MVYHULIUITAJIBHOE OBPA30OBAHMUE I'OPO/I KPACHOIAP
MVYHULIUITAJIBHOE BIOJUKETHOEHOE OBIIEOGPA3OBATEJIbHOE YUPEXJIEHWE
IT'MMHA3UA Ne88 UMEHU I'EPOS COBETCKOI'O COIO3A AH/IPEA YEPTOBA

YTBEPXJIEHO
pelieHue meacoBeTa mpoTokoa Nel
CmonoHck oT 2021 roga
az IMpencenarens meacoBera
MapuHa M.B.CMmononckas
BukTopoB

Ha

PABOYAA ITPOI'PAMMA

0 aCTPOHOMUH

YpoBens oOpaszoBanus (kinacc) cpeanee odmee (11 kmacce)
KosnmyectBo yacop 34
YpoBennr 0a30BbIi

VYyurens Komuaraag H.C.

[Iporpamma pazpaboTaHa Ha OCHOBE:

- nmpukaza MunuctepcTBa obOpa3oBanusi U Hayku Poccuiickoit ®Denepanuu OT
07.06.2017 roma «O BHeceHMM U3MEHEHUH B (eaepalbHbIE  KOMIIOHEHT
roCcyJapCTBEHHBIX 00pa30BATENbHBIX CTAHJAPTOB HAYAJIBHOTO OOILEro, OCHOBHOIO
oOmero U cpegHero (moJiHOro) oOIero o0pa3oBaHUs, YTBEPKIECHHOTO MPUKA30M
MunuctepctBa 06pazoBanus Poccuiickoit @eaeparuu ot 5 mapta 2004 1. Ne 1089,

- IIpumepHoli OCHOBHOM 00pa30BaTENbHOW MpOrpaMma CpPEeIHEro OOIero
oOpazoBanus (omobpena denepanbHbBIM yU4eOHO-METOJUYECKUM OOBEIUHEHHUE I10
o0miemy oopazoBanuto, mpoTokoa Ne2/16-3 ot 28.06.2016 1.)

- ABtopckoii mnporpammbl: Actponomus. 10-11 kmacc. Ilon penmakuueit
B.M.Yapyruna//Actponomus. Metoaudeckoe mocodue 10-11 «maccel. ba3zoBbiid
ypoBeHb : yueld mocoOue s yuuTeneidl oOmeoOpazoBar. opraHuzarmii. — M.
[Ipocsemenue, 2017.

- [IpumepHO¥ TporpaMMbl BOCTIMTaHUS (000pPEHHON penieHneM (enepaabHOro

y4e0HO-METOIMYECKOTO O0BEAMHEHHS TT0 001IeMy 00pa3oBaHuiO (TPOTOKO OT 2 MIOHS
2020 r. Ne2/20)



1.IlnanupyemMble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa
Tpe6oBaHusi K YPOBHIO NOAT0TOBKH BbINYCKHUKOB

B pesynbrare u3ydyeHus: acTpOHOMUHU Ha 0a30BOM YpOBHE YUEHUK JIOJKCH:

3HATH/IOHUMATH:

- CMBICJI IOHSITUI: FEOLIEHTPUYECKAs U TeJIMOLIEHTPUYECKas CUCTEMA, BUIUMAsl 3BE3AHAs
BEJIMYMHA, CO3BE3/IUE, IPOTUBOCTOSHUS U COEUHEHUS IIJIAaHET, KOMETA, aCTEPOU, METEOP, METEOPUT,
METEOPOU/I, INIaHETA, CIIYTHHUK, 3Be31a, ConHeuHas cuctema, I'anaktuka, Beenennas, BceMupHoe u
MOSICHOE BpPEeMs, BHECOJIHEYHAs IUIaHeTa (PK30IJIaHeTa), CIIeKTpaibHas Kiaccudukalus 3Be3/,
IapaJulakc, peIMKTOBOE u3ilydeHue, bonsion B3peiB, uepHas asipa;

- CMbICIT (PU3UUECKUX BEJIMYUH: MapCeK, CBETOBOM I'0Jl, ACTPOHOMMYECKAs €AMHUIIA, 3BE3AHAS
BEJIMYNHA;

- cMBICT (HM3UYECKOTO 3aKkoHa Xab0:a;

- OCHOBHBIE 3Tallbl OCBOEHMSI KOCMUYECKOT'O POCTPAHCTBA;

- TUIIOTE3bl TPOUCX 0K IeHUsI COIHEUHON CUCTEMBI,

- OCHOBHBIE XapaKTEpUCTUKU U cTpoeHre CoHIla, COTHEYHON aTMOoCc(hepsl; pa3Mepbl

["anakTuku, nonoxxkenue u nepuo odpaimieHus CoyHIla OTHOCUTENBHO

eHTpa ['anmakTuku;

yMeTh:

-IIPUBOJIUTH MPUMEPHI: POJIM ACTPOHOMHH B Pa3BUTUHU IIUBHIN3AIUH, HCTIOIB30BaHUS
METO/I0B UCCIIEOBAaHUI B aCTPOHOMUH, PA3IUYHBIX AHANa30HOB 3JIEKTPOMArHUTHBIX U3JTy4YE€HUM
JUIst nostydeHust uHpopmanuu o0 oobekTax BeenenHoit, moaydeHus: acTpOHOMUYECKOH nH(popManun
C IOMOILBIO KOCMUYECKHUX allapaToB U CIIEKTPATILHOIO aHAIN34a, BIUAHUS COJTHEYHOW aKTUBHOCTH
Ha 3eMIIIO;

-OMUCHIBATh U OOBSACHATH: PA3IUYUS KaJleHIape, yCIOBHUS HACTYIICHUS COTHEYHBIX U
JYHHBIX 3aTMEHUM, (Pa3bl JIyHBI, CyTOUHBIE IBHKEHUS CBETUJI, IPUYUHBI BOSHUKHOBEHHS TIPUIIMBOB
Y OTJIMBOB; MPUHIUN JIEHCTBUS ONITUYECKOTO TEJIECKOIA, B3aUMOCBA3h (PU3NKO-XUMHUECKUX
XapaKTEPUCTHUK 3BE3]] C UCIIOJIb30BaHUEM IUArPaMMBbl «I[BET-CBETUMOCTbY, (PU3NUECKHE TPUUHHBI,
OIPEACISAIOIINE PABHOBECUE 3B€3]1, ICTOYHUK YHEPTUH 3BE3/] U IPOUCXOKICHUE XUMHUUECKUX
AJIEMEHTOB, KPacHOE CMelleHre ¢ TomoIbio 3¢ dekra Jorepa;

-XapaKkTepHU30BaTh OCOOEHHOCTH METO/I0B MIO3HAHUS ACTPOHOMUH, OCHOBHBIE 3JIEMEHTHI U
cBoiicTBa rmaHeT COJTHEYHOIN CUCTEMBI, METO/Ibl OIIPEIETICHNS PACCTOSHUM 1 IMHEHHBIX pa3MepoB
HEOECHBIX TeJ, BO3MOYKHBIE ITYTH 3BOJIOIUH 3BE3]1 PA3IMYHON MACCHI;

- HaX0JIUTh Ha HeOe OCHOBHBIE co3Be31usi CeBepHOro Mmoymapus, B ToM uncie: bombias
Mensenuua, Manas Mensenunia, Bonomnac, Jle6enn, Kaccuones, Opuon; cambie spkue 3Be31bl, B
tom umcie: [lonspuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

- UCTIOJIb30BaTh KOMIBIOTEPHBIE MPUIIOKEHUS AJIs onpeiesieHus nonoxenus ConHua,
Jlynb! 1 3Be3/1 Ha M00YI0 1aTy U BpeMsl CYTOK JJIsl JAHHOT'O HACEeJIEHHOTO MyHKTa;

- WCMOIIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOMN EATeIbHOCTH U
MOBCEIHEBHOM JKU3HU IS

® [MOHMMAaHMSI B3aUMOCBSI3M aCTPOHOMUU C APYTUMH HayKaMH, B OCHOBE KOTOPBIX JIeXkKaT
3HAHMS 110 ACTPOHOMUH, OT/IETIEHUE €€ OT JDKEHAYK;

e oreHMBaHMs UH(OpManmu, coaepxkanieiics B coodmenusx CMU, Untepnere,
HayYHO-TIOMYJISIPHBIX CTaThsX.

I[InanupyemMble pe3yJbTaTbl OCBOEHHS y4eOHOTO mpeamera «ACTPOHOMUS» MO UTOram
oOyuenus B 10 xnacce:

*[TomyunTh TpeACTaBICHUSI O CTPYKType M MacmTabax BceleHHOW M mMecTe dermoBeka B
HEll. Y3HATh 0 cpelICTBax, KOTOPBIE UCIOIb3YIOT ACTPOHOMBI, UTOOBI 3aTJISIHYTh B CAMbIe yIalEHHBIE
yroJiku BceneHHoi 1 He TOJIbKO YBUIETh HEOSCHBIE TeNla B HEJOCTYITHBIX ¢ 3eMJIH nana3oHax JUTHH



BOJIH AJIEKTPOMAarHUTHOTO M3JIY4YeHHsI, HO M Y3HaTh O HOBBIX KaHaJlaX MOJy4eHUs HUH(OpMalHH O
HEOECHBIX TeTax C MOMOIILI0 HEUTPUHHBIX U TPABUTAIIIOHHO-BOJIHOBBIX TEJIECKOIOB.

*V3HaTh O HaOMIOJAEMOM CIIOKHOM JBWXeHWUW 1iaHeT, Jlyner u ComnHia, ux
unTepnpetauuu. Kakyto posb urpanu Habmonenus 3atmenuii Jlyast 1 ConHIla B )KU3HU 00111EeCTBa U
UCTOpUSI UX HAYYHOTO 00bsicHeHUsl. Kak Ha OCHOBE aCTPOHOMUYECKUX SIBIICHUM JIFOJIM HAYUUIIUCH
U3MEPSTHh BPEMS U BECTU KAJICHAPh.

*V3HaTh, Kak Ojaromaps pa3BUTHIO aCTPOHOMHUHU JIIOAM TEPEIUIH OT IPEICTaBICHUSI
TFEOLICHTPUYECKOW CHUCTEMbl MHpPAa K PEBOJIOLMOHHBIM IIPEACTABICHUSIM Te€IMOLEHTPUUYECKON
cuctembl Mupa. Kak Ha ocHOBe TocienHel ObUTH OTKPBITHI 3aKOHBI, YIPABISIONIUE IBHKEHUEM
IJIAHET, U IT03HEE, 3aKOH BCEMUPHOT'O TATOTEHHUS.

* Ha npumepe uCnob30BaHus 3aKOHA BCEMUPHOT'O TATOTEHUS MTOIYYUTh IIPEACTABICHUS O
KOCMHUYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAKOTCS TPACKTOPUH MOJIETOB KOCMUYECKUX
anmnaparoB K IJIaHeTaM. Y3HaTh, KaK MPOSBISET ceOsi BCEeMUPHOE TATOTEHHE Ha SIBJICHUAX B CUCTEME
3emisi—JIyHa, ¥ HBOJIIOIMIO 3TOW CHCTEMBI B OyAyIIEM.

* Y3HaTh O COBPEMEHHOM IPEJCTABICHUH, O CTpOeHUU COTHEYHON CUCTEMBI, O CTPOCHUH
3eMiTi KaK TUIAHETBI M MIPHPOJC MapHUKOBOTO 3(dekTa, 0 CBOMCTBAX IUIAHET 36MHON TPYIIIBI U
IUTAHET-TUTAaHTOB M 00 WCCIIEJJOBAaHUSX aCTEPOUJOB, KOMET, METEOPOMJOB M HOBOIO Kiacca
HEOECHBIX TeJ KapJIMKOBBIX IJIaHET.

