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ILJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS OCHOBHOWM OBPA3OBATEJBLHOM ITPOTPAMMBI CPEJTHEI'O OBIIETO
OBPA3OBAHUA 11O ACTPOHOMMMU B 11 kiacce

JInuHoCcTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00ydyaromuxcs K cede, K CBOeMy 3/10POBbIO, K IO3HAHUIO ce0s:

—  OpMEeHTalMs 00y4arolIMXcs Ha JOCTHKEHHE JIMYHOTO CYacTbhsl, PEATM3ALMI0 IO3UTUBHBIX KU3HEHHBIX NEPCHEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTb U CIIOCOOHOCTH K IMYHOCTHOMY CaMOOTIPEAETICHUIO, CIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbI;

— TOTOBHOCTb M CIIOCOOHOCTb 0O€CHeuuTh cebe W CBOUM OJM3KHUM JOCTOHHYIO KM3Hb B IIPOLIECCE CaMOCTOSATENIBHOM, TBOPUYECKOM M OTBETCTBEHHOM
NEeATEIbHOCTH;

—  TOTOBHOCTb U CIIOCOOHOCTH OOYYaroIUXcs K OTCTAMBAHUIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOI'O MHEHUS, TOTOBHOCTb U CIIOCOOHOCTbH BbhIpaOaThIBAThH
COOCTBEHHYIO MO3HIIMIO TI0 OTHOMICHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITHSIM MPOILIOr0 U HACTOSALIETO HA OCHOBE OCO3HAHUS U OCMBICIICHUS] UCTOPHH,
JYXOBHBIX LICHHOCTEW U JOCTHMKEHUM Halle CTpaHbl;

— TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOUIMXCS K CAaMOPAa3BUTHIO M CAMOBOCIIMTAHHIO B COOTBETCTBHH C OOIIEYETIOBEYECKHMMH IICHHOCTSMHU W HJICaJIaMH
IpaXJaHCKOI0 00I1IeCTBa, OTPEOHOCTh B (PM3NUECKOM CaMOCOBEPIIEHCTBOBAHUY, 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIILHON AEATEIbHOCTHIO;

— NpUHATHE M pealu3alus LEHHOCTEH 310pOoBOro M 0e30macHOro oOpa3a JKU3HU, OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHUE K
COOCTBEHHOMY (PU3MUECKOMY U MICUXOJIOTHYECKOMY 3/I0POBBIO;

—  HETPHTHE BPEAHBIX IPUBBIUEK: KYPEHHUs, YIIOTPEOICHHS aTKOTOIs, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOMIEeHHIT o0yqyarommxces k Poccuu kak k Poaune (OTedecTBy):

—  poccuiicKas UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKOM MIEHTUYHOCTH B MOJIUKYJIBTYPHOM COLMYME, YYBCTBO MPUYACTHOCTU K UCTOPHKO-
KYJIbTYPHOH OOIIHOCTH POCCHIICKOTO Hapoja U cyabbe Poccuu, maTpuoTH3M, TOTOBHOCTH K CIIy:KeHHI0 OTeUYecTBY, €ro 3alluTe;

— YBaXEHHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTHM Tniepes PoauHO#, ropaoctu 3a CBOM Kpaid, cBOW PoauHy, mpomnuioe W HacTosuee
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxeHne K rocyapCTBEHHBIM CUMBOJIaM (Tep0, drar, TuMH);

—  (QopMupoBaHUE YBAXKEHHS K PYCCKOMY S3bIKYy KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoii ®denepainuu, SBISIOMIEMYCS OCHOBOW POCCHUCKON
UJCHTUYHOCTHU U TTIaBHBIM (DAKTOPOM HAIMOHAILHOTO CaMOOIIPEICTICHHS;

—  BOCIHTAaHME YBa)KEHUS K KYJIbTYpE, A3bIKaM, TPaJAULUAIM U 00bIUasiM HapoA0B, IpoxuBatounx B Poccuiickoii @enepanuu.

JIM4HOCTHBIE pe3y/ibTAaThl B c(hepe OTHOLIEHUH 00YYAIOIIUXCS K 3aKOHY, T'OCYIapPCTBY M K IPA’KIaAHCKOMY 00IIIECTBY:

—  TPaxJaHCTBEHHOCTh, TPAKIAHCKAsl MO3UIIMS AaKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUICKOTO OO0IIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIHOHHBIE
nmpaBa U OOSA3aHHOCTH, YBAXKAlOIIETO 3aKOH U MPABOIMOPSAJOK, OCO3HAHHO MPUHHMMAIOIIETO TPaJUI[MOHHbIE HalMOHAbHbIE U OOIIeYeI0BEYECKUe
T'YMaHUCTHYECKHE U JIEMOKPAaTHYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHUIO B OOIIIECTBEHHOW KU3HU;

—  TMpU3HAHUE HEOTUYXKIJAEMOCTH OCHOBHBIX MpPaB W CBOOOJ YEIOBEKAa, KOTOPHIC MPHHAMIEKAT KAXKIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIECTBICHHUIO
COOCTBEHHBIX TpaB U cB0OOJ Oe3 HapyIlIeHUs PaB U CBOOOA APYTHX JIHII, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpPaBa U CBOOOJBI YEIOBEKA U TpakJIaHWHA
COTJIaCHO OOIIENPU3HAHHBIM TPHHIIMIIAM M HOPMaM MEXIYHapOJHOTO TpaBa W B cooTBeTcTBHHM ¢ KoHcTuTynmeir Poccuiickoir denepanuu, mpaBoBas U
MOJIUTAYECKAsE TPAMOTHOCTb;

—  MHUPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOE Ha JMAJIOTe KYJIBTYp, a TaKKe
pa3nuaHbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE;



—  MHTEpUOpHU3aLUs LEHHOCTEW AEMOKPAaTUM U COLMAIBHON COIUAAPHOCTH, FOTOBHOCTH K JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIECHUN B IPYIIE WIH
COLIMAJIbHOW OpraHu3aluy;

— T'OTOBHOCTb 06yan0H1ch;1 K KOHCTPYKTHBHOMY YYaCTUIO B IMPUHATHU pemeHHﬁ, 3aTparuBarOuXx HX IpaBa U UHTCPEChI, B TOM YHUCJIC B PA3JIMYHBIX
(dbopMax 00I1IeCTBEHHOI caMOOpraHu3allK, CaMOYIIPaBIIEHuUs, OOIIECTBEHHO 3HAYMMOM JAESITeIbHOCTH;

- MNPUBCPKCHHOCTL HACAM HWHTCPHAIHWOHAIM3MA, IIpy)K6bI, PaBCHCTBA, B3aWMMOIIOMOIIX HAPOJAOB, BOCHHUTAHHWC YBAXKHUTCIBHOIO OTHOHICHUA K
HAI[MOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX YyBCTBaM, PEJIUTHO3HBIM YOCKICHUSM;

— T'OTOBHOCTb 06yan0H1ch;1 MMPOTHUBOCTOATH MACOJIOTMU 3KCTPpCMU3MA, HAllMOHAJIM3MaA, KCCHO(l)OGI/II/I; Koppynuuu; JUCKPUMHUHALUKU 110 COLMAJIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAI[MOHATIHHBIM MTPU3HAKAM U IPYTUM HETaTUBHBIM COIIMAJIbHBIM SIBICHUSM.

JIMYHOCTHBIE Pe3y/ibTAThI B c(hepe OTHOIEHUH 00YYAIOIIUXCS C OKPYKAKIIUMH JIOJbMU:

—  HPABCTBCHHOE CO3HAHUE U IMOBEJACHHE HA OCHOBE YCBOCHHUS OOIICUSIIOBEUSCKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MMOBEJACHUS B MOJIUKYIHTYPHOM
MUpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JTMAJIOT C IPYTUMHU JIFOJbMH, JOCTHTaTh B HEM B3aMMOIIOHUMAHHUS, HAXOIUTh OOIIME IE]IU ¥ COTPYAHHYATH JUIT UX
JIOCTHKECHMS

—  TNPUHATHE TYMaHHCTUYECKHX IICHHOCTEW, OCO3HAHHOE, YBAXKHUTEIBHOE M JOOpOXKeNIaTeIhbHOE OTHOIIEHHE K JAPYroMYy UYEIOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

—  CIIOCOOHOCTh K COTEPEKHBAHUIO U (DOPMUPOBAHHME TO3MTUBHOTO OTHOILICHUS K JIFOJSAM, B TOM YHCJE K JIULAM C OIPaHHYCHHBIMH BO3MOXKHOCTSIMH
3J0POBbA U MHBAJIHOAM, 6epe>KHoe, OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHHUC K (1)I/ISI/II-IGCKOMy " IICHUXOJIOTHYCCKOMY 3JO0POBBIO APYTHUX JIIOI[Gﬁ, YMCHHC
OKa3bIBaTh MEPBYIO MOMOIIIb;

—  (opMHpOBaHHE BBIPAKECHHOH B TIOBEICHUU HPABCTBCHHON MO3MWIIMH, B TOM YHCJE CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOOpPY J00pa, HPaBCTBCHHOTO
CO3HAHMS U TIOBEICHHS HAa OCHOBE YCBOCHHMS OOIEUYENIOBEYECKHX IIEHHOCTEH M HPABCTBEHHBIX UYYBCTB (YECTH, JOJTA, CIPABEIJIMBOCTH, MUIOCEPAUS U
TPYXKEITIO0uS);

—  pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHHKAMH, JETbMH MIIAJIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJE3HOM,
y4ueOHO-HCCIIeI0BATENIbCKON, IPOEKTHOW U APYTUX BUAAX JI€ATEIbHOCTH.

