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Ilnanupyemblie pe3yIbTAaThl 0CBOCHHS Kypca

Jluunocmuvimu pes3yromamamit OC60EHUA ACMPOHOMUU ABTAIOMCA.

1.

yMEHHE YIPaBIATh CBOEH MO3HABATEIHLHOM €S TEIbHOCTHIO;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TIPOTS-
KEHUM BCEU >KU3HU; CO3HATEIbHOE OTHOIICHUE K HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHIO YCIICTITHOM TPO()ECCHOHATBLHON 1 00IIIECTBEHHOM JIEATEILHOCTH;

YMEHHE COTPYAHUYATh C B3POCJIBIMU, CBEPCTHUKAMHU, IETbMU MIIQJIIIETO BO3pacTa B 00-
pa3oBaTENbHOM, yU4eOHO-UCCIIEN0BATENbCKOM, TPOSKTHOW U JAPYTUX BHUAAX JEATEIHHO-
CTH;

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHUS HAayKH; OCO3HAHWE 3HAYMMOCTHU HAyKH, BIIQJIEHUS JOCTOBEPHON MH(pOpMaluen o
MEePEIOBbIX JOCTHKEHUIX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOUM HAYKH; 3aUHTEPECO-
BAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-
TEXHUYECKOMY TBOPUYECTBY;

YYBCTBO TOPJIOCTH 32 OT€UECTBEHHYI0O KOCMOHABTUKY, TYMaHU3M;

MOJIOKUTEIIbHOE OTHOIIEHUE K TPYAY, UEICyCTPEMIEHHOCTB;

AKOJIOTHYECKas KyJIbTypa, OEpekHOE OTHOIIECHHE K POJHOM 3emiie, MPUPOHBIM OOrat-
ctBam Poccum, Mupa U KOocMoca, TOHUMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE MPHUPO/I-
HBIX PECYPCOB U pa3yMHOE MPUPOJONOIb30BaHHUE.

IHaTpuoTnyeckoe BOCIIUTAHUE!

—IIPOSIBJIEHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON aCTPOHOMUYE-
CKOU HayKH;
—IIEHHOCTHOE OTHOLLICHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-ACTPOHOMOB.

2.

I'pa:xknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

—TOTOBHOCTb K AKTUBHOMY YYaCTHIO B OOCYKICHUH OOILIECTBEHHO-3HAUMMBIX U 3THYECKUX
npo0JieM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHXKEHUN aCTPOHOMUHU
—OCO3HAaHKME BaXXHOCTU MOPAIbHO-ITUYECKUX MPUHLHUIIOB B JEATEILHOCTH YYEHOTO.

--- OCO3HAHME COLMAIbHBIX HOPM U MPaBUJI MEXIMYHOCTHBIX OTHOIICHHUI B KOJJIEKTHUBE, I'O-
TOBHOCTh K pa3HO0Opa3HON COBMECTHOM E€ATEIbHOCTHU IPH BBIIIOJIHEHUH YUEOHBIX, I03HABA-
TEJbHBIX 33/1a4, BBIMOJIHEHUN SKCIIEPUMEHTOB, CO3IaHUH YUEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOMNIOHUMAHUIO U B3aMMOIIOMOIIH B MPOLECCE ITON yueOHOM eI TeIbHOCTH
---TOTOBHOCTbH OLICHMBATh CBOE MOBEICHNUE U MOCTYNKU TOBAPHUILEH C TTO3UIIUU HPABCTBEHHBIX
Y IPABOBBIX HOPM C YYETOM OCBOEHMS MOCIEACTBUM MTOCTYIIKOB.

3.

IcTeTHYECKOE BOCIIUTAHUE:

—BOCHPUATHE ICTETUUYECKUX KaYE€CTB aCTPOHOMUYECKON HAyKHU: €€ TapMOHUYHOTO MOCTPOE-
HUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.

4. IleHHOCTH HAYYHOI'0 NMO3HAHMS:
—OCO3HAHUE [IEHHOCTU aCTPOHOMHMYECKOW HAYKH KaK MOIIIHOTO MHCTPYMEHTA Mo3HaHus Bee-
JICHHOH,
—pa3BUTHE HAYYHOM JIFOOO3HATEILHOCTH, HHTEpPECa K UCCIEA0BATEILCKOM eI TEILHOCTH.
5. ®opMupoBaHHe KYJbTYPHbI 310POBbsl U (PU3NUECKOTO BOCTIUTAHMS:
—O0CO3HaHUE IICHHOCTH 0€30MacCHOr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE,
BKHOCTHU MpaBujl 0€30MaCHOTO MOBEICHHS Ha TPAHCIIOPTE, HAa IOPOTax, C AIEKTPUUECKUM U
TETUIOBBIM 00OPYI0BAHUEM B JJOMAITHUX YCIOBUSIX;



—CchOpMHUPOBAHHOCTH HaBbIKa peIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OMMOKY M TAKOTO ke
npaBa y Ipyroro 4eiaoBeKa.
6 TpyaoBoe BociuTaHUE:

—aKTHUBHOE yJacTHE B PEIICHUH MPAKTHYECKHX 3a7a4 (B paMKaX CEMbH, IIIKOJIBI, TOPOJIa,
Kpasi) aCTPOHOMHYECKOH HApaBIECHHOCTH, TPEOYIONTNX aCTPOHOMHYECKHUX 3HAHUMH;
—HWHTEPEC K MPAKTUISCKOMY U3YUICHHIO MPOdeccHii, CBA3aHHBIX C aCTPOHOMHUEH.

7 JKoJIoTHYECKOE BOCIIUTAHME:

—OpHEHTAIMs Ha IPUMEHEHNE aCTPOHOMUYECKUX 3HAHWUMN JJIs PEIICHHUs 3a7a9 B 00JIacTH
OKpY>KaroIIel Cpe/ibl, TUTAHUPOBAHMUS MIOCTYITKOB U OIICHKH WX BO3MOKHBIX TIOCTIEACTBUNA JIS
OKpYXarouen Cpebl;
—OCO3HaHHE II100AILHOTO XapaKkTepa HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS.

Memanpeomemuvimu pe3yromamamu 0C80€HUsL ACMPOHOMUU ABTAIOMCAL:
1. OCBOCHHE pe2)isimuHbIX YHUBEPCATbHBIX YU€OHBIX JIEHCTBUIA:
® CaMOCTOSITEILHO OMPEACIISTh 1IN, CTaBUTh U (DOPMYIHPOBaThH COOCTBEHHBIC 3a7a4M B
00pa3oBaTeNbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;
® OIICHUBATH PECYPCHI, B TOM UHUCIIE BPEMS U JIpyrue HeMaTepHallbHbIE PeCcypchl, HEOOXO0-
JIMBIE TSI JOCTUKEHHUS ITIOCTABJICHHOW paHee Lelu;
® COIOCTaBJISITh UMEIOIIUECS BO3MOXHOCTH M HEOOXOJUMBIC JJISl JOCTHUKEHUS IIEJHU pe-
CypCHI;
® ONpPeAesATh HECKOJIBKO IMTyTeW TOCTUKEHUS TTOCTABICHHOM LIEIIH;
® 33/1aBaTh NIapaMETPbl U KPUTEPUH, [0 KOTOPBIM MOKHO OIIPEAEIUTD, UTO LIEIb JOCTUTHY-
Ta;
® COIOCTABJISITh NOJYYEHHBIN PE3YIIBTAT AEATEIBHOCTH C IOCTABICHHOM 3apaHee LEIbIO;
® 0CO3HaBaTh MOCJIECJCTBUS JOCTUXKEHUS MOCTaBJICHHOMN 1I€JIU B ACSATEIbHOCTH, COOCTBEH-
HOM KA3HHU U )KU3HU OKPYKAOIIUX JIOJIEH;
2. OCBOCHHE NO3HABAMENbHbIX YHUBEPCATBHBIX YU€OHBIX JCHCTBUM:
® KPUTHUYECKH OIEHUBATHh U UHTEPIPETHUPOBATH MH(POPMAITHIO C Pa3HBIX MMO3UIIHIA;
® pacrno3HaBaTh U GUKCUPOBATH MPOTUBOPEUHS B MHPOPMAITMOHHBIX UICTOUYHUKAX;
® JCIIOJB30BATh PA3JIMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CPEACTBA ISl TIPE/ICTABICHUS BbI-
SIBJICHHBIX B MH()OPMALIMOHHBIX UCTOYHUKAX MPOTUBOPEUUIA;
® OCYIIECTBISATH Pa3BEPHYTHIA MHGOPMAITMOHHBIA TTOUCK W CTABUTh HA €r0 OCHOBE HOBBIC
(yueOHBIC ¥ TTO3HABATENBHBIC) 33/1a4H;
® HCKaTh M HAXOJIUTh 0000IIEHHBIC CIIOCOOBI pEIISHUS 3a/1a4;
® [PUBOJUTH KPUTUUYECKHE apTyMEHTHI KaK B OTHOIICHUU COOCTBEHHOTO CYXKJICHUS, TaK U
B OTHOUICHUU JIEMCTBUU U CYXKIECHUW APYTrOro 4eJIOBEKa,
® AHAJTM3HUPOBATH U IPEOOPA3OBHIBATH TPOOIEMHO-TIPOTUBOPEUNBLIC CUTYAIIUN;
® BBIXOJIUTH 32 PAMKH y4e€OHOTO MpEeAMETa M OCYIICCTBIISIThH IEICHANPABICHHBIN MOWCK
BO3MOXHOCTH IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JAEHCTBUS;
® BBICTpaWBaTh WHIWBHUAYAJbHYIO 00pa30BaTENbHYI0 TPACKTOPUIO, YUUTHIBAS OTpaHUYC-
HUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,
® 3aHHUMaTh pa3HbIC MO3UIIMU B MO3HABATEIHLHOW JNEATEIbHOCTH (OBITh YACHUKOM U YUUTE-
neM; GopMyIUPOBaTh 00Pa30BATEIBHBIN 3aMIPOC U BBITIOIHATH KOHCYJIBTAaTUBHBIC (DYHK-
MM CaMOCTOSTENLHO; CTaBUTh MpoOJeMy W paboTaTh Hal €€ pelieHHuEeM; YMpaBIsiTh
COBMECTHOM MO3HABATEIbHOU €SI TENHLHOCTBIO U MIOTUUHATHCS );
3. OCBOEHUE KOMMYHUKAMUBHLIX YHUBEPCAIbHBIX yU€OHBIX IEHCTBUM:
® OCYIIECTBISATH JEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U C B3POCIBIMU (KaK
BHYTpU 00pa30BaTEIbHON OpraHU3alllK, TaK U 3a €€ Mpeenamm);



MIPU OCYIIECTBICHUH TPYNTOBON PabOThI OBITh KaK PYKOBOAUTENIEM, TaK M WICHOM MPO-
€KTHOM KOMaH/bl B Pa3HBIX POJIAX (F€HEPATOPOM UJEH, KPUTUKOM, UCIIOJIHUTETIEM, TMpe-
3EHTYIOIIUM U T. 11.);

Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCIIOIb30BAHUEM aJEK-
BAaTHBIX (YCTHBIX U MHUCHhbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(GJIMKTOTCHHBIC CUTYaIlMd W TPEA0TBpaIiaTh KOHMIUKTHI IO HX aK-
TUBHOU (a3bl,

COIJIaCOBBIBaTh MO3UIMU YJIEHOB KOMaHbI B Ipoliecce padOThl Hal OOIIMM MPOJTYKTOM
(peuieHureMm);

MPEICTaBIATh MyOJUYHO PE3yJbTaThl UHIMBUIYAIbHOU U TPYIIIOBOM NEATETbHOCTH KaK
repes 3HaKOMOU, TAaK U Mepe]] HE3HAKOMOM ayAUTOPHUEH;

noaOUpaTh MapTHEPOB NSl J€I0BOM KOMMYHHKAIIMU, UCXOJ U3 COOOpaXEHUI pe3yib-
TaTUBHOCTHU B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATHUH;

BOCIIPUHUMATh KPUTHYECKUE 3aMEUaHUs KaK Pecypc COOCTBEHHOT'O Pa3BUTHS;

TOYHO U EMKO (QOPMYJIHPOBATh KaK KPUTHUYECKUE, TaK U OJOOpUTEIHHBIC 3aMEUaHus B
azpec IpYyrux J0JeH B pamMKax JEJIOBOM M 00pa30BaTeIbHOM KOMMYHMKAIIMM, U30eras
IIPU ATOM JIMYHOCTHBIX OILICHOYHBIX CYXKJICHUM.

