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Pazgen 1. IloscuurenbHas 3anucka
PaGouas mporpamma no acrponomun st 10-11 kmacca mpeaHa3zHaveHa Juisi 6a30BOTO YPOBHSI
1 pa3paboTaHa HA OCHOBE:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 o6pasoBanuu B Poccuiickoit
denepauuny;

o mpuka3za Munnpocsemenus ot 28.08.2020 Ne 442 «O6 yrBepxkaennu [lopsinka opranuzanuu
U OCYHIECTBIICHHS OOpa30BaTEIbHOMN JAEATENFHOCTH 10 OCHOBHBIM 00IIe00pa3oBaTEIbHBIM
nmporpaMmaM — 00pazoBaTEeIbHBIM MPOrpaMMaM HadaJbHOTO OOIIero, OCHOBHOTO OOIIEro U
cpenHero oOmiero oOpa3oBaHus» (PACIPOCTPAHIETCS] HA MPABOOTHOIIEHUST 0 1 ceHTaOps
2021 rona);

o mnpukaza Munnpocsemierus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaka opraHuzanuu
M OCYIIECTBIICHUS 00pa30BaTENbHON NEATEIHLHOCTU MO OCHOBHBIM 00I1€00pa3oBaTeIbHBIM
nmporpaMmaM — 00pa3oBaTEIBHBIM MPOrpaMMaM Ha4aJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero oOmiero obOpazoBaHus» (pacHpOCTpaHSETCs Ha MPaBOOTHOIIEHUs ¢ 1 ceHTsaOps
2021 roma);

e mnpukaza Munobpuayku ot 17.12.2010 Ne 1897 «O6 yrBepxkenuun ®I'OC ocHoBHOTO 00111€T0
00pazoBaHUs»;

e CII 2.43648-20 «CaHuTapHO-3IUAEMUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alUsM
BOCIIMTAaHUS M OOYYEHHS, OTIBIXa W O3JOPOBICHUS NIETEH M MOJIOJICKH», YTBEPKICHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOTO Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHndyeckne HOPMATHUBBI W TpeOOBaHHS K OOECIECYCHHIO
O0e3omacHOCTH ¥ (WaM) OE3BPEIHOCTH I dYelloBeKa (aKTOpPOB cCpeabl OOUTAHHS,
YTBEPKJIECHHBIX TOCTAHOBJICHUEM TJIaBHOTO caHUTapHOTO Bpada oT 28.01.2021 Ne 2;

e y4eOHOTO TUTaHa OCHOBHOTO 00IIIero 00pa3oBaHus, yrBepkaeHHoro npukazom ot 30.08.2023
Nel49 /o «O BHeceHWM M3MEHEHHMI B OCHOBHYIO O0Opa30BaTENbHYIO MPOTPaMMY OCHOBHOTO
0011ero 0Opa3oBaHUs»;

Ha ocHOBe mpuMepHO#l porpaMMbl 10 aCTPOHOMHUH I 00IIe00pa30BaTEIbHBIX IIKOJI TI0J] pEIaAKIIUEH
B. M. Yapyruna (Mocksa «IIpocsemenue» 2021r.),

[IporpaMmma neranu3upyeT M packpblBaeT COJAEp)KAaHHUE CTaHIapTa, OIMpeeseT OOIIyIo
cTpaTeruto oOy4yeHHs, BOCHUTAHHS M PA3BUTUS Y4YaIllUMHCS CpEACTBAMH y4eOHOTo IpeiMera B
COOTBETCTBUHU C LIETSIMHU U3y4eHHs (PU3UKE, KOTOPbIE OMPEIEICHbI CTAHIaPTOM J1J1s1 6a30BOTO YPOBHSI.

OO6yuenne actpoHomuu B 11 kiacce BenE€Tcs MO CHEIYIOIIMM y4EOHBIM KHUTAM, KOTODPbIE
00pa3yroT y4eOHO - METOINYECKHI KOMILIEKT:

yuebHuka «Actponomus 10-11» aBtopa B. M. Uapyrun ans o6meoOpa3oBaTeIbHbBIX
yupexxaeHuit (6a3oBwlif ypoBeHb). Ha n3ydyenue kypca actpoHomuu B 11 kiacce oTBoauTcs 35 4acoB
(1 4. B HENEMIO).

ACTpOHOMI/IH B pOCCHfICKOIﬁ IIKOJIC BCETAAa pacCMaTpuBalaCb KakK KYpC, KOTOprI, 3aBepIaad
(I)I/ISI/IKO'MaTCMaTI/ILIeCKOC o6pa30BaHHe BBIITYCKHUKOB Cpe):[Heﬁ IIKOJIbI, 3HAKOMHUT UX C COBPEMCHHBIMHA
NpEACTaBJICHUAMU O CTPOCHHU U 3BOJIHOIIUU Bcenennoi n CHOCO6CTByeT (bOpMI/IpOBaHI/II-O HAay4IHOI'O
MHUPOBO33pPCHUA.

I'maBHO#I 1IE€NIBIO CpCAHCTO O6H.[CFO O6pa3OBaHI/IH SABJISICTCA  Pa3BUTUC pe6eHKa KakK
KOMIIETEHTHOM JIMYHOCTH MyTEM BKIIIOUCHUSA €TI0 B PA3JIMYHBIC BUIBI LICHHOCTHOHN 4YeJI0BEUYeCKOM
ACATCIIBHOCTH yqe6a, MO3HAHW, KOMMYHUKANWA, HpO(bCCCPIOHEUIBHO-prI[OBOfI BBI60p, JJUYHOCTHOC
CaMOpa3BUTUC, LCHHOCTHBIC OPUCHTALNU, IOUCK CMBICIOB KHU3HCACATCIBHOCTH. C stHx MO3UIIN



oOyueHue paccMaTpPUBAETCS KaK IMPOILECC OBJIAJICHUS HE TOJBKO OIPENCICHHONW CyMMOW 3HAHWMA H
CUCTEMOMW COOTBETCTBYIOLIMX YMEHHUM U HaBBIKOB, HO M KaK IIPOLIECC OBJIAJICHUSI KOMIIETEHIIUSMM.

Ha ocnoBanum tpeboBanuii @enepanibHOTO rocyIapcTBEHHOrO 00pa30BaTEIbHOTO CTaHIapTa
cpeaHero ooOmero oOpa3oBaHUs, B COAEPKaHUHU Kypca MPErojaracTcs peaan3oBaTh aKTyallbHBIEC B
HACTOSIIEE BPEMsI KOMIIETEHTHOCTHBIM, JTMUHOCTHO-OPUEHTUPOBAHHBIN, NEATEIbHOCTHBIM I10AXOJIBI,
KOTOpBIE OIPEIEIIAIOT 3a/1a4l O0yUEeHHUS:

— mnpuoOpereHHe 3HAHWH W YMEHUH ISl WCIOJIB30BAaHHUS B MPAKTUYECKOH JIEATEIBHOCTH H
MMOBCEIHEBHOM JKU3HH;

— OBJAJICHHE CIOCO0aMM TO3HABATENbHOW, WH(POPMAIMOHHO-KOMMYHUKATUBHOW M pe(IeKCHBHON
IeATSIIHHOCTEH

— OCBOEHHE MO3HaBaTENbHOM, NH(POPMALIMOHHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHON KOMIIETEHIIUH.

Jiga ynoBneTBopeHUs: TpeOOBaHUSM K YpPOBHIO TOATOTOBKH BBIITYCKHHUKOB, B IPOrpaMMe
IpelycCMOTpeHa TecToBasi padoTa 0 OCHOBHBIM TEMaM Kypca U CUCTEMa YCTHOTO OIpoca.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O KYPCA IIPEJMETA

Cucrema TpeOOBaHUI TOJHOCTHIO COTJIACOBaHA C 0a30BBIM YPOBHEM COJEpXKaHHUS OOIIero
cpeaHero oopa3oBaHus M 0YEPUUBACT MUHUMYM 3HAHUH U yMEHUH, HEOOXOAUMBIX /s (PO PMUPOBAHHS
NPEJCTaBICHUNA O EAWHCTBE (PU3MYECKHX 3aKOHOB, NEHCTBYIOIIMX Ha 3emiie M B OE3rpaHUYHOMN
BcenenHoi, 0 HENMPEPHIBHO MPOUCXOIAIICH IBOTIOLIUHA HAIIEH TJIAHETHI, BCEX KOCMUYECKUX TENl U HX
CHCTEM, a TaKk)Ke caMoi BcereHHOM.