JInuHoCTHBIE pe3yJabTaThl B chepe OTHOMIEHHIT 00y4alOIIUXCS K OKPYKaKIIeMy MHUPY, ’KHBOH NPHUPOJE, XyA0KeCTBEHHOH KYJIbType:

—  MHpPOBO33pE€HHUE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3sBUTHUs HAayKH, 3HAYMMOCTU HAYKH, TOTOBHOCTH K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BIIAJICHHUE TOCTOBEPHOU MH(pOpMAaIelt 0 MepeaOBhIX TOCTHKEHUSX U OTKPBITUSIX MUPOBOI M OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX
00 yCcTpoicTBe MHpa 1 00I1eCTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30OBaHHWIO, B TOM YHCIE CaMOOOPa30BaHHIO, Ha NPOTSHKEHUM BCEH JKU3HU, CO3HATENHLHOE OTHOIICHHE K
HETPEePBIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIENTHOHN MPo(hecCHOHAIBHON U O0IIECTBEHHOM eI TeThHOCTH,

—  DKOJIOTMYECKasi KylbTypa, OEpeXKHOe OTHOILIEHHS K POJHOW 3emiie, MPUPOTHBIM OoraTcTBamM Poccuu W Mupa; MOHUMaHHE BIUSHUS COIHAIIBHO-
SKOHOMHYECKUX IPOIECCOB HAa COCTOSHHUE NMPHUPOJIHONW M COIMAIBHOW CPeNbl, OTBETCTBEHHOCTh 332 COCTOSIHHE MPHUPOJHBIX PECYpPCOB; YMECHHS W HAaBBIKU
Pa3yMHOT'O MNPpUPOAOIIOJIb30BAHUA, HCTCPIIMMOC OTHOUICHUC K I[eP'ICTBI/IHM, MNPUHOCAIINUM BPCA 3KOJIOTHUH, an06peTeHHe OIlbITa 3KOHOFO-HaHpaBHeHHOﬁ
TeSTeTbHOCTH;

—  3CTETMYECKOE OTHOIICHHS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPOICTBY COOCTBEHHOIO OBITA.



JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOLMIEHNH 00YYAIOIIUXCSH K CeMbe U POAUTEIAM, B TOM YHCJIe OAT0OTOBKA K CEMEHOM KU3HM:

OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO MPUHATUS LICHHOCTEH CEMEMHON KU3HH;
MOJIOKUTEIBHBINA 00pa3 CeMbH, POJUTENILCTBA (OTLOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALIUS TPAJIULIMOHHBIX CEMEHHBIX [IEHHOCTEH.
JIMYHOCTHBIE Pe3yJibTAaThI B c(hepe OTHOLIEHHUSI 00y4aIIMXCS K TPYAY, B cepe COUATbHO-IKOHOMHUYECKUX OTHOIIEHUI:

yYBa)KEHHE KO BCceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTB K 3allIUTE CBOCH COOCTBEHHOCTH,
OCO3HAHHBII BBIOOp OyayIieii mpodeccrun Kak myTh U cocod peanu3aniy COOCTBEHHBIX )KU3HCHHBIX IJIAHOB;
TOTOBHOCTh OOYYAaIOIIMXCS K TPYIOBOH MPO(ECCHOHATBHON AEATEIBHOCTH KaK K BO3MOXKHOCTH Yy4YacTHsi B PEIICHUH JIMYHBIX, OONIECTBEHHBIX,

rOCy/IapCTBEHHBIX, OOIIEHAIMOHATBHBIX TIPOOIIEM;

HOTpe6HOCTb TPYAUTHCA, YBAXKCHUC K TPYAY U JIIOAAM TpyAd, TPYAOBBIM JOCTUKCHUSM, I[O6pOCOB€CTHOe, OTBCTCTBCHHOC M TBOPUCCKOC OTHOIICHHUEC K

pPa3HbIM BHJIAM TPYJOBOM JIEATEIBHOCTH;

TOTOBHOCTb K CaMOOOCITYKMBaHUIO, BKIII0Yasi 00yYeHHE U BHITIOJHEHHE TOMAIIHUX 00s3aHHOCTEH.
JInuHocTHBIE pe3yabTaThl B cepe PU3NIECKOT0, MCUXOJIOTHYECKOTr0, COIUATBHOI0 H AKA/IeMHUYeCKOro 0JIaronoJ1y4usi 00y4aonmxcs:

(1)I/I3I/I‘~I€CKO€, OMOIMOHAJIbHO-TICUXOJIOTHYCCKOC, COLHAJIbBHOC 6J1ar0nonytme 06yqa101111/1xc;1 B KH3HH O6p330BaTCJH)HOI71 opraHuizalvu, OIIYIICHHC

ACTbMHU 0€30I1aCHOCTH M IICUXO0JI0THYECKOI0 KOM(i)OpTa, HH(i)OpMaHHOHHOﬁ 0€301IaCHOCTH.

JINYHOCTHBIMH Pe3yJIbTATAMH OCBOCHHS ACTPOHOMHH SIBJISIOTCH:
®  yMEHHUE YIIPaBIIATh CBOCH II03HABATEILHOM JEATEILHOCTBIO;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHMIO, HA MPOTSHKEHUH BCEH )KNU3HH; CO3HATEIBHOE OTHOIIEHHE K HENPEPHIBHOMY 00pa30BaHMIO KaKk
YCIIOBHIO YCTICITHOH MPO(eCCHOHANBHON 1 00IIECTBEHHOH eATeIbHOCTH;

® yMCHHE COTPYIHHYATh C B3POCIBIMH, CBEPCTHHKAMH, IETHMH MIAAIIETO BO3pacTa B 00pa3oBaTEIbHOH, y4eOHO- HCCIENOBATENBCKOM, MPOCKTHON W NPYTUX BHAAX
JIeATEIILHOCTH;

® chOpMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH;, OCO3HAHHE 3HAYMMOCTH HAyK{, BJAJICHUS JOCTOBEPHOM
nHpOpMaNHUeH 0 MepeIOBBIX TOCTIKEHUSAX W OTKPHITHAX MHPOBOI M OTEYECTBCHHON HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 yCTpoicTBEe MUpa U 0OIIeCTBa;
TOTOBHOCTH K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

®  YyyBCTBO IOPJOCTH 32 OTEYECTBEHHYIO KOCMOHABTHKY, TYMaHH3M;
®  [I0JIOKUTENNBHOE OTHOLIEHHE K TPY/Y, HEICYCTPEMIEHHOCTB;

® HKoJIOTMYECKas KyJbTypa, OepekHOe OTHOLIEHHWE K POIHOM 3emile, MpUpOAHBIM OorarcTBam Poccum, Mupa M KocMoca, IIOHMMaHHE OTBETCTBEHHOCTH 33 COCTOSHHE
MIPUPOIHBIX PECYPCOB M Pa3yMHOE MPHUPOIOTIONB30BaHHUE.

Ilnanupyemble MeTanpeaMeTHbIe pe3yabTaTthl ocBoennst OOII
MertanpeameTHble pe3yiabTaThl OCBOCHMSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl MPEICTaBICHbI TPEMsl TPYINaMU YHUBEPCAJIbHBIX YUEOHBIX

nevicteuii (YY ).



1. PeryasTHBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUSA
OO0yuaromuiicss Hay4YuTCs:

—  CaMOCTOSITENBHO ONPEAEIIATH LIEJIN, 33/1aBaTh IAPAMETPhl U KPUTEPUH, IT0 KOTOPHIM MOKHO ONPEAEIUTh, YTO 1€JIb IOCTUTHYTA;

—  OIICHMBATh BO3MOJXKHBIC TOCITEACTBHUS JOCTH)KCHHS TIOCTABICHHOW IIENU B JEATEIBHOCTH, COOCTBEHHOH XW3HU W JKU3HH OKPYKAIOIIUX JFOICH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX 3TUKHU U MOPAJIH;

—  CTaBUTH ¥ POPMYIHPOBATH COOCTBEHHBIC 33]]a4l B 00Pa30BATEIILHON IEATEIHHOCTH U )KU3HEHHBIX CUTYaIUsX;

—  OILIGHMBATh PECYPCHI, B TOM YHCIIE BpEeMs U Apyrue HeMaTepuaibHble Pecypchbl, HEOOXOAUMBIE JIJIsl TOCTUKEHUS TOCTABJICHHON 1IN,

—  BBIOMpaTh MyTh JTOCTUKEHUS LEJIH, INIAHUPOBATH PEILICHUE MMOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepUaJIbHbIE U HEMaTePUAIbHBIC 3aTPATHhI;

—  OpraHu30BbIBaTh 3()(HEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX AJIsi JOCTHKEHUS ITOCTABJICHHOM 11ETH;

—  COIIOCTaBJIATH IOJIYYEHHBIM pe3yibTaT ACSITEIBHOCTH C IOCTABICHHON 3apaHee LEIbIO.

