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[MTOACHUTEJIbBHA A 3AITNCKA
Pabouass mporpamma pa3zpaboTaHa B COOTBETCTBUU C TpeOOBaHUSIMU
denepalbHOTO  TOCYJApCTBEHHOTO  OOpa30BaTEeNbHOTO  CTaHAapTa |
OCHOBBIBasICh Ha pabouyro mporpammy K YMK b. A. BopoHuoOBa-

BenbsamnHosa, E. K. Ctpayta : y4debHO-MeTOOMYECKOE
nocobue /E. K. Ctpayt. — M. : [HOpoda, 2017. VYueOuux
«Actponomusi. ba3oBeiii ypoBenb. 11 kmacc» aBTOpoB b. A. Boponuona-

BenbsimunoBa, E. K. CtpayTa mpoiuen skcnepTusy, BKIOueH B DeaepalibHbIM
nepeyeHb U 00ecnevynBaeT OCBOCHHE OOpa30BaTEIbHOM MPOTPaMMBI CPETHETO
oO1ero oOpazoBaHusl.

OO0uas xapakrepucTHKa Y4eOHOro npeamera

ACTpOHOMHSA B POCCHUWCKOM IIKOJIE BCETJa paccMmaTpuBaiach Kak Kypc,
KOTOpbIM, 3aBepiias (U3MKO-MaTeMaTUYECKOe OOpa3oBaHUE BbITYCKHUKOB
CpellHE IIKOJIbl, 3HAKOMUT UX C COBPEMEHHBIMU MPEACTABICHUSIMU O CTPOECHUU
u osBomonuu  BceenenHoit u cmocoOcTByeT  (OPMUPOBAHUIO  HAYYHOTO
MHpOBO33peHUsA. B Hacrosimee BpeMs BaKHEWIIMMHM 3aJadyaMHU ACTPOHOMHUH
ABIIAIOTCS. (POPMHUPOBAHUE TIPEJICTABICHUNA O €IUHCTBE (DM3MYECKUX 3aKOHOB,
JNehcTByIOmMX Ha 3emiie W B Oe3rpaHnuHON BceleHHOW, 0 HEmpepbhIBHO
MPOUCXOJIAIICH HBOJIOUMM HAlIEWd IUIAHEThl, BCEX KOCMUYECKMX TE€l U HX
CHCTEM, a Takke caMou BcesenHoit.

MecTo npeamera B y4eOHOM IIaHe

N3yuenne kypca paccuntaHo Ha 35 uacoB (10 kmacc -20 ywacoB 1 yac B
Heneno BTopoe mnonyroaue, 11 wkmacc-15 wacoB 1 wac B Hepento mnepBoe
MOJIYTO/IHE).

BaxxHyio posib B OCBOEHMHM Kypca HUIpalOT MPOBOAMMBIE BO BHEYPOUYHOE
BpeMsi cOOCTBEHHbIe HaOmoaeHus ydanuxcs. Crneunduka niaHupoBaHUs ITUX
HaOJIOICHUM ompenensieTcss AByMsl oOcTosiTelbcTBaMU. Bo-mepBbix, oHHM (32
uckioueHneM Haomoaenuit ConHIa) AOHKHBI MPOBOAUTHCS B BEUEPHEE WIIH
HOYHOE BpeMsi. Bo-BTOpbIX, OOBEKTHI, TPUPOJIAa KOTOPHIX M3YUYAETCS HA TOM WIIH
WHOM YpPOKE, MOTYT OBITh B 3TO BpeMsl HEIOCTYMHbI ajisi Habmonenuid. [lpu
IUTAHUPOBAHUM HAONIOJCHUM OTUX OOBEKTOB, B OCOOCHHOCTH IUIAHET,
HEO0OXOIMMO YYHUTHIBATH YCJIOBHSI MX BUJIUMOCTH.

IIpuMepHbIN NepeYeHb HA0II0IeHH I

Ha0Juiro1eHust HEBOOPY:KEeHHBIM IJIa30M

1. OcHOBHBIE CO3BE3/1MsI U HaUOOJIEe APKHE 3BE3/1bl OCEHHET0, 3MMHETO U
BeceHHero HeOa. MI3MeHeHne X MoNoKEHUs! C TEYEHUEM BPEMEHH.

2. Isuxxenue JIlyHsl u cMeHa ee ¢as.

Haoaroaenus B Teseckon

1. Penbed JlyHbl. 6. CoJIHEUHbIC TIATHA (Ha dKpaHe).

2. ®a3bl BeHepsl. 7. JIBOMHBIE 3BE3/bI.

3. Mapc. 8. 3Be3nubie ckorieHus (Ilnesasi,

4. 1OnuTep U €ro CIyTHUKH. I'masprn).

5. CatypH, ero xKoibla u 9. bonbmiast rymanHOCTh OpHOHA.
CIIyTHUKH. 10. TymanHOCTE AHAPOMETBI.

Pe3yibTaThl 0CBOCHHMS KYypca
JINYHOCTHBIMH Pe3yJIbTATAMM OCBOCHHUS Kypca aCTPOHOMUU B CPEAHEN (ITOTHOM)
IIKOJIE SABJISIFOTCS:



dbopMupoBaHrE YMEHHUS yIPABIATH CBOCH MO3HABATENIBHOM IEATEIBHOCTBIO,
OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh U CHOCOOHOCTH K
CaMOpPa3BUTHUIO U CaMOOOPA30BAHUIO, @ TAK)KE OCO3HAHHOMY ITOCTPOECHHIO
WHIUBUYaIbHOM 00pa30BaTeIbHON 1€ATETbHOCTH HA OCHOBE YCTOMYUBBIX
MO03HABATEIbHBIX HHTEPECOB;

(dbopMupoBaHUEe O3HABATENbHON U MH(OPMALIMOHHON KYJIBTYPbI, B TOM YHUCIIE
HABBIKOB CAMOCTOATEIHHON PabOTHI C KHUTAMU U TEXHUYECKHUMH CPEICTBAMU
UH(GOPMAITMOHHBIX TEXHOJIOTHIA;,

(dopMupoBaHue yOeKI€HHOCTH B BOBMOXKHOCTH MO3HAHUS 3aKOHOB IIPUPOJIbI U
UX KCIIOJIb30BaHUS Ha OJ1aro pa3BUTHSI YEIOBEUECKON IMBUIIN3ALIUY;

(dbopMupoBaHrE YMEHUS HAXOIUTh aJIeKBATHbIE CIIOCOOBI TOBEACHHUS,
B3aMMOJICHCTBHSI U COTPYIHUYECTBA B Mpoliecce yueOHOH 1 BHEYUeOHOI
JESTEbHOCTH, TIPOSBIISTh YBAKUTEIHHOE OTHOIIICHNE K MHEHHIO OIIIOHECHTA B
X0l 00CYXAE€HUS CIIOPHBIX IPOOJIEM HAYKH.

MeTtanpeameTHble pe3yJbTaTbl OCBOCHUS IPOTrPaMMBbI MPEOIararoT:

® HAXOAWThH MPOOJIEMY UCCIIEOBAHUSA, CTABUTH BOIIPOCHI, BHIBUTATh THIIOTE3Y,
npejiaraTh allbTePHATUBHBIE CIIOCOOBI PEIICHUs TPOOJIEMbI U BHIOMPATh U3 HUX
Hanbonee 3¢ HeKTUBHBIHN, KTaccu(PUIUPOBATh OOBEKTHI HCCIEAOBaHNUS,
CTPYKTYpUPOBATh U3y4aeMblil MaTepHall, apryMEHTUPOBATH CBOIO TIO3HIIHIO,
(bopMynIMpOBaTh BEIBOJIBI M 3aKITIOUCHUS;

® aHAIM3HMPOBATH HAONIOIaEMEbIC SIBICHUS U OOBSICHITH MPUIHHBI MX
BO3HUKHOBEHUS;

® Ha MPAKTUKE MMOJIb30BATHCSI OCHOBHBIMU JIOTUYECKUMU

® TpreMaMu, METOJaMH HaOJIOICHNUS, MOJICTHPOBAHUS, MBICIICHHOTO
HKCIEPUMEHTA, MPOTHO3UPOBAHUS;

® BBLITNOJHATH O3HABATEIBHBIC U MPAKTUYECKUE 3aJaHUSI, B TOM YUCIIC TPOEKTHEIE,

® U3BJIEKATh MHPOPMAIUIO U3 PATMYHBIX ICTOYHUKOB (BKIIIOUYAsl CPEJICTBA
MaccoBOM MH(POPMAIIUU U UHTEPHET-PECYPCHI) U KPUTHUECKU €€ OLICHUBATh;

® TOTOBHUTH COOOIICHUS U MIPE3CHTAILINHU C UCTIOIh30BAaHHEM MaTEPHAJIOB,
NoJTyuYeHHBIX 3 MIHTepHeTa u qpyrux UCTOYHHUKOB.

IIpenMeTHBIE Pe3yJbTAThI U3YUCHHUS ACTPOHOMHUH B CpeiHeH (TIOJTHOMN) IIKOJIe
MPEJICTaBJICHBI B COJCPKAHUM Kypca 1o TemaMm. O0ecieunTs JOCTHKCHHE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTEIbHON TPOrPaMMBlI,
CO3/1aTh OCHOBY JUUIsl CAMOCTOSTEIBHOTO YCIEIIHOTO YCBOSHUS 00YUarOIUMHUCS
HOBBIX 3HAHUM, YMEHU, BUJIOB U CIIOCOOOB JEATENILHOCTH JJOJIKEH CUCTEMHO-
NesITeNIbHOCTHBIN M0X0A. B cooTBeTCTBUN € 3TUM MOJIXO/I0M UMEHHO
aKTUBHOCTb 00YYaroIIMUXCs MPU3HAETCS OCHOBOM TOCTH)KEHUS Pa3BUBAIOIIUX
nenei 00pa3zoBaHus — 3HAHUS HE MEPEaloTCsa B TOTOBOM BHJIE, a TOOBIBAIOTCS
yUYalIMMHCS B MPOIIECcCe MO3HABATENBbHOM 1eATEIbHOCTH.

OpHUM U3 MyTel MOBBIIEHUS MOTUBALUU U 3P(PEKTUBHOCTH y4eOHON
JeSITEIbHOCTH B OCHOBHOM IIIKOJIE SIBJIICTCSI BKIIIOUEHUE YUAIIUXCSI B YYeOHO-
UCCNe008aAMENLCKYIO U NPOEKMHYIO 0esIMeNbHOCHb, KOTOPas UMEET CIIECAYIOINe
OCOOEHHOCTH:

1) mienu u 3aa4u ATUX BUAOB JCSATSILHOCTH YYAITUXCS OMPECIIIOTCS KaK UX

JMYHOCTHBIMU MOTHUBAaMH, TaK U COLUAJIBHBIMU. DTO O3HAYAET, YTO TaKas

JeSTENIbHOCTD JIOJIKHA ObITh HAIIPABJIEHA HE TOJIBKO HA MOBBIIICHUE

KOMIIETEHTHOCTH MOAPOCTKOB B MPEAMETHOM 00JIaCTH ONpeeeHHbIX Y4eOHbIX



JAUCHUILINH, HC TOJBbKO HA Pa3BUTHUC UX CHOCO6HOCTCI>'I, HO N Ha CO34aHHC
MMpOAYKTa, MMCHOIICTO 3HAYUMOCTD IJISA APYTHUX;

2) yueOHO-HCCIIeI0BATENIbCKAsl M POEKTHAS JIEATEIbHOCTD J10JKHA OBIThH

OpraHU30BaHa TaKMM 00Pa30M, UTOOBI yYal[UECs CMOTJIM PEAIM30BATh CBOU
NOTPEeOHOCTH B OOIIEHUH CO 3HAUUMBIMU, PEPEPEHTHBIMU IPyIIIIaAMU
OJTHOKJIACCHUKOB, yuuTenen U T. A. CTposi pa3auyHOro poJia OTHOIIEHUS B XOJE
LIEJICHAIIPABIICHHOM, IONCKOBOM, TBOPUYECKON U MTPOLYKTUBHOMN AEATEIBHOCTH,
MOAPOCTKHU OBJAAEBAIOT HOPMaMH B3aUMOOTHOIIIEHUH C Pa3HBIMH JIFO/IbMU,
YMEHUSIMHU MEPEXOUTh OT OJHOTO BUAA OOIICHUS K APYroMy, IpUOOPETaOT
HABBIKU UHIMBUIyAIbHONW CAMOCTOSITEIbHON PabOThl U COTPYTHUYECTBA B
KOJUIEKTHUBE;

3) opraau3anus y4eOHO-HUCCAEA0BATEILCKUX U IIPOCKTHBIX pa0OT IIKOJIHHUKOB

o0ecrieurBaeT coueTaHne pa3INYHbIX BUJIOB MIO3HABATEILHON JesTeNbHOCTU. B
ATUX BUJIAX ACSITEIBHOCTU MOTYT OBITh BOCTPEOOBAaHbI IPAKTUUYECKH JTHOOBIE
CIOCOOHOCTH MOAPOCTKOB, PEATM30BAHbI JTUYHBIE TPUCTPACTUSA K TOMY WIH
WHOMY BHJly A€STEIBHOCTH.

B pe3synbTaTe y4ebHO-UccnenoBaTesibCKON N MPOEKTHON

NeaTeNbHOCTN BbIMYCKHUK MOJYYUT npencraBJ/ieHUue:

0 P1IOCOPCKNX N METOLO0IOMFNYECKMX OCHOBAHUAX Hay4YHOM
NeaTenbHOCTU U HaYYHbIX MeTodaX, MPUMEHSEMbIX B
NCCenoBaTeNIbCKOW N MPOEKTHON AeATEeNIbHOCTY;

0 TaKUX NOHATUAX, KaK KOHUEernuus, Hay4Has rurnoresa, MeTou,
IKCNEPUMEHT, HAAEXHOCTb rMNoTEe3bl, MOAE/Ib, MeTOA cbopa u
MeTod aHasnm3a AaHHbIX;

O TOM, YeM OTJIMYAITCH NCCNeaoBaHNA B T'YMaHUTAPHbIX
ob6s1aCcTaX OT NccnenoBaHNN B eCTECTBEHHbIX HayKaX;

00 ncTopun Haykum;

0 HOoBenwWwmnx paspaboTkax B 061aCTN HAYKU N TEXHOJIOTMNIA;

O NMpaBuaax U 3aKOHaX, PeryanpyoLwmx oTHOWEHUS B Hay4YHOWN,
n3obpeTaTenbCKon n nccnenoBaTesbCknx obnacTax
neaTesibHOCTU (MaTeHTHOoEe NpaBo, 3allnTa aBTOPCKOro npaea un
T.1M.);

0 AeATeNbHOCTM OpraHu3aunmn, coodbwecTs v

CTPYKTYpP, 3aUHTEpPEeCcoBaHHbIX B pe3yJsibTaTax uccnegoBaHum m
NpenoCcTaBAALWNX pecypchl 4719 NpoBefeHUna nccaenoBaHum u
peannsaumm NPoeKToB (poHObl, rOCYyAapCTBEHHbIE CTPYKTYPHI,
KpayadaHOUHIOBbIE CTPYKTYpPbI U T. N.).