*[lonyunts mnpencTaBIeHHE O MeETOJaX AacTpoPU3NYECKUX HCCIEAOBAHUN M 3aKOHAX
(GUBHUKIX, KOTOPBIC UCTIOIB3YIOTCS JIJISl H3ydeHUsT (PU3HUSCKU CBOMCTB HEOSCHBIX TEIl.

*V3nate npupoay ConHIa U €ro akTUBHOCTH, KAaK COJIHEYHAsi aKTUBHOCTb BIIUSET Ha
KmuMaT U Ouocdepy 3emiH, Kak HAa OCHOBE 3aKOHOB (DM3MKH MOKHO pacCuuTaThb BHYTPEHHEE
crpoenne ColiHIIA ¥ KaK HaONOJeHHS 32 TOTOKaMu HeHTpuHO oT CONHIIA MOMOTIIIN 3aryIIHYTh B
ueHTp ConHIa ¥ y3HaTh O TEPMOSAIEPHOM UCTOUYHUKE SHEPIUH.

* Y3HaTh, KaKk ONPEAEISIOT OCHOBHBIE XapPaKTEPUCTUKU 3BE3 U MX B3aMMOCBS3b MEXIY
co00i1, 0 BHYTpEHHEM CTPOCHUHU 3BE3J U UCTOUHMKAX MX DHEPIHU; O HEOOBIYHOCTH CBOMCTB 3BE3]
OeJBbIX KapJIMKOB, HEUTPOHHBIX 3BE3T M YEPHBIX JBIP. Y3HATH, KAK POXKIAIOTCA, )KUBYT U YMUPAIOT
3BE3/IBL.

* Y3HaTh, Kak 110 HAa0JII0/IEHUSM MYJIbCUPYIOMINX 3BE3]T LIeeu 1 ONpeAesiTh paCCTOSTHUS J10
JIPYTHUX TalaKTHUK, KaK aCTPOHOMBI MO0 HAOMIOACHUSIM JBOWHBIX M KPATHBIX 3BE3/ OMPEIEISIIOT MX
MAaccChl.

* [TosryuuTh npeacTaBieHus O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3/1 U y3HATH KaK B 3BE31aX
00pa3yroTCs TSHKENBIE XUMUYECKUE IIEMEHTHI.

* V3HaTh, Kak ycTpoeHa Hama ['amaktuka — Muteunsnii IlyTs, Kak pacnpeneneHbsl B HER
paccesiHHbIE M IIApOBbIE 3BE3/IHBIE CKOIUIEHUS U OO0Naka Mex3BE3MHOro raza u meutn. Kak ¢
MOMOIIbIO HAOII0IEHHUH B MH(paKpaCHBIX JydyaX yJaloCch IPOHUKHYTH Yepe3 TOJLY MEXK3BE3IHOTO
rasa v IbUIM B LIEHTP ['alakTUKH, YBUAETh IBUXKEHUE 3BE3/ B HEM BOKPYT CBEPXMACCUBHOM YEPHOU
JIBIPHI.

*[lonyuynTh TpPEACTABICHHE O pA3JIMYHBIX THUMAX TaJTaKTUK, y3HAaTh O MPOSIBICHUSIX
AKTHBHOCTH TaJaKTUK M KBa3apoB, PacCHpelelIieHUH TATAKTUK B MPOCTPAHCTBE M (OPMHUPOBAHUU
CKOIUIEHUH U SYEUCTOM CTPYKTYPBI UX PACIPEACIECHUS.

* V3HaTh O CTPOEHUH U IBOJIIOIUN YHUKAJIbHOTO 00BhekTa Beenennoit B ieiom. [Ipocnennts
3a pa3BUTUEM NPECTABICHUN O KOHEYHOCTH M OeckoHeuHocTH BceeneHHoM, 0 pyHIaMeHTaIbHBIX
MapajgoKcax, CBA3aHHbIX C HUMU.

*[lonsTh, KaK M3 HAOIIOJAEMOr0 KpPacHOTO CMEIIEHMs] B CIEKTpaxX JalE€KUX TallakKTHK
MIPHIIUIHA K BBIBOAY O HECTAI[MOHAPHOCTH, paclIupeHn: BcenenHoid, 1, 4To B MPOIILUIOM OHa Oblia He
TOJIKO TUIOTHOM, HO M TOpsiYel U, 4TO HaOJI0/1aeMO€ PETMKTOBOE M3JIyuYE€HUE MOATBEPKIAAET ITOT
BA)KHBINM BBIBOJ] COBPEMEHHON KOCMOJIOTHH.

* V3HaTh, KaKk OTKPBUIM YCKOPEHHOE paciiupeHue BceneHHONW W ero CBS3bI0 C TEMHOMU
SHEPIruey U BCEMUPHOW CUIION OTTAJIKMBAHMS, IPOTUBOCTOSIIEH BCEMUPHON CUJIE TATOTEHHUS.

*V3HaTh 00 OTKPBITMHM 3K30IUIAaHET — IIJIAHET OKOJO JPYTUX 3BE3J M COBPEMEHHOM
COCTOSTHUU MPOOJIeMbl TOMCKA BHE3EMHBIX [IUBUIIM3ALIMNA U CBSA3H C HUMHU.



* Hayuntbcs mpoBOIUTh MpOCTEHIINEe aCTPOHOMUYECKHUE HAOIIONEHNS, OPUEHTUPOBATHCS
cpenM SpKUX 3BE3N M CO3BE3IMM, H3MEpATh BbICOTHI 3BE34 U ConHLA, ONpenemnsiTh
ACTPOHOMHUYECKUMHU METOJIaMHU BpeMs, ITUPOTY U JIOJITOTY MECTa HaOIIOIeHUH, U3MEPATh JUAMETP
ConHua 1 U3MepATh COMHEYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTb OT BPEMEHHU.

"ActpoHomus" (0a30BBIH ypOBEHb) - TpeOOBaHUS K IPEIAMETHBIM PE3yJIbTaTaM OCBOCHUS
y4eOHOTO MpeMeTa JOKHBI OTPaXKaTh:

1) cpopmupoBaHHOCTH IPECTaBICHUN O cTpoeHUH COTHEYHON CHCTEMBI, 3BOJIIOIUY 3BE3/] U
BcenenHoii, mpocTpaHCTBEHHO-BpEMEHHBIX MaciiTabax BeeneHHOl;

2) MOHUMAaHKE CYIIHOCTH HaOII01aeMbIX BO BCenleHHOM sIBJICHUIA;

3) BlajieHuEe OCHOBOIIOJIATAIOIIUMH ACTPOHOMHYECKUMU MOHITUSIMU, TEOPUSIMHU, 3aKOHAMU 1
3aKOHOMEPHOCTSIMU, YBEPEHHOE 10JIb30BAHUE ACTPOHOMHUYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOIA;

4) chopMHUPOBAHHOCTh TPEACTABICHUH O 3HAYCHUM AaCTPOHOMHHM B MPAKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA U JalbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUH;

5) oco3HaHHME POJIM OTEYECTBEHHON HAYKU B OCBOCHUHM U HMCIIOJIb30BAHWU KOCMHYECKOTO
MIPOCTPAHCTBA U PA3BUTHH MEXAYHAPOIHOTO COTPYIHUYECTBA B 3TOM 00IaCTH.

I[InanupyeMble JIMYHOCTHBIE Pe3yJILTATHI

— OpHeHTalus OOYyYalollUXCs Ha pealn3alyi0 TO3UTUBHBIX JKMU3HEHHBIX IEPCIEKTHB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K JTMYHOCTHOMY CaMOOTPEIEIICHUIO,
CIOCOOHOCTH CTAaBUTH 1I€JIN U CTPOUTD KU3HEHHBIC TIJIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYarOmIMXCS K OTCTAaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCThH BBIPAOATHIBATH COOCTBEHHYIO MO3UIIMIO IO
OTHONIICHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITUSM IMPOILUIOTO U HACTOSIIEr0 Ha OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPUH, TYXOBHBIX IIEHHOCTEH M IOCTHKEHUHN HAIIeH CTpaHBbI;

— TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS K CamMOpa3BUTHUIO M CaMOBOCIUTAHHUIO B
COOTBETCTBUU C OOIICYEIIOBEUECCKUMHU IIEHHOCTSIMU U UCaIaMH IPaXkIaHCKOTO OOIIECTRA.

—  poccuiickas HJIEHTUYHOCTh, CHOCOOHOCTh K OCO3HAHHIO POCCHUHCKON HIACHTUYHOCTH B
MOJIMKYJIBTYPHOM ~ COIIMYME€, UYYBCTBO MPUYACTHOCTH K HUCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoja u cyabbe Poccum, marpuoTus3Mm, rOTOBHOCTH K CIyXeHHIO OTeuecTBy, ero
3aIUTE;

—  YB@XEHHE K CBOEMY HapOJy, UyBCTBO OTBETCTBEHHOCTH mepes PoauHoil, ropaoctu 3a cBoi
Kpaii, cBO0 PoauHy, mpomuioe U HacTOsIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu, yBakeHue K
rocyJIapCTBEHHBIM cUMBOJIaM (repo, ¢uiar, FTMMH);

— BOCIHTAaHUE YBWXEHUS K KYJIbType, S3bIKaM, TPATUIUAM ¢ OObIYasiM HapPOJIOB,
npoxuBaroux B Poccuiickoit @enepanuu.

—  TPaXJaHCTBEHHOCTh, TPAXKIAHCKAs TO3UIMSI AKTMBHOTO U OTBETCTBEHHOTO 4YJICHa
pOCCUICKOro 0OIIecTBa, OCO3HAIOMIETO CBOM KOHCTHTYIIMOHHBIE TMpaBa U OOS3aHHOCTH,
YBAXKAIOIIIETO 3aKOH U MPABOMOPSIOK, 0OCO3HAHHO MPUHUMAIOIIETO TPATUIIMOHHBIC HAIIMOHAIBHBIC U
oOImieueoBeuecKrue TyYMaHHUCTUYECKHE U JIEMOKPATUYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIECTBEHHOH KHU3HH;

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO pa3BUTHUS HAyKH H
OOIIIECTBEHHONW TMPAKTHUKHA, OCHOBAaHHOE Ha JHAJIOT€ KYyJIbTYp, a TaKXe pPa3IudHbIx (Hopm
0OIIECTBEHHOTO CO3HAHMSI, OCO3HAHKE CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

— (¢opMupoBaHHE BBIPAKEHHONW B TIOBEJICHUH HPABCTBEHHOW TMO3UIIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATENbHOMY BBIOOPY /100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEJICHUS HAa OCHOBE
YCBOEHUS 00IIIEYEIIOBEUECKUX IIEHHOCTEH U HPABCTBEHHBIX YYBCTB (YE€CTH, J0JITa, CIIPABEIJTNBOCTH,
MUIJIOCEPUS U IPYKETI00us);

—  pa3BUTHE KOMIIETCHIIUA COTPYAHUYECTBA CO CBEPCTHHKAMH, JETHbMH MIIAJIIETO BO3pacTa,
B3pPOCIIBIMH B 00pa30BaTEbHOM, OOIIIECTBEHHO TMOJIE3HOH, y4eOHO-UCCIEA0BATEIbCKOM, MPOSKTHON
U IPYTUX BHJIAX JACATEIHHOCTH.