JINYHOCTHBIMU _pe3yJabTaTaMH OCBOCHHUS Kypca acTPOHOMHUHU B CpeAHEl (ITOJIHOW) IIKOJIe
ABJISAFOTCSA:

* (opMHpOBaHUE YMCHHSI YIPABISATH CBOCH IMO3HABATEIBHON JEATEIHHOCTHIO, OTBETCTBCHHOE
OTHOIIIEHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPAa3BUTHIO U CaMOOOpa30BaHUIO,
OCO3HAHHOMY IIOCTPOCHUIO WHIAMBHIYAJIHLHON 00pa30BaTEBHON JEATEIIBHOCTH Ha OCHOBE
YCTOP'I‘{HBBIX IMMO3HAaBATCJIbHBIX HHTCPCCOB;

* (opmupoBaHHE NO3HABATENbHON U WH(GOPMALMOHHOM KYJIbTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOSATEILHON pa6OTBI C KHHUIraMM W TEXHHYCCKHMMH CpCACTBAMU I/IH(bOpMaIII/IOHHBIX
TEXHOJIOTHH;

=  (QopmupoBaHue YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHHUSI 3aKOHOB TMPUPOABI M WX
WCIIOJIb30BaHUS Ha OJIaro pa3BUTHS YEIOBEUSCKOM IMBHIIN3AIINN;

=  (QopMupoBaHHE YMEHHsS HAXOIUTh AaJCKBATHBIC CIOCOOBI TOBENCHUS, B3aUMOJCUCTBHUS U
COTPY/IIHMYECTBA B TIpoliecce YIeOHOW 1 BHEYUEOHOU JIEATETLHOCTH, MIPOSIBIISITH YBAXKUTEIIHBHOE
OTHOIIIEHNE K MHEHHIO OTITIOHEHTA B X0/I€ OOCYXIEHHUS CIIOPHBIX MPOOIEM HAYKH.
MeTaHDeHMeTHIﬂe PE3YILTATEL OCBOCHUA MPOTPaAMMBI ITPEATIOIararoT:

"  HaxoJWTh MpoOJeMy HCCIeIOBaHMs, CTAaBUTh BOIMPOCHI, BBIABUTATH THIOTE3Yy, MperiaraTh
ATbTEPHATUBHBIC CTIIOCOOBI PEIICHHS MPOOJIEMbl U BHIOMPATh U3 HUX Hanbosee 3(PpPeKTUBHBIM,
KJIaCCU(PUIIMPOBATh OOBEKTHl HCCIENOBAaHUS, CTPYKTYpHpOBaTh M3y4aeMblil Marepual,
apryMEHTHPOBATh CBOIO MO3UIHNIO, GOPMYIUPOBATH BBIBOJIBI U 3aKIIIOUEHUS;

"  aHANIM3UPOBAThH HAOIIOJAeMbIe SIBJICHUS U OOBACHATH NPUUMHBI UX BOSHUKHOBEHUS,

" Ha NpaKTHKE MOJIb30BAaTHCS OCHOBHBIMU JIOTMUECKMMHU IMPHEMaMH, METOJaMU HaOIoJeHuS,
MOJENTUPOBAHUS, MBICJICHHOTO SKCIIEPUMEHTA, IPOTHO3UPOBAHUS;

"  BBHINOJIHATH O3HABATENbHBIC U IPAKTUUECKUE 3aJaHHs], B TOM YHCJIE IPOCKTHHIE;

" u3BJNEKaThb HWHMOPMALMIO U3 PA3NMYHBIX MCTOYHMKOB (BKJIIOYash CpEICTBA MAacCOBOM
nH(OPMAaLIUU U HHTEPHET-PECYPChl) U KPUTUYECKHU €€ OLCHUBATh;

" TOTOBUTH COOOUICHHS M MpPe3eHTAllMd C MCIOJIb30BAaHUEM MAaTEpHaNOB, IOJYYEHHBIX U3
WuTepHera u Apyrux UCTOYHUKOB.

[IpenMeTHBIE PE3YNbTATHI U3YyYCHHS] ACTPOHOMHH B CpEAHEH (TIOJTHO) IIKOJIE MPEICTABICHBI B
COJIep’KaHUU Kypca M0 TeMaM.

Ob6ecrneynTh MOCTHXKEHUE TUIAHUPYEMBIX PE3YNIbTaTOB OCBOEHUS OCHOBHOW 0Opa3oBaTeNbHOM
MPOrpPaMMBbI, CO3[]aTh OCHOBY JJISi CAMOCTOSITEIBHOTO YCHEIIHOTO YCBOEHHUS OOYy4YarOUIUMUCS HOBBIX
3HaHWUW, YMEHUH, BUIOB U CHOCOOOB JESATENLHOCTH JOJDKEH CHUCTEMHO-AEATEIbHOCTHBIM moaxon. B
COOTBETCTBUU C OTUM [OAXOJOM HMMEHHO aKTUBHOCTh OOYyYaloMIMXCs MPHU3HAETCS OCHOBOM
JOCTHIKEHHSI pa3BUBAIOMIMX IIeNiell 00pa3oBaHUsT — 3HAHHUS HE TNEepearoTcs B TOTOBOM BHIE, a
JOOBIBAIOTCS YUALTUMUCS B MIPOIECCE MTO3HABATEIHHON JAEeSITENEHOCTH.

VYuamuecs cpeaHeit 001eoopa3oBaTeIbHON KO JOKHBIL:

— [MomyuuTs mpeacTaBieHus: 0 CTPYKType U Maciitadax BceneHHo# u MecTe yenoBeka B HEll. Y3HATh
O CpeICTBaX, KOTOPHIE HCIOJB3YIOT ACTPOHOMBI, YTOOBI 3arjisiHYTh B camble YHal€HHBIC YrOJKU
Bcenennoii 1 He TOIBKO yBHIETh HEOECHBIE Tea B HENOCTYMHBIX ¢ 3eMIIM JWana3oHaxX JJIUH BOJH
AIIEKTPOMArHUTHOTO M3NyYEHHS, HO U y3HaTh O HOBBIX KaHallaX MOJy4eHHs] HH(OpMAIUU O HEOECHBIX
TEeJax ¢ MOMOIIBIO HEUTPUHHBIX U TPABUTAIIMOHHO-BOJIHOBBIX TEJIECKOTIOB.

— VY3Hath 0 HaOIIOJAEMOM CJI0KHOM JIBHKEHUH 1uiaHeT, JIynsl u ConHila, ux uatepnpetanun. Kakyro
pouib urpanu Habmogenust 3atMenuid JIynel 1 ConHIIA B KU3HU OOIIECTBA MU UCTOPHUS MX HAYYHOTO
o0bsicHeHus. Kak Ha OCHOBE aCTPOHOMHUYECKHX SIBIICHUH JIOAM HAYUMIIHCh U3MEPSATH BPEMS U BECTH
KaJeHaph.