BbINnyCKHUK CMOJXKET:

pewaTb 3a4a4uM, HaxoasWwmecs Ha CTbiIKe HECKOJIbKNX Y4eDHbIX
ONCUUMINH (MeXXnpegMeTHble 3a4a4n);

MCMNOJSIb30BaTb OCHOBHOW aNropuTM NCCsiegoBaHNA nNpu
peleHnm ceonx y4ebHo-no3HaBaTesIbHbIX 3a4ay;
NCMNOJIb30BaTb OCHOBHbIE MPUHLUMbI MPOEKTHON AeATesIbHOCTU
npn peweHnn cBonx y4ebHo-no3HaBaTes/IbHbIX 3a4a4 1 3a4ad,
BO3HMKAIOLWNX B KYJIbTYPHON N COLLMAIbHON XU3HWU;
MCNOJIb30BaTb 3JIEMEHTbLI MaTeMAaTUYECKOro MOAe/IMPOBaHMNS
Mpu peleHnn nccnenoBaTeNbCKUX 3a4ay;



e NCMONb30BaTb 3/IEMEHTbI MaTEMAaTUYECKOro aHaan3a ans
NHTeprnpeTaunn pe3yabTaToB, NOJIYYEHHbIX B Xoae y4yebHo-
nccnepnoBaTesibCKon paboThl.

C TOYKM 3peHunsa hopMnUpoBaHNSA YHUBEPCASIbHbIX YeOHbIX
OENCTBUA B XO4€ OCBOEHUNS NPUHLUMNNOB y4ebHo-
nccnenoBaTelbCKON U MPOEKTHOW AeATENbHOCTUN BbIMYCKHUK
Hay4YuTcAa:

e (opMy/IMPOBATb HAay4YHYIO rMNOTE3Y, CTAaBUTb LieJIb B PaMKaXx
nccnenoBaHUs N MPOEKTUPOBAHUS, UCXOOS N3 KYJIbTYPHOWN
HOpPMbI N coobpa3ysack C NpeacTtaBneHnamm ob obuem bnare;

e BOCCTaHaBJ/IMBAaTb KOHTEKCTbI N NYTW Pa3BUTUA TOro NAN NHOIO
BuAa Hay4YHON OeATeNbHOCTU, onpenensss Mecto CBOero
nccnenoBaHUsa MM npoekTa B 06LeM KybTYPHOM
NPOCTPaHCTBE;

e OTCJ/IEXMBATb N MPUHMMATb BO BHUMaHWUE TPeHAbl U TEHAEHUNN
Pa3BUTUA Pa3/INYHbIX BUOOB AEATENbHOCTU, B TOM YUcCne
HaY4HbIX, YY4NTbIBATb X MPUN NMOCTAaHOBKE COBCTBEHHbIX LieNnen;

e OLIEHMBATb Pecypchbl, B TOM YUCJIe N HEMATEpPUasbHble, Takue
KakK BpeMs, Heobxoammbie O OCTMXKEHNSA MOCTaB/IEHHON
Lenwu;

e HaAXo0OWUTb Pa3/INYHbIE NUCTOYHUKN MaTePUAIbHbIX U
HeMaTepualbHbIX PECYPCOB, NPeaoCTaBAAWNX CpeacTBa AN
NpoBeAEeHNs NCCNeaoBaHNN U peanm3aumnm nNPoeKToB B
pPa3nNYHbIX 06NacTaAX AeaTesNIbHOCTU YeN0BEKa;

e BCTYNaTb B KOMMYHUKALWUIO C Aep>XXaTenaMmn pasindyHbIX TUMOB
pecypcoB, TOYHO U 06 BEKTUBHO NPE3EHTYS CBON MPOEKT NN
BO3MOXXHble pe3ysibTaTbl UCCNEeO0BaHUSA, C Lenblo obecnevyeHuns
NPOAYKTMBHOIO B3aUMOBbIFrOAHOr0 COTPYAHNYECTBa;

e CaMOCTOATENIbHO U COBMECTHO C APYrMMun aBToOpamMm
pa3pabaTbiBaTb CUCTEMY NAapaMeTPOB N KPUTEPUEB OLLEHKM
3(pPeKTUBHOCTN N NPOOYKTUBHOCTU peann3aumnm npoekTa nin
nccnenoBaHUS Ha Ka)k[AoM 3Tane peaansaunm v no
3aBepLlueHnn paboThl;

e a[EKBATHO OLUEHMBATb PUCKU peanm3auunm npoekTa u
NpoBeaeHns nccneaoBaHna U NnpegycMaTpuBaTb NyTH
MUHUMUN3aLUNN STUX PUCKOB;

e aJeKBATHO OLUEHMBATb NMNOCNEACTBUSA peanm3aumm CBOEro
NnpoekTa (M3MEeHEeHNs, KOTOPbIE OH MOBNEYET B XXU3HUN OPYrunx
nogen, coobwecTs);

e a[EKBATHO OLEeHMBATbL AaJibHENLee pa3BUTNUE CBOEro NpPoeKTa
NN NccnenoBaHns, BUAETb BO3MOXXHbIE BapUaHThI
NPUMEHeHN pe3ysibTaToB.

COJIEP’)KAHUE
10 knacc (20 4, 1 4 B HEZe/M10 BTOPOE MOJIYTO/IUE)



Yro uzyuaer actponomusi. Had01eHus1 — ocHOBa acTpOHOMMIH (2 4)

AcTtpoHOMHS, €€ CBs3b ¢ ApyrUMH HayKamu. CTpyKTypa u MacitaObl BeeneHHoM.
Oco0eHHOCTH aCTPOHOMUYECKUX METO-

JIOB HCCIIE0BaHus. TeecKkonsl U pauoTENECKOIbl. BCEBOIHOBAs aCTPOHOMMUSL.

IIpeameTHBIE pe3yJIbTATBI OCBOCHUS TEMBI ITO3BOJISIOT:

— BOCIIPOM3BOJUTH CBEJECHUS MO UCTOPUU PAa3BUTHUSL aCTPOHOMUU, €€ CBA3SIX C
(bU3HKOI 1 MaTeMaTUKOM;

— HCIOJIb30BAaTh MOJyUYEHHBIE PaHEe 3HAHUS JUI OOBSICHEHUS yCTPOUCTBA U
IpUHLIKIIA PA0OTHI TEJIECKOIA.

IIpakTnyecKkue OCHOBBI ACTPOHOMUM (5 )

3Be3/bl U CO3Be3Ms. 3BE3/IHbIE KapThl, INT0OYCHI U aTiackl. Buaumoe aBuxeHue
3B€3/] Ha Pa3IMYHBIX reorpapuiecKux

mpoTax. KyneMunanus csetwit. Bunumoe rognunoe nsukenne CoaHua.
Oxnuntuka. Jpmwxenue u ¢assl JIlynsl. 3atmenus Connua u JIynsl. Bpems u
KAJICHIAPb.

IIpeameTHble pe3yabTaThl U3YyYEHHUSI JAHHOW TEMbI TO3BOJISIOT:

— BOCIIPOM3BOJUTH ONPEEICHNS] TEPMUHOB U MOHATUH (CO3BE3/IME, BBICOTA U
KyJpMHuHaUusA 38e34 U ConHIA, SKIUIITHKA, MECTHOE, ITOSICHOE, JIETHEE U 3UMHEE
BpeMsi);

— 0O0BACHATH HEOOXOAMMOCTb BBEJICHUS] BUCOKOCHBIX JIET M HOBOT'O KaJI€HIapHOIO
CTHIIS;

— 00BACHATH HAOJI0JaeMble HEBOOPYKEHHBIM IJ1a30M JIBHKEHUs 3Be31 U ConHIa
Ha pa3IMYHbIX reorpauueckux mMupoTax, ABMKeHne U ¢asbl JIyHbl, IPUIHHbBI
3atMeHuit JIynsl u CosHiia;

— MPUMEHSTDH 3BE3HYIO KapTy JUIs MOMCKa Ha HeOe onpeaeNeHHbIX CO3BE3ANM U
3BE3M.

Ctpoenne CosiHeuHO# cucTeMbl (7 1)

Pa3ButHe npeacraBneHnii 0 CTpoeHUM Mupa. I eoieHTprueckas CuCTeEMa MHpA.
CTaHOBJIEHUE TEIHOLIEHTPUIECKON

cucteMbl Mupa. Kondurypauuu miaHer u ycnoBus ux BUAMMOCTH. CUHOIMYECKUN
U CUiepUYEeCKUi (3BE3/IHBIN) nepuoabl oOparieHus mianet. 3akoHsl Keruepa.
Omnpenenenue pacCTOSHUN U pa3MepoB Tesl B COJIHEUHOM CUCTEME.
["opusoHTanbHBIN Napamiake. JIBmkeHne HEOECHBIX TeI MO/ JEHCTBUEM CUII
TaroreHus. OnpezeneHue Maccbl HEOECHBIX Tell. J|BUYKEHUE MCKYCCTBEHHBIX
CIyTHHKOB 3€MJIM U KOCMUYECKHX annaparoB B COJIHEYHOU CHCTEME.

IIpeamMeTHbIe pe3yabTaTbl OCBOSHHS JAHHOW TEMBI ITO3BOJISIOT:

— BOCIIPOM3BOJUTH UCTOPUYECKHUE CBEICHUSI O CTAHOBJICHUH U PA3BUTHHU
reJINOUEHTPUYECKON CUCTEMBI MUDA;

— BOCIIPOM3BOJUTH ONPEEICHUS TEPMUHOB U MOHATUHN (KOH(UTYpalus IJIaHET,
CUHOJIMYECKHUI U CUJIEPUUECKUI TIEPHO/IbI OOpAIEHUS [IJIAHET, TOPU30HTAIIbHBIN
napajijiakc, yrioBble pa3Mepbl 00bEKTa, aCTPOHOMUYECKAs €IMHULIA);

— BBIYMCJISITh PACCTOSTHUE JI0 TUIAHET IO TOPU30HTAJIBHOMY MTApaLIAKCY, a UX
pa3MepBI 10 YTIIOBBIM Pa3MePaM U PACCTOSIHUIO;

— (hopmynupoBaTh 3akoHbI Kemnepa, onpeaensaTe Macchl IUIAHET HAa OCHOBE
TpeTbero (yTOUHEHHOTro0) 3akoHa Kemepa;

— ONMCHIBATh 0OCOOCHHOCTH JIBHXKEHUS Tl COJIHEYHON CUCTEMBI O] IeHCTBUEM
CHJI TATOTEHHSI 10 OpPOUTaM C PA3IUYHBIM IKCHEHTPUCUTETOM;

— 0OBSACHATH NPUYUHBI BOBHUKHOBEHUS IPUIMBOB HA 3eMiie U BO3MYILEHUII B
nBrkeHnn Ten COJIHEYHOM CHCTEMBI;



— XapaKTepu30BaTh OCOOCHHOCTH JBM)XCHHS M MAaHEBPOB KOCMUYECKHUX ammmapaToB
115t uccnenoBanust eyt CoIHEUHOU

CHCTEMBI.

IIpupona tea CostHeuHOI cucTembl (6 1)

ConHeuHas cucTeMa Kak KOMIUIEKC TeJl, UMEIOLIUX 00IIee MPOUCXOKACHUE. 3eMIIs
u JIlyna — nBoriHas mranera. Me-

cnenoBanus JIyHbl KocMuuecKuMU anmnapartaMu. [lunotupyemslie nosersl Ha JIyHy.
ILmaners! 3emHoOM rpynmsl. [pupona

Mepkypusi, Bernepsl 1 Mapca. [1naHeTbI-TUraHThl, UX CIIyTHUKHU U KOJIbIa. MaJibie
Tena COJIHEYHOM CUCTEMBI: aCTEPOU/IbI, TUIAHEThI-KAPJIMKHA, KOMETHI,
MeTeopouIbl. MeTeopbl, O0IHUABI 1 METCOPUTHI.

IIpeameTHbIe pe3yabTaThl U3YUYCHUE TEMbI IIO3BOJISIOT:

— ¢opmynmpoBaTh 1 000CHOBBIBATH OCHOBHBIE TIOJIOKCHHSI COBPEMEHHON
TUTOTE3bI 0 GopMHUPOBAHUH BeexX Tesl COTHEYHOU CHCTEMBI U3 €MHOTO
ra3onbelIEBOTO 00JIaKa;

— OMpEeNENATh U pa3nudarh NoHATUA (CojIHeUHas CUCTEMA, TIJIaHETa, €€ CITyTHUKH,
IJIAHETHI 3€MHOM TPYIIIbI, IUIAHETHI-TUTAHTHI, KOJIbIIA TIJIAHET, MaJIble TENa,
aCTepOUIbl, TIJIAaHETHI-KapIUKHU, KOMEThI, METEOPOU/IbI, METEOPHI, OOJU/IBI,
METEOPUTHI);

— ONUCHIBaTh MpupoAy JIyHbl U OOBACHATH MPUYUHBI €€ OTIIMYUS OT 3EeMJIH;

— MEPEUHCIIATh CYIIECTBEHHbBIE PA3INYUs MPUPOABI IBYX TPYIIII IJIAHET U
OOBSICHATH MPUYUHBI UX BO3ZHUKHOBEHHUS;

— MPOBOAUTH cpaBHeHHE Mepkypusi, Benepst u Mapca ¢ 3emiieit o penbedy
MOBEPXHOCTHU M COCTaBYy aTMOChep, YKa3bIBaTh CJIEIbI YBOJIOIIMOHHBIX
VW3MEHEHUW NPUPOJIBI ITUX ILJIAHET;

— OOBSICHATH MEXaHU3M MapHUKOBOTO d(h(PeKTa U ero 3HaueHUe IS
(dbopMUPOBaHUS U COXPAaHEHUS] YHUKATILHON MPUPOJIbI 3EMIIH;

— OINUCHIBATh XapaKTePHbIE 0COOCHHOCTH MPUPO/IbI INIAHET-TUTAHTOB, UX
CITyTHHKOB U KOJIEII;

— XapaKTepU30BaTh NPUPOY MabiX Teld COTHEYHON CUCTEMBI U OOBSICHATh
MPUYUHBI UX 3HAYUTEIBHBIX Pa3TUIHil;

— OIKCHIBATH SIBJICHUS MeTeopa U 00JIu/1a, OOBSICHATH MPOILIECCHI, KOTOPHIE
MPOUCXOIAT MPHU ABUKEHUH Tell, BIETAIONIUX B aTMOC(epy TUIAHETHI C
KOCMHUYECKON CKOPOCTBIO;

— OMMCHIBATh MOCJIEACTBUS NaJeHUS HAa 3EMIII0 KPYITHBIX METEOPUTOB;

— OOBSICHATH CYIIHOCTh ACTEPOUTHO-KOMETHONW OMACHOCTH,BO3MOKHOCTH U
CIIOCOOBI €€ TTPEeA0TBPAICHUSI.

11 knacc (15 4, 1 4 B HEAEIO IEPBOE MOITYTOAME)

IIpupona Tea CosiHeuHO# cucTemMbl (2 1)

ConHeuHas cucTeMa Kak KOMIUIEKC TeJl, UMEIOLIUX 00IIee MPOUCXOKACHUE. 3eMIIs
u JIlyna — nBoriHas mranera. Me-

cinenoBanus JIyHel kocMuueckuMu anmnaparamu. [lunotupyemsie nonetsl Ha JIyHy.
ILmaners! 3emHoOM rpynmsl. [pupona

Mepxkypus, Benepsl 1 Mapca. [1naHeTbI-TUraHThl, UX CITyTHUKHU U KOJIbIa. MaJibie
tena COJIHEYHOM CUCTEMBI: aCTEPOU/IbI, TUIAHEThI-KAPJIMKHA, KOMETHI,
MeTeopouibl. MeTeopsl, 00IH bl U METEOPHUTHI.

