA HabJII0JleHUH, IPOBOJAUMBIX U3 KOCMOca
IIpakTU4YecKHe OCHOBLI acTPOHOMMH (5 yacoB)
3Be3bl U 3Be3/Hasd BeJIMYMHA KaK XapaKTepUCTHKA OCBEIeHHOCTH, [ToaroToBka npeseHTaL UK 06 UCTOPUM Ha3BaHU co3Be3A UM U
cossesusi. HebecHbie co3zilaBaeMoii 3Be3/101. CorJlacHoO LIKaJie 3Be3HbIX BeJUYHH 3Be3/.
KOOpJMHATBL. 3Be3/Hble | PASHOCTE Ha 5 BeJINYMH, pa3/nyre B MoTokax ceeTa B 100 pas. [IpuMeHeHuUe 3HAHUH, TOJIyYeHHBIX B Kypce reorpaduy, o
1/3 KapTHI JKBaTOpHa/bHasA CHCTEMa KOOPAHUHAT: PSMOe BOCXOXAEHHEe U COCTaBJIEHHUH KapT B Pas/JIMYHBIX Npoeknusax. Pabora co 3Be3HOM
) CKJIOHEeHHe. M crosib30BaHue 3Be3HON KapThI J/IS1 ONpesiesIeHusT KapTOoW NpY OpraHu3alvy U IPOBeJeHNH HabII0JeHU N
00'bEKTOB, KOTOPble MOXHO HaGJ/II0JaTh B 33/laHHbI MOMEHT
BpeMeHHU
Buaumoe BbicoTa mositoca Myupa HaJi FOpU30HTOM U ee 3aBUCHMOCTb OT XapakTepUCTHKA OTJUYUTESbHBIX 0CO6EHHOCTEH CyTOUHOTO
JIBHYKEHHE 3BE31 Ha reorpadpuyeckoit MIMPOTHI MecTa Hab.tofeHus. HebecHblit JIBIDKEHUS 3Be3/ Ha [10J110CaX, 3KBAaTOPe U B CpeJHUX LIMPOTaX 3eMJIu
2/4 | pa3saMYHBIX MEpHAHAH. .
Kynpmunanusa ceetus1. OnpefesneHye reorpaduyeckoi IKUPOThI
reorpauyecKux
110 U3MEepEeHHIO BbICOThI 3Be3/] B MOMEHT UX KyJbMHHALUU
IUPOTaxX.
Buaumoe JKJIMITHKA U 30MaKa/IbHble cO3Be3/us. Hak/IOH aKIUNTUKH K XapakTepUCTHKa 0CO6EHHOCTeH cyTouHOro ABMKeHUs CosHLa
TOINYHOE TBMKCHUEC He6ecHoMy 3kBaTopy. [losoxkeHue CoslHLIA HA IKIUNTHKE B JHU Ha [10J110CaX, 3KBATOpe U B CPeJHUX LIMPOTax 3eMJIU

3/5 ConHma. DKINITHKA. PaBHOJEHCTBUH U COHIIECTOSAHUI. I3MeHeH e B TeyeHuUe roja
NPOJOJ/KUTENbHOCTH JJHS M HOUH Ha Pas3/IMYHbIX reorpadpuye cKkux
IIUpOTax

JIBmxenue u dasbl JlyHa — 6Jimkaliiiee k 3eMJie He6eCHOe TeJlo, ee e/JUHCTBEHHbIN W3y4yeHune ocHOBHBIX $a3 JIyHbl. OnucaHue NopsAiKa UX CMEHBL.
Jlynsbl. 3aTMeHus eCTeCTBeHHBIH CIyTHUK. [lepuoj o6paieHus JIlyHbl BOKpYT AHasu3 nprUvuH, o KoTopsIM JlyHa Bcera o6paieHa K 3eMJie OAHOH
Contua 1 JIyHsL. 3eMJiu U Boxpyrucsoef/’l ocu — cnaepuqecxflﬁ (3Be3aHbBIN) CTOPOHOH.