— VY3Harth, Kak Onarojaps pa3BUTHIO ACTPOHOMMHM, JIIOAM TMEPEHUTd OT MPEACTaBICHUS
IEOLEHTPUUECKON CUCTEMBI MUPA K PEBOJIIOLMOHHBIM MPEACTABICHUSAM IeIMOLEHTPUYECKON CUCTEMBI
mupa. Kak Ha ocHOBe mocienHel ObUIM OTKPBITHI 3aKOHBI, YIPABIAIOUINE JBM)KCHUEM IUJIAHET, U
II03/JHEE, 3aKOH BCEMUPHOIO TATOTEHUS.
— Ha mnpumepe wucnonb3oBaHMsl 3aKOHAa BCEMUPHOIO TATOTEHUS IMOJIYYUTh MPEACTABIEHUS O
KOCMUYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPACKTOPHM IMOJIETOB KOCMHUYECKUX
anmaparoB K IUTaHETaM. Y3HaTbh, KaK MPOSBISET ce0s BCEMUPHOE TATOTEHHE Ha SBICHUSX B CUCTEME
3emuis—JIyHa, ¥ 3BOJIIOLUIO STOW CUCTEMBI B OYyIIEM.
— VY3HaTh O COBPEMEHHOM MPEJICTaBICHUH, O CTpoeHUU COJIHEYHOM CUCTEMBI, O CTPOCHUM 3€MIIU KakK
TUTAHETHl U TIPUPOJIE TAPHUKOBOTO 3(PPeKTa, 0 CBOMCTBAX IUIAHET 3€MHOMW I'PYIIIBI U IJIAHET-THTAHTOB
1 00 McclIe0BaHMIX acTEPOUIOB, KOMET, METEOPOUIOB U HOBOTO KJlacca HEOECHBIX TEJl KAPIMKOBBIX
IUTaHET.
— TlomyuuTh mnpeaCTaBICHUE O METOJAaX acTpO(U3UYECKUX HCCICIOBAHUNM U 3aKOHAX (PHU3UKH,
KOTOPBIE UCIIOJIb3YIOTCS JJIs U3Y4YeHUs (PU3NUECKU CBOMCTB HEOECHBIX Tell.
— VY3uare npupony CosiHIIa M €ro akTHBHOCTH, KaK COJHEUHAash aKTUBHOCTh BJIMSET HA KIUMaT U
o6uocoepy 3emin, Kak Ha OCHOBE 3aKOHOB (PM3MKU MOXHO paccuuTaTh BHyTpeHHee cTpoeHue CoiHia
U Kak HaOIro/IeHus 3a moTokamMu HelUTpruHOo oT CojiHIIa MOMOTIIN 3aryigHyTh B eHTp CoJHIA U y3HATh
0 TEPMOSIJIEPHOM UCTOYHHUKE SHEPTHH.
— VY3HaTh, KaKk OINpeAessiOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3/1 U UX B3aUMOCBS3b MEXAy co0oi, O
BHYTPEHHEM CTPOEHUHM 3BE3J M MCTOYHHMKAX HX SHEPTUH; O HEOOBIYHOCTH CBOMCTB 3BE37 OEbIX
KapJIMKOB, HEUTPOHHBIX 3BE3/1 M YEPHBIX JIBIP. Y3HATh, KaK POXKAAIOTCA, JKUBYT U YMUPAIOT 3BE3IBI.
— VY3Harh, KaK MO HAOMIOJEHUSAM MYIbCUPYIOMIMX 3BE3] HeQen 1 ONpeaessaTh PacCTOSHUS 10 JPYruX
raJIakTHUK, KaK aCTPOHOMBI 110 HAOJIIOACHUSM JIBOMHBIX U KPATHBIX 3BE3/1 ONPEACISAIOT UX MACCHI.
— [lomyunTs mpencTaBieHUss O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3Nl M Yy3HATh, Kak B 3BE3aX
00pa3yroTcst THKENbIE XUMUYECKUE JIEMEHTHI.
— VY3HaTh, Kak ycTpoeHa Hama ["anaktuka — Mieunsiil [1yTh, Kak pacnpenesieHbl B HEM paccesHHbIE
U IIapOBBI€ 3BE3HBIE CKOIUICHUS U 00JaKa MeX3BE3THOTO raza u nputi. Kak ¢ momMouisio Habmo1eHui
B MH(PaKpacHBIX Jy4yaxX YJaJOCh MPOHUKHYTh 4epe3 TOJIIY MEX3BE3JAHOIO ra3a W MbUIM B LIEHTP
lanakTuku, yBUAETH ABM)KEHHE 3BE3]] B HEM BOKPYT CBEPXMACCUBHOM YEPHOM JBIPHI.
— [lonmyuuTs mpeacTaBieHHE O PA3IUYHBIX THUIAX TaNAKTUK, Y3HaThb O MPOSBICHHUSIX aKTUBHOCTH
raJlakTUK M KBa3apoB, PACIpENEiCHUH TalaKTHK B MPOCTPAHCTBE U (POPMHUPOBAHMM CKOIUICHUN U
STYEUCTOM CTPYKTYPBI UX PaCIpE/ICICHHUS.
— VY3HaTh O CTPOEHHUU M 3BOJIONHMHM YHHKaJIbHOTO oObekTa Bcenennoit B menom. Ilpocnenuts 3a
pa3BUTHEM MPEJCTABICHUH O KOHEYHOCTH U OeckoHeuyHOCTH BceneHHON, 0 (yHAaMEHTaIbHBIX
napajiokcax, CBSI3aHHBIX C HUMHU.
— IlonsATh, Kak M3 HAOIIOAEMOTO KPACHOTO CMEIIEHHS B CIEKTpax NalEKUX TajJakTHUK MPUILIHA K
BBIBOJly O HECTAIlMOHAPHOCTH, paclIMpeHuu BceneHHOW, W, YTO B MPOILIOM OHA ObUIa HE TOJBKO
IUIOTHOM, HO W TOpsiued M, 4yTo HaOII0JaeMoe PEeIMKTOBOE M3NMy4YeHHE MOATBEPKIAAECT ITOT BAKHBIN
BBIBOJI COBPEMEHHOI KOCMOJIOTHHU.
— VY3HaTh, KaK OTKPBUIM YCKOpPEHHOE pacuiipeHue BceleHHOW W ero cBs3b ¢ TEMHOW SHeprueii u
BCEMHUPHOM CHIJION OTTaNKUBaHMS, IPOTUBOCTOSIIEH BCEMUPHOM CUIle TATOTEHUS.
— VY3HaTh 00 OTKPBITUM HK30IIAaHET — IUIAHET OKOJIO JIPYTUX 3BE3]l, U COBPEMEHHOM COCTOSHUM
po06IeMbl IOMCKA BHE3EMHBIX [IMBUIM3AIMNA U CBS3H C HUMH.
— HayuuThcs mpoBOIUTH MpocTEHIINE acTPOHOMHUYECKHE HAONIOJEHHs, OPUEHTHPOBATHCS CpPEAu
APKHUX 3BE3J M CO3BE3IUM, M3MEPSITh BHICOTHI 3BE31 M CONHIA, ONPENENsITh AaCTPOHOMHUYECKUMU
METOJaMH BpeMs, IIUPOTY U JOJITOTy MecTa HaOirofeHui, naMepsats auamerp CojHIA U U3MEPSTh
COJIHEYHYIO aKTUBHOCTB M €€ 3aBUCUMOCTb OT BPEMEHH.

JAOJIZKHBI 3HATH/TIOHUMATD !
— CMBICH TOHATUH: AaKTUBHOCTH, ACTEPOMJI, ACTPOJIOTHUS, ACTPOHOMHs, acTpodusmka, arMmocdepa,
60111, BO3MYILIEHUS, BOCXOJ CBETHIIA, BpallleHHe HeOecHBIX Tell, Beenennas, Bembimika, ['anakruka,
TOPU30HT, TpaHylbl, 3aTMEHHME, BUIBl 3BE€3[, 30[MAK, KaJ€HAapb, KOCMOTOHMs, KOCMOJIOTHS,
KOCMOHABTHKa, KOCMOC, KOJIbLIA TUIAaHET, KOMETHI, KpaTep, KyJIbMUHAlMs, OCHOBHbIE TOUKH, JTUHUU U




IJIOCKOCTH HEOECHOU cdepbl, MarHuTHasE Oypsi, MeTaraiakTika, MeTeop, METEOPUT, METCOPHBIC TEJIO,
J0X/1b, TOTOK, Muteunsiit [1yTb, Mopst 1 MaTtepuku Ha JIyHe, HeOecHass MEXaHUKa, BUIUMOE U peallbHOE
IBUKCHHE HEOSCHBIX Tl M HX CHCTeM, oOcepBaTopusi, OpOWTa, IUIAHETa, MOJIIPHOE CHUSHUE,
npoTyOepaHel, CKOIJICHHWE, CO3BE3AUS M HMX KIAcCH(HKAIMA, COJHEYHas KOPOHA, COJHLIECTOSHHE,
coctaB COJIHEYHOH CHCTEMBI, TENECKOI, TEPMHUHATOP, TyMaHHOCTb, ¢a3bl JIyHbl, (oTOChepHbIe
dakensl, Xxpomochepa, yepHas JpIpa, DBOIONHUS, IKIUIITHKA, SIPO;

— ompeneneHus (QU3MYECKUX BEIWYMH: aCTPOHOMHUYECKasi €AMHUIA, ademuii, Oieck 3Be3/pl, BO3PACT
HeOecHOro Temna, mapajulakc, MapceK, NMEpUoJl, MEepUTennii, GU3NUecKue XapaKTePUCTUKU IUIAHET H
3B€3J, MX XMMHMUYECKHUH COCTaB, 3B€3/IHas BEJIUYMHA, DPAJUaHT, PaJUyC CBETUJIA, KOCMUYECKUE
paccTosiHUs, CBETUMOCTb, CBETOBOM T'0J, C)KaTUE IUIAHET, CUHOJIUYECKUM M CHUAEPUYECKUH MepHuof,
COJIHEYHAsI aKTUBHOCTh, COJIHEYHAsl IOCTOSIHHASL, CHEKTpP cBeTsIUXCs Teld COTHEUHON CUCTEMBI;

— CMbICT paboT U (GopMyIHUpPOBKY 3aKoHOB: Apuctotens, [Itonemes, ['anunes, Konepuuka, bpyHo,
Jlomonocona, I'epmiens, bpare, Kemnepa, Herorona, JleBepbe, Anmamca, ['aymmes, benomnosibckoro,
bpemuxuna, CrtpyBe, [I'epummpynra-Paccena, Awmbapuymsna, bapnapna, Xa66na, J[lomepa,
®puamana, DUHIITEHA.

HAOJI’KHbI YMeTh:

— HCIIOJIb30BaTh KapTy 3BE3AHOIO HEOA [l HaXOXKIEHUS KOOPIUHAT CBETUJIA; BBIPAXKATh PE3YJIbTAThI

M3MEpEeHUN U pacueToB B eMHUIaX MeXIyHapOHON CUCTEMbI; TPUBOAUTH IPUMEPHI IPAKTUYECKOTO

HCI0JIb30BAHUS aCTPOHOMUYECKUX 3HAHHUM 0 HEOECHBIX TeJlaX U UX CHCTEMaXx;

— pelath 3a/1Ja4i Ha IPUMEHEHUE U3yUYEHHBIX ACTPOHOMUYECKUX 3aKOHOB;

— OCYIIECTBJIATH CAMOCTOSATENbHBIN MONUCK HH(OPMAIIMN €CTECTBEHHOHAYYHOTO COAEPIKaHUS C

HCI0JIb30BAHMEM PA3IMYHBIX HCTOYHUKOB, €€ 00pabOTKy U MpPEJCTaBICHNE B pa3HbIX popMax;

— BIIAJETh KOMIIETEHIIUSIMU: KOMMYHUKAaTUBHOM, pe(IeKCUBHOM, TMYHOCTHOTO CAaMOPa3BUTHS,

LIEHHOCTHO-OPUEHTALlMOHHOM, CMBIJIONIOMCKOBOM, M MPO(ECcCHOHATBHO-TPYI0BOTO BHIOOpA.
XapakTepucTHKAa KOHTPOJIbHO-U3MePHTEJbHbIX MATEPHAJIOB, HCI0JIb3yeMbIX IPH OLIEHUBAHUM

YPOBHS OATOTOBKH Y4YalUXCH.

