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Jluana YMK «Cdepbi» no acrponomun

COJEPXKXAHME KYPCA

BBe/ieHue B aCTPOHOMHIO

Ctpoenue u macutadbl BeeenHoil, 1 coBpeMeHHBbIEe HA0II0IeHUSA

Kakwue Tena 3anonnsitor Beenennyro. KakoBbl uX xapakTepHbIe pa3Mepbl U paccTosHUS Mexay HUMH. Kakue (u3ndeckue yclioBHs BCTpEUaroTcsl B HUX. BeeneHnast
pacmmpsiercs.

Fz[e Hu KakK pa60Ta}0T CaMbIC KPYITHBIC ONITUYCCKUC TCIICCKOIIDI. Kaxk ACTPOHOMBI UCCIICAYIOT raMMa-nu3J1y4CHUC Bcenennoii. Uto YBUACIN T'paBUTAIUOHHO-BOJIIHOBLIC
Y HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTpus

3Bé3nHoe He0O U BUAMMOE ABMKeHUE He0eCHBIX CBETHJI

Kakwue 38&37161 BxozsT B cozBesust Opuona u Jlebens. ConHile IBrkeTcs mo xaunTuke. [Iranersl coBepmaroT neriieoopazHoe IBUKEHHE.

HebecHble KOOpIUHATEI

Uro Takoe HeOecHBIH HKBATOp M HeOecHbI MepuamaH. Kak CTpoAT 3KBAaTOpUANBHYIO CUCTeMy HeOecHBIX KoopauHaT. Kak cTposT ropu30HTaIbHYIO CHCTEMY
HEOECHBIX KOOPIUHAT.

Buanmoe neukenne miaanetr u CosiHua

[NerneoOpa3Hoe NBMKEHHE IUIAHET, TOMSITHOE W MPSIMOE JBIDKEHHWE IUIaHeT. ODKIUNTHKA, 307HaKalbHble co3Be3nus. HepaBHomepHoe nBuxkenue ConHIA IO
SKIIHUIITHKE.

JABukenue JIyHbl u 3aTMeHU s

@a3bl JIyHBI 1 CHHOIMYECKHUI MECSILI, YCIOBUS HACTYIIJICHUS COJIHEUHOTO M JIYHHOr0 3aTMeHUH. [ToueMy mpoucxomst conHeunsle 3aTMeHus. Capoc U IpeacKa3aHus
3aTMEHHU

Bpewmst u kasengapb

3BE3MHOE M COTHEUHOE BpeMsI, 3BE3THBIA M TPOITHUECKUH TOJT.

YCTpoiicTBO  JIYHHOTO u COJIHEUHOT'0  KaJleHJaps, MPOOIIEMBI ux coryracoBanus KOnMMaHCKu ¥ TPUTOPUAHCKUN KaJICHIApH.

HeOecHasi MexaHHKa

I'entnonenTpuyeckasi cucreMa Mupa

IIpencraBnenus o crpoennn ComHEYHOH CUCTEMBI B AaHTUYHBIE BpEMEHA U B CPEAHEBEKOBBE. | eNMoLeHTpuIecKas CUCTeEMa MHUpa, 10Ka3aTeIbCTBO BPAIICHUS 3eMIIH
Bokpyr Comnnua. [Tapamiakc 3BE31 U onpeneneHne pacCcTOsSHUS 10 HUX, TapCeK.

3akonn! Kemniepa

Otxpertie U.Kemnepom 3akoHOB aBrokeHUS muiaHeT. OTKpbITHE 3aKoHA BecemupHOro tarorenus u 0000ménHbie 3akoHbl Kemepa. Onpenenenne Macc HEOECHBIX
Tell.

Kocmunueckue ckopocT

Pacuérer mepBoii 1 BTOPOI KOCMUYECKOH CKOPOCTH U MX (usndecknid cmbici. [Tonér FO.A. [Narapuna Bokpyr 3emin 1o KpyroBoi opoure.

Me:xniaHeTHbIe nepesiéThbl

[TonsTHE ONTUMANIBHOM TPaeKTOPUHU NONETA K IUTaHeTe. Bpems nmonéra k miaHeTe U AaThl CTApPTOB.

JlyHa n eé BamsHue Ha 3eMJII0

Jlynnsiii penbed u ero npupoga. [Ipunusaoe B3aumoaeiicreue Mmexny Jlynoit u 3emnéid. Y nanenue Jlynst ot 3emnn u 3ameieHue Bpamenust 3emnu. [peneccus
3eMHOH OCH U IpeiBapeHUe PABHOICHCTBHII.

CrpoeHHE COJHEYHOM CHCTEMBbI

CoBpeMenHble npeacTaBiaeHus 0 CoJIHeYHOMH cucremMe.




CocraB ConHeuHol crcteMbl. [I1aHeThl 3eMHOM TpyNIbl U TUIAHETHITUTAHTHI, MX TPUHIUNHATBHBIE pasnuuns. O0mnako komer Oopra u Ilosic Koiinepa. Pazmepsr Ten
COJIHEYHOM CUCTEMBI.

Inanera 3emus

®dopma u pa3mepsl 3emin. BuyTpenHee crpoenne 3emnu. Ponb mapaukoBoro agdexra B GopMUPOBAaHUN KIUMaTa 3eMIIH.

IlnaneThI 3¢MHOI TPynnbI

Uccnenosanus Mepkypust, Benepsl 1 Mapca, ux cxoxectb ¢ 3emiéii. Kak mapHukoBbiii 3pdekT rpeeT moBepXHOCTh 3eMiu U meperpeBaet atMochepy BeHepsr.
Ectp 1 sxu3Hb Ha Mapce. OBomtoniust opout cnytHHKOB Mapca ®@oboca u Jleiimoca.

I[lnaHeThI-TUraHThI

Ousnueckue cpoiictBa HOmutepa, CartypHa, Ypana u Henryna. Bynkanwueckas pestenbHOCTh Ha cnyTHuke FOmmtepa Mo. Ilpuponma xomery BOKpYT IJIaHET-
TUTAHTOB.

IlnaneThI-KAPJIMKHU M UX CBOMCTBA.

Maanbie Teqa CoTHEYHOH CHCTEMBbI

[Mpupona u nrxenne acrepouioB. Crenuduka ABMKEHUS Tpynn acrepouoB TposiHies u ['pexos. [Ipupona u nemxkenue komer. [losic Koiinepa n Odnako komer
Oopra. [Ipuposa MeTeopoB U METEOPUTOB.

MeTteopbl 1 METEOPUTHI

[Ipupona namaromux 3B€311, METEOPHBIE TIOTOKK U MX paJnaHThl. CBSA3b MEXy METEOPHBIMH MMOTOKaMH U KoMeTaMu. [Ipupoa KaMeHHBIX 1 Kele3HBIX METEOPUTOB.
[Ipupoma MeTeopuTHBIX KPaTEPOB.

IlpakTuyeckas acrpodusnka u pusuka Coanua

MeToabl acTpopu3nYeCKUX UCCTEeT0BAHMI

Y CTpoiicTBO M XapaKTEPUCTUKU TEECKOMOB pepakTOpoB U peprIeKTopoB.

YCeTpoiicTBO patioTENeCKOIOB, paTdioOnHTEPHEePOMETPHI.

Coanne

OcHoBHbIe Xapakrepuctuku Connna. OnpeneneHrue Macchbl, TeMIIEpaTypbl U XuMudeckoro coctaBa Comniia. CTpoeHue COTHEUHOH aTMOCheph.

ConHeuHass akTUBHOCTD M €€ BIIMSHUE Ha 3eMrio B Ornocdepy.

Buytpennee crpoenue CoiHua

Teopernueckuii pacu€r Temreparypsl B meHTpe ConHma. SnepHblii HCTOYHUK YHEPTUN U TEPMOSIEPHBIE PEaKI[ii CHHTE3a TeHs U3 BOAOPOa, IEPEHOC YHEPTHH U3
neHTpa ColtHIIa HapYXKy, KOHBEKTHBHAS 30HA.

He#iTpuaHBIi Teneckon u HaOIIOACHHS TIOTOKa HelTpuHO oT ConHIIa.

3Bé3bI

OCHOBHBIE XapaKTePUCTUKH 3B&3]]

Onpenenenrie OCHOBHBIX XapaKTEPUCTHK 3BE3M: MAacChl, CBETHMOCTH, TEMIIEPATypbl M XUMHUYECKOro coctaBa. CmekTpanbHas kiaccuuramus 3BE3N U e€
(m3uueckre OCHOBHL. [larpaMMa «CreKTpaibHBIA KIIAcC» — CBETUMOCTB 3BE3]I, CBS3b MEXK/Ty MacCOW U CBETHMOCTBIO 3BE3].

BHyTpenHee crpoeHue 3Bé31

CrpoeHue 3Be3/1bl II1aBHOM MOCIE10BATENbHOCTH.

CrpoeHue 3BE3]] KPACHBIX TMIAHTOB U CBEPXTMIAHTOB.

Beasble kapanku, HelTPOHHBIE 3BE3/IbI, MYJIbCAPHI U YéPHBIE AbIPbI CTpoeHue 3BE3] OEbIX KapIKOB U Mpenelt Ha X Maccy — mnpenen Yanmapacekapa. [lymbcapbt
Y HEUTpOHHBIE 3BE3/IbI. [Iprupoaa YEPHBIX JbIp U UX HapaMETPHL.

JBoiiHble, KPaTHbIE U NlepeMEeHHbIE 3BE3/1bI

HaOmroennst BOMHBIX M KpaTHBIX 3BE37. 3aTMEHHO-TIepeMeHHble 3BE3bl. Omnpenenenne macc ABOWHBIX 3BE3M. [lymbcupytomme mepeMeHHbIE 3BE3NBI, KPUBHIC
nu3MeHeHus Onecka nedena. 3aBUCHMOCTh MEKIY CBETUMOCTBIO U IIEPHOIOM ITynbcanui y uedenn. Lledhennsr — masxku Bo BeeneHHOM, O KOTOPHIM ONPEAETSIIOT
pacCTOSHUS 10 NaNEKUX CKOIUIEHUN U TalaKTHUK.




Hogble u cBepxXHOBBIE 3BE3/AbI

XapaKTepUCTHKH BCTIBIIEK HOBBIX 3BE3. CBSA3b HOBBIX 3BE3/ C TECHBIMH JABOMHBIMH CHCTEMaMH, COJEPKAIIMMU 3Be3y Oenblii Kapnuk. [leperekanue BemecTa u
SICpHBIA B3pPBIB HA MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIC 3BE3MBI. XapaKTEPUCTHKH BCIBIIIEK CBEPXHOBBIX 3BE3Z. | 'paBWTallMOHHBIN
KoJutaric 0enoro kKapiuka ¢ Maccoid Yanapacekapa B cocTaBe TECHOW JBOWHON 3Be3]Ibl — BCIIBIIIKA CBEPXHOBOM MEPBOro THIA. B3phIB MaCCHUBHOM 3BE3/1bI B KOHILIE
CBOECH 9BOJIOIIMH — B3PBIB CBEPXHOBOW BTOpOro TUMa. HaGmoaeHne ocTaTKoB B3pBIBOB CBEPXHOBBIX 3BE3/I.

JBoJonus 3BE3/1: poxaAeHNe, ;)KU3Hb U CMEPTh 3BE3/1

Pacuér npoomkUTenbHOCTH JKU3HU 3BE3/T pa3HOl Macchl Ha TJaBHOW IMociienoBaTenbHOCTU. [lepexon B KpacHbIE TMTaHTHl U CBEPXTHUTAHTHI T0CJIE HCUEpIaHUs
Bomopona. CIIOKOWMHAsI 3BOJIIOLMS MAajJOMACCHUBHBIX 3BE3J, M TI'PABUTAIMOHHBIM KOJJIANIC M B3PBIB C OOpa30BaHUEM HEHUTPOHHON 3BE3/bl WJIM YEPHOHU JBIPHI
MacCUBHOU 3Be3bl. OmpenencHne Bo3pacTa 3BE3THBIX CKOIJICHUH M OTACTBHBIX 3BE3]] M IIPOBEPKA TEOPUU HBOIIOLIMH 3BE3]T.

Mueunbli IIyTh

I'a3 u nbLIbL B 'astakTHKe

Kak obpasytoTcst otpaxarenbHbie TyMaHHOCTH. [louemy cBersitest muddy3Hble TYMAaHHOCTH

Kax xoHLIEHTpHpYIOTCS Ta30BbIE U IbIJIEBbIE TYMAHHOCTH B [ amakTuke.

PaccessHHBIe U IIaApOBbIE 3BE3IHBIE CKOMJICHUS

Habnronaemble cBoiicTBa paccessHHbIX  3BE3MHBIX ckorieHuil. HaOmomaemple cBoiicTBa IIApOBBIX 3BE3NHBIX CKOIUIEHHWN. PacrpeneneHue u xapakrep
JIBMO>KEHMS CKorlieHu B ["anakTuke. Pacnipenenenue 3B€3/1, CKOIJIEHUM, ra3a ¥ bUM B [ anakTuke.

CeepxmaccuBHas 4€pHas JiIpa B IieHTpe [alakTHKU U KocMuieckue nyqd. MHbpakpacHbie HAOMIOACHNS JIBHKEHUS 3BE3N B LIeHTpe [anakTHKN U oOHapyKeHue B
neHTpe ['amakTWKM CBepXMacCHBHON 4epHOW nObIphl. Pacu€r mapaMerpoB cBepxXMacCHBHOM 4&pHOW AbIpbl. HaOmromeHWs KOCMHYECKHX Jy4ed M WX CBA3b CO
B3pPBIBAMH CBEPXHOBBIX 3BE3].

I'anakTukn

Kak kinaccuduuupoBany rajakTuky 1o (GopMme U KaMepToHHast auarpamMMa Xao6sa. CBolicTBa CHIMpaNIbHBIX, SJUIMITHYECKUX U HENIPAaBUJIbHBIX rajgakTuk. KpacHoe
CMEILEHNE B CIIEKTPAX TaJaKTUK U ONPENEICHAE PACCTOSHHS IO HUX.

3axoHn Xa00aa

BpariieHue raiakTuk ¥ TEMHag MaTepusl B HUX.

AKTHBHBIC TAJIAKTHKH H KBa3aphbl

[Ipupona axKTHBHOCTH TalaKTUK, PAaJUOTajaKTUKH W B3aWMOICUCTBYIOIIME rajakTHKU. HeoObluHble CBOICTBa KBa3apoB, MX CBA3b C  SApaMU TalaKTUK H
AKTUBHOCTBIO YEPHBIX JBIP B HUX.

