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Ilnanupyemsie pe3y/ibTaTbl OCBOCHHUSI Kypca

JIMYHOCTHBIMU pe3yiibTaTaM OCBOCHUS ACTPOHOMUHU SABJIAIOTCS

YMEHHE YIIPaBIIATh CBOECH MIO3HABATEIBHOM JAEATEIBHOCTBIO;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSI-
KEHUU BCEW >KM3HM; CO3HATEIbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCIIEITHON TpodecCcroHaIbHON U 00IIECTBEHHOMN e TEIbHOCTH;

YMEHHE COTPYIHUYATh C B3POCIBIMH, CBEPCTHUKAMH, IE€TbMU MJIAJIIEro BO3pacra B 00-
pa3oBaTeNbHOM, y4eOHO-HCCIE0BATENIbCKOM, TPOEKTHOW M APYrUX BUAAX JAESITENIbHO-
CTH;

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3-
BUTHUSl HAYKH; OCO3HAHME 3HAUYMMOCTHU HAyKH, BJIAJIEHUs JOCTOBEpHOU MH(pOpMaiuei o
NEPEAOBBIX JOCTHKEHUSAX U OTKPBITUAX MUPOBOM M OTEYECTBEHHON HAYKH; 3aMHTEPECO-
BAaHHOCTh B Hay4HbIX 3HAHUSIX 00 yCTpOICTBE MHUpa M 0OIIECTBAa; TOTOBHOCTh K HAYYHO-
TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO TOPAOCTH 32 OTEYECTBEHHYI0 KOCMOHABTUKY, TYMaHHU3M;

MOJIOKUTEIBHOE OTHOILLIEHHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTD;

AKOJIOTHYECKasi KyJlbTypa, OepekKHOE OTHOIICHHE K POJHOM 3eMJe, MPUPOJHBIM Oorat-
ctBam Poccum, Mupa U KOCMOCa, MIOHMMAaHHE OTBETCTBEHHOCTH 33 COCTOSIHUE MPUPOJ-
HBIX PECYPCOB U Pa3yMHOE€ IIPUPOIOIIOIb30BAHUE.

MeTaHpe,Z[MCTHBIMI/I pe3yjabTaTaMi OCBOCHUSA ACTPOHOMMHU ABJIAIOTCA:

1.

OCBOCHUE pe2yiamueHblx YHUBEPCATbHBIX YICOHBIX JEeHCTBUI:

CaMOCTOSITEIILHO OMPEIEIATh 1IeJIU, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a41 B
00pa3oBaTEIbHOMN AEATEILHOCTH U KU3HEHHBIX CUTYaIIHIX;

OIICHUBATh PECYPCHI, B TOM YHCJIC BpeMS U APYrue HeMaTepualbHbIC PECYPChl, HEO0XO-
JTMMBbIE JIJIS TOCTH)KEHUS MOCTaBJICHHON paHee 1eH;

COTIOCTABJIATH UMEIOIIHECS BO3MOXXHOCTH U HEOOXOIUMBIE JUISl JOCTHXKCHUS 1IEeTTH Pe-
CYpCHI;

ONpPEAEsATh HECKOJBKO MyTEN JOCTUKEHUS MOCTaBICHHOM 1ETH;

3a/1aBaTh MapaMeTPbl U KPUTEPHUH, [0 KOTOPHIM MOKHO ONPEAEIHUTH, YTO LETb JOCTUTHY -
Ta;

COMOCTABJISITh MOJIYUYEHHBIN PE3YyJbTAT AEATEIBHOCTH C MIOCTABIICHHON 3apaHee 1eblo;
OCO3HABaTh MOCIEACTBUS JOCTHKEHHUS MOCTABICHHOM 1Ie7TN B JEATEIHHOCTH, COOCTBEH-
HOU KU3HHU U )KU3HU OKPYKAIOIIUX JIFOJEH;

OCBOECHUE NO3HABAMEIbHbIX YHUBEPCATIbHBIX YUEOHBIX IEUCTBUM:

KPUTUYECKHU OIICHUBATH M HHTEPIIPETUPOBATH MHGOPMAIIUIO C PA3HBIX MO3UIINIA;
pacrno3HaBaTh U GUKCHPOBATH TPOTUBOPEUUS B MH(POPMAITMOHHBIX HCTOYHUKAX;
HCIIOJIb30BaTh Pa3IUYHbIE MOAEIBHO-CXEMATUUECKUE CPEJICTBA JIJIsl MPEICTABIICHUS BbI-
SIBIICHHBIX B HH(OPMAIMOHHBIX UCTOYHHUKAX MPOTHBOPCUUH;

OCYLIECTBIIATH Pa3BEPHYTHIN MH(DOPMALIMOHHBIN MOUCK U CTABUTH HA €0 OCHOBE HOBbBIE
(yueOHBIC M TTO3HABATEIHHBIC) 33/1a49H;

HCKaTh U HAXOJIUTh 000OIIEHHBIE CITOCOOBI PEIISHUs 3a/1a4;

MPUBOJAUTH KPUTHUYECKUE APTYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOI'O CYXEHUS, TaK U
B OTHOILLICHUU JEUCTBUU U CYKIECHUN IPYTrOro 4eJI0BEKa;



aHAJM3UPOBATH U MPEOOPA30BBIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIIUH;

BBIXOJIUTh 32 PaMKH y4e€OHOIro MpeaMeTa U OCYLIECTBIATH IEJICHANPABICHHBIA MOUCK
BO3MOXHOCTH LIMPOKOT'O MEPEHOCA CPENICTB U CIIOCOOOB ACHCTBUS;

BBICTPauBaTh MHAUBUIAYAIbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsS OTpaHHUYE-
HUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

3aHUMAaTh pa3HbIC MO3UIIMK B MO3HABATEIHHOUN NESITENHHOCTH (OBITh YYEHUKOM U YUUTE-
neM; GpopMyIupoBaTh 00pa30BaTEIbLHBIN 3aMPOC U BBITOIHATh KOHCYJIbTaTUBHBIE (DYHK-
LIMM CaMOCTOSATEIbHO; CTaBUTh MpoOJieMy U paboTaTh Haj €€ pelIeHUEeM; YINpaBisATh
COBMECTHOM MMO3HABATEIILHOU JIESITEIIbHOCTHIO U MTOAYUHSATHCS );

OCBOCHUE KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX IEHCTBHIMA:

OCYIIECTBIISTH ACJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U C B3POCJIBIMU (KaK
BHYTpU 00pa30BaTeNbHON OpraHU3aluy, TaK U 3a €€ MpeesIaMu);

IIPU OCYIIECTBICHUH TPYNIOBOM paOOThl OBITh KaK PYKOBOAMUTENIEM, TaK U YICHOM MPO-
€KTHOW KOMaHbl B PAa3HBIX POJISLX (FTE€HEPATOPOM HJIEH, KPUTHUKOM, UCIIOTHUTEIEM, TIpe-
3€HTYIOIINM U T. 11.);

Pa3BEPHYTO, JIOTUYHO M TOYHO H3J1araTb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHHEM AJIEK-
BaTHBIX (YCTHBIX ¥ TUCHMEHHBIX ) SI3IKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(MJIUKTOTCHHBIC CUTyallMd W TPEAOTBpAIIaTh KOH(JIMKTHI O UX aK-
TUBHOM (ha3bl;

COTJIACOBBIBATH MO3UIIUM YJIEHOB KOMaHbI B TIpoliecce paboThl HajJ OOIIUM MPOJTYKTOM
(petieHuem);

NPEJICTABIATh MyOJIMYHO Pe3yabTaThl MHAWBUIYAIBHON U TPYIIIOBOM NEATEIbHOCTH KaK
nepes 3HaKOMOM, Tak U Mepe]] HE3HAKOMOM ayIUTOpUEH;

nox0upaTh NapTHEPOB U1 I€TOBOM KOMMYHHUKAIIUHU, UCXOJS U3 COOOpaKeHHUM pe3ylib-
TaTUBHOCTH B3aUMOJECICTBHUS, @ HE TUYHBIX CUMIIATHII;

BOCIPUHUMATh KPUTHUUECKHE 3aMeUYaHus KaK pecypc COOCTBEHHOTO Pa3BUTHS;

TOYHO U EMKO (QOpPMYIHPOBATh KaK KPUTHUECKHE, TaK M OJOOPHUTEIbHbIC 3aMEYaHUs B
aZpec IPYyrux JIOJIeH B pamMKax JCJIOBOM W 00pa3oBaTeIbHOM KOMMYHHKAIIMH, U30eras
IIPU 3TOM JINYHOCTHBIX OLIEHOYHBIX CYKJICHUM.

[IpenmeTHBIMU pe3yNIbTaTaMH OCBOEHUSI aCTPOHOMUU HA OA30BOM YPOBHE SIBIISIFOTCS

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN 0 cTpoeHnr COTHEYHON CUCTEMBI, YBOJIIOIINH 3BE3T
u BcenenHoii, mpocTpaHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHnHoi;

MOHMMAaHHUE CYITHOCTH HAOI01aeMbIX BO BeeneHHoi sBieHni;

BJIaJICHUE OCHOBOIIOJIATAIOIIMMU aCTPOHOMHUUYECKUMU MOHATUAMU, TEOPUSIMH, 3aKOHAMU
YU 3aKOHOMEPHOCTSIMH, YBEPEHHOE NOJIb30BAHUE ACTPOHOMHYECKONM TEPMHHOJIOTHEN U
CHUMBOJIMKOM;

c(hOpMHUPOBAHHOCTH MPEJCTABICHUIN O 3HAUYCHUH aCTPOHOMHUHU B MPAKTHYECCKOU JEATENb-
HOCTH U TAJIIBHEUIIIEM HAYYHO-TEXHUUYECKOM PAa3BUTHU;

OCO3HAHUE POJM OTECUYECTBCHHOM HAYKH B OCBOCHUM M HCIOJIB30BAHMM KOCMHUYECKOIO
MIPOCTPAHCTBA U Pa3BUTHUS MEKIYHAPOIHOTO COTPYAHUYECTBA B 3TOM 00JIACTH.

Conep:xkanue Kypca

Benenue B actponomuio (1 )

Crpoenue u macmtabbl Beenennoit. Kakue tena 3amonusior Bceenennyro. KakoBbl nx xa-
paKTepHbIE pa3Mepbl U pacCTOAHUS MexXay HUMU. Kakue (u3nyeckue yciaoBusi BCTPEUAIOTCS B
Hux. Beenennas pacuupsiercsi. CoBpeMeHHble MeTOoAbl HaOmoaeHuil. I e u kak padboraroT ca-



MBI€ KpPYITHBIE ONTHYECKHE TejecKomnbl. Kak acTpOHOMBI HCCIENYIOT ramMma-u3inydeHue Bcee-
JICHHOW. YTO yBUI€IM TPaBUTALIMOHHO-BOJHOBBIE U HEUTPUHHBIC TEJIECCKOIIBI.