4/6 Mecsl. CHHOJUYeCKUH MecsL] — NepHUOoJ MOJTHOU CMeHBI ¢das JlyHbl OnucaHue B3aMMHOT0 PacrooxeHus 3emuy, Jlynsl 1 CostHIa B
Yc10BUSA HACTYILIEHUS COJTHEUHBIX U JIYHHBIX 3aTMeHHUN. Ux MOMEeHTbI 3aTMeHul. O6'bsICHeHHe IPUYHH, 10 KOTOPbIM 3aTMeHUA
nepuoJU4HOCTD. [lo/IHbIe, YaCTHBIE U KO/blie06pa3Hble 3aTMeHUSA CosHuia v JIyHbI He IPOUCXOJAT KaXKA bl MecAL,

Cosnya. [TosiHble 1 YacTHBIe 3aTMeHuA JIyHbl [IpeABbIYHCIEeHHE
OyAyIIHX 3aTMEHUHU
/7 Bpewms u TouHoe BpeMs u onpejiesieHue reorpadudecKor JOTOTHL [ToAroToBKa M pe3eHTalLHs COO6IIeHU 06 UICTOPUHU
KaJIeH1aph. YacoBrble mosica. MeCTHOe U NOSICHOE, JIETHEE U 3UMHEE BpeMH. KaJleHJjapsi.
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Kanenpapb — cucteMa cueTa AJUTENbHBIX IPOMEXKYTKOB BPEMEHH.
UcTopus kaneHaapsi.
BurcokocHble robl. CTapblil M HOBBIA CTHJIb

AHanus H806XO,C[I/IMOCTI/I BBeJE€HHUA 4aCOBbIX I10ACOB,
BHCOKOCHBIX JIET 1 HOBOI'O KaJIEHAAPHOT O CTHUJIA

Ctpoenue ConHe4yHol cucteMbl (7 4acoB)

PazButue
MpeJICTaBICHUH O

leounenTpuyeckas cucteMa Mupa Apucrorens-IlTonemes.
CucTeMa 3NMULMKJIOB U UPDepPeHTOB 1151 06'bICHEHUS

[ToAroTOBKA ¥ Npe3eHTAalUsI COOOLIEHNS O 3HAY€HU U OTKPBITUH
Konepnuka u l'anunes gjis GopMUpoBaHUS HAYIYHOH KapTUHBI MUpa.