CkoneHnsi ralakTHK

Habnronaemble cBONCTBA CKOMJICHNH TaTaKTUK, PEHTIT€HOBCKOE U3IydeHHE, TeMIIepaTypa U Macca MEeKTraJJaKTHUECKOro Tras3a, Heo0XOOUMOCTb
CYLIECTBOBAaHUsI TEMHOM MaTepUM B CKOIUICHHMSX TamakThUK. OmeHka Macchl TEMHOM MAaT€pHH B CKOIUIEHUWAX. SdeHcras CTPYKTypa paclpeneleHus TalaKTHKA
CKOIUICHUI TaJlaKTHK.

Crpoenue u 3Boaonus Beeaennoit

Koneunocts u 6eckoHeuHOCTh BeesleHHOM — mapagoKchl KJIacCHYeCKOH KOCMOJIOTHH.

3aK0H BCEMUPHOTO TATOTEHUS U MPEICTABICHIUS O KOHEYHOCTH 1 O€CKOHEYHOCTH Bcenennoit.  doromerpuueckuit napagokc u MPOTUBOPEYUS
MEKAY KIACCHYECKUMH NPEACTaBICHUSIMU O cTpoeHWu BceneHHodl u HaOmopeHusiMd. HeoOXoOuMOCTh NpHUBIEUEHHs OOLIEH TEOpPUM OTHOCHUTENBHOCTH JUIS
nocTpoeHust Moaenu Beenennou. CBs3b Mexny TFEOMETPUYECKUX CBOWCTB MPOCTPAHCTBA BeeneHHO ¢ pacnpenenenneM U JBUKEHNEM MaTepUH B HEHl.
Pacimiupsiromasicsa Beesiennas

CBs3p cpeAHell NMIOTHOCTH MAaTEpUU C 3aKOHOM pPACHIMPEHHS M T€OMETPUUECKUMH CBolcTBaMu BceneHHoW. EBknmmoBa M HeeBKIWIOBa reomeTrpus BceeneHHOM.
Onpenenenue paanyca u Bo3pacta BeeneHnon.

Mopnens «ropsueil BeceneHHOI U PETUKTOBOE U3ITyUEHUS




O6pa3oBaHre XMMHUYECKHX 3JIeMEHTOB BO Beenennoii. Obunue renust Bo BeeneHHol 1 He00X0IUMOCTh 00pa30BaHUs €ro Ha paHHUX dTalnax BOJTIONNN BceaeHHo.
Heo0x0auMocTh He TONBKO BHICOKOHM TUIOTHOCTH BEIIECTBA, HO U €ro BHICOKOH TeMIepaTyphl Ha PaHHUX dTarax 3Boionun BeenenHoll. PenukroBoe n3nydeHne —
U3Iy4eHHe, KOTOpOe OCTalloch BO BceneHHON OT ropsayero M CBEpXIIOTHOTO COCTOSHUS MaTepHH Ha paHHUX dTamax xu3Hu Bceenennoil. Habnromaemsie cBoiicTBa
PEITUKTOBOTIO U3ITYyYEHHUS. [Touemy HEOOXOOMMO TpHUBIICUEHHE OOIIEH TEOPHH OTHOCHUTEIBHOCTHU AJIS MOCTPOEHUS Mozienu BeeneHHoi.
CoBpeMeHHbIe TPO0JIEMbI ACTPOHOMHMHU

Yckopennoe pacuiupenne BeejieHHOH 1 TEMHAs1 JHepPrus

Habnronenust cBepxHOBBIX 3BE3 | THma B HanékMx rajlakTHKax W OTKPBITHE YCKOPEHHOro pacmmpenusi BeeneHHoil. OTKpBITHE CHIIBI BCEMUPHOTO OTTAJIKUBAHMUS.
TémHas sHeprus yBenuuuBaeT Maccy BeeneHHoM 1o Mepe e€ paciuupenus. 1Ipupona cuinsl BceMUpHOro oTTankuBaHus.

Oo0napy:keHue NJIaHeT BO3JIe IPYrux 3BE3.

Habnronenust 3a JBM>keHHEM 3BE3 U OINpPENENICHUS MAacc HEBHIUMBIX CIYTHUKOB 3BE3], BO3MYIIAIONIMX HMX TPSMOJIMHEHHOE JBMKEeHWE. MeTonsl oOHapyKeHHS
sk3omaner.  OleHKa ycIoBHH Ha MOBEPXHOCTAX dK3omiaHeT. [Tonck sk3omianeT ¢ KoM(QOPTHBIMY YCTIOBUSIMU JJIS )KU3HH Ha HUX.

IMouckwm xu3HM 1 pasyma Bo BeesreHHoit

PasBuTHe npencTaBieHnii 0 BOSHUKHOBEHHH U CYIIECTBOBAHUH KHU3HU BO Beenennoit. CoBpeMEHHbBIE OIEHKHM KOJMWYEeCTBA BBICOKOPA3BHUTHIX IIMBHUIM3AIMN B
lNanaktuke. [loneiTkn 0OHAPYKEHUS U MOCBUIKH CUTHAJIOB BHE3EMHBIM ITUBUIIM3ALIHSIM.

Ilnanupyemble pe3ybTaThbl 0CBOEHHS Kypca
JIM4HOCTHBIME pe3yIbTaTaMH OCBOSHHS aCTPOHOMUH SIBIISIFOTCS:

® yMEHHE YIPaBISATh CBOEH MO3HABATEIBHON AESATENBHOCTHIO;

® TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO, B TOM YHUCIIe caMOOOpa30BaHMIO, HA MPOTSDKEHUN BCEeW YKM3HU; CO3HATENLHOE OTHOIICHUE K HENpPEPhIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIEIIHON POodhecCHOHATBHON 1 O0IIECTBEHHOHN A TELHOCTH;

e yMEHHE COTPYIHUYATH C B3POCIBIMHU, CBEPCTHUKAMH, TETHMH MIIAJIIIETO BO3pacTa B 00pa30BaTENbHOM, yueOHO-UCCIENOBATENbCKOM, TPOSKTHON M JPYTUX
BHJIaX JICATEINbHOCTH;

e chOpMHUPOBAaHHOCT, MHPOBO33PEHHUSA, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKW; OCO3HAHHE 3HAYMMOCTH HAyKH,  BIAQJCHUS
JIOCTOBepHOW WMH(OpMaIneil o mepeqoBhIX TOCTIKEHUSIX W OTKPBITHIX MHUPOBOM M OTEYECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00
YCTpOWCTBE MUpPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUIECKOMY TBOPUECTBY;

YyBCTBO T'OPAOCTH 32 OTEUECTBEHHYIO KOCMOHABTHKY, TyMaHU3M;

®  TIOJOXHUTETHHOE OTHOIIEHHE K TPY/Y, IeNeyCTPEMIEHHOCTH;

JKONIOTHYeCKasi KyJIbTypa, OepeKHOe OTHOIIEHHE K POJHON 3eMiie, MPUpOIHbIM OoraTtcTBaM Poccnu, Mupa m KocMoca, TOHUMaHHE OTBETCTBEHHOCTH 3a
COCTOSIHHE TIPUPOIHBIX PECYPCOB M pa3yMHOE MPUPOIOIOIH30BAHIE.

MeranpeaMeTHBIMH PE3yJIbTaTaMU OCBOCHHUSI aCTPOHOMUH SIBIISIIOTCS:

1. OCBOCHUE Pe2yamu6HbIX YHUBEPCAIBHBIX YIeOHBIX AeHCTBUI:

CaMOCTOSITEIIBHO ONpPENeNsITh LENH, CTABUTh U (OPMYIHPOBATH COOCTBEHHBIE 331a41 B 00Pa30BaTENbHON ACITENbHOCTH U KU3HEHHBIX CUTYaLUsX;
OLIEHMBATh PECYPCHI, B TOM YHCJIE BpEMS U Apyrue HeMaTepHalbHbIE PECypPChl, HEOOXOOUMBbIE ISl JOCTHKEHHS TOCTaBICHHON paHee Lely;
COINOCTABIIAITH MMEIOINECS BO3SMOKHOCTH M HEOOXOAMMBIE 1715l JOCTHKEHHUS LIETH PECYPCHI;

OIPEIENATh HECKONBKO ITyTeH JOCTHKEHUSI TTIOCTaBICHHOH Lenu;

3aJaBaTh MapaMeTpPhl U KPUTEPHH, IO KOTOPBIM MOXKHO ONPEAETIHUTD, YTO LeJb JOCTUTHYTa;

COIOCTABIIATH MOJYYEHHBIN PE3YyJIbTAT AESITEIBHOCTH C ITOCTABICHHOM 3apaHee LEelblo;

OCO3HABaTh IOCJIEJICTBHS JOCTHKEHUS IIOCTABJICHHOM LIEJIN B ACSTEIBHOCTH, COOCTBEHHOMN YKM3HHU M )KU3HU OKPY)KAIOLINX JIIOAEH;

2. OCBOCHUE N03HABATNENbHBIX YHUBEPCATIBHBIX YUEOHBIX 1EHCTBUI:



KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(OPMALIKIO C Pa3HBIX TO3UIIHIA;

pacmo3HaBaTh 1 GUKCUPOBATH MPOTHBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

WCTIOJIB30BaTh Pa3IMuHbIC MOJIEIbHO-CXEMAaTHYECKUE CPEICTBA ISl IPEACTABIICHNS BBISIBICHHBIX B MH(POPMAIMOHHBIX HCTOYHUKAX TPOTUBOPEUHIA;
OCYLIECTBIIATH Pa3BEPHYTHI MHPOPMAITMOHHBIH MTOKUCK M CTABUTh Ha €ro OCHOBE HOBBIC (YUeOHBIE U TI03HABATENLHBIC) 331a4H;

HCKaTh U HAXOAUTH 0000IIEHHBIE CIOCOOBI PELICHUS 3a1a4;

MPUBOAUTL KPUTUUCCKHEC APTYMCHTHBI KaK B OTHOILICHU N CO6CTB€HHOFO CYKACHHUA, TaK U B OTHOUICHHUN I[eI\/'ICTBI/II\/'I u Cy)KI[eHI/Iﬁ APYTOro 4€jI0BCKa,
aHaTM3UPOBATh M IPEOOPaA30BHIBATH MPOOIEMHO-TIPOTHBOPEUNBBIC CUTYAIIHH;

BBIXOJHUTH 33 paMKH y4eOHOr0 IpeAMETa U OCYIIECTBIIATH IIeICHANPABICHHBIH MOMCK BO3MOXKHOCTH IIMPOKOTO MIEPEHOCA CPEACTB M CIIOCOOO0B JCHCTBUS;
BBICTPaNBaTh WHANBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YIUTHIBASI OTPAHUYCHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIC OTPaHUYCHUS;
3aHUMATh Pa3Hble TO3WIUHM B MO3HABATEIHLHON JIESITEIbHOCTH (OBITH YYEHHKOM M yuuTenem; (GopMyiampoBaTh 00pa3oBaTeNbHBIA 3alpoC U BBIIONHSATH
KOHCYJIbTaTUBHBIE (YHKIIMU CAMOCTOSATENLHO; CTABUTh MPoOieMy 1 paboTaTh Haj €€ pelieHreM; YIpaBisTh COBMECTHOW MO3HABATENFHON JESTELHOCT b0
Y TOTYUHATHCA);

OCBOCHUE KOMMYHUKAMUBHBIX YHUBEPCATBLHBIX YUEOHBIX JCHCTBHIA:

OCYIIECTBIIATH JICTOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U C B3POCIBIMH (KaK BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a e€ mpeaeraMH);
MIPH OCYILIECTBJICHUU TPYIIOBON pabOTHI ObITh KaK PYKOBOIUTENEM, TaK M YIEHOM IMPOEKTHONH KOMaHIBl B Pa3HBIX POJISX (TEHEpaTOpOM HIeH, KPUTHKOM,
HCTIOTHUTEIIEM, TIPE3CHTYIONIUM U T. 1.);

Pa3BEPHYTO, JJOTMYHO ¥ TOYHO M3JIAraTh CBOIO TOUKY 3PEHHUA C UCTIONB30BAHNEM a/IEKBATHBIX (YCTHBIX W MMCHbMEHHBIX) A3BIKOBBIX CPE/ICTB;

pacro3HaBaTh KOHQJIMKTOIEHHBIE CUTYallUU U TPENOTBPAIaTh KOH(IUKTHI 10 UX aKTUBHOU (a3bl;

COTJTACOBBIBATH IMO3HUITMH WICHOB KOMaH/BI B IIpoIiecce padOTHl Haj OOMUM MPOIYKTOM (pEIIeHuEM);

MPEACTABIAT MyOIHMYHO Pe3yIbTaThl HHAUBUIYATBHOW U TPYIIIOBOM JIESITENEHOCTH KaK Tepel 3HAKOMO#, Tak ¥ Mepell He3HAKOMOU ayInTOpUEii;
no0upaTh MapTHEPOB YIS JACITOBONW KOMMYHUKAITUH, UICXO/IS U3 COOOPaKEHUH pe3yIbTATHBHOCTH B3aUMOJICHCTBYSI, @ HE INYHBIX CHUMIIATH;
BOCITPHHUAMATH KPUTHYECKHE 3aMeUaHsl KaK pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO M EMKO (OPMYITUPOBATh KaK KPUTHUYECKHE, TaK U OJOOpHUTENbHBIC 3aMeuaHMsl B ajpec JPYrux JIOJeH B paMKax JEIOBOH M 00pa3oBaTel bHOM
KOMMYHHKAIINH, U30erasi pr 3TOM JTHYHOCTHBIX OIEHOYHBIX CYXKICHUA.

[IpenMeTHBIMEU pe3ylIbTaTaMU OCBOEHUSI aCTPOHOMHH Ha 0a30BOM YPOBHE SIBIISTFOTCS:

c(OpMUPOBAHHOCTh TpeACTaBiIeHUN O cTpoeHHMH COIHEYHOH CHCTEMBI, 3BONMIOLMM 3BE3A U BceneHHON, MPOCTPaHCTBEHHO-BPEMEHHBIX MaciuiTadax
Bcenennoii;

MMOHMMaHWeE CYIIIHOCTH Ha0IIt0JaeMbIX BO BeeneHHo sSBiIeHNn

BJIa/ICHUE OCHOBOIIOJIATAIOIIMH ACTPOHOMHUYECKUMHY MOHATUSAMHE, TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHNUE aCTPOHOMH YECKOMH
TEPMUHOJIOTUEN U CUMBOJIHMKON;

c(OpMUPOBAHHOCTh NPEICTABICHUN O 3HAUEHUH aCTPOHOMUH B IIPAKTUYECKON AEITEIBHOCTU U JaNbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

OCO3HaHHUE POJIM OTEYECTBEHHON HAYKH B OCBOCHUH M MCIIOJIb30BAHMM KOCMHUYECKOTO MPOCTPAHCTBA U PA3BUTHUS MEXIYHAPOAHOI'O COTPYAHUYIECTBA B 3TOU
obnacru.

