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IHosicHUTEABLHAA 3AIIMCKA

Pabouas nporpamma 1o acCTpOHOMHH COCTaBJI€HA B COOTBETCTBHH C:

e npukazoM MuHucrepcTBa oOpa3oBanus U Hayku PD ot 29 wmrons 2017 r. Ne 613 "O
BHECEHUH WM3MEHEHUHN B (efepalibHblil rOCyJapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT,
YTBEPKIEHHBIN NpukazoM MunuctepctBa oOpa3zoBanus u Hayku PO ot 17 mas 2012 r.
Ne 413",

e npukazoM MuHucrepctBa obpazoBanust u Hayku PD ot 20 umrons 2017 r. Ne 581 "O
BHECEHUM HU3MEHEHU B (QenepanbHblii MEpeYeHb YYEOHUKOB, PEKOMEHAYEMbBIX K
UCIIOJIb30BAaHUIO TMPU  peaju3allid HMEIOMIMX TOCYJApCTBEHHYIO aKKPEAUTALINIO
oOpa3oBaTelbHBIX NPOrpaMM HAYaJbHOTO OOLIEro, OCHOBHOTO OOIIEro, CpeIHEero
oOmrero oopa3oBaHusi, YTBEPKAECHHBIA NMPUKa3oM MuHucCTEepcTBa 00pa30BaHUs U HAyKU
P® ot 31 maprta 2014 r. Ne 253",

e mUCbMOM MuHHUCTEpCTBA 0Opa3zoBanus U Hayku PD ot 20 urons 2017 r. Ne TC-194/08
"O6 opranu3zauuu u3yyeHus: yueoHoro npeamera "ActpoHomus'";

e npuMepHOI paboyeil mporpammoii o npeamety (ActpoHomus. Mertonuueckoe nocooue
10-11kmaccel. ba3oBbIii ypoBeHb: y4eb. mocobuwe s yuutesned o0meodpa3onar.
opranuzanuii / mox pea. B. M. Uapyruna.—M.: Tlpocsemenue, 2017).

KonuuecTBo 9aC0B, OTBOAMMBIX Ha U3YUYCHUC ITPCAMCTA: 17.

Mopens npenoaaBanusi: 0,5 4 B Henento B 11 kiacce.

Y4eOHO-MeTOAUYECKOEe 1 MATEPHATIBLHO-TEXHNYECKO0e o0ecniedeHue 00pa3oBaTeIbHOI0
npomecca

VY4eOHO-METOINYECKUI KOMILIEKT, UCTIOIb3YEMBIN MPU peain3aliui padoydeil MporpaMMel:
1. Yapyrun B. M. Actponomus. 10—11 kmaccel: yueb. s oOmieodpa3oBaT. OpraHU3aIHii:
6a3oBbIii ypoBeHb / B. M. Uapyrun.—M.: [Ipocsemienue, 2018.
2. Actporomus. Meroaudeckoe nmocooue: 10—11kmaccel. ba3oBwiil ypoBeHb: yueb. mocodue
U1 yuuTened obOmieoOpaszoBaT. opraHm3ammii / mox pea. B. M. Uapyruna.—M.:
IIpocenienue, 2017.

Jluteparypa:
1. Sxno I'. C. HaGmroneHus ¥ mpakTH4YecKue paboThl M0 aCTPOHOMHUHU B CPEHEH IIKOJIe. —
M.: IIpocgeiienue, 1965.
2. Mamnaxosa I'. U., Ctpayrt E. K. Jlunakruueckuii matepuan mno acrponomuu: [locobue mns
yuutens. — M.: [IpocBeuienune, 1984.
Jleutan E. I1. JIugaktuka actpoHomuu. — M.: Dnutopuan YPCC, 2004.
4. Kymukosckwii I1. I'. CnpaBounuk mobutenst actponomuu / nox pea. B. I'. Cypauna. —
M.: Dautopuan YPCC, 2002.

w

5. Ilepenvman . U. 3anumarenshas actponomusi. — M.: BATII, 1994.

6. Kmnvumma W. A. DnemenTtapHas actponomus. — M.: Hayka. I'n. pen. ¢us.-mat. nwr.,
1991.

7. BoponnoB-BenbsimuuoB b. A. Ouepku o Bcenennoit. — M.: Hayka. I'n. pen. ¢u3z.-mar.
mwmT., 1969.

DNEeKTpOHHbIE 00pa30BaTEIbHbBIEC PECYPCHI:
1. http://www.astronet.ru — Poccuiickast ActpoHomuyeckas CeTb
2. http://afportal.kulichki.net/ — callT yuutenst (U3UKU U aCTPOHOMHHM BBICIIEH Kateropuu ['pald-
uesuya B. N.



http://www.astronet.ru/
http://afportal.kulichki.net/

7.
8.
9.

http://myastronomy.ru/ — CAalT IIperIoAaBaTesl aCTPOHOMUH, KAaHAUAATa [1e€AarOrMYeCKUX HayK
[ITatosckont H. E.

http://www.gomulina.orc.ru/ — calT yuutensa Guanku u actponomun ['omynunoit H. H.
http://college.ru/astronomy/course/content/content.html — OTkpbITast ActpoHOMHUS 2.6
https://www.roscosmos.ru/ — CauT TOCYAapCTBEHHON KOPIIOpALMU [0 KOCMUYECKOM ACATEIIb-
HocTu Pockocmoc

http://www.planetarium-moscow.ru/ — cauT MOCKOBCKOT'O IUIAHETAPUS.

http://www.galactic.name/ — acTpoHOMHUYecKkui noptan "Mms ['amaktukn"
http://www.walkinspace.ru/ — moptan "Ilyremectsue B kocmoc"

