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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma 1mo acTpOHOMHUU COCTaBJI€HAa B COOTBETCTBUU C:

e npukazoM MunuctepctBa oOpazoBanus U Hayku P® ot 29 utonsa 2017 r. Ne 613 "O BHe-
CEHUU H3MEHEHUH B (enepanbHBIi TOCYAApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT,
yTBEPKAEHHBIN TTpuKka3oM MuHuctepcTBa obpasoBanus U Hayku PD or 17 mas 2012 r.
Ne 413";

e mpukazoM MunuctepctBa oopazoBanus u Hayku P® ot 20 utons 2017 r. Ne 581 "O BHe-
CEeHHH M3MEHEHUH B (eiepaibHbIi MepeueHb YYCOHUKOB, PEKOMEHYEMbIX K UCIIOIb30-
BaHUIO MPHU peaM3allii UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEAUTAIIUIO0 00pa30BaTEIbHbBIX
MporpaMM HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oodiero odpazoBaHus,
yTBEPKAEHHBIN MTpHuKa3oM MuHucTepcTBa 00pasoBanus u Hayku PD ot 31 mapra 2014 r.
Ne 253";

e mHcbMOM MuHHcTepcTBa 00pa3oBanus U Hayku PD ot 20 urons 2017 r. Ne TC-194/08
"O0 opraHuzanuu U3ydeHus yueOHoro npeamera "Acrponomus';

e [IpuMepHON paboueil mporpammoii o npeamery (ActpoHoMusa. Mertoaudeckoe mocooue
10-11xnaccel. ba3oBbIit ypoBeHb: yueb. mocoOue s yuuTenel o0meoopa3oBat. opra-
Husanui / mox pen. B. M. Hapyruna.—M.: IIpocsemienne, 2017).

KonnyecTBo 4acoB, OTBOAMMBIX HA U3yYEHHE IpeaMeTa: 35.

Mogenb npenogaBanus: 1 4 B Hegemto B monyroausix 10 u 11 kimaccos.

Iesu n3dyyenus npeamera:

-OCBOCHHE 3HaHUH 00 OKpy»karoIiem Mupe, BeenenHoi, ranaktukax, CoqTHEUHON cucTeMe,
MaciTabax OKpy>Karollero Mupa, MeToax U3MEPEeHUsI ACTPOHOMUYECKUX BEJIMYUH; 3aKOHAX
pa3BuTHs BeeneHnHoil; MeTo1ax Hay4yHOTO TTO3HAHUS TPUPOIBI U HOPMUPOBAHKE HA STOM OCHO-
B€ MPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

- OBJIaJICHUE YMEHUSIMU MPOBOJUTH HAOJIOICHUS, BBIABUTATh TUIIOTE3bl U CTPOUTH MOJIEIH,
YCTaHaBJIUBATh I'PAHUIBI UX TPUMEHUMOCTH;

- MPUMEHEHWE 3HAHUM 110 ACTPOHOMUU U acTpOPU3UKE JIJIsi OObSICHEHUSI SIBICHUN IPUPOJIBI,
pelIeHus ACTPOHOMUYECKUX U (U3UYECKUX 3a/1a4, CAMOCTOATEILHOTO MPUOOPETEHUS U OLIEHKU
JIOCTOBEPHOCTH HOBOM MH(MOpMaInK (GPU3UUECKOTO COJEPKaHUsI; UCIIOJIH30BAHUE COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUHN JIJIsl TOMCKA, MepepadOTKU U MPEIbIABICHUS yUeOHOM U HAYyY-
HO-TIOMYJISPHON MH(GOPMAIINH 110 aCTPOHOMUH.

Ilnanupyembie pe3yJbTAThI OCBOCHHUA Kypca

JINYHOCTHBIMU pe3yJIbTaTaAMH OCBOCHHSI ACTPOHOMUHU SIBJISIFOTCSL:

® yYMEHME YNPABJISITH CBOEH MO3HABATEIBHON JIESITENHHOCTHIO;

® TOTOBHOCTbH M CIIOCOOHOCTBH K O0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTS-
KEHUM BCEW >KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30OBaHUIO Kak
YCJIOBHIO YCIEIIHON MPOdEeCCUOHAIBHOM U OOIIIECTBEHHOM ESITEIbHOCTH;

® yMEHHE COTPYAHUYATh C B3POCIBIMH, CBEPCTHUKAMH, IETHbMHU MIIQIIIETO BO3pacTa B 00-
pa3oBaTeNbHOM, yU4eOHO-UCCIEOBATENBCKOM, TPOSKTHOW W JAPYTUX BHUAAX JEATEIHHO-
CTH;

e c(hopMUPOBAaHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pas-
BUTHS HAayKH; OCO3HAHWE 3HAYMMOCTH HAyKHW, BIAJICHUs IOCTOBEpHON MH(pOpMaIueil o
NEPENOBBIX JOCTHXKEHUSAX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHOW HAYKU; 3aMHTEPECO-



BaHHOCTH B HayYHBIX 3HAHUAX 00 YCTpONCTBE MUpa U OOLIECTBA; TOTOBHOCTh K HAyYHO-
TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO I'OPJIOCTH 33 OTEUYECTBEHHYIO KOCMOHABTUKY, TYMaHU3M,;

IIOJIOKUTEJIBHOE OTHOLIEHUE K TPYY, LEICyCTPEMIIEHHOCTD;

AKOJIOTMYECKasl KyJIbTypa, OEpeKHOE OTHOIIEHHE K POIHON 3emile, MPUPOIHBIM Oorart-
ctBam Poccum, Mupa m KOCMOCa, TOHUMAaHUE OTBETCTBEHHOCTU 3a COCTOSIHUE IPUPOI-
HBIX PECYPCOB U Pa3yMHOE IIPUPOIOIIOIIB30BaHUE.

MeTaHpeI[MeTHBIMI/I pe3yiibTaTaM OCBOCHUA ACTPOHOMMHHU SABJIAIOTCA:

1.

OCBOCHHE pe2)isimuHbIX YHUBEPCATbHBIX YU€OHBIX JIEHCTBUIA:

CaMOCTOSTENIbHO ONPENENATh LU, CTABUTh U (HOPMYTUPOBATh COOCTBEHHBIC 3a7a4l B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

OLICHUBATh PECYPCHI, B TOM YHUCJE BpeMs U JApyrue HemaTepuaabHble pecypchbl, HEOOXO-
JUMBIE JIJISl JOCTUKEHUS [TOCTaBICHHOM paHee 1eH;

COMNOCTAaBJIATh UMEIOMIMECS BO3MOKHOCTH U HEOOXOAMMBIEC ISl JOCTUKEHUS LEIU pe-
CYpCHI;

ONPENENATh HECKOJIBKO MyTEl JOCTHKEHHUS ITOCTABICHHOM LIEIIN;

3a/1aBaTh NapaMeTPbl U KPUTEPHUH, IT0 KOTOPBIM MOKHO ONPEIEIUTh, YTO LEJIb JOCTUTHY-
Ta;

COMNOCTABJIATH MOTYYEHHBIN pe3yIbTaT AESITEIbHOCTH C OCTABIIEHHOM 3apaHee 1EIblo;
OCO3HABATh IMOCIJIEACTBUS JOCTHKEHUS MTOCTABIEHHOW LIETH B JEATEIbHOCTH, COOCTBEH-
HOW JKHM3HU U )KU3HU OKPYXKAIOLUX JIFOICH;

OCBOEHUE NO3HABAMEIbHLIX YHUBEPCATIBHBIX YUEOHBIX JEHCTBHIA:

KPUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATH UHPOPMAIIUIO C PA3HBIX MO3UIIHIL;
pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B HHPOPMALIMOHHBIX HCTOYHHUKAX;
HCIIOJIb30BaTh Pa3IUYHbIE MOJEIbHO-CXEMAaTHYECKUE CPEICTBA JIsl MIPEACTABICHUS BbI-
SBJICHHBIX B MTH(POPMAILIMOHHBIX UCTOYHUKAX MPOTUBOPEUNH;

OCYIIECTBIATh pa3BEPHYTHIN MH(YOPMALIMOHHBINA MOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHbIE 1 TO3HABATENBHBIE) 33/1a4K;

MCKaTh U HaXOAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUs 3a/1ay;

MPUBOJANTH KPUTUYECKHE aPTYMEHThI KaK B OTHOIIEHUH COOCTBEHHOTO CYKIACHHS, TaK U
B OTHOLLICHUU JECUCTBUM U CYKJAECHUW IPYrOTr0O YEJIOBEKA;

aHaJIM3UPOBATh U MPEOOPa30BbIBATH POOIEMHO-TIPOTUBOPEUNBHIE CUTYALUH;

BBIXOJUThH 32 PAMKH Y4€OHOro NpeIMeTa U OCYIIECTBIIATH IIeJICHANPABICHHBIN MOUCK
BO3MOXHOCTH IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JAEHCTBUS;

BBICTpaMBaTh WHJMBUIYAIbHYIO 00pa30BATENbHYIO TPACKTOPHIO, YUYUTBIBAS OrpaHHYe-
HUS CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS;

3aHUMAaTh Pa3HbIC MO3UIMHU B MIO3HABATENBLHOU AESITEIbHOCTU (OBITh YYEHUKOM U YUHTE-
neM; GopMyIMpoBaTh 00pa30BaTEIbHBINA 3aMIPOC U BHIIOJHATH KOHCYJIbTaTUBHBIE (DYHK-
UM CaMOCTOSITEJIbHO; CTaBUTh MpoOJeMy W padoTaTh HAJl €€ pelIeHUeM; YIpPaBisaTh
COBMECTHOM MO3HABATEIbHOU JEATETbHOCTHIO U TOAUUHATHCS );

OCBOCHHME KOMMYHUKAMUBHLIX YHUBEPCAbHBIX YUEOHbIX JIEHCTBUIA:

OCYUIECTBJISATH JACJIIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMU, TaK U C B3POCIBIMU (KaK
BHYTpHU 00pa30BaTebHOM OpraHu3aluy, Tak U 3a €€ mpeeIaMu);

MIPU OCYIIECTBICHUHU TPYNIIOBON pabOThI OBITH KaK PyKOBOJAUTENEM, TaK U YJICHOM IpPO-
€KTHOM KOMaH/bl B Pa3HBIX POJISIX (F€HEPATOPOM HJIEH, KPUTHUKOM, UCIIOJIHUTENEM, Mpe-
3€HTYIOUIUM U T. 11.);



® pa3BEPHYTO, JIOTHYHO U TOYHO M3JAraTh CBOI TOYKY 3PEHUS C MCIOJIH30BAHUEM afeK-
BaTHBIX (YCTHBIX M MMMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

® pacro3HaBaTh KOH(M)IUKTOTEHHBIE CUTYallMd U TMPEAOTBPAIIATh KOH(MIUKTHI 0 MX aK-
TUBHOM (ha3bl;

® COTJIACOBHIBAThH MO3UIIMM WICHOB KOMAaHIBI B MPOIECCe pabOThl HaJ OOIIMM MPOIYKTOM
(petieHrEM);

® TIPEACTABISTH MyOJUYHO PE3YIBTAThl HHAUBUAYATHHOW U TPYIIIOBON NEATEILHOCTH KaK
nepe]] 3HaKOMOM, TaK U Tepe] He3HAKOMOH ayJIuTOPHEH;

e T0M0MpaTh MAapTHEPOB ISl JCIOBOM KOMMYHUKAIIUU, UCXOMAS U3 COOOpaKEHUH pe3yiib-
TaTUBHOCTH B3aUMOJICUCTBUS, a HE TUIHBIX CUMIIATHH;

® BOCIPUHUMATH KPUTUIECKUEC 3aMEYAHHSI KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

® TOYHO M €MKO (pOPMYIHPOBATH KaK KPUTUUYECKHE, TAK W OJOOPUTEIHHBIC 3aMCUYaHUS B
ajJipec OpyTux JIOACH B paMKax JEJIOBOW M 0Opa3oBaTeIbHOW KOMMYHHUKAIIUHU, U30eras
P 3TOM JIMYHOCTHBIX OIICHOYHBIX CYKJICHUU.

