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HHOACHUTEJIBHAS 3AITNCKA

Hannas pabovas mporpamma mo ydeOHomy mnpeameTy «ActpoHomusi» (10 kmacc) paspaboTaHa Ha OCHOBE
MIPUMEPHON TIPOTPaMMBI 1I0 yUeOHOMY TIPeAMETY - AcTpoHOMHS 0a30BBI ypoBeHb 10-11 kmaccer: aBTopsl YapyruH
B.M. M.: [Ilpocemenme, 2018. u TpeboBaHmii, mnpenacTaBiacHHBIX B DeaepambHOM TOCYIAPCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApPTE CpeaHero obmiero obpasoBanus (mpukaz MOH P® or 17.12.2010 Ne 1897, c
W3MEHEHUsIMH) aBTOpckoi mporpammbl B.M. YUapyrmna «ActpoHommus. Meroamueckoe mocodbme 10-11 kmaccsr
BbazoBrrit ypoBeHb: yuel. mocobue as yuureneit obmeodpazoBat. opranmzanuit» (M.: IIpocsemenne, 2017 — 32 c.
— (Coepsr 1-11).

OpuentupoBana Ha paboTy mo ydeOHukam «Actponommus. 10-11 xmacc» monx pemakuumeit B.M. Yapyruna
(6a3o0Bbrit ypoBens) AO «M3marensctBo «IIpocBenienney». Y4eOHUKH JaHHOHN JIMHUH MPOIILUTH SKCIIEPTH3Y, BKITIOUEHBI
B DenepaibHblii epevyeHs 1 00ecreuynBaoT OCBOeHHE 00pa30BaTeIbHOM MPOrpaMMbl CPEIHEr0 00IIEero 0Opa3oBaHmsI
Ha 0a30BOM YpOBHE.

Pabouas npozpamma pazpabomana 6 coomeemcmeuu c:.

- depepalbHBIM TOCYJAPCTBEHHBIM 00pa30BAaTENbHBIM CTAHIAPTOM CpelHero oduiero oOpazoBaHus (TPHKA3
MOH P® ot 17.12.2010 Ne 1897, ¢ u3MEHEHHsIMH) MMPUMEPHOH OCHOBHOM 00Opa30BaTEIBLHON IPOrpaMMEBI
OCHOBHOT'O 00pa3oBaHHsi, BHECEHHOW B peecTp 00pa3oBaTeNbHBIX Mporpamm (0J00peHHON (enepatbHbIM
y4eOHO-METOAMYECKUM 00beIUHEHHEM 110 001ieMy o0pa3oBanuto (mmporokoi Ne 1 ot 31.08.20171);

- TporpamMma IMmo acTpoHOMHH 0a30BbIii ypoBeHb 10-11 kmaccel: aBTopel Yapyrma B.M.M.: Ilpocsemenmue,
2018.

Pabouas npozpamma no Kypcy «AcmpoHomun» cpeonezo oouiezo o0pazoeanus papadbomana Ha OCHoge:

- Ilpumepnas mporpamma Mo y4eOHOMY HpeAMeTY - AcTpoHoMHs 0a30BbId ypoBeHb 10-11 Kiacchl: aBTOpEI
Yapyrun B.M.M.: IIpocsewenune, 2018.

- Metoaunueckoe mocodue 10—11 ximaccel. ba3oBelit ypoBeHb: yued. mocoOue it yaureneil o0meoopazoBart.
opranmnzanuid. — M.: IIpocsemenue, 2017.

- oOpazosarenpHO# nporpammbl MKOY COILI MO CrnaBabrit
- yuebOHoro miana MKOY COILl MO CraBnblit
- ¢ yuérom paboueii nmporpammsel Boctiutanuss MKOY COILl MO CnaBabii

Pabouasa npocpamma opuenmupoeana Ha yueOHUK:

opsiaxoBbIii
Ne yyeOnuka B | ABTOpP/ABTOpCKMIi HasBanmne K " H .
®enepaabHoM KOILTEKTHE yueoHHKa Jace 31aTel1b yYeOHUKa OPMAaTHBHBIN JOKYMEHT
nepeyHe
1.1.35.2.3.1 | Yapyruu BM. | Acrponomus | 10-11 | Mocksa, AKipoHepHoe HpHKa3
o0mrectBo «M31aTENBCTBO MunoOprayku PO
«IIpocsemenue» 2020 ot 20 mast 2020 r. Ne 254

Uzyuenne actpoHOMHUH Ha 0a30BOM YpOBHE OpPHEHTHMPOBaHO Ha oOecredeHue o01e00pa3oBaTeIbHON |
OOIIEKyTbTYPHOM NOJATOTOBKH BBITYCKHHUKOB.

ACTpOHOMHSI paccMaTpUBaeTCsl Kak Kypc, KOTOPBIM, 3aBepliacT (QU3MKO- MareMaTHYeckoe O0pa3oBaHUeE
BBIIIYCKHUKOB CpEIHEH IIKONBI, 3HAKOMHT WX C COBPEMEHHBIMH MPEICTABIECHUSAMH O CTPOCHHH W 3BOJIOIUH
BcenenHoii u cioco0cTByeT POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS.

Kypc actpoHomMuy He TONILKO 3aBepiiaeT (QHU3MKO-MaTeMaTHUecKoe oOpa3oBaHWe, HO M HeceT B cele
OIIpEe/IeNICHHBIN OOIIEHAYYHbIH U KYJIbTYpPHBIH MOTEHIMAN. ACTPOHOMHUS SIBIISIETCS 3aBepliaromei QuIocopckon u
MHUPOBO33PEHUECKON AMCHUIUIMHOM, M €€ IMpernojaBaHue €cTb HEOOXOAMMOCTh JJisl KaueCTBEHHOTO IIOJHOTO
€CTECTBEHHOHAYy4YHOT0 oOpa3zoBaHus. be3 cmenuanbHOro (QoOpMUpOBaHHS ACTPOHOMHUYECKHX 3HAHUHA HE MOXKET
cOpMHPOBAThCS €CTECTBEHHOHAYYHOE MHUPOBO33pEHHUE, IeNbHas (u3ndeckass KapTHHA MHpa. ACTPOHOMHS MOXKET
MOKa3aTh €JUHCTBO 3aKOHOB NPHUPOJIBI, MPUMEHMMOCTh 3aKOHOB (pM3MKM K HeOECHBIM TelaM, HaTh IEJIOCTHOE
MIpeJICTaBIEHUE O CTPOCHNN BceneHHo 1 M03HaBaeMOCTH MUpA.

Baxnelmumu 3ajauaMu acTpOHOMHHM SIBJLIIOTCS (OPMHUPOBAHHME HPEACTaBIEHUH O €IUHCTBE (DU3MUIECKUX
3aKOHOB, JIEHCTBYIONIMX Ha 3emiie U B Oe3rpaHNYHON BCelleHHOH, 0 HEeNMPEephIBHO MPOUCXOMSIICH YBOIOIUHN HAIICH
IJTAHETHI, BCEX KOCMUYECKHX TEJ U UX CUCTEM, a Takke camMoi BeeneHHoil.

[IporpamMmMa o acTpOHOMHHU OTIPENEIISIET CONEPKAHNE H CTPYKTYPY YIeOHOro MaTepuaa, ocieJ0BaTeIbHOCTh
ero M3y4eHus, MyTH (GOPMHUPOBAHHS CUCTEMBI 3HAHMI, YMEHUH U CIIOCOOOB IEATENBHOCTH, PA3BUTHS, BOCIUTAHUS U
COLIMaIM3aliM yYaIuxcsl.