10. https://www.uahirise.org/ru/ — pyCCKOsI3bIUHas Bepcus npoekta "Mapc 6e3 rpanuir”
11. http://stars.chromeexperiments.com/ — BUpTyajbHasi SKCKypcus 110 Beenennon
12 . https://www.nasa.gov/ — opuUIIMaIbHbIN caT HallnoHaasHOTO YIpaBJICHUS 110 a3POHABTHKE U

NCCJICAOBAHUIO KOCMHWYCCKOTO ITPOCTPAHCTBA

13.bubauoreka »eKTPOHHBIX HANIAAHBIX mocooun "Actponomus 9—10", OO0 "duzukoH"
p A Tp ) ,

2003

14.Stellarium 0.17.0 — snektponHbIi maHeTapwid (http://stellarium.org/ru/)

TexHuueckue CpCaACTBa 06yq€HI/I$I, HarJsiJHbIC oCcoous:

1.

ok wn

TCO (IIK, MyTbTUMEAUINHBINA TPOCKTOP, IKPaH)
Mopnenb HebecHO cdepbl.

KoMruiekT moaABMIKHBIX KapT 3BE3IHOTO Heba.
I'no6yc 3emn.

I'no6yc JlyHsl.

[ITkObHBIA ACTPOHOMUYECKHAMN KaJIE€HIAPb.

I[Inanupyembie pe3yJibTaThl OCBOEHHUSI Kypca

JIMYHOCTHBIMU pe3yjbTaTaMM OCBOCHUA ACTPOHOMUU SABJIAIOTCA

YMEHUE YIPaBIATh CBOEH MO3HABATEIBHOMN AEATEIbHOCTHIO;

TOTOBHOCTh M CIHOCOOHOCTh K 0OOpa3oBaHHIO, B TOM 4YHCJIE CaMoOOpa3oOBaHHIO, Ha
NPOTSKEHUU BCEH >KM3HU; CO3HATEIbHOE OTHOILICHHWE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIENTHOM podeccnoHanbHON U 00IIeCTBEHHOHN e TeIbHOCTH;

YMEHUE COTPYAHUYATH C B3POCIBIMU, CBEPCTHUKAMH, AETBMU MIIAJIIIETO BO3pacTa B
oOpa3oBaTelbHOM, y4eOHO-HCCIEOBATEIbCKON, TMPOEKTHOW W  JIPYrUX  BHUJAX
NEATENbHOCTH;

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAYKU; OCO3HAHUE 3HAYMMOCTH HAyKH, BIAJEHUS TOCTOBEPHOUN MH(MOpMaIei
O TMEpeloBbIX JOCTIXKEHUSX U OTKPBITUSIX MHPOBOM U OTEYECTBEHHOW HAYKU;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTPONUCTBE MHpa U 0OIIECTBA; TOTOBHOCTh
K HAyYHO-TEXHUUYECKOMY TBOPUYECTBY;

YyBCTBO IT'OPAOCTH 32 OTEYECTBEHHYK) KOCMOHABTUKY, TYMaHH3M;

MOJIOKUTEIIBHOE OTHOLIEHUE K TPYY, LEJICYCTPEMIEHHOCTD;

DKOJIOTHYECKasi KyJIbTypa, OEpeKHOE OTHOIIEHHWE K POIHON 3emiie, TPHPOIHBIM
OoorarctBam Poccuu, mMupa M KOCMOCa, MOHMMAaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE
MPUPOAHBIX PECYPCOB U PA3yMHOE MTPUPOAOITOIB30BAHHUE.

MeTaHpCI[MeTHBIMH pe3yiibTaTaMi OCBOCHHUS aCTPOHOMUM SABJIAIOTCA:

1.

OCBOCHHE pe2yIsimuHblX YHUBEPCATIbHBIX YUSOHBIX JEeHCTBUMN:
CaMOCTOSITEILHO OMPEACHATh 1IeJIM, CTaBUTh U (OPMYIHMPOBATh COOCTBEHHBIC 3aJa4d B
00pa3oBaTeIbHOMN AEATEILHOCTU U KUZHEHHBIX CUTYaIIUSIX;


http://myastronomy.ru/
http://www.gomulina.orc.ru/
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https://www.roscosmos.ru/
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OIICHUBAaTh PECYpPChl, B TOM YHCJIE BpeMs M Jpyrue HeMaTepualibHbIe PECYPCHI,
HEO0OXOIUMBbIE JJI TIOCTH>KEHHSI IOCTABJIEHHON paHee LeNu;

COTOCTABJISITh MMEIONIMECS BO3MOXKHOCTH W HEOOXOJUMBIE ISl JOCTHXKECHUS IIeTU
pecypchl;

OMPENENATh HECKOIBKO MyTeH JOCTUKEHUS MOCTABICHHOM 11€J1H;

3a/1aBaTh TapaMeTpbl W KPUTEPUH, MO KOTOPHIM MOXXHO OINPEACNIUTh, UYTO IIeJb
JOCTUTHYTA;

COIOCTABJIATh MOJIYYEHHBIH PE3YNbTAT JEATEILHOCTH C MIOCTABICHHOM 3apaHee LENblo;
OCO3HABaTh TMOCHEJACTBUS JOCTWXKEHHS TIOCTaBJIECHHOW IIeM B  JICSITEIBHOCTH,
COOCTBEHHOM JKM3HM M >KU3HM OKPYXKAIOIIMUX JIIOJICH;0CBOCHUE HNO3ZHABAMENbHBIX
YHUBEPCAJbHBIX YUEOHBIX ICUCTBUIA:

