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IHacnopr

paﬁoqeifl nmporpaMmmbl 110 aCTPOHOMHH

Tun mporpammet: mporpaMma o011ero o0pa3oBaHusl.

Craryc nporpamMmsl: pabouas mporpamma y4eOHOro Kypca

Ha3Banue, aBTOp M TOJ H3AaHHWSA TpeAMETHOU | ActpoHomus. ba3oBsiid ypoBeHb. 11 kiacc: pabovas
y4eOHOM mporpamMmsl (IIPUMEPHOM, aBTOPCKOM), | MporpaMma no npeamery (ActpoHomus. MeTonnyeckoe
Ha OCHOBE KOTOpoil pa3paborana Pabouas | mocooue 10—11kmaccel. ba3oBbiii ypoBeHb: yueb. mocob

nporpamma: JUTSL y9uTese 00meo0pa3oBar. opraHu3aiui / moja pe.
B. M. Yapyruaa.—M.: IIpocBemenue, 2017).

Kareropusi o0y4aromuxcsi: yuanecs 10,11 kiacca

CpOKH OCBOCHHS TPOTPAMMBbI: 1 rox

O0béM yueOHOTO BpEMEHHU: 34 gacos (1 yaca B Heze0)

dopma 00yyeHHs: ouHas

Pexxum 3ansTuii: 1 cmena

IosicHuTeILHAS 3aIUCKA
Pabouas nporpamma no actponomuu B 10. 11 kiacce cocraBieHa B COOTBETCTBUU
c:
denepanbHbIM 3akOHOM 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
Oenepanuny;
®denepaabHbiM  0a3UCHBIM ~ YYEOHBIM IIJIAHOM, YTBEPKICHHBIM  IPUKA30M
MununctepcTBa obpaszoBanusi Poccuiickoit ®eneparuu ot 09.03.2004 Ne 1312
(manee — ®BYII-2004);
denepaabHBIM KOMIIOHEHTOM TOCYJAapCTBEHHBIX OOpa30BaTENIbHBIX CTAaHJIAPTOB
oOmiero oOpa3oBaHUsA, YTBEPKIEHHBIM MpUKa3oM MuHucTepcTBa 00pa30BaHUS
Poccuiickoit @eaepannu ot 05.03.2004 Ne 1089 «O06 yTBepknenuu (enepaibHOTO
KOMIIOHEHTa TOCYJAapCTBEHHBIX 0Opa30BaTENbHBIX CTaHAAPTOB HAYaJIbHOIO
00111er0, OCHOBHOTO 0O0IIEro U cpeaHero (MmMoJHOro) oomiero odopasoBaHusy (Iist
VI11-XI (XII) knaccos);
Canurtapusie mpaBwia CII 2.4.3648-20 «CaHUTapHO-3TUAEMHUOJIOTHUYECKUE
TpeOOBaHUSI K OpraHU3alUsIM BOCHUTAHUSA U OOYYEHHMS, OTAbIXa U 03/I0POBJICHUS
nereit u monoaexu». Jlenctpytor ¢ 01 ssuBapsa 2021 r. I[TocranoBnenue I'maBHOro
rocyJIapCTBEHHOTO caHuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.09.2020 Neo
28.
[Tucemo Komwurera mo oOpasoBanuto ot 04.05.2016 Ne 03-20-1587/16-0-0 ¢
npuiokeHueM  MHCTpyKTHBHO-MeTOAMYECKOTO mucbMa «O  HampaBJieHUU
METOJMYECKIX PEKOMEHIAIUi IO pa3paboTke paboymx MporpaMM Y4eOHBIX
MPEAMETOB, KYpPCOB»

PabGouasi nporpamMmma 1o acCTpOHOMHUM.

OcHoBHast 00pa3oBaTeIbHAs MporpaMMa OCHOBHOTO o01iero oopasoBanus I bOY
mkoJibl Ne 238 ¢ yriyOsieHHBIM H3Y4eHHEM aHTJIMHCKOTO s3bIKa; YcTtaB BOY
mkoJibl Ne238 ¢ yriyOeHHbIM U3yYeHUEeM aHTJIMACKOTO S3bIKa; Y 4YeOHBIi
kaneHaapubsii mwiaH-rpaduk ['bBOY mkonsr No238 ¢ yriyOGiaeHHBIM U3ydeHUEM
aHrauiickoro si3pika Ha 2021-2022 yueOHbIi Tof.



Pabouas mporpamma mno actpoHomuu B 11 kjacce cocTaBiieHa B COOTBETCTBUU C
dI'OC COO. Pabouas mporpamMma paszpaboTaHa TPUMEHHUTENIBHO K YydeOHOMU
mporpaMMeé 10  acTpOHOMHHM  JJIsi  OOIIe0Opa3oBaTeNbHBIX  YUPEKICHUH.
Actporomus. ba3oBeiii ypoBern. 11 kmacc: pabouas mporpamMma Mo IpeaMeTy
(Actponomusi. Metonuueckoe mocobue 10—11kmaccel. ba3oBelii ypoBeHb: yueo.
nocodue i yuumrtened oOmeoOpazoBar. opraHusanuii / mom pea. B. M.
Yapyruna.—M.: IIpocsemenue, 2017).

AcCTpoHOMHMSI B LIKOJIE - 3TO KypC, KOTOPBIi, 3aBepiias (GU3UKO-MaTeMaTHIeCKOe
0o0pa30BaHME BBIMYCKHUKOB CpPEIHEH MIKOJBI, 3HAKOMUT HX C COBPEMEHHBIMH
NPEACTABICHUSIMU O CTPOEGHUUM M HBOJIOUMU BceneHHoil u  crocoOcTByeT
bopMHpPOBAaHHUIO HAYYHOTO MHUPOBO33peHHs. B HacTodiee BpeMs BaKHEUIIMMU
3aJlayaMy aCTPOHOMHU SBJSIIOTCS (POpMUpOBaHHUE MPEIACTABICHUNH O E€AUMHCTBE
bu3MYecKuX 3aKOHOB, ACHCTBYIONMX Ha 3eMiie U B Oe3rpaHuyHoil BceneHHoid, o
HEIPEPHIBHO MPOUCXOISAIIEH BOJIIOIMY HAIIEH MJIAHEThI, BCEX KOCMUYECKUX Tell U
UX CHCTEM, a Takxke camMoil BceneHHOH. ACTpoHOMHS peanu3yercs 3a Cuer
IIKOJIBHOTO KOMIIOHEeHTa. M3ydenue Kypca paccuutaHo Ha 35 wgaco. Ilpm
IJIAaHUPOBAHMHM | Yac B HeZlemo Kypc OyaeT npoiaeH B Teuenue 11 knacca.

HnaﬂnpyeMble pe3yabTaTbl 0CBOCHUS KypcCa

JINYHOCTHBIMHM Pe3yJIbTATAMH OCBOEHUSI ACTPOHOMHUMU SIBJISIIOTCS
® YyMEHHE YIIPaBJIsATh CBOCH MO3HABATEIBLHOM JIEATETbHOCTBIO;
® TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha MPOTSHKCHUHM BCEH KU3HU, CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIIEITHON MPodheCcCHOHAIBHOM U 00IIECTBEHHOM
NEeATEeTLHOCTH;
® YMEHHE COTPYIHUYATh C B3POCIBIMH, CBEPCTHHUKAMHU, TETHMU MIIAIIIETO
BO3pacTta B 00pa3oBaTeNIbHOW, yueOHO-HCCIIEIOBATEIbCKOM, MPOEKTHON U
JPYTUX BUAX ACSATEIBHOCTH;
® CchOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHs HAyKH; OCO3HAHWE 3HAYMMOCTH HAYKH,  BJIAJCHUSI
JOCTOBEpHON WH(pOpMaImelr 0 TMepeoBBIX TOCTIKCHHSIX M OTKPBITHSIX
MHPOBOM ¥ OTEYECTBEHHON HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe Mupa M 0O0IIECTBA; FOTOBHOCTh K HAyYHO-TEXHUUYECKOMY
TBOPYECTBY;
® YyBCTBO FOPJIOCTH 32 OTEYECTBEHHYIO KOCMOHABTUKY, TYMaHU3M;
MOJIOKUTEIHHOE OTHOIIICHUE K TPYAY, IeNIeyCTPEMIEHHOCTH;
® DKOJIOTMYECKass KyJbTypa, OCEpPEeKHOE OTHOIICHHE K POJHOH 3eMile,
npupoAHbIM  OorarctBamM Poccum, MHpa ©  KOCMOca, ITOHUMaHUE
OTBETCTBEHHOCTH 3a COCTOSIHHUE€ TIPHPOJHBIX PECYpCOB H pa3yMHOE
IPUPOOTIOIH30BaAHNUE.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHUSI ACTPOHOMUM SABJISIIOTCS
1. ocBOEHUE pecyiamueHbIX YHUBEPCAIbHBIX yUeOHBIX JIEHCTBUI:
® CaMOCTOSATEIHHO OMPENEIATh 1SN, CTABUTH U (POPMYITUPOBATH COOCTBECHHBIE
3a7a4M B 00pa30BaTENIbHON NEeATEILHOCTH M )KU3HEHHBIX CUTYaIIUsX;
® OIEHMBATh PECYpPChl, B TOM YHCJIE BpeMs U Jpyrue HemaTepuaibHbIe
pecypcbl, HEOOXOAUMBIE JIJIs1 TOCTHKEHUS TOCTABJICHHON paHee LEH;



COTIOCTAaBIISATh UMEIOIITUECS BO3MOKHOCTH U HEOOXOAMUMBIC JJISI TOCTIKCHHUSI
LEIU PECYPCHI;

OTNPEIENATh HECKOJIBKO MyTel JOCTUXKEHHUS MOCTABICHHOM 1IeJIH;

3a/1aBaTh apaMeTPbl U KPUTEPUU, 10 KOTOPHIM MOYKHO OTPEJEIUTh, YTO LIETh
JIOCTUTHYTA;

COTIOCTABJISITh TOJTYUYECHHBIM PE3yJbTaT JEATEIBHOCTH C IIOCTaBICHHOU
3apaHee LENblo;

OCO3HaBaTh MOCIIEJICTBUS TOCTHXKEHHS TTOCTABIICHHOM IEH B ICSITEIbHOCTH,
COOCTBEHHOM U3HU U HKU3HU OKPYKAIOIIUX JIIOJICH;

2. OCBOCHUE NO3HAGAMETIbHBIX YHUBCPCAJIbHBIX y‘I€6HBIX I[CﬁCTBI/Iﬁi

KPUTUYECKA OIEHWBATh W WHTEPIPETHPOBATH WH(DOPMAIIUIO C Pa3HBIX
TTO3UIINH;

pacno3HaBaTh M (PUKCHpOBaTh MPOTUBOpEUUS B HMHPOPMALUOHHBIX
MCTOYHUKAX;

UCIIOJIB30BaTh  pa3JIMYHblE  MOJEJIbHO-CXEMAaTUYECKUE CpEeACTBa s
NPEACTABICHUS]  BBIABJICHHBIX B HMH(DOPMAIIMOHHBIX  HMCTOYHHMKAX
IIPOTUBOPEYMH;

OCYUIIECTBIISTh Pa3BEPHYTHIM MHOOPMAIIMOHHBIA MOUCK U CTaBUTh HA €ro
OCHOBE HOBBIE (yueOHbIC U TTO3HABATEIBHBIC) 33/1a4H;

UCKATh M HAXOJIUTh 0000IIEHHBIE CITIOCOOKI pelleHus 3a/1ay;

MPUBOJUTh KPUTHYECKHUE apPryMEHThl KaK B OTHOIIEHHUU COOCTBEHHOIO
CYXJEHHUSI, TAaK U B OTHOLLICHUU JEUCTBUN U CYKJICHUN IPYTrOro 4YeI0BeKa;
aHAIM3UPOBaTh M NPEOOpPa3oBBIBaTH  MPOOJIEMHO-NPOTHBOPEUUBHIE
CUTYalluu;

BBIXOJUTh 32  paMKd  y4yeOHOrO  MpeaMeTa M OCYLIECTBISATh
LeJICHANPABICHHBIA MMOMCK BO3MOXHOCTH IIUPOKOTO IMEpEeHOca CPENCTB U
CIT0co0OB JCHCTBHS,

BBICTPAWBATh WHIMBUIYyATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPAaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;
3aHUMaTh pa3HbIe T[IO3UIMKM B TIO3HABATEIbLHOW JEATENbHOCTU (OBITH
YUYEHHUKOM M YyuuTeneM; (OpMyJIUpoBaTh 0Opa3oBaTeNbHBINA 3ampoc U
BBITIOJTHATh ~ KOHCYJIbTATUBHBICE  (DYHKIIUM  CAaMOCTOSITEIBLHO;  CTaBUTh
npobiemMy u paboTtarb Haja €€ pelIeHUWEeM; YIpaBiIsATh COBMECTHOM
MO3HABATENILHON JEATEeIbHOCTHIO U TTOAYUHSITHCS);

3. OCBOCHUE KOMMYHUKAMUBHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUI:

OCYILECTBJISITh JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U C
B3pOCIBIMA (KaK BHYTPH 0Opa3OBaTENIbHON OpraHW3alMK, TaK U 3a €€
npeaenamu);

MIPU OCYIIECTBIICHUM TPYIIOBONU pabOThI OBITh KaK PYKOBOAMUTENEM, TaK U
YJICHOM TIPOCKTHOM KOMaHIbl B Pa3HbIX pOJIAX (TEeHEpaTOpOM HJIEH,
KPUTHKOM, UCTIOJTHUTEIEM, TPE3CHTYIOIIUM U T.1.);

pa3BEPHYTO, JIOTMMHO M TOYHO WM3JlaraTh CBOK TOYKY 3pEHUSA C
WCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJICTB;
pacro3HaBaTh KOH(QJIMKTOTE€HHBIE CUTyallMd W MPEAOTBPAIIATh KOH(IUKTHI
JI0 X aKTUBHOM (pasbl;

COTJIaCOBBIBATH MO3UIIMKA WICHOB KOMaH/IbI B TIpoliecce paboThl HAJ OOIINM
MPOAYKTOM (PEILIECHUEM);



® TIPEICTaBIATh NYOJUYHO pPe3yJbTaThl WHIWBUIYyAIBHOW € TPYIIIOBOM
JESITENPHOCTH KAK MEpPE]l 3HAKOMOM, TaK U MEPe]l HE3HAKOMOW ay IUTOPUEN;

® oa0uparb MNapTHEPOB JJiA JCJIOBOM KOMMYHMKAIlMU, WCXOAS U3
COOOpaKEeHUM PE3yIbTATUBHOCTH B3aUMOJICHCTBUSA, & HE JIMYHBIX CUMITATH;

® BOCIpPUHHUMATh KPUTUUYECKHE 3aMEYaHUsi KaK pecypc COOCTBEHHOIO
pa3BUTHS;

® TOYHO M EMKO (OPMYIHPOBATH KaK KPUTHYECKUE, TaK M OJOOPUTEITHHBIC
3aMe4aHus B aJpec IPYrux J0Jel B paMKax JEJOBOM W 00pa30BaTEIbHOM
KOMMYHUKAIINH, U30eras Mpu 3TOM JUYHOCTHBIX OIEHOUHBIX CYXKICHHM.