[IpenMeTHBIMU pe3yJIbTaTaMU OCBOSHHUS aCTPOHOMUM Ha 0a30BOM YpOBHE SIBJISTFOTCS:

e chopMUPOBAHHOCTH MpeJICTaBICHUN 0 cTpoeHUH COTHEYHON CHCTEMBI, SBOIIOLNH 3BE3]T
u Bcenennoit, npocTpaHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoil;

® [IOHMMAaHHWE CYIIHOCTH HaOII0IaeMbIX BO BCeleHHOM siBNEeHUI;

® BJAJCHUE OCHOBOMOJIATAIOIIUMHU ACTPOHOMUYECKUMH MOHATUSIMH, TEOPUSAMH, 3aKOHAMU
U 3aKOHOMEPHOCTSIMH, YBEPEHHOE IOJIb30BAHUE ACTPOHOMHYECKOW TEPMHHOJIOTHUEU U
CHUMBOJIMKOM;

e chOpMHUPOBAHHOCTH MPEJICTABICHUN O 3HAUCHUH aCTPOHOMHUHU B MPAKTUYECKOMN JEATEIb-
HOCTH M JAJbHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HAHUE POJU OTECUYECTBEHHOM HAYKHM B OCBOCHUU M HCIOJb30BAHUU KOCMHUYECKOTO
MPOCTPAHCTBA U PA3BUTHUS MEKITYHAPOIHOTO COTPYITHUUECTBA B 3TON 00JIaCTH.

Conep:kanue Kypca

Beenenue B actponomuto (1 4)
Crpoenne u macmtabbl Becenennoit. Kakue tena 3amonusitor Beenennyro. KakoBel nx xa-
paKkTepHbIE pa3Mephl U pacCcTOSTHUA Mexay HUMHU. Kakue ¢u3ndeckue ycioBHs BCTPEUYAIOTCS B
Hux. Bcenennas pacmmpsiercs. CoBpeMeHHbIE METOIbI HaOmoeHui. [ ie u kak padoTaroT ca-
MbIE€ KPYIIHBIE ONTHUYECKUE TeJIECKOIbl. Kak acTpOHOMBI MCCIEAYIOT ramMma-usilyyeHue Bce-
JIeHHOU. UTO yBUAEIN TPAaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpometpus (5 4)

3Bé3qHoe HeO0o. Co3Be3nust ceBepHOro mnonymapus. Hapurammonusie 3BE3ABI. JIBUKEHHE
Connua no skiunrtuke. [letneobpasHoe npuxeHue riaHer. HeGecHbI SKBATOp U HEOECHBIN
MepuAraH. DKBAaTOpHAJIbHAs W TOPU3OHTAJIbHAs cHCTeMa HEOECHBIX KoopAuHaT. Buaumoe
JBUKeHUE HeOecHbIX cBeTHII. [leTneoOpa3Hoe NBHXKEHHE IJIAHET, MOMATHOE U MPSMOE JIBHKE-
HUE€ IUIAHET. DKJIUNTHKA, 30AUaKalbHble co3Be3qus. HepaBHomepHoe aBmkenne ConHua 1o
sxyinTuke. JBuxkenue Jlynbel. @a3wl JIyHBl U CMHOAMYECKUH MECHL, YCIOBHsS HACTYIUICHUS
COJIHEYHOI'O W JYHHOro 3aTMeHui. [IpuuuHBl HACTYIUIEHUS COJHEYHBIX 3aTMeHHi. Capoc u
IpeAcKa3aHus 3aTMEHH. Bpems u kaieHaapb. 3BE3HOE U COJTHEYHOE BpEMsl, 3BE3AHBINA U TPO-
NUYECKHUIl To/l. Y CTPOMCTBO JIyHHOTO U COJTHEYHOTO KajeHaaps, MpoOiIeMbl UX COTIacOBaHUS.
KOnnaHCKuil U TPUTOPUAHCKUN KaJIeHIapH.

Hebecnas mexanuka (3 )



IIpencraBnenusi o ctpoenr COJIHEUHOW CUCTEMbl B AHTUYHBIE BPEMEHA U B CPE/IHEBEKOBKLE.
I'ennonenTpuyeckas cucteMa MUpa, JOKa3aTeNbCTBO BpaieHus 3emyin Bokpyr Comuua. Ila-
pajutakc 3BE3 M ONPEACIICHUE PAcCTOSIHUA 10 HUX, napcek. Otkpeite M. Kennepom 3akoHOB
IBYKeHUs TiaHeT. OTKPbITHE 3aKOHA BCEMUPHOIO TATOTEHUSI M 00001EHHBIE 3akoHbI Kere-
pa. Onpenenenue macc HebecHbix Tell. KocMmuueckue ckopocTu. Pacu€rsl mepBoil u BTOpoOi
KOCMHUYECKON CKOpOCTH U uX (pusmyeckuit cmbici. [Tonér FO.A. Narapuna Bokpyr 3emMiu 1o
KpyroBoit opoute. MexmianeTHbie nepenérbl. [IoHsITHE ONTHUMaIbHON TPACKTOPHM IMOJETA K
naHere. Bpems nonéra k miaHere u Aatbl cTapToB. JIyHa u €€ BiusHuEe Ha 3eMitto. JIyHHBbIN
penbed u ero npupona. [lpunusHoe B3aumozeiicTBue mexay Jlynoi u 3emnéit. Y nanenue Jly-
HBI OT 3eMJId U 3aMejjieHue BpanieHus 3emud. [Ipenieccust 3eMHOM OCH U TIpeiBapEHUE PaBHO-
JICHCTBHI.

CrtpoeHue coaHeyHOU cucteMsl (7 4)

CoBpemennsie npenacrasiienus: 0 Conneunon cucreme. CocraB ConHEYHOU CUCTEMBI. [[1aHeThI
3€MHOM T'pYIIbl U MJIAHETHI-TUTAHThI, UX TPUHIUIHAIbHBIE pa3zaudus. Ob6nako komer OopTa u
[Tosic Koitnepa. Pasmeps! Ten conneunou cucremsl. [lnanera 3emiia. @opma U pa3Mepsl 3eMITH.
Buyrtpennee crpoenne 3emun. Ponbs mapuukoBoro g dexra B GopMUpOBaHUM KIUMaTa 3EMIIH.
Uccnenosanus Mepkypusi, Benepsl u Mapca, ux cxoxectb ¢ 3eMi€id. BausiHue mapHUKOBOTO
s dexra Ha kTuMat 3emuin 1 Benepsl. Ecth 1 sxu3Hb Ha Mapce. DBoumorus opOUT CITyTHUKOB
Mapca ®oboca u [letimoca. Ilnanetrsi-rurantel. @usznueckue cpoiicTtBa lOmurepa, CaTtypHa,
VYpana u Henrtyna. Bynkanudeckas nestenbHOCTh Ha ciiyTHHKe FOmurepa HNo. [Ipupona komnen
BOKPYT IUIaHET-TUTaHTOB. [InaHeThI-kapauku U ux cBoiicTBa. Mainbie Tena COJIHEUHOW CHCTe-
Mbl. [Ipupona u nBuxenue actepou1oB. Cnenuduka IBUKEHUS TPYII acTepOU0B TPOsTHIIEB U
I'pexos. Ilpupona u neuwxenue komer. [losic Koitnepa u O6nako kometr Ooprta. MeTeopsl u mMe-
teopuTthl. [Ipupona mamaronux 3BE31, METCOPHBIC MOTOKU U UX paauaHThl. CBiI3b MEXKIY Me-
TEOPHBIMU MOTOKaMHM U KomeTaMu. [Ipupona kaMeHHBIX W Kelle3HbIX MeTeoputoB. [Ipupona
METEOPUTHBIX KPaTEPOB.

Actpoduzuka u 38€3aHas acTpoHoMus (7 4)
Metonabl acTpopU3NUECKUX HCCIECIOBAHUN. YCTPOMCTBO M XAPAKTEPUCTUKH TEJIECKOMOB pe-
¢bpaxTopoB U pedaeKTOPOB. YCTPONUCTBO PaMOTENECKONOB, paguounteppepomeTpol. ComHIIE.
OcHoBable xapaktepucTuku CoiHia. OnpeneneHne Macchl, TEMIEPATypbl U XUMUYECKOTO CO-
craBa Connma. Ctpoenue coimHeuHor atmocdepbl. CoHeuHass akTUBHOCTh U €€ BIIMSHHE Ha
3emito u 6uochepy. Buyrpennee crpoenne Connua. Teopernueckuil pacuér temnepaTypsl B
uentpe ConHua. SnepHslii HCTOYHUK SHEPTHH U TEPMOSIEPHBIE PEAKIIMY CUHTE3a I'eJHs U3 BO-
0poJa, epeHoc >Hepruu u3 neHTpa CoyHIla HApyKy, KOHBEKTHBHAs 30HA. HelTpuHHBI Te-
JIECKON U HaOmoIeHus noToka HelTpuHo oT ConHia. OnpeaeseHne OCHOBHBIX XapaKTePUCTUK
3BE3/I: MAcChl, CBETUMOCTH, TEMIIEPATypbl U1 XUMHUYECKOro cocTaBa. CriekTpalibHas Kiiaccudu-
Karus 3BE31 U e€ (pu3nuecKkue OCHOBBI. Jlnarpamma "'creKkTpaibHbIA KJIacC-CBETUMOCTh'  3BE3,
CBSI3b MEXJY MacCOW M CBETUMOCTHIO 3BE31. BHyTpeHHee cTpoeHue 3BE311. CTpoeHHE 3BE3/bI
TJIABHOM MOCHEA0BaTENbHOCTU. CTpOeHHE 3BE3/ KPACHBIX TMIAHTOB U CBEPXTMraHToB. CTpoe-
HUE 3BE3] OeNbIX KapJMKOB W Mpeaena Ha ux maccy — npenen Yanapacekapa. Ilynbcapsl u
HEUTpOoHHBIE 3BE31bI. [Ipupona 4€pHBIX AbIp U UX napaMeTpsl. J{BOMHbBIE, KpaTHBIE U IEPEMEH-
Hble 3BE3/1b1. HaOmroieHust TBOMHBIX U KPATHBIX 3BE3/1. 3aTMEHHO-TIEpeMeHHbIe 3BE3/b1. Omnpe-
NEJIEHUE MacC ABOMHBIX 3BE3a. I[lynbcupyrommue nepeMeHHbIE 3BE31bI, KPUBBIE W3MEHEHHUS
onecka nedensr. 3aBUCUMOCTh MEXTy CBETUMOCTBIO U TIEpUOAOM Myibcanuid y nedeun. [ede-
Wbl — MasKy BO BCeneHHON, IO KOTOPBIM ONPENEIIAIOT PACCTOSAHUA A0 JANEKUX CKOIUICHUH U
ralakTuK. HoBble U CBEpXHOBBIE 3BE3/bI. XapaKTEPUCTUKH BCHBIIIEK HOBBIX 3BE31. CBsI3b HO-
BBIX 3BE3]] C TECHBIMU JABOMHBIMH CHCTEMaMH, COAEpKAIIUMHU 3Be3ay Oenblii kapiuk. [lepere-



KaHME BEIECTBA U SIICPHBIN B3PBIB HA TOBEPXHOCTU OeIoro Kapivka. Kak B3phIBalOTCS CBEPX-
HOBBIC 3BE3/IbI. XapaKTEPUCTUKH BCIIBIIIIEK CBEPXHOBBIX 3BE3. ['paBUTAIIMOHHBINA KOJUTarc Oe-
JIOro KapJymka ¢ Maccod Yanapacekapa B COCTaBE TECHOW JIBOMHOM 3BE3/bl — BCIBIIIKA CBEPX-
HOBOH | Tuma. B3pbIiB MacCHBHOM 3BE3/IbI B KOHIIE CBOCH ABOIOIIMMA — B3PHIB CBEpXHOBOM || TH-
na. HaOmroieHre ocTaTKOB B3PBHIBOB CBEPXHOBBIX 3BE3/. DBOIIOLMS 3BE3I: POXKICHUE, KU3HD U
CMEPTH 3BE311. Pacu€r nmpomoJKUTEIIbHOCTH KU3HU 3BE3]T Pa3HOW MACChl Ha TJIABHOM MOCIIENIO-
BaTebHOCTU. Ilepexos B KpaCHble TMTAaHThl M CBEPXTUTaHThI MOCJIE MCUEPHaHUsI BOJIOPOAA.
CrniokoitHast BOIOLNS MaJIOMAaCCUBHBIX 3BE3/] M TPABUTAIIMOHHBIN KOJIJIAIIC M B3PBIB ¢ 00pa3o-
BAaHUEM HEUTPOHHOM 3BE3/bl WJIM YEPHOU IBIPHI MAaCCUBHOM 3Be3Abl. OmpeneneHne Bo3pacTa
3BE3HBIX CKOIUICHUU U OTJICJIBHBIX 3BE3[T, POBEPKA TEOPHUU IBOJIOIUHA 3BE3]I.