3HaHUS U YMEHHUS Y4allUXCs OICHMBAIOTCS Ha OCHOBAaHWU YCTHBIX OTBETOB (BBICTYIUICHUN),
TECTOBOW PalOThI, a TaKKe MPAKTHUECKON NEATENbHOCTH, YUUTHIBAs UX COOTBETCTBHE TPEeOOBAHUAM
MIPOrpaMMbl O0yUeHHUsI, 110 MATHOAUILHON CUCTEME OLICHUBAHMUS.

OneHky «5» TmoJiydaeT ydJallWics, Yeil YCTHBIM OTBET (BBICTYIUICHHE), MpaKTHYeCKas
NeSITeNIbHOCTh WIIM UX PE3YJIbTAT COOTBETCTBYIOT B MOJIHOM Mepe TpeOOBaHUSIM MPOrpaMMbl 00YUEHHUS.
Ecnu npu onleHnBaHuu yueGHOTO pe3ysbTaTa MCIOIb3yeTcs 3aUéT B Oaiax, TO OLEHKY «5) MOJIydaeT
yuaruiics, Habpasmuii 90 — 100% oT MakcUMaIbHO BO3MOXHOIO KOJIMYECTBa OaJIIOB.

OneHky «4» TmoJiydaeT YydYalluiics, Y€l YCTHBIM OTBET (BBICTYIUICHHE), TNpaKTHYECKast
NEeSITeNIbHOCTh MJIM UX PEe3yJabTaT B OOILIEM COOTBETCTBYIOT TPEOOBAHUSIM IMPOrpaMMbl 0O0yueHUs, HO
HEJ0CTAaTOYHO TMOJHbIE WM UMEIOTCS Menkue omnbku. Eciau npu onieHnBaHuM yueOHOTO pe3ylbTara
UCHoJb3yeTcs 3a4éT B Oamiax, TO OLEHKY «4» mondydaer ywamuiics, HaOpaBmmii 70 — 89% ot
MaKCHMaJbHO BO3MOKHOTO KOJIHUYECTBa OAJIOB.

Onenky «3» TModydaeT y4alluiics, uYed YCTHBIA OTBET (BBICTYIUICHHE), MpaKTHYeCKas
NEeSITeNIbHOCTh MM UX PE3yAbTaT COOTBETCTBYIOT TPEOOBAHUSAM MPOrPaMMbl 00YydeHHs, HO UMEIOTCS
HEJO0CTaTKU U oluOKU. Ecnu npu onleHnBaHuN y4eOHOTO pe3ynbTaTa UCIOJIb3yeTcs 3a4éT B Oaiiax, To
OLIEHKY «3» MoJiy4yaeT ydJauiuiics, HaOpaBmuid 45 — 69% OT MakCMMallbHO BO3MOKHOTO KOJIMUYECTBA
0aoB.

OneHky «2» mnojy4yaerT ydyaluiics, 4eil YyCTHbI OTBEeT (BBICTYIUIEHHE), IpaKTH4ecKas
JEATeNbHOCTh WM UX Pe3yJabTaT YAaCTUYHO COOTBETCTBYIOT TPEOOBAHUSM IMPOTrpamMMbl OOy4YEHHUs, HO
UMEIOTCS CYLECTBEHHbIE HEIOCTaTKM M OMMOKU. Eciau mpu olneHMBaHUM Y4eOHOTrO pe3ysbTaTa
UCTOJb3yeTcs 3auéT B Oamnax, TO OLEHKY «2» NojdydaeT ywamuiics, HaOpaBmwmii 20 — 44% ot
MaKCHUMaJIbHO BO3MOYKHOT'O KOJIM4YeCTBa OaJIOB.




COJEP) KAHUE YYEBHOI'O NINPEIMETA

11 kaace (35 4., 1 4. B HefmeNM10)

Bgenenue (1 u)

ActpoHOMUS, €€ CBs3b C Jpyrumu Haykamu. CTpykrypa u MacmTaObl  BceneHHOM.
OcoOeHHOCTH ~ aCTPOHOMHMYECKHX METOJOB HCCIEIOBaHUS. Telneckombl M PagMOTENECKOIBI.
BceBonHOBas acTpoHOMUSL.

Actpomerpus (5 49)

3Be3/1bI M CO3BE3MUsA. 3BE3JHBIC KapThl, rJI00ychl W ariackl. Buammoe nBU)KEHHE 3BE3] Ha
pa3nuuHbIX reorpaduyeckux muportax. KynmsMmunamnus csetui. Bugumoe roguanoe amxenne ComHIa.
OwmnTuka. JIsuxenue u ¢assl Jlynsl. 3armenns Connia u JIynel. Bpems u kanennaps.

Hebecnas Mmexanuka (3 4)

PasButne npencraBiieHnil 0 cTpoeHnH mupa. I'eoneHTpudeckas cucrtemMa mupa. CTaHOBIEHUE
reJINOIEHTpUYEeCKO cucteMbl Mupa. KoHurypauumm IUlaHeT W YCIOBUS WX BUIUMOCTH.
CuHoauueckuil W cuJepuyecKuil (3BE3/HBIN) mepuoasl oOpamieHust miuaHeT. 3akoHbl Kermuepa.
Onpenenenue paccTosiHM M pa3mepoB Tesl B COJIHEUHOW cucTteMme. ['Opu30HTaIbHBIM Mapaijlakc.
JIBikeHre HEOECHBIX TeNl TMOoJ JeHCTBUEeM cui TaroTeHus. OmnpenereHue Macchl HEOSCHBIX Tell.
JIBM)KE€HHE NCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM U KOCMUYECKHUX anmapaToB B COJHEYHOU CHCTEME.

Crtpoenue CosiHeuHOM cucTeMbl (7 4)

ConHeyHasi cucTeMa Kak KOMIUIEKC TeJl, HIMEIOIUX 00IIee MpoucxoxacHue. 3emis u Jlyna —
nBoiiHas 1ianeta. MccnmemoBanust JlyHbl kocMuuecKMMM anmaparamu. [luwnoTtupyemble MOJIEThl Ha
Jlyny. Ilmanetsl 3emHOM rpynmsl. I[Ipupona Mepkypus, Benepsl mu Mapca. I[lnaHeTbl-rurantsl, ux
CHYTHUKU U Kojblla. Manble Tena CoJIHEYHOM CHCTEMbI: acCTEpOUbl, IIIAHETHI-KAPJIUKH, KOMETHI,
MeTeopouabl. MeTeopsl, 60IUAbI U METCOPUTHIL.

AcTtpodu3uka u 3Bé31Hass actpoHomus (7 1)

Nznyuenne u temneparypa Cosnna. CoctaB u crpoenue ConHua. MCTOYHMK ero sHeprumu.
Atmocdepa Connna. CosiHeyHast aKTUBHOCTh M €€ BIMSIHHE Ha 3eMITI0. 3Be3/Ibl — JalleKue COJHIIA.
[NoguuHbIil mapaiiakc U paccTosiHUS 10 3Be34. CBETUMOCTD, CIIEKTp, IBET U TEMIIEpaTypa pa3iIndHbIX
KJaccoB 3Be3ld. JluarpamMma «CHeKTp—CBETHMOCTh». Maccel M pa3Mmepsl 3Be3l. Mojenu 3Be3.
[lepemennbie u HecTanmoHapHble 3Be3nbl. lledennpt — wmasku Bceenennoil. DBomouus 3Be3[
pa3IMYHOMN MacChI.