KPUTHUUYECKHU OIICHUBATh U MHTEPIPETUPOBATH HH(POPMAIIHMIO C PA3HBIX MTO3UIIHH;
pacro3HaBaTh U PUKCHUPOBATH MPOTUBOPEUMs B MH(POPMAIIMOHHBIX UCTOYHUKAX;
UCIIOJIb30BaTh PA3JIMYHbIE MOJEJIbHO-CXEMAaTUYEeCKUEe CpeACTBa JUIsl MpeICTaBlICHUS
BBISIBIICHHBIX B MH(POPMAITMOHHBIX UCTOYHUKAX MPOTUBOPEUUI;

OCYIIECTBIIATh Pa3BEPHYTHIN MH(GOPMAIMOHHBINA TTOMCK U CTABUTh Ha €T0 OCHOBE HOBBIC
(yueOHbIE U TTO3HABATENBHBIC) 33/1a4H;

UCKaTh U HAXOJUTh 0000IMEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

PUBOJAUTH KPUTHUECKUE apTyYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CYXKJICHHMS, TaK U
B OTHOIIIEHHWU JICCTBUU U CYXKJICHUU IPYTOro YEJIOBEKA;

aHAIM3UPOBATH U MPEOOPA30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBBIEC CUTYAIINH;

BBIXOJUTH 32 PaMKH y4e€OHOTO MpeIMETa M OCYIIECTBIATH II€JICHANPABICHHBIN MOUCK
BO3MOKHOCTH HIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS;

BBICTpAWBATh  WMHJIWMBHAYAJIbHYI0  OOpa3oBaTENbHYI0  TPAEKTOPHUIO,  YYUTHIBas
OTpaHUYEHUS CO CTOPOHBI IPYTUX YIYACTHUKOB U PECYPCHBIE OTPaHUYCHUS;

3aHMMAaTh pa3Hble TMO3WIMU B I[I03HABATEIBHOM JESATENBHOCTU (OBITh YUYEHHUKOM H
yuuteneMm; GopMyIupoBaTh 00pa30BaTEIbHBIN 3aPOC W BBIMOIHATH KOHCYJIbTATUBHBIE
(GYHKIIMM CaMOCTOSITENIBHO;, CTaBHTh IMpoOJeMy U paboTaTh Haa €€ peIICHHEM;
yIPaBIATh COBMECTHOW TIIO3HABATEIBHOW JESITENBHOCTBIO U TOJYUHSTHCS); OCBOCHUE
KOMMYHUKAMUBHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUI:

OCYIIECTBIISITH IEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U C B3POCIBIMH (KaK
BHYTpPH 00pa30BaTEeIbHON OpTraHU3AINH, TaK U 3a €€ TpeieaMu);

MPU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOAWUTEIEM, TaK U UWICHOM
MIPOEKTHOM KOMaHJIbl B Pa3HbIX pOJIsiX (F€HEpaTOpoM HAEH, KPUTHUKOM, MCIOIHHUTENEM,
MPE3EHTYIOUUM U T. [1.);

Pa3BEPHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MHUChMEHHBIX) SI3IKOBBIX CPEJICTB;

pacro3HaBaTh KOH(JIMKTOT€HHbIE CHUTyallMM W MPEAOTBpAllaTh KOH(MIMUKTHI A0 HX
aKTUBHOM (ha3bl;

COTJIACOBBIBATH MO3UIIUH YJIEHOB KOMaHAbl B Ipoliecce paboThl HaA OOLIUM MPOAYKTOM
(pelreHnem);

MPEACTABIATh MYOJIMYHO PE3yJIbTaThl HHIUBUYATbHON U TPYNIOBOM NEATEIBHOCTH KakK
repel 3HaKOMOM, TaK M Mepe/l HE3HAKOMOW ayJIUTOPHEH;

noAOupaTh MNapTHEPOB IS JIEJIOBOM KOMMYHUKAIIUU, HUCXOAsl U3 COOOpakeHUI
PEe3yIAbTAaTUBHOCTH B3aUMOJCHCTBHUSI, @ HE JIMYHBIX CUMIIATH;

BOCIIPUHHUMATh KPUTUUECKUE 3aMEUYaHUsl KaK pecypc COOCTBEHHOTO pa3BUTHS;



® TOYHO U EMKO (POPMYITUPOBATh KaK KPUTHUUYECKHE, TaK U OJOOPUTEIIbHBIC 3aMEUaHUsl B
aZpec IpYyrux JIoJIed B pamMKax JIeJIOBOM M 00pa3oBaTeIbHOM KOMMYHUKAIMU, u30eras
MIPY 3TOM JINYHOCTHBIX OLIEHOYHBIX CYKJICHUMN.

[IpeameTHbIMU pe3yJibTaTaMU OCBOCHUSI aCTPOHOMUM Ha 0A30BOM YPOBHE SIBIISIFOTCS

e c(hOopMUPOBAHHOCTb MpeACTaBICHUNA O cTpoeHUU COJIHEYHOW CHUCTEMBI, BOJIIOIIUU 3BE3]]
u Beenennoit, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi;

® TIOHMMaHUE CYITHOCTHU HaOII0jaeMbIX BO BeeneHHo siBieHui;

® BJIAQJICHUE OCHOBOIOJIATAIOIIMMU ACTPOHOMUYECKUMHU TMOHATUSIMH, TEOPUAMH, 3aKOHAMU
A 3aKOHOMEPHOCTSIMH, YBEPEHHOE IOJIb30BAHUE ACTPOHOMHYECKON TEPMHUHOJIOTHUEN HU
CHUMBOJIMKOM;

e CchHOpMUPOBAHHOCTh TMPEJCTABICHUN O 3HAYEHUM AaCTPOHOMHUU B TPAKTUUECKOUN
JESITEIIBHOCTY U JAJbHENIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HAHUE POJIM OTECYECTBEHHOM HAYKHM B OCBOCHUU M MCIIOJIB30BAaHUU KOCMHUYECKOTO
IPOCTPAHCTBA U PA3BUTHS MEKyHAPOIHOT'O COTPYAHUYECTBA B 3TON 00JIACTH.