Mnineunsiii [1yTs (3 u)

['a3 u neite B [Nanmaktuke. OOpa3oBaHue OTpa)kaTeNbHBIX TyMaHHOCTeH. [IpuuuHBl cBEUeHHMS
i dy3HbIXx TyMaHHOcTel. KOHIEHTpanusi ra30BbIX U MBUIEBBIX TyMAaHHOCTEW B [ anmakTuke.
PaccesinHble U 11apoBbIe 3BE3NIHBIC CKOIUIeHMs. HaOnromaeMble CBOMCTBA pacCEesTHHBIX 3BE3-
HbIX ckoruieHuid. HabmrogaeMble CBOMCTBA IApOBBIX 3BE3IHBIX CKOIUICHHWM. PacripeneneHue u
XapakTep IBUXKEHUA CKOIICHUN B ['amakTuke. Pacnpenenenue 3BE3/1, CKOIJICHUN, Ta3a U IIbUINA
B ['ayakTuke. CBepxMaccuBHas 4€pHas Aplpa B LEeHTpe ['anakTUKu U KOCMHYECKHeE Jydd. MH-
(bpaxpacHble HaOTIOAEHUS ABHKEHUS 3BE3] B LieHTpe ['anakTuku U oOHapyxeHue B ueHtpe ['a-
JJAKTUKHA CBEPXMACCUBHOM YEpHOM AbIpbl. Pacy€T mapaMeTpoB CBEpXMaCCUBHON YEPHOU ABIPHI.
Habito1eHust KOCMUYECKHX JIy4el U UX CBA3b C B3PbIBAMU CBEPXHOBBIX 3BE3I.

["amaktuku (3 1)

Knaccudukanus ramaktuk mno ¢opme M kKamepToHHash auarpamma XabO06ma. CBoiicTBa cnu-
paJbHBIX, DJUTMITUYECKUX U HEMPABWIBHBIX rajakThK. KpacHoe cMellleHne B CIEKTpax rajak-
TUK U OTpeJIeJICHue PacCTOsTHUA 10 HUX. 3aKoH Xa001a. BpalieHue rajaktuk u TEMHas MaTe-
pus B HUX. AKTUBHBIE TAJIaKTUKHU U KBazaphl. [Ipupoa akTUBHOCTH TrajlakTUK, paauoraJaKTUKU
Y B3aMMOJCHCTBYIONIME rajakTuku. HeoObluHbIE CBOMCTBA KBa3apoB, UX CBS3b C sApaMu Ta-
JAKTUK U aKTUBHOCTHIO YEPHBIX JbIp B HUX. HabOirogaeMbie CBOMCTBA CKOTUJICHUM TaJIaKTHK,
PEHTI€HOBCKOE M3JIy4YE€HHE, TEMIEpAaTypa U Macca MEXIalaKTUYeCKOro rasa, HeoOX0JIUMOCTh
CYILIECTBOBAHUSI TEMHON MaTEPUU B CKOIUIEHUAX TaJlakTUK. OLIeHKa Macchl TEMHOW MaTe€puu B
CKOIUTCHMSIX. Sluencras CTpyKTypa pacupeaesieHus ralakTUKU CKOTUICHUH TaJIaKTHUK.

Crtpoenue u sBomtonus Beenennoi (2 1)
Koneunocts n 6eckoHEUHOCTh BceeneHHON — mapaloKChl KIACCHYECKONW KOCMOJIOTHH. 3aKOH
BCEMHUPHOTO TATOTEHUS U MPEJCTaBICHUS 0 KOHEYHOCTH M OeckoHeuHocTH Bcenennoi. doto-
METPUYECKUH MAPAZAOKC U MPOTUBOPEUMS MEXKAY KIIACCUYECKMMHU IPEICTABICHUSIMUA O CTPOE-
Huu Bceenennoit u HabmoaeHusmu. HeoOxoaumocTh mpuBiedeHuUs: oOIIe TEOpUU OTHOCH-
TEJILHOCTH JJIsl TOCTPOEeHUs Mosienn BeeneHHon. CBs3b MEXAY F€OMETPUUECKUX CBOWMCTB MPO-
CTpaHcTBa BcenmeHHOM ¢ pacnpeneseHueM U JIBMKECHHEM MAarepud B Hel. Pacumpsiromascs
Bcenennas. CBsa3p CpelHEN IUIOTHOCTH MATEPUU C 3aKOHOM PACIIMPEHUS U TEOMETPUUECKUMHU
cBoiictBamu Bcenennoit. EBkinnoBa u HeeBKIIUI0Ba reomeTpusi Beenennoi. Onpenenenue pa-
nuyca u Bo3pacta Beenennoit. Mojens "ropsiueit Beenennoit" u penukroBoe uznydeHue. O0-
pa3oBaHUE XUMHYECKUX dJeMeHTOB BO Bcenennoit. Obwnme remus Bo BceenenHodt u He-
00X0aMMOCTh 00pa3oBaHUs €ro Ha paHHUX dTamax 3Boyronnu Beenennoit. Heo6xomumocTs He
TOJIBKO BBICOKOW IUIOTHOCTH BEIIECTBA, HO U €r0 BBICOKOM TEMIIEPATYpbl HA PAHHUX 3Talax
sBomonuu Beenennoi. PenukToBoe n3nydeHnne — u3iaydeHue, KOTOpoe OCTanoch BO BeeneHnHoum
OT TOPSYETO M CBEPXIUIOTHOTO COCTOSAHUS MATEPUM HA PAHHUX dTanax >KU3HU BcermeHHOM.



Habmoaemble cBoiicTBa pearKkToBOro u3nydeHus. [louemy HeoOX01uMO npuBIeYeHHE 00IIEei
TEOPUHU OTHOCUTEILHOCTHU AJI TOCTPOCHUS MoieTu Beenennoil.

CoBpeMeHHbIe Po0JIeMbl aCTPOHOMUU — 3 U

VYckopenHoe pacimmpenue BeenenHoit u témuas sHeprusi. HaOmtoneHusi cBepXHOBBIX 3BE3N |
THAMA B JAIEKUX TAJAKTUKaX U OTKPBITHE YCKOPEHHOro pacumupeHus BceneHHou. OTKpbITHE
CUJIbI BCEMUPHOT'O OTTaJKMBaHUs. TEMHas sHEpPrus U €€ BIUSHUE HAa Maccy BceneHHoil mo me-
pe e€ pacupenus. [Ipupona cunbl BecemupHoro orrankuBanusi. OOHapyXeHUE TUIAHET BO3JIE
npyrux 38&31. HaOmronenus 3a NBI>KEHUEM 3BE3/1 U OIPEIeNICHHs] MacC HEBUIUMBIX CITyTHUKOB
3BE3/l, BO3MYIIAIONIMX WX MPSIMOJUHEHHOE NBIKEHHE. MeToabl OOHApPYKEHHS DK30IUIaHeT.
OueHka yclIOBHI Ha MOBEPXHOCTSX 3K30IUIaHeT. [louck 3Kk3011aHeT ¢ KOM(POPTHBIMH yCIIOBH-
AMU JUIA KU3HU Ha HUX. [loucku n3Hu u pasyma Bo Beenennout. Pa3sutue npeacraBieHui o
BO3HMKHOBEHUHU U CYILIECTBOBaHUM >XH3HU BO BceneHHoil. CoBpeMEHHBIE OLIEHKH KOJIMYECTBA
BBICOKOPA3BUTHIX LuBHIM3aMil B ["anaktuke. IlonbiTkn 0OHAPYKEHHSI U MOCBUIKA CUTHAJIOB
BHE3EMHBIM [IUBHIA3ALUSIM.

Peseps (1 4)

Y4eOHO-TeMaTHYeCKOe MJIAHMPOBAHNE

Ne
HaszBanue pasznena KonnuectBo wacos
paszzuena
1 BBejneHue B acTpOHOMUIO 1
2 AcTtpomeTpus 5)
3 HebecHas mexaHuka 3
4 Crpoenue COTHEUHON CUCTEMBI 7
5 Actpodusnka u 3BE3HAST ACTPOHOMUS 7
6 Muieunslii IyTh 3
7 ["anakTuku 3
8 Crpoenue u 3Bommonus Beenennoi 2
9 CoBpeMeHHBIE TPOOJIEMBI ACTPOHOMHH 3
Peseps 1
Bcero 35




KaJIEHIlapHO-TeMaTI/I‘leCKOG IJIAHUPOBAHHEC

Ne
/o

Hara

IU1aH | dbaxt

Tema ypoka Koz-so ConepkaHue ypoka
yp JacoB p yp

Beenenue (1 gac)

1/1

BBeznenue B actpoHOMHIO 1 AcTpoHOMUS — HayKa 0 KocMoce. Beenennas, e€ cTpykTypsl u Maciutadsl. Jlané-
Kue Tayounsl BeeneHnoi

MemanpeomentHple. C 10CTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIM B COOTBETCTBUH C 33/1a4aMHU U YCIOBHSIMH KOMMYHHU-
KallUK; CAMOCTOSITENIBHO BBIJIEISITh I03HABATENbHYIO LI€Jb; BBIIEIATH CXOJCTBA €CTECTBEHHBIX HAYK, pa3inuns MKy TEOPETUUECKUMHU U
SMIUPUYECKUMHU METOJaMH UCCIICAOBAHMS

auynocmusle. HopMUpOBaHHE MOTUBAIIUH B U3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BOSMOXKHOCTH TIO3HAHUS TIPUPOJIBI, YBAKCHHUS K
TBOpLIAM HAayKH U TEXHUKH, IPAXIaHCKOT0 MAaTPUOTU3MA, JII0OBU K PoanHe, 4yBCTBA rOPA0CTH 32 CBOIO CTPaHy

npeomMenHble. HAYIUTHCS OOBSACHATH POJIb ACTPOHOMUU B JKU3HU UEIIOBEKA M €€ 3HAUYCHHE B CHCTEME €CTECTBEHHBIX HAYK; YMETh (hopMy-
JMPOBATh NPEIMET U3YUCHHsI aCTPOHOMHM; 3HaTh OCHOBHbIE METO/bI M3yUueHUs BeenenHoi

Actpomerpust

(5 gacoB)

2/1

3Bé3aHoe HEDO 1 3Bé3nHoe HeOo. Co3Besaue. 3BE3nHas BenrnurHa. OCHOBHBIE co3Be3ausi CeBEpHO-
0 MOJTYIIapust