Hpe()Mememu pesyaomamamil OC60EHUA ACMPOHROMUU HA bazoeom YPOBHE ABIAIOMCA.

c(hOpMUPOBAHHOCTH MIPEACTaBICHUM 0 cTpoeHUU COJIHEUHOU CUCTEMBI, SBOJIIOIINU 3BE3]
u BcenenHoil, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiiTabax BceneHHoi;

MOHUMAaHUE CYITHOCTH HabJt01aeMbIX Bo BeelleHHOM sIBIIEHNUI;

BJIQJICHUE OCHOBOIIOJIATAIOMIUMHU aCTPOHOMHYECKUMH TOHATUAMH, TEOPUSIMU, 3aKOHAMHU
U 3aKOHOMEPHOCTSMH, YBEPEHHOE TMOJIb30BAHUE ACTPOHOMHUYECKON TEPMHUHOJIOTUEU H
CHUMBOJIUKOM;

c(hOpMHUPOBAHHOCTH MPEJCTABICHUIN O 3HAYEHUU ACTPOHOMHH B MPAKTUYECKON JICSATENb-
HOCTH U JaJIbHEHIIEM HayYHO-TEXHUYECKOM Pa3BUTHUU;

OCO3HAHUE POJIM OTEUYECTBEHHOM HAyKU B OCBOCHHUM M HCIOJIb30BAHUM KOCMHUYECKOTO
IPOCTPAHCTBA U PAa3BUTHS MEKIYHAPOIHOTO COTPYIHUYECTBA B ATOU 00JIACTH.

Conep:xanue Kypca

Brenenue B actponomuto (1 1)

Crpoenne u macmtabbl Becenennoit. Kakue tena 3anmonusitor Beenennyro. KakoBel nx xa-
paKTEpHBIC pa3Mepbl U pacCcTOAHUS Mexay HUMU. Kakue usnueckue ycnoBUsi BCTPEUArOTCS B
Hux. Beenennas pacmupsiercs. CoBpeMeHHbIE METO bl HabmoaeHui. ' e u kak padoTaroT ca-
MbIE€ KPYIIHBIE ONTUYECKUE TEJIECKOIbl. Kak acTpOHOMBI MCCIEAYIOT ramma-usiiydyenue Bce-
JIEHHOU. UTO yBHUIEIH TPABUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpomerpus (5 4)

3Bé3nHoe HeOo. Co3Be3musi ceBepHOro moiymapus. HaBuramwonnbele 3BE3NBI. J[BrkeHuUe
Connua no sknunrtuke. [letneobpaznoe nerxenue miaaHetr. HebecHblil skBaTop M HEOECHBIH
MepuarMaH. DKBaTOpUalbHAas U TOPU3OHTANIbHAs CHCTeMa HeOeCHbIX KoopauHaT. Bumnmoe
IBUKeHHE HeOecHbIX cBeTuil. IleTneoOpa3Hoe NBMKEHHE TUIAHET, MOMSATHOE U MPSMOE JBUXKE-



HUE IUIaHeT. DKIUIITHKA, 30HaKalbHble co3Be3aus. HepaBHomepHoe nBmxkeHue CoJiHLA IO
sxymnTuke. JBrmxenue Jlynbpl. @a3wl JIyHBl U CMHOAMYECKUH MECHL, YCIOBHs HACTYIUIEHUS
COJIHEYHOI'O M JYHHOIrO 3aTMeHui. [IpM4uHBI HACTYIUIEHUS CONHEYHBIX 3aTMeHHU. Capoc u
npecKa3aHus 3aTMEeHUN. Bpemst u kanengapb. 3BE30HOE U COJTHEYHOE BpeMsl, 3BE3IHBIN U TPO-
OUYECKUM roJl. YCTpOUCTBO JIYHHOTO U COJHEYHOI'O KajeHnaps, Mpo0ieMbl UX COIIacOBaHUS.
HOnmaHCKui U TPUTOPUAHCKUN KaJICHIAPH.

Hebecnas mexanuka (3 9)

IIpencraBnenus o ctpoeHnH COJIHEYHON CHUCTEMBI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enmonieHTpUYECcKas cCUCTEMA MHUPA, JOKA3aTeIbCTBO BpalleHus 3emiau Bokpyr Comnnua. Ila-
pajuiakc 3BE37 M OINpPEIEIICHUE pacCTOSHUSA 10 HUX, napcek. OTkpeitue M.Kemnepom 3akoHOB
IBYKEHUs TiaHeT. OTKPbITHE 3aKOHA BCEMUPHOIO TATOTEHUS M 0000IEHHBIE 3aKoHbI Kere-
pa. Onpenenenue macc HebecHbIx Tesl. KocMmuueckue ckopocTu. Pacdy€rsl mepBoil U BTOpOI
KOCMHUYECKOW cKOpocTu M ux puinueckuii cmbica. [lonér FO.A. 'arapuna Bokpyr 3emiid 1o
KpyroBoi opourte. MexminaneTHble nepenéTol. [IoHsATHE ONTUMAIBHON TpPaeKTOpHH MOJETA K
maHere. Bpems nonéra x mianere u aaTtel craptoB. JIlyHa n €€ BnusHue Ha 3emunto. JIyHHBIH
pensed u ero npupoxa. [IpunuHoe B3auMoericTBrue Mexay JIlynou u 3emnéit. Y nanenue Jly-
HbI OT 3€MJIM M 3aMeJIeHne BpameHnsa 3emuin. [Ipeneccus 3eMHOM OCH U NIPEABAPEHUE PaBHO-
JEHCTBUM.

Crtpoenue coaHeuHOU cucteMsl (7 9)

Cospemennsble npencrasiieHus o0 ConHeunoit cucteme. CocraB ConHeuHol cucteMsl. 1naneTsl
3€MHOM I'pyNIbl U IJIAaHEThI-TUTaHThl, UX IPUHLIUIUANbHbBIE pa3znuuus. O6nako komer Oopra u
[Tosic Koitnepa. Pa3zmepsl Ten conneunou cucremsl. [lnanera 3emis. @opma U pa3Mepsl 3eMIIH.
Buytpennee crpoenue 3emun. Ponbs mapaukoBoro a¢dexra B opMUpoBaHUU KIUMaTa 3eMJIH.
Nccnenoanus Mepkypust, Benepsl 1 Mapca, ux cxoxects ¢ 3eMi€éid. Bausiaue mapHUKOBOTO
s dexra Ha kmuMat 3emun ¥ Benepsl. EcTp 1 sxu3Hb Ha Mapce. DBontonust OpOUT CITyTHUKOB
Mapca ®oboca u [eiimoca. [lnanetsi-rurantel. @usnyeckue cpoiictBa lOnurepa, CatypHa,
VYpana u Hentyna. Bynkanuueckas aesarenbHOCTh Ha cnyTHUke FOmurepa Ho. [Ipupona kosen
BOKDYT IUIaHET-TUTaHTOB. [InaHeTpI-kapauku U ux cBoicTea. Mansie Tena COJIHEYHOW CHCTe-
Mel. [Ipupoaa u nmxenue acrepousos. Crnennduka IBUKEHUS rpynn actepouioB TpostHIIEB U
I'pexos. Ilpupona u nemwxenue komet. [losic Koitnepa u O6nako komer Oopta. MeTeops! u mMe-
Teoputhl. [Ipupona nagaronmx 3BE3/, METEOPHBIE TOTOKU M UX paguaHThl. CBA3b MEXIy Me-
TEOPHBIMH NOTOKaMu M KomeTamu. [Ipuposa KaMEeHHBIX M Kele3HbIX MeTeopuToB. IIpupona
METEOPHUTHBIX KPaTepOB.

Actpodusuka u 38€3aHas acTpoHomust (7 9)
Meroabl acTpopU3UYECKUX HCCICAOBAHUN. YCTPOWCTBO M XAPAKTEPUCTUKH TEJIECKONOB pe-
(dhpakTopoB U pedIECKTOPOB. Y CTPOMCTBO pauOTEIECKOINOB, paguonHTepdepomeTprl. CoJHIIE.
OcHoBHble xapaktepucTuku CosHIa. OnpeneneHne Macchl, TEMIIEPATypbl 1 XUMUYECKOTO CO-
crtaBa CousHia. Ctpoenue cojiHeuHol atmocdepnl. ConHeyHasi akTUBHOCTh M €€ BJIMSIHUE Ha
3emmto u 6uochepy. Buyrpennee crtpoenue CosHia. Teopetnueckuid pacuér TemMmnepaTyphl B
uentpe ConHia. SaepHblii HCTOYHUK SHEPTUH U TEPMOSIEPHbIE PEAKIIMK CUHTE3a IeIus U3 BO-
0poJa, NepeHoc »Heprun u3 neHTpa CoyHIa HapyKy, KOHBEKTHBHAsA 30HA. HelTpuHHBIN Te-
Jeckon ¥ HabmoaeHus moToka HeUTpuHo ot ConHna. OnpenenaeHrne OCHOBHBIX XapaKTEPUCTUK
3BE3/: MacChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUECKOro cocraBa. CriekTpanbHas Kiaccudu-
Kauus 3BE311 U €€ pu3ndyeckue OCHOBBI. JlnarpaMmma ''crieKTpaibHBIM KIacc-CBETUMOCTD'' 3BE3],
CBSA3b MEXJy MAacCOl M CBETUMOCTBIO 3BE3/1. BHyTpeHHee cTpoeHue 3BE€31. CTpoeHHe 3BE3/bl
IJIaBHOW mocienoBareabHOCTH. CTpoeHHe 3BE3/1 KPacHBIX TMIAHTOB M cBepXrurantoB. Ctpoe-