Pabouas mporpamMmMa opreHTHPOBaHA Ha IeIeBbIe MPUOPUTETHI MOTYJIST: «IIIKOJIBLHBIN yPOK»:

YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUN MEXKy YUUTEIEM U €r0 yUCHUKAMU;
moOy>K/IeHNE MTKOJIFHUKOB COOIII0IaTh HAa YPOKE OOIIENPHUHATHIE HOPMBI TIOBEICHHS,;
WCIIOJIb30BAaHUE BOCITUTATEBHBIX BO3MOKHOCTEH COJICpKAHUS yUeOHOTO TIPEMETa;
MHAIIMAPOBAHUE U MOICPKKA HCCICIOBATEILCKON NeITeTLHOCTH IKOJIHLHUKOB.

lleJm Uu3ydenus acmpoHomuu:

[IO3HAKOMMTHCS C HAYYHBIMU METOJIaMU U UCTOpUEH U3ydeHUs BCeneHHOM;

MOJIyYUTh MPEJICTABICHUE O JISHCTBUM BO BeeneHHON (pU3MUeCKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIOBHUSX,
Y IMHCTBE MeTaMupa U MUKPOMUDPA;

oco3HaTh cBoe MecTo B CoitHeuHOH cucteMe I ajlakTHKe;
OLLLYTUTh CBSI3b CBOETO CYLIECTBOBAHMS CO BCEH NCTOPUEH ABOJIFOIIMM MeTaraiakTUKY;

BBIPa0OTaTh CO3HATEJILHOE OTHOIICHHE K aKTHMBHO BHEIPSICMON B Hally KH3Hb aCTPOJIOTUHU U JIPYTHUM
OKKYIJIbTHBIM (330TE€PUYECKIM) HAyKaM.

MOHATH CYITHOCTH ITOBCEHEBHO HAOIIONAEMbIX U PEIKUX ACTPOHOMUYECKUX SIBJICHUI;

OCO3HAHWE TNPUHIMIHNAIBHON POJIM acTPOHOMHUM B TO3HAHMM (YHIAAMEHTAJIbHBIX 3aKOHOB NPHUPOJBI U
(hopMHPOBaHUSI €CTECTBCHHOHAYYHON KapTHHBI MUPA;

(dhopMHpOBaHNE HAYYHOTO MHUPOBO33PCHUSI;

(hopMHpOBaHNE HABBIKOB HCIOJIb30BAHMS €CTECTBCHHO-HAYYHBIX M (DU3UKO-MATEMATHUCCKUX 3HAHUHU Ui
00BEKTHOTO aHalM3a YCTPOHCTBA OKPYIKAIOIIEro MUpa Ha MIPUMEpEe JOCTHKCHUN COBPEMEHHOH acTpodu3uKy,
aCTPOHOMHH M KOCMOHABTHKH.

Cpox peanusayuu npozpammst 1 200. B yaebrom mmane MKOY COILl MO CnaBHbIi u3ydeHHe acTPOHOMHUHU

npoBoauTcs U3 pacuéra 1 yac B Hemenro (34 daca 3a roj oOydeHUs), B COOTBETCTBUH C KOTOPBIM U pa3paboTaHa
JaHHas pabouas mporpamma Jiisi CpeJIHero ooiero oopa3oBaHus Ha 0a30BOM yPOBHE.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA «TEXHOJIOI' U5D»

HporpaMMa Kypca npeamnojaract JOCTUKXCHUE BBIITYCKHUKaAMU CICAYIOMNX JIMYHOCTHBIX, METANIPCAMCTHBLIX U

MNPEAMCTHBIX PE3YJIbTATOB.
Jluunocmuvimu pe3yiomamamuu 0OC60EHUA ACMPOHOMUU AC/IAIOMCA:

YMEHUE YIIPaBJIATh CBOEH 03HABATENIBHON JESTEIBHOCTHIO;

TFOTOBHOCTh M CHIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HAa MPOTSHKEHUN BCEH JKHU3HHU;
CO3HATEJIbHOE OTHOILICHHE K HEMPEepPHIBHOMY OOpPa30BAaHMIO KAK YCIOBUIO YCHEITHOW NPO(EeCcCHOHATBHON U
0O0IIECTBEHHON AEATEIbHOCTH;

YMEHHE COTPYIHHYATb C B3POCIBIMU, CBEPCTHUKAMH, JIETbMH MIIAJIIEr0 BO3pacTa B 0Opa30BATEIILHOM,
yueOHO-UCCIIeI0BATENbCKOM, TPOSKTHOW M JIPYTUX BUIAX ACATEILHOCTH;

c(OPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BHTHSl HAyKW;
OCO3HAHWE 3HAYMMOCTH HAyKH, BJaJICHHS JOCTOBEPHOW HH(pOpMaluell O MepepoBbIX JOCTHKECHUSIX W
OTKPBITHSAX MHPOBOM M OTEYECTBEHHOW HAyK{; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHUpa 1 0011eCTBa; FTOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

YYBCTBO F'OPJIOCTH 3a OTEYECTBEHHYI) KOCMOHABTUKY, I'YMAaHU3M;

IIOJIOXKUTENIBHOE OTHOLIEHHUE K TPYAY, LEJICYCTPEMIIEHHOCTD;

IKOJIOTHYECKas KyJIbTypa, OepeskHOe OTHOIIEHHE K POAHON 3emile, MPUPOIHBIM O6orarcTBaM Poccum, mupa u
KOCMOCa, IIOHMMAaHHME OTBETCTBEHHOCTHM 3a COCTOSHHE IPUPOJHBIX PECYPCOB U  pa3yMHOE
HIPUPOJONOIb30BAHUE.

Memanpedmemnbmu pesyiomamamu 0C60€RHUA ACMPOHOMUU ACTIAIOMCA:

OCBOCHHUE PETYJISITHUBHBIX YHUBEPCAJIbHBIX YUEOHBIX ACHCTBU:

CaMOCTOSITEIBHO OMpEJCTATh 1eNH, CTaBUTh M (POPMYIHpPOBATh COOCTBEHHBIE 3a/iaud B 00pa3oBaTeNbHON
JESITSILHOCTH M JKU3HEHHBIX CUTYaIUsIX;

OIICHWBATh PECypChl, B TOM WYHCJIE BpeMs M JpyrHue HeMaTepUaIbHBIE PECypChl, HEOOXOIMMBIE JUIS
TIOCTIDKCHHUS TTOCTaBICHHOU paHee IeIH;

COTIOCTABIISATH UMEIOIIUECS BO3MOXHOCTH M HEOOXOAMMEIE JIJIsl TIOCTHKCHHUS 1IEJIH PECYPCHI;

OTIPEIETISATH HECKOIBKO MyTeH TOCTIKEHHS TOCTABICHHOH IIeITH;

3a/1aBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OMPEICIUTh, YTO LIeTb JOCTUTHYTA;

COTIOCTABIIATH TOJTYYCHHBIN Pe3yabTaT AeSTEIIbHOCTH C IIOCTABIEHHOW 3apaHee IeNbIo;

OCO3HABaTh TMOCIEACTBUS JOCTHKCHUS MTOCTABICHHON IEJIA B JIEATSIBHOCTH, COOCTBEHHON XU3HU U KU3HH



OKPY>KaIOIUX JIHOJIEH;
Buinycknuk nayuumcsa:

- KPUTHYECKH OLICHUBATh U HHTEPIPETHUPOBATH HHPOPMALIUIO C PA3HBIX MO3UIIHIA;

- pacro3HaBaTh U (PUKCHPOBATH MIPOTHBOPEUMS B HHPOPMAIIMOHHBIX NCTOYHHUKAX;

- HUCHOJb30BaTh pa3jMyHbIE MOJIENIbHO-CXEMaTHYECKUE CPEACTBA JJI NPEJCTABICHUS BBIABICHHBIX B
MH(OPMAITMOHHBIX ICTOYHHUKAX MPOTUBOPEUHIL;

- OCYUIECTBIATh pa3BEPHYTHIM MH(POPMAIMOHHBIM MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIC (yucOHBIC H
TT03HABATEIbHEIC) 3a/1a4H;

- HCKaTh M HAXOJIUTh 00OOIIEHHBIE CIOCOOBI peleH s 3a1ay;

- TPHUBOAWTH KPUTHYECKHE APTyMEHTHI KaK B OTHOIIEHWH COOCTBEHHOTO CYXKJIEHHUS, TaK M B OTHOIICHHUH
JIEUCTBUH U CYXAEHUIN APYroro 4YeIOBEKa;

- aHaIM3MPOBATh U MPEOOPA3OBHIBATH MPOOIEMHO-TIPOTUBOPECUUBBIE CUTYAIUH;

- BBIXOJWUTH 32 paMKHA Yy4eOHOTO TIpeAMETa M OCYIIECTBISATH IIENIEHANPABICHHBIA IMOWCK BO3MOKHOCTH
LIMPOKOTO MEpPEeHOca CPEJCTB U CIIOCOOOB IEHCTBUS;

