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IHosicHuTeIbHAA 3aNIUCKA

Jannast paboyasi mporpaMma cocTaBlieHa Ha OCHOBE IporpamMMmbl « ActporHomust 10-11» st oOeoOpazoBaTenbHBIX HIKOM
pekoMeHnoBanHONH MunuctepctBoM O0OpaszoBanus u Hayku P® (aBrop B.M.UapyruHn, [Ipocsernienue, 2017)

Pabouas nmporpamma opreHTHpOBaHa Ha uctoiab3oBanue 6azoporo YMK B.M.Uapyruna «Actponomus 10-11 kiaccei»,
2018r.

Ha ocHoBanuu tpe6oBanuit ['ocynapcreennoro oopaszoparenbHoro crangapra 2010 r. B cogepskanuu paboyeit mporpaMmbl
10 aCTPOHOMHH MPEATNOIAraeTCs PEaIn30BaTh aKTyaJbHbIE B HACTOSIIEE BPEMSI KOMIIETEHTHOCTHBIN, IMYHOCTHO-
OpPUEHTHUPOBAHHBIN, NEATEIBHOCTHBIN MOAXO0/bI, KOTOPBIE ONPEACISIOT 3a0auu 00yueHuA:

- [IproOperenue 3HaHUM U YMEHUI JJIs1 KICTIOJIb30BAHUS B TPAKTHUECKOMN JEATEIbHOCTH U MOBCETHEBHOMN KU3HMU;
- OBnasieHne crnoco0aMu Mo3HABaTENbHOU, HH()OPMATMOHHO-KOMMYHUKATUBHON U pe(DJIEKCUBHOM €SI TEIIbHOCTEN;
- OcBOEHME MO3HABATENbHON, MH()OPMAMOHHONW, KOMMYHUKATUBHOM, pe(hIEKCUBHOW KOMIIETEHIIHIA.

Komnemenmnocmmubtii 101X0]1 OIIPENIESAET CIEYIOUME OCOOEHHOCTH MPEABIBICHUS COIepKaHUsI 00pa30BaHHUS:

OHO IPEJICTABJICHO B BUJIE AEBATU TEMAaTUYECKUX OJIOKOB, 00ecreunBarouX (OpMUPOBAHNE KOMIIETEHINI. Takum
o0pa3oM, KaJleHAapHO-TEMaTHUECKOE TUIAHUPOBAHUE 00ECIIEUNBAET B3aUMOCBSI3aHHOE Pa3BUTUE U COBEPILICHCTBOBAHHE
KJIFOUEBBIX, OOIICTPEIMETHBIX U MTPEAMETHBIX KOMIIECTEHIUH.

JIuunocmnas opueHTalys 00pa30BaTEIBLHOTO MPOLIECCa BRISIBIAET IPUOPUTET BOCIUTATEIbHBIX U PA3BUBAIOIINX LIeJIEH
oOyueHusi. CmocOOHOCTh y4aIuXxcsi HOHUMAaTh IPUYUHBI U JIOTUKY Pa3BUTHUS (PU3UUYECKUX MPOIIECCOB OTKPHIBAET BO3MOXKHOCTD
JUIS1 OCMBICJIEHHOT'O BOCTIPUSITUSI BCETO pa3HOO0pa3ns MUPOBO33PEHYECKUX, COLIMOKYJIBTYPHBIX CUCTEM, CYLIECTBYIOIIUX B
coBpeMeHHOM Mupe. Cucrema yueOHbIX 3aHATHI MPU3BaHa CIOCOOCTBOBATH Pa3BUTHUIO JIMYHOCTHON CaMOUACHTU(DUKAIINH,
I'YMaHUTAPHOHN KYJIbTYPbl LIKOJIBHUKOB, UX MPUOOIIEHUIO K COBPEMEHHOM (PU3NYECKON HAYyKE U TEXHUKE, YCUIIEHUIO MOTUBALIMH
K COLIMAJIbHOMY MTO3HAHUIO U TBOPYECTBY, BOCIIMTAHUIO JIMYHOCTHO U OOILIECTBEHHO BOCTPEOOBAHHBIX KAYECTB, B TOM YHUCIIE
IPa’KJaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jleamenbrhocmublii IOJX0]T OTPAXKAET CTPATETUIO COBPEMEHHOM 00pa30BaTEIbHOM MOMUTUKU: HEOOXOAUMOCTb BOCIIUTAHUS
YeJI0BEKa M IpakIaHUHA, MHTETPUPOBAHHOTO B COBPEMEHHOE €My O0IIECTBO, HALIEJIEHHOTO Ha COBEPIIIEHCTBOBAHUE ITOTO
oOmectBa. CrictemMa ypoKOB COPUEHTUPOBAHA HE CTOJIBKO Ha Mepeavdy «rOTOBBIX 3HAHMI, CKOJIBKO HAa (OPMHUPOBAHKE
AKTUBHOW JTUYHOCTU, MOTUBUPOBAHHOW K CaM0O00pa30BaHuI0, 00JaAatoIeil JOCTaATOYHBIMU HaBbIKAMU M IICUXOJIOTHYECKUMU
YCTaHOBKAMH K CAaMOCTOSITEIILHOMY MOUCKY, OTOOPY, aHAJIU3Y U UCTIOJIH30BAaHUIO HHPOPMAIIUU. ITO TTIOMOXKET BBIITYCKHUKY
a/JIalITHPOBATHCA B MUpE, I71e 00beM HHPOPMAIIUU PACTET B TEOMETPUUECKON IPOrPECCUH, I/I€ COLalIbHAs U MPOQPeCcCHOHATbHAS
YCHEUIHOCTh HAMPSIMYIO 3aBUCST OT MO3UTUBHOI'O OTHOIIEHUS K HOBALIUSIM, CAMOCTOSITEIbHOCTH MBIIIUICHUS! U MHUIIMATUBHOCTH,



OT TOTOBHOCTH TIPOSIBJIATh TBOPUYECKUN MOAXO/ K JIeTTy, UCKaTh HECTAHAAPTHBIE CIIOCOOBI PEIMICHHS POOJIeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMO/ICHCTBUIO C JIFOJIbEMH.

B cooTBeTcTBHU € 3TUM peanusyeTcsi MoauQHUIpoBaHHas mporpamma «Actponomus 11 kmacc», B.M.Yapyruna, B oobeme
36 yacos.

OcHOBOI1 11eIenonaranus aBisieTcsi OOHOBJIECHUE TPeOOBAaHUM K YPOBHIO TIOJIFOTOBKH BBIITYCKHUKOB, OTPaXarolee
BOXHEHUIITYI0 0OCOOCHHOCTH MeJarOrmuecKOoi KOHIICTIIINY TOCYIapCTBEHHOTO CTaHAapTa— MEePEX0] OT CYMMBI «IIPEIMETHBIX
pe3yIbTaToOBY» (TO €CTh 00Pa30BaATEIHHBIX PE3YIBTATOB, TOCTUTAEMBIX B paAMKaX OTJCIIbHBIX yUSOHBIX MPEAMETOB) K
MEXIPEAMETHBIM H HHTETPATUBHBIM pe3ylibTaTaM. Takue pe3yabTaThl MPEICTaBISAIOT CO00M 0000IIEHHBIE CITOCOOBI
JESTEIEHOCTH, KOTOPBIE OTPAXKAIOT CIIeM(UKY HE OTACIBHBIX IPEIMETOB, a CTyINeHel oomero oopazoBanus. B
roCyJapCTBEHHOM CTaHJapTe OHU 3a(UKCUPOBAHBI KaK 00IIMe yueOHbIC YMEHHUS, HABBIKK M CTIOCOOBI YEIIOBEUECKOU
JESATETBPHOCTH, YTO TIPEATOJIaracT MOBLIIICHHOSC BHUMAHUE K Pa3BUTHIO MEXKIPEIMETHBIX CBsI3el Kypca.

JlumakTudeckass MOJEb 00yUEHHUS U MTeJarOrHIeCKre CPEICTBA OTPAKAIOT MOJICPHU3AINIO OCHOB YYEOHOTO TpoIiecca, ux
MIEPEOPUEHTAITNIO Ha TOCTIKCHHE KOHKPETHBIX PE3YyIbTAaTOB B BUJE CHOPMHUPOBAHHBIX YMEHUN W HABBIKOB yYaIUXCS,
000011IEHHBIX CTOCOO0B AesATenbHOCTH. Oc000€ BHUMAaHKE YAENSIETCS 03HABATEIbHON aKTUBHOCTH YUYaAIIUXCS, UX
MOTHUBHUPOBAHHOCTHU K CAMOCTOSITEIbHOW yueOHOM paboTe. DTo mpemnonaraeT Bce 00Jiee MUPOKOE UCTIOIb30BaHUE
HETPaJUIIMOHHBIX (OPM YPOKOB, B TOM YHCIIE METOUKH JICIOBBIX UTP, MPOOJIEMHBIX TUCKYCCUM, TOITAITHOTO (POPMUPOBAHUS
YMEHHUS pPeliaTh 3a/1a4u.

Ha ctynenu nomHo#, cpeaHei mKoJbI 3aa4n Y4eOHbBIX 3aHATUN ONpe/IeeHbl KaK 3aKperieHne YMEHUHN pa3AeiiaTh
MIPOIIECCHI HA ATAlbl, 3B€HbS, BBIJICTSATh XapaKTEePHbIE IPUUUHHO-CIICICTBEHHBIC CBSI3U, OMPELISTh CTPYKTYPY 00BbeKTa
MO3HAHUS, 3HAaUUMbIe (DYHKIIMOHATIBHBIE CBSI3U U OTHOILIEHUS MEXIY YacTsIMU 1€JI0T0, CPAaBHUBATH, COMTOCTABIISITH,
KJIaCCU(PHUIIMPOBATH, PAHXXKHUPOBATH OOBEKTHI IO OJJHOMY UM HECKOJIBKUM MPEJIOKEHHBIM OCHOBAHUSAM, KPUTEPHUSIM.
[TpuHIIMTIHATFHOE 3HAYCHHE B paMKaX Kypca MpuoOpeTacT yMEHHE pa3andaTh (GakThl, MHSHUS, T0Ka3aTENbCTBA, THUIIOTE3HI,
AKCHOMBI.

Cucrema 3a1aHui MprU3BaHa 00ECIICYUTh TECHYIO B3aMMOCBSI3b PA3IMYHBIX CITIOCOOOB M )OpM YIEOHOH JESITCIIBHOCTH:
MCITOJTIb30BAaHUE PA3IMYHBIX AJITOPUTMOB YCBOCHHS 3HAHUN U YMEHHM MPU COXPAaHEHUH €IMHOM COJIepKaTeIbHON OCHOBHI Kypca,
BHEJIPEHUE TPYMIOBBIX METOIOB PAOOTHI, TBOPUECKUX 3aIaHHI, B TOM YHCIIC METOAUKH UCCIIEI0BATEILCKUX MTPOCKTOR.

Crienndukoii yueOHOM MPOEKTHO-UCCIICI0BATEILCKON ASATEILHOCTH SBISICTCS €€ HAIPaBJICHHOCTh Ha Pa3BUTHE JTMYHOCTH,
Y Ha TIOJIy9eHHE 0OBEKTUBHO HOBOT'O MCCIICIOBATEIILCKOTO PE3yIbTaTa.

1lens yueono-uccneoosamenvckoii 0esmenbHocCmu — MPUOOPETEHUE YUAIIMMUCS TT03HABATEILHO-MCCIICIOBATEIHCKOMN
KOMITETEHTHOCTH, TIPOSIBIISIONICHCS B OBJIAJICHUN YHUBEPCATBHBIMU CITIOCOOAMU OCBOEHUS ACHUCTBUTEIHLHOCTH, B PA3BUTHH
CIIOCOOHOCTH K MCCJIEIOBATEILCKOMY MBIIIJICHUIO, B aKTUBU3AIMH JTHWIHOCTHON TTO3UIIMN yUaIerocsi B 00pa3oBaTeIbHOM
nporecce.



Moty TbHBIM IPUHIUI TO3BOJISIET HE TOJIBKO YKPYITHUTh CMBICIIOBBIE OJIOKU COJIEpKaHus, HO U TPEOI0JIETh TPAIUIIUOHHYIO
JIOTUKY M3y4YEHUS MaTepuana — OT €AUHUYHOTO K 00lIeMy U BceoOmieMy, oT (akTOB K IPOIeccaM 1 3aKOHOMEPHOCTSIM. B
YCIIOBHUSIX MOAYJIBHOIO IIOJIX01a BO3MOKHA COBEPIIECHHO MHAs cXeMa U3ydeHus (PU3MUeCKUX MPOLIECCOB «BceooIIee — oliiee—
€AMHUYHOEY.