Actpomerpus (5 u)

3Bé3qHoe He6o. Co3Be3nusa ceBepHoro mnonymapus. HaBurauuvonuele 3BE3nbl. [IBukeHue
Connua no s>kiauntuke. [letneo6pasznoe npuxenue miuaHeT. HeOecHbl 3KBaTOp U HEOECHBIN
MepuaraH. DKBAaTOpHalibHAas M TOPU3OHTaJbHAs CUCTEMa HEOECHBIX KoopAuHAT. Buaumoe
IBUKEHUE HeOecHbIX cBeTHII. [leTneoOpa3Hoe ABMKEHHE IUIAHET, MOMATHOE U MPSIMOE JIBUXKE-
HUE€ TUIAHET. ODKJIMNTUKA, 30[uaKalbHble co3Be3ausa. HepaBHoMepHoe nBmkeHue CoyHLIA IO
sxumnTuke. JIBrxkenue JlyHsl. @as3pl JIyHbl U CHHOIMYECKUM MECHL, YCIOBUSA HACTYIUICHUS
COJIHEYHOI'O0 M JIyHHOTO 3aTMEHMH. [IpMyMHBI HacTyIsieHHs COJIHEUHBIX 3aTMeHHi. Capoc u
npeacKazaHus 3aTMEeHU. BpeMs 1 kaneHaapb. 3BE3AHOE U COTHEUHOE BPEMSI, 3BE3AHBIN U TPO-
NUYECKUHN TOJ. YCTPONUCTBO JIYHHOTO U COJIHEUHOI'O KaJIeHJapsi, IpoOJIeMbl UX COTJIaCOBaHMS.
FOnuaHckuii ¥ TPUTOPUAHCKUN KaJE€HIAPH.

HebGecnas mexanuka (3 u)

IIpencraBnenust o ctpoeHnn COJHEYHOM CUCTEMBI B aHTHYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'envoneHTpuyueckas cUCTEMa MHpPA, T0KA3aTEIbCTBO BpaileHus 3emun Bokpyr Cousnima. Ila-
pajutakc 3BE37 U OINpENETIEHUE PAacCTOSHMS 10 HuX, napcek. Otkpeitue M.Kemnepom 3akoHOB
IBUKEHUS T1aHeT. OTKpbITHE 3aKOHAa BCEMUPHOTO TATOTEHUs U 00001EHHbIe 3akoHbl Kerute-
pa. Onpenenenue macc HeOecHbIX Ten. Kocmuueckue ckopoctu. Pacu€Tsl mepBoit U BTOpoi
KOCMUYeCcKOil ckopocTH U ux ¢usuueckuit cmpici. [lonér FO.A. Narapuna Bokpyr 3emiu 1o
KpyroBoii opburte. MexrmianeTHole nepeiéThl. [loHsATHE ONTUMATBHOM TPAaeKTOPUM IMONETA K
wiaHere. Bpems monéra k 1iaHete W AaThl cTapToB. JIyHa u €€ BausHHE Ha 3eMito. JIyHHBIM
pensed u ero npupoja. [lpunmuBHoe B3anmoaeiictBue Mexay JlyHout u 3emnéit. Y nanenue Jly-
HbI OT 3eMJIM U 3aMejjieHne BpauieHus 3emud. [Ipeneccrs 3eMHON OCH U TIpeABApEHUE PABHO -
JICHCTBUH.

Crpoenue coaHeuHoM cuctemsl (7 )

CoBpemennsie nipeacTtapienust 0 Conueunoi cucteMe. CoctaB ConHeuHo cucteMsbl. [maneTst
3eMHOU TPYMIBI U TJIAHETHI-TUTAHThI, UX MPUHIUMIHANBHBIEC pasnuund. O6nako komet OopTa u
[Tosic Koitnepa. Pazmepsl Ten conneunoi cuctemsl. [lnanera 3emisa. @opma u pazmepsl 3emMin.
Buyrtpennee crpoenne 3emun. Ponb mapuukoBoro s dexra B GopMupoBaHUM KIUMaTa 3eMITH.
UccnenoBanus Mepkypusi, Benepst u Mapca, ux cxoxecTts ¢ 3eMiEl. BiusHue napHUKOBOro
s dexra Ha kumat 3emnu 1 Benepsl. EcTb mu xu3Hbp Ha Mapce. DBotoiusi OpOUT CITyTHUKOB
Mapca ®oboca u [eiimoca. Ilnanersi-rurantel. @usnyeckue cporictBa IOnurepa, CaTypHa,
VYpana u Henryna. Bynkanudeckas nesrenbHocTh Ha cniyTHUKe FOnurepa Ho. [Ipupona komnen
BOKPYT IUIaHET-TUTaHTOB. [InaHeThI-kapauku U ux cBoirictBa. Manble Tena CoaHEYHOU cucTe-
Mbl. [Ipupona u nemwxkenne acreponnoB. Crienuduka ABUKEHUS TPYIIT acTeporu10B TpOSHIIEB U
I'pexos. [Ipupona u nuxxkenne komer. [losic Koitnepa u O6nako komet Oopta. Mereopsl u Me-
Teoputhl. [Ipupoaa mamarommx 3BE31l, METEOPHBIE MOTOKU U UX paauaHThl. CBs3b MEXKIY Me-
TEOPHBIMH MOTOKaMU W KoMmeTaMmu. [Ipuposa KaMeHHBIX U Kejle3HbIXx mMeTeopuToB. IIpupona
METEOPUTHBIX KPaTepOB.

Actpodusnka u 3BE31Has actpoHomust (7 4)
Metoasl acTpopu3UUECKUX HCCIEAOBAHUN. YCTPOUCTBO M XAPAKTEPUCTUKHU TEJIECKOMOB pe-
dbpakTopoB U pedIEKTOPOB. Y CTPOUCTBO paIMOTEIECKOINOB, paguonntepdepomerpnl. ComHIE.
OcHoBHble xapaktepuctuku CoiHia. OnpeaeneHnue Macchl, TEMIEPATYpPbl 1 XUMHUYECKOTO CO-
craBa ConHua. Ctpoenue coiHeuHoi atMocdepsl. ColHEUHAs! aKTUBHOCTh U €€ BIUSHUE HA



3emuto u 6uocdepy. Buyrpennee crpoenne Connua. TeopeTnueckuil pacué€r TemMrneparypsl B
nentpe ConHua. fnepHblid ICTOYHHUK SHEPTUU U TEPMOSIAEPHBIE PEAKIIMU CHHTE3a relus U3 BO-
0poja, MmepeHoc sHepruu u3 nenrpa ConHua HapyXy, KOHBEKTUBHAs 30HA. HeHTpuHHBIN Te-
JIECKON U HaOJII0IeHHs TOTOKa HeUTpuHO OT ConHua. OnpeneneHue OCHOBHBIX XapaKTEPUCTHK
3BE3/: MAcChl, CBETUMOCTH, TEMIIEpATypbl U XUMHUYECKOro cocraBa. CriekTpaibHas Kiaccu(u-
Kauus 3BE31 U €€ punyeckrue ocHOBBI. JlnarpaMma "CrieKTpajbHBIN KJ1acC-CBETUMOCTD' 3BE3,
CBSI3b MEXJIy MacCOil U CBETUMOCTBIO 3BE3/1. BHyTpeHHee cTpoeHue 3BE3a. CTpoeHue 3BE3/Ibl
IJIABHOM MocienoBaTenbHOCTH. CTpOeHHE 3BE3]I KPAaCHBIX TMTAHTOB M CBepXruranroB. Ctpoe-
HUEe 3BE3/ OeNbIX KapjMKOB U Mpeiesn Ha ux maccy — mnpeaen Yanapacekapa. Ilynbcapbl u
HEUTpOHHBIE 3BE31bI. [Ipupona 4€pHBIX AbIp U UX NapaMeTpsl. JIBONHbBIE, KpaTHBIE U [IEPEMEH -
Hble 3BE37b1. HaOmoneHus: ABOMHBIX U KPATHBIX 3BE3/. 3aTMEHHO-TIEpeMeHHbIe 3BE31bI. Ompe-
J€JICHUE MaccC JABOMHBIX 3BE3M. Ilynbcupyromme nepeMeHHbIE 3BE3JbI, KPUBBIE H3MEHEHMHS
Osecka uedens. 3aBUCUMOCTh MEX]ly CBETUMOCTBIO U TIEPUOJOM Mysbcanuil y uedenn. Lede-
Wbl — Masiku BO BCeneHHOM, 0 KOTOPBIM ONPEAEIISIIOT PACCTOSIHUS 10 JANEKUX CKOIUIEHUN U
ranakTuk. HoBble M CBEpXHOBBIE 3BE31bl. XapaKTEPUCTUKU BCHBIIIEK HOBBIX 3BE31. CBs3b HO-
BBIX 3BE3]l C TECHBIMU JBOMHBIMU CHCTEMaMHM, COJAEPKAIIMMU 3Be31ly Oenblil kapnuk. [lepere-
KaHHe BEeIIeCTBa U SJCPHBIN B3pHIB HAa MOBEPXHOCTH Oenoro kapiuka. Kak B3peiBatoTcs cBepx-
HOBBIE 3BE3/Ibl. XapaKTEPUCTUKU BCIIBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAIIMOHHBIN KoJutanc Oe-
JIOTO Kapiuka ¢ Maccou Hanapacekapa B COCTaBE TECHOM JBOWHOM 3BE3/1bl — BCIIBIILIKA CBEPX-
HOoBOM | Tuma. B3pbIB MaCCUBHOM 3B€3/1bI B KOHIIE CBOEH 3BOJIOIMU — B3PbIB CBEpXHOBOU Il TH-
na. HaGmoieHre ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/. DBOIIOIMS 3BE3/: POXKICHUE, KU3Hb U
CMEpTh 3BE31. Pacu€T mpomOKUTEIBHOCTH KU3HU 3BE3] pa3HOW MacChl Ha IVIaBHOM MOCJIENO-
BaTeJIbHOCTU. [lepexon B KpacHbIE TMIAaHTBl M CBEPXTUIAHTHI MOCIE HCUEpPIaHUs BOIOPOJA.
CriokoifHast BOJIIOIMS MAJIOMAaCCUBHBIX 3BE3]] M TPABUTAIIMOHHBIN KOJUIANC U B3pBIB ¢ 00pa3o-
BaHMEM HEWUTPOHHOW 3B€3/bl WM YEPHOW NIBIPbI MAacCCUBHOM 3Be31bl. OmpenesieHHe Bo3pacTa
3BE3HBIX CKOIUICHUM U OTAEIBHBIX 3BE3/, IPOBEPKA TEOPUHU IBOJIFOLIUU 3BE3].