I[Inanupyemble pe3y/ibTaThl 0CBOEHUSN Y4eOHOr0 npeaMera nmo uroram odyyenusi B 11 kiaccax:

HOJ’Iy‘II/ITB npeaACTaBJICHUA O CTPYKTYPC U Maciirabax BceneHHoOI 1 MecTe YelloBeKa B Hell. Y3HATh O CpCaACTBAX, KOTOPbIC UCITOJIB3YHOT aCTPOHOMBEI, YTOOBI
3arisIHyTb B CaMbIC y,Z[aHéHHLIe YT'OJIKH BcenenHoii 1 He TOIBKO YBUIACTDH HeOECHBIC Tela B HCAOCTYIIHBIX C 3eMin Jruara3oHax JJIMH BOJIH
QJICKTPOMArHuTHOI'O U3JIYUCHH, HO U Y3HATh O HOBBIX KaHAJIaX IOJIY4YCHUA I/IH(i)OpMaI_II/II/I 0 HeOECHBIX Telax C IIOMOIIBIO HeﬁTpHHHLIX " rpaBUTA TUOHHO-
BOJIHOBBIX TCICCKOIIOB.



V3Hath 0 Ha6J'HOI[aCMOM CJIO’KHOM JIBHKCHHMH ITJIaHCT, .HyHI)I nu COJ'IHHa, X UHTCPIIPETALIUU. KaKYIO POJIb Urpain Ha6J'IIOI[eHI/I$I 3aTMCHUU .HYHI)I nu Com{ua B
KH3HHU O6HI€CTB3 1 UCTOpHA UX HAYYHOI'O o0bsacuenns. Kak Ha ocHoBe ACTPOHOMHYCCKHX SIBIICHUM JIFOAW HAYYUJIUCh U3MEPATH BPEMA U BECTHU KaJICHAAPb.

y3HaTI), Kak 6Jlar01[ap51 Pa3BUTUIO aCTPOHOMUHM JIFOJU NMEPCIIIN OT NPCACTABIICHUSA FeOHeHTpH‘IeCKOﬁ CHUCTEMbI MHpa K PEBOTIOLIMOHHBIM MPEACTABJICHUAM
FeHI/IOHeHTpPIIIGCKOfl CHUCTCMbI MHpaA. Kax Ha ocHoBe HOCJ'IGI[HGI‘/'I ObLIH OTKPBITHI 3aKOHBI, YIIPABJIAOIINEC ABUXKCHUEM IUIAHCT, U ITO3HEC, 3aKOH BC EMUPHOT'O
TATOTCHUA.

Ha MpUMEPE UCIIOJIB30BAHUA 3aKOHAa BCCMHUPHOI'O TATOTCHUA ITOJIYYUTH IMMPEACTABJICHHUA O KOCMUYCCKUX CKOPOCTAX, HA OCHOBE KOTOPBLIX paCCUHU THIBAIOTCS
TPACKTOPpHUUN MOJETOB KOCMHYECKUX alfrnapaToB K IIJIAHCTaM. y3HaTI), KaK MPOABJIACT CC6H BCEMHUPHOC TATOTCHUC Ha ABJICHUAX B CUCTEME 36MJ’I$I—.H}/H3, u
SBOJIOIHIO 3TOH CUCTEMBI B Oy IyIIeM.

VY3HaTh O COBPEMEHHOM IMpPEJICTaBIeHNUU, O CTpoeHWH CONHEYHOW CHUCTEMBI, O CTPOCHHWW 3eMJIH KaK IJIAHETHl W MPHUPOAE MapHUKOBOTO 3(QeKTa, o
CBOMCTBaXx IUIAHET 3eMHOM TPYIITBI H TUIAHET-TUTAHTOB M 00 UCCIIEJOBaHUSIX aCTEPOUIOB, KOMET, METEOPOUIOB M HOBOTO KJlacca HEOECHBIX TeN KapJIMKOBBIX
IUIaHeT.

[MosyunTs TpEeNCTaBICHHE O METOIAX ACTPOMU3NIECKUX HCCIIEMOBAHNI M 3aKOHAX (DM3UKUX, KOTOPhIE MCIONB3YIOTCS IS M3ydeHUs (PU3UUECKH CBOWCTB
HeOECHBIX TEll.

V3uath npupony CollHIIAa U €ro aKTHBHOCTH, KaK COJTHEYHAsi aKTUBHOCTh BJIMSET Ha KJIMMAT U OHMocdepy 3emiln, Kak Ha OCHOBE 3aKOHOB (PU3UKU MOXKHO
paccuntaTh BHyTpeHHee cTpoeHue CoNHIA M Kak HaOMOJCHUS 3a MOTOKaMHu HeWTpuHO oT CONHIIA TIOMOTIH 3arisHyTh B IeHTp CoNHIla U y3HATH O
TEPMOSIIEPHOM HUCTOYHUKE IHEPTUU.

Y3HaTh, KaKk ONpeeNssioT OCHOBHBIE XapaKTEPUCTHKH 3BE3M M MX B3aUMOCBA3bh MEXIY COOOM, 0 BHYTPEHHEM CTPOSHHUH 3BE3]] M UCTOYHHUKAX M X SHEPTHH; O
HEOOBIYHOCTH CBOWCTB 3BE3J1 OEJBIX KaPIUKOB, HEUTPOHHBIX 3BE3]T M YEPHBIX JIBIP.

VY3HaTh, KaKk POXKJIAIOTCS, )KUBYT U YMHUPAIOT 3BE3/IBI.

Y3HaTh, KaKk 10 HAOIOJICHHUSIM ITYJIbCUPYIONINX 3BE3 e en T OMpPEAesiTh PAaCCTOSHUS 10 APYTHX TAIAKTHK, KaK aCTPOHOMBI 110 HAOMIOEHHUSIM TBOMHBIX H
KPaTHBIX 3BE3/1 OMPEAEISIOT HX MacChl.

[TomyuuTs IpencTaBiIeHUs O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3] M Y3HATH KaK B 3BE3IaX 00Pa3yIOTCs TSHKEIBIE XUMUYIECKHE IIEMEHTHI.

VY3Hath, Kak ycTpoeHa Hama [amaktmka — Mueunbnii IlyTe, kKak pacrpeneneHsl B HeW paccesHHBIE W IapOBBIC 3BE3NHBIE CKOIUICHWS M oOOaKa

MeX3BE3HOTO Ta3a u mbuk. Kak ¢ momompio HabmroaeHuit B HH(ppaKpacHBIX JTydax yoaloch MPOHUKHYTH Yepe3 TOMIY MEK3BEIAHOTO Ta3a U MBUIH B IIEHTP
lanakTuky, yBUAETh JBUKEHUE 3BE3 B HEM BOKPYT CBEPXMACCUBHOU YEPHOU ABIPHL.

[lonyunTs mpeAcTaBi€HHE O Pa3lIMYHBIX THUMAX TaJAaKTUK, Y3HATh O IPOSABICHUAX AKTMBHOCTH TaJaKTUK M KBa3apoB, pAacClpelelieHHU TaJakTHK B
MPOCTPAaHCTBE U (POPMUPOBAHUN CKOIUICHUN U SIMEUCTON CTPYKTYPHI UX pacipeeseHHUs.

Y3HaTh 0 CTPOSHHUH M HBOJIOIUN YHUKATBHOTO 00bekTa Beenennoii B menom. [IpocnenuTs 3a pa3BUTHEM MPEACTaBICHUH O KOHEYHOCTH M OECK OHEYHOCTH
Bcenennoii, o hyHIaMeHTaIbHBIX ApagoOKCax, CBA3aHHBIX C HUMHU.

[ousTh, KaK U3 HAOIIOJAEMOTr0 KPACHOTO CMEIICHHUS B CIIEKTpaxX JANEKMX FaJaKTUK IIPHUIUIM K BBIBOLY O HECTALIMOHAPHOCTH, pacliupeHun BcenenHol, u,
YTO B MPOLUIOM OHa ObUIa HE TOJNBKO IUIOTHOM, HO M ropsiuell M, 4To HaOJIoJaeMoe PETHMKTOBOE H3IydeHHE MOATBEP)KIAAECT 3TOT BAXKHBIA BBIBOJ
COBPEMEHHOM KOCMOJIOTHH.

VY3HaTh, KaK OTKPBUIM YCKOPEHHOE pacmipeHue BcenaeHHOH M ero cBs3bi0 ¢ TEMHOW PHEPrued M BCEMUPHOW CHIIOW OTTAJKUBAHUS, HMPOTUBOCTOSIIEH
BCEMUPHOM CHUIIE TATOTEHHUS.

VY3HaTh 00 OTKPBITUH SK30IIJIAHCT — IIJIAHCT OKOJIO APYIrux 3BE3M U COBPEMCHHOM COCTOSIHUUN HpO6J'IeMLI IMTOKMCKa BHEC3CMHBIX LII/IBI/IJ'II/I3aI_[I/II\/'I " CBsA3HU C HUMU.



® Hay‘II/ITI)CSI MMpOBOAUTH HpOCTCﬁMHC ACTPOHOMHYCCKUEC H36HIOI[6HI/IH, OPUCHTHUPOBATHCA CPEAU SAPKUX 3Bé3)1 n CO3B€3I[I/II7[, HU3MCPATH BBICOTHI 3Bé3)1 n
COJ'IHLIa, OIpeaAciiATb aCTPOHOMUYCCKUMHU METOAAMU BpEMA, HIUPOTY U JOJITOTY MECTa Ha6J'IIOIlCHI/II\/'I, U3MCPATHL JUAMETP COJ'IHHa " U3MCPATH COJTHCUHYIO
aKTHMBHOCTH U €€ 3aBUCUMOCTh OT BpPEMCHHU.

TEMATUYECKOE NIOYPOUYHOE INJIAHUPOBAHHUE

Beenenue B actporomuio (1 u)

Lens m3yueHHs NAHHOW TEMBl — MO3HAKOMUTH YYaIMXCS C OCHOBHBIMH aCTPOHOMHYECKMMH OOBEKTaMH, 3alONHSIOMMMHU Bceenennyro: minaneramu, ConHIEM,
3BE3IAMH, 3BE3THBIMU CKOIUICHUSIMH, TaJIAKTHKAMHU, CKOIJICHUSIMH TaJaKTUK; QU3MUYECKUMH MPOIIECCaMH, MTPOTEKAIOIIMMHU B HUX U B OKPY>KaIOIIEM

WX TIPOCTPAHCTBE. YUaluecs: 3HAaKOMSTCS C XapaKTepHBIMU MaciTadamMH, XapaKTepU3yIOUIMMH  CBOWMCTBA 9THX HeOecHbIX Tel. TakKe NPUBOAATCS

CBEIICHHS O COBPEMEHHBIX ONTHYECKHX, WH(PAKPACHBIX, PaJN0-, PEHTTE€HOBCKUX TellecKonax M obcepBaTopusx. TakuMm oOpa3oM, ydamiuecss 3HaKOMATCS C TEMH

HeOECHBIMH TeNIaMH U 00BEKTaMH, KOTOPhIE OHU B IaJIbHEHIIeM OyayT MOAPOOHO H3ydyaTh HA YPOKaX aCTPOHOMHH.

Actpometpus (5 9)

Henbio u3yueHus NaHHON TeMbl — (OPMUPOBAHHE y YYalIMXCs O BUe 3BE3NHOrO Heba, pa3OMEHHH ero Ha CO3BE3/Ws, WHTEPECHBIX OOBEKTax B CO3BE3NUSX H

MUGOIOTHU CO3BE3/INI, Pa3BUTHH AaCTPOHOMHUM B aHTUYHBIC BpeMeHa. 3ajada ydalluxcs MpOCieldTh, KaKk Mepexoj]] OT OPUEHTAIMH 10 CO3BE3JUSM K

WCIIOJIb30BAHHUIO HEOECHBIX KOOPJAWHAT MO3BOJIMII B KOJHMUYECTBEHHOM OTHOIICHWH M3ydYaTh BUJMMBIC JIBHKEHUS Tell. Takxke Iebl0 SBISETCS H3ydeHHEe BUIUMOTO

nerokenns Connna, JIyHBI M TUIAaHET U Ha OCHOBE DTOTO — IOJYYeHUE TIPEICTABICHHS O TOM, KaK aCTPOHOMBI HAYYHIIUCH MPEICKA3bIBATh 3aTMEHUS; ITONYICHUS

npejicTaBIeHus 00 OHOM U3 OCHOBHBIX 33/1a4 ACTPOHOMUH C JIPEBHEHUINMX BPEMEH — W3MEPEHHH BPEMEHHU U BEJCHUU KaJleH Iapsl.

He0ecHasi mexanuka (3 )

Lenb n3yueHus: TeMbl — pa3BUTEE NpeACTaBiIeHuH 0 cTpoeHrH COTHEYHOW CHCTEMBI: TEOIeHTPHYECKast M TeIMOIEHTPUYECKHEe CHCTEMbl MUpa; 3aKoHbI Keruiepa o

JBWKEHUH TUIAHET U uX 0000mmenne HproToHOM; KOCMUYECKHE CKOPOCTH M MEXKIIAHETHEIE MepenEThI.

Ctpoenne Coaneunoii cucremsl (7 9)

Lenp n3y4eHHs TEMBI — MONYYUTH MpEACTaBiIeHHEe O cTpoeHnr COMHEYHOW CHCTEMBI, M3Y4WTh (hH3muecKyro mpupoay 3emiu U JIyHbBI, SBICHHUA NPHIHBOB U

MpeIecCuy; MOHATh (hPU3NIECKUEe OCOOCHHOCTH CTPOCHUS IJIAHET 3€MHOH TPYIIbI, IJIAHET-TUTAaHTOB U IJTAHET-KapIIMKOB; y3HATh 00 OCOOCHHOCTSX MPHUPOIBI U

JBWKEHUS aCTEPOUJOB, MOTYUYUTHh OOIIME TPEACTABICHHS O KOMETaX, MeTeopax M METEOPHTax; y3HaTh O Pa3BUTHHU B3IIIAJOB Ha TpoucxoxaeHue CoHEedHOH

CHCTEMBI H O COBPEMEHHBIX IPEICTABICHUAX O €€ MMPOUCXOKICHHH.