AKIIEHTHPOBAHHOE BHUMAHME K NPOTYKTUBHBIM (popMaM yueOHOM NeATeNbHOCTH NPEANoaraeT akTyaanu3aluto
MH(POPMALIMOHHON KOMIIETEHTHOCTHU y4yaIuxcs: (OpMUpPOBaHUE MPOCTEUIINX HABBIKOB paOOThI C HCTOUYHUKAMU,
(xapTorpapuyecKuMH U XpOHOJOTHYECKUMH ) MaTepuajiaMu. B TpeOOBaHUAX K BBIIYCKHUKAM CTapIle MIKOJIbI KIIFOUEBOE
3HaYeHHUE NMPUAAECTCA KOMIUIEKCHBIM YMEHHSM I10 MIOUCKY U aHaJIu3y UH(pOpMaLMK, IPEICTABICHHON B pa3HbIX 3HAKOBBIX
cUcTeMax (TeKcT, Tabaua, cxema, ayIMOBU3YaJIbHBIHN psifl), UCIIOJIB30BaHUIO METOI0B 3JIEKTPOHHON 00pabOTKU MPH MOUCKE U
CUCTeMAaTHU3aliy UH()OPMALIUH.

Crneunduka uenei 1 coaepKaHus U3y4eHHsI aCTPOHOMHUM Ha 0a30BOM YPOBHE CYIIECTBEHHO MOBBIIIAET TPEOOBAHUS K
pedIeKCUBHOM AEATENbHOCTH YUaINXCs: K 00bEKTUBHOMY OIEHUBAHUIO CBOMX yUEOHBIX TOCTHKEHUH, MOBEACHUS, YEPT CBOCH
JMYHOCTH, CIOCOOHOCTH ¥ TOTOBHOCTH YUUTHIBATh MHEHUS APYTHUX JIIOJICH TPU OTPEACIEHUN COOCTBEHHOW MO3UIUH
CaMOOIICHKE, TOHUMATh IIEHHOCTh 00pa30BaHuUs KaK CPEACTBA Pa3BUTHUS KYJIbTYpPhI IMYHOCTH.

Ji1s nHbOPMaIMOHHO-KOMIIBIOTEPHOHN TOJAEPKKH Y4EOHOTO TIpOoIecca MPEANOIaracTcsi HCIOIb30BaHUE MTPOTrPaMMHO-
NEeAarornyeckux CPeCTB, PEATU3yEMbIX C MOMOIIBI0 KOMITbIOTEpa (Ha 06a3e kabuHeTa MeAUaNporpaMmM ¢ HUHTEPAaKTUBHOMN
JTIOCKOH).

TpeboBaHus K YpOBHIO MOATroTOBKHU yuammxcsi 11 kiaacca

00J1)ICHbL 3HAMb:

Nmena BbIAAIOMUXCS aCTPOHOMOB, CIIEIM(PUKY aCTPOHOMUYECKUX HAOJIIOJEHN, OCHOBHBIE JIEMEHTHI HeOeCcHOM cdephl,
Teopemy o BeicoTe [lomroca Mupa, NPUHIKINBI ONIPEICIICHUS TOPU30HTATIBHBIX U SKBATOPUAIBHBIX KOOPAWHAT CBETUII, CBS3b
CMEHBI CE30HOB T'0J1a C TOJIOBBIM JABMKEHUEM 3eMiIu BOKpYT COJHIA, MPUHIUITBI Pa3AEIEHUs] TOBEPXHOCTH 3€MJIU Ha
KJIMMaTUYECKUE T05ICa, 0COOCHHOCTH PA3JIMUHBIX CITIOCOOOB CU€Ta BPEMEHU, TPUHIIUIIBI, JIEXKAIUE B OCHOBE COCTABJICHUS
KaJICHAApEW, IOHATUE aCTPOHOMHYECKOM €UHULIBI, TEIMOLEHTPUYECKYIO KapTUHY CTpoeHUsI CONHEYHON CUCTEMBI.
KOH(UTYpalli BHYTPEHHUX W BHEIIIHUX IJIAHET, 3aKOHBI JABUKEHUS TUTAHET, MPUHITUIIBI, JIE)KAIMEe B OCHOBE BIOOpA TPaeKTOPHUIA
KOCMUYECKUX CTaHIUM K Tes1aM COJIHEUHOW CUCTEM, TPUUYMHBI BO3HUKHOBEHUS TPUIIMBHBIX CUJI M UX BIIMSHUE HA IBUYKCHUE TET
ConHeuHOM cucTeMbl, pa3inyHble CBOKMCTBA Tel COTHEYHON CUCTEMBI.

[TonsATHsA: 3BE3QHOM BETUYMHBI, ITapajjiakca, CBETUMOCTH, IJIABHOM MOCJIEA0BATEIbHOCTH, COJTHEYHON MTOCTOSIHHOM, KOHBEKIINH,
KOHBEKTUBHOM 30HBI, (poTOChEpHI, TpaHy1, XpoMOc(hephl, COTHEUHON KOPOHBI, MPOTYOEpaHIla, COTHEUHBIX BCTIBIIIEK, COTHEUHBIX
IISITEH, COJTHEYHOTO BeTpa, MiieuHOro myTtH, ['amakTuku, 3BE3HOTO CKOIICHUS, PACCESIHHBIX U IAPOBBIX CKOIUIEHUM,



TaHT'€HIUMAIBHOM U JIy4EBOM CKOPOCTEN, MEK3BE3THOM CPENIbI, PA3PEKEHHOIO ra3a, MEX3BE3IHON LN, Ta30IBUIEBOTO CIO4,
CBETJIBIX U TEMHBIX TYMAaHHOCTEN, KOCMUYECKHUX JIy4eH, TPaBUTALlMOHHON KOHJICHCAIIUH, IPOTOIJIAHETHBIX JUCKOB IraJlaKTHK,
AJUIMNITUYECKUX, CIUPAIIBHBIX U HEIIPABUJIbHBIX TAIAKTHK, CKOIUICHUI TAIAKTHK, B3aUMOICHCTBYIOINX TAIAKTHK, TAJIAKTHK C
AKTUBHBIMH sJIpaMH, PaJIUOTAIIAKTHK, KBA3apPOB, PEJIMKTOBOIO U3Iy4YeHus. | MIoTe3y o CylieCTBOBaHUH XU3HU BO BeenleHHON,
XapakTep IABUKEHUS 3BE3]1 B JUCKE U cpepruuecKoi cocTaBisoNel ['anakTuku, o01ye npecTaBiIeHNs O pa3Mepe U CTPYKTYpE
["anakTuky, HanpaBiieHUE HAa LEeHTp ["alakTHKK, BO3MOKHOCTh UCIOIb30BaHUS CIIEKTPAIbHOIO aHAIN3a JUIsl U3yUeHUs! HEOECHBIX
00BEKTOB, (pU3MUECKUl cMbICI 3akoHa BruHa u npunnuna Jlomnepa, mpuHuun padboThl, HA3HAYE€HUE U BO3MOYKHOCTHU TEJIECKOIIOB,
CBSI3b (PU3UUECKUX XapAKTEPUCTUK 3BE3]1 MEXy COOOM: TeMIEpaTypbl, CBETUMOCTH, 3BE3AHON BEIMYUHBI, I[BETA, MACCHI,
IUIOTHOCTH, pa3Mepa, CBsI3b 3€MHBIX SIBJICHUM ¢ aKTUBHOCTBIO COJIHIIA, METOBI ONIPEAEICHUS PACCTOSIHUN (METOBI
re€OMETPUUYECKOTO U CIIEKTPAIBHOTO Mapajuiakca), 0COOCHHOCTH (PU3UYECKOTO COCTOSHUS BEUIECTBA BHYTPH 3BE3/, HCTOUHUKH
SHEPrUu 3BE3]1, HAOJII01aTENbHbIE OCOOCHHOCTU OENBIX KapJIMKOB, HEUTPOHHBIX 3BE3/], IEPEMEHHBIX 3BE3/1, HOBBIX U CBEPXHOBBIX
3BE37, 0COOEHHOCTH 3BOJIIOLUH 3BE3]] Pa3IMYHON MacChl, METOJI ONPEAEIICHUS PACCTOSIHUM 110 KPACHOMY CMEILEHUIO, 3aKOH
Xab06na, CyIHOCTh OAHOPOJIHBIX U30TPOMHBIX MojieNel BeeneHHoi, 0 BO3MOXKHOCTSX HAOMIOACHUS JAIEKUX TAIAKTHK B IIOXY
ux "Moioxoctu'.

00J1)CHbBL yMEMb:

Haxoauts Ha HeOe spuaiiiiue 3Be3/1bl, padoTaTh cO 3BE3IHOM KapTOi (ONpeaessTh KOOpAUHATHI 3BE3/1, oJjiokeHue CoHIa B
I000# JAeHb rojia, BUANMYIO 00JacTh HEOeCHOU cepbl A JaHHOM IHUPOTHI B 331aHHOE BPEMS I'0Jla U CYTOK), pelaTh 3a1auu
Ha OIpe/IeJICHHUE: BHICOTHI U 36HUTHOT'O PACCTOSIHUSI CBETUJIa B MOMEHTHI KYJIbMUHALIMH, TeorpaduuecKoi UpPOThHl TOUEK 3eMHOM
MOBEPXHOCTHU IO ACTPOHOMMUYECKUM HaAOJIIO/ICHUSM, JIYHHBIX (a3, IepruoI0B BO3MOKHOTO HACTYIJICHUS 3aTMEHUH,
CUHOJUYECKOI0 U CUIEPUUECKOr0 NEPUOAOB IIJIAHET, PACCTOSIHUM 10 HEOECHBIX TEJ U UX MapajIakCoB, KOH(PUTypallui TIaHeT,
Ha Hcnojib3oBaHue Gpopmyi: 3akoHOB Keriepa, 3akoHa BCEMUPHOTO TATOTEHHUS, 1-1 U 2-i1 KOCMUUYECKUX CKOPOCTEH,
MOJIb30BATHCS ACTPOHOMUYECKUM KaJeHIApEM JJIs MOTYUYEHUS CBEJIEHUN O IBMXKEHUH M BO3MOKHOCTSIX HAOJIOICHUS TEI
ConHeuHol cucTeMbl, HAX0AUTh Tena CoTHEeYHOM CUCTEMBI Ha HEOE BO BpeMsl HaOIIOICHHIA.

Pewate 3a1aun Ha ucnosib30BaHue npuHuMna JJomiepa u 3akona Buna, Ha onpeeneHrne Macchbl HEOECHBIX TeJl IO CKOPOCTSIM
OpOUTANBHOTO IBUKEHHUS, Ha ONPEIETICHUE PACCTOSHUN 110 3BE3]T, HA CBA3b MEXIY CBETUMOCTBIO, PAJIYCOM U TEMIIEPATYPOU
3BE3/Ibl, Ha ONPEIeTICHUE PACCTOSHUN 0 ranakTuK. OLIEHUBATh Pa3pelaollyI0o ClIOCOOHOCTD (AUPPaKIMOHHYIO) TEIECKOIOB,
MOJIb30BATHCS IKAJION 3BE3IHBIX BEJIMUMH, AUArPaMMOH ""TeMIepaTypa-CBETUMOCTh'", CBA3BIBATh TAHTC€HIIMAJIBHYIO U JTYYEBYIO
CKOPOCTH HEOECHOIO TeJa € €ro MPOCTPAHCTBEHHON CKOPOCTHIO, TPy00 OlleHMBaTh Maccy [ 'alakTHKK IO CKOPOCTH KPYTOBOTO
IBUKEHUS 3BE3]], pa3anyaTh Ha poTorpadusx pa3IuuHbIE TUIIBI 3BE3THBIX CKOTUIEHUH 1 MEK3BE3HBIX TYMaHHOCTEH,
OTIPENIENATh PACCTOSHUE JI0 TATAKTUK 110 KPACHOMY CMEIIEHNI0, 0OBSICHATH CMBICIT TOHATHH "paciupsitoriasics Beenennas" u
"pENUKTOBOE U3ITydeHHE" .