1/8 CTPOEHHMH MHUpa. neTJieobpasHoro JBmxkeHus maaHeT. Cosjanre KonepHukom O6bsACHEHUe MeT1e06pa3HOro ABMXKEHUA ILJIaHeT C
reJIMOLeHTPUUeCKOM cucTeMbl Mupa. Posib [anues B cTaHOBJIeHUU UCN0/Ib30BaHHEM 3MUIUKII0B U U depeHToB
HOBOW CHCTEMBbI MUpa
Kondurypammum BHyTpeHHMe U BHellHUe MJIaHeTbl. KoHQUTrypanuu niaHeT: OnucaHMe ycl10BUH BUAUMOCTH MJIaHET, HAXOAAIUXCA B
mwiageT. CuHoquueckuii | NPOTHBOCTOsIHME U coeAnHeHue. [lepuofndeckoe u3MeHeHe pas/JnYHBIX KOHOUTypanuax. PelleHre 3a/ja4q Ha BbIYUC/I€HHE
2/9 epHoa. yCJIOBUI BUAUMOCTH BHYTPEHHHUX U BHEIIHMX IJIaHeT. CBA3b 3Be3/HbIX IePUO/0B 06pallieHHs BHYTPEHHHUX U BHEIIHUX IJIaHeT
CUHOJMYECKOI'0 U CU/IePUYECKOTO0 (3BE3/JHOr0) MIEPHUO/0B
obpaleHus MJaHeT
3aKOHBI ABUKEHUS Tpu 3akoHa Kemnsiepa. snunc. UsMeHeHHe CKOPOCTH JIBUXKEHU I Anasus 3akoHoB Kenuiepa, ux 3HaYeHUs )i pa3BUTUA QUBUKH
mwianet ColHeYHoM IIaHeT M0 3JUIMITUYecKUM op6uTaM. OTKpbITHe KenslepoM 3aKoHOB | M acTpoHOMMHU. PellleHue 3aiay Ha BbIYHUC/IeHUE PACCTOSHUH IIaHeT
3/10 CHCTEMEL JIBIDKEHUS MJIaHeT — BaXKHbIH 1Iar Ha IyTH CTaHOBJIEHUS MeXaHUKU. | oT CoJIHLla Ha OCHOBe TpeTbero 3akoHa Kensepa
TpeTuii 3aK0H — OCHOBA AJi] BIYUCJIE€HHS OTHOCUTEbHbBIX
paccTtossHuH n1aHeT oT CosiHIA
Onpenenexue Pasmeps! 1 popma 3emun. TpuaHryaanus. [opU3oHTalIbHbIHA PelieHnve 3a/ja4 Ha BbIYUCJI€HHE PACCTOSAHUI U Pa3MepoB
411 PAcCCTOSHUI U pa3MepoB | Mapasiiakc. YrnoBble u IMHelHble pa3Mepbl TeJl COJIHeYHOH CUCTeMbl | 06'bEKTOB
ten B ConHeuHoH
CHUCTEMC.
IIpakTrueckas [lnan CostHEYHOH cucTeMbl B MacuuTabe 1 ¢cM k 30 MJIH KM C [TocTpoenue nyiana CoJIHEYHOU CUCTEMBI B IPUHSATOM MacuITabe
5/12 | pabota ¢ mianom yKasaHHeM I110JI0KeHUs MJIaHeT Ha Op6UTax COrJIaCHO JJaHHBIM C yKa3aHUU eM 10JI0KeHHUs IJIaHeT Ha op6uTax. OnpegeneHue
CONHEYHON CHCTEMEL «llIKkoIbHOT'O aCTPOHOMUYECKOT0 KaJleHJjapsA» Ha TeKYLIUH y4eOHbIH | BO3MOXKHOCTH UX Ha6JII0leHUA Ha 3alaHHYI0 ATy
roj,
OTkphITHE U [loxTBepXAeHHe CIpaBeAIMBOCTH 3aKOHA TATOTEHUS AJis Pemienue 3ajja4 Ha BbIYMCJIeHHe MacChl I1aHeT. O6'bsiCHeHHe
6/13 | nIpuMeHeHue 3aKkoHa JlyHel ¥ 1aHeT. Bo3mylle HUA B ABXKeHUU Tesl CoHeYHON MexaHHM3Ma BO3HUKHOBEHHS BO3MYIIeHUH U IPUIHUBOB
BCEMHPHOTO TSroTeus, | CHCTEMBL OTkpbiTHe MIaHeThl HenTyH. OnpefeseHre Macchbl
HebecHBbIX TeJl. Macca U IJIOTHOCTh 3eMJid. [IpU/IuBbI U OTJIUBBI
JlBmxeHue Bpems ctapTa KA 1 TpaekTOpuM 1oJ1eTa K IJIaHeTaM U ipyruM [ToaroToBKa U npe3eHTanus coobueHus o KA, ucceayromux
HCKYCCTBEHHBIX TeslaM CoTHEYHOH cucTeMBbl. BeIo/THEHHEe MaHEeBPOB, HEOGXOAUMBIX | pupoAy Tes CoOMHEeYHOH CUCTeMBI
7/14 | criyTHUKOB 1 JUIS1 TIOCaAKY Ha MOBEPXHOCTD IJIaHEThI MJIM BBIXO/A HA OPOUTY
KOCMHYECKUX BOXpyT Hee
anmaparos (KA).
IIpupona Tes coHeuHOM cucTeMbl (8 yacoB)
Conneunas 'unoTe3a o popmupoBaHuH Bcex Tes1 CoJIHeYHON CUCTEMBI B AHau3 0OCHOBHBIX 110JI0XKEHUIN COBpeMeHHbIX Npe/iCTaBJIeHUH 0
1| crcTeMa kKak KOMILJIekec | Mpoliecce LJIUTeNbHOHN 3BOJIIOIMH X0JI0JHOTO ra30NbIIeBOro o6/aKa. | NpoUcXoXAeHnH Tes CoJIHEYHOH CHCTEMbI
/15 TeJI, UMEIOIIMX OOIIIEE O6bsACHEHHME UX IPUPO/Ibl HA OCHOBE 3TOM TMIIOTE3HbI

ITPOUCXOXKICHUC.