Actpodusuka u 3Bé3aHasa acTpoHomusn (7 1)

Lenp m3ydeHuss TeMbl — TOIYYUTHh MPEACTaBICHHWE O PAa3HBIX THIAX ONTHYECKUX TEIECKOIOB, PAJMOTEIECKONaX W METoJaX HAOMIOJeHHW ¢ MX MOMOIIBI; O

METOJaxX U pe3ynbraTax HaOmroneHwni CoHIIA, ero OCHOBHBIX XapaKTEPHUCTHKAX; O TPOSIBICHUSIX COTHEYHOI aKTUBHOCTH M CBSI3aHHBIX C HEW mpolieccax Ha 3emiie U

B Omocdepe; 0 ToM, Kak aCTPOHOMBI ~ y3HAJIU O BHYTPEHHEM  CTpPOCHUU Comnaiia u KaK HaOJIFOICHUS COJTHEUHBIX HEHTPHUHO
MOATBEPIWIIA  HAIIM MPEACTABICHUS O mporieccax BHYTpHU ComnHiia; MOJYYUTh MPECTABIICHHUE: 00 OCHOBHBIX
XapaKTepUCTHKAX 3BE3]l, WX B3aMMOCBSI3H, BHYTPEHHEM CTPOCHUU 3BE3]] PA3NIUYHBIX TUIIOB, MOHATH MPUPOLY OCNBIX KapiIHKOB, HSUTPOHHBIX 3BE3 U

YEPHBIX JIBIP, Y3HATH KaK IBOWHBIC 3BE3MIBI TOMOTAIOT OMPEIETUTh MACCHI 3BE3]I, a MYJLCUPYIONINE 3BE3IBI — PACCTOSIHUS BO BCelleHHOI; MOoMy4YuTh NpeIcTaBiIcHue
0 HOBBIX M CBEPXHOBBIX 3BE3/1aX, Y3HATh, KaK )KUBYT M YMUPAIOT 3BE3JIBI.

Mueunsiii [lyTs — Hama NanakTuka (3 9)

[enb u3ydyeHue TeMbl — MOMYYUTh MpeACTaBiIeHue o Hatel ["anakTiuke — Mueunom [Tytr, 06 00bekTax, €€ COCTABIAIOMINX, O PACHIPEICICHUY ra3a U NMbUIA B HEH,
PaCCesTHHBIX M MAPOBBIX CKOIIICHUSX, O e€ CITUPATIbHOU CTPYKTYpe; 00 UCCIeIOBAHUH € EHTPALHBIX 00JIaCTeH, CKPBITHIX OT HAC CHJILHBIM MOTJIONICHUEM Ia30M U
MBLIBIO, @ TAKXKE O CBEPXMACCHBHOM YEPHOM JIbIpE, PACIIONIONKEHHON B CAMOM IIeHTpe [ anakTHKy.

Ianaxkruxu (3 9)

Ienb u3y4eHUss TEMbl — TOJYYUTh MPEACTABICHUE O PA3IMUYHBIX THIAX TaJaKTHK, 00 OMpPEAETICHUN PACCTOSHUEN IO HUX 1O HAONIOJCHUSAM KPACHOTO CMEIICHHS
JIMHUH B UX CIIEKTpax, ¥ 0 3aKoHe Xa00ia; 0 BpallleHUH TATAKTHK U CKPBITOW TEMHOW MAacChl B HUX; MOMYYHUTh MPENCTABICHNE 00 aKTUBHBIX TaJaKTHKaX U KBazapax



1 0 GU3UUECKHX Mpoleccax, MPOTEKAIOMX B HUX, O pacrlpeelleHHH TalakKTHK U X CKOIIeHH BO BeelleHHOH, 0 ropsiueM MeXTralakTHUeCKOM Ta3e, 3arOIHSIOIIM
CKOIUICHHUSI TAJIAKTHK.

Ctpoenue u Boonns Beenennoii (2 u)

Lenb u3ydeHus: TeMbl — MOJIYYUTh MpENCTaBIeHHE 00 YHHKaIbHOM OOBeKTe — BceneHHOH B 1IeloM, y3HAaTh KakK pelIaeTcs BONPOC O KOHEYHOCTH WIIH
OeckoHeuHOCTH BceneHHOH, 0 mapasokcax, CBSI3aHHBIX C 3TUM, O TEOPETHUECKHUX MOJIOKEHUAX OOIIeH TEOPUH OTHOCUTEIHHOCTH, JISKAIINX B OCHOBE IMMOCTPOCHHUS
KOCMOJIOTHUECKUX Mojeneil BceneHHol; y3HaTh Kakue HaOMIOJEHHs NPHBEIN K CO3JAHUIO pacluupsromieiics Mojenu BceeneHHOH, o paauyce m Bo3pacre
Bcenennoii, o BHICOKOI TeMIepaType BEIIECTBa B Ha4YallbHBIE IMEPUOJBI KHU3HH BceleHHOM U 0 mpUpoie PETUKTOBOrO U3IyUEHHS, O COBPEMEHHBIX HAOIMIOEHUSX
YCKOPEHHOI'0 paciuupeHus BeeneHnHol.

CoBpeMeHnHbIe TpodJeMbl acTpoHOMHH (3 4)

Iens n3ydyeHust JaHHOM TEMBI — I0KA3aTh COBPEMEHHBIE HAIIPABJICHUsI U3ydeHUsl BeelleHHOM, paccka3aTh O BO3MOXHOCTH OIPENEIEHUS PACCTOSHUM JIO TAIAKTHUK C
MTOMOIIbIO HAOIIOAEHNH CBEPXHOBBIX 3BE3]] H 00 OTKPBITHU YCKOPEHHOT'O pacimpeHusi BeeneHHo#, o poin TEMHON SHEPTHH M CHIIBI BCEMUPHOTO OTTaJIKHBAaHUS;
yuamyecs mojyvar MpelcTaBlieHne 00 SK30IUIaHETaX U MOMCKE SK30IUIAHET, ONaronpHUsTHBIX JUIS )KU3HU; O BO3MOXKHOM YHUCIIE€ BHICOKOPA3BUTHIX IUBHIIM3ANNN B
Hamrei ['anakTuke, 0 MeToJax MOMCKaX KU3HU M BHE3EMHBIX IMBUIIM3AIMN U TPOOIeMax CBS3U C HUMH.

Yu4eOHO-TeMaTHYeCKOEe IUIAHNPOBaHHE

No WudopmanmoHHble
HasBanue pazgena KonuuectBo yacos

pasacia NUCTOYHUKU

1 Brenenne B aCTpOHOMHIO 1 Actponer

2 AcTpomeTpust 5 http://www.astronet..ru/

3 HebecHas MmexaHHKa 3 ONEeMEeHTHI:

4 Crpoenrie COTHEYHON CUCTEMBI 7 MONYJISIPHBIA ~ CalT O

5 AcTpodusnka v 3BE€3THAS ACTPOHOMHUS 7 byHIaMeHTanbHOM

6 Muteunbiii yTh — Hamna ['ajnakTuka 3 Hayke

7 [ aaKTHKH 3 http://elementy.ru/

8 Ctpoenne u 3BojOLUs Beenennoi 2 HomynspHas MexaHnKa

9 CoBpeMeHHbIE ITPO0IEMbl AaCTPOHOMHH 3 http://popmech.ru/
Peseps 1
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Kanennapno-remarnyeckoe NJaHHPOBaHHe

Ne m/m Paznen OcnoBuoe cozaepxkanue | Kon- | Jlata | Buasl gesSTenbHOCTH yHalIuXxcCst dopma OLEHKH U
o TeMaM BO KOHTPOJA
4acoB
Tema ypoka
Beenenue lu
1/1 | Beenecuue AcCTpoHOMHUS — HayKa O MemanpeOmemuble: ¢ TOCTATOYHOHW TOTHOTONH M TOYHOCTBHIO BBIPAXKaTh CBOM | CAMOOIICHKA
ACTPOHOMHUIO KOoCcMOcCe. [MonsTHe MBICIH B COOTBETCTBHM C 3aJjayaMH M YCIOBUSIMH KOMMYHHWKAIUH;
Bcenennoii. CaMOCTOSITENEHO BBIJEISITH [MO3HABATENBbHYIO 1I€/b; BBIIENSATH CXOJCTBA
CTpyKTypHI u €CTECTBEHHBIX HAYK, pa3iinyus MEXKIY TEOPETUYECKHMMU M SMIUPUYCCKHUMU
MaciTa0bl. BeenenHo#. METOJIaMH UCCIIEOBAHMS
Hanékue TITyOUHBI AuyHocmuble: (OPMUPOBAHHE MOTHBAIIMM B HM3YYEHUH HAyK O MPHPOJE,
Bcenennoii yOeXAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS NPHUPOIBI, YBAXKEHUS K TBOpIAM
Pecypcut ypoka: HAayKd U TEXHUKHU, TPOKIAHCKOrO MATPHOTH3MA, JIOOBH K PojuHe, 4yBCTBa
yaeOHuk, § 1, 2 ctp.8 — TOPJIOCTH 3a CBOIO CTPaHy
13, MMMCEMEHHO npeomemmnple: HAYIUTHCA OOBSCHATH PONb ACTPOHOMHH B KM3HH YEIIOBEKA U
OTBETHTh Ha BOIpPOC3 e€ 3HaYeHUE B CHCTEME €CTECTBEHHBIX HAYK; YMETh ()OPMYJIUPOBATH MPEAMET
crp.11 W3y4YeHUsl aCTPOHOMHUH; 3HATh OCHOBHBIE METOJIbI M3yUueHUsl Beenennoi
AcTpoMeTpus 54
1/2 | 3Bé3mHoe HEGO 3Be3mHoe HEOO0. UTo Memanpeomemusle:. TUIAHAPOBAThL y4eOHOE COTpYTHHYECTBO ¢ yuuteneM U | CaMoOOIleHKa,

TaKoe CO3BE3HE.
OCHOBHBIE CO3BE3IUS

CesepHOro noxymapus

Pecypcut ypoka:
yaeOHuK, § 3 crp. 16 —
19, BBLITIOJTHUTH

TBOPYECKYIO paboTy

CBEPCTHHKaMH; (OpPMHUPOBATH LENENOIAraHUE KaK IIOCTAHOBKY Yy4eOHOMH
3aJa4d Ha OCHOBE COOTHECEHHMsI TOro, 4YTO YK€ H3BECTHO M YCBOEHO
y4yaluMmcs, M TOro, 4YTO €€ HEU3BECTHO; BBIACIATH U (OPMYIUPOBAThH
[I03HABATENbHYIO LI€Nb, MCKATh M BBIICIATH HEOOXOAMMYIO HH(GOPMALUIO,
CJIEZIOBATh AITOPUTMY AESITEIbHOCTU

auynocmubie: HOPMUPOBAHUE CAMOCTOATEIBHOCTH B MPHUOOPETEHHH HOBBIX
3HAHWW W TIPAKTUYECKUX YMEHHH, HCIIONB30BaHUE MPUOOPETEHHBIX 3HAHUHN B
ITOBCETHEBHON KU3HU

npeomemnple: HaydUThCS OOBACHATH 3HAa4YeHHWsS TOHATHH "co3Besmue',
"3B€3MHas BEMWYHMHA"; yMETh HAXOAWTH 3BE3NBI W CO3BE3AMS Ha Hebe C
MOMOIIBIO KapThI 3BE3IHOTO HEOA

YCTHBIHA OTBET

2/3 HebecHble
KOOPIMHATHI

HebecHbiit  skBaTOp W
HeOeCHBIII  MepuaMaH;
TOPU30HTANIbHEIE,
9KBaTOpHAJIbHbIE
KOOp/IMHATHI,

MemanpeOMemete: C ,Z[OCTaTO‘iHOfI MOJIHOTOM M TOYHOCTBIO BbIpaXXaTb CBOU
MBICIIM, CJIylnlaTb W BCTyllaTb B JUAJIOT, Y4Y4aCTBOBATb B KOJIJICKTUBHOM
O6CY)KI[€HI/II/I np06neM; 0CO3HABaTh CaMOro ce0s Kak ABWIXKYHIYIO CHUIJTy CBOCTO
Hay4CHUA, CBOIO CITOCOOHOCTH K MMpeOAOJICHHUIO HpeHS[TCTBI/Iﬁ n
CAMOKOPPCKIUHU; CUCTCMHO MBICJIINTh, IPUMCHATH U HpeO6paSOBLIBaTL 3HaK1 U

CamocTosiTenbHas
pabota




KYJIbMAHAIIUA  CBETHIL
I'opuzonTanbHas
cucTeMa  KOOpIHMHAT.
OkBaTOpHUabHASL
CUCTEMa KOOpPIUHAT
Pecypcu ypoxa:
yuebHuk, § 4 crp. 20 -
21

CHMBOJIBI JIs1 PEIICHHs y4eOHBIX U O3HABATENbHBIX 3a/1a4

JUYHOCHMHDbIE: (dhopmupoBaHue LETOCTHOT'O MHUPOBO33pPEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
NpaKTUKH; POpMUPOBaHNE YCTOWIMBON MOTHBALIMK K O0YUECHUIO
npeomemmple. yMETh U300pakaTh OCHOBHBIC KPYTH, JIMHUU U TOYKH HeOECHOMH
cdepbl; 3HATH ompeneneHus NoHsATHH "HeOecHas cdepa”, "kympMuHALUA";
yMeTh (HOPMYNUPOBaTh OTIMYHMS MEXKIY TOPU30HTAIBLHON M HKBATOPHAIbHOU
CHCTEMaMH KOOpAHHAT