IIpeameTHbIe pe3yabTaThl U3YUYCHUE TEMbI IIO3BOJISIOT:



— ¢opmynHupoBaTh 1 000CHOBBIBATH OCHOBHBIE TIOJIOKEHHSI COBPEMEHHON
TUTOTE3bI 0 GopMHUpPOBAaHUH BeeX Tesl COTHEYHOU CHCTEMBI U3 €MHOTO
ra3onbelIEBOTO 00JIaKa;

— OMpEeNEeNATh U pa3nudarh NoHATUA (CojIHeUHas CUCTEMA, IJIaHETa, €€ CITyTHUKH,
MJIAaHETHI 36MHOM TPYMIIbI, IUIAHETHI-TUTAHThI, KOJIbIIAa TUIAHET, MaJible TeNa,
acCTepOUIbl, TIJIAaHEThI-KaPIUKHU, KOMEThI, METEOPOU/IbI, METEOPHI, OOJU/IBI,
METEOPUTHI);

— ONUCHIBaTh MpUpoAy JIyHbl U OOBACHATH MPUUYUHBI €€ OTIINYHUS OT 3EeMJIH;

— MEPEUHCIIATH CYIIECTBEHHbBIE PA3INYUs PUPOABI IBYX TPYIIII IJIAHET U
OOBSCHATH MPUUUHBI UX BO3ZHUKHOBEHHUS;

— MpOBOAUTH cpaBHeHHE Mepkypusi, Benepst u Mapca ¢ 3emiieit o penbedy
MOBEPXHOCTHU M COCTaBYy aTMOCdep, YKa3bIBaTh CJIEIbI YBOJIOIIMOHHBIX
M3MEHEHUM NPUPOIbI ATUX TIJIAHET;

— OOBSICHATH MEXaHU3M MAPHUKOBOTO d(h(PeKTa U ero 3HaueHUe IS
(dbopMUpOBaHUS U COXPAaHEHUS] YHUKAJILHON MPUPOJIbI 3EMIIH;

— OIMUCHIBATh XapaKTepHbIE 0COOCHHOCTH MPUPO/IbI INIAHET-TUTAHTOB, UX
CITyTHUKOB U KOJIEII;

— XapaKTepU30BaTh NPUPOY MabiX Ted COTHEYHON CUCTEMBI U OOBSICHATh
MPUYUHBI UX 3HAYUTEIBHBIX Pa3TUIHil;

— OIKCHIBATH SIBJICHUS MeTeopa U 00JIu/1a, OOBSCHATH MPOLIECCHI, KOTOPHIE
MPOUCXOIAT MPHU ABUKEHUU Tell, BIETAIONIUX B aTMOC(epy TUIAHETHI C
KOCMHYECKON CKOPOCTHIO;

— OMMCHIBATh MOCIEACTBUS NaJCHUS Ha 3EMIII0 KPYITHBIX METEOPUTOB;

— OOBSICHATH CYIIHOCTh ACTEPOUTHO-KOMETHONW OMAaCHOCTH,BO3MOKHOCTH U
CIIOCOOBI €¢ MPEOTBPAICHUS.

Counue u 3Be3/blI (6 9)

N3nyuenue u temneparypa Connua. CocraB u crpoenne ConHua. Mcrounuk ero
sHeprun. Atmocdepa Connua. CoaHeuHast akTUBHOCTD U €€ BIUSHUE Ha 3€MITIO.
3Be3/1bl — JalieKhe COJTHIA. [ '0IMYHBIN mapajuiake U pacCTOSHUA 10 3BE3/I.
CBeTHUMOCTb, CIIEKTp, IIBET U TEMIIEpPATypa pa3IMUHbIX KJIaCCOB 3BE3/I.
JlnarpaMMa «CreKkTp—CBETUMOCTbY». Macchl U pa3Mepsl 3Be3/1. Mojienu 3Be3 .
[lepemennbie u HecTainoHapHbIe 3Be3/bl. Llepenapl — Masku BeeneHnnoil.
DBOJIIOIMS 3BE€3]] Pa3IMYHON MACCHI.

IIpeamMeTHBIE pe3yJbTATBI OCBOCHUS TEMBI TO3BOJISAIOT:

— OMPENIENATh U pa3inyaTh NOHATHUSA (3B€3/1a, MOJIETb 3BE3/1bl, CBETUMOCTbh, IAPCEK,
CBETOBOMH I'0j);

— XapaKkTepu30BaTh (pu3znyeckoe coctosiHue BemecTsa CoHIA U 3BE31 U
MCTOYHUKH UX SHEPTUU;

— ONKUCHIBaTh BHyTpeHHee cTpoeHre CoHIa U crnocoObl epeiadl SHEPruu U3
LEHTpa K NOBEPXHOCTH;

— OOBSACHATH MEXaHU3M BO3HUKHOBEHUsI Ha COJTHIIE TPAHYJISIUY U TSTEH;

— OIKUCHIBATh HAOJIOaeMbI€ MTPOSIBIICHUS COTHEYHOU aKTUBHOCTH U UX BIUSHUE
Ha 3eMITIO;

— BBIYUCIIATH PACCTOSIHUE JI0 3B€3]1 110 TOAMYHOMY MapajuIakcy;

— Ha3bIBaTh OCHOBHBIC OTJINYUTEIbHBIE OCOOCHHOCTH 3BE€3]] PA3IMYHBIX
MOCJIEI0BATEILHOCTEN HA JUATPAMME «CIEKTP - CBETUMOCThY;

— CpaBHUBAaTh MOJEJH PA3TUYHBIX TUIIOB 3B€3]] ¢ MoieNbio CoHIa;

— OOBACHSTH MPUUYUHBI U3BMEHEHUS CBETUMOCTH MIEPEMEHHBIX 3BE3I;



— OMUCHIBATh MeXaHU3M Benbliiek HoBbIX 1 CBEpXHOBBIX;

— OLICHMBATh BPEMSI CYIIECTBOBAHUS 3B€3]] B 3aBUCUMOCTH OT UX MAaCCHhl;

— OMMCHIBATH ATarbl ((OPMUPOBAHUS U IBOJIIOIIUU 3BE3/IbL;

— XapakTepu30BaTh (U3NYECKHE OCOOEHHOCTU 0OBEKTOB, BO3HUKAIOIIUX Ha
KOHEUHOM CTaJIUM SBOJIIOIUU 3BE3/1: OCIbIX KapJIMKOB, HEUTPOHHBIX 3BE3]] U
YEPHBIX JIBIP.

Ctpoenne u 3Bo0nus Beenennoi (5 u)

Hama I'amaktrka. Ee pasmepsl u cTpykTypa. /IBa Thna HacemeHus | anakTukuy.
Mex3Be3nHas cpega: ra3 u nbuib. CrimpanbHble pykasa. Snapo ['anakTuku.
O6mnactu 3Be3noo0pa3zoBanus. Bpamenue [Manaktuku. [IpoGiema «CKpbITOM»
Macchl. PaznooOpasue mupa ranaktuk. KBazapsl. CKOMIIEHUS U CBEPXCKOIUICHUS
rasiakTuk. OCHOBBI COBPEMEHHOU KOcMoioruu.«KpacHoe cMeleHne» 1 3aKoH
Xab6ma. Hecranimonapuas Beenennas A. A. ®puamana. bonbiioi B3phIB.
PenukroBoe usnmydenue. Y ckopeHue pacmnpenus Beenennon. « TemHas
SHEPTUS» U AaHTUTATOTCHUE.

IIpeameTHbIe pe3yabTAaThl U3YUYECHUS TEMbI IO3BOJISIOT:

— OOBACHATH CMBICH MOHATHM (KOocMoJiorus, Beenennas, monens Beenennoid,
Bonbiioi B3pbIB, PEIMKTOBOE U3IIYYEHHE);

— XapaKTepU30BaTh OCHOBHBIE MapameTphl [ anakTuku (pa3Mepsl, COCTaB,
CTPYKTypa U KHHEMATHUKA);

— ONPEAEIATh PACCTOSIHUE /10 3BE3HBIX CKOIUICHUH M rajakTuK 1o nedeunngam Ha
OCHOBE 3aBUCHUMOCTH «II€PUOJ — CBETUMOCTbY;

— pacmno3HaBaTh TUIIbI TAJIAKTUK (CIIUPAJIbHBIC, SJUIMITUYECKHUE, HEIPABUIILHBIC);

— cpaBHUBaTh BBIBOABI A. DitHImTeliHa U A. A. @puamMaHa OTHOCUTEIBHO MOJIEIIH
Bcenennolii;

— 00OCHOBBIBATh CIIPaBEIIIMBOCTh Mojienn DPpuamMana pe3yjbTaTaMu HaOJI0IeHUM
«KpacCHOTO CMEUIECHUS» B CIIEKTPAX rajaKTHK;

— ¢dopmynupoBaTh 3akoH Xab0ia;

— ONPEEIATh PACCTOSIHUE /10 TAJTAKTHK HAa OCHOBE 3aKOHa Xa00ia; Mo CBETUMOCTH
CBEpXHOBBIX;

— OILICHUBATh BO3pacT BceneHHoi Ha OCHOBE MOCTOSTHHON Xa00:1a;

— MHTEPIIPETUPOBATH OOHAPYKEHUE PETUKTOBOTO U3JIyYEHHS KaK CBUACTEILCTBO B
M0JIb3y TunoTe3sl I opsiuen Beenennoi;

— KJIaCCHU(UIIUPOBATh OCHOBHBIE TIEPUO/IbI IBOTIOIMU BeenenHnoit ¢ MoMeHTa
Hayaja ee pacipeHus — boJbIIoro B3pbIBa;

— WHTEPIPETUPOBATH COBPEMEHHBIE IaHHBIE 00 YCKOPEHUH PACIITUPECHUS
BceneHnHoi kak pe3yJsibTaTa JEUCTBUSI aHTUTITOTEHUS KTEMHOU SHEPTUN) —
BHJIa MAaT€pHUH, IPUPOAA KOTOPOH €Ille HEU3BECTHA.

Kuzub u pazym Bo Beesrennoii (2 )

[Ipobsiema cyiiecTBOBaHUS KU3HU BHE 3eMIIH. Y CIIOBHSI, HEOOXOAUMBIE J1JIsI
pazButus xku3Hu. [loucku xu3Hu Ha miaHerax CoHEeYHON cucTeMbl. CIIOKHbBIE
OpraHu4YecKue coeMHEHUs B KocMoce. COBpeMEHHbIE BO3MOKHOCTH
KOCMOHABTHKH U PAJIMOACTPOHOMUHU JJIsl CBSI3U C JPYTUMU LIMBUIN3ALUSIMU.
[InaHeTHBIE CUCTEMBI Y APYTUX 3BE3]1. UeI0BEUECTBO 3a5BIISIET O CBOEM
CYILIECTBOBAHUH.

IIpeamMeTHBIE pe3yJbTAThI I03BOJISIOT:

CHCTEMATU3UPOBATh 3HAHUS O METOJIaX UCCIIEAOBAHNS U CO BPEMEHHOM COCTOSIHUU
po0IeMBbI CYyIIECTBOBAHUS XU3HU BO BeeneHHOi.



Cnoco0bl NpoBepPKH JOCTHAKEHUS Pe3yJIbTATOB 00yYeHUs!

[Ipy n3ydeHnn Kypca OCylEeCTBIIIETCS] KOMIUIEKCHBINM KOHTPOJIb 3HAHUM U YMEHUUN
YYalIMXCs, BKIFOYAIOIMNA TEKYIIUA KOHTPOJIb B MPOLIECCE U3YUEHUS MaTepUalia,
pYOEXKHBIN KOHTPOJIb B KOHIIE U3YUYEHHSI 3aBEPIIEHHOT0 Kpyra BOIPOCOB U
UTOTOBBII KOHTPOJIb B KOHIIE U3y4YeHHs Kypca. [Ipeanonaraercs couetanue
pas3nu4HbIX (OPM MPOBEPKU 3HAHUM U YMEHUM: yCTHAs! IPOBEpKa,
TECTUPOBAHME, MUCbMEHHAs MpoBepka. Kpome Toro, yuuTeIiBaeTcs yuactue
YYaIIMXCSl B JUCKYCCHUSX TIPU OOCYKICHUU BBITIOJHEHHBIX 3a/IaHUM,
OILICHUBAIOTCA pedepaThl yUaIIUXCs U Pe3yJIbTaThl IPOSKTHOU JESTEIHHOCTH.

JlocTrkeHue MpeIMETHBIX pe3yIbTaToB 00yUYEeHUs KOHTPOJIUPYETCS B OCHOBHOM B
MPOIIECCE YCTHOM MPOBEPKU 3HAHUM, ITPU BBITIOTHEHUU MUCHbMEHHBIX
MIPOBEPOYHBIX ¥ KOHTPOJIBHBIX pabOT, TECTOB, TIPH MPOBEIACHUN HAOIIOICHUIA.
HToroBas nmpoBepKa JOCTHIKEHUS MPEAMETHBIX PE3yJIbTaTOB MOXKET OBIThH
OpraHU30BaHa B BHJI€ KOMIUIEKCHOW KOHTPOJBbHOM paOoThl WK 3ayeTta. Ha atom
JTare NPOBEPKH ydalllhecs 3alMILaoT pedepaTsl M0 U3YyUYEHHOU TeMe.

JlocTukeHre MeTanpeaMETHBIX PE3yJIbTATOB KOHTPOJIUPYETCS B MPOLECCE
BBINIOJIHEHUS y4aluMucs HabmoieHuid. [Ipu 3ToM oTcnexuBaercs: yMeHue
YYaIIMXCSl TOCTABUTH 1eJIb HAOII0/IEHUs, TOA00paTh MPUOOPHI, COCTABUTD IJIaH
BBITIOJIHEHUS HAOIOJICHUS, IPEJICTABUTh PE3YyJIbTaThl paOOThI, ClIeTaTh BHIBOJIBI,
yMEHHE T0JIb30BAThCSl U3MEPUTEIHLHBIMU MPUOOPaMHU, OIIEHUBATDH MTOTPEUTHOCTD
WU3MEPEHUS, 3alIUChIBATh PE3YJIbTAT U3MEPEHHUSI C YUETOM MOTPEIIHOCTH, BUAECTh
BO3MOYKHOCTH YMEHBILIEHUS MTOrpemHocTe nsmepenus. Kpome toro,
METaNpeIMETHBIE PE3YyJIbTaThl KOHTPOIUPYIOTCS MPHU MOATOTOBKE yUAIIUMUCS
coobmieHwuit, pedepaToB, MPOEKTOB U UX Mpe3eHTanuu. OIEHUBACTCS YMECHHE
paboTatk ¢ uH(popmalmen, NpeacTaBIeHHOW B pa3HOU (popme, yMEHHE B
obnactu KT, ymeHne ycTaHOBUTh MEXIIPEIMETHBIE CBA3U ACTPOHOMUMU C
JpyrumMu npeaMeramiu ((pusuka, OMoI0rusl, XuMusl, UCTOPUS U Jp.).