Muieunsiii [TyTh (3 u)

I'az u meute B [Namaktuke. OOpa3oBaHUE OTpakaTeIbHBIX TyMaHHOCTEW. [IpuduHBI cBEUYCHUS
muddy3abIx TymanHocTel. KoHIeHTparus ra3oBeIX M MBUIEBBIX TyMaHHOCTEeW B I anmakTuke.
PaccesnHbie u mapoBbie 3BE3AHBIC CKOIUIeHUs. HaOmromaembie CBOMCTBA pacCesTHHBIX 3BE3-
HBIX CKoTuieHui. Habmromaembie CBOMCTBA MIApPOBBIX 3BE3AHBIX CKOTUICHUH. Pacmipenenenue u
XapakTep JBUXKEHUA CKOIUICHUM B [ anakTuke. Pacnipenenenue 3BE37, CKOIUICHUH, Ta3a U MbUIA
B ['anaktuke. CBepxmaccuBHasi y€pHas JbIpa B LEHTpe ['anakThku U KocMu4Yeckue nydd. MH-
dpaxpacHbie HAOTIOIEHUS NBIKEHUS 3BE3] B 1IeHTpe [ anaktuku u oOHapykeHue B nentpe ['a-
JJAKTUKU CBEPXMAaCCUBHOM YE€pHOU IbIpbl. Pacu€T mapamerpoB CBEpXMACCUBHOM YEPHOM JBIPHI.
HaGmronennst KOCMUYECKUX JIy9e U X CBS3b C B3PbIBAMU CBEPXHOBBIX 3BE3I.

lNanaktuku (3 u)

Knaccudukarnus ramaktuk mo ¢opme M KaMepTOHHas auarpamma XaO6Oma. CBoiicTBa cmm-
pPalbHBIX, AJUIMOTUYECKUX W HEMPABWIBHBIX TanakTUK. KpacHoe cMellleHue B CIEeKTpax rajiak-
TUK U OMNpEACICHUE PACCTOSIHUS A0 HUX. 3aKOH Xa00na. BpamieHue ranaktuk u TéMHasi MmaTe-
pusl B HUX. AKTUBHBIE TaJJaKTUKU U KBa3aphl. [[pupoa akTHBHOCTH TaJIaKTUK, paIMOTaJaKTHKU
Y B3aUMOJICHCTBYIOIIME rajakTUKU. HeoObluHbIe CBOICTBA KBa3apoB, UX CBS3b C SIAPAMM ra-
JAKTUK W aKTUBHOCTBIO YEPHBIX NbIp B HUX. HaOmromaemble CBOWMCTBA CKOIJICHUN TajlaKTHK,
PEHTIEHOBCKOE H3JIyY€HHE, TEMIIepaTypa U Macca MEXIaJlaKTUYeCKOro ra3a, HeoOX0JUMOCThb
CYILIECTBOBAHUSI TEMHOM MaTepUM B CKOIUIEHUAX TajlakTuK. OlleHKa Macchl TEMHOW MaTepuu B
CKOIUICHUSX. Sluencrast CTpyKTypa pacupeiesIeHUs TalaKTUKU CKOIIJICHUM rajlaKTHK.



Crpoenue u 3BosrOIUS Beenennoi (2 )

KoneuHocts 1 O0eCKOHEUHOCTh BceneHHOM — MmapajoKChl KJIACCMYECKONW KOCMOJIOTHMHU. 3aKOH
BCEMHPHOT'O TSATOTEHUS U MPEJCTaBICHUS O KOHEYHOCTH U OeckoHeuHocTu Beenennoil. @oto-
METPUYECKUH MAPATOKC U MPOTUBOPEUUS MEXKAY KIACCUUECKUMU IIPEACTABICHUAMH O CTpOE-
Huu Bceenennoit u HaOmogeHusmu. HeoOXoauMocTh mpuBiedeHHUs OOIIEH TEOpUU OTHOCH-
TEJIbHOCTH JIJISI MOCTpOeHUsI MoJienn BeenenHnoi. CB3b MEXAY T€OMETPUUECKUX CBOMCTB MPO-
CTpaHCTBa BCeneHHOM ¢ pacmpenesieHMeM W JABMKEHHEM MaTepuu B HeW. Pacmmpsromasics
Bcenennas. CBsi3b cpellHEN INIOTHOCTU MAaTE€pPUU C 3aKOHOM PACIIMPEHHS] U T€OMETPUUECKUMU
cBoiicTBamu Bcenennoil. EBkinioBa u HeeBKIIMI0Ba reomeTpusi Beenennoi. Onpenenenue pa-
nuyca u Bo3pacta Beenennoil. Monens "ropsiuein Beenennoit" u penukroBoe usnydenue. O0-
pa3oBaHUWE XUMHUYECKUX 3JEeMEHTOB BO BcenenHoil. OO6unme renauss Bo BcenenHoil u He-
00X0MMOCTh 00pa30BaHuUsl €ro Ha paHHUX dTanax sBoitonuu Beenennoil. Heobxoaumocts He
TOJIBKO BBICOKOM IIJIOTHOCTH BEIIECTBA, HO M €ro BBICOKOW TEMIEPATYpPhl HA PAHHUX dTarax
sBOMIOLIMM BeeneHHoW. PeMKTOBOE U3TydeHUE — U3IIyYeHUE, KOTOPOE OCTAIOCH BO BeeneHHoi
OT TOpAYETO M CBEPXILIOTHOTO COCTOSHMS MAaTe€puy Ha PAHHUX JdTanax >KU3HU BceneHHoi.
HaGmonaembie cBOMCTBA peIMKTOBOrO u3nyyeHus. [loueMy HeoOxoaumMo npuBieueHue oOen
TEOPUHU OTHOCUTEIIBHOCTH ISl IOCTPOEHUS MOoienu BeelleHHOM.

CoBpemMeHHBIE TPOOIEMbI ACTPOHOMUH — 3 U

VYckopenHnoe pacmupenue Beenennoit u Témuas 3Heprus. HabmroneHus: cBepxHOBBIX 3BE31 |
TUMA B JAJIEKUX TajJaKTUKaX M OTKPHITUE YCKOPEHHOro paciiupeHus BceneHHoi. OTKpbITHE
CUJIbI BCEMUPHOTO OTTANIKUBaHUS. TEMHas sHEprus u €€ BIMsHUE HA Maccy BceneHHoil mo me-
pe eé pacmupenus. [Ipupona cunsl Becemupnoro orrankuBanus. OOHapyKeHHUE TUIAHET BO3JIC
npyrux 3B&3n. HabmroneHus 3a JBMKEHUEM 3BE3 M OTIPEICIICHHS] MacC HEBUIUMBIX CITYTHUKOB
3BE3]l, BO3MYIIAIOMIUX HUX MPSMOJUHEHHOE ABMXKEHHE. MeTonbl OOHapyXeHUsl DK30TUIaHET.
OreHKa ycJIOBHM Ha TIOBEPXHOCTSX dK301u1aHeT. [lonck sk3011aHeT ¢ KOM(POPTHHIMUA YCIIOBH -
SIMH IS )KU3HUA Ha HUX. [loncku xu3HU U pazyma Bo BcenieHHoM. Pa3BuTre npeacraBieHU O
BO3HMKHOBEHHUHU M CYIIECTBOBAHMU >KU3HU BO BcenenHoil. CoBpeMEHHBIE OLIEHKH KOJMYECTBA
BBICOKOPA3BUTHIX IUBMIM3aNKK B ['amaktuke. I[lompITku oOHApyKEHUS U MOCBUIKA CHUTHAJIOB
BHE3EMHBIM ITUBHIN3AIHASIM.

Peseps (1 u)

Y4ueOHO-TeMaTHYecKoe MIIAHUPOBAHHE

Ne
pasnena Ha3zBanue pa3aena KonmyectBo uacos
1 BBenenue B acTpoHOMUIO 1
2 AcTtpomeTpust 5
3 HebGecnas mexaHuka 3
4 Crpoenue ConHEUHON CUCTEMBI 7
5 AcTpodusnka u 3BE3HAST ACTPOHOMHUS 7
6 MieuHslii IyTh 3
7 lanaktuku 3
8 Crpoenue u 3Bomronus Beenennoi 2
9 CoBpemeHHbIe TPoOIeMbl aCTPOHOMHUU 3
Peseps 1
Bcero 35




Kaﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBaHUE

Ne
/o

Hara

IU1aH ‘ ¢baxr

Tema ypoxka Kon-so ConepxaHue ypoka
yp JacoB p yp

Beenenue (1 uac)

1/1

BBenenne B acTpoHOMUIO 1 AcTpoHOMHUS — HayKa 0 KocMoce. Beenennasi, e€ cTpykTypbl U Macitaobl. Jlané-
Kue riyouHsl Beenennoit

MemanpeomemHuple: ¢ JOCTATOYHOMN MOJTHOTON U TOYHOCTBIO BbIPa)KaTh CBOM MBICIIM B COOTBETCTBUHU C 33Jja4aMU U yCIOBUSAMHU KOMMYHU -
KallU{; CAMOCTOSATENIBHO BBIIEAThH IO3HABATENBHYIO 11€J1b; BBIJIENSTh CXOJICTBA €CTECTBEHHBIX HAYK, PA3JINYUS MEX/y TEOPETUUECKUMU U
SMIUPUYECKUMU METOJIaMH UCCIIEIOBAHUS

JuYyHOCmHble. POPMUPOBAHUE MOTUBALIMU B U3YUYEHUU HAYK O IPUPO/IE, YOSKIEHHOCTH B BOZMOKHOCTH TIO3HAHUS TPUPOIbI, YBAXKEHUS K
TBOpPLIAM HayKU U TEXHUKH, TPa’KJaHCKOTO MAaTPUOTU3Ma, JI00BU K PoanHe, 4yBCTBa TOPIOCTH 3a CBOIO CTPaHy

npeomemmuole: HAyIUTHCS OOBSACHATH POJIb ACTPOHOMUH B KU3HU YEJIOBEKA U €€ 3HAUECHUE B CUCTEME €CTECTBEHHBIX HAayK; YMETh (GOpMY-
JIUPOBATh MPEIMET U3yUeHHs] aCTPOHOMUU; 3HATh OCHOBHBIE METO/Ibl M3ydeHHs Becenennoit

AcTtpomeTpust

(5 gacoB)

2/1

3Bé3mHOE HEOO 1 3Bé3nHoe Hebo. Co3Beznue. 3Bé3nHas BenmunHa. OcHOBHBIE co3Be3ausi CeBepHO
ro MOJIyLapust

MemanpeomentHole: TUTAHUPOBATh YIEOHOE COTPYTHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU; (POPMHUPOBATH IIEJICTIOaraHue Kak MOCTAaHOBKY
y4eOHOM 3a/1auyu Ha OCHOBE COOTHECEHHS TOTO, YTO Y)KE€ M3BECTHO M YCBOEHO YYAIIUMCS, M TOTO, YTO €II€ HEU3BECTHO; BBIJCIATEH U op-
MYJIMPOBATh MMO3HABATEIBHYIO 11€J1b, UCKATh U BBIACTATH HEOOXOAUMYIO HH(GOPMAITUIO, CIEI0BATh AITOPUTMY JIEeATeILHOCTH
Juunocmuule: GOPMUPOBAHUE CAMOCTOSTEILHOCTH B IPUOOPETCHUH HOBBIX 3HAHWN W MTPAKTHYECKUX YMEHUH, UCIIOJIH30BaHKE TTpHOOpe-
TEHHBIX 3HAHUH B IOBCEIHEBHON KU3HH

npeomemmbvle: HAYUUTHCS OOBSICHATH 3HAUCHUS MOHATUH ""co3Be3nue", "3BE3MHAs BeIMUMHA'"; yMETh HAXOAUTh 3BE3/IbI M CO3BE3/MS Ha
HeOe C TOMOIIBI0 KapThl 3BE3THOTO Heba