- BBICTpaWBaTh HHIUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBAS OTPAHUYCHHS CO CTOPOHBI APYTUX
YYaCTHHKOB U PECYpPCHBIE OTpaHUYECHHUS;

- 3aHMMAaTbh Pa3HbIC MMO3MIIMHU B MMO3HABATENLHON JEATEILHOCTH (OBITh YYCHUKOM M YUHTeNeM; (OpMYIUpOBaTh
00pa30BaTeIbHBIN 3aPOC U BBHITOIHATH KOHCYJIBTATHBHBIE (DYHKIIMH CAMOCTOATENHHO; CTABUTH MPOOIeMy H
paboTaTh Haj €€ pelIeHreM; yIpaBIsITh COBMECTHOM MMO3HABATENbHOM e TETbHOCTHIO U TOAUNHSATHCS);

BovinyckHuk nosiyuum 603mMOMCHOCIb HAYYUMCA:

- OCYIIECTBJIATH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M C B3POCIBIMH (KaK BHYTPH
00pa3oBaTeIbHON OpraHu3ally, TaK U 3a e€ MpeesiaMHu);

- TIpH OCYIIECTBIIEHHHU TPYIIIOBOW pabOTHI OBITh KaK PyKOBOAMTEIEM, TaK U YIEHOM IPOEKTHONH KOMaH/bI B
pasHbIX PONSX (TeHEPATOPOM UeH, KPUTHKOM, UCTIONIHUTEIIEM, IPE3CHTYIOIIUM U T. 11.);

- pa3BEPHYTO, JIOTUYHO W TOYHO M3JIAraTh CBOIO TOUYKY 3PEHHS C WCIIOJIB30BAHHUEM aJIeKBATHBIX (YCTHBIX H
MMMCHbMEHHBIX) A3BIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH()IMKTOTEHHBIE CUTYAIMX U MTPEJOTBPAIIaTh KOH(QINKTHI 10 HX aKTUBHOU (a3bl;

- COIJIaCOBBIBATH MO3UIIMH YWICHOB KOMAH/IBI B IpoIiecce paboThl Ha/l OOIIMM MTPOAYKTOM (PEIICHUEM );

- TPEACTaBJIATH MyOJMYHO pe3ysIbTaThl MHAWBHUIYAJIbHONW M T'PYNIOBOM JEATENBHOCTH KakK Mepes 3HAKOMOi,
TaK U Tepe/i HE3HAKOMOW ayTUTOPHEH;

- moaOWpaTh TapTHEPOB Uil JENIOBOM KOMMYHHUKAI[MM, HWCXOJsS W3 COOOPaXEHUH pPe3ylbTaTHBHOCTH
B3aMIMOJICHCTBYS, a HE JIMYHBIX CUMITATHIA;

- BOCIPUHUMATH KPUTHUECKHE 3aMEYaHUs KaK Pecypc COOCTBEHHOTO Pa3BHUTHS;

- TO4YHO U €MKO (HOPMYIHPOBATH KaK KPUTHUECKHE, TAK H 0JI0OpPHUTENLHBIC 3aMEUYaHus B aJIpec APYTHX JIIOJICH B
pamMKax JeloBOW M 00pa30BaTeNbHONH KOMMYHHKAIlMW, W30eras TpU OSTOM JIMYHOCTHBIX OIIEHOYHBIX
CYKICHUH.

Ilpeomemnvimu pe3ynbmamamu 0c60eHUs ACMPOHOMUU HA DA3080M YPOGHE AGAIOMCA:

- chopMupoBaHHOCTh TpeAcTaBieHUNA O cTpoeHHHn CONHEYHOH CHCTEMbI, SBOJIOLMH 3BE3X M BceneHHON,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHol;

- NOHHMMaHHE CYHIHOCTU HaOJII0JaeMbIX BO BceneHHoi siBieHuii;

- BJAJEHHWE  OCHOBOIOJATAIONUMH  AaCTPOHOMHUYECKHMMH  TOHATHUSAMH,  TEOPUSMH, 3aKOHaMH W
3aKOHOMEPHOCTSIMHU, YBEPEHHOE M0JIb30BAHNE ACTPOHOMHMUYECKOM TEPMHUHOJIOTUEN U CUMBOJIUKOIA;

- copMUPOBAHHOCTH TIPEACTABICHHH O 3HAUCHUN ACTPOHOMUU B NIPAKTUYECKOW JIESITEIBHOCTH U IalibHEHIIIEM
Hay4YHO-TEXHUYECKOM Pa3BUTHU;

- OCO3HaHUE POJM OTEYECTBEHHOW HAyKH B OCBOEHHM M HCIOJIb30BAaHMHM KOCMHUYECKOTO NPOCTPAHCTBA H
Pa3BUTHS MEXTyHAPOTHOTO COTPYAHHYECTBA B 3TOW 00IaCTH.

COJAEPKAHUE KYPCA 10 xkaace
(35 uacos, 1 uac 6 nedenio)

Beeoenue ¢ acmponomuio (1 u)

Crpoenne u macmTadbl Beenennoit. Kakue Tena 3anonmustor Beenerayro. KakoBbI WX XapaKTepHBIE pa3Mephl U
paccTosiHus Mex 1y HUMU. Kakue duszndeckue ycioBusi BCTpedyaroTcs B HUX. BeeneHnHas paciupsiercs. CoBpeMEHHBIE
MeTobl HaOmoaeHni. ['1e 1 Kak paboTaloT caMble KPYITHBIC ONTHYECKHE TENECKOMNbl. Kak acTpoHOMBI HCCIENyIOT
ramMMma-u3inydenue Beenennoi. UTo yBUieny rpaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Acmpomempus (5 u)
3Bé3qHoe HeOo. Co3Be3mus ceBepHOro mnosymapus. Hapuranuonuwsie 3BE3nbl. JIBmkenwe ConHIa 1Mo



sknuntuke. [lerneoOpa3Hoe nBmkeHme IwiaHeT. HeGecHBIN 2KBaTOp W HEOSCHBIM MepHAWaH. DKBaTOpPHAIbHAS H
TOpHU30HTaJbHAsL CHCTEMa HEeOSCHBIX KOoOpAMHAT. Buanmoe aBmxenne HeOecHbIX cBeTwi. [leTneobpa3Hoe nBMKeHUE
IUTAHET, TOMATHOE W NPSAMOE JIBWXEHHE IUIaHET. DKIHUNTHKA, 30[HaKalbHble co3Be3aus. HepaBHOMepHOE ABMKEHUE
Comnna no sxiuntuke. [[Bmkenne Jlyasr. @a3er JIyHBI 1 CHHOIWYECKUI MeCAII, yCIOBHS HACTYIICHHS COTHEYHOTO U
JTyHHOTO 3aTMeHHuil. IlpnymHBI HACTYIUIEHHS CONHEYHBIX 3aTMeHHui. Capoc W mpejackasaHusi 3aTMeHUil. Bpems u
KaJleHAapb. 3BE3HOE U COJIHEYHOE BpeMs, 3BE3IHBIM M TPOMHUYECKUH Toj. YCTPONCTBO JIYHHOTO M COJHEYHOTO
KaJieHaaps, po0aeMbl ux coryacoBanus. FOnMnaHCKU M TPUrOpUaHCKUN KaJIeHAAPH.

Hebecnasa mexanuka (3 u)

[IpencraBnenns o crpoeHun ColHEYHONM cHUCTEMBI B AHTHUYHBIE BpEeMEHAa W B  CPEJHEBEKOBBE.
l'enuouenTpuueckass cucteMa MHpa, JOKa3aTeabCTBO BpauleHus 3emau Bokpyr Cosnua. [lapammakc 3BE3n u
OIIpeleNICHUE paccToAHUs A0 HuX, napcek. Otkpeitue UM.Kemnepom 3akoHOB nBmkeHus miaHeT. OTKpBITHE 3aKOHA
BCEMHUPHOTO TATOTeHUs W 0000mEHHble 3akoHbl Kemnepa. Ompenenenue Macc HeOecHbIx Ten. Kocmuueckue
ckopocTH. PacuéTel mepBoli W BTOPOH KOCMHUYECKOW CKOpocTH M ux Qusuueckuii cMbica. [lonér O.A. [Narapuna
BOKpYT 3eMiiM TI0 KpyroBou opbOurte. MexIuraHeTHble Tepenérhl. [loHsTHEe ONTUMalbHOW TPaeKTOpHH MONETa K
ranere. Bpems nmonéra x mianere u naTel ctapToB. JIyHa u e€ BimstHre Ha 3emutro. JIyHHBIN penbped U ero mpuposa.
[IpunuBHOE B3ammoelicTBue Mexay JIynoit u 3emnéid. Y nanenue JIyHsl oT 3emMiid U 3aMeJICHUE BPAIICHUS 3EMITH.
IIpeneccus 3eMHON OCH U ITPEABApEHHUE PAaBHOACHCTBHIA.