2. [To3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

OOyyaromuiicd Hay4YuTCs:

— HCKAaTh W HAaXOAWTh OOOOIICHHBIE CIIOCOOBI PEUICHUs 3a/1a4, B TOM YHCIIE, OCYIIECTBIATh Pa3BEPHYTHIH HH()OPMAIIMOHHBINA MOWCK M CTaBUTh HA €T0
OCHOBE HOBbIE (yueOHbIEe U II03HABATEIIbHBIC) 33/1a4H;
—  KPWUTUYECKH OIICHWBATh M MHTEPIIPETHPOBATh MH(POPMAIUIO C PAa3HBIX MO3UIMHA, pPACMO3HABAaTh U (PUKCHPOBATH MPOTUBOPEYUs B MH(OPMAIIOHHBIX
HCTOYHUKAX;
—  HUCHOJIb30BaTh PA3JIMYHBIE MOJIEIbHO-CXEMAaTUYECKUE CPEACTBA JUIsl MPEACTABICHUS CYLIECTBEHHBIX CBSI3€H M OTHOIIEHUH, a TaKKe IMPOTUBOPEUMIA,
BBISIBIICHHBIX B MH(OPMALIMOHHBIX UCTOUHUKAX;
—  HaxXOJWUTh M NPUBOJUTH KPUTHUECKHE APTYMEHTHI B OTHOIICHUU JIEHCTBUM U CYKIEHHI APYroro; COKOMHO M Pa3yMHO OTHOCUTBHCS K KPUTHUECKUM
3aMEYaHUsM B OTHOIIEHUH COOCTBEHHOI'O CYXJIEHUS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;
—  BBIXOJMTH 3a paMKM y4e€OHOTro MpeAMETa U OCYIIECTBIAThH IEJIEHANIPABICHHbIN MOUCK BO3MOXHOCTEH AJIi HIMPOKOrO MEpeHOoca CPEICTB U CIOCOOOB
JICNCTBUS,
—  BBICTpauBaTh MHAMBHUIYaAJIbHYIO0 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAsI OTPAaHUYEHUS CO CTOPOHBI IPYTMX YYaCTHUKOB M PECYPCHBIE OTPaHUUEHUS;
—  MEHATH U YACPKUBATh pa3HbIE MO3UIMH B I03HABATEIBHON AESITEIbHOCTH.
3. KoMMyHHKaTHBHbIE YHUBePCAJIbHbIE YUeOHBbIE el CTBUS
OOyuarouuiicss HAyYUTCS:

—  OCYIIECTBISITh JIEJOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHMKAMH, TaK U CO B3pPOCIBIMH (Kak BHYTpPH OOpa3oBaTeNbHOM OpraHu3aluM, Tak U 3a ee
npesenamu), moAOupaTh NapTHEPOB IS AETOBOM KOMMYHUKAIIUN UCXOs U3 COOOpaKeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, a HE IMYHBIX CUMITIATHIA;

—  TIPH OCYILECTBJICHHUH TPYIIOBOM pabOThI OBITH KaK PYKOBOAUTEJIEM, TaK U WIEHOM KOMaH/bl B Pa3HbIX pOIIX (TeHepaTop Uael, KpUTHUK, UCIIOIHUTEND,
BBICTYMNAIOLIHH, SKCIEPT U T.1.);

—  KOOPJIMHHMPOBATH U BHINOIHATE PA0OTY B YCIOBUAX PEAIbHOIO, BUPTYaIbHOIO U KOMOMHUPOBAHHOIO B3aUMOJEHCTBUS;

—  Pa3sBEpHYTO, JOIMYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C MCIIOIb30BAaHUEM aJI€KBATHBIX (YCTHBIX U MMCbMEHHBIX ) S3BIKOBBIX CPEICTB;



—  pacmo3HaBaTh KOH()JIMKTOT€HHBIE CUTYallMM W TPEAOTBPAIIAaTh KOH(JIMKTHI 10 MX AKTUBHOW (ha3bl, BHICTPAWBaTh JEJIOBYI0 M 00pa30BaTEIbHYIO
KOMMYHHKAIHIO, n30eras JUYHOCTHBIX OLIEHOYHBIX CYKACHUH.
IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHMS ACTPOHOMMHU HA 0230BOM YPOBHE AABJISIIOTCS:

® chopMHUPOBAHHOCTH IPECTaBICHHA O cCTpoeHNH COTHEYHON CHCTEMBI, IBOJIIOIMH 3BE3] U BCelleHHOH, MPOCTpaHCTBEHHO-BPEMEHHBIX
MaciTabax BceeneHnHoi;

® JIOHMMAaHHME CYIIHOCTH Ha6J'IIO,I[aeMBIX Bo Bcenennoit HBHeHI/II;'I;

® BJIAJICHUE OCHOBOIIOJATalOIIMMU ACTPOHOMHYECKUMHU MTOHATUSAMHU, TEOPUSIMU, 3aKOHAMU U 3aKOHOMEPHOCTSIMH, YBEPEHHOEIIOJIb30BAHUE
ACTPOHOMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

® chOpMHUPOBAHHOCTH MPEACTABICHUI O 3HAYEHUU ACTPOHOMHUHU B MPAKTUUECKOW IEATEIBHOCTH U JAIbHEHIIEM HAyYHO-TEXHUYECKOM
pa3BUTUH;

® (OCO3HaHUC poiin OTCYCCTBCHHOM HAayKn B OCBOCHHH n  HUCIOJIb30BaHUU KOCMHYCCKOI'O IMPOCTPaHCTBA n
PA3BUTHUAMCIKAYHAPOAHOTO COTPYAHUYICCTBA B 9TOM 00JIaCTH.

Conep:xanue yueOHOro npeamera

BBeieHue B ACTPOHOMUIO

Crtpoenune n macmtadbl BeesieHHOM, U coBpeMeHHbIe Ha0MoaeHus Kakue tena 3anonusaoT Beenennyro. KakoBbl ux
XapaKTepHbIE pa3Mepbl M paccTOsHMS Mexay HuMu. Kakue (¢usnueckue yclioBUs BCTpedaroTcsi B HHUX. BceneHHas
pacrumpsiercs.

['ne u kak paboTarOT caMble KPYMHbIE ONTHYECKUE TeecKonbl. Kak acTpoHOMBI HCCNeAyIOT raMMa-u3nydenue Beenennoit. Uto

YBUACIUTPABUTALITMOHHO-BOJTHOBEIC U HeﬁTpHHHBIe TCJICCKOIIBI.

AcTpomerpus
3Bé3a1H0E HE00 M BUIMMOE JIBHKEHNE HE0CCHBIX CBeTHJI

Kakue 3BE3ap1 Bxomar B co3Be3auss Opuona u JleGems. ComHIile ABWKETCS MO SKIUNOTHKE. [LMaHeThl COBEpIIAOT MeTIe00pa3Hoe
JBUKEHHUE.
HebGecHbie koopanHATHI



Yro Takoe HeOecHBIN SKBaTOp M HeOecHBbI MepuanaH. Kak cTposT 3KBaTOpualbHYIO cHUCTeMy HeOecHbIX KoopauHat. Kak ctposr
TOPU30HTAJIBLHYIO CUCTEMY HEOSCHBIX KOOPIUHAT.

BuauMmoe aBu>KeHMe yiaHeT ¥ CoyiHIa

[letneoOpa3zHoe ABMKEHUE IUIAHET, MOMATHOE M MPSIMOE JIBIXKEHUE IUIaHET. DKIMUITUKA, 30/IMaKkalbHble co3Be3ausi. HepaBHoMepHOE
nerkeHre CoJTHIA M0 SKITUITHKE.

ABuKeHue JIyHbl M 3aTMEHUS

®a3pl JIyHBI U CMHOAWYECKUU MECHAL], YCJIOBHUS HACTYIUIEHUS COJIHEYHOTO W JYHHOTrO 3arMeHuil. [louemMy mpoucxoasit COIHE4YHbIE
3atMeHusA. Capoc 1 NpeicKa3aHusl 3aTMEHUN

Bpemsa u KasieHAaphb

3BE3IHOE U COTHEYHOE BPEMS, 3BE3IHBINA U TPOIMYECKUN TOJI.

YCTpoWCTBO ~ JIYHHOTO M COJIHEYHOTO KajeHaaps, MpooOiieMbl wuxcoriacoBanus KOnmaHcKuil U TpUTrOpUaHCKUM KaJeHIapu.
Heb6ecHad MexaHuKa 'einoneHTpUYecKas cuCTeMa MUpa

[IpencraBnenuss o crpoeHun COMHEYHOW CUCTEMBbI B AHTUYHBIC BPEMEHA W B CPEIHEBEKOBBLE. | €MMONEHTpHUYECKass CUCTeMa MUpa,
JI0Ka3aTeabCTBO BpaiieHus 3emiun Bokpyr Connua. [lapannake 3BE€37 U onpeieIeHHe pacCTOSHUS JO HUX, TapCEK.

3akoHbl Keniepa

OtkpeiTiie U.Kemnepom 3axkoHOB nBukeHus tuianetr. OTKpbITHE 3akoHa BcemupHoro tsaroreHuss u 0000méEHHbIe 3akoHBI Kemepa.
OnpeneneHrne Macc HEOECHBIX TeEN.

Kocmuueckue ckopoctu

Pacuétel mepBoil M BTOPOM KOCMHUYECKOW CKOpPOCTH M uX (usnueckuit cmbici. [Tonér FO.A. Narapuna Bokpyr 3emiM 1o KpyroBou
opowure.

Me:x11aHeTHbIE NIepes1eThI

IToHsiTHE ONITUMAIIBHOM TPACKTOPUHM I0JIETA K IIaHEeTe. Bpems 1mosnéra K IiaHeTe U JaThl CTapToB.

JlyHa 1 eé BiMsAsHME Ha 3eMJII0

Jlyuneiii penbed u ero npupoma. [lpunuBHoe B3aumopeiicTBue mexay JlyHoit u 3emnéin. Ynanenue JIyHbl oT 3eMiau U 3aMenjieHuE
BpamieHus 3emin. [Ipereccust 3eMHON OCH U NpeIBapeHUE paBHOICHCTBUIA.

CrpoeHue COJTHEYHOM CHCTEMbI

CoBpemennble npeacrabiienns 0 CoJlHEeYHOI cucreme.

CocraB CosiHeuHO# cucteMbl. [[1aHeThl 3eMHOM TPYNIBI U TUIAHETHI- TUTAHTHI, UX MPUHIUTIHATBHBIC pasmuunsi. O61ako komet OopTa
ITossic Konniepa. Pasmepsl Tes1 COMHEYHOM CUCTEMBI.



Ill1aneTra 3emis

®dopmMma u pazmepsl 3emin. Buyrpennee crpoenue 3emiu. Poib napuukoBoro s¢pdexra B GopMupoBaHUM KiIinMaTa 3eMIu.

[I)1aHeThI 3eMHOU rpynnsbl

Uccnenosanust Mepkypusi, Benepst u Mapca, ux cxoxectb ¢ 3emnéidl. Kak mapHuKoOBBIH 3((EKT rpeeT MOBEPXHOCTh 3eMIH U
neperpeBaet armocdepy Beneprl. Ects nmu xu3np Ha Mapce. DBomonust opouT cmyTHuKOB Mapca ®@oboca u [leiimoca.
Ill1aHeThI-ruraHThl

Ousnueckue cpoiictBa FOmurepa, CatypHa, Ypana u Henrtyna. Bynkannueckas aestenbHOCTh Ha cnyTHHke FOmurtepa HMo. Ilpupona
KOJIE[IBOKPYT IUIAHET-TUTaHTOB.