Ilnanupyembie pe3yabTaThl 0CBOCHHA Y4eOHOI0 mpeaMera 1mo uroram odydenusi B 11 kiacce

. [TonyuuTs IpeacTaBiIeHHs O CTPYKType U MaciiTabax BcelneHHON 1 MecTe uenoBeka B HEl. Y3HATh O CPEACTBAX, KOTOPHIE
UCIIOJIb3YIOT aCTPOHOMBI, YTOOBI 3arfIIHYTh B camble yJaiEHHbIE Yroiku BceneHHOUN M yBUaETh HEOECHbIE Tella HE TOJIBKO B
HEJOCTYIHBIX ¢ 3eMJIM JIMara30HaX JUIMH BOJH AJIEKTPOMArHUTHOTO W3IyYEHHUs, HO M y3HAaTh O HOBBIX KaHAJIaX MOJIyYCHHUS
nH(pOpMAaIMU O HEOECHBIX TEIaX ¢ MOMOIIBI0 HEUTPUHHBIX U TPaBUTAIIMIOHHOBOIHOBBIX TEJIECKOIIOB.

. VY3HaTh 0 HaAO/IOIaEMOM CIIOKHOM JBWXeHUU IUiaHeT, JIynsl u ConHua, ux uHTepnperauud. Kakyioo ponb urpamm
HaOmonenuss 3atMeHuil Jlynsl m CoiHI@a B JKM3HM OOIIECTBA M UCTOpUS WX HaydHoro oObscHenus. Kak Ha ocHoBe
ACTPOHOMUYECKHUX SIBJICHUH JIIOJAN HAYYWINCHh U3MEPSATh BPEMS U BECTU KaJICHaPh.

. VY3Harh, Kak Oyarogaps pa3BUTHIO aCTPOHOMHH JIFOJM MPULUIA OT MPEICTABIEHUS T'€OLEHTPUUYECKONM CUCTEMBI MHpa K
PEBOJIIOLIMOHHBIM TPEACTABICHUAM TeJIMOIEHTPUUECKOW cucTeMbl Mupa. Kak Ha OCHOBE MoOcCieNHEld ObLIM OTKPBITHI 3aKOHBI,
YIOPABJISIIOLIUE ABMKEHUEM TUIAHET U, B KOHLIE KOHLIOB, 3aKOH BCceMUpHOro TATOTEHUS.

. Ha npumepe ucnosib30BaHUSI 3aKOHAa BCEMUPHOTO TITOTEHUS, MOJYYUTh MPEJICTABICHUS O KOCMHUYECKMX CKOPOCTSX, Ha
OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCA TPACKTOPUM MOJIETOB KOCMHUYECKHMX allapaToB K IUIAHETaM. Y3HaTh, KaK MPOSBIAET ceOs
BCEMHUPHOE TATOTEHUE Ha SIBJICHUSX B cucTteMe 3emiisi-JIyHa U 3BOJIIOLMIO 3TOW CUCTEMBI B OYyILLIEM.

. VY3HaTh O COBPEMEHHOM IIPENCTABICHUH, O CTPOeHUN COJIHEYHOW CHCTEMBI, O CTPOEHUM 3€MIIM KaK IUIAHETa U IIPUPOE
NapHUKOBOIO 3¢ ¢eKra, 0 CBOMCTBAX MJIAHET 3€MHOW IPyNIMbl U IJAHET FMTAaHTOB, U 00 HCCIEIOBAHUSAX AaCTEPOUIOB, KOMET,
METEOPOUJIOB, U HOBOTO KJlacca HEOECHBIX TeJl KapJIMKOBBIX IIJIAHET.

. [TonyuuTh TIpeACTaBICHHE O METOJIaX acTPODHU3NUSCKUX MCCIICIOBAHUAIX U 3aKOHAX (DU3UKH, KOTOPBIC UCIIOIB3YIOTCS IS
n3ydeHHs (PU3UICCKH CBOMCTB HEOCCHBIX TEI.
. V3uate npupoay CoJiHIIa U €ro aKTUBHOCTH, KaK COJTHEYHAs aKTUBHOCTH BIIMSET Ha KiIMMaT U Ounocdepy 3emin, Kak Ha

OCHOBE 3aKOHOB (DM3UKH MOKHO paccUuTaTh BHyTpeHHee cTpoeHue CoJiHIla U KaKk HaOJII0JieHUs 32 MOTOKU HeUTpruHO OT CoJiHIIa
yAaI0Ch 3arIsiHyTh B LIeHTp COJIHIIE U Y3HATh O TEPMOSIICPHOM UCTOUHHUKE SHEPTHUU.

. VY3HaTh, Kak OMPEACNISIIOT OCHOBHBIE XapaKTePUCTUKU 3BE3] U UX B3aUMOCBSI3b MEXIY COOOH, O BHYTPEHHEM CTPOCHUU
3BE3/1 U UCTOYHUKAX MX SHEPIUU; O HEOOBIYHOCTU CBOMCTB 3BE37] O€NbIX KapJIMKOB, HEUTPOHHBIX 3BE3]] U YEPHBIX ABIP. Y3HATH,
KaK POXKJIAI0TCS, )KUBYT U YMUPAIOT 3BE3/TBI.

. VY3HaTh, Kak MO HaOIIOJCHUSIM MYJIbCUPYIOMIUX 3BE3N ledeua onpenensiTb PacCTOSHUS J0 JPYTUX TalaKTHUK, Kak
aACTPOHOMBI 110 HAOIIOICHUSIM JBOMHBIX M KPaTHBIX 3BE3]] ONPEISISIOT UX MAaCCHhI.

. [Toy4unTh TIpeACTaBICHUS O B3PhIBaX HOBBIX U CBEPXHOBBIX 3BE3]] M KAaK B 3BE3/IaX 00pa3yrOTCs TKETBIC XMMHUUECCKUE
AJIEMEHTBI.

. VY3Hare, Kak ycrpoeHa Hama ['anaktuka — Mneunsii [IyTe, Kak pacnpenesneHbl B HEU pacCessHHbIE U IIAPOBbIE 3BE3/IHBIC
CKOIUICHUSI, U 00JIaka MEX3BE3THOTO Ta3a U mblIH. Kak ¢ moMomipio HaOIoeHu# B HHGpaKpaCHBIX JTydax yAaloCch TPOHUKHYTh



yepe3 TOJILy MEK3BE3IHOIO ra3a W NbUIM IMPOHUKHYTH B UEHTP | alakTWKW, yBUIETh JBUXKEHHUE 3BE3J B HEM BOKPYT
CBEPXMACCUBHOM YEPHOU JIBIPBI.

. [TonyunTh MpeacTaBICHUE O PA3IUYHBIX TUIIAX TAIAKTUK, Y3HAThb O IMPOSIBICHUSIX aKTUBHOCTU TaJaKTUK W KBAa3apoB, U
pacripeiesieHUU TaIaKTUK B IPOCTPAHCTBE U (DOPMUPOBAHUH CKOTUICHUN U SYEUCTON CTPYKTYPhI UX pacipeiesieHusl.

. VY3HaTh 0 CTPOCHUU U BOJIIOIMY YHUKAJIBLHOTO 00BbekTa Beenennoit B ienom. Ilpocnenuts 3a pa3BUTHEM TPENICTABICHUN O
KOHEYHOCTH U OeCcKOHEeYHOCTH BeeneHHoM, 0 pyHIaMeHTaNbHBIX MapaJoKcaX, CBSI3aHHbBIX C HUMH.

. [loHsiTh, Kak H3 HAOIIOAAEMOr0 KpPACHOTO CMEIIEHHUS B CIEKTpax JaléKWX TallaKTUK TMPUIUIM K BBIBOLY O
HECTAI[MOHAPHOCTH, pacliupeHur BceneHHOW, M, YTO B MPOIUIOM OHA ObLIa HE TOJBKO IJIOTHOW, HO W TOpsYed M, UTO
HaA0JII0/1aeMO€ PEIMKTOBOE U3ITyYEHUE TIOJITBEPKAACT 3TOT BAXKHBIN BHIBOJ] COBPEMEHHONM KOCMOJIOTHH.

. VY3HaTh, KaKk OTKPBUIM YCKOPEHHOE pacCIIMpEeHHE BCENEeHHOMW M €ro CBSI3bI0 C TEMHOM JHEPrued M BCEMUPHOW CHIIOW
OTTAJIKMBAHUS, IPOTUBOCTOSIEN BCEMUPHOU CUIIE TSATOTECHHUS.

. VY3HaTh 00 OTKPBITUH IK30IUIAHET — IJIAHET OKOJIO IPYTUX 3BE3]] U COBPEMEHHOM COCTOSIHUM MPOOJIEMBbI IIOUCKA U CBSI3H C
BHE3EMHBIMU [IUBUIN3AIUSAMMU.

. Hayuutbcst mpoBOAUTH MPOCTENIINE aCTPOHOMUYECKHE HAOIIOICHHS, OPUEHTHUPOBATHCA CPEAM SIPKHUX 3BE3 U CO3BE3/MIA,
U3MEPATH BBICOTHI 3B€3/1 U COJIHLIA, ONPEAEIIATh ACTPOHOMUYECKHUMH METOJAAMH BpEMs, IIUPOTY U JOJITOTY MECTa HAOIIOACHUH,
n3MepATh quaMmeTp CoJIHIAa U U3MEPSTh COJIHEUHYIO aKTUBHOCTD U €€ 3aBUCUMOCTh OT BPEMEHU.

Conep:xkanue Kypca
BBenenue B aCTpOHOMUIO
Crpoenue u maciitadbl BeeneHHOM, U COBpeMEHHbIE HAOIIOACHUS
Kakue Tena 3anonusoT Bceenennyro. KakoBbl MX xapakTepHble pa3Mepbl U pacCTOSHMS Mexay HumH. Kakue Qusnueckue
YCIIOBHSI BCTpeUaroTcsl B HUX. Beenennas pacmupsercs.
['ne u xak paboTalOT caMble KpyIHbIE ONTHYECKUE Teseckonbl. Kak acTpoHOMBI HccneAyloT ramma usnyuenue Beenennoit. Urto
YBUJEIN TPaBUTALMOHHO BOJHOBBIE U HEUTPUHHBIE TEIECKOIIBI.

AcTtpomerpus
3BE31HOE HEOO M BUIUMOE JIBIKEHNE HEOESCHBIX CBETHII
Kakme 3BE3mb1 BxoasaT B co3Be3aus Opwona u JleOens. CoiHIE ABUXKETCS IO DSKIUITHKE. [InmaHeTsl coBepIIAOT

neTiaeo0pa3Hoe NBIKCHHE.
HebGecHbie koopauHATHI



Yro Takoe HeOECHBIN FKBATOP U HEOECHBINH MepuanuaH. Kak cTposT SKBaTOpHAIbHYIO CUCTEMY HeOeCHbIX koopauHaT. Kak ctpost
TOPU30HTAIBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Bunnmoe neuxenue ianet u ConHua

[letneoOpa3Hoe MABMXKEHHWE IUIAHET, MONATHOE M MPSAMOE JABWKEHHE IUIAHET. OKIUNTHKA, 30[HAKAJbHBIE CO3BE3]US.
HepaBHomepHoe naBmxeHue CoJiHIA IO SKJIAITHKE.

JIBrxenue JIyHbI U 3aTMEHUS

@a3bl JIyHBl U CHHOAMYECKUI MECHL, YCIOBUS HACTYIUIEHUS COJTHEYHOTO U JIyHHBIC 3aTMECHMUS.

ITouemy TPOUCXOAAT COMHEUHbIE 3aTMEeHM. Capoc U IIpeACKa3aHus 3aTMEHUN

Bpewms u kasieHapb

3BE3HOE U COJIHEUHOE BpeMsl, 3BE3THBIN U TPOIMMYECKUN TOI.

VY CTpOoKCTBO JIJYHHOTO U COJIHEYHOTO KajleHAaps, MpoOaeMbl Ux corjacoBaHust KOIMaHCKUl 1 TpUTOpUAHCKUNA KaJIeHJapH.

HeOecnasi Mexanuka

I'ennoneHTprueckas cucTeMa MUpa

IIpencraBisum o ctpoeHur CONHEYHOW CUCTEMBI B aHTHYHBIE BPEMEHA U B CPEAHEBEKOBBE. | €MOLIEHTpUYEcKas CUCTEMA MUDA,
JI0Ka3aTeIbCTBO BpalleHue 3emun Bokpyr CoinHia. [lapaiiakc 3B€311 1 OnpeaeieHUue pacCTOsIHUE JO HUX, MTApCEK.

3akoHnbl Kemiepa qBHKEHUS TIJIAHET

OtkpeiTiie UM.Kemepom 3akoHOB JBWKeHHUs IIaHeT. OTKpbITHE 3akoHa BceMUpHOro TAroTeHHss U OOOOIIEHHBIE 3aKOHBI
Kemnnepa. Onpenenenre Mmacc HEOECHBIX Tedl.