IIpeanMeTHBIMHM pe3yJibTATAMM OCBOEHHSI ACTPOHOMHM Ha 0a30BOM YpPOBHeE
SIBJISTIOTCS
® CchOpMHPOBAHHOCTh TpEACTaBiIeHUd O cTpoeHHH COJHEYHOW CHUCTEMBI,
ABOJIIOITMU 3Be3 U BceneHHoi, MpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax
Bcenennoi;
® TIOHMMaHHE CYIIHOCTH HabJt01aeMbIX BO BeeeHHOM sSBIICHMIA;
® BJAJICHUC OCHOBOIIOJIAraroIuMU aCTPOHOMHUYECKUMU MMOHSATHUSIMU,
TEOpUSIMH, 3aKOHAMHM UM 3aKOHOMEPHOCTAMH, YBEPECHHOE II0JIb30BAaHUE
aCTPOHOMHUYECKON TEPMHUHOJIOTHUEN U CUMBOJIMKOM;
® Cc(hHOpPMUPOBAHHOCTh MPEJACTABICHUNW O 3HAYCHUM ACTPOHOMUHU B
MPAKTUYECKON  JAECATEIIBHOCTA W JAJbHEUIIEM HAyYHO-TEXHUYECKOM
pa3BUTHY;
® OCO3HAHHWE POJM OTECYECCTBEHHOW HAYKH B OCBOCHHM M HCIOJIb30BAaHUU
KOCMHYECKOT0 IMPOCTPAHCTBA U PA3BUTHUS MEXKTYHAPOIHOTO COTPYITHUYECTBA
B 3TOH 00JacTH.

Copep:xanue Kypca

BBenenue B actponomuro (1 4)
Crpoennie u Maciitadbl Beenennoit. Kakue tena 3anonnsior Beenennyro. KakoBel
UX XapaKTepHbIE pa3Mephl U pacCTOSTHUS Mex 1y HUMH. Kakue pusndeckue yciaoBus
BCTPEUAKOTC B HUX. Bcenennaa pacmupsierca. COBpPEMEHHBIE METOMBI
HaOmoaeHuil. ['ne n kak paboTalOT caMble KPYIHbIE ONTUYECKUE Teneckonbl. Kak
aCTPOHOMBI ~ HMCCJIEAYIOT TramMma-usinydyeHue Bceemennon. Uro  yBuuenu
I'PaBUTALIMOHHO-BOJIHOBBIE U HEMTPUHHBIE TEJIECKOIBI.

Actpomertpus (5 1)

3Bé3aHoe HeOo. Co3Be3ausi ceBepHOro mnosymapus. HaBuranuvoHHbIE 3BE3IBI.
JBmwxenne Conria no sxmntuke. [letneodbpasHoe aBmxeHue mianet. HebecHbin
HKBATOp M HEOECHBIM MepuanaH. DKBaTOpHAJIbHAas W TOPU3OHTAJbHas CHCTEMa
HeOecHbIX KoopauHat. Bumumoe nBuxeHue HeOecHbIX cBeTwi. lletnmeoOpasHoe
JNBW)KCHUE IUIAHET, INOMSATHOE M TMPSMOE JABWKECHHE IUIAHET. OKIMINTHKA,
30MakaibHbIe co3Be3nusi. HepaBHoMepHoe nBrkeHrne CoJHIA TIO SKIUITHKE.
JBuxenne Jlynpl. ®@as3pl JIyHBI U CHHOAMYECKUN MECHL], YCIOBUsI HACTYIUICHUS
COJIHEYHOTO Y JIYHHOT'O 3aTMEHUW. [ [pUurHbI HACTYIUIEHUS! COJTHEYHBIX 3aTMEHU.
Capoc u mpeackazanus 3aTMeHuil. Bpemsi 1 kaneHaapb. 3BE3AHOE U COJTHEYHOE
BpeMs, 3BE3NAHBIM M TPOIMUYECKUM TIOJ. YCTPOUCTBO JIYHHOTO U COJIHEYHOIO
KaJeHaapsi, mnpoOieMbl uX corjacoBaHusa. IOnmaHckuii M TpUTOPUAHCKUIN
KAJICHIAPH.



HebOecnast mexanuka (3 4)

[IpencraBinennss o ctpoeHur CONHEYHOW CHUCTEMBI B aHTHYHBIE BPEMEHA U B
CPEOHEBEKOBbBE. | €NMONEHTpUYECKasi CUCTEMA MHpaA, JOKA3aTEIbCTBO BPAILICHUS
3emnu Bokpyr Connua. [lapamnakc 3BE31 U ONpeneliCHUE PACCTOSHUS 10 HHX,
napcek. OtkpoiTue M.KemiepoM 3akoHOB ABUkEHUS TiaHeT. OTKPBITHE 3aKOHA
BCEMUPHOTO TAroTeHuss u o000mEHHbIe 3akoHbl Kemnepa. OmnpeneneHue macc
HebecHbIx Ten. KocMmuueckue ckopoctu. Pacuérsl mepBoil U BTOPOH KOCMHUYECKOH
ckopoctd u ux ¢usmdeckuii cmpica. [lonér FO.A. Tarapuna Bokpyr 3emiu o
KpyroBoii opoute. MexmianeTHsle nepenéTol. [loHaTHe onTUManbHON TPaeKTOpUn
MoJI€Ta K TU1aHeTe. BpeMs nmonéra K riiaHeTe u aaThl CTapToB. JIyHaA U €€ BIMSHUE
Ha 3emimto. JIynnslt penbed u ero npupona. [punrBHoe B3auMoAeCTBUE MEXKIY
Jlynoii u 3emnéi. Ynanenue JIyHbl OoT 3eMJIM M 3aMEIJICHUE BpallleHUS 3€MIIM.
[Ipeneccus 3eMHOM OCH U MPEIBapEHUE PAaBHOAECHCTBUIA.

Crtpoenune costHedHOl cucTeMbl (7 4)

CoBpemennble mnpencrasieHus o ConHeunonr cucreMe. CocraB CoJIHEUHOM
cucteMbl. [lTaHeThl 36MHOW TPYINNbl U IUIAHETHI-TUTAHTHI, UX NPUHIHUIUAIBHBIC
paznuuns. O6mako xkomer Oopra u Ilosic Koiinepa. Pazmepsl Ten coiaHeuHOU
cucrembl. [Inanera 3emia. ®opma u pasmepsl 3emud. BHyTpeHHee cTpoeHue
3emumn. Ponp mnapHukoBoro 3ddexra B (HOpMUPOBaHMM KIMMATa 3E€MIIU.
UccnenoBannss Mepkypusi, Benepel 1 Mapca, ux cxoxectb ¢ 3emi€il. BrnusHue
NapHUKOBOTO 3Pdekra Ha kiumar 3emiin U Benepol. EcTh nu xku3Hb Ha Mapce.
DOpomorusa opouT cnyTHUKOB Mapca ®doboca u Jlefimoca. IlnaHeThI-TUTaHTEHI.
@usnueckue cpoiictBa FOmurepa, CarypHa, Ypana u Hentyna. Bynkanuueckas
nearenbHocTh Ha cnyTHuke lOmurepa Mo. Ilpupoma konen BOKpYr IJIAHET-
ruraiToB. [InaHeTbI-kapauku U ux coiicTBa. Mainble Tena CONHEYHOM CUCTEMBI.
[Ipupona u aBmxeHue actepousoB. Crennduka IBUKEHUS TPYII aCTEPOUIOB
Tposnuues u ['pekos. [Ipupona u asuxenue komet. [losic Koitnepa nu O6ako komer
Oopta. Meteopsl u MmeTeopuThl. [Iprpoaa nagaronmx 3BE3/1, METEOPHBIE IOTOKH U
ux paauaHThl. CBsI3b MEXAY METEOPHBIMH NOTOKaMu U koMmeramu. [Ipupona
KaMEHHBIX M JKEJE3HBbIX METEOPUTOB. [Iprpo1a METEOPUTHBIX KpATEPOB.

Actpodusuka u 3Bé31Has actpoHoMus (7 4)
Metonbl acTpopU3HUECKUX HCCIENOBAHUNA. YCTPOHCTBO M XapaKTEPUCTUKHU
TEJIECKONOB pedpakTopoB MU PePEeKTOPOB. YCTPOMCTBO pPaguOTENIECKOIOB,
paguountepdepomerprl.  CosiHnie.  OcHoBHble — Xapaktepuctuku  ComHia.
Onpenenenue mMacchl, TEMIEpATypbl U XuMudeckoro coctaBa Connua. CtpoeHue
conmHeyHoit atMmocdepsl. ConmHeyHass aKTUBHOCTh M €€ BIMSHHE Ha 3€MIII0 |
ouocdepy. Buyrpennee crpoenne Connua. TeopeTuueckuil pacu€t TeMieparypsl B
uentpe ConHua. SiepHblii ICTOUHUK YHEPTUU U TEPMOSIIEPHBIE PEaKIMU CUHTE3a
reJivsl U3 BOJOPOJia, IEPEHOC 3Heprun u3 nentpa ConHia HapyKy, KOHBEKTUBHAs
30Ha. HeWTpuHHBIM Temeckonm u HAOMIOJAEHUs MOTOKa HeWTpuHO oT ComHIA.
OrnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3]I: MACChl, CBETUMOCTH, TEMIIEPATyPhl
U XMMHUYECKOro coctaBa. CriekTpasibHas kiaccudukanus 3BE31 U € Ppuznueckue
OCHOBBI. [[narpamma "CHEKTpaJbHBIM KJIACC-CBETUMOCTB"' 3BE3[, CBS3b MEXIY
Maccol M CBETHMMOCTBIO 3BE31. BHyTpeHHee cTpoeHue 3BE3a. CTpoeHUE 3BE3MbI
INIABHOM  mocnenoBarenbHOCTH. (CTpoeHue 3BE3N  KpacHbIX TMIAHTOB U
cBepxrurantoB. CTpoeHue 3BE3]1 OebIX KapJIMKOB U IpeJie]l Ha X Maccy — Mpeael
Yanpapacekapa. [lynbcapbl 1 HEWTpOHHBIE 3BE31bI. [lprpoma 4EPHBIX IBIP U KX



napaMeTphl. [[BoliHbIe, KpaTHbIE U TIepeMeHHbIe 3BE31bl. HabmoaeHus ABOMHBIX U
KpaTHBIX 3BE37. 3aTMEHHO-TIEpEMEHHBIE 3BE3Abl. OrpeneneHue macc IBOMHBIX
3BE31. [lynpcupyromue nepeMeHHbIe 3BE3/bI, KPUBbIE U3MEHEHUs OJecka 1eden/.
3aBUCHMOCTH MEXTY CBETUMOCTBIO U TIEPHOIOM ITyJibcanuid y nedena. [edewnmpr —
MasKd BO BCelIeHHOW, 0 KOTOPBIM OMNPEIEIAIOT PAaCCTOAHUA [0 AANEKUX
CKOIUIEHUU U TanakTUK. HOBbIE U CBEpXHOBBIE 3BE3/bl. XaPAKTEPUCTUKHU BCHBIIICK
HOBbIX 3BE31. CBS3b HOBBIX 3BE3J C TECHBIMU JIBOMHBIMU CHCTEMaMH,
coJlep KaIuMHu 3Be3y Oenblii KapiuK. [lepeTekanre BemecTBa U SICPHBIA B3PHIB
Ha TIOBEPXHOCTH Oenoro kapiuka. Kak B3pbhIBAIOTCS CBEPXHOBBIC 3BE3JBI.
XapaKTepUCTUKH BCIBIIIEK CBEPXHOBBIX 3BE3/1. [ paBUTAIIMOHHBIN KOJIIATIC O€JI0ro
KapJauka ¢ maccor YaHapacekapa B COCTaBE TECHOM JBOMHOW 3BE3bI — BCIIBIIIKA
CBEpXHOBOM | Thma. B3pbIB MaCCMBHOM 3BE3/1bI B KOHIIE CBOEH 3BOJIFOILIMUA — B3PbIB
ceepxHoBoi Il Tuma. HaOmiomeHue OCTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3I.
OBoJronus 3BE3/: POXKICHUE, KU3Hb U CMEPTh 3BE3M. Pacu€T mpoIomKUTENBHOCTH
YKA3HHU 3BE3]1 pa3HOU MACChI Ha IJIaBHOM I10CIIe10BaTENbHOCTH. I1epexon B kpacHbie
TUTaHTBhl U CBEPXTUTAHTHI MOCIE HcuepnaHug Bojgopoaa. CIOKOWHAas 3BOJIOLUA
MaJIOMAaCCUBHBIX 3BE3J] M TPAaBUTAIIMOHHBIM KOJUIANC U B3PBIB C OOpa3oBaHUEM
HEUTPOHHOM 3BE€3/bI WJIM YEPHOU ABIPBI MACCUBHOM 3Be3/1bl. OlpeneneHue Bo3pacra
3BE3HBIX CKOIUICHUN U OTJEIBbHBIX 3BE3/I, IPOBEPKA TEOPUH IBOJIIOLINU 3BE3.