3emis u Jlyna -
JIBOMHAs TIJIaHEeTa.

KpaTkue cBefieHHs 0 npupo/ie 3eMJiu. YCI0BUS Ha I0BEPXHOCTU
JlyHbl. /IBa TUNa IYyHHOU OBEPXHOCTU — MOPSI U MaTepuKU. ['ophl,
KpaTepbl U Apyrue ¢opMsl pesbeda. [Ipoueccsl GopMupoBaHus

Ha ocHoBe 3HaHu U3 Kypca reorpaduu cpaBHeHHEe TPUPOJbI
3emuu ¢ npupooi JIyHbl. O6bsICHEHUE IPUYUHBI OTCYTCTBUSA Y JIyHBI
atMocdepbl. OnucaHre 0CHOBHBIX GOpPM JIyHHOHN MOBEPXHOCTH U UX

2/16 noBepxHoCTH JIyHbI U ee pesbeda. Pe3aysbTaThl UcCIeJOBAHUH, [POUCXOXKLEeHUS.
NpOBeJleHHbIX aBTOMAaTUUYECKUMU allllapaTaMU U aCTPOHABTaMHU. [ToaroToBKa M npe3eHTaLUsA COOOIEeHUs 06 UCCIeJOBAHUSX
BHyTpeHHee cTpoeHue JIyHbl. XUMUYECKHUN COCTAB JIYHHBIX TIOPO. JlyHbl, IpOBeJeHHbIX CpeICTBAaMU KOCMOHABTHUKU
O6Hapy:keHue BoAbl Ha JIyHe. [lepcieKTUBbI 0CBOeHUs JIYHbI
JBe rpynms AHa 113 OCHOBHBIX XapaKTepUCTUK IJIaHeT. Pa3esieHue niaHeT AHanu3 TabJIMYHBIX JAHHBIX, IPU3HAKOB CXO/ICTBA U Pa3IUYUi
3/17 | mwraner. 110 pasMepaM, Macce ¥ cpefiHel NJIOTHOCTHU. [I1aHeThl 3eMHOU M3y4aeMbIX 00'b€KTOB, KJacCUPUKaL K 06 bEKTOB
TPYIbI U IJIaHEeThI-TUraHThlL VX pasnuyus
IIpupona niuanet CxoACTBO BHYTPEHHETO CTPOEHUSA M XUMUUECKOI'0 COCTaBa Ha ocHoBe 3HaHU ¢pH3MYECKUX 3aKOHOB 06'bsICHEHUE SIBJIeHUH
3eMHOH IPYIIIBI IJIaHeT 3eMHOM rpyninsbl. Pesibed noBepxHocTH. BysikaHusMm u U [IPOLLeCCOB, NPOUCXOAALIMX B aTMocdepax I1aHeT. OnrucaHue U
TeKTOHUKA. MeTeopUTHbIe KpaTepbl. 0CO6GEHHOCTH TeMIepaTypPHbIX CpaBHeHHe NIPUPO/bI JIaHEeT 3eMHOMU rpynnel. 06'bsiCHeHKe TPUYHUH
4/18 ycaoBuit Ha Mepkypuuy, Benepe u Mapce. OTiin4us cocraBa CYLECTBYIOIIUX pas3indyui. [logroToBKa U npe3eHTalus COOGLIEHUS O
aTtMmocdeps! 3eMsu oT aTMocdep Mapca u BeHepsl. Ce30HHbIE pesy/bTaTax UcCJeJOBaHUM IIJIAaHET 3eMHOU I'PYIIBI
HM3MeHeHHUs B aTMocdepe U Ha noBepxHOocTH Mapca. CocTosiHHe BOJbI
Ha Mapce B IpoLJIOM U B HacTodAllee BpeMsl. IBOJIIOLUA TPUPOJbI
nJia”eT. [loucku xxu3Hu Ha Mapce
Ypoxk-aucckycus O6c¢cyx/eHre pa3IMYHbIX aCIEKTOB NP06JIeM, CBA3AHHbIX C [ToAroToBKa U Npe3eHTal sl COOBLIEHHUS 110 3TON MpobeMe.