—  MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHUUYECKOMY TBOPUECTBY, BIa/ICHUE IOCTOBEPHOU MH(OpMAIIIel o



NEPEIOBBIX TOCTH)KCHUSX M OTKPBITUSIX MHPOBOH M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HaHUSIX 00 YCTpOicTBE MHpa U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHWIO, B TOM 4YHCIE CcaMOOOpa3OBaHMIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K HEIIPEPHIBHOMY 00Pa30BaHHIO KaK yCIOBUIO
YCIIEIIHOM MPOo(}hecCHOHAIBHOM U 00IIECTBEHHOM NEeSITeIbHOCTH,

—  ACTETHYECKOE OTHOIICHUS K MUPY;

— CO3HaHHBIA BBIOOp Oyaymiel mpodeccuu Kak MyTh M CHOCOO peanu3anuud COOCTBEHHBIX
YKU3HCHHBIX TUIaHOB;

— TOTOBHOCTH OOy4arommxcs K TPYAOBOW TPOGECCHOHATBHOW JEATEIhHOCTH KaK K
BO3MOXKHOCTH  Y4acTHUsi B PCUICHHM  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
0011IeHalIMOHATILHBIX MPOOJIEeM;

I[lnannpyeMble MeTanpeaMeTHbIE Pe3yJIbTAThI
1. PeryasiTuBHbIE YHHBepcaJbHbIe yueOHbIe JelicTBUSI
BohinycKHUK HAy4YuTCS:

—  CaMOCTOSITENIbHO OMpPENENsITh LENH, 3a]aBaTh apaMeTpbl U KPUTEPHUH, IO KOTOPBIM MOKHO
OTPENIETTUTh, YTO 1IeJIb JIOCTUTHYTA;

—  OIICHMBATh BO3MOXKHBIE TMOCIEACTBUS JOCTH)KCHUS TOCTAaBICHHOW LIETH B JEATEIBHOCTH,
COOCTBEHHOM XW3HHM W KM3HU OKPYKAIOUIUX JIIOJIEH, OCHOBBIBASCH HA COOOPAKEHUSX ITHKUA M
MOpaJH;

— cTaBUTh W (PopMyIHpoBaTh COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIbHON NEATEILHOCTH H
JKU3HEHHBIX CUTYaIUsX;

—  OLIGHHMBATh PECYPCHI, B TOM YHCJIE BPEMS U IPYrUe HEMaTepruaibHbIE PECYpPChl, HEOOXOUMBbIE
JUTSL TOCTHYKEHUS TIOCTaBICHHOH 11eIH;

— BbIOMpaTh TYyTh JOCTWIKCHHUS IICJIM, IUTAHUPOBATH pEIICHHE ITOCTABJICHHBIX 3aj1ad,
ONTUMM3UPYS MaTepHAIIbHBIEC U HEMaTEePHAIbHBIEC 3aTPAThL;

—  OpraHu3oBBIBaTh J(P(EKTUBHBI IMOUCK PECypCOB, HEOOXOMUMBIX JUISI JOCTHKCHHS
MOCTaBJICHHOM 11eJH;

—  COIOCTaBJISITh MOJTYYEHHBIN pe3yibTaT JESTENIbHOCTH C TOCTABJIEHHOW 3apaHee LIETbIO.

2. [To3HaBaTe/ibHbIE YHHBEPCAJbHbIE Yy4eOHbIE 1eiicTBUS
BoinycKHUK HAy4uTCH:

— HCKaTh W HaXOJIUTh OOOOIIEHHBIE CMOCOOBI PEIICHHS 3a7ady, B TOM YHCIE, OCYIIECTBIISTh
pa3BepHYTHI WHGOPMALMOHHBIA TMOUCK M CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHBIE H
MO03HABaTEJIbHbIE) 3a/1a4H;

— KpUTHYECKH OIEHMBaTh M HWHTEPIPETHUPOBATh HHPOPMAIMIO C Ppa3HBIX MO3UIHIA,
pacro3HaBaTh U (UKCHUPOBATH MPOTUBOPEUHNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

—  HCHOJB30BaTh PAa3JIMYHbIE MOJEIBHO-CXEMAaTUYECKUE CpEeACTBA JUIsl IPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWM, a TAaK)KE MPOTHBOPEUUH, BBIIBIEHHBIX B HH(GOPMAIIMOHHBIX
HCTOYHHUKAX;

—  HaXOJUTh W TPUBOIUTH KPUTHYECKHE ApTyMEHTHI B OTHOIIECHWUU ACHUCTBUN M CYXKICHHUI
JIPYyroro; CIOKOWHO M pPa3yMHO OTHOCUTHCA K KPUTHYECKMM 3aMEUaHUSM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHUSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 32 paMKHd Yy4eOHOrO MpeIMeTa M OCYIIECTBISTH IeJCHAMPaBICHHBIA MOUCK
BO3MOYKHOCTEH I IITUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

—  BBICTpamBaTh WHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUYUTHIBAS OTPAHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIEC OTPAHUUCHUS;

—  MEHSTh U yJEp>KUBATh Pa3HbI€ NO3UIIMHU B IO3HABATEIILHON 1€ATEILHOCTH.

3. KoMMyHMKaTHBHbIE YHHBepPCaJbHbIEe yUeOHbIe JAeiicTBUS
BbInyCKHUK HAY4YUTCH:



—  OCYHIECTBIISTH JEJIOBYI0O KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK
BHYTpPU 00pa30BaTENbHOM OpraHM3alud, TaK U 3a ee MpeleiaMu), MoA0HpaTh MapTHEPOB s
JIEIOBOM KOMMYHUKAIlUM HCXOASl M3 COOOpaXEHMH pe3yJbTaTMBHOCTU B3aUMOJEHMCTBUSA, a HE
JIMYHBIX CUMIIaTHUH;

— P OCYLIECTBJIEHUHU I'PYNIIOBON pabOThI OBITh KaK PYKOBOJUTENEM, TaK U YICHOM KOMaH/Ibl
B Pa3HBIX pOJISIX (FeHepaTop UAeH, KPUTUK, UCIIOJHUTENb, BEICTYIAIOIINN, SKCIIEPT U T.1.);

—  KOOPJIMHHMPOBATH M BBHINOJHATH pPabOTy B YCIOBHSAX pEAIbHOT0, BUPTYAJIbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

—  Pa3sBEpHYTO, JIOTMYHO U TOYHO U3JIaraTh CBOKO TOUKY 3PEHMS C UCIIOJIb30BAHUEM aJICKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

—  pacmo3HaBaTh KOH(JIUKTOTCHHbIE CUTYAIlUU U MPEIOTBPAIIATh KOH(PIUKTHI IO UX aKTUBHOM
(a3pl, BBICTpPauWBaTh JEJIOBYI0 M 00pa30BaTENbHYI0 KOMMYHHUKALMIO, HW30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

OcHoBHBIC HANIPABJICHUS] BOCIIUTATEILHON NeATEJIbHOCTH:

1 .I'paxxnanckoe BOCIIMTAHUE;

2 IlaTpuoTnyeckoe BocuTaHue 1 (POpMUPOBAHHE POCCUICKOM

UJEHTUYHOCTH;

3.JlyXOBHOE ¥ HPAaBCTBEHHOE BOCIIMTAaHHUE JIETEH Ha OCHOBE

POCCHUICKHUX TPAJULIMOHHBIX LIEHHOCTEN;

4.1Ipuobuienue aerei K KyJabTypHOMY Hacienuto (DcTeTu4eckoe

BOCIIMTAHUE);

5.IMonmynspusanus Hay4HbIX 3HaHUH cpeau neteit (Llennoctu

HAy4YHOTO [TO3HaHU);

6.Du3nueckoe BOCIUTaHUE U (OPMHUPOBAHUE KYIBTYPHI 3/10POBbS;

7. TpynoBoe BocnuTanue u MpohecCHoHaIbHOE

CaMOOIIPEIEIICHHE;

8.OK0JI0rn4ecKoe BOCIUTAHUE.

2.Conep:xkanue yueOHOIro npeamera
- Judaxmuueckue eouHuyvl 0006aeienvl Uz npuxaza Munucmepcmea obdpazosanus u nayku Poccutickotl
@eoepayuu om 07.06.2017 2o00a «O eHecenuu usmeHenuli 6 @Heoepanvhvili KOMHOHEHmM 20CYOaAPCMEEHHbIX
00paA306aMENLHBIX CIMAHOAPOB8 HAUAILHO20 00We20, OCHOBHO20 00ueco U cpeonezo (NoaH020) 0bue2o 0opazosanisl,
ymeepaicoenno2o npuxazom Munucmepcmea oopasosanus Poccutickou @edepayuu om 5 mapma 2004 2. Ne 1089»

1.BBenenue B acrpounoMuio (1 u)

IIpeamer acTpOHOMMHU.

Ponp actpoHoMHMM B pa3BUTUM IUBWIM3AIMHM. OBOJIOLHMS B3IJIAJOB YEJIOBEKa Ha
Bcenennyto. I'eonienTprueckas v reamoneHTpruueckas cucteMbl. OcOOEHHOCTH METOIOB MO3HAHUS B
acTpoHOMHUH. [IpakTHyeckoe MpUMEHEHHE aCTPOHOMMYECKUX uccienoBaHuil. Mcropusa passuths
OTEUECTBEHHON KOCMOHABTUKH. [lepBhlli MCKYCCTBEHHBIN CyTHUK 3emiu, noner FO.A. I'arapuna.
JocTtrxenns: COBpeMEHHOW KOCMOHABTHKH.

Crtpoenue n Mmaciitadbl BeesieHHOM, U COBpeMeHHbIe HAOII0IeHUs

Kakne tena 3anonusror Beenennyro. KakoBbel MX XapakTepHbIE pa3Mepbl U PacCTOSIHUS
mMexay HuMH. Kakue ¢usnueckue ycloBus BCTpeyaroTcs B HUX. BeeneHHnas pacumpsiercs.

I'e 1 kak paboTalOT caMble KPYIHbIE ONTUYECKHE TeNecKoIbl. Kak acTpOHOMBI HCCIIEAYIOT
ramMmma-usiryueHue Beenennoit. Uto yBuaenn rpaBUTallMOHHO-BOJIHOBBIE M HEUTPUHHBIE TEJIECKOIIBI.

2.Actpometpus (5 4)
OCHOBBI IPAKTHYECKOH ACTPOHOMMUH.

HebGecnas cepa. Ocobrie Touku HeOecHOM chepbl. HeObecHbIe KOOpIUHATHI. 3Be3HAS KapTa,
CO3BE3/IUs1, UCTIOJIb30BAHNE KOMITBIOTEPHBIX MPUIIOKEHHH 11 0TOOpakeHUs 3Be3AHOT0 HeOa. Bunnmas
3Be3aHast BenuurHa. CyTouHOe ABMKEeHHE cBeTHI. CBSA3b BHIMMOTO PaCIOIOXKEHHS 00BEKTOB Ha HeOe
U reorpaduvecKux KoopAauHat HaOmonatens. [[smxenne 3emuu Bokpyr ConHIa.