Muieunsiii IIyTs (3 1)

['a3 u mputb B ['anaktuke. OOpa3zoBaHue OTpakaTebHbIX TyMaHHOCTE!. [IpruunHbI
cBeueHUs AUPPYy3HBIX TyMaHHOCTeH. KoHLEHTpalusi Tra30BbIX U IBUIEBBIX
TyMaHHOcTeW B ['anaktuke. PaccesdHHble W IIApOBBIC 3BE3AHBIE CKOIUICHUSA.
Habmroaemble CcBOMCTBa paccesiHHbIX 3BE3AHBIX CKoruleHui. HaOmromaembie
CBOMCTBA LIAPOBBIX 3BE3HBIX CKOIUIEHUU. Pacripenenenue u xapakrep ABUKCHUS
ckorieHud B ['anmaktuke. PacmpeneneHue 3BE3J, CKOIUICHWM, ra3a W IBUIA B
["amakTke. CBepxMaccuBHas 4y€pHas Aplpa B LUEHTpE ['aJlakTUKU U KOCMHYECKHUE
ayuu. WndpakpacHble HaOMOACHUS IBMKEHMS 3BE3N B LieHTpe [‘anakTuku u
oOHapyXeHHE B ILEHTpe [ anakTUKH CBEPXMACCUBHOM 4epHOUl IbIpbl. Pacuér
napamMeTpoB CBEPXMACCUBHOM 4€pHOM IbIpbl. HabmroaeHus: KOCMUYECKUX JIydel u
UX CBA3b C B3PbIBAMU CBEPXHOBBIX 3BE3I.

l'anakrukm (3 4)

Knaccudukanusa ramaktuk no Qopme M KamepTOHHas AuarpaMma Xaooua.
CBONMCTBa CHHUPAIBHBIX, JJUIMINTUYECKUX W HEMPAaBUIbHBIX TanakTuk. KpacHoe
CMEIIICHUE B CIEKTpaX TajJaKTUK M OINPECIICHUE PACCTOSAHUS 10 HHUX. 3aKOH
Xab06ma. Bpamienue rarakTuk U TéMHas MaTepus B HUX. AKTHBHBIC TaJJaKTUKHA H
KBa3aphbl. [Tpupona aKTUBHOCTH rajgakTHK, paavoragakTUKH u
B3aMMOJICUCTBYIONINE TajdakTUKU. HeoObluHbIE CBOWMCTBA KBa3apoB, UX CBS3b C
SIpaMH TaJaKTHK M aKTHBHOCTBIO YEPHBIX AbIp B HUX. Habmromaembie cBoOMCTBa
CKOIUIEHMWA TaJaKTUK, PEHTIEHOBCKOE W3JIy4YE€HHE, TemIleparypa U Macca
MEXTAJIAKTHYECKOTO Ta3a, HEOOXOJUMOCTh CYIIECTBOBAHUS TEMHOW MaTepuu B
CKOIUICHUAX TrajdakTuK. OleHKa Macchl TEMHOM MaT€pUM B CKOIUICHUSIX. Sluencras
CTPYKTYypa paclpeeiCHUs TAIAKTUKNA CKOIIJICHUH TaJlaKTHK.

Crtpoenue u 3BoJrous BeesienHou (2 4)
Koneunocth u  OeCKOHEYHOCTh BceneHHOM — mMmapaJoKCchl KJIACCUYECKOU
KOCMOJIOTMHM. 3aKOH BCEMHPHOTO TATOTEHHUSI U MPEACTABJICHUS O KOHEYHOCTH U



oeckoneunoctu Beenennoit. doroMerpruueckuit mapagokc U IpOTUBOPEUUS MEXTY
KJIACCUYECKUMH TPEJICTABIICHUSIMUA O CTPOCHHH BceneHHON M HaOIIOISHUSIMHU.
HeobxoaumocTh pUBJICUYCHHS O0IIEH TEOpHH OTHOCHTEILHOCTH JIJISi TIOCTPOCHUS
Monenu Bcenennoil. CBs3b MeXAy T'€OMETPUUYECKUX CBOMCTB MPOCTPAHCTBA
Bcenennou ¢ pacnpeneneHueM M IBUKEHHUEM Marepuu B Hel. Pacmmpsromascs
Bcenennas. CBsi3b cpelHEW IJIOTHOCTH MATEPUM C 3aKOHOM paCIIUPEHUs] U
reOMETPUUYECKUMHU CBOMCTBaMHU BeenenHoi. EBKIMA0OBA M HEEBKIINI0BA TEOMETPHS
Bcenennoit. Onpenenennie paauyca u Bo3pacta Bcenennoit. Moaens "ropsueit
Bceenennoit" u penukroBoe uznydenue. O0pa3oBaHne XUMUYECKUX SJIEMEHTOB BO
Bcenennoit. O6unue renust Bo BeeneHHoM 1 HE0O0X0AUMOCTh 00pa3oBaHus €ro Ha
paHHMX 3Tamax 3Bojouu Bceenennoit. HeoOXoauMocTh HE TOJBKO BBICOKOM
IJIOTHOCTH BENIECTBA, HO M €ro BBICOKOM TeMIIEpaTypbl HA paHHUX ATarax
sBOJIIOIIMK BeenenHoil. PenmruKkToBOE M3IydeHUE — U3JIYYEHHE, KOTOPOE OCTAIOCH BO
BceneHHOM OT ropsiuero u CBEPXIIOTHOTO COCTOSIHUSI MATEpUM HA PAaHHUX dTanax
)u3Hu Bceenennoi. HaGmrogaeMble CBOMCTBAa peIMKTOBOTO M3nydeHus. [louemy
HEOOXOJIMMO TIPUBJICYEHHUE OOIIEH TEOPUU OTHOCUTEIBHOCTH JI TMOCTPOCHUS
Mojienu Beenennoi.

CoBpemeHHbIe IIPO0JIeMbI ACTPOHOMHUH — 3 4

YckopenHoe pacmupenue BceenenHoit u  Témnas aHeprus. HaOmrogenus
CBEPXHOBBIX 3BE37 | Thma B Han€KWX TAJAKTHKAX W OTKPBITHE YCKOPEHHOTO
pacmupenus BceeneHHOM. OTKPBITHE CHJIBI BCEMUPHOTO OTTAJIKMBAHUA. TEMHas
SHeprus U e€ BIMsAHME Ha maccy Bcenennon no mepe e€ pacuupenus. Ilpupona
cwibl BecemupHoro otrankuBaHus. OOHapyX€HHE IUIAHET BO3JIE APYTUX 3BE3L.
HaOmroieHus 3a IBU)KEHUEM 3BE3J U OINpPENETICHUs] MacC HEBUAMMBIX CITyTHHUKOB
3BE3/, BO3MYILAIOIIMX HMX MNPSIMOJMHENHHOE ABM)XEHHE. MeTronbl OOHapyKeHUs
sKk301u1aHeT. OLeHKa yCIIOBUM HA MOBEPXHOCTIX 3K30IU1aHeT. [lonck sk30mianer ¢
KOM(OPTHBIMH YCIIOBUSIMUA JIJISl KU3HM Ha HUX. [loMcku *u3HM W pa3dyma BO
Bcenennoii. Pa3Butue npeacraBieHnii O BOSHUKHOBEHUH U CYILLIECTBOBAHUHU KU3HU
BO Bcenennoii. CoBpeMEHHBIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX [IUBUIU3ALAN
B ['amaktuke. IlombITkM OOHapyXeHUS M TMOCBUIKM CHUTHAJOB BHE3EMHbBIM
LHABUIN3ALMSIM.

Y4eOHO-TeMaTHYeCKOe IVIAHNPOBAHNE
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KanengapHo-temaTuyeckoe njiaHUpOBaHUe

No Hara Hara Tema ypoka Kous- | Tum ypoka [Inanupyembie pe3ysibTaThl Buaer n Crp.
m/ (mran.) | (daxr. BO OcBoeHue peIMETHBIX yva hopmsr y4eOHor
i ) 4aco SHALMIA KOHTPOJISI 0
B 3HAHUU U nmocoous
VYV u Ne
3aaHui
AcCTpoHOMHS — HAyKa O | METanpeaAMETHBIE: C
KocMoce. Beenennas, e€ | mocTaTouHoMn
CTPYKTYpHI U MOJIHOTON U
Macitaosl. Jlanékue TOYHOCTBIO
riyOounsl Beenennoit BBIpaXaTh CBOU
MBICJIH B
COOTBETCTBHUH C
3alayaMu U
YCIIOBUSMU
KOMMYHUKAIUH;
CaMOCTOSITENILHO
BBIJICIISITh
MTO3HABATENIbHYIO
BBenenue B YPOK «OTKPBITUSD) TISIb; BEIICIHATE
1 CeHTs0pb 1 CXOJICTBa 81, 2.
ACTPOHOMUIO HOBOT'O 3HAHUS

€CTECTBCHHBIX HayK,
pa3Iuuus MeXI1y
TEOPETUUECKUMHU U
AMIUPHIECKUMU
METOIaMHU
WCCIICTOBAHMS
JTUYHOCTHBIE:
dbopmupoBaHue
MOTHBAIINH B
W3YYCHHUH HAYK O
IpUpOJIE,
yOSXXIEHHOCTHU B
BO3MOYXHOCTH
MTO3HAHUS IIPUPOJIBI,




YBa)KEHMsI K TBOpLIAM
HAYKU ¥ TEXHUKH,
IpaxaaHCKOro
MaTPUOTU3MA, JIF0OBH
K Poaune, yyBcTBa
TOPJIOCTH 32 CBOIO
CTpaHy

MPEIMETHBIC:
HAYYUTHCS
OOBSICHATD POJIb
aACTPOHOMUU B KU3HU
yesoBeKa u e€
3HAaYEHHUE B CUCTEME
€CTECTBCHHBIX HAYK;
YMETh
dbopmynupoBaTh
peIMeT U3ydeHus
aCTPOHOMUU; 3HATH
OCHOBHBIE METO/IbI

CeHTs6pb

3Bé3mHOE HEOO

M3yYCHUS
BceneHHOM.
KomM6unmnpoBaHHbIi 3BE31HOE HEDO. MeTaIpeAMETHBIE:
CosBe3nue. 3BE3qHas IUIAHUPOBATh
BenuunHa. OCHOBHBIE y4yeOHOe

co3se3ausa CeBepHOTo
MOJTyILapHst

COTPYIHUYECTBO C
YUUTEJIEM U
CBEPCTHHUKAMU;
dhopmMupoBaThH
IeJIeToaraHue Kak
MOCTaHOBKY Y4eOHOM
3aJ1a4l Ha OCHOBE
COOTHECEHHS TOTO,
YTO YK€ U3BECTHO U
YCBOEHO yYallluMcs,
U TOT0, 4YTO emie
HEU3BECTHO;
BBIJICTISTH U
bopMyIUpOBaTh
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MMO3HABATEIIbHYIO
IIC)Ib, UCKATh U
BBIIENIATD
HEOOXOTUMYTO
uHpopmaruto,
CIIeIOBATh
AITOPUTMY
JIeITCIIBHOCTH
JIMYHOCTHEIE:
¢dopmupoBanue
CaMOCTOATEILHOCTH
B [IPHOOpPETEHUHU
HOBBIX 3HAHHUH U
MPaKTUYECKUX
YMEHUH,
HCIIOJIL30BaHHUE
PUOOPETEHHBIX
3HAHUI B
IIOBCEIHEBHON
JKU3HU
MIpEAMETHBIE:
Hay4YUTHCS
OOBSACHATH 3HAUCHUS
MMOHATHH
"co3Be3ue",
"3BE3qHAaN
BEIMYMHA"; YMETh
HaXOJUTh 3BE3NBI U
CO3Be3IMs Ha HeOe ¢
MTOMOIIIBIO KaPTHI
3BE3HOTO HeOa

Cents0pb

HebGecunie
KOOPJIUHATHI

KomM6uHmnpoBaHHbIit

HebecHplit 3xBaTOp U
HeOecHBIN MepHINaH;
TOPH30HTAIILHBIE,
HKBAaTOPHAIILHBIE
KOOPAWUHATBHI;

KyJIbMUHAllUU CBCTUJIL.