5/19 | «IlapHukoBblil >3pdekt: | CYUECTBOBAHHEM NapHUKOBOTO addekTa M ero poJiu B Y4acTue B JUCKyCCHUU
11071632 WK Bpea?» bopMupoBaHUU M COXpaHEHUH YHUKAJIBbHON NPUPO /bl 3eMJIH
IInaHeThI-rUranThl, XUMHUYECKUH COCTaB U BHYTPEHHEE CTPOEHHUE IJIaHET-TUTaHTOB. Ha ocHoBe 3HaHU ! 3aKOHOB GU3UKU ONIMCAHUE TPUPOJbI
YIX CIYTHHKH U KOJIbIA. W CTOYHUKY 3HEPTUHU B HeZpax nuiaHeT. O6JIaYHbIN TOKPOB U IJIAHET-TUraHTOB. [l0Ar0TOBKA M pe3eHTalUsl COOOIEHHS O HOBBIX
6/20 atMocdepHas HUPKYyJIsALUs. Pa3Hoo6pa3ue NprUpoAbl CIyTHUKOB. pes3y/ibTaTax UCCJIeJOBaHUH NIJITaHET-TUAHTOB, UX CNYTHUKOB U
Cxo/,cTBO NPUPO/bI CIYTHUKOB C IIJIAHETAMH 36 MHOW TPYIIbI U KoJieLl. AHaJIU3 Olpe/iesIeHHsI MOHATHSA «ILJIAHEeTa»
Jlynoii. Hannuue atMocdep y KpynHeHInx CnyTHUKOB. CTpoeHUe U
COCTaB KoJIel]
Maureie Tena AcTtepouzpl rinaBHoro nosica. Ux pasamMepsl 1 4MC/I€HHOCTB. OnucaHue BHEIIHEr0 BU/ia acTepouJoB U KoMeT. O6bsicHEHHe
COJHEYHOM CUCTEMBI Mauible Tesa nosica Koiinepa. [1iyToH U Apyrue KapJyMKOBble NpOLeCCOB, TPOUCXOAALIMX B KOMeTe, IPU U3MEHEHUHU ee PACCTOSAHUSA
71 nyiaHeTsl. KomeTsl. VX cTpoeHue U cocTtaB. Op6uThl KoMeT. O61ias ot CosiHIIA.
YHUCJIEHHOCTh KOMET. [ToaroToBKa M Mpe3eHTaLUsA COOOIeHU 0 criocobax
KomeTHOoe 06s1ak0 OopTa. AcTeporuJHO-KOMETHAsI OMaCHOCTb. 0OHapYKeHUs ONIACHBIX KOCMUYECKUX 00'beKTOB U MPeJ0TBpalleHuUs
B03-M0XHOCTH U CIIOCOOKBI € MpeJoTBpalleHuUSs HX CTOJIKHOBEHHU C 3eMJiel
Merteopsl, OpuHo4YHbIe MeTeopbl. CKOPOCTH BCTpeUHU ¢ 3eMJei. Ha ocHoBe 3HaHUsI 3aKOHOB QU3UKH ONMUCAHUE U 00'bSICHEHHE
OOJTHIbI, METEOPHTEI. He6osbuue Tesna (MeTeopou/ibl). MeTeopHble IOTOKH, UX CBA3b C sIBJIeHUH MeTeopa U 6os1uza. [loAroToBKa coo6I1eHUs O TaZleHUU
8/22 koMeTaMu. KpynHeble Tesa. fiBaeHre 60113, NaZleHHe MeTeopuTa. HauboJsiee U3BECTHBIX METEOPUTOB

Kiaccudpukanusi eTeopuToB:
»KeJie3Hble, KAMEHHbIE, )KeJIe30KaM eHHbIe

Coanile u 3Be31b1 (6 4acoB)

1723

Comnnrie: ero
COCTaB U BHYTPEHHEE
CTPOCHHE.