HUe 3BE37 OenbIX KapJIMKOB M TMpefes Ha ux maccy — mpenen Yanapacekapa. Ilynbcapsl u
HEUTPOHHBIE 3BE3/bl. [Ipupoaa 4€pHbIX ApIp U UX napameTpsl. J{BOMHBIE, KPAaTHBIE U ITIEPEMEH-
HbIe 3BE3/16I. HaOmoieHns: TBOMHBIX M KPATHBIX 3BE3]. 3aTMEHHO-TIEpeMeHHbIe 3BE3bI. Onpe-
NEJIEHUE Macc IBOMHBIX 3BE3M. [lynmbcupyromne nepeMeHHbIE 3BE3/bI, KPUBBIE W3MEHEHUS
onecka nedensr. 3aBUCUMOCTb MEX]Ty CBETUMOCTBIO U MEpUoAoM Myibcauuid y uedeun. Lede-
Wbl — Masiku BO BceneHHOM, 0 KOTOPBIM ONPENEISAIOT pacCTOAHUA A0 JANEKUX CKOIUICHUN U
ranakTuk. HoBble U CBEpXHOBBIE 3BE3/bI. XAPAKTEPUCTUKHU BCIIBIIIEK HOBBIX 3BE3M. CBSA3b HO-
BBIX 3BE3]l C TECHBIMH JIBOMHBIMU CHUCTEMaMHU, COJIEp KalllUMU 3Be31y Oenblil kapiuk. [lepere-
KaHME BEUIECTBA U SIICPHBIN B3PbIB HA MOBEPXHOCTHU Oenoro kapiuka. Kak B3pbIBalOTCs CBEpPX-
HOBBIE 3BE3/1bl. XapaKTEPUCTUKH BCIBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAlMOHHBINA KOJUIarc Oe-
JIOTO Kapiuka ¢ macco YaHpacekapa B COCTaBe TECHOM ABOMHOW 3BE€3/Ibl — BCIIBIIIIKA CBEPX-
HOBOI1 | THma. B3phIB MacCHBHOM 3BE€3/1bl B KOHIIE CBOEH 3BOJIIOLIMM — B3pbIB CBEpXHOBOM || TH-
na. HabnrogeHne octaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I. DBOJIOLMS 3BE3/: POKIACHUE, )KU3Hb U
CMEpTh 3BE31. Pacuér mpoIomKUTENBHOCTH JKU3HU 3BE3]T pA3HOM MACChl Ha IJIaBHOU IOCIENO-
BAaTEJNBHOCTH. llepexon B KpacHbIE TMIAaHTBI M CBEPXTMI'aHTBI IOCJIE MCYEPHAHUSA BOAOPOAA.
CriokoifHast HBOJIIOLIMS MAJIOMacCUBHBIX 3BE3]] U IPaBUTALMOHHBIN KOJUIAIIC U B3pBIB C 00pa3o-
BAaHMEM HEWTPOHHOM 3BE3/bl WIM YEPHOM JBIPbI MAaCCUBHOM 3Be3lbl. OlpenerneHue Bo3pacra
3BE3/IHBIX CKOIUIEHUM U OTIEIBHBIX 3BE3/, IIPOBEPKA TEOPUU IBOJIOLIUU 3BE3N.

Mneunsiit [1yTs (3 4)

['a3 u mbuth B [Namaktuke. OOpa3zoBaHuE OTpakaTelIbHBIX TyMaHHOCTeH. [IpuunHBI cBeueHUs
mubdy3HbIx TymMaHnHocTed. KoHIleHTpalusi ra30BbIX M MBUIEBBIX TyMaHHOCTEW B [ amakTuke.
PaccesinHble U 11apoBble 3BE3NIHBIC CKOIUIeHMs. HaOnromaeMble CBOMCTBA pacCEesTHHBIX 3BE3-
HbIX ckoruieHui. HabmrogaeMbie CBOMCTBA MIApPOBBIX 3BE3AHBIX CKOIUICHUH. Pacnpenenenue u
XapakTep JBWKEHHS CKorieHul B ['anmaktuke. Pacnipenenenue 3BE31, CKOIJIEHUM, ra3a U MbUIA
B ['anaktuke. CBepxmaccuBHas 4€pHas AbIpa B HEHTPE | alaKTUKK U KOCMHYECKue nydn. MH-
(bpakpacHble HaOJIIOICHUS ABM>KEHUS 3BE3] B LIeHTpe ["anakTtuku u oOHapyxeHue B ueHrpe [ 'a-
JAKTUKHA CBEPXMACCHUBHOM YE€pPHOM AbIpbl. Pacy€T mapaMeTpoB CBEPXMACCUBHON YEPHOU ABIPHI.
HabnrogeHuss KOCMUYECKHX JTy4Yeil M UX CBSI3b C B3pPbIBAMU CBEPXHOBBIX 3BE3/.

[NanakTuky (3 4)

Knaccudukanus ramaktuk mno ¢opMe M KaMmepTOHHas auarpamma XaO6ma. CBoiicTBa cru-
PaJIbHBIX, BJUIMIITUYECKUX U HEMPABWIbHBIX TAUIAKTHK. KpacHOe cMeleHrne B ClieKTpax rajak-
THK U OTIPEJICIICHUE PACCTOSIHUS 10 HUX. 3aKoH Xa00ua. Bparienue rajaktuk U TEMHasi MaTe-
pus B HUX. AKTUBHBIE TAJIaKTUKU U KBa3aphl. [Ipupoa akTHUBHOCTHY rajlakTHK, paAuoraJaKTUKH
¥ B3aUMOJICHCTBYIOIUE TajakTUKU. HeoObIdYHbIe CBOMCTBA KBa3apoB, MX CBS3b C sSAPAMU Ta-
JAKTUK W aKTUBHOCTHIO YEPHBIX NbIp B HUX. HalOirogaeMbie CBOMCTBA CKOIUJICHUM TaJlaKTHK,
PEHTIEHOBCKOE M3JIyYeHHE, TEMIIepaTypa U Macca MEXTraJaKTUUeCKOro raza, HeoOXOIUMOCTh
CyIIECTBOBAHMUSI TEMHOM MAaTE€PUU B CKOIUICHUSX TIaKTUK. OleHKa MacChl TEMHOM MaTE€pUH B
CKOIUICHUAX. SlUencTras CTpyKTypa pacipeIesICHUs TaAIAKTUKU CKOTIJICHUM TaJIAKTUK.

Crtpoenue u sBosorust Beenennoit (2 )
Koneunocts u 6eckOHEUHOCTh BcelleHHON — MmapaioKChl KJIACCHYECKOM KOCMOJIOTHUU. 3aKOH
BCEMUPHOTO TSATOTEHUS U MPEACTABJICHHSI O KOHEUHOCTH U OeckoHeuHocTu Beenennoit. ®oto-
METPUYECKUH MAPAAOKC U MPOTUBOPEUHS MEXKAY KIIACCUYECKUMHU IPEICTABICHUSIMHA O CTPOE-
Hun Bcenennoit u nHabmoaenusiMu. HeoOXoauMoCTh MPUBICYCHUS OOIIEH TEOPHUH OTHOCH-
TEJLHOCTU JJIsl TOCTpoeHust Mojieniu Beenennoil. CBsi3b MEXIy r€OMETPUUECKUX CBOMCTB MPO-
cTpaHCcTBa BceneHHOW ¢ pacnpeleneHHEM M JIBUKCHUEM Marepuu B Hel. Pacummpsiromasics
Bcenennas. CBsi3b cpeliHEN IOTHOCTU MAaTEPUU C 3aKOHOM PACIIMPEHUSI U T€OMETPUUECKUMHU



cBorictBaMu Bcenennoii. EBkiuaoBa u HeeBKnaoBa reomeTpusi Beenennoit. Onpenenenue pa-
auyca u Bo3pacta Beenennoit. Mogens "ropsiueit Beenennoit” u penukroBoe uznyuenue. O6-
pa3oBaHUE XMMHUYECKHX dJeMeHTOB Bo Bcenennoit. O6wmnme renus Bo Bceenennodt u He-
00X0IMMOCTh 00pa30BaHuUs €r0 Ha paHHMX 3Tamnax 3Boitonuu Beenennoi. Heo6xoaumocTs He
TOJBKO BBICOKOW IIJIOTHOCTH BELIECTBA, HO M €T0 BBICOKOM TEMIIEpATyphbl Ha PAaHHUX 3Tamnax
sBOJIOLIMM BeenenHoil. PennkToBoe n3inydeHne — U3ay4eHHne, KOTOpOe OCTalnoch BO BeeeHHoi
OT TOPSYET0 U CBEPXIUIOTHOTO COCTOSHHMS MAaTEPUM HA PAHHMX JTalax >KU3HU BceleHHOM.
Hab6nronaembie cBOMCTBA peauKTOBOTO M3nydeHus. [louemy HeoOX0nUMO MpuUBIeUEHUE 001IeH
TEOPUU OTHOCUTEIBHOCTH AJIsI HIOCTPOEHUs Mojienin Beenennoi.

CoBpemeHHbIe MpoOIeMbl aCTPOHOMUU — 3 U

VYckopenHoe pacuupenue BceenenHoil u TémHas sHeprusi. HaOmtoeHns: cBepXHOBBIX 3BE3N |
TUMA B JAIEKUX TAJlaKTUKaX U OTKPBITUE YCKOPEHHOTro paciipenus BceenenHon. OTKphITHE
CUJIBI BCEMUPHOTO OTTaJIKMBaHUsA. TEMHAas SHEPTUs U €€ BIUSHUE HA Maccy BceneHHon mo me-
pe eé pacumupenus. [Ipupoaa cunsl BecemupHoro orrankuBanusi. OOHapyKeHUE TJIaHET BO3JIE
npyrux 3Bé31. HaOmoaeHus 3a ABUKEHUEM 3BE3]T U ONIPECTICHUS] MACC HEBUAUMBIX CITyTHUKOB
3BE€3/1, BO3MYIIAIOMIUX HX NPSIMOJMHEHHOE ABWIKEHHE. MeTolbl 0OHApYyKEHHS DK30ILIAHET.
OreHKa yCIIOBHM Ha MOBEPXHOCTAX AK30IuTaHeT. [louck sk301utaHeT ¢ KoM(G)OPTHBIMHU YCIIOBH-
SIMH [T J)KM3HU HA HUX. [loncku xu3Hu U pazyma Bo Bcenennou. Pa3Butue nipencraBieHui o
BO3HUKHOBEHUM M CYIIECTBOBAHMU XKU3HU BO BceneHHoil. COBpeMEHHBIE OIEHKH KOJIMYECTBA
BBICOKOPA3BUTHIX HUBWIM3aIUi B ['amaktuke. [lonmbITku 0OHApY)KEHUS W TOCBHUIKH CHUTHAJIOB
BHE3EMHBIM ITUBHUIIH3ALIHSIM.