3/4 | Bugumoe OKIUNTHKA, TOUKa Memanpeomemmuple: OCO3HAHHO IUIAHMPOBATh U PErYIMpPOBAaTh CBOIO | CaMOOILIEHKa
JBUKEHUE TUIAHET | BECEHHEro JeATEIbHOCTh, BBIABIATH MPOOJIEMBI, BIaIeTh YCTHOW M IMMCHbMEHHOH Pedblo;
u ConHna PaBHOJIEHCTBU, (dhopMHpOBaTh IeNenoNaraHie Kak MOCTAaHOBKY y4eOHOH 3ajaull Ha OCHOBE
HEpaBHOMEPHOE COOTHECEHHS TOr0, YTO y>K€ U3BECTHO M YCBOEHO YHYaILIUMCS, M TOTO, YTO elé
neukenne ConHIA 1O HEH3BECTHO; CaMOCTOATENbHO  BBIAEIATH  TO3HABATEIbHYIO  LENb,
SKIIUMTHKE yCTaHABJIMBATh TPUYNHHO-CIECTBEHHBIC CBS3U, OOBSICHATH pa3IHYHbIE
Pecypcor ypoka: SIBJICHVS] HA OCHOBE (PM3MYECKOH TeOpUHu
yaeOHuK, § 5 crp. 22- auunocmusle: (HOPMUPOBAHHE YCTOWYMBOM MOTHBAIMM K OOYYCHHIO,
23 MPUOOPETEHNIO HOBBIX 3HAHWN, YMEHH, HABBIKOB, CIIOCOOO0B €A TEIBHOCTH
npeomemuple: HAYINTHCS OOBSICHATH 3HAUCHUE TIOHATHS "IKIUINTHKA"; YMETh
pas3Tu4aTh NPSAMOE U MOMATHOE ABIKEHHUE TUIaHeT U (YOpMyITHUPOBATH PUUHHBI
TaKOro NBIDKEHHS; YMETh ONMUCHIBaTh IMyTh COJNHIIA cpenu 3BE3N B TEUCHHE
rofa
4/5 | Ismwxkenue Jlynbl | CHHOMUYECKUIT MecsIl, Memanpeomemmuple: OCO3HAHHO IUIAHMPOBATh W PETYIMPOBATh CBOIO | CAMOKOHTPOIB
Y 3aTMEHHSA y3Nbl JIYHHOW OpOHTEHI, JIeSITeNTFHOCTD, BBISBIATH MPOOIEMBI, BIAJIETh YCTHOW W MUCbMEHHON PEYbIo;
o4eMy  TPOHCXOIAT (dhopMHpOBaTh TiENeroNaraHue Kak MMOCTAHOBKY Y4eOHOH 3ajadl Ha OCHOBE
3armenus. Capoc u COOTHECEHUS TOTO, YTO YK€ U3BECTHO W YCBOCHO YYAIIMMCS, M TOTO, YTO eI
npeacKazaHus HEN3BECTHO; CaMOCTOATEIHHO  BBIEISATh  TIO3HABATEIBHYIO  IIENb,
3aTMEHUIL yCTaHABIMBaTh TNPUYUHHO-CIEJCTBEHHBIE CBSI3M, OOBACHATH Ppa3ITUIHBIE
Pecprbl ypoKa: SIBJICHUS HA OCHOBEC (1)H3quCKOﬁ TEOpUn
yuebHuk, § 6 crp. 24 - Auunocmusle: (HOpMUPOBAHHE MOTHBAIMM B HW3YyYEHHH HAYK O TPHUPOJE,
25 yOeKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS TPUPOABI W MPUMEHHUMOCTH
M3y4aeMBIX 3aKOHOB K BR)KHEHUIIIUM OOJACTSIM JESTENHOCTH YEIOBEYECKOT0
o0rmiecTBa
npeomemnple: HAYIUTHCS OOBACHATH 3HadeHWe moHATHIA "dasza JlyHsr",
"comHeuyHoe 3atmeHue", "capoc", 'myHHoe 3aTMeHHE"; HAyYUThCA
(hopMynHpOBATH TPUYMHBI COTHEYHBIX M JIYHHBIX 3aTMEHHIA; YMETh OOBSICHATH
Pa3HHUITY MKy CHHOUYECKAM U CHICPUYECKIM MECSIIEM
5/6 | Bpems n | ComHedHoe W 3BE3HOE Memanpeomemuple: ¢ JOCTATOYHON TOJTHOTONW W TOYHOCTBHIO BBIPAXKATh CBOM | TECTUPOBAaHUE
KalleH1aph BpeMms, JIYHHBIH U MBICTIH, CIYIIaTh W BCTyNaTh B JHAJIOT, YYaCTBOBaTh B KOIUICKTUBHOM

COJIHEUHBI KaJeHAaph,
IOJIMaHCKUN u

O6CY)K,I[€HI/II/I np06neM; 0CO3HABaTh CaMOro ce0s Kak ABWIXKYHIYIO CHUIJTy CBOCTO
Hay4CHUH, CBOIO CITOCOOHOCTH K MMpCOAOJICHUIO HpeHSITCTBI/Iﬁ n




TPUTOPUAHCKUI
KaJICHJapb

Pecypcut ypoxa:
yueOHuk, § 7 crp.38 -
31

CaMOKOPPEKIIH; CUCTEMHO MBICIUTD, TPUMEHATH U TPeoOpa30BbIBATH 3HAKH H
CHMBOJIBI JIs1 PEIICHHs y4eOHBIX U O3HABATENbHBIX 3a/1a4

JUYHOCHHDbLE: ¢dbopmupoBaHue LETOCTHOI'O MHUPOBO33pEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MIPaKTUKU

npeomemuvle. yMeTb (OPMYJIMPOBATH PANIUYUS MEKIAY 3BE3THBIM H
COJIHEYHBIM BPEMEHEM; 3HATh YCTPOMCTBO JIYHHBIX U COJIHEUHBIX KaJEHIapel;
Hay4YUTbCA 0OBSICHATD pasinuusa MEKAY HOJIUAaHCKUM W TI'PUTOPUAaHCKHUM
KaJIEHAapEM

HeOecnas Mexanuka

1/7 | Cucrema mupa I'eonenTpuyeckas 17§ Memanpeomemnbie: HOPMHPOBATH yIeOHOE COTPYTHHUYECTBO C YUUTEIEM M | CAMOOIICHKA
TSJIMOUCHTPpHUYCCKas CBEPCTHHUKaMU,; UCKATb U BBIACIATDH HCOGXOI[I/IMYIO I/IH(bOpMaHI/IIO, cJIeaoBaThb
cucreMa MHDpa; alfOPUTMY [JEATEIBHOCTH; IIPUMEHATh 3HAHUS U3 JAPYIUX IIPEAMETHBIX
00BsICHEHH obnacreit
neraeodpaszHoro JAUYHOCHMHDbIE: (hopmupoBaHUe IETIOCTHOT'O MHUPOBO33pEHHUS,
JIBUOKCHUS TUTAHET; COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
J0Ka3aTelIbCTBa IMPaKTUKU, H YCTOI>'I‘II/IBOFO IMMO3HABATCIIBHOI'O HMHTEpECAa K H3YUCHHIO
JABUXXCHU S Semiu €CTCCTBCHHBIX HAYK
Bokpyr ComHIIa; npeomemmuple: HAYYUTHCS OOBSICHATH OCOOCHHOCTH TEOIEHTPHYECKOH W
FOIMYHBIA  Mapajuiakc TeJMOIICHTPUIECKOH CHCTEM MHpa; YMETh JOKa3bIBaTh JBMXKECHUE 3eMIn
3BE3N Bokpyr CoJIHIIA; HAYYHTHCS OOBACHATH 3HAYECHUE MOHATHHA "mapaimakc”,
Pecypcw ypoxa: "mapcex”
yaeOHUK, § 8
2/8 | Bakomsr Kermaepa | O600IMIEHHBIE 3aKOHBI Memanpeomemusle: ¢ JOCTATOYHOHN ITOJIHOTOW M TOYHOCTHIO BBEIPAKaTh CBOW | Y CTHBIN OTBET
nBrokeHus raner | Keruiepa u MBICIT B COOTBETCTBHH C 3aJa9aMU M YCIOBUSAMH KOMMYHUKAIIAN; BEITIOTHSTH
orpesieNicHre Macc IercTBus 1O 00pa3ily, OIEHWBAaTh H KOPPEKTHPOBATh JEWCTBUA B
HEOCCHBIX TeI COOTBETCTBHH C 3TaJOHOM; MCKaTh MH(POpPMANHO, (HOPMHUPOBATH CMEICIOBOE
Pecypcel ypoka: YTEHHE, 3aKpeIUIATh U TMPH HEOOXOMUMOCTH KOPPEKTHPOBATH HW3y4YCHHBIC
y4eOHUK, § 9 CIIOCOOBI ICHCTBUH, TIOHATHI U aITOPUTMOB

auynocmusie:  (HopMUpPOBaHHE KOMMYHHMKATHBHONW  KOMIIETEHTHOCTH B
OOIIEHNH U COTPYAHUYECTBE CO CBEPCTHHUKAMHM M YYUTEIEM; OBJalCHUE
Hay4yHbIM [OOXOIOM K PEIICHHIO pa3IM4yHbIX 3aaad; (HopMHpOBaHHUE
LIEIOCTHOI'O MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOILECTBEHHOH NMPaKTUKU

npedmemnple: yMeTh (HOPMYIMPOBATH 3aKOHBI JIBM)KECHUS IIJIAHET; 3alUChIBATh
YCJIOBUE M PEIIeHNE KOIMYECTBEHHBIX 3a/1a4 110 COCTAaBIEHHOMY aJITOPUTMY

3/9 Kocmuueckue
CKOpPOCTH u
MEXIUIAHETHBIE

Ilepas wu
KOCMHUYECKHE
CKOPOCTH;

BTOpAst

MemanpeomemHnyle: ¢ JOCTATOYHOH TOJHOTOM M TOUYHOCTBIO BBIPAXKaTh CBOU
MBICJIM B COOTBETCTBHH C 33aJja4aMM U yCIOBHSIMHA KOMMYHHMKAILIMH; BBIOTHSTh
JEWCTBUSL 10 00paslly, OLEHMBaTh M KOPPEKTHUPOBAaTh JCUCTBUS B

CamocrosiTenbHas
pabota




HIEPENETHI

OonTHMaJIbHas
MONYRJLTUTITHYECKAs
opbura KA x
ILUIaHETaM, BpeMs
NoJIETa K IJIaHETS
Pecypcur ypoxa:

yueOHuk, § 10, 11

COOTBETCTBHH C 3TAJOHOM; MCKaTh MH(OPMAIHNIO, (JOPMUPOBATH CMBICIOBOC
YTCHUE, 3aKPCIUIATh W IMPU HEOOXOIMMOCTH KOPPEKTHUPOBATh HW3YYCHHBIC
CHOCOOBI JISHCTBHIA, TIOHATUH U aITOPUTMOB

auunocmuvle: (HOPMUPOBAHUE KOMMYHUKATHBHOM KOMIIETCGHTHOCTH B
OOIIICHUH ¥ COTPYAHUYECTBE CO CBEPCTHHUKAMHU U YYUTEIEM; OBJIAJCHUC
HAyYHBIM TIOAXOAOM K PCIICHUIO Pa3IMYHBIX 3aaay; (HOpMUPOBAHUE
MOTHBAIlMM B W3YYCHUH HAYK O MPUPOAC, YOSKIEHHOCTH B BO3MOXKHOCTH
MO3HAHHUS TIPUPOJBI, YBAXKCHUS K TBOPIIAM HAyKH M TEXHHUKH, TPakJIaHCKOTO
MaTpUOTU3MA, JTFOOBH K PoinHe, uyBCTBa rOPIOCTH 33 CBOIO CTPaHy
npeomemHple: YMETh PACCUUTHIBATH MEPBYI0O M BTOPYKD KOCMHYECKYIO
CKOPOCTH Ha OCHOBE 3aKOHA BCEMHPHOI'O TATOTCHUS; HAYYUTHCS OOBICHATH
3HaueHHe TOHATHI "onTHMalbHas TpaekTopus monéra", "Bpems moiéra K
miadere"

Ctpoenue CosiHeYHOMH CHCTEMBI 74
1/10 | CoBpemenHbIe O06 oTiHUUsSX TUTAHET Memanpeomemuule. CaMOKOHTPOJTh
MPEACTABICHUSI O | 3MHOH Tpymmbl | JAUYHOCHMHBbLE.
CTPOCHHH W | MJaHET-THTaHTOB, O npeomemmple: yMeTb ONUCHIBaTH coctaB CONHEYHOW CHCTEMBI, yMETh
COCTaBE ITaHCTaX-KapJnKax; OOBACHITHL OTJIMYHUS IUIAHET 3€MHOI rpynnsl U INIAHET-TUTAHTOB; 3HATb, YTO
ConHedHoit MaJIBIX TeJax; O Mosce takoe nosic Koitriepa n o6maxo Oopra 1 KakoB HX COCTaB
CHCTEMBI Koiinepa wu o6ake
koMmet OopTta
Pecypcut ypoka:
yaeOHuK, § 12
2/11 | TInanera 3emis dopma 3emun, Mmemanpeomemusie: HOpMUPOBATh ydeOHOE COTPYAHHUYECTBO C yUHUTElIeM M | YCTHBIH  OTBET,
BHYTpEHHEE CTpOEHUE, cBepcTHUKaMK; (HOPMHUPOBATH IIEJeNoNlaTaHie KaK IOCTAaHOBKY YYeOHOH | CAaMOKOHTPOIb
atMocdepa W BIHSHUE 3alayl Ha OCHOBE COOTHECEHHS TOro, 4YTO YK€ H3BECTHO H YCBOEHO
MMapHUKOBOTO 3¢ eKTa yYaluMcs, W TOT0, YTO el HEeW3BECTHO;, BBIAEIATh W (QOPMYIHPOBATH
Ha  KIUMaT  3emid [MO3HABATENbHYIO I[€Nb, WCKAaTh W BBICIATH HEOOXOIMMYIO WH(OpMaIHIo;
Pecypcut ypoka: MIPUMEHATH 3HAHUS U3 IPYTHX MPEAMETHBIX 00IacTei
y4eOHuK, § 13 AuyHocmuble: POPMHUPOBAHKE CAMOCTOSTENFHOCTH B MPHOOPETEHUH HOBBIX
3HAHWW W TIPAKTUYECKUX YMEHHH, HCIIONB30BaHUE MPUOOPETEHHBIX 3HAHUHN B
TIOBCEMHEBHOW  JKM3HM;  (OPMHPOBAHWE  HABHIKOB  OOOOMIEHUS U
CHUCTEMaTH3allii TEOPETHIECKOT0 MaTeprana
npeomemmple: YMETh OIMCHIBATh BHYTPEHHEE CTpPOSHHE 3eMJIM U COCTaB e€
atMocdeppl; HayIUThCS OOBSICHATH CBS3b CMEHBI CE30HOB roJia U HAKIIOHA
36MHOW OCH, BIHSHHE TAapHUKOBOro »¢dekra Ha KIUMarT 3eMiH, PpOJb
Marautocheps! 3emin B 3a1uTe OHochephl OT KOCMHYECKOTO U3ITydeHHS
3/12 | Jlyna u e€¢ | ®opmupoBanue Memanpeomemnsle: HopMUPOBaTh ydeOHOE COTPYIAHHYECTBO C yUUTENEM W | TECTUPOBaHUE
BITUSTHUE Ha | moBepxHOCTH  JIyHBI; CBepCTHUKaMU;, (HOPMHUPOBATH IIEJelolaraHie KakK ITOCTAHOBKY Y4eOHOM