Kocmuueckne ckopoctu

Pacuétel mepBoit 1 BTOpOH KOCMHUYECKOM CKOPOCTH U UX (puzndecku cMbici. [lonér FO.A. I"'arapuna BoKpyr 3emMiid 110 KpyTroBOM
opowure.

MeXnaHeTHbIE IEPENETHI

IloHATHE ONITMMANBHOM TPAECKTOPUU NOJIETA K IJIaHEeTe. Bpems nmonéra K 1IaHeTe U JaThl CTapTOB.

Jlyna u e€ BausiHHE Ha 3€MIIIO

JIlyunbiii pensed u ero npupona, IlpunuBHoe B3ammopeiictBue mexay Jlynoit um 3eminéid. Ynanenue Jlynsl ot 3emiu u
3ameuieHue BpaieHus 3emud. [Ipeneccust 3eMHOM OCH M IIpeiBapeHUE PaBHOAEHCTBUM.

CrpoeHue COJTHEYHON CHCTEMBbI

CoBpemenHsble nipeacTaBieHus 0 COTHEUHONH  CHCTEME.

CocraB ConHeuHo cucTembl. [I1aHeThl 3eMHOW TPYNMBl U IUIAHETH TUTAHTHI UX MPUHIUNHUATIBHBIE OTIn4usa. O0Iako KOMET
Ooprta u nosic Koitnepa. Pazmeps! T€1 COJIHEUHOM CHCTEMBI.

[Tnanera 3emiis



®opma u pazmepsl 3eman. Buyrpennee ctpoenue 3emnn. Ponb napaukoBoro ¢ ¢dekra B GopMUpOBaHUH KIMMaTa 3eMIIH
[InaHeTsl 3eMHOM TPYIIIIBI

Uccnenoanus Mepkypus, Benepsl u Mapca, ux cxoxectsb ¢ 3emuéid. Kak mapHukoBwiil 3QpeKT rpeeT NoBepXHOCTh 3eMIIU U
neperpeBaet atmocdepy Benepol. Ectb nu sxu3Hb Ha Mapce. DBounmonust opout cnytHukoB Mapca ®@oboca u Jleiimoca.
[InaHeThl TUTaHTHI

®usnueckue cporictBa lOmnurepa, CarypHa, Ypana u Hentyna. Bynkanumueckoi nestenpbHOCTH Ha ciyTHuUke IOmmrepa Ho.
[Ipupona xoner BOKPYT IUIAHET TUTAHTOB.

[l;taHeTh! KapJIMKKA U UX CBOMCTBA.

Mareie Tena ConTHEYHON CUCTEMBI

[Ipupona u nBwxkenue acteponnoB. Crneuuduka ABMKeHUs rpymnn actepouaoB TposmueB u I'pexoB. Ilpupona u nBukeHue
komeT. [losic Kotinepa u O6nako komet Oopta. [Ipuposa MeTeopoB U METEOPUTOB.

Meteopsl 1 METEOPUTHI

[Ipupona «mamarommx 3BE€311», METEOPHBIE IOTOKU U UX paauaHThl. CBI3b MEXKAY METEOPHBIMHU ITOTOKamMu U kKomeTamu. [Ipupona
KaMEHHBIX U JKEJIE3HBIX METECOPUTOB. [Iprposa METEOPUTHBIX KpaTEPOB.

IIpakTnyeckas acrpopusuka u ¢pusuxka CoyrHua

MeTtoap! acTpo(u3NUECKUX UCCaeA0BaHUN

YCTpoiicTBO M XapakTEpUCTUKU  TEJIECKONMOB  pedpakTOpoB U pedueKkTopoB.  YCTPOMCTBO  paaHOTENIECKOIIOB,
panuouHTeEp(HEPOMETPBHI.

Connue

OcHoBuble xapaktepuctuku CoinHna. OmnpenesieHHe Macchl, Temmneparypbl UM xumudeckoro cocraBa Connua. CTpoeHue
cotHeuHOM atMocdepsl. ColIHEUHAss aKTUBHOCTh U €€ BIMSIHUE Ha 3eMiIio U Onocdepy.

Bnytpennee ctpoenne ConHua

Teopetnuecknii pacu€r temmeparypsl B ieHTpe CosHIa. S 1epHbI HCTOYHUK SHEPTUHU U TEPMOSICPHBIE PEAKIIUN CUHTE3a reus
W3 BOJOpOJa, IMepeHoc »Hepruu u3 reHtpa CojiHIa Hapy>Ky, KOHBEKTHUBHAsl 30HAa. HeHUTpUHHBIN TeaecKkom U HaOJI0ICHUS
IMOTOKa HEUTpHUHO OT ConHIA.

3BE31BI

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

Ornpenenenne OCHOBHBIE XapaKTEPUCTUK 3BE3M MACChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUYECKOTO cocTaBa. CnekrpanpHas
knaccudukanus 3Be3q U eé

¢buznueckre ocHOBBL. JlMarpaMma CrieKTpaJibHbII K1acC— CBETUMOCTD 3BE3/1, CBA3b MEK/Yy MAacCOM U CBETHUMOCTBIO 3BE3]1
BnyTtpennee ctpoeHue 3BE37

Crpoenue 3BE3/blI INIABHOW MTOCIIEI0BATEIbHOCTH.



CrpoeHue 3BE3/] KPAaCHBIX TMTAHTOB U CBEPXTUTAHTOB.

benbie kapiuknu, HEUTPOHHBIE 3BE3/bI, MYJILCAPBI U YEPHBIE ABIPHI

Ctpoenue 3BE311 OeNbIX KapIMKOB M Mpees Ha ux maccy — npeaen Yanapacekapa. [lynbcapsl 1 HeTpoHHbIE 3BE37b1. [Ipupona
YEPHBIX JbIp U WX HapaMeTphl.

JIBOMHBIE, KPATHBIEC U IEPEMEHHBIE 3BE3/IbI

HaGnronenust IBOMHBIX M KpaTHBIX 3BE31, 3aTMEHHO-TIEpEMEHHbIe 3BE3IbI. OnpeneneHue Macc ABOMHBIX 3BE3M. [lynbcupyromiue
nepeMeHHbIe 3BE3/bl, KpUBbIE HM3MEHEHUs Oiecka nedeua. 3aBUCUMOCTb MEXIY CBETUMOCTBIO M TIEPUOJOM MyJbCallUNd y
nedeun. Lledbennst — masiku Bo BeeneHHOM , IO KOTOPBIM OMPEAEISAT PACCTOSIHUS 10 JAIEKUX CKOIJICHUH U TaJlaKTHK.

Hogble u cBEpXHOBBIE 3BE3 /I

XapaKTeprUCTUKH BCIIBIIEK HOBBIX 3BE3/1. CBs3h HOBBIX 3BE3M C TECHBIMU JIBOWHBIMU CHCTEMaMHU, COACPIKAIIUX 3BE3AY OeibIi
kapyuk. [lepeTexanue BelIeCTBa U SIACPHBIA B3PHIB HA MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBAIOTCS CBEPXHOBBIE 3BE3JIbI.
XapaKTepuCTUKH BCHBIIIEK CBEPXHOBBIX 3BE3/. [ paBUTAIIMOHHBIN KOJUIAINC OEIOro Kapiuka ¢ Maccoid YaHapacekapa B cOCTaBe
TECHOM JIBOMHOM 3BE€3/1bl — BCIIBIIIIKA CBEPXHOBOW MEPBOTO TUIA. B3pbIB MAaCCMBHOMW 3BE3/bl B KOHIIE CBOEH 3BOJIFOLIUN — B3PHIB
CBEpXHOBOM BTOpOro TUMa. HabmoneHne octaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

DBOMIONMS 3BE3/1: POKIACHUE )KU3Hb U CMEPTH 3BE3T

Pacyér mpoaoIDKUTENBPHOCTH KU3HU 3BE3] Pa3sHOM MAacChl Ha TJIABHOM IOCIIEIOBATENBHOCTU. [lepexon B KpacHbIE TMIaHTHI U
CBEpXTUTaHThI TOCIEe ucyepnaHus Bogopona. CHoKoWHas 3BONIOLHS MaIOMAaCCHBHBIX 3BE3]l, U T'PABUTALMOHHBIA KOJUIANC U
B3pBIB C 0O0Opa3oBaHUEM HEUTPOHHOM 3BE3/lbl WJIM YEPHOM JbIpbl MACCHUBHOM 3Be3bl. OmpenereHue Bo3pacTa 3BE3THBIX
CKOIUIEHUW U OTHEJIbHBIX 3BE3]1 U MPOBEPKA TEOPUU IBOJIFOLUHU 3BE3 L.

MuiieyHbIi Iy Th

I'a3 u npu1b B ['anakTuke

Kaxk o0Opa3zyrorcs oTpaxkaresbHble TYMAHHOCTU NTOUYeMY CBETATCA Tu(dPy3HbIE TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BBIE U MBLJIEBbIE TYMAHHOCTH B [ 'anakTuke

PaccesHHbIe 1 m1apoBbI€ 3BE3/IHBIE CKOTICHUS

HaOnromaembie CBOMCTBA pacCesiHHBIX 3BE3IHBIX CKOIUleHUM. HaOmromaembie CBOMCTBA IMIAPOBBIX 3BE3MHBIX CKOIJICHUH.
Pacrnipenenenue u xapakrep ABWKEHUA CKOIUIeHUM B ['anaktuke. Pacnipenenenue 3B€311, CKOIICHUH, Ta3a U kUK B ['anakTuke.
CBepxMaccuBHas 4€pHas ApIpa B LEHTPE ['AIaKTUKU U KOCMUYECKUE JTy4YH.

NudpakpacHbie HaOMIOICHNUS BUKEHUS 3BE3N B IIeHTpe ['anakThku U oOHapyxkeHue B HEM  CBEPXMACCHUBHOM  YepHOU
npIpel.  Pacuér

rapamMeTpoOB CBEPXMACCUBHON YEpHOU AbIpbl. HalmtomeHus KOCMUYECKHX Jy4ded U UX CBSI3h CO B3PHIBAMH CBEPXHOBBIX 3BE3/I.
lNamakTriku



Kak xnaccuduumpoBaiu raiakTuk mo ¢GopMe u KaMepToHHas Auarpamma Xa06sa. CBOMCTBA CHHUPAIbHBIX, SJUIUITHYECKUX U
HENPaBWIbHBIX TalakTUK. KpacHoe cMelieHre B CeKTpax TajJakTUK U ONpeiesieHue pacCTOSHUA 0 HUuX. 3aKoH Xab0ma
Bpaienue raiakTuk U TEMHas MaTEPUs] B HUX.

AKTUBHBIE FaJJAKTUKU U KBa3apbl

[Ipupona  aKTUBHOCTH FajlakKTUK, paJUOTajJakTUKH U B3aUMOJCHCTBYIONIME TallakTUKU. HeoObIuHbIE CBOMCTBA KBa3apoB, UX
CBSI3b C A/IpaMHU raJJaKTUK U aKTUBHOCTBIO YEPHBIX JbIPp B HHUX.

CkonyeHus rajJakThK

HabGnrogaembie cBoicTBa CKOIUICHHM TallakKTUK, PEHTTEHOBCKOE M3IIyUYEHHE, TeMIleparypa M Macca MEXrajlaKTHUeCcKoro rasa,
HEO0OXOIUMOCTh CYIIIECTBOBAHUS TEMHOW MAaTEpUM B CKOIUICHUSX TallakTHK. OlleHKa Macchl TEMHOW MaTE€pUU B CKOTUICHHUSIX.
Slyencras cTpykTypa pacnpenencHus ranakTUKA CKOTUIEHUM TAJTAKTHUK.

Crpoenue u 3BosronusA BeesieHHOM

Koneunocts 1 6eckoHEUHOCTh BeeneHHo# — mapaIoKChl KIIACCUYECKOM KOCMOJIOTHH.

3akoH BceMHpHOTO TATOTEHHS M MPEACTaBICHUS O KOHEUHOCTH M OeckoHeuHocTu Bceenennoi. dotomeTpuyueckuil mapajgokc u
MIPOTUBOPEYMS KIIACCUYECKUX MPECTaBIEHUN 0 cTpoeHnn Beenennoil n HabmoaenussMu. Heo0XxoauMocTs puBiIedYeHHs 001en
TEOPUU OTHOCUTENBHOCTH I MOCTpoeHus mouenu Bceenennoil. CBs3b MEXIYy T€OMETPUYECKHMMHU CBOMCTBAMHM IIPOCTPAHCTBA
Bcenennoin ¢ pacnpenesieHueM U JBUKEHUEM MaTepU B HE.