[I/1aHeThI-KapJIMKU M UX CBOMcTBa.MaJibie Tesia CO/IHEYHOM CUCTEMBI

[Ipupona u neuxxenue acrepono. Cnenuduka qBrxKeHUs rpymnmn actepouaoB TposiHues u ['pekos. [lpupona u aBmxenue komer. [osic
Koitnepa u O6nako komet Oopta. [Ipupoaa MeTeopoB 1 METEOPUTOB.

MeTeopbl U METEOPUTHI

[Ipupona magaromux 3BE371, METCOPHbIE MOTOKM M MX paauaHThl. CBA3b MEXIy METEOpPHBIMH IIOTOKaMH M KoMmeramu. I[Ipupona
KAMEHHBIX U KEJIE3HBIX METEOPUTOB. IIprpoaa METEOPUTHBIX KpPAaTEPOB.

[IpakTryeckad acrpodusvka u ¢usvka CoaHnaMeToabl acTpoPpU3nYECKUX UCCIeJOBAHUMN

VY CTpOoHCTBO M XapaKTEPUCTUKH TEJIECKONOB pePpakTopoB U pedaeKTOPOB. Y CTPOMCTBO paguOTENECKOIOB, pauOMHTEPPEPOMETPHI.
CoJiHLE

OcHoBHble xapakTepuctuku ConHna. OmnpenesieHHe Macchl, TEMIEpaTypbl U xuMuueckoro cocraBa CoiHia. CTpoeHHUe COJIHEUHOU
atMocepsl. ConHeuHasi akTUBHOCTb U €€ BIUSIHUE HAa 3eMilto U Ouocdepy.

BHyTpeHHee cTpoeHue CoHLA

Teopetnuecknii pacuér temreparypsl B LeHTpe CosHna. fnepHblii MCTOYHUK SHEPTUU M TEPMOSJIEPHBIE PEAKLIWHM CHHTE3a TEIHs U3
BOJIOPO/Ia, TEpEeHOC 3Hepruu u3 neHTpa ConHIla HapyKy, KOHBEKTUBHAs 30HAa. HEUTpHUHHBIN TEJIECKOM U HAOII0ICHUS TTOTOKAa HEUTPUHO
ot ConHia.

3BéE31bI

OCHOBHBIE XapaKTePUCTUKHU 3BE3/1

OnpeneneHrne OCHOBHBIX XapaKTEPUCTUK 3BE31: MAacChl, CBETUMOCTH, TEMIIEpAaTypbl M XHMHYECKOro cocraBa. CrnekrpanbHas
Kjaccuukanus 3BE31 U e€ pu3ndeckue OCHOBBI. J[MarpamMma «CHEKTpalIbHbIM KJIacc» — CBETUMOCTb 3BE3[, CBSA3b MEXIY Maccou U
CBETUMOCTBIO 3BE3 .

BHyTpeHHee cTpoeHM e 3BE3],

CrpoeHue 3B€3/bl II1aBHOM MOCIEA0BATENLHOCTU. CTpOEHHE 3BE3/] KPACHBIX TUTAHTOB U CBEPXTUTAHTOB.



BeJible KapJIMKH, HEUTPOHHBIE 3B€3/bl, NyJIbCAPbI U YEPHBbIE JbIPbI

Ctpoenue 3BE371 OenbIX KapJIUMKOB U Mpesell Ha X maccy — npenen Yanapacekapa. [lynbcapbl u HelTpoHHBIE 3BE31b1. [Iprpoaa y€pHbIX
IbIp UMX TapaMETPHI.

/IBOiiHBIEe, KpaTHbIE U NlepeMeHHbIe 3Bé3 bl

HaGnrogenuss MBOWHBIX M KpATHBIX 3BE37. 3aTMEHHO-TIEpEMEHHbIE 3BE3MbI. OmpeseneHne Macc NBOWHBIX 3BE37. [lymbcupytomue
MepeMeHHbIC 3BE3/IBI, KPUBBIC M3MEHEHHS Ojecka 1edens. 3aBUCHUMOCTh MEXIY CBETUMOCTBHIO M MEPUOAOM MyJbcaluid y medewn.
[edenmpr — masiku Bo BeeneHHOMN, IO KOTOPBIM ONPEIEIISIOT PACCTOSIHUS 10 JAIEKNX CKOIUICHUHN U TaJIaKTHK.

HoBble 1 cBepXHOBbI€E 3BE3/bI

XapakTepUCTUKU BCIBIIIEK HOBBIX 3BE3/. CBS3b HOBBIX 3BE3]] C TECHBIMHU JIBOMHBIMHU CUCTEMaMU, COACPKAIIUMU 3BE3]ly O€IbIil KapiIuK.
[lepeTexanue BeliecTBa U AAEPHBINA B3PBIB HA MOBEPXHOCTU Oesioro kapiuka. Kak B3phIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTUKU
BCIIBIIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAIIMOHHBIN KoOJIIAnc Oenoro kKapiaukac maccod Uanapacekapa B cOCTaBe TECHOW JBOMHOM 3BE3/IbI
— BCIIBIIIIKA CBEPXHOBOW IMEPBOTO THUIA. B3pbIB MacCMBHOW 3B€3/1bI B KOHIIE CBOEW 3BOJIIOLIMM — B3PBIB CBEPXHOBOM BTOPOTO THIA.
HaOmnronenue ocTaTKOB B3phIBOB CBEPXHOBBIX 3BE3/I.

JdBo IO MA 3BE3/: POXKAEHUE, )KU3Hb U CMEPTh 3BE3 ],

Pacyér npomoKHATENBHOCTH KU3HM 3BE3J] PA3HOM MacChl Ha TJIABHOM IMOCJIENOBATENBHOCTU. llepexon B KpacHbIE TUTaHTBl M
CBEPXTUTaHThI MOCJE Ucuepranus Boaopoaa. CrokoiiHas 3BOJIOLMS MaJOMACCUBHBIX 3BE3], U TPAaBUTALMOHHBINA KOJUIANC U B3PBIB C
oOpa3oBaHMEM HEWTPOHHOM 3BE3/bl WIIM YEPHOHN JBIPHI MACCUBHOM 3Be3/1bl. OnpesieieHre BO3pacTa3BE3THBIX CKOTUICHUM U OTACIIbHBIX
3BE3/ U ITPOBEPKA TEOPUHU IBOJIIOLINU 3BE3.

Mueunplii IyvTe

I'a3 u nbLIb B ['as1akTHKE

Kak  oOpasyrorcst oTpaxkarenbHble TyMaHHOCTH. Ilouemy cBeTsaTcaaudy3Hbie TYMAaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NBUIEBBIC TYMAHHOCTHU B ["ajlakTHKE.

PaccesaHHble U IapoBbIe 3BE3HbIE CKOIJIEHUS

Hab6nromaembie cBOMCTBA paccessHHBIX 3BE3AHBIX CKorUieHnH. HabmomaeMbie CBOMCTBA MIApOBBIX 3BE3MHBIX CKOTUICHUM. Pactipenenenue
Y XapakTep ABWXKEHHUs CKoruieHud B ['anaktuke. Pacnipenenenue 3BE€3/1,CKOILUICHUH, Ta3a U kUK B ['anakTuke.

CepxMmaccuBHas 4€pHas apipa B 1neHTpe [amaktuku u kocmudeckue nyun. MHbpakpacHble HAOMIONCHUS ABMKCHUS 3BE3]] B LIEHTPE

[NamakTikn noObHApYXEHHE B LIEHTpE lNanakTuku CBEPXMACCHUBHOW YEPHOMN nbIpbl. Pacuér apaMeTpoB
CBEPXMACCHUBHOW YEPHOMN JBIPHI. HabnroneHusikoOCMUYECKHX JTydeil ¥ BiX CBSI3b CO B3PhIBAMH CBEPXHOBBIX 3BE3/I.
FanakTuku

Kak knaccudunmpoBanu rajakTukd mno ¢opMme M KamepToHHas auarpamMma Xa00ja. CBONCTBa CHUpPaNbHBIX, SJUIMOTHYECKUX U



HENIPAaBWIbHBIX rajJakThK. KpacHoe cmenienre B CeKTpax raJlakTUK U ONPENEIICHUE PACCTOSIHUSA 10 HUX.

3axkoH Xa66J1a

Bpaienue ralakTuk ¥ TEMHasi MaTEPHsI B HUX.

AKTHBHBIE raJIaKTUKH M KBa3aphl

[Ipupona akKTUBHOCTH TajaKTHUK, PAJUOTAIAKTUKUA W B3aMMOJECHCTBYIOUIME ranakTuku. HeoObluHbIE CBOMCTBAa KBa3apoB, UX CBA3b C
AIPAMH TAJIAKTUK U AKTUBHOCTBIO YEPHBIX JBIP B HUX.

CKomleHHd raJlakTuK

HaGntonaeMble CBOMCTBa CKOIUIEHWH TalakTHK, PEHTTEHOBCKOE W3Jydy€HHUE, TeMmIepaTypa M Macca MEXIajJaKTU4eCcKoro rasa,
HEOOXOMMOCTh CYIIECTBOBAaHMS TEMHOW MAaTEpUH B CKOIUIEHUAX rajlakTUK. OIleHKa Macchl TEMHOM MaTepuu B CKOIICHUSX. Syencras
CTPYKTYpa paclpeeieHUs TAIAKTUKYU CKOIIJICHUN TaJIaKTHK.