Conep:xkanme Kypca

Actpodusuka u 3BE31Hasg actpoHoMus (7 4)
Metonbl acTpopuU3UYECKUX MCCIENOBAaHUNA. YCTPOMCTBO W XapaKTEPUCTUKU TEJIECKOIOB
pedpakTopoB U pedIeKTOpOB. YCTPOWCTBO paAUOTEIECKONOB, PAAUOMHTEPPEPOMETPHI.
Connue. OcHoBHble XapaktepucTukn ConHua. OmnpeneneHue Macchbl, TEMIEPATYPbl U XUMH-
yeckoro coctaBa Connma. Ctpoenue coiiHeuHOUM aTtmocdepbl. CollHeyHasi aKTUBHOCTh U €&
BiIusiHUE Ha 3emito U Ouocdepy. Buyrpennee crpoenue Comnnua. TeopeTrnyeckuii pacyér
temneparypel B HeHTpe ConHua. SAnepHblidi MCTOYHHK SHEPIUU U TEPMOSIEPHBIE pEaKUUU
CUHTE3a reiausi U3 BOAOpOAA, MepeHoc 3Hepruu u3 ueHtpa ConHia HapyKy, KOHBEKTHUBHAs
3oHa. HeWtpuHHbIl Teneckon u HaOmoneHus moToka HeWTpuHo oT Conuua. OmnpeneneHue
OCHOBHBIX XapaKTEPUCTUK 3BE3[: MACChl, CBETUMOCTH, TEMIIEPATYPbl 1 XUMHUYECKOTO COCTABA.
CrnextpanbHas kinaccudukamnus 3BE31 U €€ ¢uznueckre ocHOBHI. Jlmarpamma 'cCrieKTpaabHBIM
KJIaCC-CBETUMOCTB'' 3BE3], CBSA3b MEXKY MAacCOM M CBETUMOCTBIO 3BE3/. BHyTpeHHee cTpoeHue
3BE31. CTpoeHue 3Be3/1bl IVIABHOM MociaeqoBaTeabHOCTU. CTpoeHUE 3BE3/ KPACHBIX TMTAHTOB U
cBepxrurantoB. CtpoeHue 3BE3N O€nbIX KapiWKOB M Tpenes] Ha WX Maccy — Mpeaeln
Yanpgpacekapa. Ilynbcapel u HeiTpoHHbIE 3BE31bl. [Iprpona 4€pHBIX OBIP U UX MapamMeTphl.
JIBoifHBIC, KpaTHBICE W TIEpeMeHHbIe 3BE31bI. HaOmromeHus NBOWHBIX W KpaTHBIX 3BE37. 3a-
TMEHHO-TIEpeMEHHbIE  3BE3abl. OmnpeneneHue Macc JABOMHBIX 3BE3A. [lynbcupyromue
NepEeMEHHbIE 3BE3/bI, KpUBbIE U3MEHEHUsI Oiecka nedens. 3aBUCUMOCTh MEXY CBETUMOCTBIO
u mepuomoMm mynbcanuii 'y uedewmn. llepemmpr — masku Bo BceneHHOW, MO KOTOPHIM
ONPEAEIAIOT PACCTOSHUA A0 NAJEKUX CKOIUICHWM M TalIakTUK. HOBbIE M CBEPXHOBBIE 3BE3JIBL.
XapaKTepUCTUKU BCOBIIIEK HOBBIX 3BE31. CBs3b HOBBIX 3BE3J C TECHBIMU JBOMHBIMHU
CHUCTEMaMHU, COJIep KaIlluMHK 3Be3ay Oeinblii kapiuk. [lepeTekanue BemiecTBa U SACPHBIN B3PHIB
Ha TOBEpPXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3NIBI. XapaKTEPUCTUKHU
BCIBIIIEK CBEPXHOBBIX 3BE3N. ['paBUTALMOHHBIA KoJlamc Oenoro Kapivka ¢ Maccoil
Yanapacekapa B cOCTaBE TECHOM JBOMHOM 3Be3/1bI — BCIBIIIKA CBEPXHOBOM | Tna. B3peIB mac-
CUBHOM 3B€3/Ibl B KOHIIE CBOEH 3BOJIIOIIMU — B3pbIB cBepxHOBOM || Tna. HabGntonenue ocratkoB
B3PBIBOB CBEPXHOBBIX 3BE3]I. DBOIIOLMS 3BE3/: POXKICHHE, )KU3Hb M CMEpPTh 3BE3. Pacuér
MPOAOJDKUTENBHOCTH JKM3HU 3BE3]l PA3HOM MACChHl Ha TJIABHOMW MOCIenoBaTenbHOCTH. [lepexon
B KPACHBIE TMTAHThl U CBEPXTHIAHTHI MOCJIE UcYepnaHus Boaopoaa. CrokoWHash 3BOIIOLUS
MaJIOMaCCUBHBIX 3BE3]] U IPaBUTALIMOHHBIN KOJUIANC U B3PBIB C 00Opa30BaHHEM HEUTPOHHOMU



3BE3/1bI WM YEPHOM ABIPBI MAaCCUBHOM 3Be3/bl. OnpeaeneHne Bo3pacTa 3BE3AHBIX CKOIUIEHUH U
OTIEIBHBIX 3BE3/, IPOBEPKA TEOPUU DBOJIOLUU 3BE3L.