JIM4HOCTHBIE pe3yJbTaThl 00yUEHHUS yYaIIUXCS HE OAJIeXaT KOJIMYECTBEHHON
OLIEHKE, OJTHAKO JJAETCsl KaYeCTBEHHAs OLIEHKA JIEATEIbHOCTH U MOBEICHUS
yYaIMXCsl, KOTOpas MOXKET ObITh 3apUKCUPOBaHa B MOPTHOIUO yUaIIErOCs.

Bo3MoxHa pa3Has METOAMKA BBICTABJIEHUS YYAIIUMCSA UTOTOBBIX OLIEHOK MPH
KOHTPOJIE YCBOCHHSI MaTepuala ONnpeeICeHHOW TEMbI. DTO MOXKET ObITh
TpaJMIIMOHHAS CUCTEMA OIIEHUBAHUSI, MOXKET ObITh UCIIOJIb30BaHa PEUTUHIOBAs
CUCTEMa, MPU KOTOPOH OTAETHHO BBICTABIISIFOTCSI OAJITIBI 32 OTBETHI HA YPOKE, 32
BBITIOJTHEHUE 3aIaHUM U MIPEJCTABICHHUE UX, 32 TUCbMEHHBIE KOHTPOJIbHbBIE
paboThI, 3a pedepaThl U MPOEKTHI, 3aTEM ITH 0aJUTBl CYMMHUPYIOTCS U
NEPEBOAATCS B MATHOAIBHYIO KAy OUeHOK. IIpu aToM kaxknomy BTy
JEeATENBHOCTH JOJIKHO OBITh IPUIMCAHO ONPENEIEHHOE YNCIIO0 0aIoB.

DopMbl OPraHu3anuu y4eOHOl AesiTeJIbHOCTH

Yuurens BIOMpaeT HEOOXOUMYIO 00pPa30BaTEIbHYIO TPACKTOPUIO, CTOCOOHYIO
00eCreynTh BU3YaJIU3ALMIO IPOXOKIEHUS TPACKTOPUU 00YUEHUS C
KOHTPOJIbHBIMU TOYKaMHU 3aJ[aHUN Pa3IMYHbBIX BUJOB: HHPOPMAITMOHHBIX,
MPAKTUYECKUX, KOHTPOIbHBIX. DOPMBI OpraHu3aluu yueOHoM NesaTeIbHOCTH
OMPENIENAIOTCS BUAaMHU yaeOHOU paboThl, crieliupUKON yueOHOM TPYIIIIHI,
M3y4aeMbIM MaTepUaIoM, Y4eOHBIMU 1EIIMU. BO3ZMOXKHBI ClieyIOIIHe
OpraHu3anuoOHHbIe POPMbI O0yUCHUS:

® KJIACCHO-YpOYHas (M3yYEHUE HOBOT'O, PAKTHKYM, KOHTPOJIb, JOTOJHUTEIbHAS
paboTa, ypOKU-3a4€Thl, YPOKU — 3aIIUThl TBOPUECKUX 3ajaHuil). B nanHOM



CJlydae MCTOIB3YIOTCS BCE THUIBI 00beKTOB. [Ipy BBITIOJIHEHUH MTPOEKTHBIX
3aJlaHu{ UCCIIEIOBAHNE, OCYIIECTBICHNE MEKITPEIMETHBIX CBSI3EH, IOUCK
nH(OPMAITUHU OCYIIECTBISIIOTCS YYAIIUMHUCS TT0]] PYKOBOJCTBOM YUHUTEIS;

® WHIWBUIyaJIbHAs U WHIWBHIyaTH3UpOoBaHHAas. [103BONISIOT peryIupoBaTh TEMIT

MIPOJIBIKCHUS B O0YUCHHUH KaXKJIOTO IIKOJIBHHKA COOOPAa3HO €ro CIIOCOOHOCTSIM.
[Tpu paboTe B KOMIBIOTEPHOM KJIacce 0 3apaHee MoA00paHHbIM
UH(POPMAITMOHHBIM, PAKTUICCKUM M KOHTPOJIBHBIM 33JIJaHUSIM, COOpaHHBIM U3
COOTBETCTBYIOIIUX O0OBEKTOB, (DOPMUPYETCSI MHIUBUTyAJIbHASI TPACKTOPUS
y4aIerocs;

e rpymmoBas pabora. BosmoxHa paboTa rpynn y4dammxcs 1Mo HHANBUIYaTbHBIM
3amanusaM. [IpenBapurenbHo yuuTenb GopMupyeT 0J0KH 00BEKTOB MIIM 00U OJIOK, Ha
OCHOBAHHUH JIEMOHCTPAIIMH KOTOPOTO POUCXOAUT 00CYKIEHUE B TPYIIax ootmei
po0IeMbl, TMO0 MPHU HATMYUU KOMITBIOTEPHOTO KJ1acca, 00CYK/IeHUe MUHU-3a/1a4, KOTOPhIE
SIBJISIFOTCSI COCTAaBHOM YacThIO 00Iel yueOHOM 3a1auu;

e BHEKJIacCHas paboTa, hccliieloBaTeNbekas paboTa, KpyKKoBas padoTa;

® CaMOCTOSITENIbHAs paboTa yJaluxcs Mo H3y9YeHUI0O HOBOTO MaTepuraia, OTpaboTke
y4eOHBIX HaBBIKOB M HABBIKOB MPAKTUYECKOTO MPUMEHEHHS IPUOOPETCHHBIX 3HAHUH,
BBITIOJIHEHUE WHIUBU Ty JIbHBIX 33JJaHUN TBOPUECKOTO XapaKTepa.

NudopmannonHo-00pa3oBare/ibHAsA cpela JUHUU
Jlns peanuzanuu PabGodeilt mporpaMMbl HCHOJIB3YETCA Y4EOHO-METOJUYECKUN KOMILIEKT,
BKJIFOYAFOIIIHM:

1. BopoHuoB-BenbammHoB b. A., CtpayT E. K. «<AcTpoHoMuMA. 11 Knacc».
Y4ebHUK C 3N1eKTPOHHbBIM NPUJIOXKEHNEM. — M. : Ipogha,
2017.

2. MeTogun4veckoe nocobume K y4ebHuKy «ActpoHommsa. 11 knacc»
aBTopoB b. A. BopoHuoBa-BenbamunHosa, E. K. Ctpayta. — M. :
Opoda, 2017.

3. Pabo4as nporpamma K YMK b. A. BopoHuoBa-BenbamunHoBa, E. K.
CtpayTa : yyebHo-MeTOoaAMnYeckoe nocobue / E. K. CtpayT. — M. :
Opoda, 2017.



NMNOYPO4YHO-TEMATUYECKOE NNAHUPOBAHME MO PASAOEJIAM JINHUN YHEBHUKOB

Ne
n/n

Tema ypoxos

Conep:xanue ypoka

Bua nesiteIbHOCTH y4aluxcst

AcTpoHOMHNS, €€ 3HAYECHHE U CBA3b € APYruMHu Haykamu ( 2 yaca)

[Mpeamer ACTpoHOMUSA, ee CBA3b C APYruMu Monck npnmepos,
aCTPOHOMHH. HaykaMun. PassuTtume actpoHoMunm 66110 | NOATBEPXKAAOLMNX MPaKTUYECKYO
BbI3BAHO MPaKTUYeCKNMU HanpaBJ/IeHHOCTb aCTPOHOMUN
U1 n0Tpe6H9cmM|/| YyesioBeKa, Ha4ynmHaga C
rnybokom opeBHOCTU. ACTPOHOMMUS,
MaTeMaTuKa u p13nKa pa3BmBaJnCh B
TECHOWN CBA3N APYr C OPYromM.
CTpyKTypa 1 MmacwTabbl BceneHHon
Habmronenus Ha3eMHble n kocMmnyeckme npmnbopsl NMpnMmeHeHne 3HaHNIN, NOJyYEHHbIX B
— OCHOBa N MeTon4bl uccnenoBaHUA Kypce pn3nkKu, onsg onmcaHunm
2/2 | aCTpOHOMUH aCTPOHOMUYECKUNX OOBEKTOB. yCTPONCTBa Teneckona.

Teneckonbl K pagonoTeneckKoribl.
BceBosiHOBas acTpoHOMUA

XapaKTepucTuka NpenmyLlecTs
HabNAEHNI, MPOBOANMBIX U3 KOCMOCA

IIpakTH4yeckue 0CHO

Bbl CTPOHOMUM (5 4acoB)

1/3

3Be31bI U
CO3BE3 M.
HebGecHrie
KOOPJAWHATHI.
3BE3IHbIC KAPTHI.

3Be34Has BeJINYMHA KaK
XapaKTepUCTUKa OCBELLEHHOCTWN,
co3naBaemon 3Be3gon. CornacHo
LUKasie 3Be34HbIX BeJIMYNUH Pa3HOCTb Ha
5 BeNNYMH, pasanyme B NOTOKaX CBeTa
B 100 pa3. OkBaTopuanbHasa cuctema
KOOPAWMHAT: MPAMOEe BOCXOXKAEHNE n
CKJIOHeHue. lcnonb3oBaHUe 3Be34HON
KapTbl Aas onpegeneHns obbLeKTos,

NMoarotoBka npe3seHTauum ob
NCTOPUN Ha3BaHUW CO3BE3ONN U 3BE3.

NMpMeHeHne 3HaHUN, NOJNTYYEHHbIX B
Kypce reorpaduu, o cCocTaBleHUn KapT
B pa3/IMYHbIX Npoekuunsax. PaboTa co
3BE€34HON KapToW Nnpu opraHnsaumnm v
nposBeaeHUn HabnaeHnn




KOTOpPbIE MOXHO HabnoaTh B
3a4aHHbIN MOMEHT BpeEMEHN

Buanmoe
IIBUDKEHUE 3BE3]I
Ha pa3IuYHbIX

BbicoTa nositoca Mmpa Hapg
FOPU30OHTOM U ee 3aBUCUMOCTb OT
reorpaunyeckon LWNpPoTbl MecTa

XapaKTepucTuka OoT/INYUTENbHbIX
0CcObeHHOCTEN CYTOYHOIr 0 ABUXKEHUSA
3Be3/ Ha NoJitoCax, 3KBaTope N B

2/ reorpadpudeckux | HabnwoageHnsa. HebecHbIn mepuanaH. CpefHUX LWMpoTax 3eMu
IIHPOTaX. KynbMUHaumnsa ceeTu.
OnpepneneHne reorpanyeckomn
LWWPOTHI MO N3MEPEHUIO BbICOThI 3Be3/
B MOMEHT UX KYJIbMUHaL NN
Buaumoe DKANNTUKa U 304MaKallbHble XapakTepucTtuka ocobeHHOCTEN
TOMYHOE co3Be3amnsd. HakNoH 3KINNTUKN K CYyTO4YHOro asumxxeHmda CosHua Ha
JIBIKEHHUE HebecHoMy akBaTopy. [osloKeHne noJitocax, 3KBaTope N B CpefHnx
35 Counria. ConHua Ha SKNUNTUKE B [HU ) LMpoTax 3eMnm
DKIJIMIITHKA. PaBHOLEHCTBUW N COJTHUECTOAHUMN.
N3meHeHne B Te4yeHne roga
MPOOO/IKUTENBbHOCTN OHA N HOYM Ha
pa3in4HbIX reorpaduyecknx WMpoTax
4/6 JIBW>KeHHE 1 JlyHa — 6nnmxxanwee K 3emne N3y4yeHne oCHOBHbIX ¢pa3 JlyHbl.

¢a3bl JIyHsI.
3atmenns ConHua
u JIyHbl.

HebecHoe Teno, ee e JUHCTBEHHbIN
eCTeCTBEHHbIN CNYyTHUK. lNepuon
obpalieHunsa JlyHbl BOKpYr

3eMnun 1 BOKpYr CBoen ocn —
cnagepunyveckunin (3eesgHbin) Mecsu.
CnHogun4ecknm mecsl — nepuog
MOJIHOW CMeHbl (ha3 JIyHbl. YcnoBus
HACTYMJIEHNSA COJIHEYHbIX U JTYHHbIX
3aTMeHNn. X nepnogmnyHoCTb.

OnuncaHue nopsaaka Ux cMeHbl. AHanns
NPUYNH, MO KOTOpPbIM JlyHa BCceraa
obpalleHa K 3eMsie 04HON CTOPOHOWN.
OnncaHve B3aMHOro
pacnonoxxeHunda 3emnu, JIyHol n ConHua
B MOMEHTbI 3aTMeHUN. O6bsCHeHne
NPUYNH, MO KOTOPLIM 3aTMeHna CosiHua
N JIyHbl HE NPONCXOAAT Ka)KAbl MecsaL,




[MosiHble, YaCTHbIE N KoJibLeobpa3Hble
3aTMeHunsa ConHua. MNMonHble n YaCcTHbIe
3aTMeHuna JlyHsbl. [penBbldncneHme
OyayLwimx 3aTMEHUN

5/7

Bpems u
KaJICHJaphb.

To4YyHOe BpeMsa 1 onpepeneHmne
reorpacuyeckon 0onroTel. HacoBble
rnosica. MectHoe 1 NosiICHoe, neTHee U
3uMHee BpeMd. KaneHfoapb — cucrtema
cyeTa ONINTeNIbHbIX MPOME)XYTKOB
BpeMeHu. IcTopuna KaneHpaps.

BucokocHblie rogbl. CTapbiil U HOBbIW
CTWU/b

[foaroToBKa 1 npe3seHTauus
coobuwieHnsa ob nctopun KaneHaaps.

AHanun3 HeobxoaMmMocT BBeOEeHUS
4ACOBbIX MOSACOB, BACOKOCHbIX N1eT U
HOBOI0O KaJieHJapHOoro CTuns

Crtpoenne CosiHeuHO# cuctembl (7 4acoB)

1/8

Pa3Burne
MPEICTaBJICHUHN O
CTPOCHUHU MUPA.

eoueHTpMYeckasa cucteMma Mupa
ApuctoTensa-lfTtonemeda. Cucrtema
3NULMNKNOB N anppepeHToB A4
0b6bsAcHeHUA neTneobpasHoOro
OBMXXeHus nnaHeT. Co3ngaHme
KonepHMKOM resimoLeHTpuYeCcKown
cucTtembl Mupa. Ponb Nanunes B
CTaHOBJIEHNN HOBOW CUCTEMbI MUPa

[MooroTtoBKa 1 Npe3eHTauuns
CoObLLEHNSA O 3HAYEHUN OTKPbLITUN
KonepHuka v Nannnea on4
dhopMmnpoBaHNSa Hay4YHOW KapTUHDbI
Mupa.

Ob6bsAcHeHUe neTneobpa3HoOro
OBVXEHWNA NNaHeT C UCNOoJIb30BaHMEM
3NULMNKNOB U AN PepeHTOoB

2/9

Kondurypauu
Y IUIAHET.
CuHOIMYECKUN
nepuo.