3emitro

npupoja MNpUIUBOB H
OTJIMBOB Ha 3eMJI€ B HX
BIIMAHUC Ha

JBHIKCHHC Semin  u

3ala4yid Ha OCHOBE COOTHECCHHUSA TOro, 4YTO YKE€ HU3BECTHO MU YCBOCHO
ydJamuymces, U TOro, 4To emé HCEHU3BCCTHO, BBIACIIATE H (I)OpMy.TII/IpOBaTI)
MMO3HABATCIIBHYIO M€JIb, UMCKATb W BBIACIATH H606XOI[I/IMYIO HH(pOpMaIII/IIO,
CJICA0BATH AJITOPUTMY ACATCILHOCTU

Jlynsr; MPOLIECCHS auynocmusle: HOPMUPOBAHUE CAMOCTOATEILHOCTH B MPHOOPETEHUH HOBBIX
3eMHOM ocHu u 3HAHWH W TPAKTUYECKHX YMEHHMI; (OpMUpOBaHWE HABBIKOB OOOOICHHS U
JBIKEHHE TOYKH CHCTEMAaTU3al[IH TEOPETUIECKOro MaTepraa
BECEHHETO npeomemmple. HAYUUTHCSI OOBSCHATH NPUPOAY TNPHIMBOB M OTJIMBOB Ha
PaBHOAECHCTBUSA 3emite; ymMeTh OOBSICHATH 3HAYCHWE TOHATHS "MIpereccust 3eMHOW ocu" W
Pecypcoi ypoxa: OOBSICHSTB 3TO SIBIICHUE
yueOHuK, § 14
4/13 | Inaners! 3eMHOM | Du3nYecKue CBOMCTBA Memanpeomemnbie: HOPMHPOBATH YIeOHOE COTPYTHHUYECTBO C YUUTEIEM M | CAMOOIICHKA
TPYIIIBI Mepkypusi, Mapca u CBEpCTHHKaMH; (OpMHUPOBATH IENENoNaraHue KakK I[OCTAHOBKY Y4eOHOU
Benepsr; uccnenoBanus 3aJladd Ha OCHOBE COOTHECEHHsI TOro, 4YTO YK€ H3BECTHO M YCBOEHO
TUTaHET 3eMHOM TPYIIIEI yyaluMcs, M TOTO, YTO €lI€ HEWU3BECTHO, BBIIACHATH M (OPMYIUPOBATH
KOCMHUYECKUMU MO3HABATEIbHYIO 1€]Ib, MCKATh M BBIJIEIATH HEOOXOAMMYIO HWH(OpMAIHIO,
anmapatamu CJIEIOBATh AITOPUTMY JEATEIBHOCTH
Pecypcui ypoka: auynocmuwvle: HOPMUPOBAHUE CAMOCTOATEILHOCTH B MPHOOPETEHUH HOBBIX
y4ebHuK, § 15 3HaHUM W TNPAKTUYECKMX yMEHH, (OpPMUPOBAHHWE HABBIKOB OOOOIICHHS U
CHCTEMAaTU3alM TEOPETUIECKOro MaTepuaa
npeomemuple: YMETh OMHICHIBATH OCOOCHHOCTH (DM3UYCCKOM MTPUPOIBI TIIAHET
3eMHOM I'pYIIbl; yMETh (hOpMYIMPOBATH CXOACTBA U PA3INYMS IUIAHET 3€MHOM
TPYHIIIBI U HAYIUTHCS UX O0OBSICHSITH
5/14 | TlxaneTsI- ®duznuecKue CBOWCTBA Mmemanpeomemusle: HOpMUPOBATh yu4eOHOE COTPYAHHMUYECTBO ¢ yuuteseM u | CaMocrosTenbHas
TUTAHTHI. IOnmrepa, CarypHa, cBepcTHUKaMU; (HOPMUPOBATH IIEJNENoNlaTaHie KaK IMOCTAaHOBKY ydeOHO#l | pabora
[Inaners - | Ypana u HenrtyHa; 337a4d Ha OCHOBE COOTHECEHMSI TOrO, 4YTO YK€ HM3BECTHO M YCBOEHO
KapJInKu BYJIKAHUYECKAsI y4yaluMmcs, M TOro, 4yTO em€ HEW3BECTHO; BBIACIATH U (HOPMYJIHUPOBAThH
JeATEIbHOCTh Ha [I03HABATENbHYIO LI€Nb, MCKAaTh M BBIACISATH HEOOXOAUMYIO HH(OpMAIHIO,
CIIyTHHKE Onutepa CJIEZIOBATh AITOPUTMY AESITEIbHOCTU
Ho; mpupoma xomery auynocmusie: HOPMUPOBAHUE CAMOCTOATEIBHOCTH B MPUOOPETEHHH HOBBIX
BOKpYT IUTaHeT- 3HaHUI M NPAaKTUYECKUX YMEHHH; (OpMUpOBaHHE HAaBBIKOB 00OOLIEHUS U
THTaHTOB; CHCTEMAaTU3aLIH TEOPETUIECKOro MaTepraa
IUIaHETHI-KAPJIUKH npeomemuple: yMETb ONUCHIBATh (PU3MYECKUE CBOWCTBA IJIAHET-THTAHTOB;
Pecypcot ypoxa: yMeTb OOBSICHUTH HPHUPOAY KOJEL BOKPYT IUIAHET-TUTAHTOB; 3HATh, YTO
yueOHuK, § 16 IPEACTABIISAIOT COOOM U i€ HAXOISTCS IIaHEThI-KAPIUKH
6/15 | Masbie tena | dusnyeckas npupoxa Mmemanpeomemmnsie: HOPMUPOBATH YUEOHOE COTPYIHHMUYECTBO C YYUTEIEM M | CAMOKOHTPOJb
ConnevHoit aCTEpPOHMIIOB U KOMET; CBEPCTHHKaMH; (OpMHUpPOBATh LENENoiIaraHue KakK IIOCTAaHOBKY Yy4eOHOMH
CHCTEMBbI nosac  Koiinepa  u 3aJa4d Ha OCHOBE COOTHECEHHMsI TOro, 4YTO YK€ HM3BECTHO M YCBOEHO

obnmako komer OopTa;

ydJamuymces, u TOro, 4Tro emé HEU3BCCTHO, BBIACIIATE H (bOpMy.TIHpOBaTB




MpUpOJla METEOpPOB M
METEOpUTOB  Pecypcul
ypoxa: yaeOHuk, § 17

MO3HABATEIbHYIO 1€Nlb, MCKAaTh W BBIACIATH HEOOXOAMMYIO HH(OpPMAIHIO,
CJIEZIOBATDH AITOPUTMY AEATEIbHOCTH

auynocmusle: HOPMUPOBAHUE CAMOCTOATEIFHOCTH B MPHOOPETEHHH HOBBIX
3HaHUN W TMPAKTUYECKHX YMEHHi; (OpPMUpPOBaHHWE HABBLIKOB OOOOIIEHHSA WU
CHCTEeMaTH3allui TEOPETUUECKOro MaTepruaa

npeomemmple. yMETh OMUCHIBATH (PU3MUECKHE CBOMCTBA aCTEPOUIOB U KOMET;

yMeTb (OpMYJHpOBaTh pa3HHUIy MEXAY METeOpaMH, METEOpPOUIaMH,
METEOPUTAMU U OOJTUAAMH
7/16 | CoBpemeHHbBIC O0 OTIMYMAX TUTaHET MemanpeOmemnble: CIyllaTh, BCTyNaTh B JIHAJIOT, YYacTBOBaTh B | CAMOKOHTPOJb
NPEJCTABICHUSI O | 3€MHOW Tpynmnbl U KOJJISKTUBHOM OOCYXXJICHHM TMPOOJIeMbl; ()OPMHUPOBAThH IIeJICNojaraHue Kak
MIPOUCXOKICHUN [UTAaHeT-TUTAHTOB;, O MIOCTAHOBKY y4eOHOM 3a]jaui Ha OCHOBE COOTHECEHHS TOT0, YTO YXKe U3BECTHO
ConHevHoit TUTaHEeTaX-KapluKax; U YCBOGHO yYallUMCS, W TOTrO, YTO emlé HEU3BECTHO, CaMOCTOSTENHHO
CHUCTEMBI MaJIbIX TE€IaX, O IMOsACE BBIACIIATE ITO3HABATCIIbHYIO II€JIb, YCTAHABJIMBATHb HNPUYUHHO-CJICIACTBCHHLIC
Kotinepa wu o0ake CBSI3H
komet Oopra JAUYHOCHMHDbIE: (hopmupoBaHUe IENOCTHOTO MUPOBO33pEHUS,
Pecypcut ypoka: COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU ¥ OOIIECTBEHHON
y4eOHuK, § 12 MPAKTUKH; (OPMHUPOBaHNE HABBIKOB CAMOAHAIIN3a U CAMOKOHTPOJIS
npeomemnple: HAYIUTHCS OOBICHATH GopmupoBanue CoONHIIA M TUIAHET Ha
OCHOBE COBPEMEHHBIX TMPEACTABICHUA O TpoucxokaeHnn CoTHETHON
CUCTEMBI
Actpodusuka u 3Bé31HasE ACTPOHOMUSA 74
1/17 | Meromst [IpuHiun aelcTBUS U Memanpeomemusle: BBISBIATH TPOOIEMYy, C ITOCTATOYHOM TIOJHOTOM U | TECTHPOBAHHE
acTpoPpHU3UIECKUX | YCTPOHMCTBO TOYHOCTHIO BBIPAXKaTh CBOM MBICIH; BBLAEISTH W OCO3HABaTh TO, YTO YyXKe
WCCIIEIOBaHHUN TENIeCKOIIOB, YCBOEGHO B Kypce (M3MKM W YTO emé€ MOAJEKAT YCBOCHHIO, OIICHHBATH
pedpaxTopoB " KauecTBO W yPOBEHb YCBOGHHS MaTepHalia; aHAJM3UpPOBATh M CHHTE3UPOBATH
pedekTopoB; 3HAHWSA, yCTAaHABIUBATH IPUIMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHIECKYIO
PaIMOTENECKOIBI [eNb PacCyXACHUH, CTPYKTYPHUPOBATH 3HAHHS
panuorHTEPHEPOMETPHI AuunHocmusle: (HOPMHUPOBAHWE YMEHHWS BECTH MAHAIOT C yYUTENEeM |
Pecypcot ypoxa: OHOKIIACCHUKAMH Ha OCHOBE pPABHOMPABHBIX OTHOIIEHWH W B3aHMMHOIO
yuebHuk, § 19 YBa)KEHUS; OCO3HAHWE I[EHHOCTH HAYYHBIX 3HAHWH IJIsI OOBSICHEHUS SBICHHIA
OKPY’KafoIIero Mupa
npeomemHple: HAYIUTHCS OOBACHATH YCTPOWCTBO pedpakTopa U peduiekTopa;
yMeTh (OpMYTHPOBATH TMPUHIMIT JCHCTBUS PAIUOTENECKONa; HAYIHTHCS
OOBSICHITH 3HAUCHHE TIOHATHUS "'pa3peniaromas cnocoOHOCTh"
2/18 | Comnnre Onpenenenne Memanpeomemmuple: ¢ JOCTATOYHON TOTHOTOW W TOYHOCTBHIO BBIPAXKaTh CBOM | CAMOKOHTPOIh
OCHOBHBIX MBICTTH, JTOOBIBaTh HEAOCTAIOINYI0 HH(POPMAIMIO C IOMOIIBIO BOIPOCOB;
XapaKTEePUCTUK 0CO3HABaTh CaMoOro ce0sl KaK JBIIKYIIYIO CHIIy CBOETO HAay4eHHUs, CBOIO
ComnHia; CTpOeHHE CIOCOOHOCTh K TIPEOIOJICHUIO TPENSTCTBHA W CaMOKOPPEKIIHH, COCTaBIISITH
COJTHEUHOH TUTAH pENIeHUs 3aJadd, CaMOCTOSITEIhbHO WCIPABJISATh OIMMOKH, CO3/1aBaTh,




atMoc(epbl;  3aKOHBI
H3IYYICHUS
abCONIOTHO TBEPAOTO
Tela W TeMIepaTrypa
(dotochepbl U TATEH;
MPOSIBIICHHE
COJIHEUHOM
aKTUBHOCTH M €€
BJIWSHUE HA

kmuMaT W Ouochepy
3emiu

OPUMEHATh W MPeoOpa30OBBIBATH 3HAKM M CHUMBOJBI, MOACTH U CXEMBI IS
pelenns yaeOHbIX U MO3HaBaTENbHBIX 337a4, BBIACTATh U Kiaccu(QUIPOBATH
CYIIECTBEHHBIC XapaKTEPUCTUKH 00BHEKTa

JAUYHOCHIHbIE: ¢dhopmupoBaHue LIEJIOCTHOT'O MHUPOBO33pEHMUS,
COOTBETCTBYIOILIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
MIPAKTUKH; UCITOJIb30BAaHUE IPUOOPETEHHBIX 3HAHUMN Il OOBSICHEHUS SBJICHUM,
HaOJI01aeMbIX B IIOBCEJHEBHOW KHU3HU

npeomemmple: yMETh ONMCHIBATh CTPOSHHE U COCTaB COHEYHOH aTMOoc(ephl;
HAYYHUTHCSI OOBSICHATH 3HAUYEHHE MOHATHS ''CONHEYHas aKTUBHOCTH' U eé
BIIMSTHHE Ha MPOIIECCHl Ha 3emiie