3/2

HebecHble koOpanHATHI 1 HebecHbli skBaTOp 1 HEOECHBII MepUINaH; TOPU3OHTAIILHBIE, SKBATOPUAIbHbBIE
KOOPJMHATHI; KyJIbMUHAIIMU CBETHII. [ 'OpHU30HTaNIbHAS CUCTEMa KOOPIUHAT. DK-
BaTOpUaIbHas cucTeMa KOOPAUHAT

MemanpeomemHuyle: ¢ JOCTATOUHOM MOJHOTOM U TOUHOCTBIO BBIPAXKaTh CBOU MBICJH, CIYIIAaTh U BCTYNATh B IMAJIOT, y4acTBOBATh B KOJI-
JIEKTUBHOM OOCY)XJICHUH MPO0OJIEM; 0CO3HABATh CaMOIo ce0s KaK JBIKYIIYIO CHILY CBOETO HayueHHsl, CBOIO CLIOCOOHOCTh K IPEOI0JICHHIO
NPENATCTBUM U CAMOKOPPEKLIUU; CUCTEMHO MBICIHUTh, IPUMEHATh U IPE0O0pa30BbIBATh 3HAKU U CUMBOJIBI JUISI peIlIeHHs y4eOHBIX U ITO3HA-
BaTeJIbHBIX 3a/1a4

auynocmuwte. HopMHUPOBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEH-
HOM MpakTUKK; (GOPMHUPOBAHNE YCTOWYMBON MOTHBALIUU K O0YUEHUIO

npeomemmnble. yMETh N300paXkaTb OCHOBHbBIE KPYT'H, IMHUM U TOUKU HeOeCHOM cepsl; 3HaTh ONpeieieHus NOHATHI "HeGecHas cdepa',
"KyJIbMUHaIM'"; yMeTh (GOPMYIHPOBATH OTIMYMS MEXY TOPU3OHTAIBHON M SKBATOPHAIILHON CHCTEMaMU KOOPIMHAT

4/3

Buagumoe nprKeHHE IJIaHET U COJ’IHLI& 1 9KHHHTI/IK3, TOYKa BCCCHHETO PaBHOACHCTBUS. HepaBHOMepHOC JABHOKCHHEC
CO.IIHI_Ia 110 OKJIMIITUKE

MemanpeOMemele: OCO3HAHHO IIJIaHUPOBATh U PCTYIUPOBATH CBOIO ACATCIILHOCTD, BBISIBJIATH Hp06J'ICMBI, BJIaJCTh YCTHOﬁ U TUCbMEHHOM




/o

Hara

Koin-Bo

IJ1aH

¢baxr

Tema ypoxka ConepixaHue ypoka
yp qaCoB sep yp

peubto; (hOpMHPOBATH LIEJICTIOIaraHUe KaK IIOCTAaHOBKY yueOHOM 3a1aui Ha OCHOBE COOTHECEHMS TOT0, YTO Y>K€ H3BECTHO U YCBOCHO yua-
LIUMCS], U TOTO, YTO €I11€ HEU3BECTHO; CAMOCTOSITENILHO BBIIEIATH I03HABATENIbHYIO 11€JIb, YCTAHABINBATH IPUUMHHO-CIIEICTBEHHBIE CBSI3H,
OOBSICHATH PA3TUYHBIC SIBJICHUSI HA OCHOBE (PM3MUYECKON TEOPHU

JuyHocmuple: POPMUPOBAHUE YCTOMYMBOW MOTUBAIMH K 00y4eHHIO, TPUOOPETEHUIO HOBBIX 3HAHUW, YMEHUH, HABBIKOB, CIIOCOOOB Jiesi-
TEIbHOCTH

npeomemHble: HAYIUTHCS OOBIACHATH 3HAUCHHUE MOHATHUS "IKIUINTHKA"; yMETh pa3inyarh MPsIMOE U NOISATHOE IBIKEHHE TUIAaHET U PopMy-
JIMPOBATh NPUYMHBI TAKOTO JABWKEHHUS; YMETh ONUChIBaTh NyTh CoJHIIA cpeau 3BE3]] B TEUEHUE roia

5/4

JIBwxenue JIyHsl. 3aTMeHHs 1 CHUHOIUYECKUI MECSIIL, Y3JIbI TYHHOU OPOUTHI, OYEMY TPOUCXOIST 3aTMEHHUS.
Capoc u nipesickazanus 3aTMEHUN

MemanpeomenHple: OCO3HAHHO MJIAHUPOBATh U PETYIUPOBATh CBOIO J€SITEILHOCTD, BBISBIATH MPOOIEMBI, BIAJIETh YCTHOW U MTUCHbMEHHON
peubto; GopMUpPOBATH 1eNenoaraHie Kak OCTaHOBKY Y4eOHOM 3a1aui Ha OCHOBE COOTHECEHUS TOT0, UTO YK€ U3BECTHO M YCBOGHO yda-
IIUMCs, U TOT'0, YTO emé HEHU3BCCTHO, CAMOCTOATCIIbHO BBIJACIIATH IIO3HABATCIIBHYIO LCJIb, YCTAHABJIMBATD MPUYUHHO-CIICACTBCHHBIC CBA3H,
OOBSACHATH pa3JInYHbIE SBJICHUS Ha OCHOBE (DU3MUECKON TEOpHH

auunocmuule: GOPMUPOBAHNE MOTHUBAIIMH B U3YUCHUH HAYK O TIPUPO/IE, YOSIKKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS MTPUPOJIBI U IPUMEHHU -
MOCTH U3Y9a€MbIX 3aKOHOB K BOXKHEHUIITUM 00JIACTSM JIEATETLHOCTH Y€JIOBEYECKOTO 00IIeCcTBa

npeomemHmble: HAYIUTHCS OOBSICHATH 3HaUeHue MoHATHH "da3a JIynsl", "conHeunoe 3armenue", ""capoc", "myHHOE 3aTMeHUE"; HAYYUTHCSA
(hopMynTUpOoBaTh NPUUYHMHBI COJTHEYHBIX U JTYHHBIX 3aTMEHUI; YMETh OOBSICHATH PAa3HUILY MEXY CHHOINYECKUM U CUICPUUECKIM MECSIIEM

6/5

Bpewms u kanengapb 1 ConHeuHoe u 3BE31HOE BpeMsl. JIyHHBIN 1 COJIHEUHBIN KaneHaaps. FOnmanckuit u
TPUTOPHAHCKHUI KAJICHIAPh

MemanpeomemHyle: ¢ J0CTATOYHON MOJTHOTON U TOYHOCTBIO BBIpaXkaTh CBOM MBICIIU, CIYIIATh U BCTYNATh B JUAJIOT, y4aCTBOBATH B KOJI-
JIEKTUBHOM OOCYXIEHHUH MPo0JIeM; 0CO3HABATh CaMOro ce0sl Kak JBUKYIIYIO CUITy CBOETO Hay4eHHs], CBOIO CIIOCOOHOCTH K MPEOI0JICHUIO
MPEMSATCTBUI U CAMOKOPPEKIMHI; CHCTEMHO MBICIIUTh, IPUMEHSAThH U MPE0OPa30BbIBATh 3HAKH U CUMBOJIBI JIJIS1 peLICHHs YUeOHBIX U ITO3HA-
BaTeJIbHBIX 3a]a4

JuyHocmHble. GOPMUPOBAHUE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEH-
HOM IIPaKTUKHU

npeomemmnsle: yMeTb POPMYIUPOBATH PAIUYUS MEKY 3BE3THBIM U COJTHEYHBIM BPEMEHEM; 3HATh YCTPOUCTBO JIYHHBIX U COJIHEYHBIX Ka-
JIEHAApeil; HAYUUTbCS OOBSICHITH Pa3Inyuus MEXAY FJIMAaHCKUM U TPUTOPHAHCKUM KaJleHIapEM

Hebecnas MexaHuka

(3 gaca)

7/1

Cucrema mupa 1 ['eonienTpryeckas u reuolieHTpudeckas cuctema mupa. OObsiCHEHUE MEeTIe00-
pa3HOro JBWXKEHU MIaHeT. JJokazarenbcTBa ABkeHUs 3eMiau Bokpyr CoHia.
I'ognusbIi Mapannake 3BE3.1

memanpeomemmusie: GOpMUPOBATh yIeOHOE COTPYAHUYECTBO C YIUTEIEM U CBEPCTHUKAMM; UCKATh U BBIJICJIATH HEOOXOUMYIO MH(pOopMa-
LIUI0, CIIEIOBATh aJITOPUTMY AEATEIbHOCTH; IPUMEHTh 3HAHUS U3 IPYTUX MIPEIMETHBIX 00nacTeit

auynocmuwte: OpMUPOBAHHUE LIETOCTHOTO MUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEH -
HOM NPAKTUKH, U YCTOMUMBOTO NIO3HABATEIBHOTO NHTEPECA K U3YUEHUIO €CTECTBEHHBIX HAYK

npeomennble. HAyYuThCsl 0OBSCHATh OCOOCHHOCTH I'€OLIEHTPUUECKO U TeMOIIEHTPUYECKON CUCTEM MUPA; YMETh JJOKAa3bIBATh IBKEHUE




/o

Hara

wiaH | ¢akr

Tema ypoxka Kon-so ConepixaHue ypoka
yp JacoB p yp

3emin Bokpyr CoJiHIa; HAyYUThCsl OOBSICHATH 3HAUEHHE MOHATUH "mapaiiakc”, "mapcex”

8/2

3aKOHBI IBIKCHUS TJIAHET \ 1 | 0O0606ménnbIe 3aKoHbI Kerepa u onpeenenrne Mace HeOECHBIX Tel

MemanpeomemHpie: C TOCTATOYHON NOJHOTOW ¥ TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33Ja4aMH U YCIOBUSAMH KOMMYHHU -
KallU{; BBIIOJHATH AEUCTBUA 110 00pasily, OLIEHUBAaTh U KOPPEKTUPOBATh JEHCTBUS B COOTBETCTBUHU C 3TAJIOHOM; UCKAaTh HH(OPMALINIO,
(hopMHUPOBATH CMBICIIOBOE YTEHHUE, 3aKPETUISATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATHh N3YUEHHBIE CIIOCOOBI ICHCTBHIA, TIOHATHIA U aJro -
PUTMOB

auyHocmuwle: GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEJIEM; OBJIa-
JIEHHE HayYHBIM MOJXO0/I0M K PELIECHUIO PA3INYHBIX 3a/1a4; (OPMUPOBAHUE IIEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHO -
MY YPOBHIO Pa3BUTHSI HAYKH U OOILIECTBEHHOU MPaKTUKU

npeomemHuble: yMeTb (POPMYINPOBATH 3aKOHBI IBU)KEHUS IUIAHET; 3alIUCBIBATh YCIIOBUE U PELICHUE KOJUYECTBEHHBIX 3a/1a4 110 COCTABJICH-
HOMY aJITOPUTMY

9/3

Kocmuueckue ckopoctu. MexniaHeTHble 1 [TepBas u Bropasi KocCMHUYECKHE CKOPOCTH. ONTUMAaNIbHAS MOJTY3JUTUIITHYEeCKast
MEePENETHI opbuta KA k muianeram, BpeMs MoJiéTa K IlaHeTe