Pezeps (1 4)

Y4eOHO-TeMaTHYECKOE INIAHMPOBaHHE

Ne
paszaena Kon- | OcHoBHbIE
HaszBanue paznena BO HaIpaBJICHUS
YacoB | BOCHHUTATEILHOU
JIEATENIbHOCTH
1 BBeznenue B acTpOHOMUIO 1 1,3,4
2 AcTtpomeTpus 5 3,4,6
3 Hebecnas MexaHuka 3 3,4,6
4 Crpoenune COTHEUHOU CUCTEMBI 7 1,2,3,4,6
5 Actpodusnka u 3BE3THAS ACTPOHOMUS 7 1,3,45,7
6 MineuHsliil yTh 3 1,3,4,7
7 lNamakTuku 3 13,4
8 Crtpoenue u 3Bosmonus Beenennoit 2 4.7
9 CoBpeMeHHbIE TTPOOJIEMbI ACTPOHOMHUH 3 1,3,4,7
Peseps 1
Bcero 35
COT'JTIACOBAHO COI''TACOBAHO
[TpoTokoi 3acenanust METOUIECKOTO 00b- 3amectuTens gupekropa no Y BP
€JUHEHUS €CTECTBEHHO-MAaTEMaTUYECKOTO N.B. TpymkoBckas
mukiaa MBOY COIII Ne 14
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KanengapHo-temaTu4eckoe niaHUPOBaHUe

Ne
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Hara
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Tema ypoka Kox-so ConeprxaHue ypoka
yp 4ACOB p yp

Beenenue (1 gac)

1/1

BBenenue B acTpoHOMUIO 1 AcTpoHOMUS — HayKa 0 KocMoce. BeenenHast, e€ cTpykTypsl U Maciutadsl. [lané-
Kue r1youHbl Beenennoit

MemanpeomenHple. C 10CTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIM B COOTBETCTBHH C 33/1a4aMU U YCIIOBUSIMH KOMMYHHU-
KalluK; CAMOCTOSITENILHO BBIJIEISITh I03HABATEIbHYIO LI€Jb; BBIIENIATH CXOJICTBA €CTECTBEHHBIX HAYK, Pa3INuns MEX1y TEOPETUUECKUMHU U
SMIUPUYECKUMHU METOJaMH UCCIICOBAHMS

auynocmuule. HopMUpOBaHHE MOTUBAIIMH B M3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BOSMOXKHOCTH TIO3HAHUS TIPUPOJIBI, YBAKECHHUS K
TBOpLIAM HAayKH U TEXHUKH, IPAXTaHCKOr0 NAaTPUOTU3MA, JII0OBU K PoanHe, 4yBCTBa TOPAOCTH 3@ CBOIO CTPaHy

npeomMenmHble. HAYIUTHCS OOBSACHATH POJIb ACTPOHOMUU B JKU3HU UEIIOBEKA U €€ 3HAUYCHHE B CHCTEME €CTECTBEHHBIX HAYK; YMETh (hopMy-
JMPOBATh NPEIMET U3YUCHHsI aCTPOHOMHM; 3HaTh OCHOBHbIE METO/bI M3yUeHUs BeenenHoi

Actpomerpus

(5 gacoB)

2/1

3Bé3HOE HEOO 1 3Bé3aHoe Hebo. Co3Be3nue. 3B€31Hasd BenuunHa. OcHOBHbIE co3Be31usi CeBepHO-
0 NOJTyIapus

MemanpeomemHbple. TUIAHUPOBATH yU€OHOE COTPYIHUUECTBO C YUYUTEIEM U CBEPCTHUKAMU; (POPMUPOBATH IIeJIeTIONIaraHie KaK MOCTAHOBKY
y4eOHOM 3a/1aui Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO M YCBOCHO y4alllUMCs, ¥ TOTO, UTO ellé HEM3BECTHO; BBIACATh U Pop-
MYJIMPOBATh MMO3HABATENBHYIO 11€J1b, UCKATh U BBIIETSATH HEOOXOAUMYIO HH(OPMAITHIO, CIIE0BATh AITOPUTMY JI€ITEIHHOCTH
JuYHOCmHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B TPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI, HCIIOJIb30BaHKE TTPUOOpe-
TEHHBIX 3HAHHUI B OBCEIHEBHOM KU3HHU

npeomemmuble. HAyINTHCS OOBSCHATH 3HAUCHUS MOHATHI "co3Be3aue", "3BE31HAs BeMMUMHA'"'; YMETh HAXOAUTH 3BE3/BI 1 CO3BE3/IMS Ha
HeOe C MOMOIIBI0 KapThl 3BE3THOTO Heba

3/2

HebecHble KOOpIMHATHI 1 HeOGecHblit 3xBaTOp U HEOECHBIM MEpUIMaH; TOPU30HTAIbHBIE, SKBATOPUAIIbHBIE
KOOPJIMHATHI; KYJIbMUHALUK CBETHII. [ OpU30HTaNbHAs CUCTEMA KOOPANHAT. JK-
BATOPHAJIbHASL CUCTEMA KOOPAUHAT

MemanpeomenHpie: C TOCTaTOYHOM ITOJIHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIY, CIIYLIaTh U BCTYNATh B AUAJIOT, y4aCTBOBATh B KOJI-
JIEKTUBHOM 00CYXJIECHUU NPoOJIeM; 0CO3HABATh caMoro ce0s KaK JABMKYIYIO CHILY CBOETO HayueHHsI, CBOIO CITIOCOOHOCTh K MPEO0I0JICHHIO
MPEMSITCTBUIA U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTh, IPUMEHSTh U MPeo0pa30BbIBATh 3HAKU M CUMBOJIBI [UI PEIlIeHUs] yueOHbIX U MO3Ha-
BaTeJIbHBIX 3a/1a4

auynocmuwle: HOpMUPOBAHKE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOW MPAaKTUKH; (OPMUPOBAHKE YCTOMYMBON MOTHBALIMU K O0YUECHHUIO




Ne Hara Komn-Bo
Tema ypoka Coneprkanue ypoka
/o IJIaH (baKT 4acoB

npeomemmble. YMETh U300pakaTh OCHOBHBIC KPYTH, TUHUU U TOUKH HEOECHOM cephl; 3HATh ONpenecHus MoHATHH "HebecHas cdepa”,
"KyJIbMUHAIMA"; yMETh (POPMYITUPOBATH OTINYNS MEXKAY TOPU30HTAIBHON U HKBATOPHAIBHON CHCTEMaMU KOOPIUHAT

4/3 Bunumoe nuxenne rianeT v CoJiHIa 1 DKIIMIITHKA, TOYKA BECCHHETO paBHOACHCTBHS. HepaBHOMEpHOE JIBIKEHHE
CoJHIIa 10 DKIINITUKE

Memanpeomentiple. OCO3HAHHO IJIAHUPOBATh M PETYIMPOBATH CBOIO JESITEIBHOCTD, BBISIBIIATH MPOOJIEMBI, BIAJIETh YCTHOW U IMMCbMEHHON
peubto; (OpMHUPOBATH LieJIeNIoIaraHie Kak IOCTaHOBKY y4eOHOM 3a/Jaul Ha OCHOBE COOTHECEHUS TOT'0, YTO yXKe U3BECTHO U YCBOEHO yua-
LIUMCS, ¥ TOT'0, YTO €IIIE€ HEU3BECTHO; CAMOCTOATEIIBHO BBIACIIATH I03HABATEIIBHYIO 11€JIb, YCTAHABIMBATH IPUYUHHO-CIIEICTBECHHBIE CBS3H,
OOBSICHATB Pa3IMUHbIE SIBICHUS HA OCHOBE (PU3HUECKON TeOpUU

auynocmuwle. HoOpMUPOBAHKE YCTOWYMBONW MOTHUBAIMH K 00y4EHHIO, TPUOOPETEHUIO HOBBIX 3HAHUN, YMEHHI, HABBIKOB, CIOCOOOB Jiesi-
TEJIBHOCTH

npeomenuble. HayUUThCs OOBACHATH 3HAUCHHE MOHATHUS "IKIMITHKA"; yMETh pa3anyaTh PsIMOE U MOMATHOE ABMKEHHE IUIaHET U hopMy-
JIMPOBATh NPUYUHBI TAKOT'O JIBUJKEHUS; YMETh onuchIBaTh NyTh COJHIIA cpey 3BE3]] B TEUEHUE rojia

5/4 JBuxenue JIyHel. 3aTMeHuUs 1 CuHOIMUECKUi Mecs1l, Y3JIbI TyHHOW OpOUTHI, TOYEMY MPOUCXOAST 3aTMEHHSL.
Capoc u npejcka3aHus 3aTMEHUN

MemanpeomemHple. OCO3HAHHO TUIAHUPOBATH U PETYJIUPOBATH CBOIO JCSITEILHOCTb, BBISIBIISATH MPOOJIEMBI, BIAIETh YCTHOW U TUCHMEHHOU
peunto; GOpMHUPOBATH IIeNICNIOIaraHie Kak MOCTaHOBKY y4eOHOM 3a]]aui Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ U3BECTHO M YCBOEHO y4a-
muMcCia, 1 TOTO, 4TO emé HEHU3BCCTHO,; CAMOCTOATCIIBHO BBIACIIATH IIO3HABATCIIbHYIO LCJIb, YCTAHABJIMBATHL HPUYUHHO-CICACTBCHHLIC CBA3HU,
OOBSICHATH Pa3IMUHBIC SIBICHUS HA OCHOBE (PM3HUECKON TEOPUU

JuYHOCmHble. POPMUPOBAHUE MOTHUBAIIMY B U3YUCHUHU HAYK O MPUPOJIE, YOSIKKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS TIPUPOJIBI U TPHUMEHHU-
MOCTH U3Y4a€MbIX 3aKOHOB K BOKHEHIIINM OOJIACTSAM IEATEIHbHOCTH YeTI0OBEUECKOro 00IecTBa

npeomemHmble. HAYUYUTHCS OOBSICHATH 3HaUeHue oHsATUH ""¢a3a JIynsl", "conneunoe 3armMenue”, "capoc", "nmyHHOE 3aTMeHHE"; HAYUUTHCS
(hopMynUpOBaTh MPUYMHBI COJTHEYHBIX M TYHHBIX 3aTMEHUHN; YMETh OOBSICHATH PA3HUILY MEXKTy CHHOJUYECKHM U CUACPUIECKUM MECSIIEM

6/5 Bpewms u kanennapp 1 ConneuHoe u 3B€3/1HOE BpeMs. JIYyHHBIN U cOoMHEeuHbIN KaneHaapsb. KOnuanckuit u
I'PUTOPUAHCKUI KaJIeH1aph

mMemanpeomemusple: C JOCTATOYHOM ITOJTHOTOW M TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH, CIyIIaTh U BCTyIaTh B UAJIOT, Y4aCTBOBATH B KOJI-
JIEKTUBHOM 00CYXJIECHUH Npo0JIeM; 0CO3HABATh caMoro ce0s Kak ABMKYIYIO CHILY CBOETO HayueHHsl, CBOIO CITIOCOOHOCTh K MPEO0JI0JICHHIO
MPEMSTCTBUNA U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTh, IPUMEHSATH U IPe0o0pa30BbIBATH 3HAKK U CUMBOJIBI JIJIS1 pELIeHHs] Y4eOHBIX U MTO3Ha-
BaTEJIbHBIX 3a7a4

auynocmuwle: HOpMUPOBAHHE LIEIIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEH-
HOH IIPAKTUKH

npeomemmusie. yMETh (POPMYIUPOBATH PA3TUYMS MEKAY 3BE3THBIM U COJTHEUHBIM BPEMEHEM; 3HATh YCTPONUCTBO JIYHHBIX U COJTHEYHBIX Ka-
JIeHIapei; HAy4YUThCsl OOBACHATH Pa3InyMsi MEX]y I0JJMAHCKUM U TPUTOPHAHCKUM KaJIEHAAPEM

HebGecnas mexanuka (3 gaca)

7/1 Cucrema mupa 1 ['eonieHTprYecKas U relroleHTpudYeckas cucrema Mupa. OObsICHEHHE TIeTIIe00-
pa3HOTO JBIKEHMS TU1aHeT. Jloka3zaTenbcTBa ABIKEHUS 3eMiu BOKpyr ComHIIa.
["'onnuHbIi Mapaakc 3BE€311
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yp 4ACOB p yp

Memanpeomemuuple. GOpMUPOBATH yueOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMU; UCKATh U BBIACISATH HEOOXOAUMYIO HH(pOpMa-
U0, CIIEJIOBATh aITOPUTMY JEATEIHHOCTH; TPUMEHSTh 3HAHUS U3 JPYTUX MPEIMETHBIX o0acTei