BHyTpeHHMe N BHeLUHNe MNJlaHeThl.
KoHpurypauum nnaHeT:
MPOTUBOCTOAHNE N COeUHeHne.
Nepunoanyeckoe M3MeHeHue ycsi0Bumn
BNOVMOCTMN BHYTPEHHUX N BHELHUNX
nnaHeT. CBA3b CMHOOANYECKOro U
cuagepunyeckoro (3sesgHoro) nepnoaos

OnuncaHmne ycnoBun BMONMOCTHU
niaaHeT, HAaXoOALWNXCA B PaA3JINYHbIX
KOHUrypaumnsax. PeweHmne 3agad Ha
BblYMC/ieHMe 3Be34HbIX NepnonoB
obpaleHns BHYTPEHHUX N BHELLIHUX
nnaHeT




obpalleHna nnaHeT

3aK0HbI Tpwn 3akoHa Kennepa. dnaunc. AHanmns 3akoHoB Kennepa, nx
ABYOKeHUS aneT | MI3MeHeHune CKOpOoCTU OBUMKEHUS 3HaYeHns 0N pasBuUTUAa PU3INKN U
ConHeuHoi NaaHeT Mo 3NAnUNTu4eckKum opbuTam. acTpoHOMUW. PelleHne 3a4a4 Ha
3/] | CHCTEMBL. OTKpbITHE Kennepom 33KOHOB Bbl4NC/IEHNE PACCTOAHUN MJaHeT oT
0 OBU>XXEeHUS MJIaHeT — BaX>XHbIN LWar Ha Co/siHUa Ha OCHOBe TpeTbero 3akoHa
MyTW CTaHOBNEHUA MeXaHUKN. TpeTtun | Kennepa
3aKOH — OCHOBa 419 Bbl4YNCNEHUS
OTHOCUTEJIbHbIX PACCTOAHUN MJIAHET OT
ConHua
OmnpenencHue Pa3mepbl n popmMa 3eMn. PelwleHue 3apa4 Ha Bbl4UCEeHNe
m PacCTOSTHHIN U TpuaHrynaums. I'opm30HTanvab||7| PacCTOAHNN N pa3MepoB 0O0BHLEKTOB
| | pasmepos Ten B rnapasinakc. Yrnosble U JIMHENHbIE
CosHeuHOM pa3Mmepbl Tesn CoSIHEYHOU CUCTEMDI
CHUCTEMC.
[TpakTudeckas MnaH ConHeYHOM CNCTEMDI B NocTpoeHune nnaHa ConHeYHoMn
pabota ¢ rulanom | MacwTabe 1 cM K 30 MAH KM C CUCTEeMbl B NPUHATOM MacwTabe ¢
5/1 | ConneuHoi yKa3aHueM NoJsioKeHUs njaaHeT Ha yKa3aHun eM MoJIoXKEeHUA njiaHeT Ha
2 | CHCTEMBI. opbuTax cornacHoO AaHHbIM opbutax. OnpegeneHne BO3MOXKHOCTH
«LIKO/IbHOMO aCTPOHOMMYECKOro nx HabnwgeHnsa Ha 3agaHHyo oaTy
KaneHgapsa» Ha TeKyLWwuin y4ebHbin roa
OTKpBITHE U MNoaoTeBep)XneHwe cnpaBenIMBoCTU PeweHwne 3a4a4y Ha BblYUCTIEHNE
pUMEHEHHE 3aKOHa TAroteHusa anda JIyHbl n NNaHeT. | Maccbl NnaHeT. O6bACHeHMe MexaHu3mMa
¢/ | 3axona Bo3sMyule HUA B ABMKEHUWN Ten BO3HMKHOBEHUNS BO3MYLLUEHUN N
3 BCEMHUPHOTO ConHe4dyHowm cuctembl. OTKpbITUE MPWUINBOB
TATOTCHUSI. nnaHeTbl HenTyH. OnpeneneHne Macchl

HebecHbIX Ten. Macca 1 NAOTHOCTb
3emnn. MNpununebl N OTAUBGI




JIBH>KeHHE Bpemsa ctapTa KA 1 TpaekTopum [MooroToBKa 1 Npe3eHTauuns
HCKYCCTBEHHBIX rnoJjieTa K nJjaHeTam N Apyrum tTenam coobleHnsa o KA, nccnenyrowmx
7/1 | CIIyTHHKOB U CosiHeYHOW cucTeMbl. BbinonHeHne npupony Ten CoIHEeYHOW CUCTEMBI
4 | KOCMHYECKUX MaHeBpPOB, HEOOXOAUMbIX O/ NOCaAKW
anmnaparos (KA). | Ha NOBEPXHOCTb NJIAaHEeTbl UK BbIXO4a
Ha opbuTy BOKpPYr Hee
IIpupona teJ coiHe4YHOM cucTEMBI (8 4acoB)
ConHeuHas (MnoTe3a o opMMpPoOBaHUN BCEX AHanNn3 OCHOBHbIX MOJIOXKEHUN
crcTeMa Kak Ten CosIHEeYHOW CUCTEeMbI B nNpoLecce COBpPEeMEHHbIX nNpencraBsieHnin o
/15 | KOMIUIEKC Ter, ONNTENbHON 3BOJIIOLNN XOJI04HOIo npoucxoxxageHnn Tesn ConHevYyHon
UMeroIuX odmiee | ra3onbiieBoro obsaka. ObbsACHEHNE NX | CUCTEMBI
IPOUCXOXKJCHUE. | NMPUPOAbl HA OCHOBE 3TON r’MNoTe3bl
3emus u JlyHa KpaTkue cBefneHus o npupoae Ha ocHoBe 3HaHUI U3 Kypca
- JBOMHAs 3emMnn. YCNoBmMA Ha NOBEpPXHOCTU JlyHbI. | reorpadunn cpaBHeHMe npuponbl 3emMaun
TUTaHETa. IBa Tnna NyHHOW NMOBEPXHOCTU — MOpPS | € npupoaon JIyHbl. O6bsCHEeHUe
N MaTepukWu. [opbl, KpaTepbl U Apyrue | NPUYUHbI OTCYTCTBUSA Y J1yHbI
dhopMbl penbeda. lNpouecchl aTMocepsbl. OnncaHme oCHOBHbIX YOPM
1 hopMumpoBaHNA NOBEPXHOCTU JIyHbI K JIYHHOW MOBEPXHOCTU U UX
6 ee penbeda. PesynbTaThl MPOUCXOXKOEHUA.
nccnenoBaHuUM, NpoBeneHHbIX [MooroToBKa 1 Npe3eHTauuns
aBTOMaTUYEeCKUMK annapaTamMu n coobeHnsa ob nccneposaHuax JIyHel,
aCTpoHaBTaMWN. BHyTpeHHee CTpoeHne | npoBeaeHHbIX cpeacTBamMu
JIyHbl. XNMNYECKNUN CoOCTaB NYHHbIX KOCMOHaBTUKM
nopon. ObHapyxeHune Boabl Ha JIyHe.
[MepcnekTmBbl 0CBOEHUNSA JIyHbI
3/1 JIBe rpyIIbL AHaJ/IN3 OCHOBHbIX XapaKTepPUCTUK AHann3 TabnnyYHbIX OaHHbIX,
7 | maHer. nnaHeT. PazpeneHne nnaHeT no NPU3HAKOB CXOACTBa N pa3indynn

pa3mMmepaMm, MacCCe cpenHeVl

N3y4aeMbIX 06BHEKTOB, KJlaccudpukayms




NAOTHOCTU. MMNaHeTbl 3eMHON rpynnbl U
nnaHeTbl-rMranTbl. X pasznnynsa

o0bbekToB

Ipupona CXo4CTBO BHYTPEHHEro CTPOeHUNA " Ha ocHOBe 3HaHUWN PUN3nN4eCcKnx
IUIAHET 3€MHOM XUMUYECKOro CoCTaBa MNJjaHeT 3€éMHOW | 3aKOHOB 00bACHEHME ABEHUN U
TPYIIIBI rpynnbl. Pensed noBepxHOCTWU. npoLeccos, MPONCXOAAWMNX B
BynKaHMW3M 1 TEeKTOHUKA. aTMocdepax nsaHeT. OnncaHmne m
MeTeopuTHble KpaTepbl. OCODEHHOCTN | CpaBHEHME NpUpPoabl NaaHeT 3eMHON
TeMnepaTypHbIX YCNOBUIN Ha rpynnel. O6bACHEeHWe NPUYNH
4/1 Mepkypuu, BeHepe n Mapce. OTamnyma | cywiecTeyowmnx pas3inymn. Noarotoska
8 CcoCTaBa aTMocdepbl 3eMnn oT N npeseHTaumnsa coobueHns o
aTMocdep Mapca n BeHepbl. Ce30HHbIE | pe3y/ibTaTax nccnenoBaHMin nnaHeT
n3MeHeHnsa B aTMocdepe n Ha 3eMHOW rpynnobl
noeepxHocTn Mapca. CocTodAHMe BOAObI
Ha Mapce B NpoOLUJIOM N B HacTosllee
BpeMs. DBOJIIOLMA NPUPOLLI MJIAHET.
[MoncKn XXN3HWM Ha Mapce
VYpok- ObcyxaeHune pas3inyHbIX acrneKkToB [MooroToBKa 1 npeseHTauuns
JIUCCKYCHS npobnem, cBA3aHHbIX C coobuieHna no aTon npobneme. Y4yactume
5/1 | «IlapHHKOBBIi cyluiecTtBoBaHMEM MapHUKOBOIro B ANCKYCCUN
9 | addexT: monp3a 3(ppekTa 1 ero poam B PopMmMpoBaHNmn
WIN Bpea?» N COXPaHEHUN YHUKaIbHOW Npupoabl
3eMnn
6/2 ITaneTsI- XNMUYECKUN COCTaB N BHYTpPEHHee Ha ocHoBe 3HaHUN 3aKOHOB (PU3NKU
0 | ruraHThl, UX CTpOeHne NNaHeT-rmraHTos. onuncaHve Npupoabl rMNJiaHeT-r;uraHToB.

CIIYTHHUKHU U
KOJbLa.

NCTOYHUKIN dHEpPrmnn B Hegpax
nnaHeT. O6n1a4HbIV NOKPOB U
aTMoChepHasa umpkynauun4.
Pa3sHoobpa3ne npupoabl CNyTHUKOB.

MoaroToBKa N Npe3eHTauns cooblleHuns
O HOBbIX pe3yJibTaTax UCC/en0BaAHNN
NJI@HET-TUraHTOB, UX CMYTHUKOB U
Kosey,. AHanu3 onpegesnieHns NOHATUS




CxoncTBO Npmpoabl CNYTHUKOB C
niaaHeTaMmu 3eMHOW rpynnbl U JIyHOW.
Hann4une atmocdep y KpynHenwmnx
CnyTHMKOB. CTpoeHne 1 cocTas KoJell

«MJIaHETa»

Manble Tesa

AcTepounabl rnaBHoro nosca. Mx

OnucaHwne BHelWwHero snaa

ConHeuHo pa3sMepbl U YNCNEHHOCTb. Manble Tena |acteponnosB n komeT. ObbsacHeHne
CHCTEMBI nosica Komnepa. NnyToH n gpyrue NpoLeccoB, NPONCXOAALNX B KOMETE,
KapJZIMKOBbIe naaHeTbl. KoMmeTbl. NX NP N3MEHEHUWN ee PaCCTOAHUA OT
7/2 cTpoeHune n coctaB. OpbuTtbl KOMeT. ConHua.
1 Obuwas YNCNEHHOCTb KOMET. NoaroTtoBka n npeseHTauuns
KomeTHoe obnako OopTa. coobleHna o cnocobax obHapyxeHus
ACTepongHO-KOMEeTHas OnacHOCTb. Bo3- | omacHbIX KOCMUYECKNX 06 bEKTOB U
MO>XHOCTU N Ccnocobbl ee npenoTBpaLLEHNSA NX CTOJIKHOBEHUS C
npenoTepalleHnsd 3emnen
Merteopsl, OOounHo4YHbIe MeTeopbl. CKOPOCTH Ha ocHOBe 3HaHWA 3aKOHOB (PU3NKN
OOIH I, BCTpe4yn c 3emnenn. Hebonblune Tena onmncaHme n obbAaCHeHne sBJIEHNN
METEOPHTHIL. (MeTeopounabl). MeTeopHbIE MOTOKN, UX | MeTeopa U bonuaa. NoaroToBka
8/2 CBA3b C KOMeTaMu. KpynHble Tena. coobuweHnsa o nageHnn Hanbonee
2 fdsneHue 6onnpaa, NnageHne MeTeopuTa. | MU3BECTHbIX METEOPUTOB

Knaccunpmnkauma eTeopuToOB:
)Kesie3Hble, KaMeHHble,
»KeJie30KaMeHHble

Counue u 3Be31b1 (6

4acoB)

1/2
3

ComHne: ero
COCTaB U
BHYTPCHHEE
CTpOEHHUE.

NcTo4HUK 3Heprum ConHua u 38e3[
— TepMosafepHble peakuunun. lNMepeHoc
3Hepruun BHyTpu ConHua. CTpoeHune ero
aTMocdepsbl. ['paHynaumnsa. CoiHe4YHas
KopoHa. ObHapy>XeHue NoToka

Ha ocHoBe 3HaHUN PU3NYHECKNX
3aKOHOB OnMncaHme n obbacHeHue
SIBNIEHUA 1 Npoueccos, HabnwaaeMbix
Ha ConHue. OnmncaHme NpoL,eccos,
NPONCXOOALLNX NPU TEPMOAAEPHbIX




COJIHEYHbIX HENTPUHO. 3HAYEHME 3TOro
OTKPbLITUA ANA PU3INKN N aCTPOPUINKN

peakumax NpoTOH-MPOTOHHOIO LKA

CoHeunas
AKTUBHOCTH U €€
BIIUSIHUE HA

MposaB/EHNS COJTHEYHOW
AKTUBHOCTU: COJIHEYHbIE NATHA,
npoTybepaHLbl, BCMbILLKMW,

Ha ocHOBe 3HaHuW O niasme,
NOSy4YEHHbIX B Kypce (PDU3nKKn, onncaHme
obpa3oBaHusA NaTeH, NnpoTybepaHuEB

3eminio. KOPOHasbHble BbIOPOCHI MaccChl. [NOTOKU | APYTrUX NMPOABAEHUA CONTHEYHON
2/ COJIHEYHOW NNa3Mmbl. IX BAMSHUE Ha aKTUBHOCTW. XapaKTeUpI/ICTI/IKa
4 COCTOSIHME MarHuTochepbl 3eMn. npoLeccoB COJIHEYHOWN aKTUBHOCTU U
MarHuTHble Bypun, NONSPHbIE CUSAHUA U | MEXAHU3MA UX BANSAHUA Ha 3eMJIt0
apyrue reogpusnydeckume aBiieHus,
BAVAIOWLME Ha paanocBssb, cbon B
NIMHNAX aneKTponepenayu. lNMepropn
M3MEHeHNs COJIHEYHOW aKTUBHOCTN
dusndeckas 3Be3na — NpupoaHbIn OnpepneneHne NOHATUA «3Be3La».
pUpPO/Ia 3BE3I. TepMosgepHbIn peakTop. CBEeTUMOCTb | YKa3aHMe NosoXKeHns 3Be3 Ha
3Be3abl. MHOroobpasune munpa 3Besq. X | anarpamMmme «CnekTp — CBETUMOCTb>»
3/2 CneKTpaJibHaa Knaccmpunkauyms. COrNlacHO X XapakTepuctnkam. AHanms
5 3Be34bl-rUraHTbl N 3Be34bl-Kap/InKu. OCHOBHbIX Fpynn AnarpaMmmsl
OunarpaMmMma «CnekKTp — CBETUMOCTb».
[BONHbIE N KpaTHble 3Be34bl. 3BE34Hble
ckonsieHnd. Ix coctaB 1 BO3pacT
4/2 [lepemenusbie u Lledhenaobl — npuponHblie Ha ocHoBe 3HaHWU No Pu3nke
6 | HecranuoHapHble | aBTOKos1iebaTeNlbHble CUCTEMBI. onncaHue nynbcaunmnm uedens Kak
3BE3/IbI. 3aBUCUMOCTb «Mepnoa — CBETUMOCTb». | aBTO-KosiebaTeNnbHOro npouecca.