Pecypcu ypoxa:
yueOHuK, § 20
3/19 | Buyrpennee Pacuér TtemmepaTyphl MemanpeomemHble. WCIONb30BaTh alIeKBATHBIC SI3LIKOBBIE CPENICTBA IS | CAMOKOHTPOJb
CTpoeHHEe A | BHYTpH Connna; oroOpaxkeHus: WH(pOpPMAMK B (OpPME PEUYEBHIX BBICKA3bIBAHUI C IIENBIO
WCTOYHHUK TEePMOSIICPHBIIA MJAaHUPOBAHUSI, KOHTPOJS W CaMOOIIEHKH; OCO3HaBaTh CaMoOro ceds Kak
sueprun ConHITa HCTOYHHUK SHEPTUHU JMBIDKYIIIYIO CHUJy CBOETO HAydEHHUS, CBOIO CIIOCOOHOCTH K IIPEOOJICHHUIO
ComHnla W mepeHoc NPEMSITCTBUI M CAMOKOPPEKIHU; OOBICHATh (DU3UUECKHE MPOIECChI, CBS3U H
BHCPFI/H/I BHYTpI/I OTHOWICHN A, BBISIBIIACMBIC B Hpouecce I/I3y‘-IeHI/I${ H&HHOI:I TEMBbI
ConHiia; JIUYHOCHIHbLE: (dhopMupoBaHue LIEJIOCTHOT'O MHPOBO33pPCHUS,
HAOJIOICHHS COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
COJIHEUHBIX HEUTPHUHO NPpaKTHKH
Pecypcol ypoxa: npeomemnsle: YMETh ONMHCHIBAaTH BHYTpeHHee cTpoeHune CONHIA; 3HATH, Y9TO
yue6HuK, § 21 TEPMOSIICPHBIC PEAKIIUU  SBISIIOTCS HCTOYHHKOM COJHEYHOW DHEPIHH;
HayYUTHCS OOBACHATH 3HAUEHUE HCCIISIOBAHII COTHEYHBIX HEUTPHHO
4/20 | OcHoBHBIE Omnpeneneane Memanpeomemusle: ¢ JOCTATOUHOHN ITOJIHOTOW M TOYHOCTBIO BBIpakaTth cBon | CaMoOOIleHKa,
XapaKTEePUCTHKU OCHOBHBIX MBICIT B COOTBETCTBUH C 33Ja4aMH W YCIOBHSIMH KOMMYHHUKAIIUH, CIIYIIATh U | YCTHBIA OTBET
3BE3] XapaKTePUCTHK 3BE3; BCTYIIaTh B JHMAJIOT, Y9aCTBOBATh B KOJUIEKTHBHOM OOCYXIEHUHU MPOOIEMEI;
CIIEKTpaJIbHAS OCO3HABaTh €aMoOro ce0si Kak IBIKYIIYI0 CHIIy CBOETO HAay4eHHUs, CBOIO
KIaccupuKaus 3BE3I; CIOCOOHOCTh K TIPEOMONIEHUIO TPENSTCTBHA W CAaMOKOPPEKIIUH; CHCTEMHO
qarpaMma  «CIIeKTp— MBICITUTh, CO3J]aBaTh, IPUMEHATh M MPeoOpPa3OBHIBATH 3HAKH M CUMBOIBI IS
CBETHMOCTb» Hu perreHus y4eOHBIX 1 TO3HABaTEIbHBIX 33124

pacnpeneneHue  3BE3N
Ha Hel; CBsA3b MAcCHI CO
CBETUMOCTBIO 3BE3
TJIaBHOM
IOCIIEIOBATEIIbHOCTH,
3BE3 I, KpacHbIE
TUTaHTHI,

JIUYHOCHIHbLE: thopmupoBanue LIEJIOCTHOI'O MHPOBO33pEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON
TIPAKTHKH

npeomemuple: HAyIUTHCS OOBACHATH CBSA3h MEKIY 3BE3THONW BEIWYMHON H
CBETHMOCTBIO 3BE3/[bl; YMETh OIMUCHIBATH CHEKTPAIbHBIE KIACCHI 3BE3M; YMETh
MOJIb30BAThCSl  AMArpaMMoil  "CIIEKTp-CBETUMOCTh'"; yMETh  OIKCHIBATH
CTpOEHUE 3BE3]T TJIABHOMW ITOCIIEOBATENIFHOCTH, TUTAHTOB M CBEPXTHTaHTOB




CBEPXTUTAHTHI U OembIe
KapJIHKH

Pecypcu ypoxa:
yuebnuk, § 22-23ctp.
91-94

5/21 | beaste kapnuku, | OCOOEHHOCTH CTPOEHUS MemanpeomemHuple: ¢ I0CTATOUYHOMN TOJTHOTOW M TOYHOCTBIO BBIpaKaTh cBou | CaMocTosiTenbHAs
HENTpOHHBIE OelbIX  KApIUKOB | MBICIH B COOTBETCTBMM C 3aJjayaMH M yCIOBUSIMH KOMMYHUKAaluw;, | paboTa
3BE&3mbl, uépHble | mpeaen Yanapacekapa TUTAHUPOBATh U MPOrHO3MPOBATh Pe3yJbTaT; aHAJIU3UPOBATh U CUHTE3UPOBATh
IbIpbl.  JIBOlHBIE, | Ha MX Maccy; MyJIbcapsl 3HaHU$, YCTaHABJINBATh MPUUNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKYIO
KpaTHBIE U | U HEUTPOHHBIE 3BE3NBI; L[ENb PACCYXKACHHUM, CTPYKTYPUPOBATh 3HAHUS
TIEpEMEHHBIE TOHATUE YEPHOU JIBIPHI; auunocmuvle: (GHOPMUPOBAHUE YCTOMUMBOM MOTHBALlMA K MPUOOPETEHUIO
3BE3JIBI HAOJIIOIEHUS IBOMHBIX HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUI

3BE3N W OIpeeNneHne npeomemmple: HAydUTbCS  ONUCBHIBATH  CTPOEHHE  OEJIBIX  KapJIMKOB,
X Macc; HEWTPOHHBIX 3BE3J, MYNbCAPOB M YEPHBIX JBIP; yYMETh (PopMyIHpoBaTh
IIyJIbCUPYIOIINE orpeneneHre MOHATHUN "nBoWHBIE 3BE3ABI", "KpaTHBIE 3BE3MBI", "3aTMEHHO-
IIepeMEeHHbIE  3BE3MBI; nepeMeHHbIe 3BE3/TbI", "yNbCHPYIOINe TIEpeMEeHHbIE 3BE3AbI"

e en bt u CBA3b

reproaa

IyJIbCALUI co

CBETHMOCTBIO Y HUX

Pecypco ypoka:

yuebuuk, § 24-25

cTp.95 - 99

6/22 | HoBble u | Habmronaemblie Memanpeomemnble: OCO3HAHHO IUIAHMPOBAaTh M PEryJUpOBaTh CBOIO | CAMOKOHTPOJb
CBEPXHOBBIE MNPOSIBIICHHS ~ B3PBIBOB JEATEIbHOCTD, BBIABISTH IIPOOJIEMBI, BIaJeTh YCTHOW M ITMCHbMEHHOH PEYblo;
3BE3MBI HOBBIX ¥ CBEPXHOBBIX (¢opMupoBaTh IieNeroNaraHie Kak ITOCTAHOBKY y4eOHOH 3ajaud Ha OCHOBE

3BE3; CBOICTBA COOTHECEHUS TOT0, YTO y’K€ U3BECTHO U YCBOCHO YYaIlIUMCs, ¥ TOTO, YTO €&
OCTaTKOB B3pPBIBOB HEU3BECTHO; CaMOCTOATENBHO  BBIACHATH  IO3HABATEIBHYIO  LIENb,
CBEPXHOBBIX 3BE3] yCTaHaBJINBaTh IPUYNHHO-CICACTBEHHBIE CBSA3H, OOBSCHATH pa3IMYHbIC
Pecypcur ypoka: SIBICHNS Ha OCHOBE (hM3NUECKON TEOPHH
yaeOHuk, § 26 crtp.100 auunocmusle: (HOPMUPOBAHHE MOTHBAIMM B HW3YyYEHUU HAYK O TPHUPOJE,
- 102 yOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHMS IIPUPOIBI
npeomemnple: HAYIUTHCS (QOPMYIHPOBATH OIpEeieHne MOHATHUH "HOoBas
3Be3ma", ""cBepXHOBas 3Be3/1a"; yMETh OOBSCHAThH MIPUYMHBI BCIBIIIEK HOBBIX H
CBEPXHOBBIX 3BE37; yMETh (OPMYJIUPOBATH PA3IUUUsl CBEPXHOBBIX IIEPBOTO U
BTOpOT0 THUNA
7/23 | DBomrouus 3BE3T Kuzup 3BE3] Memanpeomemmusle: BBISIBISATH TPOOJIEMYy, C JOCTATOYHOHM TIOMHOTOW W | YCTHBIH  OTBET,

pa3IMYHOM Macchl U e€
OTpa)KeHUE Ha

TOYHOCTBIO BbIpaXaTb CBOU MBICIIH; BBIACIATH MU OCO3HABATH TO, YTO YiKC
YCBOCHO B KYpCC (I)I/ISI/IKI/I U 4YTO €II¢ IOAJIECKHUT YCBOCHHIO, OLICHHUBATH

CaMOOIICHKa




JuarpaMme
CBETUMOCTbY;
rpaBUTAIIMOHHBIN

KOJUIaliC U B3PHIB
Oeroro  kapimka B
JIBOMHOM CHCTEME U3-
32 [EepeTeKaHus Ha

«CIICKTP—

Ka4eCcTBO U YpOBEHb YCBOGHHS MaTepHalia; aHaJM3HUpPOBAaTh U CHHTE3UPOBATH
3HaHUS, yCTAaHABIMBATH IPUYNHHO-CIIECTBEHHBIE CBS3H, CTPOUTD JIOTHIECKYIO
LETb PACCYKICHUU, CTPYKTYPHUPOBATh 3HAHUS

auynocmusle: (GOPMHUPOBAHUE YMEHHSI BECTH JHAIOT C YYUTENeM U
OJJHOKJIACCHUKAMH Ha OCHOBE paBHONPABHBIX OTHOIIGHHH M B3aMMHOIO
YBa)KEHHUS; OCO3HAHME IIEHHOCTH HAayYHBIX 3HAHWU A OOBSICHEHUS SIBICHHUN
OKPY’KaroIlero Mupa

HETO BEIleCTBA npeomemnsle: yMeTh (OPMYIUPOBATH ONPEICICHNUE MOHATUS "TIPOTO3BEe3/1a";
3BE3/IIKOMITAHBOHA; HAy4YUThCSI OMHUCHIBATH ASBOJIOLMIO 3BE3M; 3HATh, KaK ONPEACISAIOT BO3pacT
rpaBUTALIMOHHBIN 3BE3JHOIO CKOILICHUSA
KOJIJTaTc sipa
MacCMBHOW 3Be€3llbl B
KOHIIE €€  JKU3HH.
Orenka BO3pacra
3BE3THBIX CKOILIEHUN
Pecypcor ypoka:
y4eOHHUK, § 27
MueuHslii nyTh 349
1/24 |Taz wu mete B | Habmromaembie Memanpeomemusle: CIylIaTh, BCTyHaTh B JHAJIOT, YYacCTBOBaTh B | CAMOKOHTPOJb
lamaktuke XapaKTePUCTUKH KOJUIGKTUBHOM OOCYXKJCHUU TpoOJieMbl; (GOPMHUPOBATH IIENENojaraHue Kak
OTpakaTelbHbIX u MTOCTAHOBKY y4€OHOM 3a/laui Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ M3BECTHO
G Gy3HBIX M YCBOGHO YYaIIMMCS, W TOTO, YTO emI€ HEW3BECTHO; CaMOCTOSTEIHHO
TyMaHHOCTEH; BBIICNATh TO3HABATENBHYIO I€N1b, YCTaHABIIMBATH MPUYUHHO-CIIEACTBEHHBIE
pacnpeneneHue 170'¢ CBSI3H
BOIH3M MJIOCKOCTH Auunocmusle: HOPMUPOBAHNE YCTONYNBOTO HHTEPECA K U3YIEHUIO HOBOTO
lamakrukm; npeomemmple: HAyIUTHCS OOBSCHATH MPHUYMUHBI CBeUeHHS U GY3HBIX
CHUpaibHas CTPYKTypa TyMaHHOCTEH; 3HaTh, KaK 00pa3yroTCs OTpakaTeabHbIe TYMAaHHOCTH
Tlanaktuku
Pecypcut YpoKa:
yaeOHuK, § 28
2/25 | PaccesiHHbIC n | HaGmomaemblie Memanpeomemmuple: WCIOIB30BaTh aJCKBATHBIE S3BIKOBBIC CpPENCTBA IS | TECTUPOBAaHUE
[IapoBBIC CBOWCTBA oroOpakeHus: WHPOpManud B (OpPME pPEUEBHIX BBHICKA3bIBAaHWNA C IIEIHIO
3BE3/THBIE CKOTLITEHU I " ux IJIAHAPOBAHUS, KOHTPOJIS ¥ CaMOOIIEHKH; OCO3HaBaTh CaMOro ceds Kak
CKOTLITICHUS pacnpeneneHue B JIBUKYIIYIO CHJIy CBOETO0 HAaydeHHs, CBOIO CIIOCOOHOCTh K MPEOIONICHUIO
lamakruke TIPETSATCTBUI U CAMOKOPPEKIINU; OOBSCHATH MPOIECCHI, CBA3M U OTHOIICHUS,
Pecypcut VpoKa: BEISIBJISIEMBIE B TPOIIECCE U3YUEHUS JTAHHOW TEMBbI
y4eOHHK, § 29 auuynocmusle: (HOPMUPOBAHHE MOTHUBAIMM B HW3yYEHUU HAYK O TPHUPOJE,

Y6€)K,I[éHHOCTI/I B BO3MOKHOCTH MO3HAHUA IPUPOJbI
npedmemubte: YMCTH OIMUCBIBATH CTPOCHUC PACCCAHHBIX U IAPOBBIX 3BE3HBIX




CKOILICHUI

3/26 | CepxmaccuBHas
yépHas Jblpa B
LIEHTpe

Mieunoro Ilytu

HaGmronenue 3a
JBMOKEHHEM 3BE3]1 B
uentpe [lanaktvku B

nH(paKpacHbIH
TEJIECKOIL; OIICHKA
Maccel U pa3MepoB

4EPHOU ABIPHI

o JIBUKCHUIO
OTJICIBHBIX 3BE3]]
Pecypcol ypoKa:
yuebHuK, § 30

Memanpedmemubte: BBIABJIATH np06neMy, WHUIIMAaTUBHO COTPpYAHUYATL B
IIOUCKE 1 c60pe I/IHq)OpMaHI/H/I JJISA eé pa3peuiCeHuA; BbIACIATL U OCO3HABAThH TO,
YTO YK€ YCBOCHO U 4YTO eré MOMJIC)KUT YCBOCHHUIO, OLICHMBATH KAa4YCCTBO U
YPOBC€Hb YCBOCHHA MaTe€pualia, aHAJIM3UPOBATH W CHUHTC3UPOBATH 3HAHUA,
yCTaHaBJIUBATh NPUYUHHO-CJICACTBCHHLIC CBA3HU, CTPOUTH JIOTUYCCKYIO IICIb
paccyxc,ueHHﬁ, BbIJIBUT'aTh U 000CHOBEIBATEH THIIOTE3EI

JAUYHOCHMHDbIE: (hopmupoBaHue LETOCTHOT'O MHUPOBO33pEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHON
MIPAKTUKH

npeomemmple: 3HaTh, KaK OOHApYXWIHM CBEPXMACCHBHYIO YEPHYIO JABIPY B
uentpe ['anaktuku