JuYHOCmHble. POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOILIECTBEH-
HOM IIPAKTUKH, U YCTOWYMBOIO IMO3HABATEIILHOTO MHTEPECA K U3YUYECHUIO €CTECTBEHHBIX HAYK

npeomemmusle. HAyINTHCS OOBSICHATH OCOOCHHOCTH M€OLIEHTPUUECKON U FeIMOIEHTPUYECKOM CUCTEM MHUPA; YMETh JOKA3bIBaTh IBUKEHHE
3emun Bokpyr CouHIla; HAYYUThCS OOBSICHATH 3HaUCHUE MOHATUH "mapaiuiake”, "mapcek”

8/2

3aKOHBI ABMKEHHUS IIAHET \ 1 \ O600mEnnbIe 3akoHbI Keriepa u onpeeneHne Macc HeOECHBIX Tell

Memanpeomemuple. C JOCTATOUYHOM ITOJTHOTOW U TOYHOCTBIO BBIPAYKATh CBOU MBICIIM B COOTBETCTBHUHM C 33Ja4aMH U YCIOBUSAMU KOMMYHHU-
Kalli¥; BBITIOJHATD JCHCTBUS 110 00pasily, OLEHUBATh U KOPPEKTUPOBATH JCHCTBUS B COOTBETCTBHH C 3TAJIOHOM; UCKATh HH(POPMAIIHIO,
(bopMHPOBATH CMBICIIOBOE UTEHHUE, 3aKPETUIATh U IPU HEOOXOIUMOCTH KOPPEKTUPOBATh N3YUEHHBIE CITOCOOBI ICHCTBUMN, IIOHATHIA U aJro-
PUTMOB

auynocmusle. GopMUpOBaHIE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYAHUYECTBE CO CBEPCTHUKAMH U yUUTEIIEM; OBJIA-
JIeHHE Hay4HBIM [OJX00M K PEIIEHUI0 Pa3INYHbIX 33a/1a4; (JOpMUPOBAaHHE LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHO-
MY YPOBHIO Pa3BUTHI HAYKH U OOIECTBEHHOM MPAKTHKH

npeomemmuoie. 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 CKOpocTH. OnTUMalIbHAs MOJIY3JUIMIITUYECKAs
EepENETHI op6uta KA k nnaHeram, Bpemsi oJiéTa K MjaHere

Memanpeomemuuple. C T0CTaTOUHOM MOTHOTOW U TOYHOCTBIO BBIPA’KaTh CBOU MBICIIM B COOTBETCTBUU C 33/1a4aMH U YCIIOBUSIMU KOMMYHHU-
Kalli¥; BBIIOJHATD JEHCTBUS 10 00pasily, OLlEHUBAaTh U KOPPEKTUPOBATh JEHCTBUS B COOTBETCTBHH C 3TAJOHOM; UCKaTh HH(POPMAIIHIO,
(hopMHPOBATh CMBICIIOBOE YTEHHE, 3aKPEIUISTh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3yUEHHbIE CIIOCOObI AEWCTBUMA, TOHATUN U aJIro-
PUTMOB

JUYHOCmHble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM; OBJIa-
JIeHHEe HayYHBIM MOJIX00M K pEIIEHUI0 pa3IMuHbIX 3a/1a4; (POpMUPOBAaHHE MOTUBAIMH B U3YUYE€HUH HAyK O MPHUPOJIe, YOeXKAEHHOCTH B
BO3MOKHOCTH TMO3HAHUS IPUPO/IbI, YBAXKEHUSI K TBOPIIAM HAyKU U TEXHUKHU, TPAXKIaHCKOTO IaTpUOTU3Ma, JT100BU K PoinHe, uyBcTBa rop-
JIOCTH 3a CBOKO CTpaHy

npeomemmbsie. yMETh PACCUNUTHIBATh NEPBYIO U BTOPYIO KOCMUYECKYIO CKOPOCTH HA OCHOBE 3aKOHA BCEMUPHOTO TATOTEHHUS; HAYYUTHCA
00BSICHATH 3HAUEHHUE MMOHATUH "oNTUMaIbHAs TpaeKTopus nosiéra”, "Bpems nmoséra K rnianere"

Crtpoenune ConHeyHol cuctemsl (7 4acoB)

10/1 CoBpeMeHHbIE MTPECTABICHHS O CTPOSHUU U 1 OTnuuus TUIaHeT 3eMHOM TPYIIBI U IIaHeT-TuranToB. [nanersi-kapauku. Ma-
cocraBe COJTHEUHON CUCTEMBI aele Tena. [losgc Koitnepa n o61ako komer Oopra
Memanpeomemmule:.
JUYHOCMHBbLE.
npeomennble. yMETh OMUCHIBATh cOcTaB COIHEUHOM CUCTEMBI; YMETh OOBSICHATH OTJIMYHS IJIaHET 3€MHOM TPYMIIBI U IUIAHET-TUTaHTOB;
3HaTh, 4TO Takoe nosic Koiinepa u ob6mako OopTa v KakoB X COCTaB

11/2 IInanera 3emus ‘ 1 | ®opma 3emn, BHYTpeHHee cTpoeHue, aTMOC(epa U BIMSHUE TAPHUKOBOTO (-
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dekTa Ha KIUMaT 3emin

MemanpeomemHuule. GOPMUPOBATH yUEOHOE COTPYAHHYECTBO C YUUTEIEM U CBEPCTHHKAMU; (POPMUPOBATH IIEJICTIOJIATaHIE KaK TTOCTAHOB-
Ky y4eOHOH 3a/1a4il Ha OCHOBE COOTHECEHHMSI TOT0, YTO YK€ M3BECTHO M YCBOCHO YYAIIUMCS, U TOTO, YTO €II¢ HEM3BECTHO; BBIJCISITh U
(hopMyIIMpOBATh MMO3HABATEBHYIO 11€]1b, UCKATh U BBIJIEISITH HEOOXOAUMYIO HH(OPMAIINIO; IPUMEHSITH 3HAHUSI U3 IPYTHX MPEIMETHBIX 00-
Jacrei

JUYHOCmHble. POPMUPOBAHUE CAMOCTOSTEIHLHOCTH B TPHOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHH, UCIIOJIb30BaHKE TIPUOOpe-
TEHHBIX 3HAHUU B IIOBCEIHEBHOM KU3HH; (POPMHPOBAHNE HABBIKOB 00OOIIEHUS U CHCTEMATHU3aIlUH TEOPETHIECKOTO MaTepraia
npeomemmuble. YMETh ONTUCHIBATH BHYTPEHHEE CTPOCHHUE 3eMIT U COCTaB €€ aTMOC(EPhI; HAYYUTHCSI OOBSICHATH CBSI3b CMEHBI CE30HOB TO/Ia
Y HaKJIOHA 36MHOW OCH, BIIMSIHUE TTAPHUKOBOTO 3¢ (deKTa Ha KIMMaT 3eMJTd, PoJib MarHuTocdepsl 3eMitn B 3aniuTe ounochepbl OT KocMHuue-
CKOT'O M3JIY4CHUS

12/3

JlyHa u e€ BnusiHME Ha 3eMITI0 1 ®opmupoBanue noepxHoctu Jlynsl. [Ipuposa npunuBoB U OTIMBOB Ha 3eMJiie U
uX BIUsHUE Ha ABMxkeHue 3emiu u JIynel. [Iponeccus 3eMHOM OcH U JBUKEHUE
TOYKH BECEHHET0 PaBHOICHCTBUS

Memanpeomemuule. GOpMUPOBATH yUeOHOE COTPYAHHUECTBO C YUUTEIEM U CBEPCTHUKAaMU; (POPMUPOBATH I[EJIeToIaraHue Kak moCTaHOB-
Ky y4eOHOM 3a/1a4i Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, U TOTO, YTO €IE HEM3BECTHO; BBIICISTH U
(hopMyIHpoOBaTh MMO3HABATENBHYIO 11€]1b, UCKATh U BBIIEISITh HEOOX0AUMYIO MH(POPMAIUIO, CIIE0BATh AITOPUTMY JI€ATEILHOCTH
JUYHOCMHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B IPHOOPETSHUH HOBBIX 3HAHUI U MPAKTUICCKUX YMCHHI; (OPMHUPOBAHNE HABBIKOB
00001IeHNS ¥ cHUCTEMaTH3aIUN TEOPETUYECKOT0 MaTepHana

npeomemHmble. HAYUYUTHCS OOBSICHATH IPUPOY MIPUIMBOB U OTIUBOB Ha 3eMJI€; YMETh OOBSICHATh 3HAUCHHE TMMOHATUS "TIPEIIECCUs 36MHOU
ocH" ¥ 0OBACHATH ITO SBICHHUE

13/4

[litaneTsl 3eMHOM TPy 1 ®usnyeckue cBoricta Mepkypusa, Mapca u Benepsl. McciienoBanus rmianer
36MHOM I'PYIIBI KOCMUYECKUMH annapaTtaMu

memanpeomemmuple. HOpMUPOBATH yIeOHOE COTPYAHUYECTBO C YIUTENIEM U CBEPCTHUKAMHU; ()OPMUPOBATH IIEJIETIONIaraHue KaK MOCTaHOB-
Ky y4eOHOH 3a1a4il Ha OCHOBE COOTHECEHHMsI TOT0, UTO YK€ U3BECTHO M YCBOEHO y4alllUMCsl, U TOT0, YTO €llI€ HEU3BECTHO; BBIIENATh U
(1)0pMan/Ip0BaTB IMMO3HAaBaTCJIbHYIO ICJIb, UCKATh U BBIACIATH H€O6XO}II/IMYIO I/IHq)OpMaHI/IIO, CJICAOBATh AJITOPUTMY ACATCIbHOCTU
auynocmuwte. HopMUpPOBaAHHE CAMOCTOSATENILHOCTH B MPUOOPETEHUN HOBBIX 3HAHUH U MPAKTHUECKUX YMEHUI; popMHUpOBaHIE HaBBIKOB
000011IeHNS U cHUCTEMaTH3alul TEOPETUYECKOT0 MaTepurana

npeomemmuble. yMETh OUCHIBATh OCOOCHHOCTH (PU3NYECKOM MPHUPOIBI TUIAHET 3eMHOM IpyMIibl; yMeTh (hOpMYIHPOBATh CXOACTBA U Pa3Jiu-
YUl IJIAHET 3€MHOW IPYNIbl U HAYYUTHCS UX OOBSICHSTh

14/5

IInanersl-ruranTsl. [1naneTel-KapIuku 1 ®dusnyeckue cpoiictsa fOnurepa, CarypHa, Ypana u Henrtyna. Bynkanndeckas
JesaTenbHOCTh Ha ciyTHHKe FOmmrepa Mo. [Ipupona kosen BOKpyT MiiaHeT-
rUra"ToB. [1iaHeTbI-KapJIuKu

Memanpeomemuule. GopMUPOBATH yUEOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMU; (POPMUPOBATH IIeJIeNI0JIaraHie KaK MOCTaHOB-
Ky y4eOHOH 3a7]aui Ha OCHOBE COOTHECEHHS TOTO, YTO y’K€ U3BECTHO U YCBOCHO YYAIIUMCS, i TOTO, YTO €II€ HEU3BECTHO; BBIICIATH U
(dhopmynupoBaTh MO3HABATEIBHYIO 11€]1h, HICKATh U BBIACIATH HEOOXOIMMYIO HH(POPMAIIHIO, CIIEIOBATh AITOPUTMY ACSATEIHHOCTH
JUYHOCmHble. YOPMUPOBAHUE CAMOCTOATEIHLHOCTH B TPUOOPETEHNH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI; (OpMUpPOBAHNE HABBIKOB
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0000111eHUS ¥ CUCTEMAaTH3alMH1 TEOPETUYECKOT0 MaTeprana
npeomennble. yMETh ONUCHIBATh (PU3MUECKUE CBOICTBA IUIAHET-TUTAHTOB; YMETh OOBSCHUTH MPUPOY KOJIEI] BOKPYT IJIAHET-TUTAaHTOB;
3HAaTh, YTO MPEACTABISAIOT COOON U Iie HAXOAATCS IJIAHEThI-KapJIUKU