3Bé31HOE HE0O M BUAUMOE IBHKEHUE HEOeCHbIX CBeTHII

Kaxkue 3BE311b1 BX0msT B co3Be3aust Opuona u Jlebens. CotHIIe TBHKETCS 1O IKITUTITHKE.
[TnaneTs coBepmaroT neTieodpazHoe apmwkeHne. HeGecHbie KoopaAMHATHI

Uro Takoe HeOeCHbIN KBAaTOP M HEOECHBINH MepuauaH. Kak CTposT 3KBaTOPUAIBHYIO CUCTEMY
HeOeCHBIX KoopauHaT. Kak cTposiT TOpU30HTANILHYIO CHCTEMY HEOSCHBIX KoOpauHaT. Buaumoe
ABHkeHHe miiaHeT U CoutHIa

[TeTieoOpazHoe ABMKCHHE IUIAHET, MOMSATHOEC M TMPSMOE JBIDKEHUE TUTAHET. DKIIMITHKA,
30uakalibHble co3Be3aus. HepaBHOMepHOoe nBuxkeHue ConHIla M0 SKIUITHKE.

JABukenue JIyHbl u 3aTMeHUs

®a3bl JIyHbI 1 CHHOJUYECKUM MECSIL], YCIOBHS HACTYIUICHUS COJTHEYHOI'O U JIyHHOTO
3arMeHui. [louemy nporcxodat conHeunsle 3atMeHus. Capoc U npejcKa3anus 3aTMeHul . Buaumoe
nerxenue u (assl Jlynsl. ColHeUHbIE U JIYHHbBIE 3aTMEHHUSL.

Bpems u kasnengapb

3BE3IHOE U COTHEYHOE BPEMS, 3BE3HBIN U TPOMMYECKUM TOJI. Y CTPOMCTBO JIYHHOTO U
COJIHEUHOTO KaJIeH1apsi, mpoosieMbl ux corsacoBanust KOnmaHcKuil M TpUrOpuaHCKUA KaJleHIapHu.

3.Hebecnas mexanuka (3 4)

I'esimonenTpuyeckas cucreMa Mupa

[IpencraBnenus o crpoeHry COTHEUHOM CHUCTEMBI B @aHTUYHbBIE BPEMEHA U B CPEHEBEKOBBE.
I'ennoneHTpHrYecKas cucTeMa MHUpa, 10Ka3aTelbCTBO BpaleHus 3emun Bokpyr Connua. [Tapamnake
3BE3/] M OIIPEJICIICHUE PACCTOSIHUS 10 HUX, apceK. CTpykTypa u Maciutadbl COIMHEYHOM CUCTEMBI.
Kondurypauus u ycioBust BUIUMOCTH IIaHeT. MeTobl orpeesieHus paccTostHui 10 Ten CoaHeyHon
CHUCTEMBI U UX Pa3MepOB.

3akonbl Kensiepa

Otkpsitue W.Kennepom 3akoHoB aBuxkeHus miaaHeT. OTKpbITHE 3akoHa BecemupHoro
TAroTeHUs U 06001EHHbIe 3akoHbl Kerepa. Onpenenenue macc HebecHbIX Ten. OnpeeneHne Mace
HeOecHbIX Tell. JIBHKeHNe UCKYCCTBEHHBIX HEOECHBIX TEIl.

Kocmuueckue ckopoctu

Pacuérbl nepBoil 1 BTOpOi KOCMUYECKON CKOPOCTH U X pusndeckuii cMbici. [Tonér F0.A.
["arapuHa BOKpyr 3eMJIH 10 KpyroBoi opOuTe.

MexniianeTHbIe TepeaéTnl

ITonsATHE ONTUMAIBHON TPAEKTOPHUU IOJIETA K IIIaHETe. Bpems moJi€ra K II1aHeTe U JaThl
CTapToOB.

Jlyna u e€ Biausinue Ha 3emJ1io

JIynnslii penbed u ero npupoja. [IpunusHoe B3aumopeiicteue mexay JlyHoi u 3eMinéil.
VY nanenue Jlynsl ot 3emuin u 3ameanieHue BpameHus 3emin. [Ipeneccus 3eMHOM ocu U IIpeBapeHne
PaBHOAECHCTBUM.

4.Ctpoenue CoaHeunoi cucreMmsl (7 4)

Cospemennble npeacrasiieHust 0 ComHe4HOH cucreme.

CocraB CosHeuHOM cucTeMsl. [[1aHeTsl 3eMHOM IPYyMIBI U IUIAHEThI- TUTAHTHI, UX
npUHIUNHaIbHbIe padnuuus. O6mako komet Oopta u Ilosic Koiinepa. Pazmeps! Ten conHedHoi
cucreMsl. [Ipoucxoxaenne CoaHEYHON CHCTEMBI.

IInanera 3emus

®dopma u pazmepsl 3emiu. Baytpernee ctpoenue 3emnn. Ponbs mapaukoBoro s dexra B
dbopmupoBanuu knumata 3emin. Cucrema 3emis - JlyHa.

Il1aneTsl 3eMHOM IrPyIIIbI

NccnenoBanus Mepkypust, Benepsl u Mapca, ux cxoxects ¢ 3eMnéil. Kak napHUKoOBbII
a¢deKT rpeer NOBEpXHOCTh 3eMiIH U neperpeBaeT atmocdepy Benepsl. Ecte u xu3np Ha Mapce.
OBoummonus opout cyrHUKoB Mapca ®@oboca u Jleiimoca.

Il1aHeTbI-THTAHTBI




®dusznyeckue corictsa FOnurepa, CarypHa, Ypana u HentyHa. Bynkanndeckas 1esTelNbHOCTh
Ha cniytHuke Onurepa Mo. [Ipupoaa kosen BOKpYT MJIaHET-TUTAaHTOB.

I[lnaneTbI-kapJuKn U UX cBolicTBa. MaJibie Tes1a CoJIHEYUHOI CHCTEMBI
[Tpupona u aBmxenue acrepousioB. Crernuduka ABMKEHUS Pyl acTepousoB TposHies u ['pekos.
[Tpupona u aemxenue komert. [losic Koiinepa u O6mako komet Oopta. [Ipupoma MmeTeopos u
MeTeopuToB. CIIyTHUKM U KOJIbIIA IUVIAaHET. ACTEpPOUJIHAS ONTACHOCTh

MeTeopbl U METEOPUTHI

[Ipupona nagaromux 3B€3/1, METEOPHBIE TIOTOKU U UX paguaHThl. CBsA3b MEXI1Y METCOPHBIMU
MOTOKamMu ¥ komeTaMmu. [Ipuposa KaMEHHBIX U KENE3HBIX METEOpUTOB. [Iprpoaa METEOPUTHBIX
KpaTepoB.

S.llpakTnyeckas acrpodusuka u ¢puzuka Coanua (7 u)
MeToabl acTpoGU3MUYECKUX UCCACA0BAHNMI

DNEeKTPOMarHMTHOE U3JIy4eHHE, KOCMUUECKHUE JTyYd U TPaBUTALIMOHHBIE BOJIHBI KaK HCTOYHUK
uH(pOpPMaLIMU O IPUPOAE U CBOIMCTBAaX HeOeCHbIX Tel. HazeMHble M KOCMUUYECKHUE TEJIECKOIbI, TPUHLIUI
ux pabdotel. Kocmuyeckue anmaparsl. CriekTpanbHblii ananmu3. Ddext [oriepa. 3aKOH CMEIIeHHS
Buna. 3akon Credana-bonbsiimana.

Y CTpONCTBO U XapaKTEPUCTUKHU TEIECKOIIOB PEPpaKkTOPOB U PeIeKTOPOB. Y CTPOICTBO
PaMoTEeNEeCKONOB, PAAMOUHTEPHEPOMETPHI.

Counne
OcHoBnble xapakrepucTuku Comnnia. OnpeneneHie Macchl, TEMIEPATypbl U XUMUYECKOTIO COCTaBa
Comnna. Ctpoenue comHeunon armocdepsl. [IposiBieHns coMHEUHON aKTUBHOCTHU: TISITHA, BCIIBIIIIKH,
npotyoepanibl. [lepnoIuyHOCTh COTHEYHON aKTUBHOCTU. POJIb MArHUTHBIX MOJIEH HA COJIHIIE.

ConHeuyHast akTUBHOCTD U €€ BIIMsHKE Ha 3eMilto ¥ Ouocdepy. ColHeUHO-3€MHBIE CBS3H.

Buyrpennee crpoenue CosHua

Teopernueckuii pacu€r Temreparypsl B ieHTpe CosiHLa. SAepHbIi HCTOUHUK SHEPTUU U
TEPMOSIIEPHBIE PEAKLIUN CUHTE3a TeMsl U3 BOJIOPO/1a, IIEPEHOC dHEPruu U3 1ieHTpa CoJlHIa HapyXKY,
KOHBEKTHUBHAsl 30Ha. HeUTpuHHBIN Teneckon 1 HaOIoAeHHs ToToKa HeHTpuHo oT ConHua.

3Bé3nbI

OcHOBHbIE XapaKTEePUCTUKH 3BE3.

OcHOBHBIE (HPUBNKO-XUMHUYECKHE XapaKTEPUCTHKH U UX B3aUMHasl CBsA3b. PazHOOOpasne 3Be3HBIX
XapaKTEePUCTUK U UX 3aKOHOMepHOCTH. OnpeeneHne pacCTOSHUS 10 3B€3/1, Iapajuiakc. J|BoiHbIC U
KpaTHbIe 3Be3/1bl. BHeconHeunsle miuaneTsl. [Ipobiaema cyiiecTBoBaHMs dKU3HU BO BCEICHHOM
BuyTpeHHee cTpoeHre U HCTOYHUKU SHEPTUH 3Be3]1. [IponcxoxkieHne XuMHYecKuX 3JI€MEHTOB.
OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3J: MacChl, CBETMMOCTH, TEMIIEpaTypbl W
XUMHUYECKOro coctaBa. CriekTpanbpHas Kiaccuduxanus 38€31 U e€ pusndeckre ocHOBbI. Jlnarpamma
«CIIEKTPAJIbHBIN KJIacC» — CBETUMOCTB 3BE3]1, CBSA3b MEKY MAaCCON U CBETUMOCTBIO 3BE3].
BuyTrpenHee cTpoeHue 3Bé37
CrtpoeHue 3Be3/bl TTIaBHOM 11OCIIE0BATEIBHOCTH.
CtpoeHnue 3BE3/] KpaCHBIX THTAHTOB U CBEPXTMTAHTOB.
Beable u KopuYHeBbIe KAPJIMKH, HEMTPOHHBIE 3BE31bI, IIYJIbCAPbI U YéPHBIE AbIPHI
Crpoenue 3BE37 OenblX KapiuKOB U Tpelesl Ha X Maccy — mpenen Yanapacekapa.
ITynbcapbl 1 HeUTPOHHBIE 3BE3 /bl [Ipupoa YEPHBIX ABIP U UX ITAPAMETPHI.
/[BOliHbIE, KPaTHBIE U NMepeMeHHbIe 3BE3/1bI
Habmronenus 1BOMHBIX U KpaTHBIX 3BE3/1. BenbixuBaronue 38e3/1bl. 3aTMEHHO-TIEPEMEHHBIE
3BE3abl. OrmpeneneHre macc JBOMHBIX 3BE3. Ilynbcupyromue nepeMeHHble 3BE3bI, KPUBbBIE
n3MeHeHHs Oiiecka neden1. 3aBUCMMOCTb MEX/1y CBETUMOCTBIO U TIEPUOJIOM IyJbcaluil y nedeuns.
Hedenapr — masiku Bo BeeneHHOM, 110 KOTOPBIM ONPEIETISIOT PACCTOSIHUS 10 TaNEKUX CKOTUICHUHN U
TaJIaKTHK.
HoBble U cBepXHOBBIE 3BE3/1bI



XapaKkTepUCTUKU BCIBIIIEK HOBBIX 3BE371. CBsA3b HOBBIX 3BE37 C TECHBIMHU JIBOWHBIMU
CHCTEMaMH, COJIEpKalllMMH 3Be31ly Oeublii kapiuk. I[leperekanue BemiecTBa U SACPHBIN B3pHIB Ha
MOBEPXHOCTU Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bI. XapaKTEPUCTUKH BCIIBIIIEK
CBEPXHOBBIX 3BE311. ['paBUTAIMOHHBIN KOJUTAIC OEIOTo KapimKa ¢ Maccoit YaHapacekapa B cOCTaBe
TECHOM JBOMHOM 3B€3/bl — BCIIBIIIKA CBEPXHOBOM MEpBOro TUNa. B3pblB MacCHUBHOM 3BE3/bl B
KOHIIE CBOCH SBOJIIOIMU — B3PHIB CBEPXHOBOW BTOporo tuma. HabmioJeHne ocTaTKoB B3pPHIBOB
CBEPXHOBBIX 3BE3/L.