Muaeunbiii nyTh (3 4)

a3 u meup B lamaktuke. Kak oOpasyrorcss oTpaxkarenbHble TymMaHHOCTH. [lodueMy cBeTsiTCs
muddy3Hpie TyMaHHOCTH. Kak KOHIIEHTPHPYIOTCS Ta30Bble W TbIJIEBbIE TYMAaHHOCTH B [ anmakTuke.
Paccesuupie u 1mapoBble 3BE3/MHBIE CKOIIeHHS. HaOmronaembie CBOWCTBAa PACCEIHHBIX 3BE3THBIX
ckoruieHnidl. HaGmromaembie CBOICTBa IMIApOBBIX 3BE3AHBIX CKOIUIEHUH. Pacmpenenenue u xapaktep
JIBHKEHUs CKOIUIeHMH B ['amaktuke. Pacnpenenenue 3BE3N, CKOIUIEHMH, ra3a W HbUIM B [ alakTuke.
CBepxMaccuBHass u€pHas Jplpa B IEeHTpe [amakTuku ©u KocMuuyeckue Jsyuu. HHppakpacHbie
HAOMOJIeHUsT ABMO)KCHHsI 3BE31 B IeHTpe [amakTuku W oOHapyxkeHHe B IeHTpe [amakTuku
CBEpXMAaCCHUBHOW 4epHOH IbIpbl. Pacyér mapamerpoB cBepxMaccUBHOW 4€pHOM nbIpbl. HabmomeHus
KOCMHUYECKHUX JIYYEN U UX CBSI3b CO B3PbIBAMHU CBEPXHOBBIX 3BE3/I.

lanakruxm (3 u)



Hama T'anaktuka. Ee pasmeps! u crpykrypa. [IBa tuna Hacenenus ['anaktuku. Mex3Be3nHas
cpena: ra3 u meuUTh. CriupanbHblie pykaBa. SAnpo Nanaktuku. Obnactu 3Be3m000pa3oBanus. BpaieHnue
lanaktuku. [IpoGiema «ckpbITOi» Macchl. PazHooOpasme mupa ramaktuk. KBazapel. CkomieHus u
CBEPXCKOIUIEHHs ranakTuK. OCHOBbI COBpEeMEHHOW KocmoJjioruu. «KpacHoe cMmenieHue» M 3aKOH
Xab6ma. Hecrammonapuast Beenennas A. A. ®@punmana. bBosnpmoi B3peiB. PenmkroBoe m3imydeHue.
Yckopenue pacumpenns BeeneHHo. « TeMHast SHEpTUs» U aHTUTITOTCHUE.

Ctpoenue u 3Bosouus Beesennoii (2 u)

Koneunocts u OeckoHeyHOCTh BceneHHON — mapagoKChl KJIaCCHYECKON KOCMOIOTHU. 3aKOH
BCEMHUPHOTO TATOTEHUSI U TPEACTABIEHUS O KOHEYHOCTH U OeckoHeuHocTH BceneHHoi.
doToMeTpUYECKUI MapajoKC U IPOTUBOPEUHSI MEX]y KJIACCUUECKUMHU MPEJCTaBICHUSIMH O CTPOCHUU
Bcenennoii u HabmonenusmMu. Heo6XxoauMocTh mpuBiieUeHUsT 001el TeOpUHU OTHOCUTEIbHOCTH IS
noctpoeHust mozaenu Beenennoit. CBsi3zb MEXIy r€OMETPHUECKIX CBOMCTB MPOCTpaHCTBA BeenenHoii ¢
pacrmpeiefieHueM W JBHKEHHEM MaTtepun B Heil. Pacmmpsromasicss Bceenennas. CBs3p cpemHei
IJIOTHOCTH MAaTe€puu C 3aKOHOM pacCIIMpEHHs W TeOMETPUYECKUMHU CBOMCTBaMH BceneHHOi.
EBxnuioBa u HeeBkiumoBa reoMetpusi Becenennoi. Omnpenenenue paamyca U Bo3pacta BceeneHHOM.
Mogens «ropsiaeit Beenennoit» u penukroBoe uanydeHus. OOpa3oBaHHe XUMHUYECKHX JIEMEHTOB BO
Bcenennoii. OOunue renust Bo BceneHHO 1 HEOOX0AMMOCTh O0Opa3oBaHMs €ro Ha PaHHUX 3Tamax
sporornun Beenennoii. Heo0Xo1MMOCTE HE TOJIBKO BBEICOKOM IIOTHOCTH BEIIECTBA, HO M €r0 BBEICOKOM
TEMIIepaTypbl Ha paHHUX J3Tanax sBoaonuu BceenenHoill. PenmukroBoe mu3MydeHHe — U3Iy4YEHHE,
KOTOpO€ OCTaJIOCh BO BCeleHHON OT ropsyero W CBEPXIUIOTHOTO COCTOSIHUS MaTepud Ha PaHHUX
sTanax Xu3HU BcenenHoit. Habmiomaemble CBOMCTBA peUKTOBOTO M3aydeHus. [louemy HeoOXoaumo
MpUBJIeYEHUE OOIIEH TEOPUHU OTHOCUTEIILHOCTH IS TOCTPOCHUS MOJIeH BeeneHHOM.

CoBpeMeHHBbIe MPO0JIeMbl ACTPOHOMUM (3 4)

[IpoGnema cymiecTBOBaHUS KU3HU BHE 3eMJIU. YCIOBHSI, HEOOXOIUMBIE Ui Pa3BUTHUS JKU3HU.
[Toucku xu3nu Ha rianerax ConHedHo# cucTembl. CIOXKHBIE OpraHUYECKHUE COCTMHEHUSI B KOCMOCE.
CoBpeMeHHbIE BO3MOXHOCTH KOCMOHABTHKM W PaAMOACTPOHOMHMM JJIsi CBSI3U C  JIPYTUMHU
uuBUiau3anusaMu. llnaHeTHele cucTeMbl y JOpyrux 3Be3d. UelnoBed4ecTBO 3asBISET O CBOEM
CYyIIECTBOBaHHHU.

Pe3eps (1 v)



TEMATHYECKOE U IIOYPOYHOE ININTAHUPOBAHHUE

YUYEBHOI'O MATEPHAJIA B 10-11 KJIACCE

B nnanupoBanum usydeHus: yueOHOTO MaTepuaia UCIOJIb3YeTCs IBOMHAS HyMEpalys: IEPBOE YUCIIO COOTBETCTBYET MOPSAKOBOMY HOMEPY YpOKa, BTOpOe
YHCII0 — HOMEPY ypOKa 10 JaHHOM TeMe.

11 knacce (35 4., 1 4. B HexeJ110)

Jara

Ne OCHOBHOE CoIep:KaHue Bujibl 1esiTesibHOCTH Jomauinee
NMPOBeACHUS Tema ypoka
Ypoka ypoka Ypoka 3HATH/MOHUMATH YMmerh 3aaHme
1 2 3 4 5 6 7
Beenenune (14) ()
- 4TO U3y4aeT
aACTPOHOMUS,
ACTpOHOMMS — HAyKa O KOCMOCE. - posib HAOJIOICHUH B
11 Brenenue B [Tonsitue Beenennoit. CTpyKTyphl 1 | aCTPOHOMUU; §1 2
aCTPOHOMHUIO Macmtadsl Beenennoi. lanékue - 3HAUEHUE aCTPOHOMMUMU; ’
ryonHbl BeenenHoit - 4t0 Takoe Bcenennas;
- CTPYKTYpY ¥ MaciTaObl
Bcenennoi;
Actpomerpust (Su) ()
- YTO TAKOE CO3BE3JIHE; - HCIIOJIb30BaTh
- Ha3BaHUS HEKOTOPBIX MOJIBIKHYIO 3BE3IHYIO
3Be3gqHoe  HeOo.  UTto  Takoe . p o y
CO3BE31IUH, X KapTy AJIs pelieHus
2/1 N co3Be3nue. OCHOBHBIE CO3BE3IUS
3Bé3aH0€e HEDO KoH(puUrypauuio, ansdy CIIETYIOIINX 33/1a4: a) 8§83

CeBepHoro nomymapus

Ka)KJI0TO M3 3THX
CO3BE3IUH;
- OCHOBHbBIE TOYKHU, TUHUU

OIIPEICTIATh KOOPAUHATHI
3BE3/1, HAHECEHHBIX Ha

KapTy,




HebecHbiii 3kBatop U HeOECHBIN

MEpUIUaH; TOPU3OHTAJIbHEIE,
SKBaTOpPUATIbHBIE KOOPAMHATHI;
Hebecubie p pA ’
3/2 KyJIbMUHALUU CBETUIL
KOOPAMHATHI
I'opusoHTaneHas cucrema
KOOPJMHAT. DKBaTOpHUaJIbHAS
CHUCTEMa KOOPJIMHAT
Bunumoe OKIUITUKA,  TOYKa  BECEHHEro
4/3 JBIKEHUE TUIAHET U | paBHOICHCTBHS, HEpaBHOMEPHOE
Connua neuxkeHre CoiHIA 10 SKIIUITHKE
CuHOIMYECKUH MecCsIII, Y3JIBI
5/4 JBmxenue JIyHbl W | TyHHOU OpOUTHI, noyeMy
3aTMeHUs npoucxodsaT 3arMmenus, Capoc u
NpecKa3aHus 3aTMEHUI
ConHeyHoe U 3BE3OHOE BpeMs,
JYHHBIA WU COJIHEYHBIN KaJeHAaphb
6/5 Bpewmst u kanenaappb i A1apb,

IOJIMAHCKUN u
KaJIeHaph

TPUTOPUAHCKUHI

U KpYTY Ha HeOEeCHOM
cepe:

- TOPU30HT,

- TIOJTyJICHHAs JIUHUA,

- HeOECHBIN MepHuaHnaH,
HEOECHBIN SKBATOP,
SKJIUTITHKA,

- 3€HUT,

- TIOJTFOC MUPA,

- 0Ch MHUpa,

- TOYKU PAaBHOJICHCTBUU U
COJTHIICCTOSIHUIM;