Pacmmpsromasics Beenennas

CBs3p cpenHed IUIOTHOCTh MaTEpUM C 3aKOHOM pPAcCIIMpEHUss U IeOMETPUYECKMMM cBoilcTBamMu Bcenennoii. EBkimnoBa u
HeeBkinniosa reomerpust Beenennoit. Onpenenenue paanyca u Bo3pacra BeeneHHoil.

Mogenb «ropsiuer BeesreHHON» U PEMKTOBOE U3ITYyUYCHUS

OOpazoBaHue XUMHUYECKUX AJIeMEHTOB BO Bcenennoit. OOunue renusi Bo BceneHHol u HEOOXOIMMOCTh 00pa30oBaHus €ro Ha
paHHUX OJTanax »Bodtonnu BcenenHoil. HeoOXoauMMOCTh HE TOJIBKO BBICOKOW IIJIOTHOCTH BEIECTBA, HO U €r0 BBICOKOM
TEMIIEPATYpPbl HA PAHHUX ATaIax dBOJOLUU BceeneHHoN. PennkToBOE M3ITydeHNE — U3TyUYeHUE KOTOPOE OCTaNoCh BO BeeneHHon
OT TOpSYEero M CBEpX IUIOTHOTO COCTOSIHMSI MaTepuy Ha paHHUX »Tamax >xu3Hu Bceenennoil. HaOmromaembie cBoiicTBa
penUKTOBOr0 u3nydeHus. Ilouemy HeoOXOAMMO NpHUBJIEUYEHHE OOILIEH TEOPUH OTHOCHTEIBHOCTH JUJIsi MOCTPOCHHSI MOJENU
Bcenennon.

CoBpemMeHHbIE NIPO0JIeMbI ACTPOHOMMH

YckopeHHoe pacuiupenue BeeneHHON U TEMHAs SHEPTUs.

HaGnronenust cBepxHoBbIX 3BE31 | THNa B Man€KuX ralaKTUKax M OTKPBITHE YCKOPEHHOTO pacmupeHus Beenennoit. OTKpbITHE
cuiibl BcemupHoro orrankuBanus. T€mHas 3HEpPTUsl yBeNIMUUMBAET Maccy BceneHHou 1o Mepe e€ pacmmupenus. [Ipupona cusl
BcemupHoro orrankuBanusl.

OOHapy>keHue MIaHeT BO3JIe APYTUX 3BE3.



HaGnronenust 3a nBmwkeHWeM 3BE3N W OMPEIEICHUS MAcC HEBUIUMBIX CITYTHHUKOB 3BE3], BOMYIIAIONIUX HMX MPSIMOJIMHEHHOE
nBkeHne. Mertoasl oOHapykeHmsi dk3orutaner. OIeHKa yCIOBUM Ha TMOBEPXHOCTAX JK30IUIaHeT. [louck 3K30mmaHeT ¢
KOM(DOPTHBIMU YCIOBUSIMU JIJIs1 dKU3HU HA HUX

[Toucku xxu3HuU U pazyma Bo BceneHnon

Pa3BuTtne mpeacTtaBieHUl O BO3HUKHOBEHHWHM WU CYLIECTBOBAaHUU W3HU BO BceneHHoil. COBpEeMEHHBIE OLICHKHA KOJIMYECTBA
BBICOKOPA3BUTHIX IUBUIM3aIMi B ["anaktuke. [lonbITku 0OHApYKEHHS M MOCHUIKU CUTHAJIOB BHE3EMHBIM IIMBUIIM3AIUSIM.

TemaTH4ecKko-mOypoYHoe NJIAHUPOBAHHUE
[loypouHoe MUIaHMpPOBAaHUE PACCUYUTAHO HAa | 4 aCTPOHOMHUU B HEMAENI0O W MOCTPOCHO CIEIYIOUIUM 00pa3oM: Tema ypoka -
OCHOBHOM, U3y4aeMbIi B KJlacce MaTepuall.
BBenenue B actrponomuro (1 4)
[lenbto U3ydeHUs MAHHOW TEMbl — MO3HAKOMHUTH YYalllUXCA C OCHOBHBIMH aCTPOHOMHUYECKHUMHU OOBEKTaMH, 3aIMOIHSIOIIMMHI
Bcenennyto: nmnanersi, ConHIle, 3BE3/1bI, 3BE3AHBIC CKOTUICHUS, TaJJaKTUKK, CKOTUICHUS TaJIaKTUK; (PU3HMYECKUMHU IPOIIECCaMU,
MPOTEKAIOIMMA B HHUX W B OKpYXalolleM HuX TmpocTpaHcTBe. OHU 3HAKOMSTCS C XapaKTEepHBIMM Maciitabamu
XapaKTepU3YyIOIIUMU CBOMCTBA ATUX HEOECHBbIX Tel. Takke NpUBOASTCS CBEJACHUS O COBPEMEHHBIX ONTHYECKUX, UHPPAKPACHBIX,
paano, PEeHTTeHOBCKUX TeNecKomax u oOcepBaropusix. DaKTUUECKH, ydallluecs 3HAKOMATCS C TeMH HEOECHBIMHU TEJIaMH U
00BbEKTaMH, KOTOPbIE OHU B JaJIbHEHIIIEM OYIyT MOAPOOHO H3y4yaTh HA yPOKaX aCTPOHOMUHU.
Actpometpus (5 1)
[lenpro m3ydeHUs: NaHHOW TeMbl — (OPMHUPOBAHHME Yy YyYaIUXCS O BUAE 3BE3NHOrO Heba, pa3OMEHWH €ro Ha CO3BE3/Ms,
MHTEPECHBIX 00BEKTaX B CO3BE3IUAX U MUGOJIIOTHH CO3BE3/MI, pa3BUTHE aCTPOHOMHH B aHTHUYHBIC BpemeHa. [Ipocienuts, kak
Mepexojl OT OPUEHTAIlMU TIO0 CO3BE3USAM K MCIOJIb30BAHUIO HEOECHBIX KOOPAMHAT IMO3BOJIMI B KOJIMYECTBEHHOM OTHOUICHUU
M3y4yaTh BUAUMBIE ABMKEHUS Tel. Takxke 1eblo SBIsSeTCs n3ydeHrue BuAMMoro asiwkeHus: CosHua, JIyHbl v MJIaHeT U Ha OCHOBE
ATOTO MOJYYUTh MPEACTABICHUSI O TOM KaK aCTPOHOMBI HAYUWJIMCh MPEICKA3bIBaTh 3aTMEHMUSI; TOIYUYUTh MPEICTABICHUS 00
OJIHOM U3 OCHOBHBIX 3a7[a4 aCTPOHOMUH C IPEBHEHIITUX BPEMEH U3MEPEHUM BPEMEHHU U BEJICHUU KaJICHIapA.
HebOecnast mexanuka (3 yaca)
[lenb u3ydyeHus TeMbl — pa3BUTEE MPEACTaBICHU 0 cTpoeHUU COJIHEUHOW CUCTEMBI: F€OIEHTPUYECKAs U TeTUOIEHTPUUYECKUE
cUCTeMbl MUpa; 3akoHbl Keruiepa ABMKEHHS TUIAHET U uX 00001eHrne Hbl0TOHOM; KOCMUYECKHE CKOPOCTH W MEXKIIJIaHETHBIC
[IEPEIIETHI.
Crtpoenne CotHeuHOM cucTeMbl (8 4acoB)
[lens u3ydeHUs: TEMbI — MOTYYUTh TIpecTaBieHne o cTpoeHrne COTHEYHONW CHCTEMBI, U3yUYUTh (PU3UUYECKYIO0 MPUPOIY 3€MIIU U
JIyHb1, SIBNEHUS PUIMBOB U MPEIECCUH; TIOHATh (PU3HUECKHE OCOOEHHOCTU CTPOCHHUS TUIAHET 3€MHOM TPYIIIBI, IUIAHET TUTAHTOB
U TJIAaHET KapJIMKOB; y3HATh 00 OCOOCHHOCTSX MPUPOJIBI U BIKEHUS aCTEPOUIOB, TIOJIYIUTh OOIIHE MPEACTAaBICHUS O KOMETaX,



MEeTeopax U METEOpUTax; MOJYYUTh MPEACTABICHUE O PA3BUTHE B3TJISAJIOB U COBPEMEHHBIX MPEICTABICHUSAX O MPOUCXOKICHUN
ConHEYHO! CUCTEMBL.

KonTtpoabnas padora Nel no teme «Ctpoenue u coctaB CoJIHeYHOI CHCTEMbI»

AcTpodusuka u 3B€31Hasa acTpoHoMust (7 4acoB)

[lenp u3ydeHUs TEMbI — MOJIYYUTh MPEACTABICHUS O Pa3HbIX TUIAX ONTHYECKUX TEJIECKOMNaX, paJHOTEIeCKomax M METOJax
HAOJIOICHU HAa HMX; O METoJax M pe3yibTatax HaOmojgeHui CoJHIla, €ro OCHOBHBIX XapaKTEPUCTHKAX; O TMPOSBICHUSIX
COJIHEYHOM aKTUBHOCTH M CBSI3aHHBIMU C HEW MpolieccoB Ha 3emiie U buocdepe; 0 ToM, Kak aCTPOHOMBI Y3HAIU O BHYTPEHHEM
ctpoennn CoiHIA, U, Kak HAOMIOACHUS COJIHEYHBIX HEHUTPUHO, MOJITBEPIMIIO HAIIM MPEACTaBICHUS O Mpolieccax BHYTPU
ConHIla; MOTYYUTh MPEACTABICHUS: 00 OCHOBHBIX XapaKTEPHUCTHKAX 3BE3], MX B3aUMOCBS3M, BHYTPEHHEM CTPOCHHUHU 3BE3[
Pa3JIMYHBIX THUIIOB, MOHATH MPUPOJY OENBIX KapJIMKOB, HEUTPOHHBIX 3BE3M U UEPHBIX NbIP, KaK JABONHBIC 3BE3/BI MOMOTaroT
ONPEAETUTh MACChI 3BE31, @ MyJILCUPYIOIIME 3BE3AbI MOMOTAIOT OIPEACIATh PACCTOSAHUS BO BcemeHHOM;

MOJYYUTh MPEJCTABICHUS O HOBBIX M CBEPXHOBBIX 3BE3/1aX, U, KaK JKUBYT M YMHPAIOT 3BE3/IBI.

Muieunsiit IIyTs — Hama N'anakTuka (3 yaca)

[lenpto U3yyeHUe TeMbI - MOIYUUTh NpeacTaBicHue Haiel [anaktuke — Mieunsiid [IyTh, 00 00beKTax €€ COCTaBIAIONINX, O
pacripe/ieJieHre ra3a U MbUJIM B HEM, pacCesHHBIX W IIApOBBIX CKOIUICHUSIX, 00 €€ CIUpaIbHOW CTPYKType; 00
UCCJIC/IOBAHUM €€ IIEHTPAJbHBIX O00JacTel, CKPBITBIX OT HAC CWIbHBIM IIOTJIOIIEHHEM Ta30M W TMbBUIBIO, a TakKke O
CBEpXMACCHUBHOM YEPHOU JIBIPE, PACIION0KEHHON B caMOM LieHTpe ["anakTuku.

I'anaktukm (3 yaca)

Lens u3ydeHus: TeMbl — MOJTYYUTh MPEJCTABICHUE O PA3UYHBIX THUIAX TAJAKTHK, 00 OMPEIEICHUH PACCTOSIHUSIX 0 HUX IO
HaOJIIOCHUSIM KPACHOTO CMEIIIEHU JIMHUN B UX CIIEKTpaX U 3aKoHE Xa00J1a; 0 BpaIllEeHWU TATaKTUK U CKPBITONH TEMHON Macchl B
HUX; TIOJYYUTh TPEACTABJICHHUS 00 AKTUBHBIX TaJaKTUKaX W KBazapax U (U3HUECKUX IMpolleccax, MPOTEKAIMX B HUX, O
pacripe/iefieHnd TallaKTUK U UX CKOIUIEHUM BO BceneHHOM, 0 ropsyeM MeEXTaIaKTUYeCKOM Ta3e, 3amoJIHSIONIMM CKOIUJICHUS
rajakTUK.