IBOJTIOIHUSA 3BE3/1: POAKICHHUE, )KU3Hb H CMEPTh 3BE3]]

OBOJIIOLMS 3BE3]], €€ ATAIlbl 1 KOHEYHbIE CTAINH.

Pacuér  nOpooOJIKMTENBPHOCTH  JKM3HM  3BE3J  pa3sHOM  Macchl Ha  TJIABHOM
rocieoBarenbHoCTU. Ilepexo B KpacHbIE TUTaHTBI M CBEPXTMTAHTHI [10CIIE MCUEPIIaHHs BOJOPO/aA.
CnokoiiHasi 3BOJIOLMS MAaJOMACCUBHBIX 3BE3[, W TPABUTALMOHHBIA KOJUIAIIC M B3PbIB C
o0pa3oBaHMEM HEHTPOHHOM 3BE3/bI WIIM YEPHOH JBIPBI MACCUBHOM 3Be3/1bl. OnpesienieHne Bo3pacra
3BE3/IHBIX CKOIUIEHUH U OT/AENIbHBIX 3BE3/ U IPOBEPKA TEOPUHU IBOIIOLNHN 3BE3L.

6.Hama N'anakruka - Mueunsltii [Iyts (3 4)

I'a3 1 nbLIb B N'astakTHKE

Cocras u ctpykrypa ["aakTuku. 3Be31HbIE CKOIIEHHs. MeX3BE3/1HbIH a3 U Iblib.
Bpamenue 'anaktuku. TemHas Marepusi.

Kak o6pazyroTcs orpaxkaTtenbHble TyMaHHOCTH. [louemy cBeTsiTes nuddy3Hbple TyMaHHOCTH

Kak KOHLIEHTpUPYIOTCs ra30BbIE U IIBUIEBBIE TYMaHHOCTH B | alakTHKe.

PaccesstHHbIC M IapOBbIE 3BE3HBbIC CKOIJICHHUS

HaGmomaembie cBoMCTBa paccesHHBIX 3BE3NHBIX CKorieHuM. HaOmiomaembie cBoicTBa
LIapOBBIX 3BE3AHBIX CKOILIEHUWI. PacnpeneneHue u xapakTep JBMKECHMs CKOIICHUM B l'anakTuke.
Pacnpenenenue 3B€31, CKOIJIEHHUI, ra3a U NbUIM B [ alakTuke.

CeepxMaccuBHas 4€pHasi AbIpa B LIeHTpe ['anakTuku u kocmuueckue aydu. MudpakpacHsle
HAOMIOACHUST JBMKCHUS 3BE3A B lLeHTpe [amakThku W oOHapyxkeHHe B LeHTpe [ amakTuku
CBEpXMACCUBHOMN 4epHOIl IbIpbl. Pacuér mapameTpoB cBepxXMaccuBHOM u€pHoi abIpbl. Habmronenus
KOCMHMYECKHX JIy4el U UX CBS3b CO B3PBIBAMM CBEPXHOBBIX 3BE3I.

7.I'anakTuku (3 4)

Kak knmaccudunpoBanu rajakTuku mo Gpopme U kKaMepTOHHas Auarpamma Xaooma.
CBoiicTBa CIMPaTbHBIX, UTUNTHYCCKUX U HEMIPABUIIBHBIX TATAKTHK. KpacHoe cMereHwe B
CIEKTpax TaJaKTUK U OMpe/IeTICHHe PAcCTOSAHUS 10 HUX. OTKpPBITHE JPYTUX TaJaKTHUK.
MHoroo6pasue rajJakThK ¥ HX OCHOBHBIC XapaKTePUCTHKH.

3axon Xa00J1a

Bpanienue ranakTuk u TEMHas MaTepus B HUX.

AKTHBHbBIE T'AJIAKTHKH U KBa3apbl

[Tprposa aKTUBHOCTH TANIAKTHK, PAJUOTATIAKTUKA W B3aMMOJCHCTBYIONINE TalAKTHUKH.
HeoObrunbIe cBOMCTBA KBa3apoB, X CBA3H C APAMU TAIAKTUK U aKTUBHOCTBIO YEPHBIX JBIP B HUX.

CkoIuieHns rajJJakTuk

HabmronaeMbie cBOICTBa CKOTUICHHI TallaKTHUK, PEHTT€HOBCKOE M3IIy4YeHUE, TeMIIepaTypa u
Macca MEXTaJaKTHIECKOro Ta3a, HeOOXOMMOCTh CYIIECTBOBAHUS TEMHON MaTEPUU B CKOTUICHHSIX
ranakTuk. O1eHKa Macchl TEMHOW MaTepHH B CKOIUICHUSX. S[4eucTasi CTpYKTypa pachpeesieHus
TaJlaKTUKH CKOIUIEHWUH TaJIAKTHK.

8.CTpoenne u dBoaonus Beesgennoii (2 4)

Koneynocts u  0eckOHe4YHOCTHL BcesleHHOH — mMapagokchbl  KJIACCHYECKOM
KOCMOJIOTHH.
3aK0H BCEMUPHOTO TATOTEHUS U MPECTABICHUS 0 KOHEYHOCTH M O€CKOHEYHOCTH BceneHHOiM.
doToOMETPUYECKUN MapaOKC U IPOTUBOPEUHSI MEKTY KJIACCUISCKUMHU MPECTABICHUSIMHU O
crpoenuu Beenennoii u Habmonenusimu. Heo6xonumMocTts npuBieyeHus o0men Teopun
OTHOCUTEILHOCTH JIJIs1 TOCTpoeHus Mojienn BeenenHoi. CBs3b MEXIY TEOMETPUUYECKUX CBOMCTB




npocTpaHcTBa BeenneHHoil ¢ pacnpeiesieHueM U IBU>)KEHUEM MaTepuu B Heil. CBepXMacCHUBHBIE
YepHbIE JbIpbl U aKTUBHOCTB ranakTHK. [Ipencrasienne o kocmosiornu. KpacHoe cMmeleHue.

Pacummpsiromasica Beesiennast

CBs3b CpelHEH IUIOTHOCTH MAaTE€pUU C 3aKOHOM pPACHIMPEHHST M T€OMETPUYECKUMU
cBoiictBamu Beenennoit. EBknnioBa u HeeBkiuoBa reometpus Beenennoit. Onpenenenue pajanyca
u Bo3pacTta Bcenennoni. Mogens «ropsiueit Beenennoit» u penukToBoe usnydeHus: OOpa3oBaHue
XUMHYECKHX OJJIEMEHTOB BO Bcemennoit. OOunme rtenuss BO BceneHHOH U HE0OXOIUMOCTH
o0Opa3oBaHMs €ro Ha paHHUX dTanax sBoiounu Beenennoit. HeoOX0AMMOCTh HE TOJIBKO BBICOKOM
IJIOTHOCTH BELIECTBA, HO M €r0 BBICOKOW TEMIIEpaTypbl Ha paHHMX dTarax 3BOJIOLUU BceeneHHoil.
bonpmoit B3psiB. PenukroBoe M3inydeHHE — H3IIYy4EHHE, KOTOPOE OCTajloch BO BceneHHOU OT
ropsiyero M CBEPXIUIOTHOTO COCTOSIHMSI MaTe€puyd Ha paHHUX JTanax Ku3HU BceneHHOM.
HaGnrogaemblie CBOWCTBa peNUKTOBOrO H3mydeHus. [louemy HEOOX0auMO mpuBiIeYeHHE OOIIEH
TEOPUHU OTHOCUTENBHOCTH ISl IOCTPOEHUS Mojienin BeeneHHo.

9.CoBpeMeHHBbI€e TP00JIeMbl ACTPOHOMHUM (3 1)

Yckopennoe pacuiupenne Beesnennoii u Témuas 3neprust HaGmioieHust CBepXHOBBIX
3BE31 | TMNa B 1an€KuX rajnakTUKax U OTKPBITUE YCKOPEHHOro pacmuupeHus: Beenennoi. OTkpeiTHe
CUJIBI BCEMUPHOI'O OTTAJIKMBaHMs. TEMHas1 SJHEprus yBeJIM4nBaeT Maccy BeesleHHol 1o mepe eé
pacmupenus. [Ipupoaa cunbsl BceMupHOro oTTankuBaHus.

Oo0Hapy:keHHe IJIAHET BO3JIe APYTruX 3BE311.

Habmronenust 3a IBMKEHHEM 3BE3 U OMpPENEICHHUs] MAaCC HEBUIUMBIX CIIyTHUKOB 3BE3],
BO3MYIIAIONIUX HX MPSMOJMHEHHOE ABMXKEHUE. MeTroapl oOHapyxkeHusi sk3oruiaHeT. OrneHka
yCIIOBUI Ha MOBEPXHOCTSX 3K30IUT1aHeT. [TouCcK 3K3011aHeT ¢ KOM(POPTHBIMU YCIOBUSMU JIJIS )KU3HU
Ha HUX.

IHouckm xu3HM U pasyma Bo Becenennon

Paseutne npencraBiieHH O BO3HMKHOBEHUU M CYIIECTBOBAHMM JKHU3HM BO BceneHHOM.
CoBpeMEHHBIE OLIEHKHM KOJIMYECTBA BBICOKOPA3BUTBHIX LMBWIM3auuid B ['anaktuke. IlombiTkn
oOHapyXeHMsI U MTOCBUIKU CUTHAJIOB BHE3EMHBIM IIUBUIIM3ALUSM.