- TEOPEMY O BBICOTE
MOJTFOCa MUPa HaJl
TOPU30HTOM,;

- OCHOBHBIE TIOHSITHS
chepuyeckon u
MPAKTUYECKOU
ACTPOHOMMUU:

- KYJIbMHUHAIIMSI U BBICOTA
CBETHUJIA HaJl TOPU30HTOM;
-IPSIMOE BOCXOXKACHUE U
CKJIOHEHUE;

- CYTKH;

- OTJINYUE MEXKy HOBBIM
U CTapbIM CTUJISIMU;

- BEJINYMHBI:

- yra0BbIe pa3mepsl JIyHbI
n ConHua;

- IaThl PaBHOJCHCTBUI U
COJTHILIECTOSIHUIA;

- YTOJI HaKJIOHa
SKJIMMTHKH K YKBATOPY;

- COOTHOILICHUS MEXTY
MepaMH U MepaMu

0) Mo 3aJaHHBIM
KOOpJIHATaM 0ObEKTOB
(Connue, Jlyna, nnaners)
HAHOCHTD UX IOJIOKCHHE
Ha Kapry;

B) yCTaHABJIMBATh KapTy
Ha JTI00YI0 1aTy U Bpemsi
CYTOK, OPUEHTHUPOBATH €€
Y OTIPEIEIISAT YCIOBUS
BHIUMOCTH CBETHIL.

- pemaTh 3a/1a4u Ha CBS3b
BBICOTHI CBETHJIA B
KYJIbMHHAIIHH C
reorpaduueckoi
HIMPOTOHN MecTa
HaOJIIOICHMS

- OTIPEJICIISITh BBICOTY
CBETWJIA B KYJIbMHHAIIUH
U €r0 CKJIIOHEHHUE;

- reorpaduuecKyro
BBICOTY MecCTa
HaOJIIOICHMUS

- pUCOBaTh YEPTEXK B
COOTBETCTBUU

C YCJIOBHSIMHU 33/1a4H;

- OCYIIECTBJIATD [1EPEXO]]
K pa3HbIM cHUCTEMaM
cyeTa BpEMEHH.

- HAXOJIUTh CTOPOHBI
cBeTa 1o

ITonspHO¥ 3Be311€ U
nonyneHHomy CounHity;

- OTBICKMBATh Ha HeOe
CJIEAYIOIINE CO3BE3IUS U
HauboJee sipKue 3BE3bI B
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BPEMEHHU ISl U3MEPEHUS
YIJIOB;

- IPOJIOJKUTEITBHOCTD
rojia;

- YHMCJIO 3BE31, BUIUMBIX
HEBOOPYKEHHBIM
B3TJISJIOM;

- TIPUHIIMTIBI
OIpeaeIEHUS
reorpaduuecKoi MUPOTHI
W JOJTOTHI 10
aCTPOHOMUYECKUM
HAOJTIOICHUSIM;

- IPUYWHBI U XapaKTeP
BUJIUMOTO IBUIKECHUS
3Be3d 1 CoJIHIIA, a TaKKe
TOJIMYHOTO JIBHIKECHUS
ComaHna

HUX:
- bonpmyro Mensenuity,
- Manyto Mensenuny (¢
[TonsipHOI 3BE31101),

- Kaccuomnero,

- JIupy (c Beroii),

- Opén (c Anpraupom),

- JleGenp (¢ denebom),

- Bo3uuuwuii (c
Kanenmnoit),

- Bosionac (¢ Apkrypom),
- CeBepHYIO KOpPOHY,

- OpwoH (c berenbreiize),
- Tenern (c
Anbnebapanom),

- bompmoit T1€c (¢
Cupuycom)

Hebecnast mexanuka (34) ()

7/1

Cucrema mupa

I'eonenTprueckas u

TeMOLIEHTPUYECKas CHCTEMa MHPA;
00BSICHCHHE METIICOOPa3HOTO
IBYOKEHUS IIJIAHET, I0Ka3aTeJbCTBa
JIBY>KeHUs 3emiir BOKpyr CoJtHIIa;

TOJIMYHBIN Napaiiakc 3BE31

8/2

3akonsl Kenepa
JBUKEHUS TJIAHET

O6006meénnblie 3akoHbI Kerepa u
oTpeJieNieHue Macc HeOECHBIX Tel

- IIOHATUS:
- TeITMOIICHTpHUYECKas
CHUCTEMa MHPA;

- TeOIEHTpHYECKas
CHUCTEMa MHPA;

- CHHOJIMYECKUH TTEPHOT,;
- 3BE3/IHBIN TIEPHO/T;

- TOPU30HTAIBHBIN
napajuiakc;

- YTJIOBBIE pa3Mephl
CBETHI;

- IepBasi KOCMUYecKas

- IPUMEHSTH 3aKOHBI
Kennepa u 3axkon
BCEMHUPHOTO TATOTEHUS
1pu 0OBSICHCHUH
JBUKEHUS TJIAHET U
KOCMHUYECKHX anmnaparoB;
- pemiath 3a/1a4M Ha
pacuéT paccTosTHU 10
W3BECTHOMY MapaJuIaKkcy
(1 Ha060POT), TMHEHHBIX
U YTIIOBBIX Pa3MepoB
HeOECHBIX Tel,
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CKOpOCTB;
- BTOpasi KOCMUYecKas
CKOpOCTB;

- CIOCOOBI OTIPEICTICHUS
pa3MepoB ¥ Macchl

pPacCTOSIHUMI TUIAHET OT
CoHua 1 IEpUOA0B UX
00pallleHus 110 TPETbEMY
3akony Kermuiepa

Kocmuueckue [IepBas u BTOpass KOCMHUYECKUE SeMm:
. ;
9/3 cropoctH CKOPOCTH; OTTHMAIIbHA - crocoOBI OTIpeIeICHNUS 8§10, 11
U MEXIUIAaHETHBIC | Oy’ UM THYecKas opouta KA k .
nepenéTsl IJIaHEeTaM, BpeMs MoJETa K MJIaHeTe PACCTOAHMUI 110 HEDECHBIX
TE€J U UX MacC MO 3aKOHY
Kennepa;
- 3akoHbI Kemepa u ux
CBA3b C 3aKOHOM
TATOTEHUS
Crpoenue Cosneunoii cucremsbl (74) ()
CoBpeMeHHbIE O6 ommuuax TUTAaHET 3E€MHOM | - MPOMCXOXKICHHE - TIOJIB30BATHCS TIIIAHOM
MpEJICTAaBICHUS O | Tpynnbl W IUIAHET-TUraHToB; O | COJTHEYHON CUCTEMBI; COJIHEYHOM CUCTEMBI U
10/1 CTPOCHHMH M COCTaBE | MIAHETaX-KapJIMKax; MaJlbIX TeJaxX; | - OCHOBHBIE CIPaBOYHBIMU JaHHBIMHU; | § 12
CoJitHeuHOM o nosice Koiinepa u oOnake KOMET | 3aKOHOMEPHOCTHU B - ONPENENATh 1O
CHUCTEMBI Oopra COJIHEYHOM CHCTEME; aCTPOHOMUYECKOMY
®dopma 3emuin, BHYTPEHHEE | - KOCMOTOHUYECKUE KaJICHJapIo, KaKue
11/2 Iiamera 3emnst cTpoeHue, armocdepa U BIUSHUE | THIIOTESLI, IIJIAHETHI U B KaKUX §13
napHUKOBOro 3¢ (dekra Ha KiIuMaT | - cucreMa 3emisa—JIyHa; CO3BE3USAX BHUIHBI HA
3emun - OCHOBHBIE JIBM)KEHUS HeOe B TaHHOE BpeMsi;
dopmupoBaHHE MOBEPXHOCTH | 3€MIIN, -HaXOJUTh IIJIAHCTBI HA
Jlynpl; mpupoia OpwiaMBOB - M | - Gopma 3emiy; Hebe, OTInYas uX OT
12/3 Jlyna u e€ BiaMsHUE | OTJIMBOB Ha 3eMJie U UX BIUSHHE Ha | - Ipupoa JIyHsI; 3BE3L; § 14
Ha 3eMIII0 nBwkenne  3emad  u JIyHbl; | - 00IIas XapaKTEPUCTHKA | - HPUMEHSATh 3aKOHBI
IPOLIECCHS 36MHON OCH M JBYDKEHHE | IJIAHET 36MHOM I'PYIIIBI Kemepa u 3akon
TOYKH BECEHHETO PABHOJ/ICHCTBUS (atmocdepa, BCEMHUPHOTO TSATOTEHUS
dusnueckue CcBolicTBa MepKypus, | TOBEPXHOCTD); npu 00bSICHEHUHU
13/4 [lmanersr  3emHOM | Mapca u BeHepLI;v yicciaeioBanys | - 00IIas XapaKTEepUCTUKA | ABMKEHHMS IIAHET U § 15
TPYIIIEI MJIaHeT 3eMHOI Ipymmsl | INIAHET-TUTAHTOB KOCMHMYECKHUX aIllapaToB;