Memanpeomemnple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU MBICIH B COOTBETCTBHUH C 33JjauaMi U YCIOBUSIMH KOMMYHH -
KaIli¥; BBITIOJHATH IEHCTBHS IO 00pasily, OIICHNUBATh U KOPPEKTUPOBATH IEUCTBHSI B COOTBETCTBHH C ATAJIOHOM; UCKATh HH(POPMAIIHIO,
(hopMHUpOBATH CMBICIIOBOE YTEHHE, 3aKPEIUIATH U IIPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUEHHBIE CIIOCOObI IEHCTBUM, MOHATHI U ajro-
PUTMOB

auyHocmuwle: GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEJIEM; OBJIa-
JICHHE HayYHBIM MOJX0/I0M K PELIEHUIO Pa3IMyuHbIX 33/1a4; GOpMUPOBAHHE MOTHBAIIMH B U3YYEHUHU HAYK O MPHUPOJIE, YOS)KIEHHOCTHU B
BO3MOYHOCTH TMO3HAHMSI IPUPO/IbI, YBAXKEHHSI K TBOPIIAM HAYKH M TEXHHUKH, TPAXXIaHCKOTO MaTpuoTU3Ma, 1tooBu K Poaune, uyBcTBa rop-
JIOCTH 32 CBOIO CTpaHy

npeomemmuble. yMETh PACCUUTHIBATH MIEPBYIO U BTOPYIO KOCMHUYECKYIO0 CKOPOCTH Ha OCHOBE 3aKOHA BCEMUPHOT'O TATOTEHUS; HAYUUTHCS
0OBSCHATH 3HAYCHUE TOHATUH "oNTUMaIbHAS TpaeKTOpHs NoaéTa', "Bpems moJéra K miaHere"

Crpoenue ConHeuHo

it cuctemsl (7 4acoB)

10/1 CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU U 1 OTnuuus TIaHeT 3eMHOU TPYIIBI U TUIaHeT-TUraHToB. [lnanersi-kapauku. Ma-
coctaBe COJTHEUHOU CUCTEMBI awie Tena. [osic Koitnepa u o6mako komer Oopra
Memanpeomemuele.
JIUYHOCMHDbLE.
npeomennble: yMETh ONUCHIBATh cocTaB COJIHEUHOM CUCTEMBI; yMETh OOBSCHATh OTJINYMS IJIAHET 3€MHOM TPYIIIbI U IJIaHET-TUTaHTOB;
3HaTh, 4yTO Takoe nosic Koinepa u o61ako OopTa U KakoB UX COCTaB

11/2 [Tnanera 3emus 1 ®opma 3emiH, BHyTpEHHEE CTpOeHHe, aTMOCc(epa U BIUsHNE TAPHUKOBOTO (-

¢exTa Ha KIMMaT 3eMin

Memanpeomemnple: GOpMUPOBATH y4eOHOE COTPYTHHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (JOPMUPOBATH IIEJICTI0IaTaHHE KaK TIOCTAaHOB-
Ky y4eOHOH 3a7]aui Ha OCHOBE COOTHECEHHS TOTO, UTO YK€ U3BECTHO M YCBOCHO YUYaIIMMCSI, U TOTO, YTO €Il HEM3BECTHO; BBIACISATH 1
(dhopMynHUpoBaTh MO3HABATEIBHYIO 11€]1b, UCKATh U BBIACTSATH HEOOXOAUMYIO HH(GOPMAILIKIO; TPUMEHSTH 3HAHUSI U3 IPYTHX MPEIMETHBIX 00-
nacrei




/o

Hara

wiaH | ¢akr

Tema ypoxka Kon-so ConepixaHue ypoka
yp JacoB p yp

JAuyHocmuwle: POPMUPOBAHUE CAMOCTOATEIBHOCTH B IPUOOPETECHUH HOBBIX 3HAHHMH U MPAKTHUECKUX YMEHHH, NCTIOIb30BaHUE IPHOOpE-
TEHHBIX 3HAaHUI B TOBCETHEBHOM KU3HU; (OpPMHUPOBaHUE HABBIKOB 000OIICHUS M CUCTEMATH3AIMH TEOPETUIECKOTO MaTepraa
npeomemmuyle. yMETh ONUCHIBATH BHYTPEHHEE CTPOEHHE 3eMIIN U cocTaB €€ aTMOC(ephl; HAYIUTHCSI OOBSICHATH CBA3b CMEHBI CE30HOB I'O/ia
Y HAKJIOHA 3eMHOM OCH, BIIMSHHIE MAPHUKOBOTO 3 deKTa Ha KIMMaT 3eMIH, pojib MarauTochepsl 3emin B 3amuTe Ouochepsl OT KocMu4e-
CKOTO M3ITy4EHUS

12/3

Jlyna u e€ BnusiHuE Ha 3eMIIIO 1 ®opmupoBanue nosepxHoct Jlynsl. [Ipuposa npuinBoB U OTIMBOB Ha 3eMJIe U
UX BIUsiHUE Ha aBrkeHue 3emun u JIynbl. [Iponeccus 3eMHOM ocu U IBUYKEHHE
TOYKH BECEHHETO PABHOJACHCTBHUS

Memanpeomemnule: GOpMUPOBATH yIEOHOE COTPYAHUUECTBO C YUUTEJIEM U CBEPCTHUKAMU; (POPMHUPOBATH LieJenoaraHue Kak NOCTaHOB-
Ky y4eOHOH 3a7jauu Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO U YCBOCHO y4aIIUMCsl, U TOTO, YTO €Il€ HEU3BECTHO; BBIACIATH U
(hopMynupoBaTh MO3HABATEIBHYIO 11€]1b, UCKATh U BBIIEISATH HEOOX0AMMYIO HHPOPMAIIHUIO, CIIEJOBATh AITOPUTMY AEATEIbHOCTH
JuyHOoCmHble. POPMUPOBAHUE CAMOCTOATEIHHOCTH B IPUOOPETEHNH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUH; (OPMUPOBaHKHE HAaBBIKOB
0000111eHNS U cUCTeMaTH3alul TEOPETUYECKOT0 MaTepuasa

npeomemHubvle. HAYIUTHCS OOBICHITH IPUPO/TY MPUITUBOB U OTIMBOB Ha 3eMJIe; YMETh OOBSICHITH 3HAYCHUE TIOHITHS "'TIPEIeCcCHs 36MHOM
ocu" 1 OOBSACHSTH ITO SBIICHUE

13/4

[lnaHeTsl 3eMHOM TpyYIIbI 1 ®dusnueckue coiictea Mepkypusi, Mapca u Benepsl. MccnenoBanus mianer
3€MHOM IpyIIbl KOCMUYECKUMHU anapaTamMmu

Memanpeomemnule: GOpMUPOBATH ydeOHOE COTPYTHUYECTBO C YUUTEJIEM U CBEPCTHUKAMU; (GOPMUPOBATH IIEJIEN0IaraHie KaK OCTaHOB-
Ky y4eOHOH 3a7jauu Ha OCHOBE COOTHECEHHS TOTO, UTO YK€ M3BECTHO M YCBOCHO yYaIIUMCSl, U TOTO, YTO €Il HEU3BECTHO; BBIACIATEH 1
(hopMynupoBaTh MO3HABATEIBHYIO 1€J1b, UCKATh U BBLIEISATh HEOOXOAUMYIO HH(POPMAIIUIO, CIEI0BATh aJITOPUTMY JIESTEIIbHOCTH
JuyHocmHuble. GOPMUPOBAHUE CAMOCTOATEIHLHOCTH B MPUOOPETEHNH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUH; (OPMUPOBAHHE HABBIKOB
0000111eHUs ¥ cUCTeMaTH3allui TEOPETUYECKOro MaTepraa

npeomemmuble: yMETH OMUCHIBATH 0COOCHHOCTU (PU3NYECKOM MPHUPO/IBI INIAHET 3€MHOU TPYIIIbI; YMETh (GOPMYIUPOBATh CXOJCTBA U pa3iiu-
YKl TUIaHET 3€MHOMU TPYIIBI M HAYYUTHCS UX OOBSICHSTH

14/5

[Lmanersi-ruranTel. [1naners-kapauku 1 ®usnueckue croiictBa FOnurepa, CatypHa, Ypana u Henryna. Bynkanuueckas
JesTenbHOCTh Ha cnyTHUKe FOnurepa Ho. [lpupona konen BOKpyr IiaHeT-
ruranToB. [lnanersi-kapnuku

MemanpeOMemete: (I)OpMI/IpOBaTb y‘Ie6H0€ COTPYAHUUCCTBO C YUUTCIIEM U CBECPCTHUKAMU; (bOpMI/IpOBaTB neiacrojIaranue Kak noCTaHoOB -
Ky yqe6H0171 3ala4uu Ha OCHOBE COOTHECCHUA TOT'O, YTO YK€ U3BECTHO U YCBOCHO yHalllUMCs, U TOTO, UYTO eme HCHU3BCCTHO, BBIICIIATD U
(I)OpMy.]'II/IpOBaTB MMO3HABATCJIbHYTO ICJIb, UCKATh U BBIACIATDH HCO6XOI[I/IMYEO I/IH(i)OpMaI_II/IIO, CJICAOBATDH AJITOPUTMY ACATCIBHOCTU
JIUYHOCMHDblE. (I)OpMI/IpOBaHI/Ie CaMOCTOATCIIbHOCTH B HpI/IO6peTeHI/II/I HOBBIX 3HAHUM U MPAKTUYCCKUX YMeHHﬁ; CI)OpMI/IpOBaHI/Ie HAaBBIKOB
O606H_[6HI/I$I " CUCTEMATU3alluU TCOPECTUICCKOI'0 MaTCpuraia

npedmemnble: YMETH OIMCBIBATH (I)I/ISI/I‘{CCKI/IC CBOICTBa IIaHCT-TUT'AaHTOB; YMCTb OOBSICHHUTH MpUpoAYy KOJICH BOKPYT IVIAHCT-TUT'AHTOB;
3HATb, YTO MPCACTABJISIIOT coboi u r JC HAXOOATCA MJIAHCTBI-KAPJINKN

15/6

Mansie Tena ConHEUHON CUCTEMBI 1 Oduznueckas nmpupoja acrepousioB u komer. [losic Koiinepa u o6mako xomer
Oopra. [Ipupoia METEOPOB U METEOPUTOB




Ne Hara Kosn-Bo
Tema ypoka ConepxaHnue ypoka

/0 | mrag ¢bakr 4acoB
Memanpeomemmuoie: GOPMUPOBATH yIeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU; (POPMHUPOBATH IIeNIeNoaraHie Kak MoCTaHOB-
Ky y4eOHOH 3a/1a4 Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ M3BECTHO U YCBOCHO YUYAIIMMCS,  TOTO, YTO €II€ HEU3BECTHO; BBIICIATh U
(bopMyTHpOBaTh IO3HABATENBHYIO LIEJb, UCKATh U BBIACISATH HEOOXOMMYIO HH(OPMAITUIO, CIEIOBATh AITOPHTMY ACATEIbEHOCTH
auynocmuule. HOpMUPOBAHHIE CAMOCTOSTEILHOCTH B IPUOOPETEHIH HOBBIX 3HAHHUN U MPAKTUYECKUX YMEHHUH; (OpPMHUPOBAaHNE HABBIKOB
0000IIEeHNS ¥ CHCTEMAaTU3AIMH TEOPETUYECKOTO MaTepraa
npeomemmusle: yMETH ONUCHIBATH (PU3MUECKUE CBOMCTBA ACTEPOUIOB U KOMET; YMETh (POPMYIUPOBATH PA3HULLYy MEXITY METEOPAMHU, METEO-
pouiaMu, METEOPUTAMHU U 00U IaMU