MemanpeomemHuple. TIIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMH; (POPMUPOBATH IIeJIeTI0IaraHie KaK IOCTaHOBKY
yaeOHOM 3a/1a4l Ha OCHOBE COOTHECCHHSI TOTO, UTO YK€ U3BECTHO U YCBOCHO YUYAIIMMCS, U TOTO, YTO €I HEU3BECTHO; BRIICIATH U (HOp-
MYJIUPOBAThH MO3HABATENBHYIO I1€]1b, UCKATh U BBIIEIATH HEOOXOIMMYIO HHPOPMAIIUIO, CIIEA0BATH AITOPUTMY JESITEIbHOCTH
auunocmuwle. GOPMUPOBAHUE CAMOCTOSTENIHHOCTH B IPUOOPETEHUH HOBBIX 3HAHWM U MPAKTUYECKUX YMEHUH, NCTIOJIb30BAaHUE TIPUOOpeE-
TEHHBIX 3HAHWUI B ITIOBCETHEBHOM KU3HU

npeomemHmble. HAYUYUTHCS OOBSICHATH 3HAUCHUS MOHATUHN ""co3Be3nue", "3BE3AHAs BeIMYMHA''; YMETh HaXOIUTh 3BE3/IBI M CO3BE3/IUS HA
Hebe ¢ MOMOIIBIO KapThl 3BE3THOTO Heba

3/2

HebecHble koOpnHATHI 1 HebecHblii 3xBaTOp 1 HEOECHBI MEpUIMaH; TOPU3OHTAIbHBIE, DKBATOPUAIbHbBIE
KOOpJMHATHI; KyJIbMUHALMU CBETHII. | OpU30HTaNbHAs cUCTEMA KOOPAUHAT. JK-
BaTOopUabHasi CUCTEMa KOOPAMHAT

MemanpeomenHpie: C JOCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXATh CBOU MBICIIY, CIYIIaTh U BCTYNATh B AUAJIOT, y4aCTBOBATh B KOJI-
JIEKTUBHOM 00CYXJIECHUU NPo0JIeM; 0CO3HABATh caMoro ce0s Kak ABMKYIYIO CHITY CBOETO HayueHHsl, CBOIO CITIOCOOHOCTh K MPEOI0JICHHIO
MPENSTCTBUIA U CAMOKOPPEKIINH; CHCTEMHO MBICIIUTh, IPUMEHSAThH U MPeo0pa30oBhIBaTh 3HAKW U CUMBOJIBI JJIs PELIEHUs] y4eOHbIX U MTO3HA-
BaTENbHBIX 3a/1a4

auynocmuwle: HOpMUPOBAHHE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOW MPaKTUKK; (OPMUPOBAHNE YCTOMYMBON MOTHBALIUU K O0YUIECHHUIO

npeomemmbsle. yMETh U300pa’kaTh OCHOBHBIE KPYTH, JINHUU U TOYKU HEOECHO ceprl; 3HATh onpeaesieHns MoHATHI "HebecHas cdepa”,
"KyJIbMUHaMA"; yMETh (OPMYITUPOBATh OTINYUS MEXKAY TOPU30HTAIBHON U HKBATOPHAIBHON CHCTEMaMU KOOPIUHAT

4/3

Buagumoe newxenne rianeT 1 CoJiHIa 1 DKJIANTHKA, TOYKA BECEHHETO PaBHOCHCTBH. HepaBHOMEpHOE JBHKCHIE
CoJHIIa 10 DKIIUITUKE

Memanpeomemubte: OCO3HAHHO IIJIAHUPOBATh U PETYIUPOBATh CBOIO ACATCIbHOCTD, BBIABIIATH HpO6HeMI>I, BJIaACTH YCTHOﬁ 1 THCHMEHHOU




/o

Hara

Koi-Bo

wiad | ¢akr

Tema OKa ConepxkaHne OKa
yp qaCoB AeP yp

peubto; (GOpMHUPOBATH LieJIeNoIaraHie Kak IOCTaHOBKY y4eOHOM 3a/1aul Ha OCHOBE COOTHECEHUS TOT'0, YTO YXKE U3BECTHO U YCBOEHO yua-
LIUMCS, U TOTO, YTO €I11€ HEU3BECTHO; CAMOCTOATEIBHO BBIAEIATH [I03HABATEIbHYIO 11€JIb, YCTAaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H,
OOBSICHATB Pa3IMUHbIC SIBICHUS HA OCHOBE (PU3MUECKON TeOpUn

auynocmuwle. HopMUPOBAHHE YCTOWYMBONW MOTHBAIMH K 00y4eHHIO, TPUOOPETEHUIO HOBBIX 3HAHUN, YMEHUI, HABBIKOB, CIIOCOOOB Jiesi-
TEJbHOCTH

npeomenHble. HAYUUTHCS OOBACHATH 3HAUCHHUE MOHATHUS "IKIMIITHKA"; YMETh pa3inyaTh MPsIMOE U MOIMATHOE JABIKEHHE TUIaHET U hopMy-
JMPOBATh NPUYMHBI TAKOTO JBMKEHUS; YMETh onMchiBaTh NyTh CoJHIA cpeay 3BE3] B TEUEHUE roja

5/4

JIBrxenue JIynbl. 3aTMenus 1 CHUHOIMYECKUH MECSI, Y3JIbl IYHHOU OpPOUTHI, TOYEMY IIPOUCXOAT 3aTMEHHUS.
Capoc u npejcka3zaHus 3aTMEHUN

MemanpeomemHple. OCO3HAHHO TUIAHUPOBATh U PETYJIUPOBATH CBOIO JCSITEILHOCTb, BBISIBIISATH MPOOJIEMBI, BIAJIETh YCTHOW U TUCHMEHHOU
peubto; GOpMHUPOBATSH IIENICNI0IaraHie Kak MOCTaHOBKY y4eOHOM 3a]]aui Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOEHO y4a-
IIUMCSI, ¥ TOTO, YTO €II¢ HEU3BECTHO; CAMOCTOSATEIHLHO BBIICIISATH TIO3HABATEILHYIO 11€Jb, YCTAHABIMBATH MIPUIMHHO-CIICICTBEHHBIC CBS3H,
OOBSICHATH Pa3IMYHBIC SIBICHUSI HA OCHOBE (PH3HUECKON TECOPHUU

JUYHOCmMHble. POPMUPOBAHUE MOTHUBAIIMY B U3YUCHUHU HAYK O MPUPOJIE, YOSI)KIEHHOCTH B BO3MOKHOCTH ITO3HAHUS TIPUPOJIBI U TPUMEHHU-
MOCTH M3y4aeMbIX 3aKOHOB K BAKHEHIIIMM OOJIACTSM JESATEILHOCTH YEJIOBEUECKOTo 00IIeCTBa

npeomemuble. HAyINTHCS OOBSICHATH 3HAUCHUE oHATHH "da3a Jlyasl", "comHednoe 3aTMenue”, "capoc", "myHHOE 3aTMEHHE"; HAYIUThCS
(bOpMyYITHPOBATH MPUYHHBI COTHEUHBIX M JIYHHBIX 3aTMCHHI; YMETh OOBSCHATH PA3HUILY MEXKIYy CHHOJAMYCCKHM U CHIICPUICCKHM MECSIIEM

6/5

Bpewms u kanennaps 1 ConneuHoe u 3B€31HOE BpeMs. JIyHHBIN U COMHEYHbIN KaneHaaps. KOnmmanckuit u
TPUTOPUAHCKUIN KAJICHIaph

Memanpeomemuple: C JOCTATOUHOM ITOJTHOTOW U TOYHOCTBIO BBIPAKaTh CBOU MBICIIH, CIYIIATh U BCTyIaTh B IMAJIOT, y4aCTBOBATh B KOJI-
JEKTUBHOM 00CYKJICHUH IIPOOJIEM; OCO3HABATh CaMOro ce0s KaK ABMKYIIYIO CUIIY CBOETO HaydeHHsl, CBOIO CIOCOOHOCTb K IPEOI0JICHHIO
NPEMATCTBUIA U CAMOKOPPEKLIMU; CHCTEMHO MBICIIUTh, IPUMEHATh U IPe0Opa30BhIBaTh 3HAKU U CUMBOJIBI JUIsl PELICHUs] y4eOHBIX U MO3Ha-
BATEJIbHBIX 3a7a4

auynocmuwte: HopMupoOBaHHE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEH-
HOM IIPAKTUKH

npeomemmuoie. yMeTh GOPMYIMPOBATH Pa3IMUMs MEXKY 3BE3AHBIM U COJTHEYHBIM BPEMEHEM; 3HAaTh YCTPOUCTBO JTYHHBIX U COJTHEUHBIX Ka-
JIeHAapeil; HayuuThCsl OOBACHATH Pa3IMYUsl MEX]y FOJIMAHCKUM U TPUTOPHAHCKUM KaJleHJapEM

HebOecnas MexaHuka

(3 gaca)

7/1

Cucrema mupa 1 ['eonenTpryeckas u re1voleHTpuyeckas cucrema Mupa. O0bsicCHeHHE NeTyIe00-
pPa3HOro JBM)KEHMS MI1aHeT. Jloka3zaTrenbcTBa ABMKEHUS 3eMiu BOKpyr ComHIa.
["onn4HbIl mapauakc 3BE31

memanpeomemmuwie. GOpMUPOBATH yueOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMM; UCKATh U BBIJIEJIATH HEOOXOIUMYIO HHPOpMa-
L[1I0, CIIEIOBATh AJITOPUTMY J1€ATEIbHOCTH; TPUMEHSATh 3HaHUS U3 JPYTUX MPEIMETHBIX o0nacTeit

auynocmuwte. HopMUpOBaHHE [IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEH-
HOM NPAKTUKH, U YCTOWYUBOTO MO3HABATEILHOTO NHTEPECA K N3YYCHHUIO €CTECTBEHHBIX HaYyK

npeomMenHble. HAyUUThCSl O0BSICHATH OCOOCHHOCTH I'€OIEHTPHUECKOM U TeIMOIICHTPUYECKON CHCTEM MUPA; YMETh JOKA3bIBaTh JBI)KEHHUE




/o

Hara

IJ1aH

dbaxT

Tema ypoxka Kon-o Conepixanue ypoka
yp JacoB p yp

3eMJId BOK CoJHIAa; Hay4UTHCSA OOBIACHATE 3HAaUeHWE NOHATHH "'mrapajuiakc”, "mapcek”
b 5

8/2

3aKOHBI ABMKEHHUS IIAHET \ 1 \ O600mEnnbIe 3akoHbI Keriepa u onpeesneHne Macc HeOSCHBIX Tell

Memanpeomemuple. C TOCTaATOUHOM IMOJTHOTOW U TOYHOCTBIO BBIPA’KaTh CBOU MBICIIM B COOTBETCTBUHU C 33JJa4aMU U YCIOBUSIMU KOMMYHU-
Kalluy; BBIIOJIHATH JEHCTBUS 110 00pasily, OLEHUBATh U KOPPEKTUPOBATh JEHCTBUS B COOTBETCTBUHM C 3TAJOHOM; UCKaTh HH(POPMALIHIO,
(bopMHPOBATH CMBICIIOBOE UTEHHUE, 3aKPEIUIATh U IPU HEOOXOIUMOCTH KOPPEKTUPOBATh N3YUEHHBIE CITIOCOOBI ICHCTBUMN, IIOHATHI U aJro-
PUTMOB

auynocmuule. HopMUpOBaHIE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLICHUU M COTPYAHHYECTBE CO CBEPCTHUKAMH U yUUTEIIEM; OBJIa-
JIEHHE Hay4YHBIM IOJXOA0M K PEIIEHUIO Pa3INyYHbIX 3a/1a4; (OpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHO-
MY YPOBHIO Pa3BUTHI HAYKH U OOIECTBEHHOM MPAKTHKH

npeomemmusie. yMeTh GOPMYJINPOBATh 3aKOHBI IBM)KEHUS IJIAHET; 3alIUChIBAaTh YCIOBHE U PEIIEHUE KOJMUECTBEHHBIX 3a/1a4 [10 COCTABJICH-
HOMY aJITOPUTMY

9/3

Kocmuueckue ckopoctu. MexniaHeTHbIe 1 IlepBas u BTOpast KocMu4YecKue CKOopocTH. OnTUMalIbHAs MOJIY3JUIMIITUYECKAs
EepENETHI op6urta KA k niaHeram, Bpemst oJiéTa K MjaHere