3aTMEeHHO-ABOWHbIE 3Be34bl. BCNbIWKNX
HoBbIX — siBN1IeHME B TE€CHbIX CUCTEMaAX
ANBOWHbLIX 3Be34. OTKpbITHUE

«3K30MNJlaHeT» — nJlaHeT U NJIaHeTHbIX

MoarotoBkKa coobweHusa o cnocobax
0bHapy)XEeHNs «3K30MJaHeT» "
NOJIYYEHHbIX pe3ysibTaTax




CUCTEM BOKPYI Apyrux 3pe3f,

DBOJIIOIMS 3aBUCNUMOCTb CKOPOCTU U Ha ocHoBe 3HaHUW No pusnke
3BE3/I. MPOAO/DKUTENbHOCTU 3BOIIOLNN 3Be3 | OLeHKA BPEMEHW CBeYeHNs 3B8e34bl Mo
5/ OT UX Macchl. Becnbiwka CBepxHOBOM — | N3BECTHOM Macce 3arnacoB BOOOPOAA;
. B3pbIB 3Be3bl B KOHLLe ee 3BOJIIoLUN. A8 onucaHmsa npmpoabl 06 beKTOB Ha
KoHe4Hble cCTaaun Xn3Hu 3se3: benble | KOHEeYHON CTaAun 3BOJIOLNN 3BE3 ]
KapJINKWU, HENTPOHHbLIE 3BE3 bl
(nynbcapsbl), YepHble Ablpbl
[TpoBepouHas NpoBepo4yHas paboTa No TemMam: NMoaroTtoBka K nposepoyHoun paboTe.
pabota «Comnnne u | «CTpoeHne CoNHEeYHON CUCTEeMbI», NoBTOpeHwue:
6/2 | Comueunas «[Mpnpona Ten CoHEYHON CUNCTEMBI», —OCHOBHbIX BOMPOCOB TeM;
8 | cuctemay. «CosiHue v 3Be3abl» —cnocoboB peweHns 3agay;

—MPUEeMOB NpaKTU4eckon paboThbl C
naaHoM Co/IHEYHOWN CUCTEMBbI

CrtpoeHue u 3BOJIIOIUS BCeJIeHHOM (5 yacoB)

Haia Pa3mMepbl 1 cTpoeHune [anakTuKn. OnuncaHmne CTpPoOEHUA N CTPYKTYpPbI
["amakTurka. Pacnono>xeHune n asunxxeHne ConHua. FanakTukn. N3ydyeHmne obbeKTOB
12 [Mnockada n chepunyeckas NoacUCTeEMbI MJIOCKOW N chepnyHeckonm noacmncTemMm.
9 [@anakTukun. 4apo n cnmpanbHbie MoaoroTtoBka coobLleHns 0 pa3BUTUN
pykaBa [NlanakTuku. BpauwieHune nccnenoBaHUM ManakTuky
fanakTuKn n npobnema «CKpbITON
MacCCbI»
2/3 Hara Pagunounsny4yeHme mexx3pe3gHoro Ha ocHoBe 3HaHWU No Pu3nke
0 | TlanakTHKa. BewecTBa. Ero coctas. ObnacTtu 00bACHEHME pa3/INYHbIX MEXaHWU3MOB

3Be34000pa3oBaHnda. ObHapy>xeHune
CNIOXKHbIX OPraHNYeCcKnX MoseKyl.
B3anMoCBSA3b 3B€34 N MEX3BE34HOM
cpenbl. MnaHeTapHble TYMAaHHOCTN —

paanounsnyyerms. OnucaHue npouecca
bopMupoBaHus 3Be34 U3 X0JI0AHbIX
ra3onblyieBbix 061aKOB




OCTaTKW BCIbIWLEK CBerHOBbIX 3BE3[]

Jpyrue CnupanbHble, 371IUNTNYECKNE U OnpepeneHne TUMOB ranakTuK.
3BE3/IHBIE HenpasWuJbHble rafakTukKu. Nx Moarotoska coobuieHnsa o Hanbosee
CHCTEMBI — OTNNYNTENbHbIE 0COBEHHOCTMN, NWHTEPECHbIX NCC/Ief0BaHNAX FaslakKTUK,
rajTlakTHKH. pa3Mepbl, Macca, KOJIM4eCTBO 3Be3[. KBa3apoB U ApYrux ganeknx obb-eKTos

3/3 CBepxMacCcCMBHbIe YepHble Oblpbl B

1 anpax ranakTuk. Ksasapbl n
pagunoranakTukn.
B3anmogencTeyouwime ranakTuku.
CkonJsieHns n CBepXCKonJeHuns
raslakTuK

Kocmosorus Obuwasa Teopuss OTHOCUTENBLHOCTN. NMpumMeHeHne NpunHunna Jonnepa
Havanma XX Beka. | CTauunoHapHada BceneHHasa A. ANa 06 bACHEHNS «KPACHOr0 MELLEeHNS».

dnHwTenHa. Boisog A. A. dpuagmaHa o NMoaroTtoBka coobuieHns o
4/3 HecTaunoHapHOCTK BceneHHon. neatenbHOCTN Xabbna n GpmngmaHa.
2 «KpacHoe cMelleHne» B CneKTpax [loKa3aTenbLCTBO CrpaBen/iMBoOCTH
raflakTuUK 1 3aKoH Xabbna. 3akoHa Xabbna aonda HabnwopgaTens,
PacwunpeHue BceneHHoOM nponcxoauT pacnofoXXeHHoro B tobon ranakTuke
O4HOPOOHO 1 U30TPOMHO

OCHOBEI [MnoTte3a . A. [aMoOBa 0 ropsa4yem [MfoaroToBKa 1 npe3seHTauus
COBPEMEHHOI Havasne BceneHHon, ee 06oCHOBaHME U | cOoOLWLEHNSA O AeATeNbHOCTM [aMoBa U
KOCMOJIOTHIH. noaTeep>XaeHue. PennkToBoe naypeatos Hobenesckon npeMmuu no

5/3 n3nyyeHue. Teopus bonblloro B3pbiBa. | husnke 3a paboTbl MO KOCMOJSIOrNN
3 O6pa3oBaHUE XMMNYECKUX IN1IEMEHTOB.

dopmMUpoBaHME ranakTukK 1 3sesn.
YckopeHune pacwmpeHnsa BceneHHown.
«TeMHas sHeprma» N aHTUTAroTeHue

7Ku3Hb M pa3yM Bo BceJIeHHO (2 4yacoB)




Vpok — Mpobnema CcyLecTBOBaAHMNSA XN3HU NMoaroTtoBka n npeseHTauuns
1/3 | koHbepeHIus BHe 3eMnu. Ycnosus, Heobxogumble coobLeHnsa 0 COBpeMEHHOM COCTOSAHUM
4 «OauHOKM 11 MBI | ONA Pa3BUTNA XXU3HWN. [MTONCKWN XXN3HWK Hay4HbIX MCCﬂe,D,OBaHMVI no r|p06neMe
B0 Beenennoii?» | Ha nnaHeTax ConHEeYHOW CUCTEMBbI. CYLLeCTBOBaHUSA BHE3EMHOW XXU3HU BO
VYpok — Cno>xHble opraHu4yeckme coeguHeHnda B | BceneHHon. Y4acTtue B ANCKYCCUK MO
KOH(pEpEHIIHs kKocMoce. CoBpeMeHHbIe BO3MOXXHOCTK | 3Ton npobneme
/3 «OnuHOKHN JII/{MI:I PaonoaCTpoOHOMNN N KOCMOHABTUKN
5 BO Bcenennoit?» aOnda ceda3nm C gpyrmmMmnm umBmniansauymnsamn.
NNNaHeTHble CUCTEMbI Y APYrUX 3Be3[.
YennoBe4yecTBO 3aABNA€T O CBOEM
CYLLLECTBOBAHUMN
KanenaapHo-teMaTu4ecKkoe NJIAHUPOBAHUE
10 xaacc ( 20 yacos, 1 yac B He1eJ110)
e Ha3zBanmue Ili1anupyemMble pe3yabTarhbl Har Jara
pa3ae/ioB a mo
n/n Tema JIMYHOCTHBIE MeTanpeaMeTHbIe IMpenmerHbie iany hakr.




pa3aejioB

ACTpoHOMMSI, €€ 3HAYEHHE U CBS3b ¢ IPYruMH HaykamMu ( 2 yaca)

IIpenmer (dopmupoBaHue (dbopMynupoBaTh BOCIIPOU3BOJIUTH CBEICHHUS
1/1 | 3CTPOHOMHH. NONOKHUTENBHOTO | BBIBOJBI H 3aKIIIO4CHNUA 10 UICTOPUH Pa3BUTHUS
OTHOILIEHUS K POCCUNCKOMN aCTPOHOMMH, €€ CBA3AX C
ACTPOHOMMYECKOW HAYKE (bU3UKON M MATEeMATHKOM
HabGmronenus (dopmHpoBaHuE KJ1acCU(UIIMPOBATH UCITI0JIb30BaTh NOJIyYEHHbIE
— OCHOBa yOEKJIEHHOCTH B OOBEKTHI UCCIIEIOBAHUS, | paHEe 3HAHUS AJi1 OObSICHEHUS
aCTPOHOMMH BO3MOKHOCTH MO3HAHUS CTPYKTYpPHUpPOBAaTh YCTPOMCTBA U MIPUHIMIIA
2/2 3aKOHOB IIPUPOIBI U UX M3y4aceMblld MaTeprall paboThI TenecKormna
UCIIOJIb30BaHUs Ha OJ1aro
Pa3BUTHS YETOBEYECKOM
MBWIN3ALHUH
IIpakTH4Yeckne OCHOBBI ACTPOHOMMH (5 4acoB)
1/3 3Be3/bI U dbopmMupoBaHUE YMEHHUS BBIIIOJIHATH BOCITPOU3BOIUTH
CO3BE3 M. yIPaBJIsATh CBOEH ITO3HABATEJIbHBIE U ONPENIEIICHNUS] TEPMUHOB U
HebGecHrbie MIO3HABATEIbHON IIPAKTUYECKUE 3aJaHus MTOHSATHN: CO3BE3UE;
KOOPAWHATHI. NEATEIbHOCTHIO, OpHUEHTAaIMsI HA MECTHOCTH
3BE3/IHbIC KapThl. | OTBETCTBEHHOT'O
OTHOILLIEHUS K YYEHUIO
2/4 Buaumoe dbopmupoBaHue HAXOJUTh IPOOIIEMY BOCIIPOU3BOUTH
JBUYKEHUE 3BE3] NIO3HABATEIBHOMN U UCCIIEIOBAHUS, CTABUTh | TOPU30HTAIBHYIO U
Ha pa3JInYHbIX UH(POPMAITMOHHOMN BOIIPOCHI, BBIIBUTaTh SKBATOPUAIBHYIO CUCTEMBI
reorpayecKkux | KyJbTypbl TUIOTE3Y, peaiararh KOOpJIMHAT;
HIMPOTaX. albTEPHATUBHBIC MMETh NPEJICTABIECHUE O

CIOCOOBI pelIeHUs
po0JieMbl U BHIOUPATh

MMOJIBUKHOM KapTe 3BE3JHOTO
HeOa;




W3 HUX HauboJliee

00BSICHATH HAOJIIOJaeMBIE

3¢ (peKTUBHBIN, HEBOOPY>KEHHBIM TJIa30M
JIBUKEHUS 3BE3]] HA PA3IMUHBIX
reorpauuyecKux MUpoTax
3/5 Buaumoe dbopmupoBaHue aHAJIU3UPOBATH BOCIIPOU3BOUTH
TOJUYHOE NIO3HABATEJIBLHOMN U HaO0JII0JaeMbI€ SBJIICHUS U | OTIPEICTICHUS] TEPMUHOB U
JBUKECHHE uH(OPMAITMOHHON OOBSCHATH MPUINHBI UX MOHATHI: BBICOTA U
Connua. KYJbTYpPBI, B TOM YHCIIE BO3HUKHOBEHUS KyJpMmuHanus CoJiHia,
OKIIAITHKA. HABBIKOB CaMOCTOSITEIbHON SKJIUIITUKA;
paboThI C KHUTAMU U OOBSCHATH HAOII01aEMbIC
TEXHUYECKUMU CPEJICTBAMU HEBOOPYKEHHBIM IJ1a30M
MH()OPMAIIMOHHBIX neuxenus: CoiHia Ha
TEXHOJOTUN pa3IUYHBIX TeorpadpuuecKkux
IIUPOTAX
4/6 JIBr>KeHHE U dbopmupoBaHue aHAJIU3UPOBATH OOBSICHATH HAOIIOJaeMbIe
¢a3zbl JIyHbI. MIO3HABATEIBHON U HaO0JII0JaeMbI€ SIBIICHUSI U | HEBOOPY KEHHBIM TJ1a30M
3armenus ConHia | “HPOPMAITMOHHOM OOBSACHATH MPUINHBI UX nBuxeHue u ¢asol JIyHbl,
u JIyHbIL KYJIbTYPbI BO3HUKHOBEHUS MIPUYHHBI 3aTMEHUN JIyHBI U
Connua
57 Bpewms u dbopmupoBaHue TOTOBUTH COOOIIICHUS BOCIPOU3BOJINTh
KaJIEHJaph. N03HABATEILHON U Y TIPE3EHTALUU C ONpeJEeIeHUs] TEPMUHOB U
UH(OpPMaIIMOHHON HCII0JIb30BAHUEM IOHATHI: MECTHOE, NTOSICHOE,
KYJbTYPBI MaTepHalioB, MOJIYYEHHBIX | JIETHEE U 3UMHEE BpPEeMS;

u3 MHTepHera u qpyrux
HUCTOYHUKOB

00BSICHATH HEOOXOIUMOCTD
BBEJICHUS BHCOKOCHBIX JIET U
HOBOT'O KaJICHJIAPHOTO CTHIIS;

ONpeAesiTh BpeMs M0
PaCIIOJI0KEHHUIO CBETHII Ha HeOe




Crtpoenue CosiHeuHOi cucrtembl (7 yacoB)

1/8 PazButue dbopmupoBanue KJIacCU(UIIUPOBATH BOCIIPOU3BOIUTH
MPEJICTABICHUM O | IO3HABATEJILHOM U O0OBEKTHI HCCIICIOBAHUS, | HCTOPUYECKUE CBEIACHUS O
CTPOCHUU MUpA. uH(pOpMaITMOHHOM CTPYKTYpUpPOBaTh CTQHOBJICHUU U PA3BUTHUU