Crpoenue u 3BoJro1us BeesienHou (2 yaca)

Lenpto M3ydeHus: TeMbl — MOJYYUTh Npe/CTaBlieHHe 00 YHHKaIbHOM 00bekTe BceraeHHOH B LEIOoM, KaK pelaercs BOIpoc O
KOHEUHOCTH WU OECKOHEYHOCTH BcelleHHOM, O TMapajoKcax, CBA3aHHBIX C ITUMU NPEACTABICHUSIMH O TEOPETUUECKUX
MPEACTABICHUSIX OOLIEH TEOPUU OTHOCUTEIBHOCTH, JIEKAIIUX B OCHOBE MOCTPOEHHUS KOCMOJIOTHYECKUX Mojenei BceneHHoM;
Kakue HAOJIOJeHUs MPUBENM K pacumpsronieiics moaenu BceeneHHo#l, o pamuyce u Bo3pacte BceneHHOW, O BBICOKOM
TeMIrepaType BEIIeCTBa B HayajlbHble NEPUOJbI KW3HU BCeneHHOW U MPUPOAE PENMKTOBOIO M3IYyUYECHHS; O COBPEMEHHBIX
HaOTIOACHUSIX YCKOPEHHOTO pacuiuperus: BeeneHHoi.

CoBpemeHHbIe P00JeMBbI aCTPOHOMUH (3 yaca)



Llenpro U3ydyeHus JaHHOW TEMbI — IOKa3aTh COBPEMEHHBIE HAIIpaBJIEHUs U3ydeHns BceenenHoil, 00 onpeneaeHuu paccTOSIHUM 10
raJlakTUK C MOMOUIbI0 HAOMIONEHUN CBEPXHOBBIX 3BE3Nl U OTKPHITUS YCKOPEHHOTO paciiupeHus BceneHHo#t , ponu TEMHOMN
SHEPrUM U CUibl BceMUpHOTo OTTaJIKMBaHUS; MOIYYUTh NPEACTABICHUS 00 3K30IJIaHETaX U MOUCKA IK30IUIaHET OJaronpUsTHBIX
IUISL JKU3HM; O BO3MOXKHOM YHCJIE BBICOKOPA3BUTHIX LIMBWIM3ALMK B Hamled ['aJlakTMke M O METONax IMOUCKaxX XU3HHU U

BHE3EMHBIX [IUBWIN3AIMHI U MPOOJIEM, CBI3aHHBIX CO CBSI3bIO C HUMHU.
KonTtpoJsbnas padoraNe2 no temMe «3Be3bl U X OCHOBHbIEC XaPAKTEPUCTHKH. ["aTakKTHKI»

INOYPOYHOE TEMATHYECKOE IINTAHUPOBAHUE

1 u B Henenmto. Beero 3a 1 rog o6yyenus 36 u,
W3 Hux 1 4 — pe3epBHOE Bpems

Tembl, BXoAsiIME B pa3e/ibl IPUMEPHOi OcHoBHOe coep:kaHue Mo 3HaTh/MIOHUMATH: Ymern:
NPOrpaMMbl TeMaM
1. Bgenenue (1 4)
1.1 | BBexnenue B aCTpOHOMHMIO VYpok 1 Beenenune B - YTO U3Yy4aeT aCTPOHOMHUS;
ACTPOHOMUIO - poJib HaOJIOICHUI B
AcTpoHOMMS — HayKa O aCTPOHOMUU;
kocMoce. [Tonsatue - 3HaU€HUE aCTPOHOMUM;
Bcenennoii. CTpyKTypsbl 1 - 4TO Takoe BceneHnas;
Macitadsl BeeneHHOH. - CTPYKTYpa U MaciuTadbl

Janéxue rinyOunsl Beenennoii | BeenenHnoit;

Pecypcwi ypoka: Yuebnuk § 1,

2;.
2. Actpomerpus (5 4)

2.2 | 3Bé3mHOE HEOO Vpoxk 2. 3Bé3aHoe HEDO - YTO TaKOE CO3BE3/IUE; - WCIIOJIB30BaTh MOIABUKHYIO
3Be3aHoe HeOo. UTo Takoe - Ha3BaHUS HEKOTOPBIX 3BE3IHYIO KapTy TUTS
co3Be3gre. OCHOBHBIE CO3BE3I1N, NX pELICHHS CIAEAYIONIUX 3a/1a4:
CO3BE3/Usl CEBEPHOTO KoH(UTypanuio, anshy a) ONpeNENATh
MOJTYTIAPHST KQKJIOTO U3 9TUX CO3BE3JIUN; | KOOPIUHATHI

- OCHOBHBIE TOYKH, INHUU U 3BE37l, HAHECEHHBIX Ha
Pecypcol ypoka: Yuebuuk § 3 | kpyru Ha HeOecHOM cdepe: Kapry;

2.3 | HeGecHble KOOpAMHATHI Vpok 3. HebecHbie - TOPU30HT,
KOOPIAHHATHI - TOJTYICHHAS JIMHHS,

0) 110 3aJIaHHBIM
KOOpJAMHATaM 00BEKTOB




HeOGecHsblit 3xBaTop 1
HeOECHBIN MepU/INaH;
TOPHU30HTAJILHBIE,
HKBATOPHAIIbHBIE KOOPIUHATHI;
KyJIbMUHALIUN CBETHIL.
I'opu3oHTanbpHas cucrema
KOOpAMHAT. DKBaTOpHaJIbHAs
cucTeMa KOOp/HHAT.

Pecypcol ypoka: Yuebunuk § 4

2.4

Bunumoe nsuxenue mwianer u CoiHia

VYpok 4. Bugumoe 1BUKeHUE
miaaHer 1 CoJiHIOA
OKIIMIITHKA, TOUKA BECCHHETO
PaBHOJICHCTBHS,
HEPaBHOMEPHOE JIBUKECHHUE
CoJiHIIa IO SKJIUIITHKE

Pecypcuvl ypoka: YueOHuk § 5

2.5

JBr>kenue JIyHbl U 3aTMEHUSA

Ypok 5. iBuzkenue JIyHbl U
3aTMeHus

CuHOIMYeCKHU MecsILl, Y3JIbl
JYHHOH OpOUTHI, MOUYEMY
MpOUCXOAAT 3aTMeHus, Capoc
Y MpeJICKa3aHus 3aTMEHUI

Pecypcuvl ypoka: YueOHuk § 6

2.6

Bpewms u xanengapb

VYpok 6. Bpemsi u kajneHaapsb
ConHeuHoe U 3BE3HOE BpeMsl,
JIYHHBIN U COJIHEYHBIN
KaJIeHAaph, IOJMAHCKUAN U
IPEropuaHCKui KaleH1apb

Pecypcwi ypoka: YueOnuk § 7

- HeOeCHBIN MepuIuaH,

- HeOECHBIN PKBATOP,

- SKJIMNTHKA,

- 3€HUT,

- MIOJIFOC MUPA,

- OChb MHpa,

- TOYKU PAaBHOJICHCTBUM
u

COJIHIICCTOSHHUIA;

- TEOPEMY O BBICOTE IOJIOCA
MHUpa HaJ TOPU30HTOM;
- OCHOBHBIE TIOHATUS
chepuueckoi u
MPAKTUYECKOU aCTPOHOMHUH:

- KyJIbMHHAIIUS ¥ BBICOTA

CBETUJIA HaJ
TOPU30HTOM;

-IIPSIMOE BOCXO0XKJICHHUE U

CKJIOHEHUE;

- CYTKH;

- OTJIMYHE MEXK]Ty HOBBIM
u

CTapbIM CTHUJISIMHU.
- BEJINYMHBI:

- YIJIOBBIE pa3Mephl
JlyHbl

ComHia;

- 1aThl PaBHOJICHCTBHUU U

COJIHIICCTOSHHIA;

- YroJl HakJIOHa
SKJIUTITUKH K

3KBaTOpY,

- COOTHOIIICHUS MEXKTY
Mepamu

¥ Me€paMHu BPEMEHH JIJIst

WU3MEPEHHUS YIJIOB;

- IPOJOIIKUTEITHHOCTD

(Connue,
TIJIAHETHI)

HAHOCHUTH ux
MIOJIOXKCHHE Ha

Kaprty,

B) YcraHaBiIuBaTh
KapTy Ha

mo0yi0 aaTy U Bpems
CYTOK,

OPHECHTUPOBATH €€ U

OTIPE/IETISAT YCIOBHS B

UJMMOCTH CBETHIL.
- pemath 3a7add Ha CBS3b

Jlyna,

BBICOTBI CBETHUJIA B
KYJIbBMUHAIIAN C
reorpauyeckoil  MUPOTOI

MecTa HaOJIIOICHUS,

- OIIPEJIETIATH BBICOTY CBETHIIA
B KyJIbMUHalluU u €ro
CKJIOHEHHUE;

- reorpaMUecKyi0 BBICOTY
MecTa HaOJIr0IeHHS;

- PpUCOBATH YCPTECIK B
COOTBETCTBUH C YCIOBHSMH
3aauu.

- OCYUIECTBISTH MEpexo] K

pa3HbIM  CHCTEMaM  cueTa
BPEMEHH.

- HaXOUTb CTOPOHBI CBE€TA 110
[TonspHoii 3BE31€ 51
nonynaeHHoMy ComHILy;

- OTbICKMBaTb Ha HeOe

CIEAyIOUIME  CO3BE3aUd U
Haubosee spKue 3Be3Ibl B
HUX:

- bonsmyro Menseauny,

- Manyro Measeaumy (c




roja; [TonsipHoii 3Be3/101),
- YUCJIO 3B€3/1 BUIUMBIX - Kaccuoneto,
HEBOOPYKEHHBIM - JIupy (c Beroii),
B3TJISJIOM. - Open (¢ AnbTanpom),
- IPUHLIUIIBI OTIPEICTICHUS - JIeGenp (¢ enebom),
reorpauyeCcKOi MHUPOTHI U - Bozanumnit (c
JIOJITOTHI 110 Kanennoit),
aCTPOHOMHUYECKUM - Bononac (¢ Apkrypom),
HaAOJIOACHUSM; - CeBepHYIO KOpPOHY,
- IPUYUHBI U XapaKTep - Opuon (c berenbreiize),
BUJIUMOTO JIBH)KEHUS 3BE3]T U - Tenen (c
ConHila, a Takke TOAUYHOTO | AnbaebapaHom),
nemwxkennsa ComHria. - bompmont  Ilec (¢
Cupuycom).
3. Heb6ecnas mexanuka (3 4)

3.7 | Cucrema mupa VYpok 7. Cucrema mupa - [IOHATHUS: - IPUMEHATH 3aKOHbI Kerepa
['eonenTpryeckas u - TeIUOLEHTPUYECKAs ¥ 3aKOH BCEMHUPHOTO
reJIMOLIEHTPUYECKas CUCTEMA | cUCTEMa TATOTEHUS IPH 00BICHEHUN
MUpa; 0ObICHEHUE MUDA; JBUKCHHUS TIAHET U
NeTJIE00Pa3HOTO IBUKEHUS - TEOL[CHTPHYUECKAs KOCMHUYECKHX allaparos;
IUTAHET; J0Ka3aTeNIbCTBA cuctema - pelaTh 3aJa41 Ha pacyeT
JIBUKCHUS 3€MIJTH BOKPYT MUDPA; paccTOSIHUN TI0 U3BECTHOMY
CornHIla; roIUYHBIN Mapaiake - CHHOAMYECKU TIEpUo; | mapaiakcy ( 1 Hao0opor),
3BE3] - 3BE€3IHBIN [IEPUOT; JIMHEHHBIX U YTIOBBIX

- TOPU3OHTAIbHBIN pa3mMepoB HEOECHBIX Te,
Pecypcol ypoka: Yuebuuk § 8§ | mapaiakc; paccTosTHUM TIJIaHET OT

3.8 | 3akons! Kennepa ABm>kXeHUS MIaHET VYpok 8. 3akonsl Keniepa - YIJI0BBIE Pa3MeEpbI ComnHIla ¥ IEPHOI0B UX
JABUKEHHS TJIAHET CBETUII, oOpalleHus 0 TPeThbeMy
O06001IEHHBIE 3aKOHBI - IepBast KOCMHYECKas 3akony Kerutepa.