UcToyHuk aHepruu CosiHIIA U 3Be3]] — TepMosiZiepHble
peakuuu. [lepeHoc sHepruu BHyTpU CosiHua. CTpoeHUe ero
atMmocdepsl. 'panysanus. CosHeyHas KopoHa. OGHapyKeHHe IOTOKa
COJTHEYHBIX HEUTPUHO. 3HaYeHHE ITOTO OTKPBITHSA AJisi QU3UKU U
acTpopuU3UKHU

Ha ocHoBe 3HaHUM pU3UIECKUX 3aKOHOB OMMMCaHHE U
06'bsICHEHHE SIBJIEHUH U IPOLIeCCOB, HaboaeMbix Ha CoJTHIIE.
OnucaHye MPOLECCOB, MPOUCXOISANIUX IPU TEPMOsIAEPHBIX PEAKIIUAK
IPOTOH-MPOTOHHOTO I[UKJIa
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Conneunasa
aKTUBHOCTD U €€

HpOHBJ’IEHI/IH COJIHEYHOM aKTUBHOCTU: COJIHEUHbIE MATHA,
HpOTyGepaHHbI, BCIIBIIIKH, KOPOHAJIbHbIE BbIGpOCbI Macchl. [ToToku
COJIHEYHOH 1J1a3Mbl. UX BJMSTHHE HA COCTOSIHHUE Mal"HI/ITOC(bepr

Ha ocHOBe 3HaHU 0 MJ1a3Me, IOJIYYEHHBIX B Kypce QU3UKH,
onucaHue 00pa30BaHUs NATEH, IPOTYy6epaHLEB U JPYTUX
IPOSIBJIEHUH COJTHEYHON aKTUBHOCTHU. XapaKTepHUCTHKA IPOLECCOB

2/24 | BIUsSHUE HA 3EMITIO. N
3emMs1. MarHUTHBIE 6YpH, MOJIIPHbIE CUAHUA U JpyTHe COJIHEYHOHM aKTUBHOCTH U MeXaHU3Ma UX BJIUAHHSA Ha 3eMJII0
reopusnyeckue siBJeHUs, BAUALLIMe Ha PaJIHOCBA3b, COOU B JIMHUAX
3JieKTponepeayu. [lepro/y U3MeHeHHUsI COJIHEUHOW aKTUBHOCTHU
dusnueckasn 3Be3ia — NPUPOAHBIN TepMosiepHbli peakTop. CBETUMOCTD OnpenesieHue NOHATHUSA «3Be3/ja». YKazaHuUe M0J10)KeHUs 3Be3/,
HpUpoa 3Be31. 3Be3/bl. MHOroo6pasue Mupa 3Be3j. x cnekTpanbHas Ha JjuarpaMme «CIeKTp — CBETUMOCTb» COTJIAaCHO HX
3/25 KJ1accupuKalys. 3Be3/ibl-TUTaHThbl U 3Be3/bl-KapJuKU. /luarpamMma XapaKTepUCTHUKaM. AHA/IM3 OCHOBHBIX IPYII AUAarpaMMbl
«CHEKTP — CBETUMOCTb». /[BOMHbIe U KpaTHbIe 3Be3/ibl. 3Be3/Hble
ckonseHus. Mx coctaB U Bo3pacT
IlepemenHbIe u Llebenbl — npupojHble aBTOKOJIe6aTebHble CUCTEMBL Ha ocHoBe 3HaHuM# o GpU3MKe onucaHKe Ny/bcanuu nedens Kak
HECTAalMOHAPHBIE 3aBHUCUMOCTD «IIePUOJ, — CBETUMOCTb». 3aTMEHHO-/|BOIHbIe 3Be3/bl. | aBTO-KoJebaTebHOro npouecca. [loAroToBka coob6ueHus o cnocobax
4/26 3BE3IL. Benbiuky HoBbIX — siBJIeHME B TeCHBIX CUCTeMax JIBOMHBIX 3Be3/. 0GHapyXeHUs «3K30IIJIaHET» U N0JIy9YeHHBIX Pe3yIbTaTax
OTKpBITHE «IK30IJIaHET» — ILJIAHET U NJITaHETHBIX CUCTEM BOKDYT
JPYTUX 3BE3]
OBOJIION 3BE3I. 3aBHUCUMOCTb CKOPOCTH U NPOAOKUTENbHOCTH IBOTIOLUU Ha ocHoBe 3HaHHU 0 dpU3MKe OIleHKA BpeMeHHU CBeYeHHUs
5/27 3Be3/, 0T UX Macchbl. Benbliika CBepxHOBOM — B3pbIB 3Be3/bl B KOHIle | 3Be3/bl 10 U3BECTHOM Macce 3alacoB BOA0OPO/ia; AJIS ONUCAHUA
ee 3BoJiroLlMU. KOHeYHble cTafiuM )KU3HHU 3Be3/(: 6eJible KapJIUKY, IpUPOAbI 06BEKTOB HAa KOHEYHOU CTaiUH 3BOJIIOLUH 3Be3/
HeHWTpOHHbIEe 3Be3/bl (MyJ1bCcaphbl), YepHbIE AbIPbI
IIpoBepounas [IpoBepouHas pa6oTa no TeMaM: «CTpoeHre Co/THEYHOH [ToaroToBka k MpoBepOYHOH paboTe.
pa6ora «ConHIie u cucTeMbl», «[Ipuposa Tes1 CoHeYHON cUcTeMbI», «COJIHIE U 3Be3/bI» [ToBTOpEHHE:
6/28 | ConHeuHas cuctemMay. ~—OCHOBHBIX BOTIPOCOB TEM;