Crpoenue u 3Borouns BeesneHnnoit

KoneuHocTs 1 0eckOHEYHOCTH BeesleHHOM — nmapagoKCehl KIACCHYeCKOH KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTEHUS W TPEACTABICHHUS O KOHEUYHOCTH U OeckoHeuHocTH BceeneHHoi. DOTOMETpUUECKUU Mapajokc U
MPOTUBOPEYMST MEXY KIACCUUYECKUMHU NPEJICTABICHUSAMHU O CTpoeHuu BceneHHoil n HaOmoaeHusMu. HeoOX0IMMOCTh NpHBIICYEHUS
oOlIell Teopuru OTHOCHUTENBHOCTH JIA MOCTpoeHus Mojenu BceenenHol. CBsi3b MEXIy T'€OMETPUYECKHMX CBOMCTB NPOCTPaHCTBA
Bcenennoii ¢ pacripeiesiecHUEM U IBUKCHUEM MaTEPUU B HEH.

Pacuiupawmascsa BecesieHHasn

CBsi3b cpellHEN MIIOTHOCTH MATEPHUH C 3aKOHOM PACIIMPEHUs U T€OMETPUUYECKUMHU CBOMcTBaMu BcenenHoi. EBKNaIOBa 1 HEEBKIN0BA
reomeTpusi Becenennoil. Onpenenenne paanyca u Bo3pacta BeeneHHOM.

Mogenb «ropstuert BceneHHOW» U peTMKTOBOE U3TyYEHUS

OOpazoBaHue XMMUYECKUX 31eMEHTOB Bo Bcenennoil. O0unue renus Bo BceneHHONW M HEOOXOAMMOCTh 0Opa3oBaHUsl €ro Ha paHHUX
sTanaxsBoitounu Beenennoit. HeoOXonuMocCTh HE TOJIBKO BBICOKOM MJIOTHOCTH BEIIECTBA, HO M €r0 BHICOKOM TeMIIepaTyphbl Ha paHHUX
Jranax 3BoJonMU BeeneHHon. PenukToBoe u3ilydyeHne — U3iyd4eHue, KOTOpOe OCTajaoCh BO BCeleHHOM OT ropsiyero u CBEpXILIOTHOIO
COCTOSIHMSI MAaT€pUU Ha paHHUX dTanax >ku3Hu Bcenennoil. HabmiomaeMble cBoicTBa penukToBOro uzinydyenus. [louemy HeoOxonmmo
MpUBJICYCHHE OOIIEH TEOPUH OTHOCUTENBHOCTHU AJI MOCTPOCHUS Mojien BeeneHHOoH.

CoBpeMeHHbIE TPO0JIEMbI ACTDOHOMHUM

YckopenHoe pacmpenue BeesleHHOU M TEMHAsI SHEPIrUs

HaGmonenust cBepXxHOBBIX 3BE31 | ThMa B Aan€Kux rajlakTUKaX U OTKPBITHE YCKOPEHHOTo pacuiupenus BcenenHoi. OTKpbITHE CHIIBI
BCEMUPHOTO OTTaJKMBaHWsA. TEMHas dHeEprus yBelInduBaeT Maccy BcenenHon no mepe e€ pacmmpenus. lIpupona cuner Beemupnoro
OTTAJIKUBAHUS.



O6Hapy:KeHHUe IJIAaHEeT BO3Jie APYrux 3Bé3 .

HabGnronenus 3a qBukeHueM 3BE3/1 U ONPEICTICHUST MacC HEBUIUMBIX CITYTHHUKOB 3BE3/], BOZMYIIAIOLIUX UX MPSIMOJMHEHHOE JBUKEHUE.
MeroabloOHapy>keHus dKk3oriaHeT. OleHKa YCIOBUM Ha MOBEPXHOCTIXAK3o0IiaHeT. [louck sk3omianer ¢ KOM(POPTHBIMHU YCIOBUSIMU
IUISl )KU3HUHA HUX.

ITlovckM :KU3HM U pa3yMma Bo BcesieHHOM

Pa3Butne HpeI[CTaBJ'IeHI/Iﬁ O BO3HUKHOBCHHMHM MW CYHICCTBOBAHUMU JKHU3HHU BO Bcenennoii. COBpeMCHHBIe OLOCHKHN KOJIM4YECTBaA

BBICOKOPA3BUTHIX LUBWIM3aLui B ["aakTrke. [TonbITk 0OHapyEHUS U MMOCBUIKH CUTHAJIOB BHE3EMHBIM LIUBUIIU3ALISIM.
®OPMbI OPTAHU3AIINU YUYEBHBIX 3AHATUI

1) TPAAUIIMOHHBIE: nexmus, npaktukym, 0ecea, KOH(GEpeHIIHsl, CEMUHAp, 3a4€Thl, MUCbMEHHbBIE PAOOTHI, UTPHI.

2) HETPAJIMIIMOHHBIE: npe3enTtanus, MacTep-Kjiacc COPEBHOBaHUE, TYPHUP, KPYIJIbIN CTOJI, UCCIIEI0BAHNE, COCTAaBICHUE IIPOEKTA.

Peanu3zanus BocnuTaTenbHOIO NOTEHLMANA YPOKa MPEIoaraeT clieayolee:

® YCTaHOBJICHME JOBEPUTEIIbHBIX OTHOIICHUH MEX/1y YUUTENIEM U €r0 YYeHUKAaMHU, CIIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIIPUATHIO yUAIIUMHCS
TpeOoBaHUI U TPOCHO yUUTENsI, IPUBICUEHUIO NX BHUMAHUS K 00CYyXJaeMOH Ha ypoke HH(POpMAallU1, aKTUBU3ALIUU UX T03HABATEIbHOMN 1EATEIIbHOCTH;

e 100YX/I€HHE IKOJbHUKOB COOMIOAATh HA YPOKE OOIIEPUHATHIE HOPMBI ITOBEICHHUS, TPaBHJIa OOIIEHHSI CO CTapIIUMHU (YUYUTENSMHU) U CBEpCTHUKAMU
(oOy4JaromMMUCs ), MPUHIMITBI Y4eOHON JUCIUTUITMHBI U CAMOOPTaHU3AIINH;

® [pUBJICUEHHE BHUMAHMS NIKOJHHUKOB K IEHHOCTHOMY aclleKTy N3y4aeMbIX Ha yPOKax sIBICHUH, OpraHu3aius Ux paboTsl ¢ OoJy4aeMoil Ha ypoke
COLIMAJILHO 3HaYMMOI HH(popManMel — THUIIMUPOBAHUE €€ 00CYKICHHs, BEICKa3bIBAaHUS YUALIUMUCS CBOEIO MHEHUS IO €€ MOBOJTY, BBIPAOOTKH CBOETO
K HEH OTHOIIICHUS;

® UCMOJb30BaHUE BOCIHUTATENLHBIX BO3MOXKHOCTEH CO/IepKaHus y4eOHOro MpeMeTa yepe3 JeMOHCTPAIMIO JETSIM IPUMEPOB OTBETCTBEHHOTO,
IPaX/IaHCKOI0 MOBEACHUS, IPOSBIECHUS YEIOBEKOIIO0US 1 100pOCepAeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIUX TEKCTOB JJIsl YT€HHUS, 3aa4 JUIs
peleHust, TpoOJIEeMHBIX CUTYyallui A1t 0OCYKJIECHHS B KJIacce;

¢ TIpPUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (POpM pabOThI yHAIIUXCS: MHTEIUIEKTYalbHBIX, I€JOBbIX, CUTYAI[MOHHBIX UTP, CTUMYJIHPYIOIINUX
M03HABATEIbHYI0 MOTUBAIIMIO IIKOJIBHUKOB; IUCKYCCUH, KOTOPBIE AI0T yYalIUMCs BO3MOXXHOCTb TPUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOTO
JMajora; rpymninoBoi paboThl WM pabOTHI B Tapax, KOTOPbIE yyaT MIKOJFHUKOB KOMaHIHOW paboTe U B3aMMOIEHCTBHIO C APYTHUMHU JETbMHU;

e BKJIIOYEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTAIOT MOAIEPKaTh MOTHBAIIHMIO IeTEH K MOJYyYEHUIO 3HaHUH, HaJTaXKMBAHHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, IOMOTaloT YCTaHOBIIEHHIO T0OpOXKeIaTeabHON aTMoc(epsl BO BpeMs ypoKa;

e opranuzanus medcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX yYalIUXCs HaJl UX HEYCIEBAIOIIMMHU OHOKJIACCHUKAMHU, AIOIIEro
LIKOJIBHUKAM COLIMAJIbHO 3HAYMMBIM ONIBIT COTPYJHNYECTBA U B3aUMHOM IOMOILH;



MHULMUPOBAHUE U MOAJIEPKKA UCCIIEN0BATEIBCKON JEATENBHOCTH IIKOJIBHUKOB B paMKax peajli3allii MU UHAUBUIYAIBHBIX U TPYIIIOBBIX
HCCIIEI0OBATEIBCKUX MTPOCKTOB, YTO JACT MIKOJIbHUKAM BO3MOXHOCTh MMPHOOPECTH HABBIK CAMOCTOSTEIILHOTO PEIICHHUS TEOPETUYECKOM MPOOIEMBI,
HAaBbIK T€HEPUPOBaHUS U 0(OpMIICHUSI COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEIHLHOTO OTHOLICHHS K Uy>KUM UAESIM, 0DOPMIICHHBIM B paboTax APyrux
UCCIIeI0OBaTENeH, HAaBBIK MTyOIMYHOTO BBICTYIUICHUS NIEpe] ayIUTOpHEH, apryMEHTUPOBAHHSI U OTCTAUBAHUS CBOCH TOUKH 3PCHHUS.