Mineunsiii [1yTs (3 u)

I'a3 u mbub B ["amakTuke. OOpa3oBaHHe OTpa)KaTeIbHBIX TyMaHHOCTEH. IIpuunHbI cBEUeHHMS
muddy3HbIx TymMaHHocTell. KoHIeHTpalus ra30BbIX M MBUIEBBIX TyMaHHOCTEH B l'anmakTuke.
Paccesannble u 1apoBble 3BE3NHbIE CcKomeHus. HaOmiogaeMble CBONCTBAa pacCEsTHHBIX
3BE3AHBIX  CKoImieHWH. HaOmiomaemble  CcBOWCTBA  IIAPOBBIX  3BE3AHBIX  CKOILJICHUHU.
Pacnipenenenne u xapaktep ABWKEHUS CKOIuleHMW B ['amaktuke. Pacnpenenenue 3BE3N,
CKOIUIEHNH, ra3a u npud B ['anaktuke. CBepxMaccuBHas 4€pHasl AbIpa B LEHTpe ['anakTuku u
kocMmuueckue ayud. MHppakpacHble HaOMIOACHUS ABWXKEHUS 3BE3] B LeHTpe [amakTtuku u
oOHapykeHHe B LEHTpe [ anakTUKH CBEpXMacCUBHOW YepHOW AbIpel. Pacuér mapamerpoB
CBEpXMAacCUBHOM u€pHOU AbIpbl. HabGmrogeHuss KOCMMUECKHX JIy4ell M MX CBA3b C B3phIBAMU
CBEPXHOBBIX 3BE3 /L.

lamaktuku (3 9)
Knaccudukanusa ramaktuk mo ¢opme M KamMepTOHHas auarpamma Xa06mia. CpoiicTBa criu-
palIbHBIX, SJUTMOTUYECKUX U HEMPAaBWIBHBIX TajlakTuK. KpacHoe cMmelieHHe B CHEKTpax
TaJIaKTUK ¥ OTNPEJICIICHUE PACCTOSIHUS 10 HUX. 3aKkoH Xab0ma. Bpaiienue ramakTuk u TéMHas
MaTrepuss B HUX. AKTUBHBIC TQJIaKTUKU H KBaszapbl. [Ipupoma axkTUBHOCTH TaaKTHK,
paguoTallaKTUKUY U B3aMMOJICUCTBYIOIME TalakTUKU. HeoObIdHBIE CBOMCTBA KBa3apoB, HX
CBSA3b C SiIpaMU TaJlaKTHK M aKTHBHOCTHIO YEPHBIX IbIp B HUX. HaOmromaembie CBOMCTBa
CKOIUICHHM TallaKTHK, PEHTT€HOBCKOE M3JIy4eHHUe, TeMIlepaTypa U Macca MEXTalaKTHUYeCKOro
raza, HeOOXOJMMOCTb CYIIECTBOBaHUS TEMHOW MaTepuu B CKOIUICHUSX TalakThK. OlieHKa
Macchl TEMHOW MaTepuu B CKOIUICHMSIX. Sldyencras CTpPyKTypa paclpeiiesieHHs] TajJaKTUKH
CKOIUICHHH rajakTHK.

Ctpoenue u 3Bostonus Beenennoi (2 )

KoneuHnocts 1 6eckoHEYHOCTh BceneHHON — mapaloKchl KIACCHYECKOW KOCMOJIOTHHU. 3aKOH
BCEMHUPHOTO TATOTCHHS M TIPEJICTABICHUS O KOHEYHOCTH M OECKOHEYHOCTH BceneHHOM.
DOTOMETPUUECKUN MAPATOKC M MPOTHUBOPEUYUS MEXAY KIACCUUYECKHMH MPEACTABICHUSMHU O
ctpoennn BcenenHoit u HaOmogeHusMu. HeoOxomumocTh TpUBICUYCHUS OOIIEH TEOpUH
OTHOCUTEJIBHOCTH JJIi MOCTpoeHUsT Mojaenu BceneHHol. CBsizb MEXAY T'€OMETPUUYECKUX
CBOWCTB MPOCTpAHCTBA BceneHHOM ¢ pachnpenesieHueM U JIBUKEHHEM MaTe€pud B HEW.
Pacmmpsromasics Beenennas. CBA3b cpellHEN TUIOTHOCTH MAaTEPHUM C 3aKOHOM PACIIUPEHUS U
F€OMETPUUECKUMU CBOMCTBaMU BceneHHoWl. EBKIMIOBA W HEEBKIWJOBA T'€OMETPHUS
Bcenennoii. Onpenenenue paauyca u Bo3pacta Beenennoil. Mogens "ropsiueit Beenennoi" u
penukToBOe M3mydeHue. OOpa3oBaHue XMMUYECKUX 3JIeMEHTOB Bo Beenennoit. O6wmme remus
BO BceneHHoil 1 He0OX0AMMOCTh 00pa30BaHMs €ro Ha PaHHUX JTalax BOJIONHUH BcerneHHOM.
Heo0xoauMocTh HE TONBKO BBICOKOM IMJIOTHOCTH BELIECTBA, HO U €r0 BBICOKOW TeMIepaTyphl
Ha paHHUX dTanax 3BOJIOUMU BceneHHoW. PelMKTOBOE H3JIydeHHWE — H3JYyYECHHE, KOTOpOe
OCTaJ0Ch BO BCENEHHOW OT rOpsSYEro U CBEPXIIOTHOTO COCTOSIHHUSI MAaTEPUN HA PAHHUX dTallax
*u3HN Bcenennoit. HabmromaemMble CBOMCTBA PEIMKTOBOTO M3NydeHHUs. [lodemy HEoOXoaumMo
MpUBJICYEHUE O0IIEH TEOPUHN OTHOCUTENBHOCTH JIJIs OCTPOCHUSI MOJIeu BeeneHHOM.