—Cnoco60B pelleHUs 3a/aY;
—IpHUeMOB ITPaKTHYeCKOH paboThl ¢ 1aHOM COTHEUHOH
CUCTEMBI

CTpoeHue U 3BOJIIOLNS BCeJIeHHOH (5 yacoB)

Hamra IN'amakTuka.

PasMeps! 1 cTpoeHue 'aslakTUKU. PacnosioxkeHue U ABMKeHH e
Connua. [yiockas u chepuyeckas noacucteMsl ['anakTUKK. f1po u

OnucaHue CTPOEHUs U CTPYKTY bl [asakTuky. U3ydeHue
00'bEKTOB IJIOCKOU U chepudeckoit mogcucreMm. [loaroroska

1729 cnupaJ/ibHble pykaBa ['asakTuku. BpaueHve 'aakTUky 1 npobJsieMa | COOOILEHMS O pa3BUTHUU UCC/ej0BaHUN ["aakTUKKU
«CKpBITOH MaccChl»
Hamnra I"'amakTuka. Papguonsnyyenre Mexx3Be3HOro BelecTsa. Ero cocras. Ha ocHOBe 3HaHU 10 PpH3HKe 06 bSICHEHNE PA3TUYHBIX
2/30 O6s1acTu 3Be3/1006pa3oBanusi. OGHApyKeHHUE CJI0KHBIX MeXaHHU3MOB painor3JydeHus. OnucaHue npomecca GopMHUpoBaHUSA
OpraHUYecKuX MoJIeKyJl. B3auMocCBsI3b 3Be3/] U MeXX3Be3/JHOU cpeJibl. | 3Be3[] U3 X0JIOJHbIX ra30IMblIeBbIX 00JIaKOB
[l1aHeTapHble TYMAaHHOCTH — OCTAaTKH BCIbllleK CBepXHOBBIX 3BE3/]
Hpyrue 3Be3aHbIC CnupaJjibHble, 3JUIMITUYECKHE U HellpaBUJIbHbIE MaJaKTUKU. Ux OnpejiesieHe TUNOB rajlakTUK. [loAroToBKa COOOILEHUS O
CHUCTEMBI — TATaKTHUKH. OTJIMYUTEJIbHble 0COOEHHOCTH, pa3Mephbl, Macca, KOJIM4eCTBO 3Be3/. HauboJsiee MHTEpPEeCHBIX UCCIe0BAaHUSAX ralaKTHK, KBa3apoB U IPYTUX
3/31 CBepxMacCHUBHbIE YepHbIe JbIPHI B f/ipax raJakTUK. KBasapsbl 1 JlaJIeKUX 06'b-eKTOB
pajuorajlakTUKU. BsaumogeicTByomye rajakTUKY. CKOIJIeHUs U
CBEPXCKOIJIEHUS raJJaKTUK
Kocmonorus O61was Teopus oTHocUTebHOCTU. CTanlMOHapHas BecesienHas A. [IprMeHeHue npuHLMNa Jloniepa A/ 06'bSICHEHUS KKPACHOTO
Hauama XX Beka. JiiHTelHa. BeiBog A. A. ®puiMaHa 0 HeCcTalMOHAPHOCTHU MelleHU».
4/32 BcesienHoil. «kKpacHoe cMelleHUe» B CIEKTPaX rajJakKTHUK U 3aKOH [ToaroToBKa COO6LIEHUSA O AesATeIbHOCTU Xa66.s1a 1 PpuaMaHa.