["opu3zoHTaIBHAS

METanpeaAMETHBIE: C
JOCTaTOUYHOM
MMOJTHOTOU U
TOYHOCTBIO
BBIPAXaTh CBOU
MBICJIU, CIYIIATh U
BCTYINaTh B IUAJIOT,

[IpoBepouna
s paborta Nel
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cucTeMa KOOp/MHAT.
OKBaTOpHUaNbHAs
cucTeMa KOOpJHHAT

y4acTBOBAaTh B
KOJUJIEKTUBHOM
00CyX)IeHUN
po0JieM; 0OCO3HABATh
camoro ce0s Kak
JBIKYIIYIO CHITY
CBOETO HAYYCHUS,
CBOIO CITOCOOHOCTBD K
MIPEOI0JICHUIO
IPENSATCTBUN U
CaMOKOPPEKIIHH;
CHUCTEMHO MBICITUTH,
PUMEHSTH U
peoOpa3oBHIBATH
3HAKHU U CUMBOJIBI
JUTSL pEIIICHHUS
y4eOHBIX U
MO3HABATEIIBHBIX
3aga4

JTUYHOCTHBIC:
¢dbopmupoBaHue
[IEIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
0011eCTBEHHON
NIPAKTUKH;
dbopmupoBaHue
YCTOMYHBOU
MOTHBAITHH K
00y4eHHUI0
MPEeIMETHBIC: YMETh
n300paxarhb
OCHOBHBIC KPYTH,
JIMHUU U TOYKH
HebecHOH cdepbl;




3HATh ONPEICIICHHS
MOHATHH "HeOecHas
ctepa",
"KyJpMHUHAIMSA";
yMETh
dbopMyIIMpoBaTh
OTJIMYHUS MEKTY
TOPU30HTAJILHOU U

CenTs0pb

Buaumoe
IBIDKEHUE IUIAHET U
CoHia.

AKBAaTOPHUAIBLHOU
CHUCTEMaMHU
KOOpJIUHAT
YPOK «OTKPBITHS OKJIUNTHKA, TOUYKA MeTarpeAMETHBIE:
HOBOTO 3HAHUS BECEHHETO OCO3HAHHO
PaBHOJICHCTBUS. IJIAHUPOBATh U
HepaBaomepnoe PEryJIupoBaTh CBOIO

nemxenne CoJHma 1o
SKJIANITUKE

JIeSITENIbHOCTb,
BBISIBJISATH MPOOJIEMBI,
BIIAJIETh YCTHOU U
UCbMEHHON PEYblo;
dhopmMupoBaThH
LIeJIETIONaraHue Kak
MIOCTaHOBKY Y4eOHOM
3aJ]a4 Ha OCHOBE
COOTHECEHMS TOTO,
YTO YK€ U3BECTHO U
YCBOEHO YyYallluMcs,
U TOT0, YTO eImIe
HEU3BECTHO;
CaMOCTOSITENIBHO
BBIJIETISATH
II03HABATENbHYIO
1eJ1b, YCTAHABIIMBATh
NPUYHHHO-
CJIE/ICTBEHHBIE CBS3H,
OOBSICHATD
pa3INyHbIe SIBJICHUS
Ha OCHOBE
buznyeckoil Teopun

85




JUYHOCTHBIE:
¢dbopmupoBanue
YCTOMYHBOM
MOTHUBALIUH K
00yueHwuto,
IPUOOPETEHUIO
HOBBIX 3HAHUM,
YMEHUH, HaBBIKOB,
croco6oB
JIeATETbHOCTH
MpeIMETHBIE:
HAy4YUTHCS
OOBSCHSATH 3HAYCHHE
TTOHSITHS
"sKiMnTUKa"; yMETh
pasnuyaTh IpsMoe U
MOTISITHOE JIBI)KEHUE
IJIaHEeT U
dbopMynupoBaTh
MPUYUHBI TAKOTO
JIBUJKECHHUS; YMETh
OTUCHIBATh MyTh
ConHua cpenu 3BE311
B TEUEHUE TOJIa

CenTs0pb

JBrxenue JIyHsl.
3aTMeHUsI.

KomOuHupoBaHHbIH

CuHOAMYECKUH MecHIl,
y3JIbI JIYHHOUM OpOUTHI,
MoYeMy MPOUCXOAT
3armenus. Capoc u
npecKa3aHus
3aTMEHHI

METaNpeIMETHBIE!
OCO3HAHHO
IUIAHUPOBATh U
peryiIupoBarh CBOIO
JIESTEIIBHOCTb,
BBISIBJISITH TPOOJIEMBI,
BJIAJIETh YCTHOU U
MHUCbMEHHOW PEYbIo;
dbopmHupoBaTh
1eJIenoaraHue Kak
MIOCTAaHOBKY Y4eOHOMH
3aJ1aui Ha OCHOBE
COOTHECEHMUS TOTO,
YTO YK€ U3BECTHO U
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YCBOGHO yYarumcs,
U TOT0, YTO emIé
HEH3BECTHO;
CaMOCTOSITEIILHO
BBIJICIIATh
MO3HABATEIHHYIO
1eJb, YCTaHABJIMBATh
MPUYUHHO-
CJICZICTBEHHBIC CBSI3H,
OOBSCHSTH
pa3INYHbIC SBICHHS
Ha OCHOBE
(bu3nveckoit Teopun
JTUYHOCTHBIC:
dhopMHupoBaHHE
MOTHBAIIVH B
U3yYEHUH HAyK O
IpUpOJIE,
yOKIEHHOCTH B
BO3MOYXHOCTH
MO3HAHUS MPUPOJIBI U
MIPUMEHHUMOCTH
M3y4aeMbIX 3aKOHOB
K BaXKHEUIITUM
obnacTsam
JIESITSIIBHOCTH
YeJI0BEYECKOTr0
oOmiecTBa
MpeIMETHBIE:
HAYYUTHCS
OOBSCHSTH 3HAYCHHE
noHsATHH "daza
Jlyns!", "conneunoe
3atMeHue", "capoc",
"JIyHHOE 3aTMEHHuE";
HAYYUTHCS
dbopmMynHpoBaTh
MIPUYXHBI COJTHEIHBIX




Y JTyHHBIX 3aTMECHUM;
YMETh OOBSICHSITH
PasHUILy MEXKIY
CUHOJINYCCKUM H

OxTa0pb

Bpewms u
KaJICHJ1apb.

CUCPUYECKUM
MecsleM
Ypoxk pa3BHUBAKOLIETO ConHedHoe U 3BE3IHOE | METANPeIMETHBIE: C
KOHTPOJIA Bpems. JIyHHBIN 1 JIOCTaTOYHOM
COJIHEYHBIN KaJICHAApb. | MOJHOTOH U
KOnuanckuit n TOYHOCTBIO

TPUTOPHUAHCKUN
KaJIeHAaph.

BBIpa)XaTh CBOU
MBICITH, CITYIIATh
BCTYIIATh B TUAJIOT,
y4acTBOBAaTh B
KOJIJICKTHBHOM
00CyX)IeHUU
npo0JIeM; 0CO3HaBaTh
caMoro ce0s Kak
JBYOKYIIYIO CHTY
CBOCTO HAYYCHHSI,
CBOIO CIIOCOOHOCTH K
MIPEOI0JICHUIO
MPENATCTBUN U
CaMOKOPPEKITUH;
CHUCTEMHO MBICJIHTb,
PUMEHSTH U
peoOpa3oBHIBATh
3HAKU U CHMBOJIBI
JUTSL PEUICHUS
Y4EOHBIX 1
M03HABATEIbHBIX
3amad

JMYHOCTHBIE:
dbopmupoBaHue
[[EJIOCTHOTO
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY

[IpoBepouna
s pabora Ne2
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YPOBHIO Pa3BUTHS
HAYKU U
00111eCTBEHHOHI
MIPAKTUKU
MpeAMETHBIC: YMETh
¢dbopmynHnpoBath
paszIuuus MEXIY
3BE3IHBIM U
COJIHEYHBIM
BpPEMCHEM; 3HATH
YCTPOKCTBO JTYHHBIX
U COJTHEYHBIX
KaJIeHAape;
HAYYUTHCS
OOBSICHATD Pa3IMIHS
MEXTy FOJTHAHCKUM H

TPUTOPUAHCKUM
KaJICHAApEM
Ypok-koHpepeHus ['eonenTpuyeckas u MeTanpeMeTHbIE:
TeIIMOIICHTPUYCCKAs dbopMupOBaTH
cucTeMa MHpa. yuebHoe
OObsicHeHne COTPYIHUYECTBO C
neTyIe00pa3Horo YUUTEJIEM U
JIBUKCHUS TUIAHET. CBEPCTHHKAMU;
Jloka3aTenbcTBa UCKAaTh U BBIJICISTh
IBWKEHUS 3eMIn HEO0OXOAUMYIO
Bokpyr CounHiia. uH(pOpMAaIIHIO,
OKTAGpD CrcTema Mupa. FO.{JI/I‘IHI)II\/'I mapajuiakc CcJe0BaTh §8
3BE3] AITOPUTMY
JIESITCIIBHOCTH;
MPUMEHSITh 3HAHUS
U3 IPYTHX
MPEeIMETHBIX
oOnacreit
JTUYHOCTHBIE:
dbopMupoBanue
[[EIIOCTHOTO

MHPOBO33PEHHUS,




COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAYKU U
0011[eCTBEHHOI
MIPAKTUKH, U
YCTOHYHBOTO
MMO3HABATEJILHOTO
UHTEpeca K
M3YUYEHUIO
€CTECTBEHHBIX HayK
MIpEeAMETHBIE:
HAYYUTHCS
OOBSICHATH
0COOCHHOCTH
TEOLEHTPUYECKON 1
reNIMOILIeHTPHUYECKON
CHUCTEM MHUPA; YMETh
JIOKa3bIBaTh
IBIKEHUE 3EMIIU
BOoKpyr CouHIa;
Hay4YUTHCS
OOBSCHSTH 3HAYCHHE
MMOHSTUMN
"mapasnakc”,
"mapcek"

OxTa0pb

3aKOHBI ABUKEHUSI
IUTAHET.

YPOK «OTKpPBITHS»
HOBOT'O 3HAHUS

O0001méHHbIE 3aKOHBI
Kennepa n
oTpesieNieHne Mace
HEOECHBIX TeJl.

MeTaIpeAMETHBIE: C
JIOCTaTOYHOMU
MMOJIHOTOU U
TOYHOCTEIO
BBIPAXKATh CBOU
MBICJIH B
COOTBETCTBUH C
3aJa4aMu 1
YCJIOBUSIMU
KOMMYHUKAITUH;
BBITIOJIHATE JCHCTBUS
o o0pasity,
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OILICHUBATh U
KOPPEKTHPOBATH
JICUCTBUA B
COOTBETCTBHUH C
ATAJIOHOM; UCKATh
uHpOpMaLHIO,
dhopMupoOBaThH
CMBICIIOBOE UTEHHE,
3aKpEIUIATh U MIPH
HE00X0IMMOCTH
KOPPEKTUPOBATh
M3YYEHHBIE CIIOCOOBI
JIEeHCTBUH, HOHITHH 1
JITOPUTMOB
JTUYHOCTHBIE!
(dbopMupoBanue
KOMMYHHKATUBHOM
KOMIIETCHTHOCTH B
0o01IeHNH U
COTPYAHUYECTBE CO
CBEPCTHHUKAMH H
YUUTEIEM;
OBJIaJICHUE HAYYHBIM
MOJTXO/IOM K
PEIICHUI0 Pa3IMYHbIX
3ajay;
¢dbopmupoBaHue
L[EJIOCTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO pPa3BUTHS
HAYKU U
0011eCTBEHHON
MIPAKTUKU
MPEeIMETHBIC: YMETh
dbopmMynHpoBaTh
3aKOHBI JIBFOKCHUS




IIJIaHET; 3alUChIBATh
YCJIOBHE U peLICHUE
KOJIMYECTBEHHBIX
3a1a4 1o
COCTaBJICHHOMY
QITOPUTMY

OxTa0pb

Kocmuueckue
CKOpOCTH.
MeXIIaHETHRIS
epenEThI.

YPOK
00IIEMETOOIOTHUECKO

174 HaIIpaBJICHHOCTHU

IlepBas u BTOpas
KOCMHYECKHE CKOPOCTH.
OnTumManeHas
MOJTY3JUIUIITUYECKAst
opouta KA k manerawm,
BpeMs MOJETA K
IIJIaHETE.

MeTaIpeAMETHBIE: C
INOCTaTOYHOM
IMOJTHOTOH 1
TOYHOCTBLIO
BBIPAKATh CBOU
MBICIIH B
COOTBETCTBHUH C
3aJa4aMu 1
YCIIOBUSMU
KOMMYHUKAIUH;
BBIIOJIHATE ACHCTBUS
o o0pasiy,
OLIEHUBATh U
KOPPEKTUPOBATh
JEUCTBUS B
COOTBETCTBUH C
STAJIOHOM; UCKATh
uH(popMaInio,
dbopmHupoBaTh
CMBICJIOBOE YTCHHE,
3aKpeIUIsATh U MIPH
HEOOXOIUMOCTH
KOPPEKTUPOBATh
M3Y4YEeHHbIE CTIIOCOOBI
JEUCTBUM, MOHATUN U
QITOPUTMOB
JINYHOCTHBIE:
dbopMupoBaHue
KOMMYHHKATUBHOM
KOMIIETCHTHOCTH B
OOIIIeHUHU U
COTPYAHUYECTBE CO

[IpoBepouna
s pabora Ne3
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CBEPCTHUKAMH U
YUUTEIIEM;
OBJIQJICHUE HAYYHBIM
IMOJIXOJIOM K
PEIICHUIO Pa3TUIHBIX
3aJa4;
dbopmupoBaHue
MOTHBAIUH B
W3Yy4YeHUHU HAyK O
MIpUpPO/IE,
yOSKIEHHOCTH B
BO3MOXKHOCTH
MTO3HAHMSI IPUPOJIBI,
YBa)XEHHUS K TBOPLIAM
HAYKU ¥ TEXHUKH,
IPaXKIAHCKOTO
MaTpUOTH3MA, JIIOOBU
K Poaune, yyBcTBa
TOPJIOCTH 3a CBOIO
CTpaHy
MpEAMETHBIE: YMETh
paccCUHMTHIBATH
MIEPBYIO U BTOPYIO
KOCMHYECKYIO
CKOpPOCTH Ha OCHOBE
3aKOHA BCEMUPHOTO
TSATOTCHHUS;
HAy4YUTHCS
OOBSCHITH 3HAUCHHUE
MMOHATHH
"onTUMaNLHasA
TpaekTopus nmonera',
"BpeMs MojieTa K
miadere"

10

Hos6ps

CoBpemeHHbIE
IPE/ICTaBICHUS O
CTPOEHUU U COCTaBE

Ypoxk pa3BHUBarOLIETO
KOHTPOJIS

OTinuus miaHeT
36MHOMW I'PYIIIBI U
IUIAHET-TUTaHTOB.
[1naHeThI-KapIuKH.