CoBpemeHHbIe TPOOIEMbI aCTPOHOMUM — 3 4
YckopenHnoe pacmiupenne Bceenennoit u témHas sHeprus. HaOmromeHus: cBEpXHOBBIX 3BE3M |
THNA B JAJNEKUX TAJIAKTUKAX U OTKPBITUE YCKOPEHHOro pacimupenusi BceeneHHoil. OTKpbITHE
CUJIbI BCEMHUPHOTO OTTaJKUBaHUs. TEéMHas >HEpruss u €€ BIMSHHE Ha maccy BcemeHHo# 1o



Mepe e€ pacmupenus. [Ipupona cunbsl BecemuprHoro otrtankuBaHus. OOHapyeHHE IUIaHET
BO3JIe Apyrux 3BE3A. HaOmroneHust 3a IBMKEHUEM 3BE3NT M OMpPEACTICHUS] MAcC HEBUAUMBIX
CIIyTHUKOB 3BE37], BO3MYIIAIONIUX WX MPSIMOJIMHEHHOE HABUXkeHUEe. MeToabsl 0O0HapyKEeHUs
sk3oriaHeT. OIleHKa YCJIOBUKA Ha TMOBEPXHOCTAX dk3omiaHeT. [loMck 53K30miaHeT ¢
KOM(pOPTHBIMHM YCIOBUSIMU ISl >kM3HU Ha HuUX. [lowcku *u3HU U pazyma Bo BceneHHOM.
Pa3zButne mnpencraBieHnii O BO3HUKHOBEHHM W CYIIECTBOBAHMU KHU3HU BO BcCeneHHOM.
CoBpeMEHHBIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX HuBMIM3auuii B ['anaktuke. IlombiTku
OOHapyXEHUS U MOCHUIKA CUTHAJIOB BHE3EMHBIM ITUBUIIU3AIUASIM.

Peseps (1 4)

YueOHO-TeMaTHYecKOe IVIAHUPOBAHHE

Ne
pasnena HaszBanue paszgena KomnmuectBo yacos
1 AcTpodusnka 1 3BE3/1Hasi aCTPOHOMHUS 6
2 MUIeuHBIH yTh 3
3 lamaxtukm 3
4 Ctpoenue u 3BoJIOIHs Beenennoit 2
S) CoBpemeHHbIE MTPOOIEMbI ACTPOHOMHHU 2
Peseps 1
Bcero 17




Kaﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

Ne Hara Koi-Bo
Tema ypoka Conepxanue ypoka
/0 | noan ‘ daxr 4acoB
AcTpodu3uka u 3Bé31HasA acTpoHoMus (6 yacos)
1/1 MeTo bl acTpo(DU3MIECKUX HCCIISTOBAHNN 1 [TpuHIMT IEHCTBUS M YCTPOIMCTBO TEIECKOIIOB, pehPaKTOPOB U PEIICKTOPOB.
PagmroTeneckomnsl U pagonHTEPHEPOMETPHI

MemanpeomentHble: BBISIBISTH IPOOIIEMY, C TOCTATOYHOH IMOJHOTOHM M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH; BBIICIATH U OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKHU U YTO eIll€ MOIIEKUT YCBOECHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUSI MaTepHalla; aHAJIM3UPOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIINBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKYIO LIENb PACCYKIACHUM, CTPYKTYPHPOBATH
3HaHUA

Auynocmuwle: POPMUPOBAHUE YMEHUS BECTU AUAJIOT C YUUTENIEM U OJHOKIACCHUKAMH Ha OCHOBE PABHOIPABHBIX OTHOIIECHUI U B3aHMHOIO
YBa)KEHMsI; 0CO3HAHUE LIEHHOCTH HAayYHBIX 3HAHUH /17151 OOBSICHEHUSI SIBJICHUI OKPYKaIOIEro Mupa

npeomemHuble: HAyUUThCSI OOBACHATh YCTPOUCTBO pedpakTopa U pediiekTopa; yMeTb GOpMYIUPOBATH IPUHIUI JEHCTBUSA PaIUOTENECKONA;
Hay4YUThCsl OOBSICHATH 3HAUEHHE NOHSTHS "pa3peniaronias cnocoOHOCTh"

1/2 Connue 1 Omnpenenenre oCHOBHbBIX XapakTepucTuk CoinHia. CTpoeHne coHEYHON
aTMoc(epbl. 3aKOHBI U3TYIeHUS a0COTIOTHO TBEPAOTO TeJa U TeMIIeparypa
doTocdeps! u nsiTeH. [IposiBieHe COTHEYHOM aKTUBHOCTH 1 €€ BIIUSTHUE HA
KIuMar u 6uochepy 3emin

MemanpeomemHuple: C TOCTATOYHON TOJHOTOW U TOYHOCTBHIO BBIPAKATh CBOM MBICIH, JOOBIBATh HEAOCTAIOIIYIO HH(POPMAIIHIO ¢ TTOMOIIIBIO
BOIIPOCOB; OCO3HABATh CAMOTO Ce0sI KaK IBIDKYIIYIO CHITY CBOETO HaydeHHs, CBOIO CIIOCOOHOCTH K ITPEOI0JICHUIO TIPETISITCTBUN U
CaMOKOPPEKITUH, COCTABJISITH IUIaH PEIICHUS 3a]]a49H, CAMOCTOSTEILHO UCTIPABIISATh OMIMOKH; CO3aBaTh, IPUMEHSATH U TPEOOPa30BHIBATH
3HAKW U CUMBOJIbI, MOJICJIM U CXEMBI JIJIsl PEIICHUsI YIeOHBIX M MTO3HABATEIbHBIX 33/1a4, BBIACIATH U KJIACCU(DUIIMPOBATH CYIIIECTBEHHBIC
XapaKTEPUCTHKH 0OBEKTA