Cmpoenue conneunoii cucmemut (7 4)

CoBpemennsle mpenctanieHus o Conneynoit cucreme. CocrtaB ConHeyHOM cucTeMbl. [11aneTsl 3eMHOM Tpymbl
W TUIAHETBI-TUTAHThI, UX NpUHIUNHAIbHBIC paznuuusa. OOmako komer Ooprta u Ilosc Koiinepa. Pasmepsr ten
conHeyHoU cucteMsl. [1nanera 3emus. @opma u pasmepsl 3emiu. BHyrpenHee ctpoenue 3emiu. Poibs mapHUKOBOro
addexra B popmupoBannu kimmMmaTa 3emin. VccnemoBanus Mepkypusi, Benepsr 1 Mapca, ux cxoxecTb ¢ 3eMiéil.
Bnusinue mapHukoBoro s¢dexta Ha kiaumaT 3emun U Benepwl. EcTh 5 ku3Hb Ha Mapce. DBomronus opOHT
cnytHUKOB Mapca ®oboca u Jleiimoca. [lmanersi-rurantel. ®@usndeckne cBoiictBa lOmwmrepa, CarypHa, YpaHa u
Henrtyna. Bynkanuueckas nearensbHocTh Ha cnyTHHke FOmurtepa Mo. Ilpuponma kosjen BOKpYr IIAHET-TUTAHTOB.
[InaneTei-kapauku W uX cBodcTBa. Manble Tema ComHewuHoW cuctembl. [lpupoga u JOBMKEHHE aCTEPOHUIIOB.
Crnenuduka apmwxenus rpynn actepouoB TposiHies u ['pexos. [Ipupona u nemkenune komer. [losc Koiinepa u O6na-
ko komeT Oopta. Meteopbl u Mereoputsl. [Ipupona magaromux 3BE371, METCOPHbIE MOTOKH M UX panuaHtThl. CBs3b
MEX/1y METEOPHBIMH MOTOKaMHU U KoMeTaMmHu. [Iprposa KaMeHHBIX U JKeJIe3HBIX MeTeopuToB. IIpupoaa MeTeopruTHBIX
KpaTepoB.

Acmpogpusuxa u 36é30naa acmponomusn (7 u)

Mertoapl acTpou3UYECKUX HCCIIEAOBAaHUNA. YCTPOMCTBO M XapaKTEPUCTHKHU TEJECKONOB Pe(pakTopoB H
pediekTopoB. YCTPOWCTBO paguoTreneckomnos, paauouHtrephepomerpol. Connie. OCHOBHBIE XapaKTEPUCTHKH
Connna. OnpezneneHne Macchl, TeMIEpaTypsl U XUMudeckoro coctasa ConHua. CTpoeHHe CONHEYHOH atMoc(epsl.
ConHeuyHast akKTMBHOCTh M €€ BIUsiHME Ha 3emito u Ouocdepy. Buyrpennee ctpoenue ComHua. TeopeTHuecKuii
pacuér Temnepatypsl B 1eHTpe ConHIa. SnepHblii HICTOYHHUK 3HEPTUU M TEPMOSIEPHbIE PeakI[Mi CUHTE3a Telus U3
BOJIOpOJa, IepeHocC 3Hepruu u3 neHTpa ConHIa HapyXy, KOHBEKTHBHAsI 30HAa. HeUTpUHHBIN Teneckon 1 HaOJIt0IeHUs
notoka HeiiTpuHO oT ConHua. OnpeneraeHne OCHOBHBIX XapaKTEPUCTHK 3BE37: MAcChl, CBETUMOCTH, TEMIEPATYPBl U
XHMHU4ecKoro coctaBa. CriekTpasibHas kinaccupukanys 38€371 U e€ pusndeckrue ocHOBHI. J[narpamma "crieKTpaibHbIH
KJIaCC-CBETUMOCTB" 3BE3JI, CBSI3b MEXKIYy MAaccOd M CBETHMMOCTHIO 3BE3A. BHyTpeHnee cTpoenue 3BE3n. CTpoeHue
3Be3/Ibl [JIABHOU HOCIeAoBaTeaIbHOCTH. CTpoeHue 3BE3/ KPACHBIX THIAHTOB U CBEpXTUraHToB. CTpoeHHe 3BE31 OebIX
KapJIMKOB U TpeJell Ha UX Maccy — npenen Yanapacekapa. Ilynscapsl n HeiiTpoHHbIe 3BE37b1. [Ipupoaa 4€pHBIX IbIp U
WX mapameTpsl. J[BoitHBIE, KpaTHBIE M NepeMeHHbIe 3BE31bl. HabmromeHus: NBOMHBIX W KpaTHBIX 3BE37. 3aTMEHHO-
nepeMeHHble 3BE3/p1. Ompeenenrne Mace ABOWHBIX 3BE3/. [lynbcupyromiie nepeMeHHbIe 3BE3/IbI, KPUBBIE W3MEHEHUS
Onecka nedena. 3aBUCUMOCTh MEXKIYy CBETHMOCTBIO W MEpHOAOM mynbcaiuii y unedeun. Lledpennsr — masxu BoO
BcenenHol, 0 KOTOPBIM OMNPENENAIOT PAcCTOSHUA 10 JAJIEKUX CKOIUIEHWH W rajdakThuk. HoBble U CBEpPXHOBBIE
3BE31bI. XapaKTEPUCTHKHM BCHBINIEK HOBBIX 3BE31. CBSA3b HOBBIX 3BE3] C TECHBIMA JBOWHBIMH CHCTEMAaMH,
coJiep KallliMU 3Be3ay Oenblii Kapiuk. llepeTekanue BemecTBa U siIEPHBIA B3PHIB HA MOBEPXHOCTH OEJIOTO KapivKa.
Kaxk B3pbIBaroTCsl CBEpXHOBBIE 3BE3/BI. XAPAKTEPUCTUKU BCIBINIEK CBEPXHOBBIX 3BE3M. I'paBUTALIMOHHBIN KOJUIAIC
Oesoro kapimka ¢ Maccoii YaHapacekapa B COCTaBe TECHOM JABOWHOM 3Be3.bl — BCIBIIIKA CBEpXHOBOHU | Tnna. B3peip
MAacCCHBHOW 3B€3lbl B KOHIIE CBOEH 3BONIOUMH — B3pbIB cBepxHOBoW Il Tuma. HaOmioneHune ocTaTKoB B3pHIBOB
CBEPXHOBBIX 3BE3/1. DBOJIIOLNS 3BE3]: POKJIEHUE, XKU3Hb U CMEPTh 3BE3/. Pacuér mpomosKUTENbHOCTH KU3HU 3BE3]T
Pa3HOM Macchl Ha IVIABHOM IOCIIENOBATENBHOCTH. Ilepexos B KpacHbIE TUTAHTBEI U CBEPXTUTAHTHI I1OCIIE UCUEPIIaHUA
Bozopoaa. CroKkoWHasi 3BOJIIOLUS MajJOMAacCHBHBIX 3BE37 M I'PaBUTALIMOHHBIA KOJIIAIIC M B3PbIB C 0Opa3oBaHUEM
HEHUTPOHHOM 3Be3/bl WIM YEPHOM JBIppl MacCUBHOM 3Be3nbl. OmpeneneHue Bo3pacTa 3BE3MHBIX CKOIUIEHHH H
OT/EJIbHBIX 3BE3/I, MPOBEPKA TEOPHUHU SBOJIOIUU 3BE3]I.