15/6

Massie Tena CoHEUHOU CUCTEMBI 1 duznueckas npupoia acrepouaos u komet. [losc Koiinepa n o61ako komer
Oopra. [Ipupoga MeTeopoB 1 METEOPUTOB

Memanpeomemuuple. GOpMUPOBATH yUeOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMU; (OPMUPOBATH IIeJIeTI0IaraHie Kak MOCTaHOB-
Ky y4eOHOH 3a7jaui Ha OCHOBE COOTHECEHUS TOr0, YTO YK€ U3BECTHO U YCBOEHO YYAILUMCS, U TOT0, YTO €11 HEU3BECTHO; BBIIEIATH U
(bopMyIIHpOBaTh MMO3HABATENIBHYIO 11€J1b, UCKATh U BBLIEIATH HEOOXOAUMYIO HH(POPMAIIUIO, CIIEIOBATH aJITOPUTMY JIEATEIbHOCTH
auynocmuwle. HoOpMUPOBAHHE CAMOCTOSATEILHOCTH B MPHOOPETECHUN HOBBIX 3HAHH U MPAKTHUECKUX YMEHUH; (OopMHUpOBaHIE HAaBBIKOB
0000IIEHHUS ¥ CUCTEMAaTH3AIH TEOPETUIECKOTO MaTepraa

npeomemmusle. yMETh ONUCHIBATH (DU3MUECKHUE CBOMCTBA aCTEPOUIOB U KOMET; yMETh (hOPMYJIUPOBATh PA3HUILY MEXKAY METEOpaMH, METEO-
poujiaMu, METeOpUTaMu 1 00JInIaMu

16/7

CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOXK- 1 CoBpeMeHHbIe NpeAcTaBiieHus o npoucxoxaeHnu ConHeunou cucremsl. Kocmo-
nennst CoJTHEUHOM CHCTEMBI ronuyeckas teopus O.10. HImuara

MemanpeomemHuple. CIIyIIaTh, BCTYNATh B IUAJIOT, Y9aCTBOBAThH B KOJUICKTUBHOM OOCYXJICHHUH MTPOOJIEMBI; JOPMHUPOBATH IICJICIIOJIATAHHE
KaK MOCTAaHOBKY y4e€OHOM 3a/1a4ll HA OCHOBE COOTHECEHHSI TOTO, UTO Y>K€ MU3BECTHO M YCBOCHO YYalIUMCS, U TOTO, YTO €l HEU3BECTHO;
CaMOCTOSITEJIBHO BBIICIIATH TO3HABATEIbHYIO LIEb, YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U

JUYHOCmHble. POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIIECTBEH-
HOM IIPaKTUKH; (OPMHUPOBAHNE HABHIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuole. HAyIUTHCS O0BSICHATH popmupoBanue CoHIIA U TIIAHET HA OCHOBE COBPEMEHHBIX MPeCTaBlIeHUH o poucxoxaenuu Cod-
HEYHOU CHCTEMBI

AcTpoduszuka

1 3BE3/1Has acTpoHoMusI (7 4acoB)

17/1

Mertoas! acTpopu3nUecKnX UCCaea0BaHUI 1 [TpuHIUI IEHCTBUSA U YCTPONUCTBO TEIECKOMOB, pepakTOpoB U pedIIeKTOPOB.
Pannoreneckonsl u paguonHTepdepomMeTpsl

Memanpeomemuuple. BbISBIATH IPOOJIEMY, C JOCTATOYHOM MOJHOTON U TOYHOCTBIO BBIPaXKaTh CBOU MBICIIHU; BBIJIENSITh U OCO3HABAThH TO, YTO
y’€ YCBOEHO B Kypce (GU3UKHU U YTO eIllé MOAJIEKUT YCBOSHHUIO, OLIECHUBATh KAU€CTBO U YPOBEHb YCBOECHUS MaTepuaa; aHaTu3upoBaTh U
CHUHTE3UPOBATh 3HAHUS, YCTAaHABIUBATh IPUUUHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKYIO LIENb PACCYK/IEHUH, CTPYKTYPHUPOBaTh 3Ha-
HUs

JuYHOCmHble. POPMUPOBAHUE YMEHUS BECTH JIUAJIOT C YUUTEIEM U OJTHOKJIACCHUKAMH Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHUH M B3aHMHOTO
YBa)KEHHsI; OCO3HAHUE 1IEHHOCTH HAayYHBIX 3HAHUH JUIsl OOBSICHEHHUS SIBJICHUH OKPYXKAIOIIEro MUpa

npeomemmole. HaAyINTHCS OOBSICHATH YCTPOHCTBO pedpakTopa U pediekTopa; yMeTh (GOpMYIUPOBATh MPUHIUI IEHCTBUS PATUOTEIECKO-
11a; HAYYUTHCsI OOBSICHATh 3HaYCHUE MOHATHA "pa3peniaronasi CriocoOHOCTh"

18/2

Comnnue 1 Omnpenenenre ocHOBHBIX XapakTepucTuk ConHia. CTpoeHHe COJIHEYHON aTMO-
cdepbl. 3aKOHBI U3TY4YeHHUs1 a0COMIOTHO TBEPOrO Teja U Temreparypa goroche-
PbI U IIATCH. HpOfIBJ’IeHI/Ie COJTHEYHOH aKTUBHOCTH M €€ BIIMSIHHUE HA KJIMMAaT U
o6uochepy 3emnu




Ne Hara Komn-Bo
Tema ypoka Coneprkanue ypoka
/o IJIaH (baKT 4acoB

MemanpeomemHuple. C TOCTATOYHOHN MOJHOTOW U TOYHOCTHIO BBIPAXKaTh CBOM MBICIIH, JOOBIBATH HEJOCTAIOIIYI0 HH(POPMAIIHIO C TTIOMOIILIO
BOIIPOCOB; OCO3HABATH CAMOT0 Ce0sI KaK ABMKYIIYIO CHITYy CBOETO HAYYEHHUS, CBOIO CIIOCOOHOCTH K MPEOI0JICHUIO MPEMATCTBHIA U CAMOKOP-
PEKIIMH, COCTABIISATH IIJIaH PEIICHUS 3aa491, CAMOCTOSTEIIBHO UCIIPABJIATh OMMOKH; CO3/1aBaTh, MPUMEHSTh M IIPEOOPA30BLIBATH 3HAKH U
CUMBOJIbI, MOJICTTH M CXEMBI JJIsI PEIICHUS] y4eOHBIX U TO3HABATEIIBHBIX 33/1a4, BEIICTSATh M KJIACCU(UIIMPOBATH CYIIECTBEHHBIC XapaKTepH-
CTHKH 00BEKTA

JUuYHOCmHble. POPMUPOBAHUE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEH-
HOM IIPAKTUKH; UCTIOJIb30BaHKUE MPUOOPETEHHBIX 3HAHUMN SISl OOBSCHEHHUSI SIBJICHUH, HA0JI01aeMbIX B TIOBCETHEBHOM JKU3HU

npeomemHble. YMETh ONTUCHIBATE CTPOCHHE U COCTAB COJIHEYHON aTMOC(hEphl; HAYUUTHCS OOBSICHATH 3HAYCHHUE MTOHSTHS ""COTHEYHAs aK-
THUBHOCTB" U €€ BIIMSIHUE HA MPOLIECCHl HA 3eMJie

19/3 BuyTpeHHee cTpoeHHe U HCTOYHUK SHEPTUH 1 Pacuér temneparypsl BHyTpu ConHua. TepMosaepHbIil HCTOYHUK 3HEPTUU
ConHua Connua u nepenoc 3uepruu BHyTpu CosHua. HaGmroieHust coTHeuHbIX HERTpu-
HO

MemanpeomemHble. UCTIONb30BaTh aJICKBATHBIE A3BIKOBBIC CPENICTBA JIJIsl OTOOpaskeHH MHGOpMAIK B (hOpMe PEUCBBIX BBICKA3BIBAHHM C
I[EJTbI0 TUTAHUPOBAHUS, KOHTPOJIS U CAMOOIICHKH; 0CO3HABATh CAaMOT0 Ce0s KaK JBMKYIIYIO CHITYy CBOETO HAYYCHHUS, CBOIO CTIOCOOHOCTH K
MIPEOI0TICHUIO MPEMATCTBUN U CAMOKOPPEKLINU; O0BSACHATH (PU3NYECKUE MPOIIECCHI, CBSI3U M OTHOILEHUS, BBISBIISIEMBIE B ITPOLIECCE H3yUe-
HHUS JAHHOU TEMEI

JUYHOCmHble. POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIIECTBEH-
HOM IIPAKTUKH

npeomemHmsle. YMETh ONIUCHIBATh BHyTpeHHee cTpoeHne CoHIa; 3HaTh, UTO TEPMOSAEPHBIE PEAKIIMU SBIISIIOTCA HCTOYHUKOM COJIHEYHOM
SHEPTUH; HAYUUTHCS OOBSICHITH 3HAUYEHNE UCCIICIOBAHNI COTHEYHBIX HEUTPUHO

20/4 OCHOBHBIE XapaKTEPUCTUKH 3BE3] 1 Omnpenenenre OCHOBHBIX XapaKTepUCTUK 3BE3]. CrieKkTpalibHas KiacCU(pUKAIUs
3B€31. [lnarpamma "CrieKTp-cBETUMOCTB" U pacnpeeneHue 3831 Ha Hell. CBA3b
MaccChl CO CBETUMOCTBIO 3BE3]] ITIABHOM MOCIIE10BATEIbHOCTH. 3BE3/1bI, KPACHBIE
TMTaHTbl, CBEPXTUTAHTHI U O€Jble KapJIUKH

Memanpeomemmbpie. C TOCTATOYHOMN MOJHOTONW M TOYHOCTBIO BBIPAXkKaTh CBOM MBICIN B COOTBETCTBUU C 33Jla4aMH U yCIOBUSIMH KOMMYHH-
Kalluy, CIyIIaTh U BCTYINAaTh B IMAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM 00CYKIEHNUHU MPOOIEMBI; OCO3HABATh CaMOro ce0s KaK JBIKYILYIO
CHIIy CBOET'O Hayu€HUsl, CBOIO CIIOCOOHOCTD K MPEOI0JICHUIO IPETSITCTBUNA U CAMOKOPPEKIIMH; CUCTEMHO MBICIUTh, CO3/1aBaTh, IPUMEHSATh U
peoOpa3oBHIBaTh 3HAKH U CUMBOJIBI JUISI PELICHUs] YUeOHBIX U IM03HABaTEIbHbBIX 3aj1a4

auynocmuwle. HoOpMUPOBaAHKE LIEIIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOH IIPAKTUKH

npeomemmubsle. HAyINTHCS OOBSICHATH CBSA3b MEXY 3BE3/IHOM BEIMYMHON U CBETUMOCTBIO 3BE3/Ibl; YMETh OMUCHIBATH CIIEKTPaJIbHbIE Kilac-
CBI 3BE31; YMETh I0JIb30BaThCS IUArpaMMOil "CIIEKTP-CBETUMOCTB'; YMETh OIIMCBHIBATH CTPOEHUE 3BE3]1 INIABHOM MOCIIE10BATEIbHOCTH, TH-
TaHTOB M CBEPXTUT'aHTOB