16/7 CoBpeMeHHbIE MPECTABIECHUS O TPOUCXOXK- 1 CoBpemeHHble npecTaBiieHus o npoucxoxaennu ConHeuHo cuctemsl. Kocmo-
neHust COTHEYHOW CHCTEMBI roanueckast reopust O.10. HImuara

MemanpeomemHmbple. CIyllaTh, BCTYNaTh B AUAJIOT, YIaCTBOBAThH B KOJUIEKTUBHOM OOCYK/IEHUHU MTPOOIEMBbI; JOPMHUPOBATH IEJIENOJIaraHue
KaK TMTOCTAaHOBKY y4eOHOM 3a7ja4i Ha OCHOBE COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO M YCBOCHO YUaITUMCS, U TOTO, UYTO €IIE HEU3BECTHO;
CaMOCTOATECIBHO BBIIACISATH HOSH&B&TGJ’IBHYIO b, yCTaHaBHI/IBaTB HpI/I'-H/IHHO-CJ'Ie}ICTBeHHBIe CBsI3U

Jauunocmuwle: GOPMUPOBAHKE IIETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIIECTBEH-
HOM TIpakTUKH; OPMUPOBAHNE HABHIKOB CAMOAHAIN3a M CAMOKOHTPOJIS

npeomemmole: HAYIUTHCS 00BICHATH (hopmupoBanue CoJTHIIA U TIIIAaHET Ha OCHOBE COBPEMEHHBIX MPEICTAaBICHUM 0 TTporucxoxaeHnn Col-
HEYHOU CHCTEMBI

Actpodusuka u 38E31Hast aCTpOHOMHS (7 4acOB)

17/1

Mertomp! acTpoPpU3UIECKUX UCCIICTOBAHMI 1 [TpuHIMI OEHCTBUS U yCTPOMCTBO TEIECKOTIOB, peppakTopoB U pedaeKTOpPOB.
PagnoTeneckornsl U pagruonHTepPepOMETPHI

MemanpeomemHple. BLISBIATH TPOOJIeMy, € TOCTATOYHON MOJHOTOM M TOYHOCTBIO BHIpa’KaTh CBOM MBICIIH; BBIJICJIATH U OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKU U YTO eIlI€ MOJICKUT YCBOCHUIO, OLICHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHalia; aHAIM3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUUMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKYIO LIETIb PACCYKICHUH, CTPYKTYPUPOBAThH 3HA-
HUs

JuyHocmHuble. GOPMUPOBAHUE YMEHHS BECTH JUAIIOT C YYUTETIEM U OJTHOKJIACCHUKaMH Ha OCHOBE PaBHONPABHBIX OTHOIICHUN U B3aUMHOTO
YBa)KEHHUS;, OCO3HAHHUE IEHHOCTHU HAYYHBIX 3HAHUH JUIsI OOBSICHEHUS SIBIICHUI OKPYXKAIOLIET0 MUpPa

npeomemmuble: HAYIUTHCS OOBSICHATH YCTPOUCTBO pedpakTopa u pediekTopa; yMeTb GOpMYyIUPOBATH MPUHIIMII JEHCTBUS PaJHOTENIECKO-
Ta; HAyYUThCsI OOBSICHITH 3HAU€HUE OHATHA ""pa3peniaronias crnocoOHoCTh"

18/2

Connue 1 Onpenenenne 0CHOBHBIX XxapakTepucTUK ConHua. CTpoeHUe COJTHEYHOU aTMO-
cepbl. 3aKOHBI U3ITydeHUs a0COTIOTHO TBEPAOTO Tena U Temiieparypa otocde-
pbl U niATeH. [IposiBneHne COTHEYHOM aKTUBHOCTH U €€ BIMSHUE HA KIIMMAT U
ouochepy 3emnu

MemanpeomenHple: C TOCTATOYHOM MOTHOTOW U TOYHOCTHIO BEIPAXKATh CBOU MBICITH, T0OBIBATh HEIOCTAIOIIYIO HHPOPMAIUIO C TIOMOIIBIO
BOIIPOCOB; 0CO3HABATH CAMOTO Ce0sI KaK ABMXKYILYIO CHITY CBOETO HayueHUsl, CBOIO CLIOCOOHOCThH K MPEOJIOJICHUIO MPEMSITCTBHIA U CAMOKOP-
PEKIIMHU, COCTABIATH IJIAH PEIICHUs 3a/1a4H, CAMOCTOATEIBHO UCIIPABISATEH OMIUOKH; CO3/IaBaTh, MPUMEHSThH U MPeoOpa30BhIBATH 3HAKH H
CUMBOJIBI, MOJIETTH M CXEMBI JJIsl pellieHus] y4eOHbIX U TIO3HABaTENbHBIX 3a/1a4, BBIICISTh U KIACCU(PHUIIMPOBATH CYIIIECTBEHHBIE XapaKTepH -
CTHKH 00BEKTA




/o

Hara

wiaH | ¢akr

Koin-Bo

Tema ypoka
yp JacOB

Coneprkanue ypoka

auyHocmuwle: OPMUPOBAHHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEH -
HOU MPaKTUKK; UCTIOJIb30BAHNE IPUOOPETEHHBIX 3HAHUM T 00BSICHEHUS SIBICHUH, HAOII0JaeMbIX B TIOBCETHEBHOM KU3HU
npeomemHble: yMETh OMUCHIBATH CTPOCHHUE M COCTAB COJTHEYHON aTMOC(Ephl; HAYIUTHCS OOBACHATH 3HAYCHNE TIOHATHS "COTHEYHAS aK-
TUBHOCTB" U €€ BIMSHUE Ha MPOIECCHI Ha 3eMJie

19/3

BuyTrpenHee cTpoeHHre U HCTOYHUK YHEPTUH 1 Pacuér remneparypsl BHyTpu ConHia. TepMosaepHblii HCTOUHUK SHEPTHU

Connua Connua u nepenoc sHeprun BHyTpu Connia. HaGmtoaeHust CoMHEYHbIX HEUTPH -
HO

MemanpeomemHble: NCTIONB30BaTh aICKBATHBIE SI3bIKOBBIE CPENICTBA JIJIsl OTOOpakeHUsI HHPopMaluu B OpMe PEUEBBIX BHICKa3bIBAHUHN C
LIETBI0 TUIAHUPOBAHUS, KOHTPOJISI U CAMOOIICHKH; OCO3HABATh CAMOT0 ce0sl KaK ABUKYIIYIO CUITy CBOETO HaY4YE€HHsI, CBOIO CITIOCOOHOCTH K
MIPEOI0JICHUIO MPEMATCTBUN U CAMOKOPPEKIIUN; OOBIACHITH (PU3UUYECKUE TTPOIIECCHI, CBSI3H U OTHOIIICHHUSI, BBISIBIISIEMBIE B IPOIECCE U3YUe-
HUS TaHHOM TEMBI

JauuHocmuwle: GOPMUPOBAHKE IIETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEH -
HOW IIPaKTUKH

npeomemmsle. yMETh ONUCHIBATh BHyTpeHHEE cTpoeHre CoTHIA; 3HaTh, YTO TEPMOSIIEPHBIE PEAKIINH SBIISIIOTCS HCTOYHUKOM COJTHEYHOM
SHEPTHH; HAYIUTHCS OOBICHITH 3HAUYCHNE UCCIICIOBAHUI COTHEYHBIX HEUTPHHO

20/4

OcCHOBHBIE XapaKTEPUCTUKHU 3BE3] 1 Omnpenenenre OCHOBHBIX XapaKTepUCTHK 3BE3/. CreKTpaibHas KiacCU(pUKaIUs
3BE31. Jnarpamma "crieKkTp-cBETUMOCTB" M pacnpeesieHue 3BE3 Ha Hell. CBsI3b
MaccChl CO CBETUMOCTBIO 3BE3]I IIIaBHOM MOCIIE0BATENBHOCTH. 3BE3 IBI, KpAaCHbBIE
TUTaHTBI, CBEPXTUTAHTHI U O€JIble KapIUKU

MemanpeomemHbple: C TOCTATOUHON NOJHOTOW U TOUHOCTBIO BBIPAXKaTh CBOM MBICIN B COOTBETCTBUU C 3aJa4aMH U YCIOBUSIMUA KOMMYHHU -
KallU{, CIIyIIaTh U BCTYMaTh B JUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXKIEHHH MPOOIEMbl; 0CO3HABATH CaMOT0 ce0sl KaK JBUXKYIILYIO
CHILY CBOETO Hay4YeHHsI, CBOIO CIIOCOOHOCTH K MPEOJIOJICHUIO MPEMSITCTBUM U CAMOKOPPEKIIMH; CUCTEMHO MBICIUTh, CO3/1aBaTh, IPUMEHSTH U
peoOpa30BbIBATh 3HAKU U CUMBOJIBI JUIsI pEIICHUs YUeOHBIX U [T03HABATEIbHBIX 33134

JuyHocmuble: POPMHUPOBAHUE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOM IIPaKTUKHU

npeomemmuble: HAYUUTHCS OOBACHATH CBS3b MEXKIY 3BE3HON BETHMUMHOMN U CBETUMOCTBIO 3B€3/Ibl; YMETh ONUCHIBATH CIIEKTPAJIbHBIE KIlac-

ChI SBéSI[; YMCETH I10JIb30BAThCA ﬂHanaMMOﬁ "CHGKTp'CBeTI/IMOCTL"; YMETH OIMUCBIBATH CTPOCHUC 3BE3] rJIaBHOM IIOCJIICA0BATCIIbHOCTH, TH-
T'aHTOB U CBCPXT'MI'aHTOB

21/5

benble kapauku, HEUTPOHHBIE 3BE3/bI, YEP- 1 OcoGeHHOCTH CTpOeHUs OeNbIX KapJIMKOB U npenen Yanapacekapa Ha UX Maccy.
HBIE AbIpBL. [IBOIHBIE, KPATHBIE U IIEPEMEH- [Tynbcapsl 1 HeliTpoHHbIE 3BE3/b1. [ToHATHE u€pHOI AbIpEl. Habmonenus nsoii-
HBIE 3BE3/bI HBIX 3BE3]1 U onpeneneHue ux Mace. [lynbcupyromue nepemMeHHsle 38€31b1. Lle-