Mneunwtii Ilymo (3 u)

l'a3 u meute B Tamaktuke. OOpa3oBaHuMe OTpakaTeNbHBIX TyMaHHOCTEH. [Ipuumubl cBeueHus AudQy3HBIX
TymaHHocTed. KoHIeHTpalus ra3oBbIX M NBIIEBBIX TyMaHHocTed B [amakTuke. PaccessHHbIE M IIapoBBIE 3BE3AHBIE
ckorieHus. HaOmromaemble CBOMCTBA pacCesHHBIX 3BE3MHBIX CKOIUICHHH. HaOmriomaembie CBOMCTBA IMapOBBIX



3BE3AHBIX CKOIUIEHUM. PacnpeneneHune W Xxapaktep JBWKEHUs ckomieHnd B [amaktuke. Pacmpenenenue 3BE37,
CKOIUIEHUH, raza u nelmu B ['amaktuke. CBepxMaccuBHas 4épHas Iblpa B LIEHTpe ['alakTUKM M KOCMHUYECKHE Ty4H.
WndpakpacHsie HaOMOACHUS OBIKEHUS 3BE31 B LeHTpe ['anakTuku u oOHapyXeHue B LEHTpe [almakTUKu cBepx-
MacCUBHOW 4epHOil AbIpEI. Pacuér mapaMeTpoB cBepXMacCUBHOW 4€pHOi AbIpbl. HaOmrogeHnss KocMUYecKuX ydeil u
HX CBS3b C B3PbIBAMU CBEPXHOBBIX 3BE3.

Tanakmuxu (3 u)

Kiaccudukanus ramaktuk 1Mo QopmMe ©W KaMepTOHHas guarpamMma Xa00ma. CBoWCTBa CIUPaNbHBIX,
SJUIMNTUYECKUX U HEMPABWIbHBIX ranakTuK. KpacHoe cMellleHre B CIEKTpax rajJakTUK U ONPEIEICHUE PacCTOSIHUS A0
HuX. 3akoH XaO6na. Bpamienue ranakTik u TEMHas MaTepusi B HUX. AKTHUBHBIC TalakTUKU M KBazapel. [Ipupoma
AKTHUBHOCTU TaJlaKTHK, PaJHOTANIAKTHKH M B3aUMOACHCTBYIOIIWE rajakTHKH. HeoObluHbIe CBOIcTBa KBa3apoB, MX
CBS3p C SIpaMH TallaKTUK M aKTHBHOCTHIO YEPHBIX NbIp B HHUX. Habmiomaembple CBONCTBA CKOIUICHWH TallaKTHK,
PEHTICHOBCKOE H3JIyueHHe, TeMmIeparypa M Macca MEXKIalaKTH4eCKOro Tra3a, HeoOXOAMMOCTh CYIIECTBOBAHMHS
TEMHOM MaTepHH B CKOIUIEHUSX ranakTuk. OreHka macchl TEMHOM MaTepuu B CKOIUIEHUSX. Sluencras CTpyKTypa
pacrpeneneHus raTaKTUKU CKOIUJICHUM ralakTHK.

Cmpoenue u 36onouyus Beenennoi (2 u)

Koneunoctp u OeckOHEUHOCTh BceneHHOW — mMapaloKChl KIACCHYECKOW KOCMOJIOTHH. 3aKOH BCEMHPHOTO
TATOTEHUST W TPEJCTABICHUS O KOHEYHOCTHM M OeckoHeuHocTH BceneHHoi. ®DoToMETpHUYSCKUH Napajaoke H
MPOTUBOPEYHS MEXAY KIACCHUYECKHMH TPEICTABICHUSIMH O CTPOSCHUM BceleHHOH W HaOMIOICHHUAMU.
Heo0xoauMocTh pHUBIICYCHUS 00IIEH TEOPUH OTHOCUTEIBHOCTH JIIsl TOCTPOeHUs Mojienu BeenenHoi. CBsizb MEXITy
FEOMETPUYECKUX CBOMCTB IPOCTPAaHCTBA BCelleHHONM C paclpenenceHueM M JIBWKEHHEM MaTepud B HEM.
Pacummpsiromasicas Beenennas. CBsi3b cpeiHEM IUIOTHOCTH MAaTE€pUU C 3aKOHOM PAaCHIMPEHUS U F€OMETPUUYECKUMU
cBoiictBaMu Bcenennoil. EBkinaoBa u HeeBkiunoBa reomerpus Bceenennoil. Ompenenenue paamyca U BO3pacTa
Bcenennoii. Monens "ropsiueii Beenennoit" u penukroBoe m3nmydeHue. OOpa3oBaHHE XUMHUYECKHUX 3JIEMEHTOB BO
Bcenennoii. Obunme renwst Bo BceneHHOW m HEOOXOAMMOCTh OOpa30BaHWS €ro Ha PaHHHUX JTamax dBOJIOIUU
Bcenennoii. Heo6xoauMocCTh He TOIBKO BBICOKOH TUIOTHOCTH BEIIECTBA, HO M €T0 BBICOKOH TeMIIepaTyphl Ha PaHHUX
3Tanax 3BOJOLHUU BeelleHHOH. PenukToBoe H3nydeHue — U3JIy4eHHe, KOTOPOe OCTAIOCh BO BCeneHHON 0T ropsdero u
CBEPXIIOTHOTO COCTOSIHUSI MaTepuy Ha PaHHUX dTamax >ku3Hu BcemenHoi. HaGmogaemble CBOHCTBa PEMKTOBOTO
m3nydeHus. [loueMy HeoOXoAMMO TpUBJIeYEHHE OOIIEeH TEOPHUH OTHOCHUTENBHOCTH [UIsl TOCTPOCHHS MOMIETH
BcenenHoii.

Cospemennvie npodiemovt acmponomuu — 3 u

YckopeHnHoe pacmupenue BeenenHoit u TémHas sHeprus. HaOnroneHus cBepxHOBBIX 3BE31 | Tuma B manékux
FaJlakTUKaX M OTKPBITUE YCKOPEHHOro pacuupeHus BceneHHOW. OTKpBITHE CHIIBI BCEMHPHOIO OTTAJIKHUBAHMSL.
TémHas sHepruda u e€ BiIusHME Ha Maccy BceneHHoill mo mepe e€ pacmmupenus. Ilpupona cuibl BecemupHoro
orrankuBaHus. OOHApY)KEHHE TUTaHET BO3Je Mpyrux 3BE37. HabmioneHus 3a ABMDKEHUEM 3BE3] U OIIPENIEICHUS Macc
HEBUJMIMBIX CITyTHHKOB 3BE3], BO3MYIIAIONINX WX MPSMOJIUHEHHOE ABIKEHUE. MeTonbl 00HapyKEeHHUs HSK30ILIaHET.
OrneHka ycoBUH Ha MOBEPXHOCTSX dK301uiaHeT. [lonck sk3omianeT ¢ KOM(QOPTHBIME YCIOBHSMHU JIJIS )KU3HU HA HUX.
IToucku xu3HU U pazyma Bo BcenenHoil. Pa3BuTue npeacTaBieHUd O BOSHUKHOBEHHWH U CYILIECTBOBAHUHU KU3HU BO
Bcenennoil. CoBpeMEHHBIE OLIEHKM KOJMYECTBA BBICOKOPA3BUTHIX IUBWIM3auuid B ['amaktuke. IlombiTku
O0OHapyXEeHHUs ¥ MOCHUIKH CUTHAIIOB BHE3EMHBIM IIMBHIIH3AIIUSIM.