JauuHocmuule: GOPMUPOBAHKE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I11eCTBEHHOW MPAKTUKH; UCIIOJIh30BaHNE MTPUOOPETEHHBIX 3HAHUH 17151 OOBSICHEHMS SIBJICHUH, HAOJI0ITaeMBIX B TIOBCEAHEBHOM JKM3HU
npeomemHmbvle: YMETh OIMCHIBATH CTPOCHUE U COCTAB COJIHEYHOU aTMOc(ephl; HAyYUThCs OOBSICHATH 3HAUCHHUE MTOHATHS "COJIHEUHAs
AKTUBHOCTH'" U €€ BIMSHUE HA MPOLIECCHI Ha 3emile

1/3 BuyTrpenHee cTpoeHre 1 HICTOYHUK SHEPTUU 1 Pacuér Temnepatypsl BHyTpu ConHua. TepMosaIepHblii HCTOYHUK SHEPTUU
ConHua Connua u nepenoc suepruu BHyTpu Connna. HabGmroneHus: coHeYHbIX
HEUTPHUHO

Memanpeomemmble: UCIIONb30BaTh a/ICKBATHBIC S3bIKOBBIC CPECTBA ISl OTOOpakeHHs1 HHPOpMALUK B OPME PEUCBBIX BHICKA3bIBAHHN C
LEJBIO TJIAHUPOBAHUS, KOHTPOJISL M CAMOOLIEHKH; OCO3HABATh CaMOTo ce0s KaK IBMXKYIIYIO CHITY CBOETO Hay4eHHs!, CBOIO CHOCOOHOCTH K
MIPEOJIOJICHUIO MPETATCTBUI U CaMOKOPPEKINH; OOBSICHATH (PU3NIECKHIE MPOLIECCHI, CBSI3U U OTHO LIICHUSI, BBISIBISIEMBIC B ITPOIIECCE
W3y4YCHUS TAaHHOU TEMBI

JAuyHocmuule: GOPMHUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU H
0O0I11eCTBEHHOH NMPaKTHKH

npedmemuble: YMETh ONUCHIBATh BHYTpeHHee cTpoeHne CoJHIa; 3HATh, YTO TEPMOSJICPHBIC PEaKIUH SIBISIOTCS HCTOYHUKOM COJTHEYHOU




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

OHCPIUH; HAYYUTHLCA OOBSICHATDH 3HAYCHHUE I/ICCHGILOBaHI/Iﬁ COJIHCYHBIX HCﬁTpHHO

1/4

OcHOBHBIE XapaKTEPUCTUKU 3BE3]L 1 OmnpeneneHrne OCHOBHBIX XapaKTePUCTUK 3BE3. CreKTpanbHas KIacCUpUKaIH
3BE€31. Jluarpamma "cnekTp-cBeTUMOCTh" U pacripeneneHue 38€31 Ha Hell. CBs3b
MAacChl CO CBETUMOCTBIO 3BE3]] ITIABHOM MOCIIEN0BATEIbHOCTH. 3BE3/Ibl, KPACHBIE
TUTaHThI, CBEPXTUTAHTHI U O€JIbIe KapIHKH

MemanpeomemHpie: C TOCTATOYHON NOJHOTOW U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIN B COOTBETCTBUU C 33J1a4aMH U YCIOBUSMH
KOMMYHMKAIIUH, CIYIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJJIEKTUBHOM OOCYKJIE€HUU MPOOIEMBI; 0CO3HABaTh CaMOT0 ce0sl Kak
JBUKYIIYIO CUITYy CBOETO Hay4€HHsl, CBOIO CLIOCOOHOCTH K IPEO0I0JICHUIO MPEMSTCTBUM U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTh, CO3/1aBaTh,
MIPUMEHSTH U MPE0OPa30BBIBATh 3HAKU M CUMBOJIBI JIJIS1 PEIICHMs YI€OHBIX U MO3HABATEIBHBIX 33]1a4

JuyHocmuwle: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOM MPAKTUKU

npeomemmuole: HAYIUTHCS OOBSICHATH CBS3b MEXKAY 3BE3THON BEIMYMHON U CBETUMOCTBIO 3BE3/Ibl; YMETh OMHMCHIBATH CIIEKTPAJIbHBIE KIIACCHI
3BE€3/]; YMETh MOJB30BATHCS AUArPAMMOU "'CIIEKTP-CBETUMOCTD''; YMETh OITMCHIBATH CTPOCHUE 3BE3]T TNIABHOM MOCIEA0BATEIBHOCTH,
TUTAHTOB U CBEPXTUTAHTOB

1/5

benble kapnuky, HEUTPOHHBIE 3BE3/BL, 1 OcoGeHHOCTH CTpOEHUs OeNbIX KapJauKoB U npeaen Yanapacekapa Ha UX Maccy.
yépHbI€ IbIpbI. J[BOWHBIE, KpATHBIE U [Tynbscapsl u HeliTpoHHbIe 3BE31bL. [ToHsTHE Y€pHOI MBIpHL. Habmonenus
IIEPEMEHHBIE 3BE3IBI JBOMHBIX 3BE3]1 U oIpesieieHne ux mMace. Ilynbcupyromue nepeMeHHbIE 3BE3/IBI.
Lledenapl U cBsI3b EpUOIA NMYIbCALUN CO CBETUMOCTBIO Y HUX