TemaTtuueckoe pacnpeacICHUEC KOJIMICCTBA YACOB!:

KonmnuectBo yacos
Pasnenbl, TeMbl aBTOpCKas pabouas
mporpaMMa | MporpamMma

1.BBeneHne B aCTpOHOMHUIO 1 1
2.ActpomeTpust S) S)
3.HebGecnas mexaHuka 3 3
4.Ctpoennie COTHEUHOM CUCTEMBI 7 7
5.Ipaktuueckas actpodusuka u ¢pusnka CoaHia 7 7
6.Hama "anaktuka - Mueunsiit [yt 3 3
7.I'anakTuku 3 3
8.Ctpoenue u 3BoOIMS BeenenHoi 2 2
9.CoBpemMeHHBIE TPOOIEMBI ACTPOHOMHUH 3 3
Pe3epB 1 -
Hroro: 35 34




3. TemaTnyeckoe NJIaHUPOBAHME:

OCHOBHOE COZICp)KaHUE IO  [3HATH/TIOHUMATh: YMeTh:
TeMam
1.BBenenue (1 4)
BBeneHue B aCTPOHOMUIO. - 4TO U3y4yaeT aCTPOHOMHUSI; JlyxOBHOE U
ACTPOHOMHUS - HAYKA O - poJib HaOJIIOICHHIA B HPaBCTBCHHOC
kocmoce. [lonsaTue aCTPOHOMHM; BOCTIHTAHNE
Bcenennoit. CTpyKkTypsI u - 3HaYEHHe aCTPOHOMHUMU; Szzzi;;iim%
MaCIfITa6I>I Bcenennoi. | - uro Taxoe Beenennas; O
Jlanékne riyOunb! BeelleHHOH| - crpykrypy n MacmTa6er LeHOCTel:
Bceenennoi
2.AcTpomeTpus (5 4)
3BE31H0€E HEOO. - YTO TaKO€ CO3BE3ME; - UCIIOJIL30BaTh -JlyxoBHOE U
3Be3HOe HEOO. UTO Takoe - Ha3BaHUs HEKOTOPHIX| MOJABUKHYIO 3BE3/1HYI0  |[HPABCTBCHHOC
co3se3zie. OCHOBHBIC CO3BE3/INiA, ux| KapTy I PeLICHUS BOCITHTAHHC
co3pe3aus CeBepHOro KOHQUIYpaIHIo, anb(y| CIEqyIOMKX 3a/1a4: ACTCH Ha OCHOBC
10Ty Iapys KXKJIOTO M3 3TUX CO3BE3/IMIL; [a) OIPEJICIIATH POCCHICKIX
HebOecusie KOOpJAWHATHBI. - OCHOBHBIE TOYKH, JIMHUU HKOOPANHATHL 3Bé3,£[, giﬁiﬁ?ggflmx
HeGecHblil 2kBaTOp U Kpyru Ha HeOecHOM cepe:  [HAHECEHHBIX HA KapTy; -npno(sme;me
HeOeCHBII MepuIaH; - TOPU30HT, 0) I10 3aJaHHBIM nereit k
TOPU3OHTAJILHBIC, - MIOJIy I€HHAs JIMHNSA, KOOpJIUHaTaM 00BEKTOB KYJIbTYPHOMY
KBaTOpHATBHEIC - HEeOECHBIH MEPH/INaH, (Comure, JlyHa, maHeThl) |[HaCIEAUIO
KOOpJIMHATHI; KyJIbMUHAIIUK | HeGeCHbIi KBATOP, HAHOCHUTH UX MOJIOKeHHe Ha |(DcTeTuueckoe
cBeTHI. ["opu30oHTaIBHAS . SKITHITHKA, KapTy; BOCIIMTAHHE);
crcTEMa KOOpMHAT. R 3CHHT, B) yCTaHABIIHBATh ;l:gny;iimaun
DKBaTOpHAJIbHAS CUCTEMA _ [OITIOC MHpa, KapTy Ha TI00YI0 JaTy U 3HaHy;ﬁ enen
KOOpAMHAT B och Mupa, BpEMsI CYTOK, reteii

Bunumoe nBUKEHUE TIAHET U
ComHia. OKIUNTHKA, TOUYKA
BECEHHETO PaBHOJIEHCTBHS,
HEpaBHOMEPHOE

nerxeHne ConHua 1o
PKIUITHKE

JIBrxenue JIyHbl U 3aTMEHUSI.
CUHOIUYECKUIN MECSL, Y3JIbl
JTyHHOH OpOUTBI, HOYEMY
poucxoasT 3atMenusi, Capoc
148

[peicKa3aHus 3aTMEHUI
Bpemst 1 kajeH1apb.
CostHeYHOE U 3BE3AHOE
BpEMsi, TYHHBIM U COJTHEUHBIN
KaJeHaph, FOJIMAHCKUN 1
CPUTOPUAHCKUI

KaJIeH1aph

TOYKH PaBHOJICHCTBUM
U COJIHLIECTOSIHUM;
- TEOPEMY O BBICOTE IOIIOCA
MUpaA HaJl TOPUZOHTOM;
- OCHOBHbIE TIOHSITHS]
ceprueckoit 7|
MPAKTUYECKON aCTPOHOMUMU:
- KyJIbMUHAIIHS U BBICOTA
CBETUJIA HAJl TOPU30HTOM;
-IIPSIMOE BOCXOKJICHUE U
CKJIOHEHUE;
- CYTKU;
- OTJIMYUE MEXAY HOBBIM U
CTapbIM CTUJISIMU;
- BEJINYUHBI:
- yrJIoBbIe pa3mepsl JIyHbI 1
CouHia;
- JIaTbl PAaBHOJICHCTBUH U
COJIHIICCTOSIHUIL,
- YroJ1 HaKJIOHA SKIIUIITUKU K
PKBATOPY;
- COOTHOLIEHUSI MEXKY MEpaMHU
1 MEpaMu BpEeMEHH IS
M3MEPEHHS YIJIOB;
- OPOJIOJKUTENIBHOCTh TOJ1a;
- YHCJIO 3BE3]1, BUIUMBIX
HEBOOPY>KEHHBIM B3TJISIOM;
- IPUHLUIIBL OIIPENEICHUS
reorpaUUeCcKOi MHUPOTHI U

OPUEHTHUPOBATH €€ U
OTIPEICTISATh YCIOBUS
BUIIMOCTH CBETHIL.
- pemaTh 3a/1a4¥ Ha CBSI3b
BBICOTHI CBETHIIA B
KyJIbMUHaIWU C
reorpa)uuecKoi IMUPOTOM
MecTa HaOIII0 ICHUS;
- OMPEACTIATE BBICOTY
CBETHJIA B
KYyJIbMHHAIIUU U €T0
CKJIOHEHHE;
- reorpaduYecKyIo BBICOTY
MecTaHaOIF0ICHNUS;
- PUCOBaTh YepPTEK B
COOTBETCTBUU
C YCIIOBHSIMU 32J1a4H;
- OCYILIECTBIISITH IIEPEXOJ K
[pa3HBIMCHCTEMAaM CueTa
BPEMEHH.
- HaXOJIUTh CTOPOHEI CBETa
rollonsipHoii 3Be3ze 1
rmoryaeHHoMy COJTHITY;
- OTHICKMBATh Ha HeOe
CJICAYIOIINECO3BE3IUS U
HanOoJiee IpKue
3BE3BI B HUX:
- bonburyro Measeauity,
- Mamyro Measeauity (c
[TomsipHO¥H 3BE3101),

AOJITOTHI MO ACTPOHOMHWYCCKUM

(LlerHocTn
HAYYHOTO
MMO3HAHUS);




HaOJIIOICHUSIM;

- IPUYMHBI U XapaKTep
BHIMOI'O

nBmxenus 38e34 1 ComHIa, a
TaK)Ke TOJIUYHOTO JIBYIKEHHUS
CoutHIa

- Kaccuonetro,

- Jlupy (c Beroif),

- Opén (¢ AmpTaupom),

- Jlebenn (¢ leneOom),

- Bosumawmii (¢ Kanemmoif),
- Bosnomac (¢ ApkTrypom),
- CeBepHYIO KOpPOHY,

- OpuoH (c berensreiize),
- Tener (¢ Ampaebapanom),
- bosbimoit [1éc (¢
Cupuycom)

3.HebGecnast MmexaHuka (3 )

Cuctema mupa.
['eonenTpuyeckas u
TeIMOTIEHTPHYECKas CHCTEMa
MUpa;

00BsICHCHHE TIETIICOOPa3HOTO
IBIOKCHUS TUTAHET;
ToKa3aTebCTBA

BIOKEHHS 3eMJTH BOKPYT
ComHIIa; TOIMIHBIA
[apajiake 3BE3.1

3akons! Keruiepa qBuxeHus
[1aHeT

O0001mEHHBIC 3aKOHBI
Kemuiepa u onpeznenenue macc
HEOCCHBIX Tell

KocMmuueckue ckopocTy u
MEXKTUTaHETHBIE
nepenérel.llepBas u BTOpas
KOCMHUYECKHE CKOPOCTH;
ONTHMAaJTbHAS
[10JTy3JUIUTITHYECKas OpOnTa
KA x muranetam, BpeMs
moJsiéTa K IiaHeTe

- IOHSTHSA:

- TeJINOLIEHTPUYECKas

CHCTeMaMHpa;

- TeOLIEHTpUYECKas cucTeEMa

MUDa;
- CUHOJIMYECKUU MEPUOI;

3BE3IHBIN MEepuoz;

TOPU30HTAJIbHBIN

rapaJuIaKc;

YTJIOBBIE pa3Mephl

CBETUII,

repBasi KOCMUYecKast

CKOpOCTb;

BTOpasi KOCMHUYECKas

CKOpOCTb;

- CITOCOOBI OTIpeIeIeHuUs

pa3MepoB U MacChl 3eMIIH;

- CIIOCOOBI OTIpEIeTICHHS

paccTosiHui 10 HeOECHBIX Tell

Y UX Macc 110 3aKOHY

Kemuepa;

- 3akoHbI Kerepa u ux cBsi3b

C 3aKOHOM TAT'OTCHUA

- IPUMEHSITH 3aKOHBI
Kennepa n

3aKOH BCEMUPHOI'O
TSATOTCHUS IPH
00BSACHEHUH JIBUKEHUS
[UIaHET U

KOCMHMYECKHX aIllapaToB;

- pelaTh 3a7a4y Ha pacyér
[PacCTOSIHUH 110 NU3BECTHOMY
Mapayuiakcy (1 Hao0opoT),
JIMHEWHBIX U YTJIOBBIX
[pa3MepoB HEOECHBIX Tell,
[pacCTOSIHUH IUIaHET OT
CoJHIa ¥ IEpUOIOB UX
0OpalieHus 1Mo TPEeTheMy
3akony Kemepa

JlyxoBHOE U
HPaBCTBEHHOE
BOCITUTaHUE
meTel Ha OCHOBE
[POCCUHCKHX
TpaTUIIMOHHBIX
[ICHHOCTCH
-[Iprobmenne
merel K
KYJIETypHOMY
HACJIETUIO
(DcTeTnueckoe
BOCIIMTaHUE);
-.Ilonynspuzauu
ST HAYIHBIX
3HAHWUU cpenu
nerei
(LlerHocTH
HAyIHOTO
MMO3HAHUS);

4.Ctpoenune CoHeuHOM
cucTembl (7 4)

CoBpeMeHHBIE
[Ipe/ICTaBJICHUS O CTPOSHUH U
coctaBe COJTHEUHOM CUCTEMBI.
OO0 OTINYMSIX TITAHET 3eMHOM
[PYMIBI U [IJIAaHET-TUTAaHTOB; O
MJIaHeTax-KapJIuKax; MaJlbIx
Tenax; o nosice Koitnepa u
oOnake komet Oopra
[1nanera 3emis.

dopma 3emin, BHyTpEHHEE
cTpoeHue, atMocdepa u
BIUSTHIE TAPHUKOBOTO

b dexra Ha KIMMAT 3eMITn
Jlyna n e€ BnusHNE Ha 3eMITIO.
DopMUPOBAHUE TOBEPXHOCTH
JIyHBI; TpHpO/Ia TPUITMBOB U
OTJIMBOB Ha 3eMJIE U UX
BIMSHUE HA IBUKEHUE 3eMIIH
1 JIyHbI; ipolieccust 3eMHOM
OCHU U JBMKCHUE TOUKH
BECEHHETO PAaBHOJICHCTBHS