Kaneﬂnapﬂo-TeMaaneCKoe IJIaHUpOBaHUE

Tema ypoka Jomam | Coaep:xkaHue ypoka Buasbl yuedHoii 1esiTeIbHOCTH
]
z -
= | &
= o ¢
= z,
Paszpnenl. Bregenue B actpoHoMuio.(14)
1. Brenenmne B actponomuto | § 1,2 Crpoenue u Mmaciutadbl BeesleHHOM, U coBpeMeHHbIe Ha0oaenns Kakue tena YMeHue onepupoBaTh NOHATUIMU
3anmonHAI0T BeeneHHyro. KakoBBI MX XapaKTepHbBIE pa3Mephl HPACCTOSHUAS MEXIy HHUMHU. Bcenennas, actpoHOMHESA
Kakne Qusmueckue ycroBusi BCTpeyaroTcs BHUX. BeeleHHast pacmmpsieTcs.
I'me u kak paboTaIOT caMble KPYITHBIE ONTHYECKUE TeNecKonbl. Kak acTpOHOMBI HCCIEAYIOT
ramMma-usitydeHue BeeneHHol. UTo yBUAEIUTPaBUTAIUOHHO-BOJIHOBbBIE U HEUTPUHHBIE
TEJIECKOIIBI.
Pa3znen2. Acrpomerpusi(54)
2. 3Bé31HOE HEOO §3 3Bé31HOE HEDO M BUAMMOE JIBUKEHHE HEOECHBIX CBETHJI - HCIONB30BaTh HOJBHKHYIO
Kaxue 3B€3161 Bxomat B co3Be3nusi Opuona u JleGeas. ComHIle TBUKETCAIO YKIUNTHKE. 3BE31HYIO KapTy IS pelleHUs
ITmaneTs!I coBepIIaoT NeTae00pa3Hoe ABIKEHHE. CIIEYIONIMX 3a/1a4:
a) OTIPEeNENATh KOOPIUHATHI 3BE3I,
3. HebGecHbie KOOpPJAUHATHI § 4 HebecHbie KOOpAMHATHI HAHECEHHBIX HA KapTy;6) o
LITO TAaKOC HG6€CHBIﬁ SKBaTOp nu HC6€CHBII>1 MepI/I,I[I/IaH. KaK CTpOHT SKBaTOpI/IaJ'ILHyIO CI/ICTeMy 3aJlaHHbIM KOOp,I[I/IHaTaM O6I>CI(TOB
HeOecHBIX KoopanHaT. Kak CTpOsT rOpH30HTANBHYIO CHCTEMY HEOSCHBIX KOOPIMHAT. (Connue, JIyHa, nIaHeThl) HAHOCUTD
UX MOJIOKEHUE Ha KapTy;
4, Bunumoe nuxeHue §5 Buaumoe gBUKeHMe IJIaHeT U CoJtHI A B) yCTaHABJIMBATh KapTy Ha JHOOYIO
mianeT nCosHna [eTneoOpa3Hoe ABIKEHHE TUTAHET, TOMATHOE U MPSMOE IBIDKCHIE TUTAHET. DKITHIITHKA, JIaTy ¥ BpeMsl CyTOK,0PHEHTHPOBATD
30/aKaIbHbIe co3Be3aus. HepaBHoMepHOe nBkeHHe COHIIA 10 SKIUITHKE. €€ ¥ ONPENENATh YCIOBUSABUIUMOCTH
CBETHII.
5. JBmxenue JIyHsl u §6 JiBvm>keHue JIyHbI 1 3aTMeHUS - pelIaTh 3aJ1aYx HA CBA3b BBICOTHI
3aTMEHUS ®a3pl JIyHBI 1 CHHOAWYIECKUH MECSII, YCIOBHS HACTYIUICHHUS COJIHEYHOTO MIIYHHOTO CBETHJIA B KyJIbMHHALIUH C
3aTMeHH. [loueMy MPOUCXOAT COTHEUHbIEe 3aTMeHUsA. Capoc U Tpe/ICKa3aHusl 3aTMEHHUI reorpaduyecKoit MUpOTOil MecTa
HaOJIIOICHHUSI;
6. Bpewms 1 kaneHaapsb §7 BpeMs u KaJieHAapb OTIPENIENATH BEICOTY CBETUIIA B
3BE3THOE U COITHEUHOE BpEMS, 3BE3IHBINA U TPOIIMYECKUHN TO/. KYJIBMUHAIIAX ¥ €T0 CKJIOHEHHE;
VYcerpoiicTBo JIYHHOTO U COJHEYHOIO KayeHzaps, mpooiemMsl - reorpaMuECcKyio BBICOTY MECTa




nxcornacoBanus FOnuaHCKHiA ¥ TPUTOPUAHCKHIA KaJlCHIapH.

HaOJIIOICHHS;

- pHCOBaTh YEPTEX B COOTBETCTBUUC
YCIIOBUSIMU 3a/1a4H;

=  OCYIIECTBJIATH MEPEXOJ K pa3HbIM
CHUCTEMaM CUCTa BPECMCHMU.

- HaxXOJWTh CTOPOHBI CBETA TI0
ITonsipHoii 3B€31€ U MOIYACHHOMY
ComHiry;

- OTBICKMBATh Ha HeOe cieayroIue
CO3Be3/IMs ¥ Hanbouee sipKue
3BE3/1bl B HUX:

- Bonbmyro Mensenuny,
- Mairyro Mensenuiy (c
[onspHoii 3Be31101),

- Kaccuonero,

- JIupy (c Beroii),

- Opén (c AnbTaupom),

- Jleoens (¢ leneoom),

- Bozununii (¢ Kanemnnoit),
- Bomonac (¢ Apkrypom),
- CeBepHYIO KOPOHY,

- OpuoH (c berenbreiize),

- Temern (c Anpaedapanom),
Bonpmoii [Téc (¢ Cupnycom)

Pa3znen 3. Hebecnas mexanuka (34)

Cucrema mupa §8 l'ennoneHTpUYecKas cucTeMa Mupa
[IpencraBnenust o ctpoeHnr COHEYHON CHCTEMbI B aHTUYHBIE BPEMEHA UB CPETHEBEKOBbE.
I'enuonieHTprUecKas cucTeMa MUpa, J0Ka3aTebCTBO BpamieHus 3eMin BOKpyr CoiHIa.
[Tapamnakc 3BE€3/1 U ompeiesIeHue PACCTOSIHUS 0 HUX, MapCek.

3akons! Kerutepa §9 3akoHbI Kemiepa

JIBUKEHHUS TJIAHET Otkpritue M. Kennepom 3akoHOB JBHKeHUS 1aHeT. OTKpbITHE 3aKoHa BecemupHoro
TATOTCHUS U 0000mIEHHBIC 3aKk0HBI Kemtepa. Omnpenenenue Macc HeOECHBIX TEJ.

Kocmuueckue ckopoctuu | § 10,11 | Kocmuyeckue ckopocTu

MCXKIIJIAaHCTHBIC nepenéTH

Pac4éTbl nepBoii U BTOPOH KOCMHYECKOI CKOPOCTU U MX GM3NYeCKUHA CMBIC/L
Iosiét 10.A. TarapyHa BOKpyT 3eMJIM IO KPYroBoi op6uTe. MexxniaHeTHble
nepeyiéTsol

[TonsATHE ONTHMANBEHOM TPAEKTOPHHM MOJIETA K TUIaHETE. Bpems moséra K njiaHeTe U AaThl

- IpUMEHATH 3aKoHBI Kemnepa u
3aKOH BCEMUPHOT'O TATOTEHUS PU
0OBSICHEHUH JIBUKEHHS TUIAHET U
KOCMHUYECKHX allaparos;

pemars 3a/1auy Ha pacu€T pacCTOSTHUI
T10 U3BECTHOMY

rapajulakcy (1 Ha000pOoT), TMHEHHBIX
1 YTJIOBBIX Pa3MepOB HEOECHBIX Tell,
paccrosauii anetoT ConHLa u
MIEPUOIOB UX OOPAILEHHUS 10
TpeTbeMy 3akoHy Keruiepa




CTapTOB.

Pa3nen 4. Crpoenne CoJsiHeuHoii cuctemsl (74)