21/5 benble kapnuku, HEUTPOHHBIE 3BE3 /b, YEP- 1 OcobeHHoCcTH CTpOeHUs OelbIX KapiIuKoB U Ipeaen Yanapacekapa Ha X Maccy.
HbIE IBIPBIL. J[BOMHBIE, KPATHBIE U IEPEMEH- [Tynbcapsl 1 HeWTpoHHBIE 3BE3IbL. [ToHsTHE Y€pHOIT NbIpHl. Habmonenus aBoii-
HBIE 3BE3 /bl HBIX 3BE3]1 U onpeneneHue ux macc. [lynscupyromue nepeMeHHsle 3B€3/1bl. Le-
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(l)eI/II[BI " CBA3b IICPHUOJIa nynbcaunﬁ CO CBCTUMOCTBHIO Y HUX

MemanpeomemHple. C TOCTATOYHOMN MOJHOTONW U TOUHOCTBIO BBIPAXKaTh CBOM MBICIM B COOTBETCTBUU C 33/la4aMU U YCIOBUSIMH KOMMYHH-
Kalliy; TUIAaHUPOBATh U MMPOTHO3UPOBATH PE3YJIbTAT, AHAIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, YCTAHABIMBATH MPUYNHHO-CIIC/ICTBCHHBIC
CBSI3H, CTPOUTH JIOTUYECKYIO LIEIb PACCYKIECHUN, CTPYKTYPUPOBATh 3HAHUS

JuuHocmuule. HOPMUPOBAHUE YCTOMYNBOW MOTHUBAIMH K TPHOOPETCHUIO HOBBIX 3HAHUH M MPAKTHYECKUX YMECHUM

npeomemuble. HAyINTHCS ONHUCHIBATH CTPOCHUE OCIBIX KApPJIMKOB, HEHTPOHHBIX 3BE3]I, MYIHCAPOB U YEPHBIX JIBIP; YMETh (HOPMYIHPOBATH
onpe/eIeHUE MOHATHH " IBOMHBIE 3BE3/IbI", "KpaTHBIE 3BE3/IbI", "3aTMEHHO-TIEpEMEHHBIC 3BE3/IbI", "MYIbCUPYIONIUE TEPEMEHHBIEC 3BE3IbI"

2216

HoBsie u cBepXHOBBIE 3BE3/bI 1 Habmtotaembie mposiBiieHUsI B3phIBOB HOBBIX U CBEpXHOBBIX 3BE311. CBOIiCTBa
OCTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3]

MemanpeomemHple. OCO3HAHHO TIAHUPOBATh U PETYIUPOBATH CBOIO JACSTENLHOCTD, BBISBIISATH MPOOIEMBI, BIaJIETh YCTHOW U MTUCHMEHHON
peunio; (OpMHUPOBATH IeNIeNoaraHie Kak MOCTaHOBKY y4eOHOI 3a]jaui Ha OCHOBE COOTHECEHUS TOTO, YTO yXKe U3BECTHO U YCBOCHO yda-
IIMUMCSI, ¥ TOTO, YTO €I1I€ HEU3BECTHO; CAMOCTOATEIHHO BBIACISATH MIO3HABATENBHYIO 11€7h, YCTAHABIUBATH IPUYMHHO-CIICICTBEHHBIC CBS3H,
OOBSICHSTH PA3JINIHBIC SBJICHHUS HA OCHOBE (DM3HUECKOHN TEOpHH

JUYHOCmHble. POPMUPOBAHUE MOTUBALIMY B U3YUCHUHU HAYK O MPUPOJIE, YOS)KIEHHOCTH B BO3MOKHOCTH IMO3HAHUS TIPUPO/IBI
npeomemmuble. HAyINTHCS (POPMYIIMPOBATH OTPE/ICIICHNE IOHIATU "HOBas 3Be3/a", ""CBepXHOBas 3Be3/1a"; yMeTh OOBSCHATh IPUIUHBI
BCIIBIIIIEK HOBBIX U CBEPXHOBBIX 3BE3]; yMETh (DOPMYJIHUPOBATH Pa3InuiMsi CBEPXHOBBIX MIEPBOTO U BTOPOTO THUIIA

23/7

OBosronus 3B€371 1 Kusnb 3BE371 pa3inyHON Macchl U €€ OTpa)XeHUE Ha AuarpaMmme "CreKTp-
CBETUMOCTB'". ['paBUTALIMOHHBII KOJIIAIC U B3pBIB O€J0r0 KapauKa B JBOMHOM
CUCTEME M3-3a IePETeKaHusl Ha HETO BEIECTBA 3B€3/IbI-KoMITaHboHa. [ paBuTanu-
OHHBIN KOJIJIAIC J{pa MaCCUBHOM 3B€3/1bl B KOHIIE €€ kn3HU. OLeHKa Bo3pacTa
3BE3/IHBIX CKOIUICHUH

Memanpeomentnvle. BEISBIATH IPOOJIEMY, C TOCTATOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIN; BBIJIEJIATh U OCO3HABATh TO, YTO
YK€ YCBOEHO B Kypce (PM3HMKH U YTO enl€ MOAJIEKUT YCBOECHHUIO, OLICHUBATh KAUeCTBO U YPOBEHb YCBOSHHS MaTepHalla; aHaIU3UPOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIUBATH IIPUUUHHO-CIICACTBEHHBIEC CBSA3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYKACHUHN, CTPYKTYPUPOBATh 3Ha-
HHUS

auynocmuwte. GopMUpOBaAHNE YMEHUS BECTU AUAJIOT C YUUTEIEM U OJHOKIACCHUKAMH Ha OCHOBE PABHONPABHBIX OTHOIIEHUI U B3aHMHOTO
YBa)KEHMsI; OCO3HAHUE 1IEHHOCTH HAayYHBIX 3HaHUH 1J1s1 OOBSICHEHUS SIBJICHUN OKPYKAIOILIEro MUpa

npeomemmusie. yMeTh GOPMYINPOBATH ONpEACICHIE MOHATHS "IPOTO3BE3/1a"; HAYUUTHCS ONMUCHIBATH HBOIIOIMIO 3BE3/; 3HATH, KaK Ompe-
JIEJISIFOT BO3PACT 3BE3THOTO CKOIUIEHUS

Mneunslii nyts (3 ya

24/1

ca)
I'a3 u mbuTE B ["amakTuke 1 Ha6nromaembie XapakTeprUCTUKH OTpaKaTeIbHBIX U TP Y3HBIX TYMAaHHOCTEH.
Pacnipenenenue ux Bomu3u miockoctu ["anaktuku. CnimpanbHas cTpykrypa ["a-
JTAKTHKU

Memanpe()./nemnble: CJIylmaThb, BCTYIIATh B JUAJIOT, YHaCTBOBATh B KOJUICKTUBHOM O6C}’)KI[CHI/II/I HpO6J'IeMBI; (I)OpMHpOBaTL OCJICIIoJJaranuc
KaK IOCTaHOBKY y‘Ie6HOI\/'I 3aa4u Ha OCHOBE COOTHECCHUSA TOI'0, YTO YK€ M3BECCTHO U YCBOCHO yUalllUMCs, U TOTO, UTO eme HEHU3BCCTHO,

CaMOCTOATCIIBHO BBIACIIATH NO3HABATCIILHYIO ICJIb, YCTAHABJIMBATL MPUYNHHO-CJICACTBCHHLIC CBA3U
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JuYHOoCmHble. POPMUPOBAHUE YCTOWYUBOTO HHTEPECA K U3yUYECHUIO HOBOTO
npeomemuble. HAYyINTHCS O0BSICHATH MPUINHBI CBEUCHUS MU (Y3HBIX TYMaHHOCTEH; 3HATh, KAK 00Pa3yloTCs OTpaXaTelIbHbIC TYMAHHOCTH

25/2

Paccesnnrie u IapOBBIC 3BE3/IHBIC CKOILIC- 1 Ha6J’IIOI[aeMI>IC CBOMCTBA CKOIUICHHI U X pacnpeaciCHuc B I'amakTuke
HHUA

MemanpeomentHble. UCTIONb30BaTh aJIeKBaTHBIC SI3BIKOBBIE CPECTBA ISl 0TOOpakeHUs HHpopMauu B GOpME PEUEBBIX BHICKA3bIBAHUN C
LEJbIO TJIAHUPOBAHUS, KOHTPOJIS M CAMOOIICHKH; OCO3HABaTh CaMOTro ce0s KaK JIBMXKYIIYIO CHIIY CBOETO Hay4eHHs, CBOIO CIIOCOOHOCTD K
MMpCOa0JICHUIO HpeHSITCTBI/II\/JI 1 CAaMOKOPPCKIINH, 00BIACHSITD MMpoHECChI, CBA3U U OTHOUICHUS, BBISABIACMBIC B ITPOLCCCEC U3YUCHUA I[aHHOfI
TEMBI

auynocmuple. HopMUpOBaAHHE MOTUBAIIMH B U3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BOSMOKHOCTHU TIO3HAHUS TIPHPOIBI
npeomMenHble. yMETh ONUCHIBATh CTPOCHHUE PACCESTHHBIX U MIAPOBBIX 3BE3AHBIX CKOTJICHUN

26/3

CepxmaccuBHast Y€pHas Jplpa B LICHTPE 1 Habmtoienue 3a ABr>keHueM 3BE37 B LieHTpe ['aakTuku B MHQpaKkpacHbIN Tele-
MieuHoro nytu ckon. OLeHKa Macchl ¥ pa3MepOB YEPHOU IbIPBI IO IBUKEHUIO OTIENIBHBIX 3BE3]

MemanpeomemHble. BLISBIATH TPOOJIEMY, MHUIIMATUBHO COTPYIHUYATH B IIOMCKE U cOope nHpopMauu i e€ pa3pelieHUs;, BEIACISATh U
OCO3HaBaTh TO, YTO YK€ YCBOCHO U YTO €U MOJICKUT YCBOCHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHalla; aHAJIM3UPOBATh U
CHUHTE3UPOBATH 3HAHUS, YCTAHABIIUBATh IPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTUUECKYIO LIETIh PACCYKACHH, BBIIBUTAaTh U 00OCHO-
BBIBATh TMIIOTE3bI

Jauynocmuule. HopMUPOBAHHE IIEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEH-
HOW TPaKTUKHU

npeomemHble. 3HATh, KaK OOHAPYKUITU CBEPXMACCUBHYIO YEPHYIO NIBIPY B lIeHTpe [ anakTuku

I"anaktuku (3 yaca)

27/1 Krnaccugukanus ranaktuk 1 Tunbl ranakTuk ¥ X cBoricTBa. KpacHoe cMenienne u onpeeneHue pacCTOSHAN
JI0 TajakTHK. 3akoH Xa06a. Bpaienue ranakTuk U cojepkaHue TEMHOM Mate-
pHH B HUX