KYJIBTYPBI, B TOM YHCJIE M3y4aeMbIii MaTepuall, TeIUOIEHTPUYECKOM CUCTEMBI
HABBIKOB CAMOCTOSITEIIbHON | (OpMYyIMpPOBAThH BEIBOJABI | MHUpa

paboThI C KHUTaAMU U Y 3aKJIFOYEHUS

TEXHUYECKUMU CPEJICTBAMU

UH(OPMAIMOHHBIX

TEXHOJIOTUH

2/9 Kondurypamu dbopmupoBaHue Ha MPAKTHUKE BOCIIPOU3BO/IUTH
U TIJIAHET. MO3HABATEILHOU U M10JIb30BAThCSI OCHOBHBIMHU | OTIPEJICJICHUSI TEPMUHOB U
Cunoguyeckui uH(pOpMAITMOHHOM JIOTUYECKUMHU MMPUEMaMH, | MIOHATHI: KOHPUTyparus
MIEPUO/I. KYJIbTYPbI METOJlaMU HAOJIIOICHUS, | IIJIAHET, CHHOJWYECKUH 1

MO/JIeJIUPOBaHUSI, CUJICPUYECKUMN TIEPUOJIBI
MBICJICHHOTO oOpaleHus TUTaHeT
AKCIIEPUMEHTA,

MIPOTHO3UPOBAHUS

3/1 3aKOHBI dbopmupoBaHue Ha MMPAKTUKE BOCIPOU3BOIUTH

0 JBIDKCHUS TUTAHET | YOSXKICHHOCTH B MOJIb30BAThCSl OCHOBHBIMHU | OIIPE/ICIICHUS] TEPMUHOB U
ConneuHoM BO3MOYKHOCTH TIO3HAHUS JIOTUYECKUMHU MPUEMaMH, | MOHATHI: aCTPOHOMHUYECKasI
CHCTEMBI. 3aKOHOB MPUPOBI U UX METOIaMH1 MBICIICHHOTO eIMHHMIIA;

UCIIOJIb30BaHUs Ha 0J1aro AKCIIEPHUMEHTA bopMyIUpOBaTh 3aKOHBI
Pa3BUTHS YEIIOBEUECKOM Kennepa, onpenenars Macchl
UBUJIN3AIAN MJIAHET HA OCHOBE TPETHETO
(yrounenHoro) 3akoHna Kemiepa
4/1 Onpenenenue dbopmMupoBaHue BBITIOJIHATH BOCITPOU3BOIUTH
1 pACCTOSHUN U MTO3HABATEILHOU U MMO3HABATEJILHBIE U OIPEAECIICHUS] TEPMUHOB U




pa3MepoB Tel B

UH(OPMAIMOHHON

IMPAKTHYCCKHUC 3alaHNA

ITOHSATHN: TOPU30HTAJIbHBIN

ConneuHnou KyJbTYpBbI, B TOM YHCIIE U3BJIEKATh MapajuIaKc, yrilioBbIE pa3Mepbl
CUCTEME. HABBIKOB CAMOCTOSITEJIbHON | HHPOpPMALIUIO U3 00BEKTa;
paboThI C KHUTAMU U pa3IUYHBIX UCTOYHUKOB H BBIYKCIIATH PACCTOSIHUE J10
TEXHUYECKUMU CPEACTBAMHU | KPUTUYECKH €€ OLIEHUBATh | IUIAHET 110 TOPU30HTAIIBHOMY
UH(POPMALIMOHHBIX napajiakcy, a UX pasMepsl 110
TEXHOJIOTUN YIJIOBBIM pa3Mepam H
PACCTOSIHUIO;
51 IIpakTueckas opra"usanus DopMyIMpoBaTh BOCIIPOU3BOJUTH
2 paboTa ¢ IUIaHOM | II€JICHANPABIEHHON npoOemMy UCCIEAOBaHUsS | ONPEJEICHHS] TEPMUHOB U
Conneynon IIO3HABATEIbHON Y U3BJIEKATh ITOHSTHM.
CUCTEMBI. NEeSATENbHOCTH B XO/I€ uH(pOpMaIUIo
MPaKTHYECKON pabOThI
6/1 OTtkpeiTHE 1 (dopmupoBaHue BBIIIOJIHATH OIKCHIBaTh OCOOEHHOCTH
3 IPUMEHEHUE IIO3HABATEIBLHOMN U II03HABATEIIbHBIE U nBrkeHus Ten COJIHEYHOM
3aKOHa UH(POPMAIIMOHHOM IIPAKTUYECKUE 3a/1aHUS CUCTEMBI I10J] IEUCTBUEM CHUII
BCEMHUPHOTO KYJIbTYpBI TATOTEHUS 110 OpOUTaM C
TATOTEHHUS. Pa3IUYHBIM 3KCLIECHTPUCHUTETOM;

OOBSCHATH MPUYNHBI
BO3HUKHOBEHUS MPUIIMBOB Ha
3eMJe 1 BO3MYILICHUH B
nBkeHnu Ten CoIHeuHOn
CHCTEMEI,

XapaKTepru30BaTh
0COOCHHOCTH JBMKECHUS U
MaHEBPOB KOCMUYECKUX
arrapaToB JIsl UCCIIEIOBAHUS
Tea COJIHEYHOM CUCTEMBL.




7/1

JIBr>keHue
HCKYCCTBEHHBIX
CITyTHHKOB H
KOCMUYECKUX
arnmapatoB (KA).

dbopmupoBaHUe YMEHHUS
YIIPaBJIATh CBOEU
M03HABATEJILHOU
NEATENbHOCTHIO

KJ1accu(UIIMPOBATH
00BEKTHI HCCIICIOBAHHUS,
CTPYKTYPHPOBAThH
U3ydaeMblii MaTepuall,
apryMEHTHPOBATh CBOIO
MO3UIIHIO,
dbopmynrpoBaTh
BBIBOJIBI U 3aKITFOUCHUS;

MPUMEHSITh TPUOOPETCHHBIC
3HAHUS U YMEHUS TIPU U3yUEHUH
ACTPOHOMMHM JJIsI PEIICHUS
MPaKTUYECKUX 3a/1ay,
BCTpEUAIOIINXCS KaK B y4eOHOU
MIPAKTHUKE, TAK U B
IMOBCEJIHEBHOM UEJI0BEUYCCKOMN
JKU3HU

IIpupoaa e cotHeyHOM cucTteMbl (8 YacoB)

1/1 ConHeuHas dbopMHUpOBaHUE YMEHUS BBITIOJTHATD (bopMyIUpOBaTh U
5 cUCTEMa Kak YIPABISITH CBOEH MO3HABATENbHBIE U 000CHOBBIBaTh OCHOBHBIE
KOMILJIEKC Te, M03HABATENLHOMN MPAKTUYECKUE 3a1aHUSI MOJIOXKEHUS] COBPEMEHHOU
UMEIOIIUX 00I1Iee | MeATeIbHOCTHIO, TUIOTE3bI O (POPMUPOBAHUU
MPOUCXOXKJICHUE. | OTBETCTBEHHOTO Bcex Tes1 COTHEYHOU CHCTEMBbI
OTHOIIEHUS K YUYCHHUIO U3 €IMHOTO Ta30TbLJIEBOTO
o01aKa;
OTIPEIEIISITh TIOHSATHS
ComnHeuHas cucTema, IIJIaHeTa;
OOBSICHAITh MEXaHU3M
MapHUKOBOTO A PeKkTa u ero
3HaueHue st QOpMUPOBAHUS U
COXpaHCHUS YHUKAJIbLHOM
IpUPOABI 3eMITU
2/1 3emus u JIyna dbopmupoBaHue HAXOJUTh IPOOIIEMY ONPENEIATh U pPa3inyaTh
6 - JIBOMHAas M03HABATEIHLHOMN U UCCJICIOBAHUS, CTABUTh | IOHATHS: TUTAHETA, €€
TJIaHeTa. uH(OPMAITMOHHON BOTIPOCHI, BBIJIBUTATh CIIyTHUKW;
KYJIbTYPHI, TUIOTE3Y, MPeJIaraTh OMHCHIBATH IPUPOTY JIyHBI




dbopmupoBanue aNTbTCPHATUBHBIC 1 OOBSCHATH MPUYINHBI €€
TIOJIOKUTEHHOTO CTIIOCOOBI peIIeHHS OTINYHUSA OT 3eMIIU
OTHOIICHUS K POCCUNCKOMN Ipo0JIEMBI U BEIOMPATH
ACTPOHOMUYECKOU HayKe U3 HUX HanOoee
3¢ PeKTUBHBIH,
KJ1accu(UIIMPOBATH
00BEKTHI HCCIICIOBAHMS,
CTPYKTYPHUPOBAThH
M3y4aeMblli MaTepHall,
apryMEHTHPOBATH CBOIO
MO3UIIHIO,
(dbopMynrpoBaTh
BBIBOJIBI U 3aKITFOUCHUS;

3/1 JIBe rpymmbl dbopmupoBaHue BBITTOJTHSATh MIEPEYUCTATD

7 IJIaHET. MO3HABATEIbHON U MMO3HABATEIbHBIE U CYILIECTBEHHBIE PA3INUNS
uHGOPMAIIMOHHON IIPAKTUYECKUE 3aIaHUs IIPUPOABI IBYX IPYIIII IUIAHET U
KYJIBTYpPBIL; OOBSCHATH MIPUIUHBI UX

BO3HHUKHOBEHUS
4/1 ITpupona dbopMHupoBaHUE YMECHUS BBIIIOJIHATH OIPENIENIATh IOHATHUSA:
8 IJJAHET 36MHOM YIIPaBJISITh CBOEH MMO3HABATEIbHBIE U IJTAHETHI 3€MHOM TPYIIIIBI;
TPYIIIBI MMO3HABATEIbHOU MPAKTUYECKUE 3a]IaHUs MPOBOJIUTH CPABHEHUE

JEATENBbHOCTBIO, Mepxkypus, Benepsl u Mapca ¢
OTBETCTBEHHOTO 3emielt o penbedy
OTHOUIIEHHUS K YUYECHUIO MIOBEPXHOCTHU U COCTaBY

aTMocdep, YKa3bIBaTh CJIE]IbI
ABOJIIOLIMOHHBIX U3MEHEHHI
OPUPOJIbI ITUX IUIAHET




51

Ypoxk-
JTUCCKYCHSI
«ITapHUKOBBII
a¢ddekT: mosb3a
WJIU Bpea?»

dbopmupoBaHUe YMEHHUS
HAXOJUTh aJCKBaTHHIE
CIIOCOOBI TTOBEACHMS,
B3aMMOJICHCTBHS U
COTPY/HHYCCTBA B
nporecce yaeOHOU 1
BHEY4YEOHOU JESTEIIbHOCTH,
MPOSIBIIATH YBAKUTEIHHOE
OTHOIIEHUE K MHEHHUIO
OTITMIOHEHTA B XOJI¢
00CyX/I€HHsI CLIOPHBIX

MpoOIEM HAYKHU.

BBITIOJTHSATH
MO3HABATEIILHBIC U
MPAKTUYCCKUC 32/ TaHUSI
U3BIIEKATh
nHpopMaruio u3
Pa3TUYHBIX UCTOYHUKOB U
KPUTHUYECKHU €€ OIICHUBATh

MPUMEHSITh TPUOOPETCHHBIC
3HAHUS U YMEHUS TIPU U3yUEHUH
ACTPOHOMMHM JJIsI PEIICHUS
MPaKTUYECKUX 3a/1ay,
BCTpEUAIOIINXCS KaK B y4eOHOU
MIPAKTHUKE, TAK U B
IMOBCEJIHEBHOM UEJI0BEUYCCKOMN
JKU3HU

6/2 [InaneTsI- dbopmHpoBaHue KJ1accu(UIMPOBATH ONMUCHIBATh XapaKTEPHbIE
0 TUTaHThI, KX MI03HABATEIHHOMN U 0OBEKTHI UCCIIEIOBAHUS, | OCOOEHHOCTH MPUPO/IbI IJIAHET-
CIIlyTHUKHU U MH(POPMAILIMOHHOM CTPYKTYPHUPOBAaTh TMT'aHTOB, UX CITyTHHUKOB H
KOJIbLA. KyJbTYpBHI, U3y4daeMblid MaTepual, KOJIel]
(dopmupoBaHue apryMEHTUPOBATh CBOKO
NIOJIOKUTEIIBHOTO HO3ULHIO,
OTHOUIEHHUS K POCCUICKOMN dbopmynrpoBaTh
ACTPOHOMHUYECKON HayKe BBIBO/IbI U 3aKJIFOUECHMS;
KanennapHo-temaTnuyeckoe NJiaHMPOBaHUE
11 xaacc ( 15 gacos, 1 yac B HeeJ110)
7/2 Mansle Tena (opMupoBaHUE YMEHHUS BBIIIOJIHATH OINIPENEIIATh U pa3inyaTh

CoHeuHoun
CUCTEMBI

YIIPaBJISTh CBOEH
MO3HaBaTEIbLHOU
JICITEIbHOCTBIO,

II0O3HAaBAaTCJIbHBIC U
IMPAKTHYCCKUC 3a/IlaHUA

TIOHSTHS: MaJjble Tela,
acTepPOU/Ibl, TNIAHETHI-KAPJIUKH,
KOMETBI, METEOPOUJIBI,




OTBCTCTBCHHOI'O
OTHOIICHHA K YUCHHUIO

METEOPHI, OOTUAbI, METCOPHUTHI;

-XapaKTePU30BaTh MIPUPOTY
MabIx Ten CoTHeYHOM
CUCTEMBI U OOBSICHATH MPUYUHBI
UX 3HAYUTEIbHBIX Pa3InIui

8/2 Merteopsi, dbopMupoBaHrUe YMECHHS Ha MIPAKTHKE OTIPENICIIATh M Pa3INdaTh
2 OO0 IBI, YIPaBJISATh CBOCH IIOJIb30BAThCSl OCHOBHBIMH | TIOHSATHS: METEOPHI, OOJIHIBI,
METECOPHTHI. II03HABATCILHOM JTIOTUYCCKUMH METECOPHTHI;
JESATEIbHOCTBIO, nprueMamMu, METOJIaMu OIIUCHIBATH SBJICHUS
OTBETCTBECHHOI'O HaOII0JICHUS, MeTeopa u 0osua, 0OObSICHATh
OTHOIIEHUE K YUCHHIO, MOJICTUPOBAHUS, MPOIIECCHI, KOTOPHIC
TOTOBHOCTH U CIIOCOOHOCTh | MBICIIEHHOTO MIPOUCXOJIST MPHU ABUKEHUU TEI,
K CaMOPa3BHUTHIO U DKCIIEPUMEHTA. BJICTAIONTUX B aTMOchepy
caM000pa30BaHUIO, a TAKKE IIJJAHETHI C KOCMHUYECKOM
O0CO3HAaHHOMY TTOCTPOCHUIO CKOPOCTBIO;
WHIUBUY AIbHON OIHUCHIBATh MTOCJIEICTBHUS
obpa3zoBaTeIbHON najieHus Ha 3eMITI0 KPYITHBIX
JIEITCIILHOCTH Ha OCHOBE METEOPHUTOB;
YCTONYHMBBIX OOBSCHATDH CYIITHOCTh
IT03HABATCIBLHBIX aCTEePOMTHO-KOMETHOM
WHTEPECOB. OIIACHOCTH, BO3MOKHOCTH H
crocoObl ee MPeOTBPAICHUSI.
Coanue u 3Be31b1 (6 YacoB)
1/2 ComHiie: ero dbopmupoBanue BBITIOJTHATH OIIPECIISATh M pa3indaTh
3 COCTaB U MMO3HABATCILHOU H IT03HABaTCIbHBIC U TIOHSATHS: 3B€3/1a, MOJICIIb
BHYTpEHHEE uH(pOpMaITMOHHOM MpaKTHYECKUE 3adaHus 3BE3/bl, CBETHMOCTb;
CTpPOCHHE. KYJIbTYPBI, B TOM YHUCJIE XapaKTepru30BaTh

HaBBIKOB CAMOCTOSATEIbHOM!