Memanpeomemuuple. C T0CTaTOUHOM MOJTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOU MBICIIM B COOTBETCTBUU C 3a/1a4aMH U YCIIOBUSIMU KOMMYHU-
KallMy; BBIIOJIHATD JEHCTBUS 110 00pasily, OLlEHUBATh U KOPPEKTUPOBATh JEHCTBUS B COOTBETCTBUH C 3TAJOHOM; UCKaTh HH(POPMALIHIO,
(GbopMHPOBATH CMBICIIOBOE UTEHHE, 3aKPETUIATH U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh N3YUEHHBIE CITIOCOOBI ICHCTBHMA, TOHATHI U aJIro-
PUTMOB

JUYHOCmHble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM; OBJIA-
JIeHHEe HayYHBIM MOJIX0Z0M K pEIIeHUI0 pa3IHuHbIX 3a/1a4; (POpMUPOBaHHE MOTUBAIMH B U3YUYE€HUH HAyK O MPHUPOJIE, YOeKAEHHOCTH B
BO3MOKHOCTH TO3HAHUS IPUPO/IbI, YBAXKEHUSI K TBOPIIAM HAyKU U TEXHUKHU, TPAXKIaHCKOT0 IaTpUOTU3Ma, JT100BU K PoinHe, uyBcTBa rop-
JIOCTH 3a CBOKO CTpaHy

npeomemmbsie. yMETh PACCUNTHIBATh NEPBYIO U BTOPYIO KOCMUYECKYIO CKOPOCTH HA OCHOBE 3aKOHA BCEMHUPHOTO TATOTEHHUS; HAYUUTHCA
00BSICHATB 3HAUEHHUE MMOHATUH "oNTUMalIbHas TpaeKTopus nosiéra”, "Bpemst noséra K rnianere"

Crtpoenne ConHeyHol cuctemsl (7 4acoB)

10/1 CoBpeMeHHbIe MTPECTABICHHS O CTPOSHUH U 1 OTnuuus TIaHeT 3eMHOM TPYIBI U MIaHeT-TuraHToB. [1nanersi-kapauku. Ma-
coctraBe COJTHEUHON CUCTEMBI aele Tena. [losgc Koltnepa n o61ako komer Oopra
Memanpeomemmule:.
JUYHOCMHBbLE.
npeomenmble. yMETh OMUCHIBATh cocTaB COTHEUHOM CUCTEMBI; YMETh OOBSICHATH OTJIIMYHS IJIaHET 3€MHOM TPYIIBI U IUIaHET-TUTaHTOB;
3HaTh, 4TO Takoe nosic Koiinepa u o6mako OopTa v KaKoB UX COCTaB

11/2 [Inanera 3emus 1 ®opma 3emin, BHyTpEeHHEE CTpOeHHE, aTMocdepa U BIMSIHUE TAPHUKOBOTO -

¢dekTa Ha KIMMaT 3eMITn

Memanpeomemuule. GOPMUPOBATH yUEOHOE COTPYAHHUECTBO C YUUTEIEM U CBEPCTHUKAMH; (POPMUPOBATH IIeJICTIONIaraHie KaK TTOCTAaHOB-
Ky y4eOHOM 3a/1a4i Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, U TOTO, YTO €IIE HEM3BECTHO; BBIJCISITH U
(opMyIHMpOBATH MO3HABATENLHYIO LEJIb, ICKATh U BBIACIATH HEOOXOIUMYIO HH(POPMALIUIO; TPUMEHSTh 3HAHUS U3 JPYTUX MPEIMETHBIX 00-
nacTei




/o

Hara

wiad | ¢akr

Tema ypoxka Kon-o Conepixanue ypoka
yp JacoB p yp

JAuunocmuple. HOPMUPOBAHKUE CAMOCTOSTEIBHOCTH B TPUOOPETEHNH HOBBIX 3HAHUI U MPAKTUYECKUX YMEHHUH, NCIIOIb30BaHUe Tprodpe-
TEHHBIX 3HAHUH B TOBCEHEBHOM KU3HU; (OPMHUPOBAHUE HABBIKOB 000OIICHNUS M CHCTEMAaTU3aIlMH TEOPETUIECKOT0 MaTepuaia
npeomemuble. yMETh ONUCHIBATH BHYTPEHHEE CTPOCHUE 3EMIIM M COCTaB €€ aTMOC(ephl; HAyYUTHCS OOBSICHATH CBA3b CMEHBI CE30HOB Iojia
Y HAaKJIOHA 3eMHOMU OCH, BIUSHHE MAPHUKOBOTO 3PQeKTa Ha KIMMaT 3eMiTd, poib MarauTocdeps! 3emin B 3amure Ouocheps! oT KocMude-
CKOT'O M3JTy4eHUs

12/3

JIyna u e€ BnusiHuE Ha 3EMIIIO 1 ®opmuposanue nosepxHoctu Jlynsl. [Ipupoaa npuinBoB U OTIMBOB Ha 3emile U
UX BIIMsIHUE Ha JBrokeHue 3emiu u JIynsl. [Ipoueccust 3eMHOM OCH U IBH)KEHUE
TOYKH BECEHHETO PaBHOJICHCTBHS

Memanpeomemuule. GOPMUPOBATH YUCOHOE COTPYAHHYECTBO C YUUTEIEM H CBEPCTHUKAMU; (DOPMUPOBATSH I[EJICTIOIaraHue KaK MOCTaHOB-
Ky y4eOHOM 3a/1a4i Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, U TOTO, YTO €I¢ HEM3BECTHO; BBIJCISThH U
(hopMynHpoBaTh MMO3HABATENBHYIO 11€]1b, UCKATh U BBIIEISTH HEOOX0AUMYIO MH(POPMAIUIO, CIIE0BATh AITOPUTMY JI€ATEILHOCTH
JUYHOCMHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B IPHOOPETEHUH HOBBIX 3HAHUHN U MPAKTUICCKUX YMCHHI; (OPMUPOBAHNE HABBIKOB
00001IeHNS U cHUCTEMaTH3aIuN TEOPETUYECKOT0 MaTepHana

npeomemHmble. HAYUYUTHCS OOBSICHATH IPUPOAY MPHIMBOB M OTIUBOB HA 3eMJIC; YMETh OOBSICHATh 3HAUCHUE MOHATUS "TIPEIIECCs 36MHOU
ocu" ¥ OOBACHATH ITO SBICHHUE

13/4

[1naneTs 3eMHOM TPyNIIBI 1 duznueckue cpoiictBa Mepkypus, Mapca u Benepsl. MccienoBanus mniaaHeT
3€MHOM IPYIIbl KOCMUYECKUMH annapaTaMu

memanpeomemuwie. GOpMUPOBATh yueOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHM; (POPMUPOBATH LiEJIeoIaraHue Kak MOCTaHOB-
Ky y4eOHOH 3a7jaui Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO YYaIUMCS, U TOTO, YTO €II€ HEU3BECTHO; BBIIEIATH U
(opMyIMpOBaTH MO3HABATENBHYIO LI€JIb, UCKATh U BBIJEIATH HEOOXOJUMYIO HH(POPMAILIUIO, CIeI0BATh AITOPUTMY JESITEIbHOCTH
JUYHOCmHble. POPMUPOBAHUE CAMOCTOATEIBLHOCTH B IPUOOPETEHNUH HOBBIX 3HAaHUN U MPAKTUYECKUX YMEHMI; POpMUpPOBaHNE HABBIKOB
0000I1IeHUs ¥ CUCTEMaTH3aIMH1 TEOPETUUECKOT0 MaTepraa

npeomemmsie. yMETh ONUCHIBATH OCOOCHHOCTH (PU3NYECKOM MPUPOABI MJIAHET 3€MHOM IPyMIbl; yMETh (POPMYIHPOBATh CXOJICTBA U pa3iiu-
YHs IUTAHET 3€MHOM IPYMIbl U HAYYUTHCS UX OOBSICHATh

14/5

[Inanersi-ruranTel. [1naneTbI-kapauku 1 duznueckue cBoiictBa FOmurepa, Carypna, Ypana u Henryna. Bynkannueckas
nesarenbHOCTh Ha cnyTHUke FOnutepa No. [lpupona kosnen BOKpyT mijiaHeT-
ruradtoB. [TaHeThI-KapInKu

mMemanpeomemmuwie. GOpMUPOBATH yueOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMH; (POPMUPOBATH LIEJIeToIaraHue Kak MOCTaHOB-
Ky y4eOHOH 3a7]aui Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO U YCBOEHO YYalllUMCS, U TOTO, YTO €€ HEU3BECTHO; BbIIEIATh U
(bopMyIMpOBaThH MO3HABATENBHYIO 1€Jb, HCKATh U BBLACIATH HEOOXOAMMYIO MH(OPMAIIHIO, CIIEJOBAThH AlITOPUTMY AEATEIbHOCTH
JUYHOCmHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B IPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHH; (OPMUPOBAHUE HABBIKOB
0000I1IeHUs ¥ CUCTEMaTH3aIMH1 TEOPETUUECKOT0 MaTepraa

npeomemmubsle. yMETh ONUCHIBATH (PU3MUECKHE CBOMCTBA IJIAHET-TUTAHTOB; YMETh O0BSCHUTH PUPOTY KOJIEll BOKPYT IUIAHET-TUTaHTOB;
3HATh, YTO MPEACTABIAIOT COOON U Iie HAXOAATCS MJIAHEThI-KapJIUKU

15/6

Maubie Tena CoTHEYHON CUCTEMBI 1 duznueckas npupoaa acrepouaoB u komet. [Tosc Koiinepa n o61ako komer
Oopra. [Ipupoga MeTeOpOB U METEOPUTOB
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Memanpeomemuule. GOpMUPOBATH yUeOHOE COTPYAHUUECTBO C YUHUTEIEM U CBEPCTHUKAaMU; (POPMUPOBATH 1EJIeNoIaraHue Kak moCTaHOB-
Ky y4eOHOH 3a7jaui Ha OCHOBE COOTHECEHUS TOr0, YTO YK€ U3BECTHO U YCBOEHO YYAILUMCS, U TOT0, YTO €11 HEU3BECTHO; BBIIEIATH U
(bopMyIHpOBaTh MMO3HABATENIBHYIO 11€]1b, UCKATh U BBIIEISITh HEOOX0AUMYIO MH(POPMAIUIO, CIIEIOBATh AlITOPUTMY J1€ATEILHOCTH
auynocmuule. HopMUPOBAHHE CAMOCTOSATEIILHOCTH B MPHOOPETECHUN HOBBIX 3HAHHN U MPAKTHYECKUX YMEHUI; (OopMUpOBaHNE HAaBBIKOB
00001IeHNS U cUCTeMaTH3aul TEOPETUYECKOr0 MaTepHana

npeomennble. yMETh ONUCHIBATh (PU3MUECKUE CBOMCTBA aCTEPOUIOB M KOMET; YMETh ()OPMYIHPOBATH PA3ZHUILY MEX]Ty METEOPaMH, METEO-
poujiaMu, MeTeopuTaMu 1 0oJIuIaMu

16/7

CoBpeMeHHbIE TTPEICTABICHHS O IPOUCXO0XK- 1 CoBpeMeHHbIe TpejicTaBlieHust 0 poucxoxaenuu CosHeuHoM cuctembl. Kocmo-
nenust CoJTHEUHOM CHCTEMBI ronuyeckas teopus O.10. HImuara

MemanpeomemHuple. CIIyIaTh, BCTYNATh B IUAJIOT, YIaCTBOBAThH B KOJUICKTUBHOM OOCYXJICHUU MTPOOJIEMbI; OPMHUPOBATH IICIICIIOJIATAHHE
KaK MOCTAaHOBKY y4e€OHOM 3a/1a4ll HA OCHOBE COOTHECEHHSI TOTO, UTO Y>K€ MU3BECTHO M YCBOCHO yYaIllUMCS, U TOTO, YTO €lI€ HEU3BECTHO;
CaMOCTOSITEJIBHO BBIICIIATH TO3HABATEIbHYIO 1€, YCTAHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBSI3U