VYMeThb OUCHIBaTh
coctraB ComHEUHOMU
CUCTEMBI; YMETh
OOBSICHATE OTIIMYUS

812




ConHeuHoit
CHUCTCMBI.

Mansie Tena. Ilosic
Koiinepa u ob6mako
komeT Oopra.

IIJIaHET 3€MHOU
TPYIIIbI U TJIAHET-
THUTaHTOB; 3HATH, YTO
takoe nosic Koitnepa
u obsako Oopra u
KaKOB UX COCTaB.

11

Hos6ps

ITimanera 3emirs.

YPOK «OTKPBITHA»
HOBOTI'O 3HaHMS

®opma 3emiu,
BHYTpPEHHEE CTPOEHUE,
aTMocdepa U BIUSHUE
MAapHUKOBOTO ) deKTa
Ha KJINMAaT 3eMIIH.

METarpeIMETHbIE:
dhopMupoOBaThH
y4yeOHOe
COTPYAHHYECTBO C
YUUTEJIEM U
CBEPCTHHKAMH;
dhopMHUpOBaTH
[eJIenoaraHie Kak
MOCTaHOBKY Y4eOHOM
3aJ]auu Ha OCHOBE
COOTHECEHHS TOTO,
4TO YK€ U3BECTHO U
YCBOEHO YYallluMCs,
H TOT'O, 4TO €I
HEU3BECTHO;
BBIJICTISTH U
bopMyIMpoBaTh
MI03HABATEIBHYIO
1eNb, UCKATh U
BBIJICTISTH
HE00XO0IUMYIO
uH(pOpMaILIHIO;
MPUMEHSITh 3HAHUS
U3 IPYTHX
MPEeIMETHBIX
obnacreit
JTUYHOCTHBIE:
dbopmupoBaHue
CaMOCTOSITEIbHOCTH
B IIPHOOpPETEHUHU
HOBBIX 3HAHUU U
MPAKTHIECKHUX
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YMEHUH,
UCIIOJIb30BaHUE
MpUOOPETEHHBIX
3HaHUW B
IIOBCEIHEBHOMI
JKU3HU;
dbopmupoBaHue
HABBIKOB 000O0IICHHUS
U CHUCTEMAaTH3aliu
TEOPETUIECKOTO
MaTepuaia
MIPEIMETHBIC: YMETh
OTHCHIBATh
BHYTpEHHEE
CTpoeHHEe 3eMIIU U
cocras €€
aTMoCQephl;
HAYYUTHCS
OOBSCHSATH CBA3b
CMEHBI CE30HOB TOjIa
Y HaKJIOHA 3€MHOI
OCH, BITUSTHUE
MApHUKOBOTO

s dexra Ha KITUMAT
3emiu, poJib
Maraurocgepsl
3emuH B 3alIUTe
o6uocgepsl oT

KOCMHMYECKOTO
W3ITYYCHHS
YpOK dopmupoBaHue MeTarpeIMETHbIE:
O0IIEMETOIONOTHYECKO | TTOBEpXHOCTH JIyHBI. dbopmHupoBaTh
il HaNpaBJIEHHOCTH [Tpupoaa npuIMBOB U yuebHoe
12 | Hos6ps JlyHa u e€ BusiHUE OTJIMBOB Ha 3eMJIe M UX | COTPYIHUYECTBO C §14
Ha 3emIIio. BJIMSIHUE Ha JIBIDKEHUE | YUHUTEJEM U
3emiu 1 JIyHbL CBEPCTHHUKAMU;
[Tponeccus 3eMHOMi ocu | GOPMHUPOBATH

1 IBUMXXCHUE TOYKH

OEJICIoJIaranue Kak




BECCHHET O
PaBHOACHCTBHUA.

MMOCTaHOBKY y4eOHO#
3aJ]au Ha OCHOBE
COOTHECEHHUS TOTO,
9TO YK€ U3BECTHO H
YCBOCHO YYallluMCs,
U TOT0, YTO eImIé
HEU3BECTHO;
BBIJICTISTH U
dbopmyIupoBaTh
[103HABATEJbHYIO
1eNb, UCKATh U
BBIJICTISTH
HEO0OXOTUMYIO
uH(pOopMaLHIO,
CJIeIOBATh
AITOPUTMY
JeSITEIIbHOCTH
JTUYHOCTHBIC:
(dhopmMHupoBaHHE
CaMOCTOSITENIbHOCTH
B IPUOOpETEHUH
HOBBIX 3HAHUU U
MPAKTHYECKHUX
YMEHUH;
dbopMupoBanue
HaBBIKOB 0000IIEHUS
U CHUCTeMAaTH3aliu
TEOPETUYECKOTO
MaTepuaia
MIPEeIMETHBIC:
HAYYUTHCS
OOBSACHATH IPUPOTY
MPUJIMBOB U OTJIHBOB
Ha 3eMJe; yMeTh
OOBSCHSATH 3HAYCHHE
MOHATHUSA "TIpeneccust
3eMHOM ocu'" H




0OBSACHSTE 3TO

13

JHexalpb

IInmaneTsr 3eMHON
TPYMIBI.

SBJICHUE

VYpox pedrexkcun @usnyecKue CBOWCTBA | METalpeIMETHBIE:
Mepkypusi, Mapca u dhopMupOBaTH
Benepsl. MccnenoBanust | yueOHOE

IUTAHET 3€MHOM TPYIIIIBI
KOCMHUYECKHUMU
anmnapaTamu.

COTPYJIHUYECTBO C
YUUTENEM U
CBEPCTHHUKAMU;
dhopMupOBaThH
1eJIenojaraHiue Kak
MOCTaHOBKY Y4eOHOM
3aJ]auu Ha OCHOBE
COOTHECEHHS TOTO,
4TO YK€ U3BECTHO U
YCBOEHO YYallluMCs,
H TOT'O, 4TO €I
HEU3BECTHO;
BBIJICTISTH U
dbopMynupoBaTh
MO03HABATEIBHYIO
1eNb, UCKATh U
BBIJICNIATH
HE00XO0IUMYIO
uH(popMaInio,
CJIeZIOBaTh
ATOPUTMY
JeSITebHOCTH
JMYHOCTHBIE!
dbopMupoBaHue
CaMOCTOSITETEHOCTH
B IpHOOpETEHUH
HOBBIX 3HAHUU U
MPAKTUYECKUX
YMEHUH;
¢dbopmupoBanue
HAaBBIKOB 0000IIEHUS
U CUCTEeMAaTU3aLuI
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TEOPETHIECKOTO
MaTepuana
MIpeAMETHBIC: YMETh
OIIMCHIBATh
0COOEHHOCTH
busnueckoit
MIPUPOIBI TIAHET
36MHOMU I'PYIIIBL;
yMETh
dbopmynupoBath
CXOJICTBA U Pa3INYUs
IUTAHET 3EMHOMU
IPYNIbl U HAYYUTHCS
HUX O0BACHATH

14

Jexalpb

[1naHeTBI-TUTaHTBI.
IInaneTeI-KapInuKy.

Ypok
00IIEMETOOIIOTUYECKO
1 HaIrpaBJIEHHOCTH

dusnyeckue cBONCTBA
KOnurepa, CatypHha,
VYpana u HenryHa.
Bynkannueckas
JIESATEIIBHOCTD Ha

cnytHuke lOnurepa Ho.

ITpupona konen BOKpyT
IJIAHET-TUTAHTOB.
[TnaneTsI-KapauKy.

MeTanpeMeTHBIE:
dhopmMupoBaThH
yueOHOe
COTPYIHHYECTBO C
yUUTEJIEM U
CBEPCTHUKAMH;
dbopmHupoBaTh
1eJIeroIaraHue Kak
MIOCTaHOBKY Y4eOHOI
3a71a4M Ha OCHOBE
COOTHECEHHUS TOTO,
4TO YK€ U3BECTHO U
YCBOCHO yYalumcs,
W TOTO, 4TO €I
HEHM3BECTHO;
BBIJICTISITH U
(dbopmynHMpoBaTh
M03HABATEIbHYIO
1eITb, UCKATh
BBIJICIISITH
HE00XO0IUMYIO
uH(popMaInIo,
CIIe/IOBATh
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AJITOPUTMY
JeSITeTbHOCTH
JUYHOCTHBIE:
¢dopmupoBanue
CaMOCTOSITENIbHOCTH
B IIPUOOpETEHUN
HOBBIX 3HAaHUH U
MPAKTUIECKUX
YMEHUI;
¢dopmupoBanue
HABBIKOB 0000IICHHUS
U CHCTEMAaTU3aluu
TEOPETUYECKOTO
MaTepuaia
MpPEeIMETHBIC: YMETh
OTIMCHIBATH
buznvecKue
CBOMCTBA IJIAHET-
THUTaHTOB; YMETh
00BSACHUTH IPUPOTY
KOJIEL BOKPYT
TUTAaHET-TUTAHTOB;
3HATh, YTO
MPEJICTaBISIOT CO00M
U T]Ie HaXOASITCA
TUTAHETHI-KaPITHKH.

15

Jexabpb

Mainrlie Tena
ConHeuHoit
CUCTEMBEI.

ypOK «OTKPBITUSI»
HOBOT'O 3HAHUSA

dusnyeckas npupoja
acTepOMJIOB U KOMET.
ITosic Koiinepa u
obnako komet Oopra.
[Ipupona mereoposB u
METEOPHUTOB.

MeTanpeMeTHBIE:
dhopmMupoBaThH
yuebHoe
COTPYIHHYECTBO C
yUUTEIIEeM U
CBEPCTHUKAMH;
dbopmHupoBaTh
1eJIenoIaraHie Kak
MOCTaHOBKY Y4eOHOI
3a71a4M Ha OCHOBE
COOTHECEHHUS TOTO,
YTO YK€ M3BECTHO M
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YCBOEHO YYallluMCcs,
U TOT0, YTO emIé
HEU3BECTHO;
BBIJICTISTH
dbopmyIupoBaTh
MIO03HABATEIBbHYIO
1eNb, UCKATh U
BBIJICTISTH
HEOOXOAUMYIO
uHpOpMaLHIO,
CJIeIOBaTh
AITOPUTMY
JeSITEIIbHOCTH
JTUYHOCTHBIC:
dhopMHupoBaHHE
CaMOCTOSITETEHOCTH
B NIpUOOpETEHNHN
HOBBIX 3HAHUU U
MPAKTUYECKHUX
YMEHUH;
¢dbopmupoBaHue
HaBBIKOB 0000IIEHUS
U CHUCTeMAaTH3aliu
TEOPETUYECKOTO
MaTepuaia
MPEIMETHBIC: YMETh
OTHCHIBATh
¢duznueckue
CBOIICTBa acTEpPOUIOB
U KOMET; YMETh
(bopmynHpoBaTh
Pa3HUILy MEXKIY
METeopamH,
METEOPOHIaMH,
METEOpPUTaAMH U
oonmnmamMn

16

Jlexabpb

CoBpemeHHbIE
IpE/ICTaBICHUS O

ypOK «OTKPBITUS»
HOBOT'O 3HAHUS

CoBpeMeHHbIE
HpEICTaBICHUS O

MCTAIIPECAMCTHBIC!
CJIymiaTh, BCTYIIATh B
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MIPOUCXOXKICHHUS
ConaeuHoit
CUCTEMEL.

MIPOUCXOXKICHUN
COJTHEYHOU CHCTEMBI.
Kocmorounueckas

teopus O.JO. HImunra.

JTUAJIOT, y4acTBOBATh
B KOJUIEKTUBHOM
00CyX)IeHUN
pooIeMBbI;
dhopMupoOBaThH
1esIenojaraHniue Kak
MOCTaHOBKY Y4eOHOM
3aJ]auu Ha OCHOBE
COOTHECEHHUS TOTO,
9TO YK€ U3BECTHO H
YCBOCHO YYallluMCs,
H TOT'O, 4TO €I
HEU3BECTHO;
CaMOCTOSITEITEHO
BBIICTISTH
MI03HABATEIBHYIO
1eJ1b, YCTAHABIINBATh
MPUYUHHO-
CJIE/ICTBEHHBIE CBSA3HU
JTUYHOCTHBIC:
¢dbopmupoBaHue
[IEIOCTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
0011eCTBEHHON
MPAKTUKU;
dbopMupoBanue
HABBIKOB
camoaHalin3a u
CaMOKOHTPOJIS
MIPEeIMETHBIC:
HAYYUTHCS
OOBSICHATH
¢dbopmupoBanue
CoJjHIIa ¥ IJIaHeT Ha




OCHOBE COBPEMEHHBIX
MPEICTaBICHUN O
MIPOHUCXOKICHUHI
CoJIHEeYHOM CHCTEMEI

17

SuBapb

MeTtonrsl
acTpOoPU3UUECKUX
HUCCIIENOBaHUMN.