10. | CospemeHHBIE § 12 CoBpeMennble nmpeacrabjieHusi 0 CoJiHeUHOIl cucTeMe. - [TOJIB30BATHCS IIAHOM
MIPEICTaBICHHUS O CocraB ConrHedHOH cUCTeMBI. [1aHeThl 3eMHOM TPYIIITBI U ITAHEThI- THTAHTBI, X COJIHEYUHOH CHCTEMBI U
CTPOEHUU U COCTaBe npUHOUNHANEHBIE pasnuuus. O6nako komer Oopra u Ilosic Koiinepa. Pazmepst Ten CIIPABOYHBIMH NAHHBIMU;
CotHEeUHONWCUCTEMBI COJIHEUYHON CUCTEMBI. - OIIPENEIISTD 110
ACTPOHOMHYECKOMY KaJeHIapIo,
11. | Inanera 3emus §13 Il1aneTa 3emiid KaKHe TUTAHETHI ¥ B KAKHX CO3BE3IHAX
®dopma u pasmepsl 3emiin. BayTtpennee ctpoenue 3emiu. Pois mapHukoBoro sdhdexra B BH/IHBI Ha HeGe B IAHHOE BPEMS;
(bopmupoBanuu KiumMaTa 3eMIIn. -HaXOJUTh IIJJAHETHI Ha HeOe,0TanYas
HUX OT 3BE31;
12. | JlyHa u e€ BnusiHUE HA §14 JlyHa u eé B/IUsiHUE HA 3eMJII0 IPUMEHATH 3aKoHk! Kenepa 1 3akoH
3emio Jlynnsiit penbed u ero npupoxa. IlpunueHOE B3anMoneiicteue Mexay JIyHo# u 3eMiéi. BCEMHPHOTO TATOTEHHUS IPH
VY nanenue JlyHsl oT 3eMiu U 3aMejuieHue BpaweHus 3emiu. [Ipeneccus 3eMHON ocH U OOBICHEHUY IBYIKEHUS TUIAHET U
pe/IBAPCHIE PaBHOACHCTBHIA. KOCMHMUYECKHUX allapaToB; - peliaTh
3a/1a4y Ha pacuér
13. | IImanmetsr 3emHO# rpynnel | § 15 Il1aHeThl 3¢ MHOM IrPpyNIibl PpacCTOSIHUIA IO U3BECTHOMY
HccnenoBanus Mepkypusi, Beneps! u Mapca, ux cxosxecTs ¢ 3emnéit. Kax mapHUKOBBIHA napajutakcy (M Hao60poT), THHEHHBIX
3¢ GeKT rpeeT MOBEPXHOCTh 3eMn U meperpeBaeT atMochepy Benepsl. EcTh 1 )Ku3Hb Ha U YTIIOBBIX Pa3MepOB HeOECHHIX Tell,
Mapce. DBosorust opout cyTHUKOB Mapca doboca u [eiimoca. paccrosuuii maneror CoyHua u
MIEPHUOJIOB UX OOpaIeHHs 110
14. | IInaHeTHI-TUTAHTHL. § 16 Il/1aHe ThI-TUraHThI TpeTbeMy 3akoHy Keruiepa
IInanersl- kapauku ®usznyeckue cBoiicta lOnurepa, CatypHa, Ypana u Hentyna. Bynkanuueckast 1esiTeIbHOCTh
Ha crryTHUKe FOmmrepa Ho. [Ipupona KonemBOKpyT MIaHET-TUTAHTOB.
Il1aHeThI-KapJIUKH U UX CBOMcTBa.MaJiblie Tesia COJTHEYHOM CUCTEMBI
[pupona u nemwxenne acrepounos. Crieruduka IBUKESHUS TPYI aCTEPOUIOB TPOSHIIEB U
I'pexos. [Ipupoxna u nemxenne komer. [losc Kotitnepa n O6xako komet Oopra. [Ipupona
METEOPOB I METCOPHUTOB.
15. | Massie Tena CoHEeIHO § 17,18 | MeTeopbl U METEOPHTHI
cuctemsl. COBpeMEHHBIE [Tpupona mamarommx 3BE31, METCOPHBIE IOTOKH U MX paAHaHTHl. CBI3b MEXy METCOPHBIMU
MPEICTaBICHUS O MOTOKaMH 1 KoMeTamH. IIpruposa KaMeHHBIX U JKeJIe3HBIX MeTeopuToB. [Ipupoaa
MIPOMCXOXKICHUN METEOPHUTHBIX KPaTepoB.
CoJTHEUHOMCHCTEMBI.
16. | KonrponbHas pabora 1o
teMe «ConHeuHas
CUCTEMaY.
Pa3znen 4. Actpodusuka u 3Bé3nHas actpoHomus (7 4)
17. | Meronbt § 19 MeToAb! acTpodu3NyeCcKUX UCCIeL0BaAHUM - TPUMEHATH OCHOBHBIE TIOJOKEHUS
acTpodu3nIecKux YCTpoiCTBO M XapaKTEPHCTHKH TEIECKONOB pepakTopoB U pedieKTOpoB. Y CTpOHCTBO




HCCJIEIOBaHUI

PaIHOTENeCKOIOB, paHOUHTEPHEPOMETPHI.

18.

CouHIte

§ 20

CosHIIEe

OcHoBHbIe XapakTepuctuku ConHua. OnpeneneHne MacChl, TeMIIEPATypPbId XUMHIECKOTO
cocraBa Coxana. CTpoeHue conHedHOH aTMochepbl. ColTHedHas! aKTHBHOCTh M €€ BITUSHHE
Ha 3emutto U 6uocdepy.

19.

BuyTpeHHee cTpocHue U
UCTOYHUK
sHepruu ConHua

§ 21

BHyTpeHHee cTpoeHue CosiHLA

Teoperuueckuit pacuét Temnepatypsl B ieHTpe ConHIa. SInepHblit HCTOUHUK HEPTHH U
TEePMOSIEpPHbIE PEaKLIMU CUHTE3a Ireslus U3 BOAOPOAa, epeHoc 3Heprun u3 neHrpa CoiHua
HapyXy, KOHBEKTHUBHas 30Ha. HeWTpHUHHBIN TenecKoI 1 HabI0AeHHS IOTOKa HEUTPUHO OT
ComnHua.

20.

OCHOBHEBIE
XapaKTePUCTHKH 3BE3]T

§ 22-23

356
OcCHOBHbIE XapaKTEePUCTUKHU 3BE3]

OnpepeseHre OCHOBHBIX XapaKTEePUCTHK 3BEé3/: MacChl, CBeTUMOCTH,
TeMIlepaTypbl U XMMHYeCKOro cocraBa. ClieKkTpajibHas KJIaccupuKkanusa 3Bé3 ] U eé
du3nveckue ocHOBBI. /luarpaMMa «CeKTpaJabHbIN KJIacC» — CBETUMOCTDb 3BE3 /],
CBSI3b M€Ky MacCoil U CBEeTUMOCThIO 3B€3/1. BHyTpeHHee CTpoeHHe 3BEé3],

CTPOGHI/IG 3BC3 b1 TJIaBHOM IIOCJICA0BATCIIbHOCTH. CTpOGHI/Ie 3B63,Z[ KpaCHBIX TMTaHTOB U
CBCPXTUT'AHTOB.

21,

benbie kapnukwy,
HEUTPOHHbIE

3BE3/1bI, YEPHBIE BIPHI.
JIBOliHbIE,KpaTHBIE U
IepeMEHHbIE 3BE3 /bl

§ 24-25

Besible Kap/IMKu, HEUTPOHHbIE 3BE3/bl, NyJIbCAPbl U YEPHbIE ABIPHI

Crpoenue 3B€371 OETBbIX KapJIMKOB U TIpeJel Ha UX Maccy — npenen Yanapacekapa.
ITynbcapsl U HEUTPOHHBIE 3BE31bL. [Iprpona 4EPHBIX ABIp HUX [apaMETPHI.

JlBoiiHble, KpaTHbIE U NepeMeHHbIEe 3BE3/bl

HabnroeHust IBOMHBIX M KPaTHBIX 3BE3]]. 3aTMEHHO-TIEPEeMEHHbBIE 3BE3 b1, OnpeieieHne Macc
JIBOMHBIX 3BE31. [lynpcupytonye nepeMeHHbIe 3BE3/1bI,KpUBBIE H3MEHEHNUS OecKa reden/.
3aBHCHMOCTH MEX/Ty CBETUMOCTBIO U NIEpHOJOM Iyibcaruil y nedeunn. Ledhenasr — maskn
B0 BceneHHoM, 10 KOTOPBIM ONPEEIISIOT PACCTOSIHUS A0 JANEKHX CKOIUIEHHUH U raJIaKTUK.

22,

Hosble u cBepxHOBBIE
3BE3/IbI

§ 26

HoBble U cBepxXHOBbI€e 3Bé3 /bl

XapaKTepUCTUKHU BCIBIIIEK HOBBIX 3BE37. CBSA3b HOBBIX 3BE3/1 C TECHBIMH JBONHBIMU
cHcTeMaMH, CO/IePXKalMMU 3Be3/ly Oelblii Kapiuk. [lepeTexanne BemecTBa U SepHbIA B3PHIB
Ha MOBEPXHOCTH Oeroro kapimka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/1bI. XapaKTEPUCTUKI
BCIIBIIIEK CBEPXHOBBIX 3BE3Jl. | paBUTAIIMOHHBIN KoOJUIAlC 0OEJIOoro Kapiimkac Maccou
UYannpacekapa B COCTaBe TECHOM JBOMHOM 3B€3/1bl — BCIIBILIKA CBEPXHOBOM IIEPBOIO THUIIA.
B3pbIB MaccuBHOM 3B€3/1bI B KOHIIE CBOEH IBOJIFOIMK — B3PBIB CBEPXHOBOW BTOPOTrO THIIA.
Ha0umroteHne ocTaTKOB B3pHIBOB CBEPXHOBBIX 3BE3].

23.

DBOIIOHS 3BE3]

§27

JBosTIOLMA 3BE3/: POXKAEHHE, )KU3Hb M1 CMEPThb 3BE3 ],
Pacu€T npogomKuTEIHLHOCTH )KM3HU 3BE3]T pa3HOM MacChl Ha TJIaBHOM MOCIIE0BATEIHLHOCTH.

BEIYIINUX PU3NIECKUX TCOPUH TPH
o0BsicHeHnH npupoas! CoHIa 1
3BE3/I;

- pemars 3aJa4M HA pacyeT
paccTOSIHUN 10 3BE37 110 U3BECTHOMY
TOAWYHOMY Mapajuiakcy U oOpaTHEIE,
HA CPaBHEHUE PA3JIMYHBIX 3BE3] 10
CBETUMOCTSM, pa3Mepam U
TeMIepaTypam;