KOCMHUYCCKHUMU arlrapataMun

(atmocdepa;

- peliaTth 3ala4u Ha




®usnueckue cpoictBa HOnwmrepa,

MIOBEPXHOCTb);

pacy€T pacCTOSHUM 10

Carypna, VYpana u HenryHa; | - CHyTHUKH M KOJIbLIA U3BECTHOMY I1ApAIIIAKCY
14/5 [InaneThI-rUranThl. | ByJIKAHUYECKas JAESITEIbHOCTh Ha | IJIAHET-THUTaHTOB; (1 HA000POT), TMHEHHBIX § 16
[Inanersi-xkapiuku | cnytHuke Omnurtepa Wo; mpupona | - acTepouasl u U YIJI0BBIX pPa3MepoB
KOJIEI] BOKPYr IUIAHET-TUTAHTOB; | METEOPHUTHI; HEOECHBIX TelI,
TJIAHEThI-KapJIUKH - TI0SIC aCTEPOUJIOB; PACCTOSTHUM TIJIAaHET OT
Masie Tena dusnueckas NPUPOJa ACTEPOHIOB U | - KOMETBI U METEOPBI ConHua ¥ IepHOI0B UX
15/6 ColHedHoi KOMET; HOSIC. Koitnmepa u o6mako 00paleHus 1o TPeTbeMy § 17
CHCTEML komeT Oopra; mpupoa METEOPOB U 3akoHy Kemiepa
METEOPHUTOB
CoBpeMeHHbIe
npeactaBieHuss o | CoBpeMeHHbIE TIPEJICTAaBICHUS O
16/7 MIPOUCXOKICHUH MIPOUCXOKICHUH ConHeuHOM 818
CoutHeuHOM CHUCTEMBI
CUCTEMBI
AcTpodu3uka u 38é31Han actpoHomus (7 4) ()
MeToer [TpuHIMIT IEUCTBUSA U YCTPOMCTBO - OCHOBHBIE ()M3HYECKHE | - IPUMEHSITH OCHOBHBIC
17/1 ACTPOH3HUECKIX TEJIECKOIIOB, pepakToOpoB 1 xapaktepucTuky COJIHLIA: | MOJIOKEHUS BELyILHX § 19
Vcere oBatii pedIeKTOpOB; paaHOTENECKOIIbI U - Macca, buznyecKkux Teopuil mpu
paarouHTepPEepOMETPHI - pa3mepsl, 00BACHEHUU TPUPO/IBI
Onpenenenre OCHOBHBIX - TEMIIepaTypa; Coanua u 3BE31;
xapaktepucTuk CoJIHLIA; CTPOCHUE - CXeMY CTpOEHUs - pelath 3a/1a4u Ha
COJIHEYHOM aTMoc(hepbl; 3aKOHBI Connua u ¢pusznyeckue pacy€T pacCcTOSTHUN 10
18/2 Countitte U3Iy4eHus a0COIIOTHO TBEPIOTO IIPOLIECCHI, 3BE3]1 110 U3BECTHOMY § 20
Tena u Temneparypa ¢porochepbl 1 | IPOUCXOIAIIME B €I0 roJIMYHOMY Mapajiakcy U
ISTEH; POSBIECHUE COJIHEUHOMN Heapax u atMocdepe; oOpaTHbIe, Ha CpPaBHEHHE
AKTUBHOCTH U €€ BIIUSHUE HA - OCHOBHBIE TIPOSIBIICHUS] | Pa3JIUYHBIX 3BE3] 1O
KIuMat u 6uocdepy 3emnu COJIHEYHOM aKTUBHOCTH, | CBETUMOCTSM, pazMepam
Buyrpennee Pacy€r TeMiieparypbl BHYTpH UX NPUYUHBI, U TeMIIepaTypam;
19/3 CTPOEHHE U ConHua; TepMOSIAEpHBINA UCTOYHUK | IEPUOJUYHOCTD U - AaHAJIU3UPOBATH § 21
MCTOYHHK SHEPIrUHU sHeprun CounHIla; HaOJII0IeHHUS BJIMSHHE HA 3EMIIIO; AuarpaMmbl «CHICKTP—
ConHua COJIHEUHBIX HEUTPUHO - OCHOBHBIE CBETHUMOCTb)» U «Macca—
20/4 OCHOBHBIE OrnpezneneHrne 0CHOBHBIX XapaKTEePUCTHKHU 3BE31I B | CBETHMOCTDY, § 22-23




XapaKTEPUCTUKHU
3BE3T

XapaKTEPUCTUK 3BE3T;
CHEKTpaJIbHAS KITaCCUPHUKAIIHS
3BE3]1; qUarpaMma «CreKTp—
CBETUMOCTBY U pacrpe/eeHue
3BE3] HA HEH; CBA3b MACCHI CO
CBETHUMOCTBIO 3BE3]I IIIaBHOM
MOCJICIOBATEIILHOCTH, 3BE3/IbI,
KpacHBIC TUTAHTBI, CBEPXTUTAHTHI U
Oesple KapIuKu

benble kapnuku,
HEUTPOHHBIE
3BE3/bl, YEPHBIE

OcoOeHHOCTH CTpOEHUS OebIX
KapJauKoB M npenen Yanapacekapa
Ha UX Maccy; IyJIbCaphl U
HEWUTPOHHBIE 3BE3/1bI; TOHATHE

21/5 JbIpbl. J[BOWHEIE, 4EPHOU NIbIpbI; HAOIIOACHUS
KpaTHbIE U JBOMHBIX 3BE3] U OTIPE/ICTICHUE UX
TepeMEHHbIe Macc; MyJIbCUPYIONINE MTePEMEHHBIE
3BE3IBI 3BE31bI; 1Ie()eUIBI U CBSI3b IEPHOIA
MYJIbCAIMI CO CBETUMOCTBIO Y HUX
Hab6nrogaembie mposiBiieHHs
29/6 Hosrle u ) B3PBIBOB H?BBIX 1 CBEPXHOBBIX
CBEPXHOBBIC 3BE3/IBI | 3BE3]; CBOMCTBA OCTATKOB B3PHIBOB
CBEPXHOBBIX 3BE3]T
Kuznb 3BE311 pa3IMuHON MacChl U €&
OTPaXKCHUE HA JUArpaMMe «CIEKTP—
CBETUMOCTBY; TPaBUTAITMOHHBIN
KOJUTAIC ¥ B3pBIB O€JI0T0 KapiivKa B
JIBOMHOM CHUCTEME H3-3a
23/7 OBOJIIONUS 3BE3] NepeTeKaHus Ha HEro BEIIeCTBa

3BE3bI-KOMIIAaHLOHA;
rpaBUTALMOHHBIN KOJUIAIIC A/1pa
MaCCHUBHOM 3Be3/IbI B KOHIIE €€
*u3HU. OLIeHKa BO3pacTa 3BE3THBIX
CKOTIJICHHUH

cpaBHeHuu ¢ COJTHIEM:
- CIICKTPBHI,

- TEeMIIepaTypHl,

- CBETHUMOCTH;

- MyJIbCUPYIOIIUE U
B3PBIBAIOIINECS 3BE3]T;

- IOPSIIOK PACCTOSHHUS JI0
3BE311, CIOCOOBI
OTIpE/ICIICHUS U Pa3MEpPOB
3BE3;

- IUHUIIBI U3MEPEHUS
PAacCTOSTHUMN:

- TIapCeK,

- CBETOBOM T'OJI;

- BayKHEHIIIE
3aKOHOMEPHOCTH MHpPa
3BE3/I;

- TUarpaMMbl «CIEKTP—
CBETHMOCTB» U «Macca—
CBETHMOCTBY;

- CTI0c00 oTpeaeIeHUs
Macc JBOMHBIX 3BE3I;

- OCHOBHBIE TTapaMeTPhI
COCTOSIHMS 3BE3THOTO
BEIIECTBA:

- IJIOTHOCTb,

- TeMIIeparypa,

- XUMHYECKHH COCTaB,

- (U3HYECKOE COCTOSIHUE;
- BaKHEHIIIHE TOHATHS:
- TOIMYHBIN Tapasiakc,
- CBETHMOCTb,

- abcoiroTHAs 3BE31HAas
BEJINYMHA;

- YCTPOWCTBO U

- HaXOJUTh Ha HebOe
3BE3IBIL:

- anb(hbel Manoi
Measeauisl,

- anb(bl JTupsl,

- anbdol Jledens,

- anbdsl Opia,

- anb(bl OpuoHa,

- anbdb1 briinzHenos,

- anb(bl Bo3nuuero,

- anb(b1 Manoro [lca,
- anb(bl bonwmoro Ilca,
- anb(bl Tenba

§ 24-25

§ 26

§ 27




Ha3HauEHHUE TEJIECKOIa,
- YCTPOWCTBO H
Ha3HauYeHUe pePpaKkToOpoOB
1 pedIICKTOPOB

Mueunslii nyTh (3 4)