(en bl U CBSI3b MEPHOJA MYIbCALUN CO CBETUMOCTBIO Y HUX

MemanpeomenmHple: C TOCTATOYHOM MOJTHOTOW U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIM B COOTBETCTBHUH C 33Jja4aMU U YCIOBUSIMU KOMMYHH -
Kalluy; MJIaHUPOBATH U IPOTHO3UPOBATH PE3YNbTAT; AHATM3UPOBATh U CHHTE3UPOBATh 3HAHUS, YCTAaHABINUBATH IPUYUHHO -CIIEICTBEHHbBIE
CBSI3M, CTPOUTBH JIOTUUECKYIO LIETIb PACCYKIECHUH, CTPYKTYPHUPOBATh 3HAHMUS

auynocmuwte. GopMUpOBaHHE YCTOWYMBONW MOTHBAIIMK K TPUOOPETEHHUIO HOBBIX 3HAHUN M MPAKTUYECKUX YMEHUH




/o

Hara

wiaH | ¢akr

Tema ypoxka Kon-so ConepixaHue ypoka
yp JacoB p yp

npeoMemHble: HAYIUTHCS ONUCHIBATH CTPOCHUE OEIBIX KApJIMKOB, HEUTPOHHBIX 3BE3, MYIHCAPOB U YEPHBIX JBIP; YMETh (hOPMYTHUPOBATH
oInpe/iesieHue NMOHATUH "BoMHbIE 3BE311b1", "KpaTHBIE 3BE3/1b1", ""'3aTMEHHO-TIEpEMEHHBIE 3BE3/bl", "MyIbCUPYIOIINE IEPEMEHHBIE3BE3IbI"

22/6

HoBble u cBepXHOBBIE 3BE3/1bI 1 Habitotaemble 1posiBiieHUs B3phIBOB HOBBIX M CBEPXHOBBIX 3BE3/1. CBOMCTBA
OCTaTKOB B3PbIBOB CBEPXHOBBIX 3BE3](

MemanpeomenHple: OCO3HAHHO IJIAHUPOBATh U PETYIUPOBATh CBOIO JESITENLHOCTD, BBISBIATH IPOOIEMbI, BIaJ€Th YCTHOW U NTUCbMEHHON
peunio; GOpMHUPOBATH IeNIeNoaraHie Kak MOCTaHOBKY Y4eOHOM 3a7jauil Ha OCHOBE COOTHECEHUS TOTO, UTO YXKE€ M3BECTHO M YCBOCHO y4a-
HIUMCS, U TOTO, YTO €II€ HEU3BECTHO; CAMOCTOSTENILHO BBIICSATH MO3HABATEIBHYIO 11€J1b, YCTAHABIMBATD MPUYNHHO-CJICICTBEHHBIE CBSI3U,
OOBSICHATH Pa3IMYHbIC SIBJICHUS Ha OCHOBE (PM3MUECKON TEOPUH

auunocmuule. GOPMUPOBAHNE MOTUBALIMM B U3YUCHUHU HAYK O IPUPOJIE, YOSIKIEHHOCTH B BOBMOKHOCTH TTO3HAHUS TIPUPO/IBI
npeomemHmole. HAYIUTHCS GOPMYITHMPOBATH OTIpEIeNIeHNE MOHATUH "HOBasi 3Be3/1a", ""cBepXHOBas 3Be3/a"; yMETh OOBIACHITH IPUUUHBI
BCTIBIIIIEK HOBBIX M CBEPXHOBBIX 3BE3]T; YMETh (DOPMYIUPOBATH PA3ITMYHSI CBEPXHOBBIX IMIEPBOTO U BTOPOTO TUTIA

23/7

OBOJIIOIMSA 3BE3] 1 JKu3Hb 3BE311 pa3nM4HON MacChl M €€ OTpakeHHE Ha JUarpaMme '"CIeKTp-
cBeTUMOCTh". ["paBUTALIMOHHBIN KOJIJIATIC U B3PbIB 0€10T0 KapiauKa B JBOMHOMN
CHUCTEME M3-3a IEPETEKAaHUs Ha HErO BEIECTBA 3BE3/IbI-KOMITaHbOHA. [ paBuTanu-
OHHBIW KOJIJIAIC S/Ipa MAaCCUBHOM 3B€3/IbI B KOHIIE €€ sku3HH. O1eHKa BO3pacTa
3BE3QHBIX CKOILJICHUN

MemanpeomemHple. BLISBIATH TPOOJIEMy, € TOCTATOYHON MOJHOTOM M TOYHOCTBHIO BhIpa’KaTh CBOM MBICIIH; BBIJICNATh U OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKU U YTO eIll€ MOJICKUT YCBOCHHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHalia; aHAIM3UPOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIUBATh PUUUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYKACHUN, CTPYKTYPHUPOBATh 3HA-
HUs

JuyHocmHuple. GOPMUPOBAHUE YMEHHS BECTH JUAJIOT C YUUTEIIEM U OJTHOKIACCHUKaMH Ha OCHOBE PaBHOIPABHBIX OTHOIICHUN U B3aUMHOTO
YBa)KEHHUS; OCO3HAHHUE LIEHHOCTHU HAYyYHBIX 3HAHUH JUIsI OOBSICHEHUS SIBIICHUI OKPYXKAIOLIET0 MUpa

npeomemmnsle: yMeTh (POPMYIHPOBATH ONPEIEICHHE MOHATHUS "IPOTO3BE3/1a"; HAYUUTHCS OMKMCHIBAThH IBOJIOLHUIO 3BE3; 3HATH, KaK OIpe-
JIEIISIOT BO3PACT 3BE3THOTO CKOTLICHUS

Mueunblit myTh (3 4ya

ca)

24/1

I'a3 u mbu1b B [Manaktuke 1 Habnoiaembie xapaKTepUCTHKU OTpaKaTeIbHBIX U AU(PPY3HBIX TYMAHHOCTEH.
Pacrnipenenenue ux Boau3u miockoctu ["anaktuku. CriupansHas ctpykrypa ['a-
JaKTUKU

MemanpeOMemnble: CJIylnaTh, BCTylIaTb B AUAJIOT, YHaCTBOBATH B KOJUICKTUBHOM O6CY)K)I€HI/II/I Hp06J'ICMBI; CI)OpMPIpOBaTB OeJICnojaranmuc
KaK IIOCTaAHOBKY y‘Ie6H01>i 3aauu Ha OCHOBE COOTHECCHUSA TOI'0, UTO YK€ U3BECTHO U YCBOCHO yUalllUMCs, U TOT'O, YTO emé HCHU3BCCTHO,
CaMOCTOATCIIbHO BBIACIIATH IO3HABATCIIbHYIO [CJIb, YCTAHABJIMBATD NIPUYNHHO-CJICACTBCHHLIC CBA3U

JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC YCTOIZQHBOFO HHTCPECA K U3YUCHUIO HOBOT'O

npedmemnble: Hay4YUTbHCA OOBSCHATH IMPUYNHBI CBCUYCHUA ILI/I(I)(I)YS‘HBIX TYMaHHOCTeﬁ; 3HaTh, KaK 06p8.3y[0TC}I OTpaKaTCIIbHBIC TYMAHHOCTH

25/2

PaccesiHabIe U 1IapOBBIE 3BE3HBIE CKOILIE- 1 Habmtoiaembie cBOMCTBA CKOTIIIEHUH U UX pacnpeseneHue B [ anakTuke
HUA

MemanpeOMemele: HCTIOJIb30BAaTh AACKBATHBIC S3bIKOBBLIC CPCACTBA JIS1 0T06pa)KCHI/I$I I/IH(I)OpMaI_II/II/I B (I)OpMC PCYCBBIX BBICKA3bIBaHMH C




/o

Hara

IJ1aH

¢baxr

Tema ypoxka Kon-so ConepixaHue ypoka
yp JacoB p yp

LEJIBI0 IJIAHUPOBAHUS, KOHTPOJIS M CAMOOLIEHKH; OCO3HABaTh CaMOro ceOs Kak ABIXKYIIYIO CHIIy CBOEr0 HaydeHHs, CBOIO CIIOCOOHOCTh K
MIPEOJ0JICHUIO IPEMSATCTBUNA U CAMOKOPPEKIINHU; OOBSICHATH MPOIIECCHI, CBSA3M U OTHOLICHHMS, BBISIBIIIEMbIC B IIPOIECCe U3YUCHUS TaHHON
TEMBI

auynocmuule. HopMUPOBAHIE MOTUBAIIMH B H3YY€HUH HAYK O MPHUPOJIE, YOS)KAEHHOCTH B BO3MOXKHOCTH MTO3HAHUS TIPUPOIBI
npeomemmusvle. yMETh ONUCHIBATH CTPOCHUE PACCESHHBIX U IIAPOBBIX 3BE3HBIX CKOIIJIEHUM

26/3

CepxmaccuBHas 4€pHas Jblpa B LIEHTPE 1 Habnronenue 3a nBmxeHneM 3BE31 B eHTpe [ anaktuku B mH(pakpacHbIi Temne-
Munednoro nytu ckorn. O1eHKa Macchl U pa3MepoB YEPHOM ABIPHI MO ABMXKEHUIO OTAEIBHBIX 3BE3]T

MemanpeomemHple: BBISIBIATH IPOOJIEMY, HHUIIMATUBHO COTPYIHUYATh B MOUCKE U cOope nHpopMauu ajs €€ pa3pelieHus; BbIACTIATh U
OCO3HABAaTh TO, YTO YK€ YCBOCHO U UTO €III€ MOJIEKUT YCBOCHHIO, OLICHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTEpHUalla; aHAJIM3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh IPUUUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKYIO LI€TIb PACCYK/IE€HUH, BBIIBUTaTh U 000CHO-
BBIBaTh TUIIOTE3bI

auynocmuwle: GOPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEH-
HOW IIPaKTUKH

npeomemmuole’ 3HaTh, Kak 0OHAPYKHIIIM CBEPXMACCUBHYIO YEPHYIO JbIpY B LIeHTpe ['amakTuku

Iamaktukm (3

gaca)

27/1

Knaccudukanus ramakTuk 1 Tumnbl ranakTUK U UX CBOMCTBA. KpacHoe cMenieHre u onpeaeieHne pacCTOSHUI
JI0 TaJakTUK. 3akoH Xab0ma. Bpaiienue rajakTuk u cojepkaHue TEMHON MaTe-
pUU B HUX

MemanpeomemHple: VCTIOIb30BaTh a/IEKBATHHIE SI3IKOBBIE CPECTBA 1Sl 0ToOpaXkeHus: nHbopMaluu B GopMe pedeBbIX BhICKa3bIBaHUI ¢
LeIbI0 TUTAHUPOBAHHUS, KOHTPOJIS U CAMOOIIEHKH; OCO3HABATh CaMOro ce0s Kak JBIKYIIYIO CHIIY CBOEr0 Hay4eHHUsI, CBOIO CITIOCOOHOCTD K
MIPEOJIOJICHUIO IPETSATCTBUN U CAMOKOPPEKLINHU; OOBSICHATH MPOILIECCHI, CBSI3U M OTHOLIEHHUS, BHISBIISIEMbIE B ITPOLIECCE U3YUCHHSI TaHHOM
TEMBI

JuyHocmHuple. GOPMUPOBAHNE MOTUBAIIMY B U3YYCHUH HAYK O MPUPOJE, YOKAEHHOCTH B BOSMOXHOCTH MO3HAHUSI TPUPOIbI
npeomemHuble’. HAyIUTHCS OMUCHIBATh AJUTUIITUYECKUE, CIIMPaIbHbIE U HEMPABUIIbHBIEC TATAKTUKH;, YMETh (POPMYIHpPOBAThH 3aKOH Xa0bma;
3HAThH CIIOCOOBI OMpeAeNICHUS] MAaCChl TaJTaKTUK