JUYHOCmHble. POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIIECTBEH-
HOW MpakTuKH; (OPMHUPOBAHKE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJISI

npeomemmusle. HAyUIUTHCS O0BACHATH popmupoBanue CollHIIA U IJIAHET HA OCHOBE COBPEMEHHBIX MPeJCTaBlIeHUH o poucxoxaenun Cod-
HEYHOM CHCTEMBI

AcTpoduszuka

1 3BE3/1Has acTpoHoMUsI (7 4yacoB)

17/1

Metoab! acTpopU3NIECKUX UCCIIEJOBAHUI 1 [TpuHIMN neicTBUS U YCTPONUCTBO TEJIECKOINOB, pePPaKTOPOB U PEPICKTOPOB.
Panuoreneckonsl 1 paguonHTepdhepoMeTpsl

Memanpeomentnvle. BBISABIATH IPOOJIEMY, C TOCTATOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIN; BBIJIENIATh U OCO3HABATh TO, YTO
y>K€ YCBOCHO B Kypce (PM3UKU U YTO €Il TOJICKHUT YCBOCHHUIO, OLIEHUBATh KAYECTBO M YPOBEHb YCBOCHHS MaTepHalia; aHaTU3UPOBATh U
CHUHTE3UPOBATh 3HAHUS, YCTAaHABJIMBATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTDH JIOTUYECKYIO LIENb PACCYKIEHUH, CTPYKTYPUPOBAaTh 3Ha-
HHUsA

auynocmuwte. GopMUpOBaAHNE YMEHUS BECTU AUAJIOT C YUUTEIEM U OJHOKIACCHUKAMH Ha OCHOBE PABHONPABHBIX OTHOIIEHUI U B3aHMHOTO
YBa)KEHMsI; OCO3HAHUE 1IEHHOCTH HAayYHBIX 3HaHUH 1711 OOBSICHEHUS SIBJICHUN OKPYKAIOILIEro MUpa

npeomentnble. HAyUUTHCS OOBACHATH YCTPOUCTBO pedpakTopa U pediaexTopa; yMeTs GopMyIHUpOBaTh IPUHIUIT JEHCTBUS PAAHOTENECKO-
T1a; HAYYUThCsI OOBSICHITH 3HaAUE€HUE MOHATHUS ""pa3penaronias CiocOOHOCTH"

18/2

Connie 1 Omnpenenenre ocCHOBHBIX XapakTepucTuk ConHia. CTpoeHHe COTHEYHON aTMO-
chepsbl. 3aKOHBI U3TyUeHUs a0COTIOTHO TBEPIOTO Tena U Temreparypa gorocde-
pbl 1 nisiTeH. [IposiBieHre COTHEUHOW aKTUBHOCTH U €€ BIMSHUE HA KIIUMAT U
ounochepy 3emn

MemanpeomemHple. C TOCTATOUHOU MOJTHOTONW U TOYHOCTBIO BBIPAXKATh CBOU MBICITH, I0OBIBATh HEOCTAIOIIYIO HHPOPMAIUIO C TIOMOIIBIO
BOIIPOCOB; OCO3HABAThH CAMOT0 Ce0sI KaK JABMKYIIYIO CHTYy CBOCTO HAYYCHHS, CBOIO CIIOCOOHOCTH K TIPEOJIOJICHUIO MPENSATCTBHI H CAMOKOP-
PEKIIMHU, COCTABIIATH IJIaH PEIICHUS 3a/1a4H, CAMOCTOSTEIBHO UCTIPABIISAThH OIIMOKH; CO3/1aBaTh, MPUMEHSIThH M MPeoOpa30BbIBATh 3HAKH U
CHUMBOJIBI, MOJICTTH M CXEMBI TS PEIICHUS YUSeOHBIX W MTO3HABATEIIBHBIX 3a/1a4, BEIICIATH U KIaCCH(DHUIIMPOBATH CYIIECTBEHHBIC XapaKTepH-
CTHKH 00BEKTA
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auynocmuwle. HopMUpOBaHHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOW MPAaKTUKH; UCTIONBb30BaHUE MTPHUOOPETEHHBIX 3HAHUHN JJIs1 00BSCHEHUS SABJICHUNA, HAOII0IaeMbIX B TOBCEAHEBHOM KU3HU
npeomemHuble. yMETh ONIUCHIBATh CTPOECHUE M COCTAB COJIHEYHOM aTMOc(epsl; HAyYUThCS OOBACHATH 3HAUCHHE MTOHATHUS "COTHEYHAasl ak-
TUBHOCTB" U €€ BIMSTHUE Ha MPOLIECCHl Ha 3eMJie

19/3

BuyTpenHee cTpoeHe U UCTOYHUK SHEPTUU 1 Pacuér temneparypsl BHyTpu Conuua. TepMosaepHbIil HCTOYHHUK SHEPTUU
Connua ConHua u nepeHoc sHepruu BHyTpu Connua. HabnroaeHus colHeYHbIX HEUTPU-
HO

MemanpeomemHuuple’ VCTIONb30BaTh aJIEKBATHHIC SI3bIKOBBIE CPECTBA JIIsl 0TOOpakeHus nHpopManuu B (opMe peueBbIX BHICKAa3bIBAHUHN C
[EJTBI0 TUTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKH; OCO3HABATh CAMOTO ce0s KaK JBIKYIIYIO CHITy CBOETO HAyYEeHHUs, CBOIO CIIOCOOHOCTH K
MIPEOIOIICHHUIO TIPETIATCTBUH U CAMOKOPPEKIINHU; O0OBSACHATH (PU3NUCCKUE TPOIIECCHI, CBSI3U M OTHOIICHHUS, BBISBIIIEMBIC B ITPOIIECCE H3yUe-
HUS TAaHHOUN TEMBI

auynocmuule. HopMUPOBAHHE [IEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEH-
HOW ITPaKTUKHU

npeomemHble. YMETh ONTUCHIBATh BHyTpeHHee cTpoeHne CoHIa; 3HaTh, UTO TEPMOSJICPHBIC PEAKIIMU SIBIISIIOTCS UCTOYHHUKOM COJIHEUHOM
SHEPTUU; HAYUUTHCS O0BICHATH 3HAYCHUE UCCIIeIOBAHUN COJTHEUHBIX HEUTPUHO

20/4

OcCHOBHBIE XapaKTEPUCTUKH 3BE3] 1 Omnpenenenre OCHOBHBIX XapaKTepUCTUK 3BE3T. CrieKTpalibHas KiacCHU(pUKAIUs
3BE&31. Jlmarpamma "cieKTp-CBETUMOCTR' M pacrpezesienne 38E3/1 Ha Hell. CBs3b
MacChl CO CBETUMOCTBIO 3BE3/1 TJIABHOM MOCIEI0BATEIbHOCTH. 3BE3/IbI, KPACHBIE
T'MTaHTbl, CBEPXTHUT'aHTBI U Oelble KapJIWKH

Memanpeomemmple. C TOCTATOYHOUN MOJTHOTON U TOUHOCTBIO BBIPAXkaTh CBOM MBICIM B COOTBETCTBUU C 33J]a4aMU U YCIOBUSMH KOMMYHH-
KalluY, CJIyIIaTh U BCTYIAaTh B JUAJIOT, y4aCTBOBATH B KOJUIEKTUBHOM OOCYKJIEHUH NMPOOIEMbI; 0CO3HABATh CaMOTo ce0s Kak JBUKYIIYIO
CHIIy CBOETO HAayU€HUSsI, CBOIO CIIOCOOHOCTH K MPEOIONICHUIO MPETSITCTBUNA U CAMOKOPPEKIIMH; CHCTEMHO MBICITUTH, CO3/1aBaTh, MPUMEHSTh U
peoOpa3oBhIBATH 3HAKW U CUMBOJIBI JIJIsI PEIICHHS YYeOHBIX U TTO3HABATEIBHBIX 3a71a4

auynocmuwte. HopMUpOBaHHE LIEIIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEH-
HOM IIPAKTUKH

npeomemmuble. HAYINTHCS OOBSICHATH CBSI3b MEXKIY 3BE3THON BEIMYMHON U CBETUMOCTBIO 3BE3/Ibl; YMETh OMUCHIBATH CIIEKTPAJIbHBIE KJIac-
ChI 3BE3/T; YMETh MOJIb30BATHCS JUArpaMMON 'CIIEKTP-CBETUMOCTh'"; YMETh ONMKCHIBATh CTPOEHUE 3BE3]] TJIABHOM MOCJIE10BaTEIbHOCTH, TH-
TaHTOB U CBEPXTUI'AHTOB

21/5

benble kapnuky, HEUTPOHHBIE 3BE3/BI, YEP- 1 OcobeHHOoCTH CTpOoeHUs OelbIX KapiauKoB U npeaen Yanapacekapa Ha X Maccy.
HBIE IBIPBIL. JIBOMHBIE, KPATHBIE U IIEPEMEH- [Tynscapsl 1 HeliTpoHHbIE 3BE3b1. [ToHATHE U€pHOI MBIpBl. Habmonenus aBoi-
HBIE 3BE3/bI HBIX 3BE3] U onpeaenenue ux macc. [lynscupyromue nepeMeHHsie 38E3751. Le-
(enspl U CBsI3b Meprojia MyJbCalluid CO CBETUMOCTBIO Y HUX

Memanpeomemmpie. C TOCTATOYHOUN MOJHOTONW U TOYHOCTBIO BBIPAXkKaTh CBOM MBICIN B COOTBETCTBUU C 33J]a4aMU U yCIOBUSIMH KOMMYHH-
Kalluy; IUIAHUPOBATh U IIPOTHO3UPOBATH PE3YJILTAT; AHAIU3UPOBATH U CHHTE3UPOBATh 3HAHUs, YCTAHABIMBATH IIPUYUHHO-CIIEICTBEHHbIE
CBSI3H, CTPOUTB JIOTHYECKYIO LIENb PACCYKACHUN, CTPYKTYPUPOBATh 3HAHUS

auynocmuwle. HopMUpOBaHHE YCTOWYMBONW MOTHUBAIMH K TPUOOPETEHUIO HOBBIX 3HAHUN M MPAKTHYECKUX YMEHHH
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npeomentHble. HayUUThCs OIUCBIBATh CTPOCHHE OEJIbIX KapIMKOB, HEUTPOHHBIX 3BE3], MYIbCAPOB U YEPHBIX ABIP; YMETh (HOPMYIUPOBATH
olpesieJIeHUE MOHATUH "BOMHBIE 3BE3/1b1", "KpaTHBIE 3BE3/IbI", "3aTMEHHO-TIEpEMEHHBIE 3BE3/1b1", "'MYJIbCUPYIOIINE IEPEMEHHBIE 3BE3]IbI"

2216

HoBsie u cBepXHOBBIE 3BE3/bI 1 Habmonaembie mposiBiieHUsI B3pbIBOB HOBBIX U CBEPXHOBBIX 3B&311. CBOiiCcTBa
OCTaTKOB B3PbIBOB CBEPXHOBBIX 3BE3]

MemanpeomemHple. OCO3HAHHO TUIAHUPOBATH U PETYJIUPOBATH CBOIO JICSITEILHOCTD, BBISBIISTH MPOOIEMBI, BIAJIETh YCTHOW U TUCHMEHHON
peubto; GopMUpPOBATH IEIeToIaraHie Kak MOCTaHOBKY Y4eOHOM 3a/1a4yi Ha OCHOBE COOTHECEHUS TOTr0, UTO YXKE U3BECTHO U YCBOEHO y4a-
LIUMCS, ¥ TOTO, YTO €II€ HEU3BECTHO; CAMOCTOATENLHO BBIICIATH MO3HABATENIBHYIO 11€J1b, YCTAHABIMBATH IPUUYUHHO-CIICICTBEHHBIE CBSI3H,
OOBSCHATH pa3JIMYHbIC SIBJICHUSI HA OCHOBE (DU3HUECKOM TeOpUH