Xa66.1a. PaciunpeHvie BcesieHHOUM MPOUCXOJUT OJJHOPOJTHO U
M30TPONHO

AOKaBaTEJ'IbCTBO ClIpaBeJJIMBOCTHU 3aKOHA Xa66J1a AJid
Ha6J'I}0,£[aT8J'IH, PacnoJIOKEHHOI'o B JII0OOM raJlakTHKe
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5/33

OCHOBBI
COBpPEMEHHOMU
KOCMOJIOTHH.

['unortesa I'. A.[amoBa o ropsiueM HaudaJjie BcesieHHOH, ee
000CHOBaHKE U NOATBEPKAEHUE. PesinkTOBOE M3ny4yeHue. Teopus
Bosbuioro B3pbiBa. 06pa3oBaHUe XUMHUYECKUX 3JIEMEHTOB.
®opMupoBaHue TaJaKTUK U 3Be3/[]. Y CKOPEHHE paclIMpeHUs
Bcenennoit. «TeMHasi 3HEPrUsi» U aHTUTATOTEHUE

[loAroToBKa U Mpe3eHTaLUsl COOGIIEHH O IeATETbHOCTU
l'amoBa u s1aypeaToB HoGesieBckoli mpeMuu no ¢pu3uKe 3a paGoThI IO
KOCMOJIOTUHU

7Ku3Hb M pa3ym Bo BcesleHHOH (2 4yacoB)

1/34

Ypok —
KOH(EpeHIIUs
«OIMHOKH JIHA MBI BO
Bcenennoii?y»

2/35

Ypok —
KOH(epeHLus
«OIMHOKY JT MBI BO
Bcenennoit?»

[Ipo6JieMa cylecTBOBaHUS KU3HU BHe 3eMJIH. Y CJIOBUS,
Heo6X0JMMble /1Sl pa3BUTHUSA )KU3HU. [I0MCKH )KU3HU Ha [JIaHeTax
CoJsiHeyHOM crcTeMbl. C/I0’KHbIE OpraHUYeCcKUe COeJUHEHHUS B
kocMoce. CoBpeMeHHble BO3MOXXHOCTH PaIM0aCTPOHOMUHU U
KOCMOHABTHKH /IJIsI CBSI3U C APYTMMHU [IUBUIN3AL UMM [I/1aHeTHBIE
CHCTEMBI y IPYTHX 3Be3/[]. YesI0BeueCTBO 3asIBJISIET O CBOEM
CyILECTBOBAHUHU

[TogroToBKa U npe3eHTaLUA COOOIIEHUS O COBPEMEHHOM
COCTOSIHU Y Hay4YHbIX UCCJIeJOBAHUIN 10 TPOGJIEME CYleCTBOBAHUS
BHE3eMHOM XU3HU BO BcesleHHOU. Y4acTue B JUCKYCCHU 110 3TOU
npobJjeme
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