Pezepe (1 u)

TEMATHYECKOE IINTAHUPOBAHUE

Ne Ha3Banue Kon-Bo
paszena pasjaeJa ‘1acoB VA
MemanpeOMemete: C I[OCTaTO‘IHOﬁ TMOJHOTOM W TOYHOCTBHIO BbIpa)XaTb CBOU MBICIIM B
COOTBETCTBHMHM C 3aJad4aMd W  YCJIOBUSAMH  KOMMYHUKAIIUH; CaMOCTOATCIIBHO BBIJACIIATH
TIO3HABATCIIbHYIO 1I€JIb; BBIACIATH CXOACTBA €CTCCTBEHHBIX HAYK, PA3INYUA MEKAY TECOPETUICCKUMU
1 SMITUPUYICCKUMHU METOJaMU UCCIICIOBAHUS
1 Beenenue B 1 auunocmueple: GHOpMHUPOBaHHE MOTHBALMM B HM3YUYCHHH HAayK O TIPHpOJe, YOSKAEHHOCTH B

ACTPOHOMHIO BO3MOXXKHOCTH IIO3HaHUS IPUPOJABI, YBAXEHHS K TBOPLAM HAyKM M TEXHUKH, TPaXIaHCKOTO
naTpuoTH3Ma, JII0OBY K PoarHe, 4yBcTBa TOPAOCTH 32 CBOIO CTPaHy

npeomemmsle: HayInTHCS OOBSICHATH POJb ACTPOHOMHM B JKM3HM YeNiOBeKa W e€ 3Ha4YeHHE B
CHCTEME ECTECTBEHHBIX HAyK; yMETh (HOPMYIHPOBATH MpPEAMET W3y4YCHHUs acCTPOHOMHH; 3HAThH
OCHOBHBIE METOJIbI M3y4YeHUs BeeneHHoi

Memanpeomemusle: TUIAHUPOBATH y4eOHOE COTPYAHHUYECTBO C YUYHTENIEeM WU CBEPCTHUKAMU,
(hopMHpoBaTh IeJeNoIaraHie Kak IMOCTaHOBKY y4eOHOH 3aJauyil Ha OCHOBE COOTHECEHHUS TOTO, UTO
y’Ke U3BECTHO M YCBOCHO yYaIllUMCsl, © TOTO, YTO €lI€ HEM3BECTHO; BBIACIATh H (POPMYyIHPOBATH
MO3HABATEJbHYIO 1LIellb, UCKATh U BBIICIATH HEOOXOAMMYI0 MH()OPMALHIO, CICAOBATH AITOPHTMY
2 AcTtpomeTpus 5 JeSATeIbHOCTH

auunocmuele:  (GOpMHUPOBAHHE CAMOCTOSITEIBHOCTH B NPUOOPETEHWH HOBBIX 3HAHMHA U
MPAKTUYECKIX YMEHUI, UCIIOb30BaHNE IPUOOPETEHHBIX 3HAHUH B ITOBCEIHEBHOM KU3HH
npeomemmble: HAy9IUThCS OOBSICHATH 3HAYCHUSI MMOHATHI ""co3Be3aue", "3BE3/1Has BeMUUUHA"; YMETh
HaXOAUTb 3BE3/bI M CO3BE3/IMs HAa HeOE ¢ TIOMOIIBIO KapThI 3BE3IHOTO Heba




HebOecnas
MeXaHHuKa

Memanpedmemnsie: HOPMHPOBATH YIEOHOE COTPYIHUIECTBO C YUUTEIIEM M CBEPCTHUKAMH; UCKATh
1 BBLIEISITH HEOOXOAUMYIO HH(OPMAIIHIO, CIISIOBATh aJTOPUTMY AESTEIFHOCTH; IPUMEHSTh 3HAHUS
U3 IpyTUX OPEeIMETHBIX o0nacTei

nuuHocmuele: HOPMUPOBAHUE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, H YCTOHYMBOrO MO3HABAaTENbHOTO HHTEpPECa K
H3y9IEHHIO €CTECTBEHHBIX HayK

npeomemmsple: HAYINTHCS OOBIACHATH OCOOCHHOCTH TE€OIEHTPUYECKOH M T'eIMOLEHTPUYECKON
CUCTEM MUPA; YMETh JI0Ka3bIBaTh JIBHKCHUE

Crtpoenue
ConHeyHon
CHUCTEMBI

Memanpedmemnsle: (HOPMHUPOBATH y4eOHOE COTPYIAHHYECTBO C YYUTEICM W CBEPCTHHKAMU;
(dbopMupoBaTh IenenonaraHie Kak MoCTaHOBKY yueOHOM 3a1adr Ha OCHOBE COOTHECEHHS TOTO, YTO
y’Ke U3BECTHO M YCBOCHO YYAaIIUMCS, H TOTO, YTO €II€ HEW3BECTHO, BBIICISITH H (OPMYIHPOBATH
MMO3HABATEIbHYIO LeJIb, HCKaTh U BBHIACIATh HEOOXOOUMYIO HH(OPMAIHIO; PUMEHSTh 3HAHHS U3
JOPYTUX MPeIMETHBIX 00IacTeit

auunocmuele:  GOPMHUPOBAHHE CaMOCTOSITEIBHOCTH B MPUOOPETEHWH HOBBIX 3HAHHHA U
MPAaKTUYCCKUX YMEHHH, WCIONb30BaHHE NPUOOPETEHHBIX 3HAHWKA B TIOBCEIHCBHON IKU3HM,
(hopMHpOBaHKE HABBIKOB 0OOOMICHUS M CHCTEMATH3AIUH TEOPETHYECKOTO MaTepraia
npeomemmble: YMETh OMICHIBATH BHYTPEHHEE CTPOCHHE 3EMITH M COCTaB €€ aTMOC(ephl; HAYIUThCS
OOBSICHATH CBSI3b CMCHBI CE30HOB ToJla ¥ HAKIIOHA 3€MHOI OCH, BIHMSHHEC MApHUKOBOTO 3 (deKkTa Ha
KJIMMaT 3eMJIH, poJib MarHUTochepbl 3eMiin B 3a1uTe OHocdepbl OT KOCMHYECKOTO M3JTyUCHHSI

Actpoduznka n
3BE3THAS
ACTPOHOMUS

MemanpeomemHuple: BHISBIATH NPOOIEMY, ¢ JOCTATOYHON MOJHOTOH M TOUYHOCTBIO BHIPAXKaThb CBOM
MBICJIM; BBIACNATH M OCO3HABAaTh TO, YTO YXKE YCBOGHO B Kypce (GH3MKH M 4TO emé MOIJICHKUT
YCBOGHHIO, OIICHUBATh KaUeCTBO M YPOBEHb YCBOCHMS MaTepHalla; aHAJIM3UPOBaTh U CHHTE3UPOBATh
3HAHUS, YCTaHABIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKYIO LIeTb PAacCyKICHUH,
CTPYKTYPUPOBATh 3HAHUS

auunocmusle: HGOPMUPOBAHNE YMEHUSI BECTH THANOT C YYUTEIEM M OJHOKIACCHUKAMH Ha OCHOBE
PaBHOIIPABHBIX OTHOLICHUH M B3aMMHOTO YB)KCHHS; OCO3HAHHE IICHHOCTH HAYYHBIX 3HAHUH I
0OBSICHEHHS SBJICHUI OKPYKAIOIIETO MHPa

npeomemmple: HaydUThCS OOBICHATH YCTPOHCTBO pedpakropa u  pediaekropa; yMeTh
(bopMyIHpoBaTh MPUHIMI JEHCTBUS PaIHOTENECKONa; HAyuUThCsS OOBSCHATH 3HAUCHHUE ITOHSTHSA
"paspemaroniasi cnocoOHOCTh"

Mineunslii nyTh

MemanpeomemHyple: CIyllaTh, BCTYNaTh B JUAJIOT, y4acTBOBATb B KOJUIEKTUBHOM OOCYKICHUM
npobiaemel; (GopMHpOBaThH ILieNieNoNIaraHWe Kak IOCTAHOBKY Yy4eOHOH 3ajaunm Ha OCHOBE
COOTHECEHHUs] TOTO, YTO YK€ H3BECTHO M YCBOEHO YYalIUMCS, W TOro, 4TO €Ié HEH3BECTHO;
CaMOCTOSITENBHO BBIJIEIATH IO3HABATEIBHYIO 11€Tb, YCTAHABINBATH IPUINHHO-CIICICTBEHHBIE CBSI3H
nuunocmusle: HOPMIPOBAHUE YCTOHIMBOTO HHTEPECA K H3yIEHHIO HOBOTO

npeomemmnsle: HAYINTHCS OOBACHATH NMPUYMHBI CBeYeHMs MU(PQY3HBIX TyMaHHOCTEH; 3HATh, Kak
00pa3yloTcsl OTpaXkaTeIbHbIe TYMAaHHOCTH