JUYHOCmMHble. POPMUPOBAHUE MOTHUBAIIMY B U3YUYCHUHU HAYK O MPUPOJIE, YOSIKKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS TIPUPO/IBI
npeomemmuble. HAyINTHCS (OPMYIIMPOBATH OTPE/ICIICHNE IOHITU "HOBas 3Be3/a", ""CBepXHOBas 3Be3/1a"; yMeTh OOBSCHATH IPUIUHBI
BCIIBIIIIEK HOBBIX U CBEPXHOBBIX 3BE3]; yMETh (DOPMYIHUPOBATH Pa3IniMsi CBEPXHOBBIX MIEPBOTO U BTOPOTO THUIIA

23/7

OBomronus 3B€3]1 1 JKu3Hb 3BE3]1 pa3InyHON MacChl U €€ OTpaXEHUE Ha AuarpaMmme ''CreKTp-
cBeTUMOCTh". ['paBUTALIMOHHBIN KOJIAIIC U B3PbIB OEJIOr0 KapjauKa B JBOMHON
cUcTeMe M3-3a MIePEeTEeKaHUs Ha Hero BEIIEeCTBA 3BE3/Ibl-KOMIIaHbOHA. | "paBUTaIM-
OHHBIN KOJIJIAIIC sJipa MaCCUBHOM 3B€3/1bl B KOHIIE €€ Ku3HU. OlLleHKa Bo3pacTta
3BE3/IHBIX CKOIUICHUH

MemanpeomMemHble. BLISBIATH IPOOJIEMY, ¢ JOCTATOYHOM MOJIHOTON U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH; BBIJICISITH H OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (U3UKH U YTO elI€ MOATEKUT YCBOSHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHHS MaTepHalia; aHAIU3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAHABINBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKYIO LIETIh PACCYKACHUMN, CTPYKTYPUPOBATh 3Ha-
HUS

auynocmuule. HopMUpOBAHNE YMEHUS BECTH AUAJIOT C YIUTEIEM U OJHOKIACCHUKAMH Ha OCHOBE PABHOIPABHBIX OTHOIICHUH W B3aUMHOTO
YBa)KEHHUS; OCO3HAHKE [IEHHOCTHU HAYYHBIX 3HAHUH 711 OOBSICHEHHS SIBJICHUN OKPYKAIOIIIET0 MUpPa

npeomemmsle. yMeTh (HOPMYyIHPOBATH ONpe/IeTIeHUE TOHATHS "TPOTO3BE3/1a"; HAYUUTHCS OMMCHIBATH DBOJIIOIMIO 3BE3/T; 3HATH, KaK OIpe-
JIENISIOT BO3PACT 3BE3THOTO CKOTITICHUS

Mueunslii yTs (3 yaca)

24/1

I'a3 u ibuIb B ['anaktuke 1 HaGnronaemble XapakTepUCTUKU OTpaskaTeNIbHBIX U AU (Y3HBIX TyMaHHOCTEH.
Pacnipenenenne nx Bomu3u miockoctu ["anakruku. CnupanbHas cTpykrypa ["a-
JAKTUKH

MemanpeomenHple. CllyllaTh, BCTYNaTh B JUAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYX/I€HUH NTPOo0IeMbl; (POPMHUPOBATH LIeJIENIOIaraHue
KaK [TIOCTaHOBKY y4eOHOM 3a/jauu Ha OCHOBE COOTHECEHUS TOT0, YTO yXKe N3BECTHO U YCBOEHO YUYAIIUMCS, U TOTO, YTO €I HEU3BECTHO;
CaMOCTOATENIBHO BBIICIIATH I03HABATEIBHYIO 1I€)1b, YCTAHABINBATH IPUYNHHO-CIIEICTBEHHBIE CBSI3U

auynocmuwle. HopMUpOBaHHE YCTOMYMBOIO HHTEpPECA K U3YUEHHIO HOBOTO

npeomemmusle. HAyInThCS O0BSCHATH NPUUYNHBI CBeUeHUs MU y3HBIX TYMaHHOCTEW; 3HaTh, KaKk 00pa3yloTcs OTpaXkaTelbHble TYMAHHOCTH

25/2

PaccesnHbie 1 H1apoOBBIC 3BE3IHBIE CKOILIIE- 1 Ha6J’IIOI[aeMBIC CBOMCTBA CKOIUIEHUI U X pacnpeaciiCcHuc B I'amakTuke
HHA

MemanpeomentHble. NCTIONIb30BaTh aIeKBATHBIC SI3IKOBBIE CPEACTBA TSl 0TOOpaXKeHuss HHPOpMaluu B popMe pedeBbIX BHICKa3bIBaHUMH C
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LIEJIBIO [UTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKH; OCO3HABATh CAaMOT'0 ce€0s1 KaK JABMIKYIIYIO CHITy CBOETO Hay4eHHUsl, CBOIO CIIOCOOHOCTh K
MIPEOJIOJICHUIO MPETSITCTBUI U CAMOKOPPEKINH; OOBSCHITH IPOIIECCHI, CBSI3U M OTHOIICHUS, BBISIBIIIEMBIC B IIPOLIECCE U3YUCHUS TaHHOU
TEMBI

auynocmuple. HopMUpOBaHHE MOTUBAIIMH B U3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BOBMOKHOCTHU TIO3HAHUS TIPHPOIBI
npeomemmubie. yMETh ONIUCBHIBATH CTPOEHUE PACCESIHHBIX M IIAPOBBIX 3BE3HBIX CKOIJICHUM

26/3

CepxmaccuBHast U€pHas Jplpa B LICHTpE 1 HaGnronenue 3a nmxenueM 3BE31 B ieHTpe ["anakTuku B nHGpaKpacHbIi Tese-
MieuHoro nytu ckon. OneHKa Macchl ¥ pa3MepOB YEPHOU IBIPBI IO IBHYKEHUIO OTIENIBHBIX 3BE3]

MemanpeomemHuuple. BLIABIATH POOJIeMy, HHULIIMATUBHO COTPYIHUYATH B MIOMCKE U cOope nHpopManuu AJis e€ pa3pelieHns; BEIACIATh U
OCO3HABATh TO, YTO YK€ YCBOCHO U YTO €IIE MOJICKUT YCBOCHHUIO, OLICHUBATh KAYE€CTBO U YPOBEHb YCBOCHUS MaTepHUaia; aHaJIu3upOBaTh U
CHUHTE3UPOBATH 3HAHUS, YCTAHABIUBATH IPUUYUHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTDH JIOTUUECKYIO LIETIh PACCYKIACHHH, BBIIBUTAaTh U 00OCHO-
BBIBATH TMIIOTE3bI

auynocmuule. HopMUPOBAHHE [IEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEH-
HOW ITPaKTUKHU

npeomemHble. 3HATh, KaK OOHAPYKUJIM CBEPXMACCUBHYIO YEPHYIO NIBIPY B LIeHTpe ["anakTuku

lNanaxtuku (3

yaca)

27/1

Kiaccudukaryst ranakTuk 1 Tunbl ranakTuk U uX cBoicTBa. KpacHoe cMeleHue U onpeeieHHe pacCTOsIHU
JI0 TaJakTHK. 3aKkoH Xa00ia. BpaiieHnue rajakTuk U coiepkaHie TEMHON MaTe-
pHH B HHX

Memanpeomemuuple. VICTI0Nb30BaTh aJIEKBATHHIE SI3bIKOBBIE CPECTBA JIIsl 0TOOpakeHHs nH(opMaluu B (PopMe peueBbIX BHICKA3bIBAHUH C
LEJIBIO TUTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKHU; OCO3HABATh CAaMOT'0 ce0s1 KaK JBMXKYIIYIO CHITy CBOETO Hay4eHHUs, CBOIO CIIOCOOHOCTh K
MIPEOJI0JICHUIO PEMATCTBUN U CAMOKOPPEKIINN; O0BACHATH IPOLECCHI, CBSI3U U OTHOIIEHUS, BBISIBIISIEMbIE B IPOLIECCE N3YUEHUSI TaHHOU
TEMBbI

JUYHOCmHble. POPMUPOBAHUE MOTUBALIMU B U3YUYEHUHU HAYK O MPUPOJE, YOSKIEHHOCTH B BO3MOKHOCTH [TO3HAHUS IPUPO/IbI
npeomennble. HAyUUThCS ONUCHIBATh SJUIMITHYECKHE, CIIMPAIbHBIE U HEMTPABUIIbHBIE TAJIAKTUKN; YMETh (POPMYIINpPOBaTh 3aKOH Xa00u1a;
3HATh CIIOCOOBI OIIPECIICHHSI MACChl TAIAKTHK

28/2

AKTHBHBIC TAJIAKTHKU U KBasaphbl ‘ 1 ‘ HpHpOI[a AKTHBHOCTHU T'aJIaKTHK. Hpnpo,ua KBa3apoB

Memanpeomemmuple. CIyIaTh, BCTYNAaTh B IHAJIOT, y4aCTBOBAThH B KOJJIEKTUBHOM 00CYX/I€HHH IPo0IeMbl; (OpMUPOBATH LIEIENOIaraHue
KaK [TOCTaHOBKY y4eOHOI 3aJJaui Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ M3BECTHO U YCBOEHO YUaIlUMCS, U TOTO, YTO €111 HEU3BECTHO;
CaMOCTOATCIIbHO BBIACIATE IMO3HABATCIIbHYIO I€JIb, YCTAHABJIMBATh MPUYUHHO-CJICACTBCHHBIC CBA3U

auynocmuwte. HopMUPOBaAHHE CAMOCTOSATEILHOCTH B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHUECKUX YMEHUI; popMHUpOBaHNE HAaBBIKOB
00001IeHNS U chUCTeMaTH3alul TEOPETUYECKOr0 MaTepHana

npeomemmbie. yMETh OOBACHATH IPUPOJLY AKTUBHOCTH TUIAKTUK; HAYYUTHCS (POPMYIMPOBATH 3HAUEHUE MOHATHA "KBa3ap' U yMeTh OIu-
CBIBaTh €r0 (PU3UUYECKYIO IPUPOTY

29/3

CkorneHus rajnakThk 1 IIpupona ckomaeHu 1 posb TEMHOW MaTepUU B HUX. MeXKraaakTHUeCKUi ra3 u
PEHTTEHOBCKOE M3JIy4E€HHUE OT Hero. Syencras CTpyKTypa pacupeneacHus rajaak-
THUK U CKOIUICHHMI BO BceneHnon




/o

Hara

wiad | ¢akr

Tema ypoxka Kon-o Conepixanue ypoka
yp JacoB p yp

Memanpeomemuuple. GOpMUPOBATH y4eOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMH; (POPMUPOBATH IIeJIEI0JIaraHle KaK MOCTaHOB-
Ky y4eOHOM 3a/1a4i Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO U YCBOCHO YHAIlIUMCSI, U TOTO, YTO €lI€ HEM3BECTHO; BBIICIATD U
(hopMyIIHpOBaTh MMO3HABATEIBHYIO 11€]1b, UCKATh U BBIIEISATH HEOOXO0AUMYIO HH(GOPMAIIUIO, CIIEJIOBATH aJITOPUTMY JIEATEIbHOCTH
auynocmuwle. HopMUPOBAHHE IIEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEH-
HOW MPAKTUKHU

npeomemubsle. yMETh OOBSICHATH MIPUPOIY CKOIUICHUH TaJakTHK, MX PEHTTCHOBCKOTO U3ITy4eHUS

Ctpoenue u 3Bosonus Beenennoii (2 yaca)

30/1

Koneunocts 1 6eckoHedyHOCTh Beenennoi 1 CBs3b 3aKOHA BCEMUPHOT'O TATOTEHHSI C IPEACTABICHUAMHU O KOHEYHOCTH U Oec-
KoHeuHocTH Beenennoil. @otomerpudeckuii napagokc. HeodxoaumocTs o0miei
TEOPUHU OTHOCUTEIBHOCTH JUJIsl HOCTPOEHUsI Mozesn BeesleHHon