- npoucxoxaeHue CoaHeuHoH
CUCTEMBI;
- OCHOBHBIE 3aKOHOMEPHOCTH
B COJIHEUHOH CHCTEME;
- KOCMOTOHMYECKHE
TUIIOTE3bI;
- cuctema 3emura-JlyHa;
- OCHOBHBI€ JABMKEHUS 3eMIIN;
- (hopma 3emu;
- npupoa JIyHsl;
- o01m1as XapakTepruCTHUKa
IUTaHET 3eMHOU TPYIIIBI
(armocepa, MOBEpXHOCTH);
- 001IIast XapakTepUCTHKA
IUTaHET- TUTaHTOB
(armocepa;

[MOBEPXHOCTH);
- CITyTHUKH Y KOJIbIIA TUTAaHET-
THTaHTOB;
- aCTepoubl U METEOPUTHI;
- [105IC aCTEPOMJIOB;

- MIOJIB30BaThCS  IJIAHOM
ConHeyHON cHUCTEMBI U
CIIPaBOYHBIMH JIAHHBIMHU;

- OTIPEEIIATH 110
ACTPOHOMUYECKOMY
KaJleH/1apro, KaKkue
TUTAHETHI U B KAKUX
CO3BE3AMIX BUIHEI Ha HEOE|
B JIAHHOE BPEMS;

-HAXOJIUTh TIAHETHI HA

Hebe, OTJINYas UX OT 3BE3J;
- NPUMEHSTH 3aKOHbI
Kennepa u 3akon
BCEMHUPHOT'O TATOTEHHUS
pHu 00BSICHEHUH
JIBIDKEHUSI TTAHET U
KOCMHUYECKHX alllapaTos;

- peliaTh 3a7a4l Ha pacyér

[PACCTOSHUI IO U3BECTHOMY

Mapasakcy (1 Haooopor),

TUHEWHBIX U YTIIOBBIX

JlyxoBHOE U
HPaBCTBEHHOE
BOCITUTAHHE
meTel Ha OCHOBE
[pOCCUHCKHX
TpaMIIMOHHBIX
[ICHHOCTCH;
-IIprobmenne
meTen K
KYJIETypHOMY
HACJIEAUIO
(Dcrernueckoe
BOCIIMTAHHC);

- Ilonmynspuzanu
ST HAYIHBIX
3HAHUN cpenu
neren
(LlerrocTn
HAyIHOTO
[O3HAHMA);




[[naHeThl 3¢MHOM TPYIIIIBL.
DuznyecKkre CBONCTBA
Mepkypusi, Mapca u Beneps;
KCCIICAOBAHUS TIIAHET 36MHON
TPYTITBI KOCMUYECKUMHU
anmapaTamMu

[1aHe ThI-TUTaHTHI.

[ Lnanetsi-kapauku. @uznvecKk
re cBoiicTBa FOmmTepa,
CarypHa, Ypana u HenryHa;
BYJIKAHHUYECKAS JCITEIHHOCTb
Ha criyTHuKe FOmuTepa o;
MIPHPO/Ia KOJIEI] BOKPYT
[JIaHET-TUTAHTOB;
[TaHETHI-KapJINKH

Maueie Tena CoTHedHOM
CHCTEMBI.

Dusznyeckas npupoja
ACTEPOHJIOB U KOMET; TTOSIC
Koiinepa u 061ako komeT
OopTta; npupoaa METCOPOB U
METEOPUTOB

CoBpeMEHHbIE
[IPEACTABICHUS O
npoucxokaeHnu CoTHEUHON
cucteMbl. COBpeMEHHbIE
[IPEACTABICHUS O
npoucxokaennu CoTHEUHON
CUCTEMBI

- KOMCTbI U MCTCOPLI

[pa3MepoB HEOECHBIX Tell,
PACCTOAHUM TUTAHET OT
CoJHIIa ¥ IEPUOIOB UX
0OpalieHus 1Mo TPETheMy
3akony Kemiepa

5.AcTpodu3uka u 3BE3THAA

actponomust (7 4)




MeTo/ 16 aCTPOPUINICSCKUX
CcCae0BAHUM

[Ipunn AeicTBUS U
YCTPOMCTBO TENECKOIIOB,
pedpakTopoB 1 pehICKTOPOB;
PAAMOTEIIECKOTIBI U
pagrouHTEPHEPOMETPHI
Comnnie. Onpenenenue
OCHOBHBIX XapaKTEPUCTHK
CorHIIa; CTPOCHHE COTHEYHOM
aTMOC(hepbl; 3aKOHBI
M3ITy4eHs a0COTFOTHO
TBEPIOIO TEJIa U TeMIEpaTypa
(boTocheps! u nATeH;
[POSIBIICHUE COJTHEUHON
AKTUBHOCTHU U €€ BIUSHIE Ha
KIuMat 1 onocdepy 3emin
BHyTpeHHee cTpoeHue u
MCTOYHUK

- OCHOBHBIC (PU3NYECKHEC
xapaktepuctuku ColrHIa:

- Macca,

- pasMepsl,

- TeMIepaTypa;

- cxeMy ctpoeHust ConHila u
(bm3nyecKue MpoIecchl,
MIPOUCXOJSIINE B €T0 HeApax
u atMocdepe;

- OCHOBHBIC MPOSIBIICHUS
COJTHEYHOU aKTHBHOCTH, UX
MIPUYUHBI, IEPUOTNIHOCTD U
BIMSIHHAE Ha 3eMITIO;

- OCHOBHBIE XapaKTePUCTUKH
3BE3/1 B CPABHEHUH C
Comnuem:

- CIICKTDBI,

- TeMIIepaTyphl,

- IPUMEHSITh OCHOBHBIC
TTOJIO’KEHUS BEAYIINX
(U3UYECKUX TCOPU TPU
0O0BSICHEHUH TTPUPOIBI
ConHua ¥ 3BE31;

- pemIaTh 3aJ1a4M Ha pacueT
paccTosiHUi 10 3BE3] MO
M3BECTHOMY TOIUIHOMY
napajurakcy u oOpaTHbIE,
Ha CpPaBHEHUE Pa3IMYHBIX
3BE3]] 110 CBETUMOCTSIM,
pasMepam u
TEeMIIEpPaTypam;

- aHAJIM3UPOBATh
JHarpaMMbl
«CTIEKTP-CBETUMOCTE) H
«Macca- CBeTUMOCTbY;

- HaXOJUTh Ha HeOe
3BE3MBL:

- anbdbr Maroii
MenBeauItel,

- anbdst JIupsr,

- anbdol Jlebens,

- anbdsr Opra,

- anbder Oprona,

- anbdbl biu3Henos,
- anbdb1 Bozauuero,
- anbdsr Mamnoro

- anbdbr bombiroro

- anbdbr Tembiia

/lyxoBHOE U
HPaBCTBEHHOE
BOCIIMTaHHE
ImeTel Ha OCHOBE
[pOCCUMCKHUX
TpaIUIIMOHHBIX
[ICHHOCTCH;
-[Iprobmenne
meTen K
KYJIBTYPHOMY
HaCJICANIO
(DcTeTnueckoe
BOCIIUTaHUE);
-.Ilonynspusanu
ST HAyIHBIX
3HAHWUN cpenu
neren
(LlerrocTn
HAyIHOTO
[TO3HAHU);




suepruu Comnuua.Pacuér
TeMIlepaTypbl BHYTPH
CoHITa; TepMOSICPHBII
rcTouHUK 3Hepruu ConHia u
[epEeHOC SHEPTUH BHYTPH
CoutH1ia; HaOII0 IEHUS
COJIHEYHBIX HEUTPUHO
OCHOBHBIC XapaKTEPUCTUKHU
3BE3.

OrnpeneneHrue OCHOBHBIX
XapAKTEPUCTUK 3BE3];
CHEKTpaJbHas
KiTaccuukais 3BE37;
uarpaMMa «CreKTp-
CBETUMOCTB» 1
pactpezienieHue 3BE31 Ha HEll;
CBSI3b MacChl CO CBETUMOCTBIO
3BE3/ INIaBHOU
[TOCIIEI0BATEIIEHOCTH;
3BE3/1bl, KPACHBIE TUTAHTHI,
CBEPXTHTaHTHI M OeJIbIe
KapIIIKU

beinble KapyuKku, HEUTPOHHbIE
3BE3/1bI, YEPHBIE ABIPHI.
/[BOliHbBIE, KPATHBIE U
[epeMeHHBIC
3BE31161.OCOOCHHOCTH
CTPOCHUSI OEIBIX KapPJIMKOB U
npenen Yanapacekapa Ha UX
Maccy; IyJIbCapbl U
HEUTPOHHBIE 3BE3/IbI; IOHATHE
YEPHOM JIBIPHI; HAOTFOACHUS
TBOMHBIX 3BE3 U
oTnpeeNieHre X

Macc; MyJIbCHPYIOIIUE
[epeMeHHbIE 3BE3IbI;
tehenIpl ¥ CBsI3b TIepHojIa
[1yJIBCALMM CO CBETUMOCTBIO Y
HUX

HoBbie 1 CBEpXHOBBIE 3BE3IBI
Haburo1aemble IpOsIBIEHUS
B3PBIBOB HOBBIX H
CBEPXHOBBIX 3BE3I; CBOHCTBA
OCTAaTKOB B3PHIBOB
CBEPXHOBBIX 3BE3]L
OBoJtronust 38E31.2Ku3Hb
3BE3]1 PA3IMUHON MACChl U €&
OTpa)XKEHUE Ha THarpaMMe
(CIIEKTP-CBETUMOCTbY;
pPaBUTAI[MOHHBIN KOJIJIAIC U
B3pBIB 0€JI0T0 KapiInKa B
JIBOMHON cHUCTEMeE 13-3a
[ePETEKAaHUs Ha HErO
BEIeCTBA 3BE3/IbI-
KOMITAHHOHA;
paBUTAIMOHHBIN KOJLIATIC
siIpa MACCUBHOM 3BE3/1bI B
KoHIIe e€ xu3Hu. OreHKa

BO3pacTa 3BE3IHBIX

- CBETUMOCTH;
- MyJILCUPYIOMINE U
B3PBIBAIOIINECS 3BE3I;

- TIOPSIZIOK PACCTOSIHUSA JI0
3BE31I, CIOCOOBI OTIPEICICHIS
U pa3MePOB 3BE3N;

- €IMHULIBI U3MEPEHUS
paccTosIHU:

- mapcex,

- CBETOBOM T'OJT;

- BOKHEHIIIHE
3aKOHOMEPHOCTH MHpPa 3BE3];
- TUarpaMmbl «CTIEKTP-
CBETUMOCTB» M  «Macca-|
CBETHUMOCTBY;

- CIIOCO0 OTPE/ICIICHUS Mace
JIBOMHEIX 3BE3T;

- OCHOBHBIE TTApAMETPBI
COCTOSIHUS 3BE3THOTO
BEIIICCTBA:

- IUIOTHOCTb,

- TeMIiepaTypa,

- XUMHYCCKHM COCTaB,

- (hnznyecKoe COCTOsHIE;
- BAXKHCHUIIINE ITOHSATHS:

- FOIMYHBIN Mapaiakc,

- CBETUMOCTD,

- a0CoI0THAs 3BE3IHAS
BCJIMYHHA;

- YCTPOMCTBO U Ha3HAUCHUE
TeJIeCKOTa;