Kemnnepa u onpenenenue mace CKOpPOCTB;

HEOECHBIX Tell - BTOpasi KOCMUYecKast
CKOpPOCTB;

Pecypcol ypoka: Yuebuuk § 9 | - CIIocoObI onpeeneHns

3.9 | KocMudeckue CKOpOCTH U MEKIIAaHETHBIE VYpok 9. Kocmuueckue pasMepoB U MaccChl 3eMJIY;

NepeneTsl

CKOPOCTH U MEKIIAHETHbIE
nepesnérnl

IlepBas u BTOpas

- CIIOCOOBI OTIPEIeTICHUS
paccTosiHui 10 HEOECHBIX Te
M MIX Macc 110 3aKOHY




KOCMHYECKHE CKOPOCTH;
ONITHMAJIbHASI
HOJTY?JUIMIITHYECKas opouTa

KA k mianeram, Bpemst mosiéta

K IIJIAaHETC

Pecypcul yporka: YaeOuuk §
10, 11;

Kennepa;
- 3akoHbI Keriepa u ux cBs3b
C 3aKOHOM TATOTEHUS.

4. Crtpoenue CostHeuHoii cucremsl (7 4)
4.10 | CoBpeMeHHbI€ mpencTaBieHus 0 cTpoeHnu U | Ypok 10. CoBpeMeHHbIe - IPOUCXOKICHHE - [10JIb30BATHCA MJIAHOM
coctaBe COJTHEUHON CUCTEMBI npejacrapJieHus o crpoeHun | CoIHEUHON CHUCTEMB; ConHEe4YHOM CUCTEMBI U
u coctaBe CoJiHeYHOI - OCHOBHBIE 3aKOHOMEPHOCTH | CIIPAaBOYHBIMU JIaHHBIMH;
CHCTEMBI B ConHeuHol cucreme; - OIIPEACIIATH 1O
O06 oTMuuy MiIaHeT 3eMHOU - KOCMOTOHUYECKHE «ACTPOHOMHYECKOMY
TPYIIBI ¥ IUIAHET TUTAHTOB; O | TUIIOTE3BI; KaJICHJIapI0» KaKHE TIaHEThI
TUTaHeTaxX KapiuKax; MaJibIx - cuctema 3emis-Jlyna; U B KaKMX CO3BE3USIX BUIIHBI
Tenax; o nosice Koinepa u - OCHOBHBIE JIBM)KCHUS Ha HeOe B JaHHOE BpEeMS;
obnake komet Oopra 3emiu; -HaXxOJIUTh TJIAHETHI Ha
- popma 3emiu; HeOe, OTIMYast X OT 3BE3I,

Pecypcul ypoka: YueOHuk § - npupoja JlyHsl; - IPUMEHATH 3aKOHBI
12; - 001I1ast XapakTepucTHUKa Kemnnepa u 3aKk0H BCEeMUPHOTO

4.11 | IInanera 3emus VYpoxk 11. Ilnanera 3emas MJIaHET 3€MHOM TPYIIIBI TATOTEHUS IPU 00BICHEHUU
dopma 3emiin, BHyTpEHHEE (atmocepa, TOBEpXHOCTh); | ABMKCHHS TUTAHET U
cTpoeHue, atmocdepa u - 00111251 XapaKTepUCTUKA KOCMHUYECKHX armnaparoB;
BIIUSTHUE TTAPHUKOBOTO MJIaHET TUTAHTOB - pelarh 3aa4M Ha pacyeT
saddekra Ha KIUMaT 3emMin (atMocdepa; MOBEpPXHOCT); | PACCTOSIHHM 110 H3BECTHOMY

- CITyTHHUKY ¥ KOJIbIIA TJIAHET- | mapajutakcy ( 1 Ha000poT),

Pecypcuvl ypoka: YaeOnuk § TUTaHTOB; JIMHEHHBIX U YTIOBBIX
13; - aCTEpOU/Ibl U METEOPUTHI; pa3MepoB HEOECHBIX Te,

4.12 | JlyHna u ee BIUsHHUE HA 3eMITIO Vpok 12. Jlyna u ee BiusiHue | - [105IC aCTEPOUJIOB; PacCTOSHMI TIIAHET OT

Ha 3eMJ110

dopMUpOBaHUE TOBEPXHOCTH
JlyHBI; IpupoO1a NPUINBOB U
OTJIMBOB Ha 3eMJle U UX
BJIINAHNWC HA ABUKCHUC 3eMJ'II/I
u JIyHb1; mpouieccust 3eMHOM

- KOMCTBI U MCTCOPBLI.

ConHua n nepruoioB ux
oOpallieHus o0 TPEThbeMY
3akoHy Kenuepa.




OCH 1 IBHMXXCHHEC TOYKHU
BCCCHHETO PAaBHOACHCTBUA

Pecypcol ypoka: YuebHUK §
14;

4.13

[InaneTsl 3eMHOM TPYyIIIBI

Vpox 13. [lnanersl 3eMHOM
rpynnsbl

Pu3NYECKUE CBOMCTBA
Mepkypusi, Mapca u Benepsi;
UCCJICTOBAHMSI IJIAHET 3eMHOU
TPyl KOCMUYECKAMH
amnmnaparaMmu

Pecypcul ypoka: YueOHuk §
15;

4.14

[Inanersi-ruranTol. [1naneTbi-kapauku

Vpok 14. [11aHeTbI-TUTAHTBI.
IL1aHeThI-KapPJINKH
Pu3nYeCKre CBOMCTBA
KOnurepa, Catypna, Ypana u
Henryna; Bynkannueckas
JIeATEIbHOCTh HA CIIyTHUKE
IOnurepa No; mpupoaa xoserr
BOKPYT IJIAHET-TUTAHTOB;
TJTAaHETHI-KapIUKH

Pecypcol ypoka: YuebHuk §
16;

4.15

Mausie tenra COTHEUHON CUCTEMBI

VYpok 15. Maasble Tea
CostHeuyHO# cuCTeMBbI
dusnyeckas npupoaa
aCTEpOMIOB U KOMET; M0SIC
Koiinepa u o01ako komer
Oopra; npupoa METEOPOB U
METEOPUTOB

Pecypcol ypoka: YuebHuk §
17,




4.16

COBpeMeHHBIe HpeI[CTaBJICHI/ISI (0]
npoucxoxaeHuu CoJIHEUHOU CUCTEMBI.

VYpok 16. CoBpemeHnHbIe
NpeacTaBjeHus 0
npoucxo:xaeHun CorHeqHOMH
CHCTEMBI

CoBpeMeHHbIE NPECTABIICHUS
0 ipoucxoxkaeHnr CoTHeYHON
CHCTEMBI

Pecypcwi ypoka: Yuebnuk § 18

4.17 | KontposbHas padota Nel o teme KoHTposbHbBIC 3a1aHMs
«Ctpoenue u coctaB COITHEUYHON CUCTEMBI»
S. Actpodusuka u 38é3aHasn acrponomus (7 4)

5.18 | Metoas! acTpou3HUECKUX UCCIeI0OBaHUN VYpoxk 17. Metoasl - OCHOBHBIE (PU3UUECKUE - IPUMEHATh OCHOBHBIE
acTpopu3nYecKux xapakrepuctuku ConHia: MOJIOKEHUS BEAYIIUX
HCCJICJOBAHU I - Macca, (bu3nUecKux Teopuil mpu
IIpuHuuI nenucTeus u - pa3Mepsl, 00BSICHEHUH NTPUPOIbI
YCTPOMCTBO TEJIECKOIIOB, - TeMIIeparypa. Connua u 38e3x;
pedpakTopoB u peaeKTOpoB; | - cxemy crpoeHus CoJIHIIA M | - pemaTh 3aJa4d Ha pacyer
pazMOTENIECKOIB] U ¢du3nyeckre NpoLeccsl, paccTosHUM 10 3BE3]1 10
panuonHTepdHepoOMeTpHI IIPOUCXOJSIINE B €r0 HEAAPaX | U3BECTHOMY FOJIUYHOMY

u atMocepe; napajujiakcy U oOpaTHble, Ha

Pecypcuvl ypoka: YueOnuk § - OCHOBHBIE MPOSIBICHUS CpPaBHEHHE PA3IMYHBIX 3BE€3]1
19; COJIHEYHOM aKTUBHOCTH, UX 110 CBETUMOCTSIM, pa3MepaMm U

5.19 | Comnne VYpok 18. Connue MPUYMHBL, IEPUOAUYHOCTb U | TEMIEpaTypaM;

OrnpeneneHre OCHOBHBIX
xapaktepuctik CosHua;
CTPOEHUE COITHEYHOMN
atMoc(epsl; 3aKOHBI
U3ITy4eHus: abCOIOTHO
TBEPIOTO TEJA U TEMIIEpATypa
dotocdepsl U MITeH;
MIPOSIBJIEHUE COJTHEYHOU
AKTUBHOCTH U €€ BIMSHHUE Ha
KJIMMat u ouocdepy 3emian

Pecypcol ypoka: YuebHuk §
20;

BJIUSIHHE Ha 3EMITIO;
- OCHOBHBIE XapaKTEPUCTUKU
3BE3/l; B CPABHEHUH C
CounHIeM:

- CIIEKTpBHI,

- TEMIIEpPaTypHl,

- CBETMMOCTH.
- IYJIBCUPYIOIINAE U
B3PBIBAIOIINECS 3BE3]I;.
- HOpr}IOK paCCTOSIHI/ISI pa(o)
3Be3]I, CIOCOOBI OTpeIeIICHUS
Y pa3MepoB 3BE3];
- €/IMHULIBI U3MEPEHUS

- aHAJIM3UPOBATH TUATPAMMBI
«CHeKTp — CBETUMOCTB» U «
Macca — CBETUMOCTEY;
- HaXOJUTh HA HeOe 3BE3/bI:
Anbdbr:
Marioit Measequinl,
JIupsl,
Jlebens,
Opua,
Opwuona,
biu3nernos,
Bosnanyero,
Manoro Ilca,




5.20

BuyTtpenHee cTpoeHUe U UCTOYHHUK YHEPTUU
CouHia

Ypok 19. Buyrpennee
CTPOEHHE M HICTOYHUK
sneprum CosHna

Pacuér remnepaTypsl BHYyTpH
ConHua; TepMosAepHbII
uCcTO4HUK 3Heprun ConHua u
IIEPEHOC 3HEPTUU BHYTpU
CouHua; HaOJIIOICHUS
COJIHEUHBIX HEUTPUHO

Pecypcul ypoka: YaeOnuk §
21,

521

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

VYpok 20. OcHOoBHBIE
XapaKTePUCTHKH 3BE3]1
Ornpezesiene OCHOBHBIX
XapaKTePUCTHK 3BE3I;
CHEKTpaIbHAS KITaCCUPUKAIIHS
3BE31; AMarpaMma CHeKTp-
COBMECTUMOCTD U
pacnpezeneHue 3BE3/1 Ha Helf;
CBSI3b MacCChl CO CBETUMOCTBIO
3BE3]1 IJIaBHOM
OCJIeN0BaTEILHOCTH, 3BE3IbI
KpacHbIE TUTAHTHI;
CBEPXTUTaHTHI U OeJIbie
KapJIMKU

Pecypcwi ypora: YueOHuK §
22-23,

5.22

benble kapnuky, HEUTPOHHBIE 3BE3/BI,
y€pHbIE AbIPHL. [|BOMHBIE, KPaTHBIE U
IIEPEMEHHBIE 3BE3/bI

VYpok 21. BeJibie KapJHKH,
HelTPOHHbIE 3BE3/bI,
4yépHble AbIPEL. /{BoliHbIE,
KpaTHbIe U NlepeMeHHbIe
3BE31bI

Oco0eHHOCTH CTPOEHUS
OembIX KapJIMKOB U MpeJiell
Yanpacekapa Ha UX Maccy;

PacCTOSIHUM:

- Tapcex,

- CBETOBOM r'oJ.
- BaKHEUIIMe
3aKOHOMEPHOCTU MHUpa 3BE3];
- [uarpamma «CHekTp —
CBETUMOCTB» M « Macca —
CBETUMOCTBY;
- CIOCO0 OTpeIeTICHHs MacC
JIBOMHEBIX 3BE3I;
- OCHOBHBIE TTapaAMETPhI
COCTOSIHUS 3BE3THOTO
BEIIIECTBA:

- IJIOTHOCTb,

- TeMIeparypa,

- XUMUYECKHH COCTaB,

- (huzmuecKoe COCTOsSHUE.
- BOKHEHIIINE MOHSTHS:

- TOJMYHBIN Tapajuiakc,

CBETUMOCTb,

- a0coroTHAs 3BE3/IHAS

BEJIMYMHA,
- YCTPOMCTBO U HA3HAYCHUE
TEJIECKOMa;
- YCTPOMCTBO U HA3HAYCHUE
pedpakTopoB u
pedaexkTopos.

Bonpmioro mica,
Tensma.