MemanpeomemHbple. C TOCTATOYHOUN MOTHOTON U TOUHOCTBIO BBIPAXKaTh CBOM MBICIH B COOTBETCTBHUU C 33Jla4aMU U YCIOBUSIMH KOMMYHH-
Kalluu, CIYIIaTh U BCTYIAaTh B AUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM O0CYKJIEHUH MPOOJIEMbI; BBIIOIHATH AEUCTBUS MO 00pa3ily, OIlCHH-
BaTh U KOPPEKTUPOBATH JCUCTBUS B COOTBETCTBUU C 3TAJJOHOM; CHCTEMHO MBICIIUTh, CO3/1aBaTh, IPUMEHSTH U IPEOOPa30BhIBATh 3HAKU U
CUMBOJIBI JJIsl pEIICHUs Y4€OHBIX U MO3HABATEIbHBIX 3a/1a4

auynocmuule. HopMUPOBAHHE [IEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEH-
HOM npakTuku; GopmMupoBaHue yOeKAEHHOCTH B MPUMEHUMOCTH 3aKOHOB (PU3UKH K PEabHBIM SIBJICHUSIM

npeomemmuble. HAyINTHCS (OPMYIIMPOBATH 3HAUCHUE TOHATUS ""POTOMETPUICCKHUI MapagoKc'; yMeTh OOBSCHATH CBS3b 3aKOHA BCEMUPHO-
rO TATOTEHUS C MPEACTABICHUSIMU O KOHEYHOCTH U OeCKOHeUHOCTH BeeneHHol; 3HaTh He00X0IUMOCTh 00IIIei TeOpUH OTHOCUTENBHOCTH
JUISl TOCTpOEeHUs MoJienn Beenennon

31/2

Mognens "ropsiueit Beenennoi” 1 CBs13b cpeHEN INIOTHOCTH MAaTEPHUH € 3aKOHOM pacIIMpeHus U reomeTpueil Bee-
neHHol. Pagnyc u Bo3pact BeeneHHon

Memanpeomentnvle. BbISABIATH POOIeMy, HHULIMATUBHO COTPYIHUYATh B MOMCKE U cOope MHPOpMaLuK JUIsl €€ pa3pelleHHs; BbIIENATh U
OCO3HaBaTh TO, YTO YK€ YCBOCHO U YTO €UIE MOJJIEKUT YCBOCHHUIO, OLICHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTEpHUAIIa; aHAJIM3UPOBATH U
CHUHTE3MPOBATh 3HAHUS, YCTAHABIMBATh NPUUMHHO-CJIEICTBEHHbIE CBSA3H, CTPOUTH JIOTHUYECKYIO LI€Nb PACCYyXI€HUH, BBIIBUTaTh U 0OOCHO-
BBIBATH TUIIOTE3bI

auynocmuwte. HopMUpOBaHHE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEH-
HOM IIPAKTUKH

npeomemmble. HAyUUThCs GOPMYIIMPOBAThH 3HaAUEHUE MOHATUH "Topsayast Beenennas'", "MeTaranakTuka'; yMeTb OMMChIBATh KOCMOJIOTHYE-
cKkue Moueianu BeeneHHOU

CoBpemeHHbIe MpobIeMbl acTpoHOMHH (3 yaca)

32/1

YckopeHHoe pacmmpenue BeeneHHoN n 1 Bxuan TémHoi matepuu B Maccy Beenennoit. HaOmtoieHre cBepXHOBBIX 3BE3 B
TEMHAas DHEPI U JANEKUX rajlakTUKax U OTKPBITHE YCKOPEHHOT o0 pacmupenus Beenennoi. [pu-
poJia CHJIbI BCEMUPHOTO OTTAJIKUBAHUS

MemanpeomemHple. BLISABIATH IPOOJIeMY, MHUIIMATUBHO COTPYIHUYATH B MOMCKE U cOope nHpopMaluu Aiis € pa3pelieHus; BEACTSATh U
OCO3HAaBAaTh TO, YTO y’KE€ YCBOEHO B Kypce (PU3UKHU U UTO elIE MOJUIEKUT YCBOCHHIO, OLIEHUBATh KAYECTBO M YPOBEHb YCBOCHHS MaTepHuala;
aQHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAHABIMBATH MPUUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKYIO LIETb PACCYKICHUM, BbI-




No Hara Koun-Bo
Tema ypoxka Copepxanue ypoka

/0 | moan | dakT 4acoB
JBUTATh U 00OCHOBBIBAThH TUIIOTE3BI
auynocmuple. HopMHUpOBaHHE [IEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEH-
HOM MPAKTUKHU
npeomemmolie. HayuYnTHCS ONUCHIBATH SIBJIEHUE YCKOPEHHOTO paciiupeHus BeenenHoil; 3HaTh, YTO yu€Hble TOHUMAIOT 110/ TEMHOM 3HEpru-
ei; 3HaTh (PU3MUECKHUI CMBICT KOCMOJIOTMYECKOM MOCTOSSHHON B ypaBHEHUHM DWHINTEHHA

33/2 OOHapyKeHHUe TUIaHEeT Y APYTUX 3BE3N 1 HeBunumbie ciyTHUKH y 3BE311. MeTOAbI OOHAPYKEHHS SK30TUIaHET. DK30IUIaHe-

ThI C YCIOBUSIMU, OJaronpUsTHBIMU JUIsl )KU3HU

MemanpeomemHuuple. BLIABIATH IPOOJIEMYy, MHUIIMATUBHO COTPYIHUYATH B MOMCKE U cOope nHpopManuu i e€ pa3pelieHus; BbIICIITh U
0CO3HABATh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U YTO eIé MOAJIEKUT YCBOCHHUIO, OLIEHUBATh KAY€CTBO U YPOBEHb YCBOCHHUS MaTepHala,
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUUYECKYIO LI€TIb PACCYXICHUMN, BbI-
JBUTATh U 000CHOBBIBAThH TUIIOTE3BI
auynocmuule. HopMUPOBAHHE [IEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEH-
HOW ITPaKTUKHU
npeomemmsie. yMETh ONUCHIBATH METO/Ibl 0OHAPYKEHUS IK30IIAHET

34/3 ITouck xn3HuU U pasyma Bo Beenennon 1 PasButre npeacraBieHuil 0 CylecTBOBaHUM KU3HU BO Beenennoi. @opmyiia

Hpetika u yncno uuBuianzanuid B ['anaktuke. [Touck curaasoB oT BHE3EMHBIX
OUBWIM3AIMN U IT0Ja49a CUTHAJIOB UM

Memanpeomentnvle. BBIABIATH IPo0JIeMy, MHULIMATUBHO COTPYIHUYATh B MMOMCKE U cOope MHPOPMALIUK JUIs €€ pa3pelleHHs; BbIIENATh U
OCO3HAaBAaTh TO, YTO YK€ YCBOEHO B Kypce (PU3UKHU U UTO €ll€ MOJUIEKUT YCBOCHHIO, OLIEHUBATh KAY€CTBO U YPOBEHb YCBOCHUSI MaTepHaa;
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH JIOTUYECKYIO LIEeIb PACCYKICHHH, BbI-
JBUTAaTh U 00OCHOBBIBAThH TUIIOTE3BI

auynocmuwte. GopMUpOBaHHE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEH-
HOM npakTuky; (GopMHpOBaHNE HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomenuble. HAyUUThCsl GOPMYIHPOBAThH MPOOIEMbl TOUCKA BHE3EMHBIX IMBUIIM3ALIUHN; YMETh 00BSICHATh (hopmyny Jpeiika

Peseps (1 gac)




YueOHO-MeTOAUYECKOE H MATEPHATbHO-TEXHHYECKOe o0ecrieuyeHne 00pa3oBaTeILHOIO Mpolecca

VY4eOHO-METOAMUECKUI KOMIUIEKT, UCIOJIb3YEMbIN NIPH peaanu3alund padodell mporpaMmsl:

1.

Yapyrun B. M. Actponomus. 10-11 kmaccel: y4e6. s oOireoOpa3oBar. opraHu3anuii: 6a3o0Bbiii ypoBeHb / B. M. YUapyrun.—
M.: ITpocsemienue, 2018.

2. Actponomus. Meroanueckoe mocoobue: 10—11kmaccel. ba3zoBerit ypoBeHb: yueb. mocodue i yuuTesei ooiieo0pa3oBar. opraHmsa-
it / mox pea. B. M. Hapyruna.—M.: [IpocBemenue, 2017.
Jluteparypa:
1. Sxuo I'. C. HabGnroneHust u nmpakTuiyeckue paboThl 10 aCTpPOHOMUU B cpenHei mkone. — M.: IIpocsemenue, 1965.
2. Manaxosa I'. U., Ctpayt E. K. lunaxktuueckuii matepuan no acrponomuu: [locodue s yuurens. — M.: [Ipocsemienue, 1984.
3. JleBuran E. I1. J/Ilumaktuka actponomuu. — M.: Dautopuan YPCC, 2004.
4. Kymnukosckuii I1. I'. CpaBounuk mooutens actponomud / noa pea. B. I'. Cypauna. — M.: Dautopuan YPCC, 2002.
5. Ilepenbman . W. 3anumartensHas actpoHomus. — M.: BAII, 1994,
6. Kimvumma U. A. DnemenrtapHas actponomusi. — M.: Hayka. 1. pen. ¢us.-mart. imut., 1991.
7. BoponnoB-BenbsimunoB b. A. Ouepku o Beenennoit. — M.: Hayka. ['n. pen. ¢uz.-mat. nur., 1969.

DneKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI:

CoNoaRrLDE

http://www.astronet.ru — Poccuiickast ActpoHomudeckas CeThb

http://afportal .kulichki.net/ — caiiT yunrens ¢pu3nku u acTpoHOMHUU BhICIIEeH KaTteropuu ['pabiesuya B. U.
http://myastronomy.ru/ — caidT mpenoaBatess aCTPOHOMHUH, KaHIUAaTa rneaarornyeckux Hayk Illarosckoit H. E.
http://www.gomulina.orc.ru/ — cait yuutens ¢pusuku u actponomun ['omynuroi H. H.
http://college.ru/astronomy/course/content/content.html — OtkpeiTas ActporHomus 2.6
https://WwWw.roscosmos.ru/ — caliT rocy1apcTBEHHOW KOPITOPAIMK M0 KOCMHUYECKOH JesTeIbHOCTH PockocMoc
http://www.planetarium-moscow.ru/ — caiit MOCKOBCKOTO TUIaHETapHsI.

http://www.galactic.name/ — acrporomudeckuii moptan "Nwms [anaktuku"

http://www.walkinspace.ru/ — mopran "IlyremiecTBre B kocMoc"

10 https://www.uahirise.org/ru/ — pycckosizbrunas Bepcusi npoekra "Mapc 0e3 rpanui”
11.http://stars.chromeexperiments.com/ — BupTyaabHast 3KCKypcus 1o Beenennoi
12.https://www.nasa.gov/ — odunuanbHblii caliT HallmoHaIpHOTO YIpaBIICHUS MO a3POHABTHKE W UCCIICIOBAHMIO KOCMHUYECKOIO IPO-

CTpaHCTBA

13.bubnuoTeka 3IeKTPOHHBIX HAMBIAHBIX ocoouit "Actpornomus 9—10", OO0 "duzukon", 2003
14.Stellarium 0.17.0 — snextponnsiii anerapuii (http://stellarium.org/ru/)

Texnuyeckue cpeacTBa 00ydeHUsI, HATJIAHbIE TOCOOHS:


http://www.astronet.ru/
http://afportal.kulichki.net/
http://myastronomy.ru/
http://www.gomulina.orc.ru/
http://college.ru/astronomy/course/content/content.html
https://www.roscosmos.ru/
http://www.planetarium-moscow.ru/
http://www.galactic.name/
http://www.walkinspace.ru/
https://www.uahirise.org/ru/
http://stars.chromeexperiments.com/
https://www.nasa.gov/
http://stellarium.org/ru/

okowdrE

TCO (IIK, MyIbTUMEIUNHBII TPOEKTOP, IKPaH)
Monens HeGecHOM cdepbl.

KoMIuiekT mogBMKHBIX KapT 3BE3THOTO HebA.
['mobyc 3emun.

I'no6yc JlyHsl.

[ITx0JIbHBIA AaCTPOHOMUYECKUI KaJICHAAPb.
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