(bu3nIeCcKoe COCTOSIHHE




paboThl ¢ KHUTAMU U
TEXHUYECKUMU CPEICTBAMHU

BentectBa CoHIIA U 3BE3]] U
HMCTOYHUKH UX SHEPTUU;

UH(OPMAIIMOHHBIX OMUCHIBATh BHYTPEHHEE
TEXHOJIOTUI ctpoerure CoJHIIa U CIIOCOOBI
nepeiadyud SHEPTUU U3 IIEHTPA K
ITOBEPXHOCTH;
00BICHITH MEXAHU3M
BO3HMKHOBeHHS Ha COJIHIIE
IPaHYJIALHUYA U TSTEH;
OITMCHIBAThH HAOII0JaEMbIC
IIPOSIBJICHUSI COJTHEYHOMN
AKTUBHOCTH M UX BJIMSHHE Ha
3eMITIo
2/2 Conneunas dbopmupoBaHue BBITIOJTHSATH ONPEAEIATh U pa3inyaTh
4 aKTUBHOCTH U €€ MM03HABATCIILHOM 1 MMO3HaBaTEIbHLIC U MOHATHS: CBETUMOCTbD, IMapCeK,
BJIIMSIHUE HA nH(pOpMaITMOHHOM MPAKTUYECKUE 3aJIaHUs CBETOBOM T'OJ;
3emitio. KYJIbTYPBI; BBIUUCIISITH PACCTOSIHUE 10
dbopmupoBanue 3B€3/l 110 TOJIUYHOMY
MIOJIOKUTEIBHOTIO napajakcy;
OTHOULIEHHUS K POCCUICKOMN Ha3bIBaTb OCHOBHBIE
ACTPOHOMMYECKOU HAyKe OTJINYUTEIBLHBIE 0COOCHHOCTH
3BE€3]] pa3INYHbIX
MOCJIEOBATEIILHOCTEH HA
IarpaMme «CIeKTp—
CBETHMOCTDY;
3/2 dusnueckas dbopmupoBanue KJIacCU(UIIUPOBATH CpaBHUBATh MOJICTIN
5 npupojaa 3Be3/. IM03HABATEIILHOM 1 00BEKTHI UCCIICIOBAHUS, | PA3JUYHBIX TUIIOB 3BE3]] C
nH(pOPMAITMOHHOM CTPYKTYPHUPOBATh Moieabio COJIHIIA;




KYJIbTYPBI U3y4aeMbIid MaTepua,
apryMEHTHUPOBATh CBOIO
TIO3UIIHIO,
dbopmMyIUpoBaTh
BBIBO/IbI M 3aKJIFOUCHUS,
4/2 IlepemenHbIC U dbopmupoBaHue BBITIOJIHATH OOBSCHATH MPUIUHBI
6 HECTAIlMOHAPHBIE | YOSKICHHOCTHU B MO3HABATEIILHBIE U W3MEHEHUSI CBETUMOCTH
3BE3/IBI. BO3MOYXHOCTH TTO3HAHUS MPAKTUYCCKUC 3aTaHUSI MEPEMEHHBIX 3BE3]I;
3aKOHOB MPUPOJIBI M KX OTMCHIBATh MEXAHU3M
WCIIOJIb30BaHUS Ha OJ1aro BerbITiek HOBBIX 1
Pa3BUTHS YEIOBEYECKOU CBEpPXHOBBIX;
ITUBUJTU3AIAH OIICHWBATh BPEMsI
CYIIIECTBOBAHMS 3BE3]1 B
3aBUCUMOCTH OT UX MAacCChI;

OTMCHIBATD ATAITbI
hopMUPOBaHUS U SBOJIIOIUN
3BE3/IBI;

XapaKTepu30BaTh
dusnueckre 0COOCHHOCTH
00BEKTOB, BOSHUKAIOIIMUX Ha
KOHEYHOM CTaUU IBOJTIOITIH
3BE3/1: OEJIbIX KapJIMKOB,
HEHUTPOHHBIX 3BE3/] U YEPHBIX
JIBIP
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7 3BE3/I. HaXOJIUTh aJCKBaTHbIC (buzndyeckre 0COOEHHOCTU | COCTOSIHUS 3BE3THOTO

CITOCOOBI TTOBEJACHMS,

00BEKTOB, BO3HUKAIOIINX

BCHICCTBA:. IINIOTHOCTD,




B3aMMOJIEUCTBUA U
COTpPY/IHHYCCTBA B
npoiiecce yueOHOU U
BHEYUCOHOM ACSITETHhHOCTH,
IPOSIBIISITH YBAKUTEIBHOE
OTHOIIEHUE K MHEHHUIO
OTIMOHEHTA B X0JI€
00CYXICHHSI CTIOPHBIX
po0JIeM HAYKH.

Ha KOHEYHOU CTaguu
SBOJIIOLIMH 3BE3: OEIIBIX
KapJIMKOB, HEUTPOHHBIX
3BE3]1 U YEPHBIX JIBIP

TEMIIEPATYpPa, XUMUYECKUI
COCTaB, PU3NYECKOE COCTOSHUE.
Nx B3anmHyr0
00yCIIOBJIEHHOCTb.

6/2 [TpoBepounas dbopmupoBaHue CHUCTEMATHU3UPOBATH OOBSICHSITh MEXAHU3M
8 pabora «CounHile U | yOexKACHHOCTHU B 3HAHMSI O METO/AAX BO3HUKHOBeHUs Ha CotHIle
ConneuHas BO3MOYXHOCTH MO3HAHUS HCCIIeIOBAHUS U TPaHYJISALHUY U TSTEH;
CUCTEMAY. 3aKOHOB MPUPOJIBI U UX | COBPEMEHHOM COCTOSIHUU ONUCKIBATh HAOJI0/1aeMbIC
UCIIOJIb30BaHUs Ha OJ1aro poOIEMBI NPOSIBIICHUS COJTHEUHOMN
Pa3BUTHS YETOBEYECKOM CYILIECTBOBAHHUS )KM3HHU BO | aKTUBHOCTH U UX BJIUSHUE HA
[ABWJIN3AINN. Bcenennoii. 3eMITIo;
CTtpoeHue U 3BOJIIOLUA BCeJeHHOH (5 yacoB)
1 Hama dbopmupoBaHue BBITIOJTHSITh XapaKkTepru30BaTh OCHOBHbIEC
/29 | l'anakTuka. IIO3HABATEIbHON U ITO3HABATEJIbHBIE U rapaMeTpsl | alakTuku:
uH(OpMaIIMOHHOM MPaKTUYECKUE 3a1aHHUS. pa3Mepsbl, COCTaB, CTPYKTypa U
KYJBTYBHI. KMHEMAaTHKa,;

OTIPENICNIATh PACCTOSIHUE 10
3BE€3IHBIX CKOIJICHUH U
raJlakTUK 10 nedensiaMm Ha
OCHOBE 3aBUCHUMOCTH «IIEPUO/T -
CBETHMOCTDY;

pacIio3HaBaTh THIIBI
TJIAKTHK: CIIHPAJIbHEIEC,




OJNINIITHYCCKUC, HCIIPABUJIBHBIC.

2/3 Hara dbopmupoBanue BBITIOJTHSITh XapaKTepu30BaTh OCHOBHBIC
0 lNanakruka. yOEKIEHHOCTH B MTO3HABATEIIbHBIE U napameTpsl ['anakTuku:
BO3MOKHOCTH MO3HAHUS MPaKTUYECKUE 3aJaHUS. pa3Mepsl, COCTaB, CTPYKTypa U
3aKOHOB IPUPOABI U UX KHMHEMATHKA.
UCIOJIb30BaHUS Ha OJ1aro
Pa3BUTHS YEIIOBEUYECKOU
MBWIN3ALUH
3/3 Hpyrue IIPOSIBIIATD HaXOJUTh MpoOIemMy ONPENEIATh PACCTOSIHUE 10
1 3BE3/IHbIC YBOKUTEJIBHOE OTHOIIEHUE | UCCIEOBAHUSI, CTABUTD 3BE3/IHBIX CKOILJICHUU U
CUCTEMBI — K MHEHUIO OIIMOHEHTA B BOIPOCHI, BBIJIBUTATh rajlakTUK 1o mnedensiam Ha
raJaKTUKH. X0J1€ 00CYXICHUS CIIOPHBIX | TUIOTE3Y. OCHOBE 3aBUCHUMOCTH «IIEPUO]T -
npo0JieM HayKH. CBETHUMOCTbY;
pacro3HaBaTh THUIIbI
TaJIaKTUK: CIIUPAJIbHBIE,
AJUIMITUYECKUE, HENPABUIIbHBIE.
4/3 Kocmonorus dbopMupoBaHUE YMEHUS HAXOJUTh TIPOOIEMY OOBSCHATH CMBICI TIOHSTHIA:
2 Hauvana XX BEeKa. | HAXOJUTh aJCKBaTHbBIC HUCCIECO0BAHMS, CTABUTH kocMmoJiorusi, Beenennas,

CIIOCOOBI MOBEJICHUS,
B3aUMOJICCTBUS U
COTpPY/IHHYCCTBA B
npoiiecce yueOHOU U
BHEY4YECOHOH JCSITCIIBHOCTH,
IIPOSIBJIATH YBAKUTEIHHOEC
OTHOULIEHUE K MHEHHUIO
OMIOHEHTA B X0JI€
00CYXIE€HHS CIIOPHBIX
po0JieM HayKH.

BOTIPOCHI, BBIJIBUTaTh
TUIIOTE3Y, MPEeAaraTh
aJIbTEPHATUBHBIE CITOCOOBI
penieHus NpooIeMbl U
BBIOMPATH U3 HUX
HauOosee 3 HEeKTUBHBIIM.

mozenb Beenennoit, bospmon
B3PBIB, PEIUKTOBOE U3TyUYCHUE;

CpaBHMBATh BBIBOJIBI A.
OunmreriHa u A. A. ®puamana
OTHOCHUTEIBHO MOJICIU
Bcenennoi;

000CHOBBIBATH
CIIPaBEIMBOCTh MOJIEIN
®puamMana pe3yjabTaTaMu
HaOJII0JICHUN «KPACHOTO




CMEIICHUS) B CIIEKTPax
rajakTHK;

dhopmMyIMpOBaTH 3aKOH
Xa00i1a;

OIIPECIISITh PACCTOSHUE J0
rajakTUK Ha OCHOBE 3aKOHA
Xab01a; M0 CBETUMOCTH
CBEPXHOBBIX.
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OcHOBBI
COBPEMEHHOMU
KOCMOJIOTHH.

dopmupoBanue
yOEXXI€HHOCTH B
BO3MOKHOCTH MO3HAHUS

3aKOHOB MPUPOJBI U UX
UCIIOJIb30BaHUs Ha 0J1aro
Pa3BUTHS YEIIOBEYECKOU
UBUITU3ALINH.

U3BJIEKATh
UH(pOpMaLUIO U3
Pa3ITUYHBIX UICTOYHUKOB
(BKJIFOUAsS CpPEICTBA
MaccoBOU MH(POPMALIMU U
MHTEPHET-PECYPChI) U
KPUTHYECKH €€
OLIEHUBATB;

apryMEHTUpPOBAThH
CBOIO ITO3ULINIO

OLICHUBATh BO3PaCT
Bcenennoii Ha oCHOBE
rnmocTtossHHOM Xab0i1a;
HMHTEPIPETUPOBATH
0OHapy»KEHHUE PEITUKTOBOTO
U3JTyYCHUS KaK CBUCTEIHCTBO B
II0JIb3Y TUIIOTE3BI [ opsiuei
BcenenHnolii;

KJ1accu(uIpoBaTh
OCHOBHBIE TIEPUOJIBI HBOTIOLINH
Bcenennoil ¢ MOMeHTa Havdasa
ee pacmupenus - boisbioro
B3PbIBA;

UHTEPIIPETUPOBATH
COBpPEMEHHBIE JJAHHBIE 00
YCKOPEHUH PACIIUPEHUS
Bcenennoii kak pesyibrara
JIEUCTBUST aHTUTATOTEHUS
«TEMHOM YHEPTUM) - BUJIA
MaTepuu, IPUPOo1a KOTOPOi




eIIe HEeM3BECTHA,

CHUCTEMAaTU3UPOBATH 3HAHUS
0 METOJlaX MCCJICJOBaHUSI U
COBPEMEHHOM COCTOSIHUU
po0JIeMBI CYIIECTBOBAHMS
’KHU3HU BO BceneHHol

7Ku3Hb M pa3yMm BO B

CeJICHHOH (2 4acoB)

1/3 Ypox — (dopMHUpOBaHUE YMEHUS BBIITOJTHATH MPUMEHSTh TPUOOPETEHHBIE
4 KOH(epeHIUs yIpaBJsATh CBOCH MO3HABaTeIbHbBIC U 3HaHUS U YMEHHUS IPU U3YUECHUU
«OIUHOKY 1 MBI | IO3HABATEIIHLHOM MPaKTUYECKUE 3aJaHus ACTPOHOMUHU JJIsI PEIICHUS

B0 BcenenHon?» JICSITEIbHOCTBIO, MMPAKTUYECKUX 3aJ1a4,
OTBETCTBEHHOTO BCTpPEUAIOIINXCS KaK B y4eOHOU
OTHOUIIEHHUS K YUYCHUIO MPaKTUKE, TaK U B
ITOBCEIHEBHOM YEJIOBEYECKOU
KU3HU
2/3 Ypoxk — dbopMupoBaHUE YMEHUS W3BJICKATh MIPUMEHATH TPUOOPETEHHBIC
5 KOH(pepeHus yIpaBJsATh CBOECH uH(DOpMAITHIO 13 3HAHUS U YMEHHUS IPU U3YUECHUU

«OIUHOKHU JIN MEI
BO Bceniennoii?»

II03HABaTEJIILHOU
JICATCIILHOCTBIO,
OTBETCTBEHHOTO
OTHOUIEHHUS K YUYCHHUIO.

pPa3TUYHBIX UICTOYHUKOB
(BKJIFOUAs CpPE/ICTBA
MaccoBOM MH(POPMALIMU U
UHTEPHET-PECYPCHI) U
KPUTUYECKHU €€
OLICHUBATb.

ACTPOHOMMH ISl PELIEHUS
MPAaKTUYECKUX 33724,
BCTPEUAIOIINXCS KaK B YUECOHOM
MPaKTUKE, TAK U B
[MIOBCEIHEBHOM YeJIOBEUECKOM
JKU3HH.