KomOunupoBaHHbIi

[TpuHIMI AEHCTBUS U
YCTPOMCTBO
TEJIECKOIIOB,
pedpakTopoB u
pedaeKkTopoB.
Pannoreneckonsl u
paauouHTepdepoMeTpsl

MeTarpeAMETHBIE:
BBISIBIIATH MPOOIIEMY,
C IOCTaTOYHOMH
IMOJTHOTOH 1
TOYHOCTBIO
BBIPAXKATh CBOU
MBICJIH;, BBIACIATE B
0CO3HaBaTh TO, YTO
YK€ YCBOEHO B Kypce
(GU3KUKY U YTO emé
MOJIEKUT YCBOCHHUIO,
OLICHUBATh Ka4ECTBO
1 YPOBEHb YCBOEHUS
Marepuania;
aHaJIM3UPOBATh U
CHUHTE3UPOBATH
3HAHMS,
yCTaHABIIMBATH
MPUYUHHO-
CIICJICTBEHHEIE CBSI3U,
CTPOUTH JIOTUUYECKYIO
LIENb PACCYKICHUN,
CTPYKTYpUPOBATh
3HAHUSA

JINYHOCTHBIE:
dbopmupoBaHue
YMEHUS BECTH
JIAAJIOT C YYUTEIEM U
OJHOKJIACCHUKAMH Ha
OCHOBE
PaBHOIIPaBHBIX
OTHOIIICHUN U
B3aMMHOTO
YBaKEHUS,
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OCO3HAHHE [IEHHOCTU
HAYYHBIX 3HAHUH JIs
00BsICHEHUS SIBJICHUIM
OKPYXKAIOIIero MUpa
IpeIMETHBIE:
HAYYUTHCS
OO0BSACHATH
YCTPOWCTBO
pedpakropa u
peduiekTopa; yMeTh
dbopmyIupoBaTh
MPUHLIUN AEHCTBUS
paznoTeNeCKONa;
HAYYUTHCS
OOBSCHSATH 3HAYCHHE
TTOHSITHS

18

SAuBapp

CoiHrie.

"pazpernaroias
CIOCOOHOCTB"
Ypok pa3BUBaOIIETO Omnpenenenue MeTanpeaMeTHbIE: C
KOHTPOJIS OCHOBHBIX JIOCTaTOYHOM
xapakTtepucTuk CoNHIA. | TOTHOTOM U
CtpoeHue COTHEUHOM TOYHOCTBIO

aTMochepsl. 3aKOHBI
W3JIy4eHUs1 aOCOFOTHO
TBEPAOIO TENA U
TeMIIeparypa
dotochepsl u MATeH.
[IposiBneHune conHeqHOM
AKTUBHOCTH U €€
BIIUSTHUE HA KIIMMAT U
ouochepy 3emin.

BBIPAXXATh CBOU
MBICIIH, 1OOBIBATh
HEJIOCTAIOUIY IO
uH(pOpMaLHIO ¢
IIOMOIIBIO BOIIPOCOB;
0CO3HaBaTh CaMOro
ce0st KaK ABMKYIIYIO
CHJTy CBOETO
Hay4eHHUs], CBOIO
CITOCOOHOCTH K
MPEOJOJICHUIO
MPENSATCTBUN U
CaMOKOPPEKIUH,
COCTaBIISTH TIJIaH
pelIeHus 3a1auu,
CaMOCTOSTEIBLHO
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HCIIPABJISATH OIIMOKHY;
CO3/1aBaTh,
MIPUMEHSATH U
peoOpa3OBEIBAThH
3HAKU U CHMBOJIBI,
MOJICIH U CXEMBI JJISt
perieHus: yueOHbIX 1
[M03HABATE/IbHBIX
3a]7a4, BBIIENIATE U
KJ1accu(puIpoBaTh
CyIIECTBCHHBIC
XapaKTePUCTHKHU
00BeKTa
JINYHOCTHBIE:
dhopMHupoBaHHE
LIEJIOCTHOIO
MHPOBO33PCHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
00IIEeCTBEHHOM
MPAKTUKU;
HCIIOJIb30BaHHUE
IpUOOPETEHHBIX
3HAHUH I
0OBSICHEHUS
SIBIICHHH,
HaOJII0TaEMBIX B
MMOBCETHEBHOM
JKU3HH

MPEeIMETHBIC: YMETh
OIIHCHIBATh
CTPOCHHE U COCTaB
COJIHEUHOH
aTMoc(epsl;
HAYYUTHCS
00BIACHATHL 3HAYCHUE




HOHATHA "COJTHEUHAs
aKTUBHOCTE" U €é

19

SuBapb

Bnytpennee
CTPOEHHUE U
WMCTOYHHK YHEPTUU
CounHiia.

BIIUSIHUE HA
IIPOLIECCHI HA 3eMIIe
YPOK «OTKPBITHA» Pacuér Temneparypsl METalpeIMETHBIE:
HOBOT'O 3HaHMS BHyTpu ConHIa. HCII0JIb30BaTh
TepmosinepHbIT aJiIcKBaTHbIE

HMCTOYHHK YHEPTUU
ConHIila 1 mepeHoc
SHEPTrUU BHYTPHU
Comnaua. Ha0mronenus
COJIHEUHBIX HEUTPUHO.

SI3BIKOBBIE CPECTBA
JUTsL OTOOpaskeHus
uHpopMalny B
dbopme pedeBbIX
BBICKA3bIBaHUM C
LENbI0
TUTAHUPOBAHWSI,
KOHTPOJIS U
CaMOOIICHKU;
OCO3HaBaTh CaMOT0
ce0s KaK JABUXKYIILYIO
CHUILy CBOETO
HAy4YeHUSsI, CBOIO
CHOCOOHOCTH K
MIPEOI0TICHHUIO
MPENATCTBUN U
CaMOKOPPEKITUH;
O0OBSCHATH
¢buznueckue
MIPOLIECCHI, CBSI3U U
OTHOIICHWSI,
BBHISIBIISIEMbIE B
MIPOIIECCe U3yUCHUS
JAHHOU TEMBI
JTUYIHOCTHBIE:
¢dbopmupoBaHue
[IEJIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS

IIpoBepouHa
s pabota Ned
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HayKU U
0OIIIECTBEHHOM
MPaKTUKHU
MpeAMETHBIE: YMETh
OITHCHIBATH
BHYTpEHHEE
crpoenue CoyHIa;
3HATh, YTO
TEPMOSIICPHbBIC
pEeaKIMH SIBISIOTCS
HCTOYHHUKOM
COJIHEYHOH DHEPTUU;
Hay4UTbCS
OOBSICHATH 3HAYEHHE
HUCCIIEeIOBaHUN
COJIHEYHBIX
HEUTPUHO

20

deBpaitb

OcHoBHbIE
XapaKTePUCTHKU
3BE31. BHyTpeHHee
CTPOEHHE 3BE31I.

YPOK «OTKPBITHA»
HOBOTI'O 3HaHMS

Omnpenenenue
OCHOBHBIX
XapaKTEPUCTUK 3BE3 .
CrnextpanbHas
KJ1acCU(pUKanus 3BE3/.
[uarpamma "cnexrp-
CBETUMOCTB'" U
pacrpeneneHue 38E3.1
Ha Hell. CBsA3b Macchl €O
CBETUMOCTBIO 3BE3]
IJIABHOU
IIOCJIE0BATEIBHOCTH.
3BE31bI, KpaCHBIE
TUTaHTBl, CBEPXTMUTaHTBI
1 OeJble KapJIuKH.

MeTaIpeAMETHBIEC: C
NOCTAaTOYHOM
MMOJTHOTOU U
TOYHOCTBIO
BBIpAXaTh CBOU
MBICIIH B
COOTBETCTBUH C
3aJa4aMH U
YCIIOBUSIMU
KOMMYHHKAIHIH,
CIIyIIaTh U BCTYTATh
B IHAJIOT,
y4acTBOBaTh B
KOJUIEKTUBHOM
00CyX)IeHUN
pooIeMBbI;
0CO3HaBaTh CaMOI'0
ce0st Kak ABMKYIIYIO
CHJTy CBOETO
Hay4YeHUsl, CBOIO
CIIOCOOHOCTH K
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MIPEOJIOJIEHUIO
IIPENSATCTBUN U
CaMOKOPPEKIUH;
CHUCTEMHO MBICIIUTD,
C03/1aBaTh,
MIPUMEHSATDH U
peoOpa3oBLIBATh
3HaKU U CUMBOJIBI
JUISL peLLIeHUs
y4eOHBIX U
[TO3HABATENIbHBIX
3aja4

JIUYHOCTHBIE!
(dbopMupoBaHue
LEJIOCTHOTO
MHUPOBO33PEHUSI,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKU U
0011eCTBEHHON
MPAKTUKHU
MIpEAMETHBIE:
Hay4YUTHCS
OOBSCHSATH CBA3b
MEKy 3BE3THOMN
BEJIMYMHOU U
CBETUMOCTBIO
3BE3/1bl; YMETh
OTIUCHIBATh
CIIEKTpPaJIbHbIE
KJIACCHI 3BE31T;, YMETh
MOJIb30BATHCS
JIarpamMmon
"cnekTp-
CBETHUMOCTB'"; yMETh
ONUCHIBaTh CTPOEHUE
3BE3]] IIIaBHOH




OCICa0BATCIBbHOCTHU

, THTAaHTOB U
CBEPXTHUT'aHTOB
YPOK «OTKPBITHSI» Oco0eHHOCTH CTPOCHHS | METallpeIMETHBIE: C
HOBOT'O 3HaHUS OeJbIX KapJIMKOB JIOCTaTOYHOMN

npenen Yanapacekapa MOJTHOTOM 1
Ha ux Maccy. Ilyascapbl | TOYHOCTBIO
Y HEUTPOHHBIE 3BE3/IbI. | BBIPAXKATh CBOU
[ToHsiTue 4YEPHOI ABIPBI. | MBICIIH B
HaGnronenust ABOMHBIX | COOTBETCTBHHU C
3BE31 U ONpeelIeHNe 3aJjauaMy U
UX Macc. YCIIOBUSIMU
[Tynscupytomue KOMMYHHKAIIH;
[IEPEMEHHBIE 3BE3/IBL. IUIAHUPOBATh U
Iedeunast u cBs3b MIPOTHO3UPOBATH
nepuoja MyibCcaluii co | pe3ysbTar;
CBETUMOCTBIO Y HUX. aHAIIM3UPOBATh U

benble kapiuku, CUHTE3UPOBAThH

HEHUTPOHHBIE 3HAHUA,

3BE3/bl, YEPHBIC yCTaHaBJIUBATh

21 | ®eBpainb IbIpel. J[BOWHEIE, IIPUYUHHO- 824, 25

KpaTHBIE U
IIEpEMEHHBIE
3BE3/IBI.

CJIE/ICTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKYIO
LIENb PACCyKICHUN,
CTPYKTYpHUpOBAaTh
3HAHUS

JMYHOCTHBIE!
dbopmupoBaHue
YCTOMYMBOU
MOTHBAIINH K
pUOOPETEHUIO
HOBBIX 3HAHUU U
IIPAKTUYECKHUX
YMEHUU
IIPEIMETHBIE:
HAy4YUThCS
ONMCHIBATh CTPOCHHE
OEJIBIX KapJIUKOB,




HEUTPOHHBIX 3BE3,
IIyJIbCAPOB U YEPHBIX
JIBIP; YMETh
dbopmynnpoBath
omnpeneaeHne
MMOHATUH " IBOMHEIE
3BE3/1b1", "KpaTHbIE
3BE31b1", "'3aTMEHHO-
nepeMeHHbIE
3BE3LI",
"MyJIbCUPYIOIINE
nepeMeHHbIE 3BE3/1b1"

22

despaib

HoBrie n
CBEPXHOBBIE
3BE3IBI.

YPOK «OTKPBITHS»
HOBOT'O 3HAHUS

Ha0mronaemsie
MIPOSIBIICHUS B3PHIBOB
HOBBIX U CBEPXHOBBIX
3BE311. CBOMCTBA
OCTaTKOB B3PHIBOB
CBEPXHOBBIX 3BE3/.

MeTarpeIMeTHbIE:
OCO3HAHHO
IUTAHUPOBATh U
pEeryiIupoBarh CBOIO
JeSITeIbHOCTD,
BBISIBJISITH POOJIEMBI,
BJIaJIeTh YCTHOM U
MHUCbMEHHOW PEYbIO;
dbopmHupoBaTh
1eJIenoaraHue Kak
MIOCTaHOBKY y4eOHOH
3aJ]auy Ha OCHOBE
COOTHECEHMS TOTO,
YTO YK€ U3BECTHO U
YCBOEHO yYalllUMCH,
M TOT'O, 4TO €I
HEU3BECTHO;
CaMOCTOSITENILHO
BBIJIETIATH
MI03HABATEJIbHYIO
1€J1b, YCTAHABIINBATh
MPUYHUHHO-
CJIE/ICTBEHHBIE CBS3H,
OOBSACHATH
pa3INyHbIC SABJICHUS
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Ha OCHOBE
¢bu3nveckoil Teopuu
JUYHOCTHBIE:
¢dopmupoBanue
MOTHBAIINH B
U3yYEHUH HAyK O
pUpoJeE,
yOKIEHHOCTH B
BO3MOXKHOCTH
MO3HAHUS TPUPOIBI
MpeIMETHBIE:
HAYYHUTHCS
dbopMynupoBaTh
ornpezeneHue
MOHATUH "HOBast
3Be3na', ""cBepxHOBas
3Be3na"; yMETh
OOBSICHATH TIPUIHHBI
BCIIBIIIEK HOBBIX U
CBEPXHOBBIX 3BE3;
YMETh
¢dbopMyupoBaTh
pasnuuus
CBEPXHOBBIX TTIEPBOTO
U BTOPOT'O THIIA

23

deBpaib

DBOoTIONUS 3BE3 .