MemanpeomentHvle. UCTIONb30BaTh aJIeKBaTHBIE SI3bIKOBBIE CPECTBA AJIs 0TOOpakeHUs HHpopMaluu B pOpMe PeUeBBIX BBICKA3bIBAaHUMN C
EJNTBI0 TUTAHUPOBAHMSI, KOHTPOJISI U CAMOOIIEHKH; OCO3HABATh CAMOTO ce0s KaK JBIIKYIIYIO CHITy CBOETO HAyYEeHHUsI, CBOIO CIIOCOOHOCTH K
MIPEOJI0JICHUIO MPEMSATCTBUI U CAMOKOPPEKIIMU; O0BSICHATH MPOLIECCH, CBSI3U M OTHOILIEHMSI, BBISIBIIIEMbBIE B IIPOLIECCE N3YUEHUS TAHHON
TEMBI

auynocmupte. GopMUpOBaHHE MOTUBAIIMH B M3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BOBMOKHOCTHU TTO3HAHUS IPHPOIBI
npeomMemuble. HAYIUTHCS OMTUCHIBATH SJUTMITHYECKIE, CITUPAIbHBIC U HENIPAaBUIIbHBIE TATAKTUKH; YMETh (POpMyITUpoBaTh 3aKOoH Xa001a;
3HATh CIIOCOOBI ONPEIENICHHSI MACChl TAIAKTUK

28/2 AKTHBHBIE TaJJAKTUKU U KBa3apbl ‘ 1 ’ ITpupona akTuBHOCTH ranakTuk. [Ipuposa kBazapos

MemanpeomenHople. CIylliaTh, BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYX/I€HUH MPOoOsIeMbl; (POPMHUPOBATH IIeJIeN0IaraHue
KaK [T0CTAaHOBKY y4eOHOM 3aJJaui Ha OCHOBE COOTHECEHUS TOT0, YTO yXK€E U3BECTHO U YCBOECHO YHYaIIMMCS, M TOTO, YTO €I1€ HEU3BECTHO;
CaMOCTOSITENIbHO BBIJENIATH [T03HABATENBHYIO 1I€]Ib, YCTAHABINBATh IPUUYNHHO-CIIEICTBEHHBIE CBSA3U

JUYHOCmHble. POPMUPOBAHUE CAMOCTOATEILHOCTH B TPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUUECKUX YMEHUH; (OPMUPOBAHNE HABBIKOB
0000I1IeHUs ¥ CUCTEMaTH3aIMH TEOPETUYECKOT0 MaTepraa




Ne Hara Koi-Bo
Tema ypoxa Conepixanue ypoka
/o IJIaH (baKT 4acoB
npeomemmusle. yMETh OOBIACHATH MPUPOAY AKTUBHOCTHU T'aJlaKTUK; HAYYUTHCSA (POPMYJIMPOBATh 3HAUECHUE MOHATHUS "KBazap" U yMeTh OIU-
CBIBATh €ro (PM3HUYECKYIO TPUPOTY
29/3 CKorIeHusI TalTaKTUK 1 [Ipuponaa ckoIieHuit U pojb TEMHOM MaTepUU B HUX. MEeXTaIaKTUYECKUI Ta3 U

PEHTI€HOBCKOE U3IyUYE€HUE OT HEero. Sluencrast CTpyKTypa pacrpeeieHus rajiak-
THK ¥ CKOIUIEHHU BO BcenenHon

memanpeomemuoie. GOPMUPOBATH yUeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU; (POPMUPOBATH LIEJIENO0araHue Kak OCTaHOB-
Ky y4eOHOH 3a7jaui Ha OCHOBE COOTHECEHUS TOr0, YTO YK€ U3BECTHO U YCBOEHO YYAILUMCS, U TOT0, YTO €11 HEU3BECTHO; BBIIEIATH U
(GopMyIMpOBaTh O3HABATENIBHYIO L€J1b, UCKATh U BBIACIATh HEOOXOAUMYIO MH(OPMAIHIO, CIe10BaTh AITOPUTMY JESTEIbHOCTH
AuyHocmuple. HOPMUPOBAHUE LIETIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOM IIPAKTUKH

npeomenubie. yMeTh OOBACHATh IPUPOTY CKOIJICHUH I'aJIaKTHK, UX PEHTT€HOBCKOT'O U3Iy4YEHUs

Ctpoenue u 3Bomtoius Beenennoit (2 yaca)

30/1

Koneunocts u 6eckoneunocts Beenennoi 1 CBsi3b 3aKOHA BCEMUPHOT'O TATOTCHUS C MPEICTABICHUAMH O KOHEYHOCTH U Oec-
KoHeYHOCTH Bceenennoil. @oromerpuyeckuit napagokc. Heobxonumocts oomeit
TEOPUU OTHOCUTEJIBHOCTH JIJISI OCTPOCHHS MOJENN BeesleHHoM

Memanpeomemuple. C TOCTaATOUHOM ITOJTHOTOW U TOYHOCTBIO BBIPAYKATh CBOU MBICIIM B COOTBETCTBUHM C 33J]a4aMH U YCIOBUAMU KOMMYHHU-
Kalluy, CIyIIaTh M BCTYIATh B TUAJIOT, YIaCTBOBATH B KOJUIEKTUBHOM OOCYKIEHUH MPOOIIEMBI; BBIIIOIHATE ACHCTBHS 10 00pas3Ily, OLeHH-
BaTh U KOPPEKTHPOBATh AEUCTBUS B COOTBETCTBUU C 3TAIOHOM; CUCTEMHO MBICIUTb, CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATh 3HAKU U
CUMBOJIBI JUIs peIIeHUs YYeOHBIX U IT03HABATENIbHbBIX 3a/1a4

auynocmuwte. HopMUpOBaHHE LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEH-
HOM npakTuky; popmMupoBaHue yOeKAEHHOCTH B MPUMEHUMOCTH 3aKOHOB (PU3HKH K pEaIbHBIM SIBJICHUSIM

npeomennble. HayUUThCsl GOPMYIIHPOBAThH 3HaAUEHUE MOHATHUSA "(HOTOMETpHUECKUl MapaioKkc"; yMeTh OOBACHATH CBSA3b 3aKOHA BCEMUPHO-
IO TATOTEHUS C NMPEACTABIECHUSIMU O KOHEUHOCTH U OeckoHeuHOCTH BeeneHHol; 3HaTh He00X0IMMOCTh 001Iei TEOpUH OTHOCUTENBHOCTH
JUIs IOCTPOECHUS Mojenu BeenenHon

31/2

Mopens "ropsiueit Beenennoit" 1 CBsi3b cpeHel TUIOTHOCTH MaTEPHUH C 3aKOHOM paclIupeHus u reomerpueit Bee-
neHHon. Paguyc u Bo3pact BeeneHHoM

MemanpeomemHbple. BLISIBISATH TPOOIeMy, MHUIIMATUBHO COTPYAHUYATH B TIOMCKE U cOope nHbopMaIuu i e€ pa3perieHus; BEIACIATh U
OCO3HABATh TO, YTO YK€ YCBOEHO U YTO €IIE MOJIEKNUT YCBOCHUIO, OLICHNBATh KAYECTBO U YPOBEHb YCBOEHHUS MaTepuasa; aHAIM3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIUBATh IPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTUUECKYIO IIETTh PACCYKICHH, BBIIBUTATh U 000CHO-
BBIBaTh TMITOTE3BI

Jauunocmuule. GOPMUPOBAHKE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEH-
HOH IIPAKTUKH

npeomemHmble. HAYIUTHCS (HOPMYIUPOBATH 3HAUCHUE MTOHATUH "Topsiuast Becenennas'", "mMeraraiaktuka'; yMeTh OMUCHIBATH KOCMOJIOTHYE-
cKkue Mozenu BeereHHomn

CoBpeMeHHbIe TPOOIeMbI acTpoHOMHH (3 "aca)

32/1 |

‘ YckopeHHoe pacimupenue BeeneHHoN u ‘ 1 ‘ Bknag TémHOI Matepun B Maccy Beenennoii. HaGmronenue cBepXHOBBIX 3BE3]T B
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TEMHAas YHEPTHs JANEKNX rajlakTUKax U OTKPBITHE YCKOPEHHOro paciupenus Beenennoii. [pu-
pOJia CUJIbI BCEMUPHOTO OTTAJIKUBAHUS

MemanpeomentHvle. BbISABIATH IPOOIeMy, MHULIMATUBHO COTPYIHUYATh B IOUCKE U cOope MHPOpMaLuK JUIsl €€ pa3peleH s, BbIIEIATh U
0CO3HABAaTh TO, YTO YK€ YCBOCHO B Kypce (PM3MKHU U YTO eIé MOAJIEKUT YCBOCHHUIO, OLIEHUBATh KA4€CTBO U YPOBEHb YCBOCHHUSI MaTepHala,
aHAJIN3UPOBATh U CUHTE3UPOBATH 3HAHUS, YCTAHABIUBATh IIPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKYIO LIETIb PACCYXKICHUMN, BbI-
JBUTaTh 1 000CHOBBIBATH TUTIOTE3BI

auynocmuwle. HopMUpOBaHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEH-
HOH IIPAKTUKH

npeomemmubie. HAyINTHCS ONUCHIBATH SIBJICHUE YCKOPEHHOI'O pacIlupeHus BeeleHHoi; 3HaTh, YTO y4€HbIE TOHUMAIOT 110, TEMHOM dHEprU-
eif; 3HaTh (PU3NIECKUN CMBICI KOCMOJIOTHYECKOH IMOCTOSIHHON B YpaBHEHHH DWHIITEHHA

33/2

OOHapyxeHue MIaHeT y APYrux 3BE3] 1 HeBunnMmele ciyTHUKH y 3BE37. MeTObl OOHApYKEHUS HK30IUIaHET. DK30IUIaHe-
TBI C YCJIIOBUSIMH, OJIAaTONPUSATHBIMH JUTSI KU3HH

MemanpeomemHble. BLISBIATH TPOOJIEMY, MHUIIMATUBHO COTPYIHUYATH B IIOMCKE U cOope nHpopManuu i e€ pa3pelieHUs;, BEIACIATh U
OCO3HAaBAaTh TO, YTO YK€ YCBOEHO B Kypce (DU3UKHU U UTO el MOJJIeKUT YCBOSHUIO, OLIEHUBATh KAYeCTBO U YPOBEHb YCBOCHUS MaTepHaa;
AHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUUMHHO-CIIEACTBEHHBIEC CBSI3U, CTPOUTH JIOTUUECKYIO LIETb PACCYKICHUH, BbI-
JBUTATh U 00OCHOBBIBAThH TUIIOTE3BI

Jauynocmuule. HopMUpOBAHHE [EIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEH-
HOW ITPaKTUKHU

npeomemmsle. yMETh ONUCHIBATH METO/Ibl 0OHAPYKEHUS IK30IIAHET

34/3

ITouck xu3HU U pasyma Bo BeeneHHon 1 PasButure npeacTaBieHui O CyIIeCTBOBAaHUU KU3HU BO Beenennon. @opmyina
Hperika u yncno uuBuianzanuid B ['amaktuke. [Touck cUrHansoB OT BHE3EMHBIX
LMBWIN3ALUH U 110/1a4a CUTHAJIOB UM

Memanpeomemuple. BbISBIATH IPOOJIEMY, HHULIMATUBHO COTPYIHUYATh B MIOMCKE U cOope nHpopManuu AJis €€ pa3pelieHns; BbIACIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U YTO eIl MOAJICKUT YCBOCHHUIO, OLIEHUBATh Ka4eCTBO U YPOBEHb YCBOCHHUS MaTepHala,
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAaHABINBATh IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTUUYECKYIO 1I€TIb PaCCYXACHUMN, BbI-
JIBUTaTh 1 000CHOBBIBATH TUIIOTE3bI

auynocmuwle. HOpMUPOBAHKE LEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOW MPaKTUKK; (POPMHUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmusle. HaAyuInThCs (OPMYINPOBATH MPOOJIEMbI TOMCKA BHE3EMHBIX IMBUIIM3aLUN; YMETh 00bACHATH hopmyny Jpeiika

Peseps (1 vac)