TamakTuku

MemanpeomemHple:  UCTIONB30BaTh  aJCKBATHBIC SA3BIKOBBIC CPEACTBA JUI  OTOOpaKeHHS
uHpopmaimu B (OpMe peUueBbIX BHICKAa3bIBAHUH C LIEJIBIO TJIAHMPOBAHUS, KOHTPOJSI M CAMOOIIEHKH;
0CO3HaBaTh CaMoOro cedsi Kak [BUXKYIIYIO CHIYy CBOEr0 HaydeHHs, CBOK CIIOCOOHOCTH K
MPEOJIOJICHUIO TPEMSTCTBUA M CAMOKOPPEKIUH; OOBSACHATH MPOIECCH, CBS3M W OTHOIICHHS,
BBISIBJISIEMBIE B IIPOLIECCE U3YUEHHUS TAHHOM TEMBI

auunocmusle: HOPMHUPOBAHHE MOTHBAIMH B HM3YYEHHH HAyK O NPUPOJE, YOSKIEHHOCTH B
BO3MOKHOCTH TIO3HAHHS TIPUPOJIBI

npeOMemHuble: HAYYUTHCS ONMCHIBATL DIUIMIITHYECKUE, CIHMPAIbHBIE M HENPABUIbLHBIE TAIAKTHKHY;
yMeTh hopMynHpoBaTh 3ak0H Xab01a; 3HaTh CIIOCOOBI ONPEeNICHHs] MACChl TAJTAKTHK

Crpoenne n
IBOJTIOLHS
Bcenennoit

Memanpeomemuple: C JIOCTATOYHOW TIOJIHOTOM M TOYHOCTHIO BBIp@XaThb CBOM MBICIH B
COOTBETCTBMM C 3aJayaMd M YCJIOBUSIMH KOMMYHHUKAIIMH, CIYIIaTh M BCTYMaTh B JHAJIOT,
Y4acTBOBaThb B KOJUIGKTUBHOM OOCYKACHHH TIPOOJEMBI; BBIONHATH NEWCTBHA IO 00pasiy,
OIICHUBATh W KOPPEKTHPOBATh JCHCTBUS B COOTBETCTBHH C JTAJIOHOM; CHCTEMHO MBICIHUTb,
co3/1aBaTh, MPUMEHATh W TPeOOpa3OBBIBATH 3HAKM W CHMBOJIBI Ul PEHICHUS YYEOHBIX H
[IO3HaBaTENILHEBIX 3a1a4

auunocmusle: HOPMUPOBAHUE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKd U OOIIECTBEHHOH MNpakTHKK; (opMupoBaHHE YOSKIEHHOCTH B
le/IMeHI/IMOCTI/I 3aKOHOB (1)]/13”[(]/[ K peaJ'I])H])IM SIBJICHUSIM

npeomemmnsle: HayduuThCcsl (HOPMYNIHMPOBATH 3HAa4YeHHE MOHATHA "(oToMeTrpuyeckuil mapamokc';
YMETh OOBSCHATH CBS3b 3aKOHA BCEMHPHOTO TATOTEHHUS C MPEACTABICHHSIMH O KOHEYHOCTH H
OeckoHEeYHOCTH BceneHHOW; 3HaTh HEOOXOAWMOCTh OOIIeH TEOPHMH OTHOCHUTEIBHOCTH IS
MOCTpoeHus1 Mojienu BeenenHol

CoBpeMeHHbIE
po0IeMBbI
ACTPOHOMHH

Memanpeomemuble: BBIABIATH MpoOJeMy, WHHIMATHBHO COTPYIHHYATh B TIOMCKE U cOope
uH(MOPMAIMH IS € pa3pelIeH s]; BBIISISTh U 0CO3HABATh TO, YTO YK€ YCBOCHO B Kypce (BDH3HMKHU U
4TO eI€ MOJUIEKUT YCBOCHHUIO, OLICHMBAaThb KauyeCTBO M YPOBEHb YCBOEHMs Marepuana,
aHAJIM3UPOBATh U CHHTE3UPOBATh 3HAHMSA, YCTAHABINBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
JIOTHYECKYIO LeTb PacCyKACHHH, BBIIBUTaTh 1 0OOCHOBBIBATh THITOTE3bI

auunocmusle: HOPMUPOBAHNE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON NPAKTHKA

npeomemmsle: YMETh ONHCHIBATH METOJIb OOHAPYKEHUSI SK30ILUIAHET

BCETI'O:
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CUCTEMA OLEHKU IINVTAHUPYEMBIX PE3YJIBTATOB

Buowt konmponsn

Ha YpOKax NpruCyYTCTBYIOT CJICAYIOIINUC BUAbI KOHTPOJIA: TGKYHII/Iﬁ KOHTPOJIb, CAMOKOHTPOJIb, B3AUMOKOHTPOJIb,

[IPOMEKYTOUHBII, UTOTOBBIH.
Hucmpymenmui 015 ouenuganus

TCCTHI, Ha60paTOpHLIC, MPAKTHUYCCKUEC, TBOPUYCCKUC pa6OTLI, TBOPUYCCKUC MMPOCKTHBIC pa6OTI)I.

Oueuml omeemoe yuaniuxcs

OreHka «5» CTaBUTCS B TOM Cllydyae, €ClId Y4alIuics OKa3bIBaeT BEPHOE MOHUMaHKUe (YU3NIECKOH CYITHOCTH
paccMaTpuBacMbIX SIBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a TaKKe MPaBUIBHOE OMpeAeCHUE
(u3nUecKux BEIMYMH, MX €AWHUIl U CHOCOOOB M3MEPEHUs: IPABWJIBHO BBINNOJHSET YEPTEKH, CXEMBbI U
rpaduKy; CTPOUT OTBET 110 COOCTBEHHOMY ILJIaHy, COIPOBOXKIAET PACCKa3 COOCTBEHHBIMU IIPUMEPAMH, YMEET
IIPUMEHSTh 3HaHWUS B HOBOWM CUTyallMU NPH BBHINOJIHEHUN NPAKTHUECKUX 3a/JaHUM; MOXKET yCTaHOBUTH CBSI3b
MEXy U3y4aeMbIM U paHee U3yUYEHHbIM MATEPUAJIOM 10 KypCy (DU3UKH, a TAKXKE C MATEPUAIOM, YCBOCHHbBIM
IIPU U3YUECHUH OPYTUX NPEAMETOB.

OneHka «4» CTaBUTCS, €CIIM OTBET YYCHHMKA YAOBJICTBOPSIET OCHOBHBIM TPEOOBAHUSM Ha OLIEHKY «5», HO AaH
0e3 NCIoIb30BaHMsI COOCTBEHHOT'O TNIaHa, HOBBIX MPUMEPOB, 0€3 IPUMEHEHHS 3HaHUI B HOBOH CUTYyaluu, 6e3
WCTIONB30BaHMS CBA3EW C paHee M3YYCHHBIM MaTepHajIoM M MaTepUalOM, YCBOCHHBIM TMPH H3YYEHHH JIp.
MPEMETOB: €CIM YUalIHHCs JOMYCTHI OJIHY OIIMOKY WM HE 0ojiee IBYX HEOYETOB U MOXKET MX UCIPABHUTH
CaMOCTOSITEIBHO WU C HEOOJIBIION TOMOIIBIO YUUTEIS.

Onenka «3» cTaBUTCS, €CIHM YYalIMHCS TMPaBHIBHO MOHUMAeT (U3UYECKYI0 CYINIHOCTh PacCMaTPUBAEMBIX
SIBIICHUH W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTJeNbHbIE MpoOeNbl B YCBOCHHWH BOMPOCOB Kypca
(¢u3uKu, HEe MPEMATCTBYIOIIUE AajbHEHIIEMY YCBOCHHIO BOIPOCOB IPOrpaMMHOIO MaTepuaya: yMeeT
MPUMEHSTh MOJYYEHHbIC 3HAHMS NPU PELICHUH MPOCTHIX 3aJad C HMCIOJIb30BAHHUEM TI'OTOBBIX (POPMYI, HO
3aTpyaHSETCS MPHU PEUISHUH 3a/1a4, TPEOYIOMHX Mpeodpa3oBaHusl HEKOTOPHIX (HOpMyI, JOMYCTHI HE Oolee
OJTHO¥ T'py00ii OIMOKH U IBYX HEAOYETOB, HE OoJiee OTHOM rpyOOl M OHON HerpyOoit omuoOku, He Oonee 2-3
HErpyObIX OLIMOOK, OJJHON Herpy0oii olnOKH U TPEX HEAOUETOB; JOMYCTHI 4-5 HEOUETOB.

OneHka «2» CTaBUTCA, €CJIM YYAlLUHCs HE OBJaJiell OCHOBHBIMM 3HAHUSIMM U YMEHHUSIMH B COOTBETCTBHUHU C
TpeOOBaHUSAMH IPOTPAMMBI M JIOMTYCTHI OOJIbINIE OIIMOOK M HEJTOUETOB YeM HEOOXO0AUMO ISl OLCHKH <«3».