- aHaJIM3UpOBaATh AUAarpaMMbl
«CIICKTP—CBCTUMOCTb» U «MacCCa—
CBCTUMOCTB»,

- HaxoAWTh Ha HeOe 3BE3MbI:
- anbde1 Maoit Menseauiipl,
- anber JIupsl,

- anbder Jlebens,

- anbder Opia,

- anbpder OproHa,

- anb(bl bansHenos,

- anbds1 Bo3Huuero,

- anbder Maroro Ilca,
- anbdbr bonbmoro

- Ilca,

- anbder Tenpra




ITepexon B KpacHbIE THTAHTBI M CBEPXTUTAHTHI MOCKIE HCUepnaHus Bogopoaa. CrokoiHas
SBOJTIOLUSI MAJIOMAaCCUBHBIX 3BE3/, ¥ TPABUTAIIMOHHBII KOJUIAIIC ¥ B3PBIB C 00pa30BaHIEM
HEHUTPOHHOMN 3BE3/IBI MIIM YEPHOH IBIPHI MAaCCUBHOMW 3Be31bl. OTpe/ieIeHre BO3pacTa3BE3IHBIX
CKOIUIEHHH M OTAEIBHBIX 3BE3]] M MPOBEPKA TEOPHHU IBOJIIOIINH 3BE3.
Paznen 5. Mueunsiii myTh (3 9)
24. | I'a3 u mbutb B ["anakruxe § 28 I'a3 u mbLIb B anakTuke - 0OBACHATH MPUUUHEI PA3THUHS
Kaxk o0OpasyroTcst OTpakaTeJIbHbIC TYMaHHOCTH. ITouemy BHIAMMOTO U HCTHHHOTO
cBeTsaTCsnu(Qy3HbIC TYMaHHOCTH pacnpeneneHus 3BE3/1, MEX3BE3IHOTO
Kak KoHLIEHTpUPYIOTCS Fa30BbIe U NMBLIEBBIE TYMAHHOCTH B ["anmakTuke. BEIIECTBA MTANAKTHK Ha HEOE,
HaXOJHUTh PACCTOSHUS MEXILY
25. | PaccesiHHBIC U IIIAPOBBIC §29 PaccessiHHbIe ¥ LIApOBbIe 3B€34HbIe CKOIJIEHHS 3BE3mamMu B okpecTHOCTH COoIHIIA,
3BE3THBIC Habnromaembie cBOHCTBa paccessHHBIX 3BE3MHBIX cKoIuIeHUi. Habmomaembre cBoiicTBa ux 9ucio B ['anakTuke, eépasMepsl;
CKOTLICHUS IapOBBIX 3BE3AHBIX CKOIUIEHUH. Pactipenienenne u Xxapakrep ABMKEHHUS CKOIUICHUH B - - OLICHMBATb MAcCy U pasMep
lanaktuke. Pacnipenenenue 3BE3/,CKOMIIEHUH, ra3a U nbUM B ['anakTuke. YEPHOM ABIPHI 10 ABHKCHIIO
OTJIENbHBIX 3BE3]
26. | CepxmaccuBHas uépHas | § 30 CepxMmaccuBHas YEpHas AbIpa B eHTpe [anmakTuku u kocMmdeckue 1yan. MHppakpacHsie
IbIpa B HaOIOZCHNUS IBIDKCHUS 3BE3] B LEHTpe | alakTHKN MOOHapyKeHHUE B LIEHTpe
ueHTpe Mineunoro Ilytu lanaktuku. CBepxmaccuBHOM yepHOU IbIpbl. Pacuér mapamMeTpoB cBEpXMAcCUBHOM YEPHOI
Pasznen 6. Nanakruku (3 1)
27. | Knaccudpuxanus § 31 lFasmakTukKu OOBSICHATH IPUYUHBI PA3TIHIUL
raJIakKTUK Kaxk knaccupuumpoBaiy rajJakTUKH 1o popMe U KaMepToHHas Auarpamma Xao6uma. CBoiicTBa | BUIAUMOIO U HICTUHHOTO
CHHPAIBHBIX, JIIHNTHYECKUX U HeTPaBIIBHBIX raJlakTHK. KpacHoe cMelieHne B criekTpax pacmpeneneHus 3BE31, MeX3BEZTHOTO
TaJIaKTHK ¥ OTpe/ie]IeHNe PacCTOSHUA 10 HUX. BEIIIeCTBa MraJIaKTHK Ha HeOe
3akoH Xa66.1a
Bpamenue ranakTik u TEMHAs MaTepHs B HUX.
28. | AKTHBHBIEC raJIaKTHKU U § 32 AKTUBHbIE FraJIAKTUKHU U KBa3aphbl
KBazapel [Tpupona akTHBHOCTH T'aJIAKTHK, PAJJHOTAIAKTHKH M B3aUMO/ICHCTBYIONINE TAIAKTHKH.
HeoOrr4nbIe CBOMCTBA KBAa3apOB, UX CBA3b C SIPAMH TATAKTHK U aKTHBHOCTBIO YEPHBIX ABIP B
HUX.
29. | CkoruteHHs raJakTHK §33 CKoI/IeHMs raJlaKTUK
Habnromaemble CBOMCTBA CKOIICHHH TaTaKTHK, PEHTTEHOBCKOE M3ITydCHNE, TEMIIepaTypa u
Macca MeXTaJJaKTHIECKOTO ra3a, He00X0IMMOCTh CYIIECTBOBAHUS TEMHON MaTepHu B
CKOIIEHMAX ranakTuk. OLeHka Maccel TEMHOI MaTepuU B CKOIUIEHUSIX. Sdencras cTpykTypa
pacrpeeneHusl TalakTUKU CKOIUIEHUI TalakTHK.
Paznen 7. Ctpoenne u 3Boonus Beesiennoii (2 u)
| 30. | Koneunocts u | §34,35 | Koneunocth 1 GeckoneunocTs BeeaenHoii — napagoKch! KJIaccHYecKoil KOCMOJIOTHIL HCII0JIb30BaTh 3HAHMUS 110 (PU3UKE




OCCKOHEYHOCTh
Bcenennoii.
Pacuupsitommascs
Bcenennas

3aK0H BCEMHPHOTO TATOTCHUS U TIPEIICTABICHHUS O KOHEYHOCTH U OECKOHEUYHOCTH BCeneHHOM.
DoTOMETPUYECKUI NTAPATOKC HUIPOTUBOPEUHUS MEXAY KIACCUUECKUMU NPEICTABICHUIMHU O
cTpoeHnu Beenennoit n HabmroneHmsiMu. HeoOX0TMMOCTh TIpHUBIICYEeHUS 00IEH TeOpHH
OTHOCHTEIIFHOCTH LTSI TOCTPOeHHS Moieny BeemeHHoH. CBA3b MEXIY TE€OMETPHICCKIX
CBOMCTB MpOCTpaHCTBa BceneHHol ¢ pacnpeaeneHieM U IBIKEHUEM MaTepUu B HEH.
Pacuupsiromiasica BecesienHas

CBs13b cpeiHel TUIOTHOCTU MaTepUU C 3aKOHOM PaCIIUPEHHs] U TeOMETPHUUECKUMU
cBoiictBamu Bcenennoii. EBkinoBa u HeeBKIIM0Ba reomeTpusi Beenennoit. Omnpenenenue
panuyca u Bo3pacta Beenennoil.

1 aCTPOHOMUH IJISI OTIMCAHUS U
00BSICHEHHS COBPEMEHHOM HAydHOH
KapTHUHBI MUpa

31. | Mogenb «ropstaeit § 36 Mopenp «ropsiueit BeceneHHON» U pETUKTOBOE U3TyUEHUS
Bcenennoit» u O0pa3oBaHHEe XUMIYECKUX 3JIEMEHTOB Bo Beenennoit. O0nnme renus Bo BeeneHHo# 1
PENUKTOBOE U3ITYYECHUE HEO0OX0MMOCTb 00pa30BaHMs €ro Ha paHHUX dTanaxsBomonun Beenennoit. HeooxoaumocTs
HE TOJIbKO BBICOKOH IMJIOTHOCTH BELIECTBA, HO U €r0 BEICOKOM TEMIIEpATyphl HA pAHHUX dTarax
sBosonuK BeeneHHOW. PenmukToBoe H3ydeHne — H3IIydeHHne, KOTOpOe OCTalIoCh BO
BcenenHoil OT ropsiuero U CBEpXIUIOTHOTO COCTOSIHUS MaTepUM HAa paHHMX dTalax jKU3HU
Bcenennoii. Habroaembie cBoiicTBa peirkToBoro uanydenus. [louemy Heo6xoanmo
MpUBJICYEHNE 00IIEH TEOPUH OTHOCUTEIBHOCTH ISl IIOCTPOEHUS MOJieNiu BeeeHHOH.
Pa3znen 8. CoBpeMeHHbIe MP0GieMbl acTpoHOMuH (3 1)
32. | YckopenHoe pacimupenue | § 37 YckopeHHoe pacuiupernue BeeleHHOi 1 TEMHAast SHepPrus - HCMOJIb30BATh 3HAHMS,
Bceenennoil u TéMuas Habnromenust cBepXxHOBBIX 3BE3/1 | THIA B Maj€KKMX ralakKTUKaX U OTKPBITHEYCKOPEHHOTO HOJIy4eHHbIE IO GU3UKE U
JHEprust pacmmpenus Beenennoil. OTKpBITHE CUIIBI BCEMUPHOTO OTTAIKUBaHUS. TEMHas SHEPTUS ACTPOHOMHUH, JJIs OLUCAHMS U
yBennuuBaeT Maccy BeenenHoii o mepe e€ pacumpenus. [Ipupona cuisl Becemupnoro 00BACHEHHS COBPEMEHHO HAYYHOM
OTTaJIKMBAHUSI. KapTHHBI MUPA;
- 00OCHOBBIBaTh CBOIO TOUKY3PEHHUS
33. | O6HapyeHHe MIIaHeT § 38,39 | OGHapy:KeHHe ILUIaHET BO3JIe JPYTHUX 3BE3 ], 0 BO3MOYHOCTH CYILECTBOBAHHS
BO3JIE Habnromenus 3a IBMKeHUEM 3BE3M U OIIPEICIICHISI MACC HEBUANMBIX CITYTHHKOB 3BE3], BHE3EMHEIX
Japyrux 3Bé31 . I[louck BO3MYIIAMOIINX UX NPSIMOIHMHEWHOE ABIKEHHE. MeToqpI00HapyKeHuUs dK30IutaneT. OneHKa MBUJTH3AIH M UX KOHTAKTOB CHAMMU
JKU3HU U pa3yMa BO YCIIOBUI Ha TOBEPXHOCTAX3K30IuIaHeT. [lonck sk3ommaneT ¢ KOM(MOPTHBIMH YCIOBUSIMU
Bcenennoii ISl JKM3HUHA HHX.
IloucKHM )KU3HM U pa3syMa Bo BcesieHHOM
PazBuTune npeacraBieHuii 0 BOBHUKHOBEHUU U CYLIECTBOBAHUU KU3HU BO BceeneHHoi.
CoBpeMeHHbIE OIICHKH KOJINYECTBA BRICOKOPA3BUTHIX IUBIIN3AIMA B ['anaktuke. [TonpITkn
00Hapy>KeHUS ¥ TIOCBUIKH CUTHAIOB BHE3EMHBIM [TUBIITH3AIISM.
34. | UtoroBast KOHTpOJIbHAS

pabora