- YCTPOMCTBO U Ha3HAYEHUE

pedpakTopoB U pedIeKTOPOB

/lyxoBHOE U
HPaBCTBEHHOE
BOCIIMTaHHE
ImeTel Ha OCHOBE
[pOCCUMCKHUX
TpaIUIIMOHHBIX
[ICHHOCTCH;
-[Iprobmenne
neTei K
KYJIBTYPHOMY
HaCJICAUIO
(DcTeTnueckoe
BOCIIUTaHUE);
-.Ilonynspusanu
ST HAyIHBIX
3HAHWUN cpenu
neren
(LlerrocTn
HAyIHOTO
[TO3HAHU);




CKOILJICHUI

6.Hama I'anakruka -
MJieunblii myTh (3 4)

I"a3 u bk B ["anakTuke
Hao0mromaembre
XapaKTePUCTUKH
OTpa’kaTeIbHBIX U

MG dy3HBIX TYMaHHOCTEIH;
pacnpeziesicHue ux BOJIU3U
[UIOCKOCTH [ aJlakThKH;
CIUpaibHAs CTPYKTypa
["anakTuku

- IOHATHE TYMaHHOCTH;

- OCHOBHBIE (PH3UYECKHE

rapameTpbl, XUMHYECKHN

COCTaB M pacIpeesIeHue

MEX3BE3/THOrO BELIECTBA B

TamakTuke;

- IPUMEPHBIEC 3HAYCHUS
CJIeTyIOIINX BEJTNYHH:

- PACCTOSIHMSI MEXK]y 3BE3/1aMU

PaccestHHbIE U 11ApOBBIE
3BE3HBIE CKOIIJIEHUS.
HaOromaeMele cBolicTBa
CKOIIJICHUHN U UX
pacnpenenenue B ['alakTuke
CBepxMaccuBHas yépHast
nbIpa B LIeHTpe MiteqHoro
IIytu

HaOumroieHme 3a JBUKEHUEM
3BE37 B LieHTpe ['anakThku B
MH(PaKPACHBIN TEIECKOIT;
OTICHKA MACChI U pa3MepOB
YEPHOU ABIPHI IO IBUKEHUIO
OTIEIIBHBIX 3BE3]]

B okpecTHOCcTH CONHITA, X
uncio B [anakTuke, eé
pasmepsl,

- HH(pPaKpaCcHBIN TEIECKOTI,

- OLIEHKAa MacChl M pa3MepoB
YEPHOU JBIPBI 1O JBUKECHUIO

OT/AEJILHBIX 3BE3/]

- OOBSICHATH IPUYNHBI
paznuyus BUAUMOrO U
HCTHHHOTO
pacnpeneneHus 3B€37,
MEK3BE3/THOTO BEIIECTBA U
rajakTHK Ha HeOe;
- HAXOJIUTh PACCTOSTHHS
MEXKIY
3BE371aMU B OKPECTHOCTHU
CoJIHIIa, UX YHCIIO B
["anakTuke, e€ pa3mepsl;
- OLICHUBATh MAacCy U pa3mep
UEPHOU JIBIPHI 110 JIBUKEHUIO
OT/CJIBbHBIX 3BE3]T

JlyxoBHOE U
HPaBCTBEHHOE
BOCTIHTaHHE
ImeTel Ha OCHOBE
[pOCCHIMCKHUX
TpaUIIMOHHBIX
LICHHOCTCH;
-IIprobuienne
neren K
KyJIbTYPHOMY
HaCJIC A0
(DcTeTHueckoe
BOCITUTAHHE);
-.Ilonynsipuzanu
ST HAYIHBIX
3HaHWUN cpenu
nerei
(LlennocTn
Hay4YHOTO
[TO3HAHU);

7. anakTuku (3 9)




Knaccudukanus ramakTuk
Tunbl ranakTUK U UX
CBOICTBA; KPACHOE CMEILICHUE
1 OIIPEJIEIICHUE PACCTOSTHUN
10 rajJaKkTHK; 3aKOH Xa00:a;
BpalICHUE rajJakTUK U
coJlepKaHUE TEMHON MaTEepUU
B HUX

AKTHBHBIE TATAKTHKH 1
KBa3aphl

[Ipupoa akTHBHOCTH
CaTAKTHUK;

[IpUpoa KBa3apoB
CKOTJICHUS TAIAKTUK
[Ipuposaa cKorIeHu U poJib
TEMHOM MaTEepUU B HUX;

- OCHOBHBIC (PH3UYCCKHC
mapameTpbl, XUMUYECKUH
COCTaB U pacIpe/IelICHUe
MEX3BE3]IHOTO BEIICCTBA B
TamakTuke;

- MPUMEPHBIC 3HAYCHUS
CJICTYFOIUX BEITUYUH:

- OCHOBHBIE THIBI TaJlaKTHK,
pasIuuns MEXTy HUMU;

- IPUMEPHOE 3HAUCHUE U
(hM3UIeCcKuit CMBICTT
MOCTOSIHHOM Xa0071a;

- BO3pacT HaOJIF01aeMbIX
HEOECHBIX Tell

- 00BSICHATD TIPUIHHBI
Pa3TUIHS BUAUMOTO H
MCTUHHOTO PAaCTIPEICIICHIIS
3BE3]1, MEK3BE3THOTO
BEIECTBA U raJIaKTHK Ha
HeOe

/lyxoBHOE U
HPaBCTBEHHOE
BOCIIMTaHHE
ImeTel Ha OCHOBE
[pOCCUMCKHUX
TpaIUIIMOHHBIX
[ICHHOCTCH;
-[Iprobmenne
meTen K
KYJIBTYPHOMY
HaCJICAUIO
(DcTeTnueckoe
BOCIIUTaHUE);
-.Ilonynspusanu
ST HAyIHBIX
3HAHWUN cpenu
neren

N (LlerrocTn
MEKTaJlaKTHISCKUM ra3 u HAYMHOTO
[PEHTTCHOBCKOE M3IYUCHHUE OT no3Hanus);
HEro; sIMEUCTast CTPYKTypa
pacnpenenenus ['anakTuk u
ckorieHui Bo Beenennoi
8.CTpoenue u 3BoIOLUS
Bcesiennoii (2 1)

KoHeuHOCTb 1 OECKOHEUHOCTh| - CBSI3b 3aKOHA BCEMHUPHOTO |- UCIIOJIb30BAaTh 3HaHUA 110  |JlyxoBHOE 1
Bcenennoi TATOTSHUS C (bU3KMKe U ACTPOHOMUHU Jisi [HPABCTBEHHOE
CBs13b 3aKOHA BCEMUPHOIO NPEACTABICHUSIMU O ONMCAHUS U OObsICHeHUst ~ [BOCTMTAHHC
TATOTEHHUS C KOHEYHOCTH M OECKOHEYHOCTH|COBPEMEHHOI HAyYHOI ACTCH Ha OCHOBC
[IPEACTABICHUSIMH O Bcenennoli; KapTHUHBI MUPa ESS;EE;I::;HX
KOHeqHOCTVH 1 OECKOHEYHOCTH| - YTO TaKOE LeHHOCTet:
Bcenennoi, (hoToMeTpUYECKHii TTapaI0KC; -TproGeHne
(hOTOMETPUYCCKHIT ITapaJIoKC; | - HEO00XOIMMOCTh 001IEH nereit k
HEO00X0MMOCTh 001Iel TCOPHUU OTHOCHUTEIIbHOCTH JJIS KYyJIbTYPHOMY
TCOPUN OTHOCUTCIIBHOCTH IJISA NOCTPOCHUS MOJICIN HaCJIC U0
[IOCTPOCHUSI MOAEIU BceneHHo; (DcTeTnueckoe
Beenexnon - IOHSTHE «ropsYast BOCITHTAHUE);
Mopenb «ropsuei Bcenennasny; -Ilomynspusaru
Bcenennoi» - KpyITHOMAacCIITaOHYI0 1 HAYRbIX

CBs13b cpeHEeH TIOTHOCTH
MaTepUH C 3aKOHOM
pacIIUpeHHs U TeOMETpUei
BcenenHoii; paanyc 1 Bo3pact
Bcenennoi

CTPYKTYpy BceneHHoii;

- YTO TaKOE METarajakTHKa;
- KOCMOJIOTHYECKHE MOJIeNN
Bceenennon

3HAHWUU cpenu
neren
(LlerHocTn
HAYIHOTO
[MO3HAHUS);

9.CoBpeMeHHbIE MP0OaeMbl
acTponomuu (3 4)




'Y ckopeHHOe paclupeHue

Bxuiag TéMHONM MaTepuu B
Maccy BeenenHol;
HaOTIOZICHUE CBEPXHOBBIX

OTKPBITHE YCKOPEHHOTO
pacmupeHus BeelleHHO;
[IPUPOJIBI CHUIIbI BCEMHUPHOTO
OTTaJIKUBAHUS
OOHapy)XeHHE IIJIaHeT BO3JIC
npyrux 3Bé3n.HeBunumele
CIIyTHHUKH Y 3BE3/1; METOJIbI
0OHapyKEHUS IK30IUIAHET;
SK30IJIAHETHI C YCIOBUSIMU
OIarONMPUATHBIMHA JJIS )KU3HH
[Touck xU3HU U pazyma BO
Bcenennoii.Passutue
[pEeACTABICHUNA O
CYLIECTBOBAaHUH JKU3HU BO

M 9UCJIO [IUBUIIN3AIUI B
["amakTHKE; TTONCK CUTHAJIOB
OT BHE3EMHBIX [TUBHIN3AINI
1 [1oga4ya CUI'HaJIOB UM

BcenenHolt u TéEMHas sHEprus

3BE3/ B TAJIEKUX TAJIaKTUKaX U

Bcenennoii; popmyna Jpeiika

- KaKue HAOJII0ICHYS]]
TTOATBEP IAITH TEOPHIO|
YCKOPEHHOI'0  paCIIMPSHHS
Bcenennoii;

- 910 HCCIIe0BaTENH
NOHUMAT  Tox  TEMHON
SHEPIUey;

- 3a4eM B ypaBHEHHE]
OliHmreiina Obl1a BBEIEHA
KOCMOJIOTHYeCKast
IIOCTOSIHHAS,

- YCIIOBHS BO3HUKHOBEHUS

IJIAHET OKOJIO 3BE3/I;

- METOJIbl OOHAPYKCHUS
9K30IUIaHET OKOJIO APYTUX
3BE3;

- 00 sBosroruu Beenennoit u
JKU3HU BO BeeneHnoi;

- IPOOIIEMBI MONCKA
BHE3EMHBIX [IMBUIIU3ALINII;
- popmyma Jpeiika

- HCIIOJIL30BaTh 3HAHMS,
MOJIyYEHHBIC TI0 (PU3HKE U
ACTPOHOMUH, TS
ONUCcaHus ¥ OObACHEHUS
COBPEMEHHOM Hay4YHOU
KapTUHBI MUPA;

- 000CHOBBIBATh CBOIO
TOYKY 3PCHUS O
BO3MOYKHOCTH
CYIIIECTBOBAHUS
BHE3EMHBIX [[MBHJIN3ALIMMA
M UX KOHTAKTOB C HaMH

/lyxoBHOE U
HPaBCTBEHHOE
BOCIIMTaHHE
ImeTel Ha OCHOBE
[pOCCUMCKHUX
TpaIUIIMOHHBIX
[ICHHOCTCH;
-[Iprobmenne
meTen K
KYJIBTYPHOMY
HaCJICAUIO
(DcTeTnueckoe
BOCIIUTaHUE);
-.Ilonynspusanu
ST HAyIHBIX
3HAHWUN cpenu
neren
(LlerrocTn
HAyIHOTO
[TO3HAHU);

COTI'JTACOBAHO
[Iporoxon Nel 3acemanust MO
or " " asrycra2021
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