28/2

AKTUBHBIE TaJJAKTUKU U KBA3aphl | 1 | Hpupona aktusHOCTH ranaktuk. [Ipupoa kBasapos

MemanpeomemHuule. CllylaTh, BCTYATh B IMAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYKJIEHUH MTPOOIeMbl; pOPMHUPOBATSH LieJIeNoIaranue
KaK [I0CTaHOBKY y4eOHOM 3aJjauu Ha OCHOBE COOTHECEHUS TOT0, YTO Y)K€ U3BECTHO U YCBOEHO y4alllUMCsl, U TOTO, YTO €Il HEU3BECTHO;
CaMOCTOSITENIBHO BBIJIENATH I03HABATENIBHYIO 1I€J1b, YCTAHABINBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U

auynocmuwte. GopMUPOBAHUE CAMOCTOSTENILHOCTH B IPUOOPETEHNH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUH; (OpPMHUPOBAHNE HaBBIKOB
0000I11eHUs ¥ CUCTEMAaTH3aI[MH1 TEOPETUYECKOTO MaTepuaa

npeomemnble: yMETh OOBIACHATH IPUPOYy AKTUBHOCTH TJIaKTUK; HAYYUTHCS (POPMYIIMPOBATH 3HAUEHHUE MOHATUS "KBa3ap" U yMETb OIH-
CBIBaTh €ro (PU3MYECKYIO PUPOIY

29/3

CkoneHus ralnakTiuk 1 IIpupona ckoruieHui U posab TEMHOW MaTepuu B HUX. MeXTraJlakTHYeCKUH ra3 u
PEHTI€HOBCKOE U3IIy4eHUE OT HETO0. SJuencras CTpyKTypa paclpeaesIeHus Tajlak-
TUK U CKOIUIEHHUH BO BceeneHHon




/o

Hara

Koin-Bo

wiaH | ¢akr

Tema ypoka Conepxanue ypoka

qaCoB

Memanpeomemmuoie: GOPMUPOBATH yIeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMH; (POPMUPOBATH LIEJIeNoaraHie KaK MoCTaHOB-
Ky y4eOHOH 3a7]aui Ha OCHOBE COOTHECEHHS TOTO, UYTO YK€ M3BECTHO M YCBOCHO YUYaIIMMCS, U TOTO, YTO €I HEM3BECTHO; BBIACISATEH 1
(hopMyITMpOBaTh MO3HABATEIBHYIO I1€J1b, UCKATh U BBIICISITH HEOOXOAUMYIO HHPOPMAITUIO, CIIEIOBATH AITOPUTMY JICATEITHHOCTH

AuyHocmHuple: GOpMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKN U OOIIECTBEH -
HOU IIPaKTUKHU

npeomemmubvle. yMETh OOBSICHATH MPUPOTY CKOTUICHUM TalaKTHK, UX PEHTI€HOBCKOTO U3IIy4EHUS

Ctpoenwe u 3BoJOIUS Beenennoit (2 yaca)

30/1

Koneunocts u 6eckoHeunocts Beenennoit 1 CBs13b 3aKOHA BCEMHUPHOTO TATOTEHHUS C MPECTABICHUSIMU O KOHEUHOCTH U Oec-
KoHeuHOCTH Beenennoil. @otoMerpuyeckuii nmapaaokc. Heo0xoaumocTs oOrei
TEOPUU OTHOCUTEIBHOCTH JUIsl IOCTPOEHUs MoJiesn BeenrleHHon

MemanpeomemHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU MBICIIU B COOTBETCTBHUH C 33Jja4aMi U YCIOBUSIMH KOMMYHH -
Kaluu, CJIylaTb U BCTYIIAaTh B JUAJIOT, YHaCTBOBATh B KOJIJICKTUBHOM O6Cy)K}1€HI/II/I HpO6J’IeMBI; BBITIOJIHATH JlefICTBI/ISI 10 O6p33Hy, OIICHU-
BaTb U KOPPEKTUPOBATH JICfICTBHH B COOTBETCTBHHU C 3TAJIOHOM; CUCTECMHO MBICIUTB, CO3aaBaThb, IPUMCHATb U HpeO6p330BBIBaTI) 3HAaKU U
CHUMBOJIBI JJI PECIICHUA yqe6HBIX U ITO3HAaBAaTCJIbHBIX 3a1a4

Juynocmuwle: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEH-
HOM MpakTUkH; popmMupoBaHue YOKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PM3UKH K pPEabHBIM SIBJICHUSIM

npeomemHuble: HAYIUTHCS (HOPMYTUPOBATH 3HAUEHUE MTOHATHA ""(hOTOMETPUUECKUN MapasOKC"; yMETh OOBSICHATH CBSI3b 3aKOHA BCEMUPHO -

T'0 TSATOTEHUS C IPEACTABIICHUSIMU O KOHEYHOCTH M OECKOHEUHOCTH BceneHHoit; 3HaTh He0OXOAMMOCTD 00IIIEe TEOPHUH OTHOCUTEIHLHOCTH
JUISl TIOCTPOEHUS Moienn BeenenHnou

31/2

Monens "ropsuei Beenennoi" 1 CBs13b CpeliHEl IIJIOTHOCTU MaTEPUH C 3aKOHOM pacliupeHus u reomerpuei Bee-
neHHoi. Pagnyc u Bo3pact Beenennoi

MemanpeOMemnble: BBIABJIATH HpO6J'IeMy, HHUOUATHUBHO COTPYJAHUYATH B IIOUCKE U c6ope HH(bOpMaHHH s eé paspClICHusA; BIACIIATE U
0CO3HaBaTh TO, YTO YK€ YCBOCHO U YTO emié Mo Ie)KUT YCBOCHHUIO, OLICHUBATh KAYC€CTBO U YPOBEHb YCBOCHHA MaTC€pHralia; aHAJIN3UPOBATh U
CUHTC3UPOBATDb 3HAHUS, YCTAHABJINBATH IIPUYNHHO-CIICACTBECHHBIC CBA3H, CTPOUTH JIOTUYCCKYIO L CIIb paCCY)I(,I[eHPlﬁ, BbIIBUI'aTh U 000CHO-
BBIBATb 'MIIOTC3bI

JuuyHocmuple: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOM MPaKTHUKHU

npeomemmusle: HayduTHCS GOPMYITUPOBATH 3HAUCHUE MOHATUH "Topsidast Becenennas'", ""Meraranaktuka'; yMeTb OMUCHIBATH KOCMOJIOTHYE-
ckue Mozenu BeeneHHom

CoBpemeHHbIe po0IeMbl acTpoHoMuH (3 vaca)

32/1 YckopeHHoe paciupenue BeenenHon u 1 Bxnag TémHo# Matepun B Maccy Beenennoit. Habmonenue cBepXHOBBIX 3BE3/1 B
TEMHasl SHEprus JAJIEKUX TallakTUKaX U OTKPBITUE YCKOPEHHOTO paciuvpenus Beenennoii. [1pu-
pPOJa CHIIBI BCEMUPHOT'O OTTaIKUBaHUSA

Memanpeomemuble: BBISABJIATDH Hpo6neMy, WHUIIUATUBHO COTPYAHHUYATH B IIOUCKE U c60pe I/IH(I)OpMaI_II/II/I I eé pa3pCuiCHusA; BBIACIIATE U
OCO3HaBaThb TO, YTO YK€ YCBOCHO B KypCC (I)I/ISI/IKI/I M 9TO €IlE MOICIKUT YCBOCHHUIO, OIICHUBATHL KAY€CTBO U YPOBCHL YCBOCHUA MAaTCpHaAJIa,

AHAIIU3UPOBATD U CUHTC3UPOBATh 3HAHWS, YCTAHABJIIMBAThL NPUYUHHO-CJIICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKYHO LICIIb paccyxcaeHHﬁ, BBbI-




/o

Hara

wiaH | ¢akr

Tema ypoxka Kon-so ConepixaHue ypoka
yp JacoB p yp

JIBUTaTh U 000CHOBBIBATH TMIIOTE3bI

AuyHocmHuule: GOpMUPOBAHHE 1IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEH-
HOU IIPaKTUKHU

npeomemHmuble: HAYUUTHCS ONMCHIBATD SIBJICHUE YCKOPEHHOTO pacluupeHus BeeneHHOM; 3HaTh, 4TO y4E€HbIEC TIOHUMAIOT 110 TEMHOM SHEPTH -
€if; 3HaTh (U3NIECKUN CMBICII KOCMOJIOTUYECKOH IMOCTOSTHHOM B ypaBHEHHH DWHIITEHHA

33/2

OOGHapyxeHue TUIaHeT y IPYrux 3BE31T 1 HeBuaumeie ciytHuKH y 3BE311. MeTO 161 OOHAPYKEHHUS IK30IUIAHET. DK30ILIaHe-
ThI C YCIIOBUAMU, 6J'IaFOHpI/I$ITHI)IMI/I JJIS JKU3HU

MemanpeomenHule: BbISIBISTH MPOOIeMy, MHUIIMATUBHO COTPYAHUYATH B MMOUCKE U cOOpe MHPOpMALMHK JUIsl €€ pa3pelieHus; BELACIATh U
OCO3HAaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U YTO eIlI€ MOJIEKUT YCBOEHUIO, OLICHUBATh Kaue€CTBO M YPOBEHb YCBOCHHUS MaTepHala;
AQHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABINBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKYIO LIENb PACCYKICHUH, BbI-
JBUTaTh U 000CHOBBIBATH TUIIOTE3BI

auynocmubie: (HOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEH-
HOW IPAKTUKH

npeomentHble. yMETh ONMCHIBATh METO bl OOHAPYKEHUS SK30IIJIaHET

34/3

[Towuck xu3HU U pazyma Bo Beenennou 1 Pa3BuTHe npeacraBieHnii 0 CynecTBOBAaHUM KU3HUA BO Beenennoi. @opmyna
Hpetika u uncio nuBuin3anui B ['anaktuke. [Ionck cCUrHANIOB OT BHE3EMHBIX
UBUIN3AIUH U [10/1a4a CUTHAJIOB UM

MemanpeomemHple: BbISIBISTH MPOOIeMy, MHUIIMATUBHO COTPYIHUYATH B MOMCKE U cOope nHpopmanuu i e€ pa3peiieHus; BbLACTIATh U
OCO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKU U YTO ellI€ MOJIKUT YCBOECHUIO, OLICHUBATh KAUe€CTBO M YPOBEHb YCBOCHHUS MaTepHUala;
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMSI, YCTAHABIUBATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKYIO LIENb PACCYKICHHI, BbI-
JBUTATh U 000CHOBBIBATH THIIOTE3BI

JuyHocmuble: POpMHUPOBAHUE LIETIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEH-
HOM MpakTUKH; POpMHUpPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuble. HAyINTHCS POPMYIUPOBATH MPOOJIEMBI MOMCKA BHE3EMHBIX IMBIIIM3ALINI; YMETh 00BSICHATEH hopmyny Jpeiika

Pe3seps (1 yac)

COI'JTACOBA
MPOTOKOJI 3aCE )
mKoapHOT0 MO
oT 28.08.2022
IO>akoBa T.IT\

O ACOBAHO
CTHTCIIE g pesc;?pa mo YBP
YA/~ Kofiecunkosa E.A.

30.08.2022y¢ona
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