CaMOKOHTPOJIb

TanakTuku

1/27 | Knaccudukarus

Tumnel ranakTUK W HUX

Memanpedmemnble: HCIIOJIB30BaTh AaACKBATHBIC SA3BIKOBBIC CpEACTBA JIA

VCTHBIM ~ OTBET,

raJlaKTHK CBOMCTBA; KpacHoe oroOpaxkeHus: nHpopMmanuu B (OpPME PEYEBHIX BBICKA3bIBAHWUI C IENBI0 | CAMOOIICHKA
cMelIeHue u IUITAHWPOBAHUS, KOHTPOJIS M CaMOOIIGHKH; OCO3HaBaTh CaMoro ceds Kak
onperneneHue JBIXKYILYI0 CHIy CBOErO HAy4eHHs, CBOIO CIHOCOOHOCTh K HPEOTOJICHHUIO
paccrosiHui 710 NPEMSITCTBUI M CAMOKOPPEKIMU; OOBSICHATH MPOIIECCH, CBSI3U M OTHOIICHHS,
raJlaKTHK; 3aKOH BBISIBIIIEMbIE B IIPOIIECCE U3YUCHUS TaHHON TEMbI
Xabbma; BpallleHne JAuyHocmuble: HOPMUPOBAHME MOTHBAIMM B H3YyYCHHUH HAyK O IPUPOIE,
TaJlaKTUK " yOeXIEHHOCTH B BOSMOKHOCTH TIO3HAHUS ITPUPOJIBI
cojepKaHue  TEMHOM npeomemmple: HAYYUTHCS ONKCHIBATh JIUIMNTHYECKHE, CIHPAJbHBIC U
MaTepuy B HAX HENpaBWIbHBIC TaJaKTUKH, YMEThb (OpPMYIHpOBaTh 3aKOH Xa00ia; 3HATH
Pecypco ypoka: CIIOCOOBI OTPEIETICHUS] MACChI TATAKTHK
yaeOHuK, § 31
2/28 | AktuBHBIC [Mpupona axTHBHOCTH Memanpeomemmple: CIyllaTh, BCTymaTb B JHAIOl, Yy4YacTBOBaTh B | YCTHBIH  OTBET,
TaJlaKTUKH U | TaJaKTHK; npuposa KOJUIEKTHBHOM OOCYXIEHUHN TpoOiieMbl; (opMHUpOBATH IENeroiaraHie Kak | CaMOOIIEHKa
KBa3apsl KBa3apoB MIOCTaHOBKY y4eOHOM 3a/1aui Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ H3BECTHO
Pecypcw ypoka: W YCBOGHO YyYaIIUMCS, W TOrO, YTO €€ HEH3BECTHO, CAMOCTOSATEIHHO
y4eOHuK, § 32 BBIICIISITh TO3HABATENbHYIO LIEb, YCTAaHABJIMBATh NMPUYMHHO-CIECACTBEHHbIC

CBSI3H
JuyHocmHble: GOPMUPOBAHUE CAMOCTOSTEINEHOCTH B NMPHOOPETEHHH HOBBIX
3HAHUWA W TIPAKTHYECKUX YMEHWi; (hOPMHUpPOBAHHE HABBHIKOB OOOOIIEHUS W
CHCTEMaTH3aIMU TEOPETUIECKOr0 MaTepraa

npeomemmple: YMETh OOBSCHATH NPUPOJY aKTHBHOCTH TaJIAKTHK; HAYYHUTHCS
(dopMynupoBaTh 3HaYeHHE NOHATUS "KBazap" M YMETh OIHUCHIBATH €ro
(U3HYECKYIO IPHPOY

3/29 | CkoruteHus

[Ipupona ckorienuili u

Mmemanpeomemnvie: HOPMUPOBATH yIEOHOE COTPYIHHYECTBO C YUUTEIEM U

VCTHEIE ~ OTBET,




rajJaKkTHK ponbp TEMHOH Matepuu CBEpCTHHKaMHU; (OpPMHUpPOBATh IeNeNojaraHue KakK IIOCTAaHOBKY Yy4eOHOH | caMOOIleHKa
B HUX; 3a7layl Ha OCHOBE COOTHECEHMs TOro, 4YTO YK€ H3BECTHO M YCBOEHO
MEXKTaJaKTHUECKUI ra3 yyaluMcs, W TOT0, YTO €mI€ HEWU3BECTHO; BBIACIATH M (OPMYIUPOBATH
u PEHTTEHOBCKOE MIO3HABATEIbHYIO 1EJIb, MCKAaTh M BBIACIATH HEOOXOAMMYIO HH(OPMAIHIO,
W3Ny4yeHHe OT Hero; CJIEJIOBATDH AITOPUTMY AEATEIbHOCTH
suercras  CTPYKTypa JUYHOCMHDbIE: (dhopmupoBaHue LIEIIOCTHOT'O MHUPOBO33pEHMUS,
pacnpeneneHus COOTBETCTBYIOILIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU ¥ OOIIECTBEHHON
lanaktuk n MIPAKTUKA
CKOILJIEH U BO npeomemmuple: yMEThb OOBACHATH MPHPOAY CKOIJICHUH TalakTHK, WX
BcenenHoii PEHTT€HOBCKOI'0 U3TY4YEeHUS
Pecypcoi ypoka:
yueOHuK, § 33
Ctpoenue u 3BoI0Ms Beesennoi 29
1/30 | Koneunoctp 1 | CBsi3b 3aKOHa Memanpeomemmuple: ¢ JOCTATOUYHON MOJTHOTONW M TOYHOCTBHIO BHIPAKAaTh CBOM | TECTUPOBAHUE
0EeCKOHEYHOCTh BCEMHUPHOTO TATOTEHUS MBICJIA B COOTBETCTBUU C 3aJ]a4aMH M YCIIOBHSMH KOMMYHHKAIIUH, CITyIIATh U
Bcenennoi C IIPEACTaBIICHUSMH O BCTYyIaTh B JAMAJIOT, Y9aCTBOBATh B KOJUIEKTUBHOM OOCY)KIEHUH TPOOJIEMBI;
KOHEYHOCTHU 17§ BBITTONTHSATH JIEUCTBHSI 110 00pas3ily, OICHUBATh U KOPPEKTHUPOBAThH JCHCTBUS B
OECKOHEYHOCTH COOTBETCTBHM C JTAJIOHOM; CHCTEMHO MBICIUTh, CO3AaBaTh, MPUMEHATH H
Bcenennolii; npeoOpa3oBhIBaTh 3HAKM W CHMBOJNBI JUIA  peIIeHHs Y4eOHBIX U
(horomerpuueckuit MO3HABATEIbHBIX 337424
apaioKc; JIUYHOCHHbIE: (dhopmupoBaHUe LIEIIOCTHOTO MHPOBO33pPEHUS,
HEO0O0XOANMOCTH COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
o0rei TCOPHUH MPaKTUKH; (GOPMUPOBAHHNE YOSIKIEHHOCTH B MIPUMEHUMOCTH 3aKOHOB (DH3UKH
OTHOCHUTEITHHOCTH IS K peaJbHBIM SIBJICHUSM
MOCTPOGHHS  MOJIENH npeomemmnule: HAYYUTHCS (hopmynupoBaTh 3HAYCHHE TTOHSATHSA
Bcenennoit "thoromeTpuyecknii mapaaokc"; yMeTb OOBSCHATH CBSI3b 3aKOHA BCEMHUPHOTO
Pecypcui ypoka: TATOTEHHSI C MPEACTaBICHUAMH O KOHEYHOCTH M OECKOHEYHOCTH BceneHHOI;
yuebnuk, § 34, 35 3HaTh HEOOXOAWMOCTH OOIe TEOpWH OTHOCHTEIBHOCTH [UISI TTOCTPOEHUS
Mozenu BeenenHoit
2/31 | Monenb CBs3b cpenHen Memanpeomemmusle: BBIABIATH IPOOIIEMy, WHHUIMATHBHO COTPYAHWYATh B | YCTHBIH  OTBET,
«ropsaei IJIOTHOCTH MAaTEpHH C rorcke U coope nHpopMaIuu s € pa3penieHns’; BIACISATh K 0CO3HABATh TO, | CAMOOIIEHKA
Bcenennoii» 3aKOHOM PaCIIUPEeHUS YTO YK€ YCBOGHO W YTO emI€ MOUISKUT YCBOSHHIO, OIEHWBATh Ka4eCTBO U

u reoMerpuei
Bcenennoit; paauyc u
BO3pacT Beenennoit
Pecypcwi ypoxa:
y4eOHHK, § 36

YPOBEHb YCBOGHHUSI MarTepuaia; aHaJU3UpOBaTh M CHHTE3UPOBATh 3HAHUS,
yCTaHaBJIMBATh NPUYMHHO-CIICACTBEHHbBIE CBSI3H, CTPOMTH JOTMYECKYIO LIETb
paccyKAeHu, BEIIBUTaTh 1 0OOCHOBBIBATH THIIOTE3bI

JIUYHOCHIHDbLE: CI)OpMPIpOBaHI/Ie OCIOCTHOI'O MHPOBO33pPCHU,
COOTBCTCTBYHOIICTO COBPEMCHHOMY YPOBHIO PA3BUTHUS HAYKU U 06H_IGCTBGHHOI>'I
IIPAKTHUKA

npedmemnple: HAyunThCsl (OPMYNIHMPOBATh 3HAUYEHUE IMOHATHH ''ropsiyas




Bcenennas", "meraranakTuka'; yMETb OMUCBHIBATH KOCMOJOIMYECKHE MOJEIH
Bcenennoit

CoBpeMeHnHbIe TPOOJIEMBbI ACTPOHOMHMH 3y
1/32 | YckopenHoe Bxnaa Témuoit maTepuu MemanpeomMemHusle. BBIABIATh TPOOJIEMYy, WHHUIIMATABHO COTPYAHHMYATh B | YCTHBIH  OTBET,
pacumpeHnue B Maccy Bcenennoii; MOUCKe U cOope nHpopMaIuu s €€ pa3pelleHUs; BBIICISITh U 0CO3HABATh TO, | CAMOOIICHKA
Bcenennoit U | HaOmoAeHue YTO y’K€ YCBOCHO B Kypce (PM3UKHU U YTO €IIE MOAJISKUT YCBOCHHIO, OIICHUBATh
TEMHAs SHEPT U CBEPXHOBBIX 3BE3N B KauecTBO W YPOBEHH YCBOCHHS MaTepHaia; aHaJU3UpOBATh U CHHTEC3UPOBATH
ManéKuxX rajakTUKax M 3HAHUS, YCTAaHABIUBATH IPUUNHHO-CICACTBEHHBIEC CBSI3U, CTPOUTH JIOTUUECKYIO
OTKPBITHE YCKOPEHHOTO 1eMb PAaCCYXICHUH, BBIIBUTaTh U 00OCHOBBIBATH THITOTE3bI
pacuupeHust JAUYHOCMHDbLE: (hopMupoBanue LIEJTOCTHOI'O MHPOBO33PEHUS,
Bcenennoit; mpupoms COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
CHJTBI BCEMHUPHOTO MPaKTUKA
OTTaJTKUBaHUS npeomemHple: HAYUUTHCS OIMKCHIBATH SIBIEHUE YCKOPEHHOT'O PAaCHIUPEHUS
Pecypcet ypoka: Bcenennoii; 3HaTh, YTO y4€HbIE NOHUMAIOT IOJ] TEMHOW SHEPrueil; 3HATh
yaeOHuK, § 37 (hU3HYECKUI CMBICIT KOCMOJIOTHYECKON MTOCTOSIHHOW B ypaBHEHUH DHHILITEHHA
2/33 | O6HapyxeHme HeBunmnMele cryTHUKA Memanpeomemusle. BBISIBISITH MPOOJIeMy, WHUIIMATABHO COTPYAHHWYATH B | YCTHBIH  OTBET,
IJIaHET BO3JI€ |y  3BE3N; METO/IbI Morcke u coope uHbopmaIuu Ijs €€ pa3pelieHus; BBIICISITh K OCO3HABaTh TO, | CAMOOIICHKA
JIPYTHX 3BE3N oOHapyKeHUs YTO YK€ YCBOCHO B Kypce (PU3UKU U YTO €II€ MOAJISKUT YCBOCHHIO, OIICHUBATh
3K30IJIaHET; KadeCTBO W yPOBEHHb YCBOCHHS MaTepHasa; aHaJM3UpPOBATh U CHHTE3UPOBATH
3K30ILJIAHETHI c 3HaHUS, YCTAHABIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKYIO
YCIIOBUSIMU I[eNb PacCyKIEHUH, BBIBUTATh 1 OOOCHOBBIBATH TUTIOTE3BI
6HaFOHpI/IHTHBIMPI g JIUYHOCHIHDbIC. q)OpMI/IpOBaHI/Ie OEIOCTHOI'O MHPOBO33PECHU,
SKA3HU COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
Pecypcw ypoxa: IIPAKTHKHI
yueOHuK, § 38 npeomemmple: YMETh OIMUCHIBATH METO/IbI OOHAPYKEHHS K30MIIaHET
3/34 | Tlouck >xu3Hu u | PasBurtue Memanpeomemuple. BBIBIATH IMPOOJIEMY, WHHUIMATHBHO COTPYIHWYATh B | CAMOOIIEHKa
pasyma BO | IpeACTaBICHUI 0 rorcke u coope nHpopMaIuu s e€ pa3peieHns; BBIACIATh H OCO3HABATH TO,
Bcenennoi CYILLIECTBOBAHUH YKU3HU YTO y’K€ YCBOCHO B Kypce (M3UKH U UTO €MI€ MOMISKUT YCBOCHHIO, OIICHUBATh
BO Bcenennoii; Ka4yeCcTBO U YPOBEHb YCBOEHUS MaTepuaja; aHaJIU3UpOBAaTh U CHUHTE3UPOBATH
dbopmyna [peiika wu 3HAHUS, YCTAHABIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKYIO
YUCIO IUBWIM3ALUU B [IENb PacCyXACHUH, BBIIBUTATH 1 0OOCHOBBIBAThH TUTIOTE3HI
lanaxruke; MIOUCK JIUYHOCHIHDbIE: thopmupoBanue LIETOCTHOT O MHPOBO33PEHUS,
CUTHAJIOB oT COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN

BHE3EMHBIX
LMBIIN3ALMNA U [Togada
CUTHAJIOB UM
Pecypcwi
y4eOHuK, § 39

ypoxa:

NPaKTUKH; GOpMUPOBaHNE HABBIKOB CAMOAHAIN3a M CAMOKOHTPOJIS
npeomemmple: HAYyIUTHCS (QOPMYIHPOBATH MPOOIEMBI IMOMCKA BHE3EMHBIX
UBUJIM3AIIHI; YMETh 00BSICHATE hopmyny [lpetika
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