YPOK «OTKPBITHSA»
HOBOT'O 3HaHMS

Kuzsb 3BE37
pa3IMYHOMN Macchl U €€
OTpak€HUE HA
auarpamme "CreKkTp-
CBETUMOCTE".
I'paBuTaliMOHHBIN
KOJIJIATIC U B3PHIB
0eroro Kapiauka B
JIBOMHOM CHUCTEMe M3-3a
MepeTeKaHus Ha HETO
BEIIIECTBA 3BE3/IbI-
KOMITaHLOHa.
['paBUTaLIMOHHBIN

MeTarpeaMETHBIE:
BBISBJISITH MPOOIEMY,
C IOCTaTOYHOMU
MMOJIHOTOU U
TOYHOCTEIO
BBIPAXKATh CBOU
MBICJIM; BBIIENIATE U
0CO3HaBaTh TO, UYTO
YK€ YCBOCHO B Kypce
(bu3uKU 1 YTO emé
MO/JIC)KUT YCBOCHHUIO,
OLICHUBATh Ka4eCTBO
1 YPOBEHb YCBOCHUS

IIpoBepouna
g pabota Ne5
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KOJIJIAIIC A/1pa
MAaCCHUBHOM 3Be35I B
KOHIIE €€ KU3HHU.
Onenka Bo3pacrta

3BE3QHBIX CKOIUICHUH.

MaTepuana;
aHAITM3UPOBATH U
CUHTE3UPOBAThH
3HAHUA,
YCTaHABIIMBATh
MPUYUHHO-
CJIEJICTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKYIO
LIETb PacCyKICHUH,
CTPYKTYpHUPOBATH
3HAHUSA

JTUYHOCTHBIC:
dhopMHupoBaHHE
YMEHHS BECTH
JUAJIOT C YYUTENIEM U
OJIHOKJIACCHHKAMH Ha
OCHOBE
paBHOIIPABHBIX
OTHOIIEHUH U
B3aMIMHOTO
YBaXKCHHUS,
OCO3HAHHE IEHHOCTH
HAYYHBIX 3HAHUH JJs
O0OBSICHEHUS SIBICHUI
OKpPYXKAIoIIero Mupa
MPEIMETHBIC: YMETh
bopMyIMpoBaTh
omnpeneneHue
MOHSITUS
"mporo3Be3aa’;
HAYYUTHCS
OTMCHIBATH
ABOJTIOLUIO 3BE3;
3HATh, KaK
OTIPEICIISIOT BO3PACT
3BE3THOTO
CKOIUICHHUS
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Maprt

I'a3 v nbLIb B
I"anmaktuke.

YPOK «OTKPBITHS
HOBOT'O 3HaHUS

Hao0mronaemsie
XapaKTEePUCTUKHU
OTpa’KaTeIbHBIX U

TG dy3HBIX
TYMaHHOCTEH.
Pacnpenenenue ux
BOJIM3U IJIOCKOCTH
lanaktuku.
CnupanpHas CTpYKTypa
lanaktuku.

METaIpeIMETHBIE:
CJIyIIaTh, BCTYIATh B
JIMaJIor, y4acTBOBATh
B KOJUIEKTUBHOM
00CyX)IeHUN
po0IeMBbI;
dhopMupoOBaThH
1eJIenoaraHiue Kak
[IOCTaHOBKY y4eOHOMH
3aJ]auu Ha OCHOBE
COOTHECEHMsI TOTO,
4TO YK€ U3BECTHO U
YCBOEHO yyalumcs,
H TOT'O, 4TO €I
HEU3BECTHO;
CaMOCTOSITEITEHO
BBIJICNIATh
MI03HABATEIBHYIO
11eJIb, YCTAaHABJIMBATh
NPUYHHHO-
CJIEZICTBEHHBIE CBSI3U
JMYHOCTHBIE:
¢dbopmupoBaHue
YCTOMYHBOTO
MHTEpeca K
M3yYEHUIO HOBOTO
IpeIMETHBIE:
HAYYHUTHCS
OOBSICHATh IPUYHUHBI
CBEYCHUS

TG dy3HBIX
TYMAaHHOCTEMN; 3HATb,
Kak oOpasyrorcs
OTpakaTelIbHbIC
TYMaHHOCTH
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Mapr

Paccesaunnbie u
1apOBbIE 3BE3HBIC
CKOILJICHUS.

YPOK «OTKPBITHS»
HOBOT'O 3HaHUS

Hao0mronaemeie
CBOMCTBA CKOIUIEHUU U

METanpeaMETHBIE:
HUCIOJIL30BaTh
aJcKBaTHEIE
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UX pacnpezesieHue B
T"anmakTuke.

S3BIKOBBIE CPECTBA
JUTSL OTOOpaKEHUS
nHpopMmanuu B
dbopMe peueBbIX
BBICKA3bIBAaHUM C
LEJIBIO
IUTAHUPOBAHMS,
KOHTPOJIS U
CaMOOICHKU;
OCO3HABaTh CaMOT0
ce0st KaK ABMKYIIYIO
CHITY CBOETO
Hay4YeHUsl, CBOIO
CIOCOOHOCTH K
MIPEOOTICHHUIO
IIPENSATCTBUU U
CaMOKOPPEKIINH;
OOBSICHATH
MIPOLIECCHI, CBSI3U U
OTHONICHHSI,
BBHISIBIISIEMbIE B
MPOIIECCe U3yUCHUS
JaHHOM TEMBI
JTUYHOCTHBIC:
¢dbopmupoBaHue
MOTHBAIINH B
M3YYEHHUU HAYK O
IpHUpOJIE,
yOKIEHHOCTH B
BO3MOYKHOCTH
MTO3HAHUS TPUPOIBI
MPEeIMETHBIC: YMETh
OTHCHIBATh CTPOCHHE
pacCesTHHBIX
[IAPOBBIX 3BE3/THBIX
CKOIUICHUH
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Mapr

CBepxmMaccuBHas
uyépHas JbIpa B

YPOK «OTKpPBITHS»
HOBOTO 3HAHMS

Habnronenue 3a
JBIKCHHUEM 3BE3] B

MeTarpeIMETHbIE:
BBISIBJISITH MPOOJIEMY,
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neHTpe MiiedHoro
IyTH.

neHtpe 'anakTuku B
UH(paKpacHbIHA
Teneckon. OneHka
MaccChl U pa3MepoB
YEPHO ABIPHI IO
JIBIDKEHUIO OTJIEIbHBIX
3BE3I.

WHUIIUATUBHO
COTPYIHUYATH B
MIOUCKE U cOope
uHpopManuu ais eé
pas3pelieHus;
BBIJICTISTH U
OCO3HAaBaTh TO, YTO
YK€ YCBOCHO U 4TO
elIé NOIJIEKUT
YCBOEHHIO,
OILICHUBATh KaueCTBO
1 YPOBCHD YCBOCHHSI
MaTepuana;
aHATM3UPOBATH U
CHUHTE3UPOBAThH
3HAHUA,
YCTaHABIIMBATh
MPUYUHHO-
CJIE/ICTBEHHBIE CBS3H,
CTPOUTBH JIOTUYECKYIO
LEIb PACCYKICHUH,
BBIJIBUTATh U
000CHOBBIBATh
THITOTE3bI
JTUYHOCTHBIE:
¢dbopMupoBaHue
LIEJIOCTHOTO
MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKHU U
00111eCTBEHHOH
MIPAKTUKH
MpeIMeTHBIC: 3HATD,
Kak 0OHapy KN
CBEPXMACCUBHYIO




YEPHYIO JBIPY B
neHTpe ['anakTuku
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Mapt

Krnaccudukanus
raJIaKTHUK.

YPOK «OTKPBITHA»
HOBOTI'O 3HaHMS

Tunel rajlakTUK ¥ UX
cBoiicTBa. Kpacnoe
CMelIeHue U
omnpeneseHue
pacCcTOAHUM 10
rajakThK. 3aKOH
Xab6ma. Bpamenue
TaJIaKTUK U COZEpP>KaHUE
TEMHOW MaTepuu B HUX.

MeTanpeIMETHbIE:
UCIIOJIb30BATh
aJICKBaTHBIC
SI3BIKOBBIE CPECTBA
JUTS OTOOpasKeHHUSI
uHpopmaluu B
dhopme pedeBbIX
BBICKA3bIBaHUM C
LEJbI0
TUTAHUPOBAHWSI,
KOHTPOJIS U
CaMOOIICHKU;
OCO3HaBaTh CaMOT0
ce0s KaK JABUKYIILYIO
CHUIIy CBOETO
HAy4YEHUSsI, CBOIO
CIIOCOOHOCTH K
MIPEOOTICHHUIO
NPENATCTBUN U
CaMOKOPPEKITUH;
O0OBSCHATH
MIPOIIECCHI, CBSI3H U
OTHOIICHHSI,
BEISBIISIEMBIC B
MPOLIECCEe U3yUeHUs
JTAaHHOM TEMBbI
JTUYHOCTHBIE:
dbopMupoBanue
MOTHBAIINH B
W3YYCHHH HAYK O
IpUpOJIE,
yOSXKIEHHOCTH B
BO3MOXKHOCTH
MTO3HAHUS TIPUPOIBI
MpeIMETHBIE:
HAYYUTHCS
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OIIUCBIBATh
AJUTUIITUYECKUE,
CIUpPAJIbHBIC U
HENPaBUIbLHEIC
raJlakKTUKH; YMETh
¢dbopmynHnpoBath
3aKoH Xa00i1a; 3HaTh
CIIOCOOBI
OTpe/ICIICHUS MacChl
rajakTHK

28

Arnpens

AKTHUBHBIE
TAJIAKTUKA U
KBa3aphl.

YPOK «OTKPBITHSI»
HOBOT'O 3HaHUS

ITpupona akTUBHOCTH
rasiaktuk. [Ipupona
KBa3apoB.

MeTanpeMeTHbIE:
CJIyIIaTh, BCTYIIATh B
JTUAJIOT, y4acTBOBATh
B KOJUIEKTHBHOM
o0cyXIeHUN
pOOJIEMBI;
dhopMHUpOBaTH
1eJIenoaraHie Kak
MOCTaHOBKY Y4eOHOM
3aJ]a4u Ha OCHOBE
COOTHECEHHMsI TOTO,
9TO YK€ U3BECTHO U
YCBOEHO yyalumcs,
W TOTO, 4TO €I
HEH3BECTHO;
CaMOCTOSITENTEHO
BBIJICNIATh
M03HABATEIBHYIO
11eJIb, YCTaHABIMBATh
NPUYHHHO-
CJIEZICTBEHHBIE CBSI3U
JMYHOCTHBIE:
¢dbopmupoBaHue
CaMOCTOSITETEHOCTH
B IpHOOpETEHUH
HOBBIX 3HAHUU U
MPAKTUYECKUX
YMEHHUH;
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dbopmupoBaHue
HaBBIKOB 0000IIEHNS
U CHUCTEMAaTH3allu
TEOPETUYECKOTO
MaTepuaia
NPEIMETHBIC: YMETh
OOBSACHATH IPUPOTY
aKTUBHOCTH
rajlakTUK; HAyYUThCS
dbopmynupoBath
3HaYEHHUE MOHATHUS
"kBazap" U yMeTh
OTIHCHIBATH €T0
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Arnpenb

CKoruieHus
TAIAKTHUK.

busnueckyro
IIPUPOLY
YPOK «OTKPBITHS» IIpupona ckomneHui 1 | MeTalpeaMETHBIE:
HOBOT'O 3HaHUS posb TEMHON MaTepuu B | (OPMHUPOBATH
HUX. y4yeOHoe

MexramakTH4ecKuM ras
Y PEHTI€HOBCKOE
W3JIyYEHHE OT HETO.
Sgencras cTtpykrypa
pacrpeneneHust
raJlaKTHK W CKOTICHUH
BO BcenenHoii.