0

T'a3 v ibUIB B

Habmtoaemble xapakTepUCTUKHI
OTpaxaTeNIbHBIX U TU( Y3HBIX

- IOHATHE TYMaHHOCTH;
- OCHOBHBbIE (PU3UYECKUE

- OOBICHSTH IMPUYIUHBL
pasindusa BUAUMOTO U

24/1 T aaKTiKe TYMaHHOCTEH; pacrpeeieHIe uxX napameTpbl, XUMUYECKUN | UICTUHHOTO 8§28
BOJIM3H TTIOCKOCTH [ alTlakKTHKM; COCTaB U pachpeielieHue | pacrpeneneHus 3BE31,
crupaibpHas CTpykTypa ["aimakTuku MEX3BE3THOTO BEIIECTBA | MEK3BE3THOTO BEIIECTBA

Paccesnnrie u . . | B 'anakruke; W raJIakTHK Ha HeOe;
N Habmomaembie cBOMCTBA CKOTUICHUI
25/2 [1apOBBIC 3BE3/THBIC - MpUMEpHBIE 3HAYCHUS - HAXOJUTh PACCTOSHUS 829
W UX pacnpezenieHue B [ ajakTuke } N
CKOILJICHUS CIIETYIOIINX BETUYHH: MEX Ty 3BE3/1aMU B
- pacCTOSIHUS MEXKTY okpectHocTH CoJHIIa, X
3BE37]aMU B OKPECTHOCTH | 4MCIO B ["aakTuke, eé
N ComHua, ux 4ucio B pasMepshl;
Hab6monenue 3a ABMKEHHEM 3BE3] B N
CBepxmaccuBHas . | T'anaktuke, e€ pazmepsl, - OLICHUBATh Maccy u
yépHas JibIpa B uentpe ['anakTiku B MHQpakpacHbIi | _ uH(ppaKpacHbIi pasmep 4EPHOU ABIPHI 1O
26/3 P p TEJIECKOIT; OI[EHKA MAaCChI 1 i 8§30
neHTpe Mieunoro . TEJIECKOIT; JIBMXKESHUIO OTACITBHBIX
pa3MepoB YEPHOM JIBIPHI TIO N
[Tyt N - OIICHKA MacChl U 3BE3M
JBMOKCHUIO OTACIIBHBIX 3BE3]] ..
pa3MepoB YEPHOU JTBIPHI
10 ABMDKCHHUIO OTICIbHBIX
3BE3]
Tamakrukn 34) ()
. - OCHOBHBIE (DU3HYECKHE | - OOBSACHATH MPUINHBI
TuIbI rajJakTHK U UX CBOMCTBA; .
napameTpbl, XUMHUYECKUH | pa3Iudusi BUIUMOTO U
KpacHOE CMEIIEHUE U OTIPE/ICIICHHE
Knaccuduxkanus . COCTaB W pacmlpeiejicHue | UCTHHHOTO

27/1 pPacCTOSTHUM J0 TalaKTHK; 3aKOH . . 831

rajakTHK MEX3BE3HOTO BEIIECTBA | paclpeneieHus 3BE3,

Xab0ma; BpallleHUE TaJakTUK U
coaepKaHue TEMHOM MaTEpUU B HUX

B I'amakTuke;

MEK3BE3IHOI'O BEIIECTBA




- IPUMEPHBIE 3HAYCHUS
CJIEYIOIUX BEINYMH:

U TAJIAKTUK HA HeOe

AKTHUBHBIE N )
28/2 ATAKTHKI PUpPOJIa AKTUBHOCTH TAJIAKTHK; - OCHOBHBIC THUIIBI § 33
IPUpPOJA KBa3apoB FaJIaKTHK, Pa3Iuums
KBa3aphl
MEXy HUMHU;
- IPUMEPHOE 3HAYCHUE U
[Mpupona ckoruieHui 1 poJib TEMHOM | GDU3UYECKHNA CMBICIT
MaTepHH B HUX; MEKTAJIAKTUICCKUI | MOCTOsSIHHOM Xa00ia;
29/3 CrormteHust ra3 ¥ peHTTCHOBCKOE U3JIyYeHHE OT | - BO3PAcT HaOII01aeMbIX §33
raJIaKTHK HEro; sMeHCTasi CTPYKTypa HEOCCHBIX Tell
pacnpenenenus ["amakTuk u
CKOILIEHHMH BO Beenennoi
Crpoenue u 3Bosouus Beenennoii (24) ()
- CBSI3b 3aKOHA - HCTOJIb30BaTh 3HAHMUS
CBS3b 3aKOHA BCEMHPHOTO BCEMUPHOTO TATOTEHHS ¢ | 110 (U3UKE U aCTPOHOMHHU
Koneunocts 1 TATOTCHUS C TIPE/ICTABICHUSIMH O TpEACTaBJICHUAMH O AJIL OTINCAHNS 1
OECKOHEYHOCTh KOHEYHOCTH M OECKOHEYHOCTH KOHCYHOCTH 1 oObaCHeHUS 5 5
30/1 BceneHHOI. Bcenennoii; hotomerpryeckuit 6e°K0He‘IHvOCTH COBPEMCHHOM HAY4THOU §34,35
Pacummpsrorasicst TMapagoKc; HeOBXOMMMOCT o0mmeii | BCEICHHOM; KapTHHBI MUPa
Bcenennas TEOPHU OTHOCHUTEIILHOCTH JUIS - "TO TaKoce 5
IocTpoeHus Mojieny BeeneHHoi (boromerputeckuit
mapajoKc;
- He00XOIMMOCTH OOILIEH
TEOPUH OTHOCHUTEIIBHOCTH
151 TIOCTPOCHUSI MOJICIH
Bcenennoi;
Mozens «ropsieit CBsi3b Cpe/Heli IIIOTHOCTH MATEPHHU | - ropsrHe «ropayas
31/2 Bcenennoii» u C 3aKOHOM PACIIMPEHHS H BcesieHHas: § 36
PEIIKTOBOE reomerpueii BeeneHHOM; paquyc 1 | - xpynnomaciraGHyto
H3Iy4YEeHHUE BO3pacT BeeneHHoM cTpykTypy Beenenoit;
- 4TO TaKoe
MeTaralaKkTHKa;

- KOCMOJIOTHYCCKHEC




mouenu Beerennon

1 3 4 5 6 7
CoBpemMennbie npodsembl actponomun (34) ()
Brutag TéMHOM MaTepHuu B Maccy - Kakue HaOIIoACHUS - HCIIOJTB30BaTh 3HAHUS,
Y CKODEHHOE Bcenennoii; HabmoaeHne MOJITBEPIUIIA TEOPHUIO MOJTYYCHHBIC 110 (PU3UKE U
p CBEPXHOBBIX 3BE3]1 B TAIIEKHX YCKOPEHHOTO ACTPOHOMHH, JJIsI
pacimpenue .
32/1 BeeiIeHHOMN 1 TaJlaKTUKaX U OTKPBITHE paciiupenust Becenennoii; | onucanus u oobsicHenuss | § 37
B YCKOPEHHOTO paCIIUPEHUS - 4TO MCCIICIOBATEIN COBPEMEHHOM HaydHOI
TEMHasI SHEPTUs 9 N .
BcenenHoii; mpupo bl CHITBI MMOHUMAIOT TIOJT TEMHOM KapTHUHBI MUPAa;
BCEMHUPHOTO OTTAJKHBAHMS SHEPTHEH; - 000CHOBBIBATh CBOO
OBHADVIKELIE HeBuaumebie criyTHUKH Y 3BE3; - 3a4€M B ypaBHEHUE TOYKY 3PCHHS O
PYX METO/Ibl OOHAPYKEHHUS IK30IUIaHeT; | DHHIITEIHa Oblu1a BO3MOYKHOCTH
33/2 IUTAHET BO3JIE 8 38
DYIHX 3883 9K30TUIAHETHI C YCIOBUSIMH BBEJICHA CYIIIECTBOBAHUS
pYr OJIArONIPUATHBIMH JIJIS1 YKU3HU KOCMOJIOTHYECKast BHE3EMHBIX [IMBUJIN3AIIHNA
MOCTOSTHHAS; 1 WX KOHTaKTOB C HAMU
- yCIOBUS
PazButHe npeacraBieHuit o BO3HUKHOBCHHSI IJIAHET
CYIIECTBOBaHUH >KU3HU BO OKOJIO 3BE3I;
[Touck xu3Hu n Bcenennoii; popmyna [petika u - METO/Ibl OOHAPYKEHUs
34/3 paszyma BO YHCJI0 MUBUIN3AINH B | anakTHkKe; 3K30IIAHET OKOJIO 8§39
Bcenennoii MOVWCK CUTHAJIOB OT BHE3EMHBIX JIpYTUX 3BE3;

LIMBUJIN3AIUM 1 M0Jaya CUTHAJIOB
50091

- 00 3BOJIIOIUH
BcenenHol U )KHU3HU BO
Bcenennoi;

- mpoOJIeMBbl TOMCKA




BHE3EMHBIX
[TUBUIN3AITNI;

- popmyma Jpetika

35/4

TecroBas pabota

§1-39
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