OuyeHnka KOHMPObHBIX PAOOm

Onenka «5» craBuTCs 3a pabOTY, BBIIOJIHEHHYIO ITOJHOCTBIO 0€3 OMIMOOK U HEA0UETOB.

Onenka «4» cTaBuTCS 3a paboTYy, BBIIOJIHEHHYIO IIOJHOCTBIO, HO IPH HAJIMYMK B HeH He OoJiee 0gHOM rpyOoit
Y OJTHOM HerpyO0oii OIMOKHN U OJTHOTO HEJOUETA, He OoJiee TPEX HeT0UETOB.

Orenka «3» CTaBUTCS, €CJIM YUYEHHK MPABUIBHO BBIOJHII HE MeHee 2/3 Bceil padOThl WIIM JIOMYCTHI HE
Ooyiee OHOH TPyOOH OMMOKM W JBYX HeJO4ETOB, HEe OoJiee OAHOWM rpy0Ooi OMIMOKM M OJHOW HerpyOoin
omuOKH, He OoJiee TpeX HEerpyObIX OMIMOOK, OJJHON HErpyOOol OIMOKH U TpeX HEJAOUETOB, IPU HAUYWU 4 - 5
HEJI0YETOB.

OreHka «2» CTaBUTCS, €CIM YHCIO ONIMOOK M HEJOYETOB MPEBBICUIIO HOPMY JIJISl OIICHKU 3 WM TPaBHIBLHO
BBITIOJTHEHO MeHee 2/3 Bceil paboThl.

Ouenka nadopamopuvix padom

OreHKa «5» CTaBUTCS, €CJIM YYAIUICs BBIMOIHIET padoTy B MOJHOM 00beMe ¢ COOIFOICHUEM HEOOXOAMMOMN
MOCJICZI0BATEIIBHOCTA IPOBEACHUS OINBITOB W H3MEPEHHUH; CaMOCTOSITEJILHO W PAallMOHAIbHO MOHTHPYET
HeoOXoamMoe 000pyTIOBAHUE; BCE OMBITH MTPOBOIUT B YCIOBHUSX M PEKUMAX, OOCCIICUMBAIONTUX MMOITYICHUE
MPABUJIBHBIX PE3YJITATOB M BBIBOJIOB; COOJIOMAaET TpeOOBAaHUS TPaBWII OE30MACHOCTH TPY/a; B OTUETE
MPAaBUIBHO W aKKypaTHO BBIMOJHIET BCE 3alMCH, TAOJUIIBI, PUCYHKH, YEPTEKH, IpapUKH, BBIYHCICHUS;
MPABUIIBHO BBIMOJIHACT aHATU3 MOTPEITHOCTEH.

OrieHKa «4» CTaBUTCS, CCIIM BBIMOJHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBLIO JOMYIIEHO J[BA - TPU HEIOUYETA,
He OoJiee 0JTHOM HETPyOOii OIIMOKYU M OJTHOTO HEJ0UETA.

Orenka «3» cTaBuUTCS, eclid paboTa BBIMONHEHA HE TONHOCTHIO, HO OOBEM BBITIOJIHEHHON YacTH TaKoB,
MO3BOJISIET TOJYYUTh MPABWIIBHBIC PE3yJIbTAThl M BBIBOJBI: €CIHM B XOJIE MPOBEJICHUS ONbBITA U W3MEPCHUM
OBLITH TOIYIIICHBI ONTHOKH.



OrmeHka «2» CTaBUTCS, €CITA paboTa BBITIOJIHEHA HE TOJTHOCTHIO M 00BEM BBHITIOJHEHHOW YacTH pabOTHI HE
MO3BOJISIET  C/IeTaTh IPABUIIBHBIX BBIBOJIOB: €CIM  ONBITHI, HW3MEPEHHS, BBIYUCICHUS, HaOIIO/ICHHS
MPOU3BO/IMIIUCH HETPABIIIBHO.

Bo scex cnyuasax oyenka cHudcaemcs, eciu yueHux He cooa00al mpebo8anus npasui 6e30nacHocmuy mpyod.
Ouyenka mecmoguvix padom yuaujuxcs

«5» - 85% - 100%
«4y» - 65% - 84%
«3» -41% - 64%
«2» - 21% - 40%
«1»-0% - 20%

Ilepeuens owubok: I pyovie ownbku

Hesnanme ompeneneHnii OCHOBHBIX TOHSTHH, 3aKOHOB, TIPaBWI, TOJNOXKEHUH Teopuu, (HopMyi,
OOMIETIPUHATHIX CHMBOJIOB, 0003HaYeHUS (PN3MUECKUX BEITHYNH, SMHHUITY H3MEPEHUSI.
HeymeHnne BIIenSTh B OTBETE TIIABHOE.
HeymeHnne mpuMeHSATh 3HAHUS IS pEHICHUs 3a7ad M OOBSICHEHWS (DM3WYECKUX SBIICHUH;, HETPaBUIBHO
chopMyITUpOBaHHBIE BOIPOCHI, 3aJ]aHUs WM HEBEPHBIE OOBSICHEHHUS XOJa MX peIlleHus, He3HaHHE IMPUEMOB
pelieHns 3ajad, aHAIOTHYHBIX paHee pEeNICHHBIM B Kiacce; OIMIMOKH, ITOKa3bIBAIOIINE HETPaBUIBHOE
MMOHMMAHUC YyCJIOBHA 3aJla4v UJIKW HECIIPABUJIBHOC UCTOJIKOBAHUC PCUICHUA.
Heymenue unTath ¥ cTpouTh Tpaduku U MPUHIUIHATBHBIC CXEMbI
Heymenne mnoaroroButs K paboTe YCTaHOBKY WM JIabopaTopHOe 00OpYyJOBaHHME, IPOBECTH OIBIT,
HCO6XOI[I/IMLI€ pacyeThl WJIM UCIIOJIB30BAaTh MMOJTYUCHHBIC TaHHBIC JIs1 BBIBOJOB.
HeOpexHoe oTHOIIEHHE K J1a00paTOPHOMY 000PYIOBAHUIO U U3MEPUTEIIBHBIM IPUOOPAM.
Heymenue onpeenuts nokazaHusi ©3MEPUTENLHOTO TprOopa.
Hapymenne TpeboBaHuit paBmiI 0€301MaCHOTO TPY/a IIPH BBHITIOTHEHUH YKCIIEPUMEHTA.

Heepyowvie owubku
Hertounoctu ¢GhopMyIupoOBOK, OIpPEJICIICHNH, 3aKOHOB, TCOPHM, BbI3BAHHBIX HEIOJIHOTONW OTBETA OCHOBHBIX
IIPU3HAKOB ONPCACIACMOI0 IMOHATHUSA. OH_II/I6KI/I, BbI3BAHHBIC HGCO6J’IIOI{€HI/IGM yCJ]OBI/Iﬁ IMPOBCICHUA OIIbITa
WJIA U3MEPEHUN.
OmmoOKHy B yCIOBHBIX 0003HAUYEHUSX HA TIPUHITUITHATIBHBIX CXeMaX, HETOYHOCTH YepTexe, rpa)ukoB, cXem.
[Iporyck uimm HETOYHOE HAITMCaHWe HAMMEHOBAHUH eIMHHUIT (PU3MYECKUX BEITMYMH.
HepannonansHbii BEIOOp X0/1a PEIIeHMS.

Heoouemuwt

HeparnpoHanbsHpie 3amucy MPU BbIYUCICHUSAX, HEpPAIMOHATIBHBIC MPUEMbI BBIYUCICHHUH, NPeoOpa3oBaHuil u
peleHus 3a71a4.

ApudmeTryeckre oMOKN B BBIYACICHUSIX, €CIIH 3TH OMIHOKH TPy00 HE HCKAKAIOT PEATbHOCTh MOJYYSHHOTO
pe3ynbTaTa.

OTenpHBIE TOTPENTHOCTH B (DOPMYJIMPOBKE BOITPOCA HITH OTBETA.

HeOpexHoe BhINOIHEHUE 3aMKiCcel, YUepPTekKEH, CXeM, TPAPHUKOB.

Opdorpadpuyeckue U NyHKTyallMOHHbBIC ONTHOKH