COTPYJIHUYECTBO C
YUUTENEM U
CBEPCTHHKAMH;
dhopmMupoBaThH
1esienojaraHiue Kak
MIOCTaHOBKY Y4eOHOM
3aJ]auu Ha OCHOBE
COOTHECEHHSI TOTO,
YTO YK€ U3BECTHO U
YCBOEHO yUarumcs,
U TOT0, YTO eIIe
HEM3BECTHO;
BBIJICTISTH U
dbopmyupoBaTh
MI03HABATENBHYIO
IeJTb, KCKATh U
BBIJICTISTH
HEO0OXONUMYIO
uHpOpMaLHIO,
CJIeJIOBATh

[IpoBepouna
s pabora Neb
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AITOPUTMY
JeSITeTbHOCTH
JIMYHOCTHBIE:
¢dopmupoBanue
LIEJIOCTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAYKH U
00111eCTBEHHONI
MPAKTUKH
IpeIMETHBIE: YMETh
OOBSACHATH IPUPOLY
CKOIUICHUH T'aJlaKTHK,
UX PEHTT€HOBCKOTO

U3Iy4YeHUs
YPOK «OTKPBITHSI» CBsi3b 3aKOHA MeTanpeIMETHbIE: C
HOBOTI'O 3HaHMS BCEMHMPHOIO TATOTEHUS | IOCTaTOYHOMN
C MPEACTABIECHUSIMHA O MOJTHOTOM U
KOHEYHOCTH U TOYHOCTBIO
OECKOHEYHOCTH BbIpaXKaTh CBOU
Bcenennoi. MBICJIU B
PoTOMETpUYECKUN COOTBETCTBUH C
napajoKc. 3aJja4aMHy U
Koneunocts u HeoOxonumocTh 00111e#l | yCIOBUSIMU
0ECKOHEUHOCTh TEOpUn KOMMYHHKAIWH,
30 | Anpens Bcenennoii. OTHOCHUTEIBHOCTH IS CIIyIIaTh U BCTYTATh 834, 35
Pacmmpsiromasics IIOCTPOEHHUS MOJIETN B JIAJIOT,
Bcenennas. Bcenennoi. y4acTBOBaTh B

KOJUJIEKTUBHOM
00CyX)IeHUN
pooIeMBbI;
BBITIOJTHSATE JICHCTBUS
o oo6pasiy,
OIICHHUBAThH U
KOPPEKTUPOBATH
JICCTBUS B




COOTBETCTBUHM C
ATAJIOHOM; CUCTEMHO
MBICIIUTh, CO3/1aBaTh,
NPUMEHSTH U
peoOpa3oBbIBAThH
3HAKU U CUMBOJIBI
JUIs pelIeHus
y4eOHBIX U
II03HABATENbHBIX
3a1a4

JIMYHOCTHBIE:
(dbopMupoBanue
L[EJIOCTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAYKH U
00111eCTBEHHOHI
NPAKTUKH;
¢dbopmupoBaHue
yOSXIEHHOCTH B
PUMEHUMOCTH
3aKOHOB (DPM3HKH K
peabHBIM SIBIICHUSM
npeIMETHBIE:
HAY4YHUTbCS
¢dbopMyIIHpoBaTh
3HA4YEeHUE MOHATHS
"(hoTomeTpHruecKHii
napajokc"; yMeTb
OOBSCHSITH CBS3h
3aKOHa BCEMUPHOTO
TATOTEHHS C
IPEJCTaBICHUIMH O
KOHEYHOCTH U
0ECKOHEYHOCTH
Bcenennoii; 3HaTh




HEOOXOINMOCTb
oOmieit Teopun
OTHOCHTEJIBHOCTH
JUTSI TIOCTPOCHHSI
monenu BeenenHon
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Arnpens

Mogens ropsuen
BCEJICHHOM U
pEIUKTOBOE
U3JIy4YEHHUE.

YPOK «OTKPBITHSI»
HOBOT'O 3HaHUS

CBs3b cpenHeit
MJIOTHOCTU MaTe€pUu C
3aKOHOM pacHIMpEHUs U
reomMeTpuen
Bcenennoii. Pagnyc n
BO3pacT BcenenHoil.

METaIpeIMETHBIC:
BBISBJISTH IPOOJIEMY,
WHUIIMATUBHO
COTPYAHHYATH B
MOWCKE 1 cOope
nHpopMmanuu yist eé
pa3perieHus;
BBIJICJISATh U
OCO3HABaTh TO, YTO
YK€ YCBOCHO U 4TO
€€ MOJICKUT
YCBOCHHUIO,
OIICHUBATh KA4eCTBO
Y YPOBEHb YCBOCHUS
MaTepuana,
aHAJTM3UPOBATh U
CUHTE3UPOBAThH
3HaHUS,
YCTaHABIINBATh
PUYHHHO-
CJICJICTBEHHBIC CBSI3H,
CTPOUTH JIOTUYECKYIO
LENb PaCCyKICHUH,
BBIJIBUTATH U
000CHOBBIBATH
THIOTE3bI
JTUYIHOCTHBIE:
dbopMupoBaHue
IIEJIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
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HayKd U
0OIIIECTBEHHOM
MPaKTUKHU
MPEIMETHBIC:
Hay4YHUTHCS
dbopMyIIMpoBaTh
3HAYCHHUE MMOHSATHMI
"ropsiuas
Bcenennas",
"MeTrarajiakTuka';
YMETh OIUCHIBATh
KOCMOJIOTHYECKHE
Mojeau Beenennoi
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Mapr

YckopeHHoe
pacimpeHue
Bcenennoii n
TEMHAasl DHEPIusl.

YPOK «OTKPBITHA»
HOBOTI'O 3HaHMS

Bxutan TémHOM MaTepuun
B Maccy BcenenHoil.
HaGmonenue
CBEPXHOBBIX 3BE3]1 B
JaJIEKUX rajakTHUKax U
OTKPBITHE YCKOPEHHOTO
pacIIMpeHust
Bcenennoi. IIpupona
CHJIbI BCEMHPHOTO
OTTaJKWUBaHUS.

METaIpeIMETHBIE:
BBISIBJIATH POOIIEMY,
WHUIIMATUBHO
COTpPYAHHMYATD B
MOWCKE 1 cOope
uHbopManuu ajs eé
pa3pelIeHus;
BBIJIEJIATH U
0CO3HaBaTh TO, YTO
y’K€ YCBOEHO B Kypce
(GU3KKY U YTO emé
MOJUIEXKHUT YCBOEHHIO,
OIICHUBATh KAaueCTBO
U YPOBEHb YCBOEHUS
MarepHana,
aHAJIN3UPOBATh U
CHUHTE3HPOBATh
3HaHUS,
yCTaHABJINBATh
NPUYHHHO-
CJICZICTBEHHBIC CBSI3H,
CTPOUTH JIOTUYECKYIO
LIEb PaCCyKICHUN,
BBIJIBUTATH U
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000CHOBBIBATh
TUIIOTE3bI
JUYHOCTHBIE!
¢dopmupoBanue
L[EJIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTUSA
HAyKH U
00111eCTBEHHONI
IIPAKTUKU
IIPEIMETHBIE:
HAy4YUThCS
OIMCHIBATh SIBJICHUE
YCKOPEHHOTO
pacIIupeHus
Bcenennoii; 3HaTh,
YTO YUEHBIE
MIOHUMAIOT I10]1
TEMHOU DHEPTUEH;
3HATh (PU3NUECKUI
CMBICTT

KOCMOJIOTUYECKON
IIOCTOSIHHOM B
ypaBHEHHUH
OHHIITEHHA
YPOK «OTKPBITHSD HeBunuMmele CIIyTHUKH | MeTamnpeMETHBIE:
HOBOT'O 3HaHMS y 3BE31. MeTobl BBISIBIISATH MPOOJIEMY,
oOHapy KeHUS WHUIIMATUBHO
HK30IIAHeT. COTpYAHMYATH B
Ob6napy>xeHue DK30IIaHEeThI C noucke u cobope
33 | Mapr IUTAHET y IPYruX YCIIOBUSIMH, uHpopManuu ajs eé 838

3BE3I.

OJaronpuUsTHBIMU IS
KHU3HH.

paspeLIeHus;
BBIJIETIATH U
0CO3HaBaTh TO, YTO
y’K€ YCBOECHO B Kypce
(bU3MKY U YTO emé




MOJUICKHUT YCBOCHHIO,
OIICHHBATh Ka4eCTBO
Y YPOBEHb YCBOCHUS
MaTepuana,
aHAJM3UPOBATh U
CHUHTE3UPOBATh
3HaHWUS,
YCTaHABIIMBATh
NPUYHHHO-
CJICJICTBEHHBIC CBSI3H,
CTPOHTBH JIOTUYECKYIO
LENb PaCCyKICHUH,
BBIJIBUTATH U
000CHOBBIBATH
THITOTE3bI
JTUYHOCTHBIC:
(dhopMHupoBaHHE
[[EJIOCTHOTO
MUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
00111eCTBEHHOM
MPAKTUKH
MPEIMETHBIC: YMETh
OTIHCHIBATH METOJIbI
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Mai

Ilouck xu3HU U
pazyma BO
Bcenennoi.

oOHapy KeHus
HK30IJIaHET
Ypok Pas3Butne MeTalpeIMETHBIE:
00IIEMETOA0IOIMYECKO | MPEJCTaBICHUHN O BBISIBIISATH MPOOIIEMY,
174 HaIpaBJICHHOCTH CymECCTBOBAHHUU KU3HU WHUIIUATHBHO

BO BcenenHoii.
®opwmyina [perika u
YHUCI0 IIMBUIN3ALINN B
I'anaktuke. Ilonck
CHTHAJIOB OT BHE3EMHBIX

COTpPYIHUYATH B
MOUCKE U cOope
uHpopManuu asis e
pa3pelIeHus;
BBIJICTISTH U
0CO3HaBaTh TO, UTO
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[UBUIM3AIUN U ITogada
CUT'HAJIOB UM.

YK€ YCBOCHO B Kypce
¢bu3uKy 1 yTO emé
MOJICXKHUT YCBOCHHIO,
OIICHUBATh Ka4eCTBO
Y YPOBEHb YCBOCHUS
Marepuaa,
aHAJM3UPOBATh U
CHUHTE3UPOBATh
3HaHWUS,
YCTaHABIIMBATh
NPUYHHHO-
CJICJICTBEHHBIC CBSI3H,
CTPOUTBH JIOTUYECKYIO
LENb PACCYKICHUH,
BBIJIBUTATh U
000CHOBBIBATH
THITOTE3bI
JTUYHOCTHBIC:
(dhopmMHupoBaHHE
[IEJIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
0011eCTBEHHOMI
NIPAKTUKH;
dbopmupoBaHue
HABBIKOB
camoaHalin3a u
CaMOKOHTPOJIS
MIPEeIMETHBIC:
HAYYUTHCS
bopmynupoBaTh
poOJIeMBI TOUCKA
BHE3EMHBIX
[MBUJIN3AIIUHI; YMETh




0OBICHATEH (OPMYITY
Hpeiika




Y4eOHO-MeTOoAM4YeCKOe U MATEPHAJIBbHO-TEXHUYECKOe obecneueHrne 00pa3oBaTeJibHOI0

npouecca

Y4eOHO-METOANYECKUN KOMIUIEKT, UCTIONB3YEMBIN MIPU peasin3aun padbodel mporpaMMbl:

1. Yapyrun B. M. Actponomus. 10—11 kmaccsl: yue6. s o0meo0pa3oBar. OpraHu3aliyii:
0a30BbIil ypoBeHb / B. M. Uapyrun.—M.: [Ipocsemenne, 2018.

2. Actporomusi. Metomnueckoe mocodue: 10—11 kiaccel. ba3oBriil ypoBeHb: yued. mocoone
Ul yuuTteneit oOmeoOpasoBaT. opranusanuii / mom pen. B. M. YUapyrmaa.—M.:
IIpocsemenue, 2017.

Jlureparypa:

1. Sxuo I'. C. Habntonenus u npakTuueckue padoThl MO0 aCTPOHOMHUU B CpEJIHEN IIKOJE. —
M.: ITpocsemienue, 1965.

2. Manaxosa I'. 1., Ctpayt E. K. Jlunaktudeckuit Mmatepuan no acrponomuu: [Tocobue nis
yuutena. — M.: [Ipocsemenue, 1984,

3. Jleuran E. I1. lunaktrka actponomuu. — M.: Dautopuan YPCC, 2004.

4. Kynuxosckuii I1. I'. CrnpaBounuk nrobutens actpoHomuu / noxn pea. B. I'. Cypauna. —
M.: Dnuropuan YPCC, 2002.

5. Ilepensman . U. 3anumarenbHas actpoHomusi. — M.: BAIL, 1994.

6. Kimmmvumma U. A. Dnementapuas actpoHomusi. — M.: Hayka. I'n. pen. ¢wuz.-mar. mut.,
1991.

/. BoponnoB-BenbsimunoB b. A. Ouepku o Bceenennoit. — M.: Hayka. I'n. pea. gus.-mar.

uT., 1969.

DneKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI:

1.
2.

http://www.astronet.ru — Poccuiickast ActpoHomuueckas CeThb
http://afportal.kulichki.net/ — caiiT yuuresnss GuU3uKH U aCTPOHOMHHM BBICIICH KaTEropuu
['pabuesuya B. U.

http://myastronomy.ru/ — caiiT mpemnogaBareis aCTPOHOMHHM, KaHAUaTa IeIaroru4ecKux
Hayk [ITatosckon H. E.

http://www.gomulina.orc.ru/ — cait yuutens ¢pusuku u actponomun ['omynunoi H. H.
http://college.ru/astronomy/course/content/content.html — Otkpertast ActpoHomus 2.6
https://Www.roscosmos.ru/ — calT TOCYZapCTBEHHOH KOpHOpalHMyd IO KOCMHUYECKON
nesaTeabHoCTH PockocMoc

. http://www.planetarium-moscow.ru/ — caiT MOCKOBCKOTO TUTaHETAPHSL.
. http://www.galactic.name/ — actporomuueckuii moprain "Ums FaJ'IaKTI/IKI/I"

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

10 https://www.uahirise.org/ru/ — pycckosi3pianas Bepcus npoekra "Mapc 6e3 rpaHui”
11.http://stars.chromeexperiments.com/ — BupTyanbHasi 3KCKypcus 1o Beenennoit
12.https://www.nasa.gov/ — odunmaneHeli caidTt HammoHaNBHOTO —yHpaBiIeHUS IO

AOPOHABTHUKC U UCCICAOBAHHNIO KOCMHUYCCKOI'O IIPOCTPAaHCTBA

13.bubnnoreka dIIEKTPOHHBIX HATTAAHBIX mocoouii "Actponomusd 9-10", OO0 "dusukoH"
P p ) )

2003

14.Stellarium 0.17.0 — snextponnsiii anerapuii (http://stellarium.org/ru/)

TexHuueckue cpeacTBa 00yyeHus1, HarJsAHbIE TOCOOUS:

1.
2.
3.
4,

TCO (IIK, MyapTUMEIUNHBIN POEKTOP, IKPaH)
Mopenb HeGecHO cdepbl.

KommiekT noaBmKHBIX KapT 3BE3AHOTO Heba.
I'moGyc 3emuu.
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