IIyJIbCAPBI U HEUTPOHHBIE
3BE3/1bI; MOHATUE YEPHOI
JBIPbI; HAOJIIOACHUS IBOMHBIX
3BE3]1 M OMPE/ICIICHUE UX MACC;
MYyJIbCUPYIOIIUE IIEPEMEHHBIC
3BE311bI; 1Ie()EUIBI M CBSI3h
[IEpUOJIA IYJIbCALUHI CO
CBETUMOCTBIO Y HUX

Pecypcol ypoka: YuebHuUK §
24-25;

5.23

HoBgkle 1 cBepXHOBBIE 3BE3/IbI

VYpok 22. HoBble H
CBEPXHOBBIE 3BE3/IbI
Habmtotaembie mposiBieHus
B3PBIBOB HOBBIX M CBEPXHOBBIX
3BE31; CBOMCTBA OCTATKOB
B3PBIBOB CBEPXHOBBIX 3BE3T

Pecypcol ypoka: YuebHuk §
26,

5.24

OBOIIOLIUS 3BE3]

Ypok 23. DBosronmsi 3B€3/1
JKu3Hb 3BE311 pa3IMYHON
Macchl M €€ OTpakeHUE Ha
JMarpaMme CIeKTp-
CBETUMOCTD; IPaBUTALIMOHHBIN
KOJUTArC U B3pBIB O€TI0TO
KapJIMKa B JIBOMHON cUCTEME
13-3a IIEPETEKaHUs Ha HErO
BEII[ECTBA 3BE3/IbI
KOMITAHbOHA;
rPaBUTALMOHHBIN KOJIJIATIC
s/ipa MaCCUBHOM 3BE3/IbI B
KoHIIe e€ xu3un. O1eHKa
BO3pacTa 3BE3IHBIX
CKOTUICHUH

Pecypcol ypoka: YuebHUK §




| 27; \

6. Muieunblii nyTh (3 4)

6.25 | I'a3 u mbuTh B ["astakTuke Ypok 24. I'a3 u nbLIb B - IOHATHE TYMAHHOCTH; - OOBACHATH MPUIUHBI
lanaktuke - OCHOBHBIE (PH3UYECKUE pa3nu4usi BUIUMOTO U
Habmroaembie rapameTpbl, XUMUYECKUI HMCTUHHOTI'O pacupeneieHus
XapaKTePUCTUKHU COCTaB U paclpeiesieHue 3BE3]1, MEXK3BE3THOTO
OoTpakaTeJabHBIX U TU((Y3HBIX | MEK3BE3THOTO BEILIECTBA B BEILECTBA U FAJIAKTUK HA
TYMaHHOCTEM; pacnpenencuue | ['anakruke; HeOe.
UX BOJIM3U IUIOCKOCTH - IPUMEPHBIE 3HAYECHUS - HAXOJUTh PaCCTOSHUSA
["anakTuky; crimpaibHas CJIEIYIOIINX BEJIUYUH: MEX]y 3B€3/1aMU B
cTpyKTypa ['anaktuku - pacCTOsIHUS MEXKIY okpectHocTH COJIHLIA, UX

3BE37aMH B OKPECTHOCTH ymcio B ['anakTuke, eé

Pecypcul ypoka: YueOHuk § ConHua, uX Yucio B pa3Mepsl;
28,; l"anakTuke, e€ pa3mepsl, - OLIEHUBATh Maccy U pa3Mep

6.26 | Paccesinnbie U m1apoBbie 3BE3AHBIC VYpok 25. PaccesiHHbIE H - nH(ppaKpacHBIN TEIECKOIT; 4EpPHOU ABIPHI N0 ABUIKEHUIO

CKOILJICHUS LIApPOBbIE 3BE3IHbIE - OLICHKA MacChl M pa3MEpPOB | OTJEIbHBIX 3BE3L.

CKOILIEeHUS YEPHOU ABIPHI IO ABUKEHUIO
Habmronaembie cBoiicTBa OTZIEIIbHBIX 3BE3I.
CKOILICHUH U UX
pacnpenenenue B ['aakTrke
Pecypcol ypoka: Yuebnuk §
29;

6.27 | CepxmaccuBHas u€pHas JbIpa B IEHTPE VYpok 26. CBepxmaccuBHAast

Mueunoro nytu yépHas IbIpa B LEHTpPe
MueyHoro nmyTu
HaGnronenue 3a 1BUXKEHUEM
3BE3]1 B LIEHTpe | amakTuky B
uH(ppaKpacHbIN TEIECKOIT,
OILIEHKa MacChl U pa3MepOB
YEPHOU JBIPHI 110 JBUKEHUIO
OTJICIBbHBIX 3BE3]]
Pecypcuvl ypoka: Yuebnuk § 30
7. l'anaktukm (3 )
7.28 | Kimaccudukanms ralakTHK Vpok 27. Kinaccupukanus - OCHOBHBIE (PU3UYECKUE - 00BSACHATH NPUUUHBI

raJJaKTHUK

napamMeTphl, XUMHUYECKUM

pasiiniuvs BUAUMOI'O 1




TuIpl ralakTHK U UX
CBOICTBA; KPaCHOE CMEILICHUE
U OIIPEJIEIICHUE PACCTOSHUM 10
rajakTHK; 3aKoH Xa001a;
BpaIllCHUE TAJIAKTUK U
coaepkaHue TEMHOM MaTepuu
B HUX

Pecypcuvl yporxa: Yaeonuk § 31

7.29

AXTHBHBIC TaJJaAKTUKU B KBa3aphbl

VYpok 28. AKTUBHbBIE
rajakTHKH U KBa3apbl
[Ipupona akTUBHOCTH
raJIakKTUK; IPUPOJIa KBA3apOB

Pecypcol ypoka: YuebHuk §
32,

7.30

CKoIlIeHUS TaJaKTHK

VYpok 29. Cxonienust
rajJaKTHK

[Ipupoaa ckoraeHuit u poib
TEMHON MaTE€pUH B HUX;
MEXTaJIaKTUYECKUH ra3 u
PEHTT€HOBCKOE U3Ty4YE€HHUE OT
HET0; IYEHCTasi CTPYKTypa
pacnpenenenus ['amakTuk u
CKOIUIeHUH BO Beenennon

Pecypcol ypoka: YuebHuk §
33,

COCTaB U pacrpeesieHue
MEK3BE3JHOT'O BEIICCTBA B
I'anakTuke;

- MPUMEPHBIC 3HAYCHUS
CIICTYIOIIUX BEJIMYUH:

- OCHOBHBIC THIIBI TAJIAKTHK,
pa3Iuurs MEX1y HUMH;

- MPUMEPHOE 3HAYEHUE U
¢bu3nvecKkuii CMbICT
MOCTOSIHHOM Xa001i1a;

- BO3pacT HaOJII01aeMbIX
HEeOECHBIX Tell.

HUCTHHHOI'O pacnpeneneHHﬂ
3B€3]1, MEXX3BE3THOTO
BEIECTBA U T'AJIAKTHK Ha
HeOe.

Ctpoenue u 3Bo0onusA Beesrennoii (2 1)

8.31

Koneunocts 1 OecKkOHEYHOCTEh BeelleHHO1A.

Pacmmmpsromasicsa Beenennas

Vpox 30. Koneunoctsb u
O0eckoHeyHOCTH Beesienno
Css13b 3ak0Ha BcemupHoro
TATOTEHUS C
NpeaAcCTaBJICHUAMU O
KOHEYHOCTH U OECKOHEUHOCTH
Bcenennolii;
dboToMeTpUUECKU TapaioKc;

- CBsA3b 3aKOHa BcemupHOro
TSATOTEHHMS C
MNpEaACTaBICHUAMU O
KOHEYHOCTH U
OeckoHeuHOCTU BeelleHHoi;
- 4TO TaKOe
(hoTOMETpUUYECKHI TapaIOKC;
- HEOOXOJIMMOCTD 00IIeH

-- HCIIOJIb30BATh 3HAHUS,
HOJy4EeHHBIE IO (PU3HKE U
aCTPOHOMUH, ISl ONUCAHHUS U
00BSICHEHUS! COBPEMEHHON
Hay4HOU KapTHHBI MUDAa;




HEe00XO0AUMOCTh O0LIEH
TEOPHH OTHOCHTEIBHOCTH IS
MOCTPOCHHSI MOJICIIN

TCOpI/II/I OTHOCHUTCIIBHOCTH
TSI IOCTPOEHUST MOJICIIH
Bceaennon

Bcenennon - IOHATHE «TOpsYast
Bcenennas»;

Pecypcol ypoka: YuebHuUK § - KpynmHoMmacIiiTabHast
34, 35; CTpyKTypa BceeneHHoH.

8.32 | Monensb «ropsiueii Beenennoit « u Ypok 31. Moaeab «ropsiueid | - METarajakTuka

PEIIUKTOBOE U3ITy4YECHUE Bcenennoii« - KOCMOJIOTUYECKHE MOJIETN
CBs3b cpelIHEN TIIOTHOCTH Bcenennoit
MaTepuu C 3aKOHOM
pacuIMpeHus U reoMeTpuen
Bcenennoit; paguyc u Bo3pact
Bcenennon
Pecypcul ypoka: YueOnuk §
36;
0. CoBpeMeHHbBIE TPOOJIeMBbI ACTPOHOMHH (3 4)
9.33 | YckopenHoe pacurpenue Beenennoit u VYpok 32. YckopeHHoe - Kakue HaOI0qeHUS -- UCTIOJIb30BaTh 3HAHUS,

TEMHAas SHCPTHUA

pacuiupenue BeesieHHoi u
TeMHAasi DHepPrus

Bxnag TéMHOI MaTepuu B
Maccy Beenennoii;
HaOJII0/IEHUE CBEPXHOBBIX
3BE3]1 B JAJIEKUX rajJlakTUKaX U
OTKPBITHE YCKOPEHHOTO
pacmmpenus BeeneHHoi;
IIPUPOJBI CHIIBI BceMupHOTo
OTTAJIKUBAHHUS

Pecypcuvl ypoka: YaeOnuk §

37,

MOATBEPIWIIA TEOPUIO
YCKOPEHHOI'0 pacIIupEeHUs
Bcenennolii;

- YTO HCCJeI0BaATEIN
MMOHUMAIOT 1101 TEMHOM
JHEPTHUEH;

- 3a4€M B YpaBHEHHUE
OiiHmreiina ObliIa BBEIEHA
KOCMOJIOTHYECKAs
IMOCTOSIHHA,

- YCJIOBHSI BOSHUKHOBEHHUS
IJIaHET OKOJIO 3BE3J;

- MeTO]Ibl OOHAPYKEHUs

NOJy4YEeHHBIE TI0 (PU3HKE U
aCTPOHOMMH, JIJIsl OMCAHUS U
00BSICHEHUS] COBPEMEHHOMN
HAY4YHOI KapTHHBI MUPA;

- 000CHOBBIBATH CBOIO TOUKY
3pEHHsI O BOBMOKHOCTH
CYIIIECTBOBAHUS BHE3EMHBIX
[UBWJIN3ALUHI U UX KOHTAaKTOB
C HaMH.




9.34

OOHapy>xeHue MIaHeT BO3JIe IPYTUX 3BE3]
[Touck xu3HU U pazyma Bo BeenenHoit

Ypok 34. O0napyxeHue
IJIaHeT BO3J1e IPYTuX 3BE3]1
HeBunumsle CyTHUKH Y
3BE3]1; METO/IbI OOHAPYKEHUS
9K30IUIAHET; IK3OIIIIAHETHI C
YCIIOBUSIMH OJIaronpusTHEIMU
JUTS KU3HH

Pecypcwi ypoka: Yuebnuk § 38
IHouck sku3HM U pazyma BO
Bcenennoit

Pa3Butue npeacrasiieHui o
CYIIECTBOBAHUH KU3HU BO
Bcenennoii; hopmyna peiika
Y YUCJIO IUMBHJIM3ALINI B
["aylakTHKE; MOUCK CUTHATIOB
OT BHE3EMHBIX IUBUIN3ALUN U
MOCBLIKA CUTHAJIOB K HUM

Pecypcul ypoka: YueOnuk §
39,

9K30IUIAHET OKOJIO IPYTUX
3BE3/I;

- 00 »BosrOIMK Beenennoii u
’KU3HHU BO BCEJIEHHOI;

- Mpo0IeMBbl BHE3EMHBIX
[IUBHUJIA3AIIH;

- bopmymna [peiika.

9.35

Kontponbnas pabotaNe2 o teme «3Be31bI U
WX OCHOBHBIE XapaKTEePUCTUKU. [ amakTUKI»

KonTposbHbie 3ananust

9.36

Pe3epn (14)