MemanpeomemHuple: C TOCTATOYHON TMOTHOTOW U TOYHOCTHIO BBIPAXKATh CBOM MBICIIA B COOTBETCTBUH C 33J1a4aMH U YCIOBUSMH
KOMMYHHUKAITUH; TJIAHUPOBATh M MIPOTHO3UPOBATH PE3YJIBTAT; AaHAJIM3UPOBATh M CHHTE3UPOBATh 3HAHUS, YCTAHABIMBATH TPUYHHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKYIO LIETIh PACCYKICHUM, CTPYKTYPUPOBATh 3HAHUS

JuuHocmHule: HOPMUPOBAHUE YCTOMUMBOM MOTHBAIMH K TPHOOPETCHUIO HOBBIX 3HAHUH M MPAKTUYECKUX YMEHUM

npeomemHuble: HAYYUTHCS OTTUCHIBATH CTPOCHUE OCIIBIX KapJIUKOB, HEUTPOHHBIX 3BE3, MTyJIbCAPOB U YEPHBIX JBIP; YMETh (hOPMYIUPOBATH
OnpejieieHUe MOHATUH "IBOMHBIE 3BE3/bI", "KpaTHbIE 3BE3/bI", '3aTMEHHO-TIEPEMEHHbIC 3BE3/1b1", ""MYJIbCUPYIONINE TEPEMEHHBIE 3BE3 BT

HoBrie n CBCPXHOBBIC 3BE3/BI Ha6n}o/:[aeMLIe ITPOSBJICHUA B3PbIBOB HOBBIX U CBEPXHOBBIX 3BE3 . CsoiicTBa
OCTATKOB B3PbIBOB CBCPXHOBBIX 3BE3]]

MemanpeomemHple: OCO3HAHHO MJIAHUPOBATh U PETYIUPOBATH CBOIO JESITENILHOCTD, BBISBIATH MPOOIEMBI, BIAJETh YCTHOW U MTUCHMEHHON
peubto; GopMUPOBATH IENeNoIaraHiue Kak MOCTAaHOBKY y4eOHOM 3a/1a4i Ha OCHOBE COOTHECEHHS TOTO, YTO Y)KE€ U3BECTHO U YCBOCHO
yUYalIuMCsl, U TOTO, YTO €I HEU3BECTHO; CAMOCTOATEIHHO BBIICTATH IO3HABATENBHYIO 11€J1b, YCTAHABIUBATH IPUUYUHHO -CJIE/ICTBEHHbBIE
CBSI3H, OOBSACHATH Pa3UYHbIC IBICHHUS HA OCHOBE (U3MUYECKOM Teopuu

Juynocmuwle: GOPMUPOBAHNE MOTHBALIMY B U3YUYEHUU HAYK O IPHUPOJIE, YOSIKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS MPUPO/IBI
npeomemmuble: HayduTHCS GOPMYIUPOBATH ONIpEIeNIeHNE TIOHATHUI "HOBas 3Be3a", ""cBepXHOBas 3Be3/1a"; yMETh OOBSICHATH MPUIHHBI
BCIIBIIIEK HOBBIX U CBEPXHOBBIX 3BE3]; yMETh (DOPMYIUPOBATh Pa3iNyrs CBEPXHOBBIX MEPBOTO U BTOPOTO THIIA

1/6

OBomonus 3BE3]1 1 Kn3Hb 3BE311 pa3nnyHON MacChl ¥ €€ OTpaKEHUE HA AUarpaMMe ''CIeKTp-
CBETUMOCTH". [ paBUTAIIMOHHBIN KOJIIATIC U B3pBIB 0€JI0T0 KapiuKa B IBOMHOM
CHUCTEME M3-3a MIEPETEKAHU Ha HETO BENIECTBA 3B€3/bI-KOMIIAHbOHA.
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qaCoB

I'paBUTaLINOHHBIN KOJIAIC siipa MACCUBHOM 3B€3/1bl B KOHIIE €€ kM3HU. OLeHKa
BO3pacTa 3BE3AHBIX CKOIUICHUI

Memanpeomentnble: BBISIBISTE IPOOJIEMY, C TOCTATOYHOH IMOJIHOTOM M TOYHOCTBIO BBIPAXKaTh CBOU MBICIIN; BBIJIEISATH M OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKHU U YTO el MOJIEKUT YCBOCHUIO, OLIEHUBATh KAueCTBO U YPOBEHb YCBOCHMSI MaTepualla; aHAJIU3UPOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIIMBATh IPUYNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO LIETb PACCYKACHHM, CTPYKTYpUPOBATh
3HaHUSA

auynocmuwle: GOPMUPOBAHUE YMEHHS BECTU AUAJIOT C YYUTENIEM U O JHOKIACCHUKAMU Ha OCHOBE PAaBHOIIPABHBIX OTHOLIEHUH M B3aMMHOTO
YBa)KEHMsI; 0CO3HAHUE LIEHHOCTH HAayYHBIX 3HAHUH 17151 OOBSICHEHUSI SIBJICHUN OKPYKaIOILEro Mupa

npeomemmnsle: yMETh (POPMYIHPOBATH OINPEAEICHHUE MOHATHUS "IPOTO3BE3/1a"; HAYUNUTHCS OMMCHIBAThH IBOJIIOLMIO 3BE3]; 3HATh, KAK
OTIPEJIEIISAIOT BO3PACT 3BE3THOTO CKOIIJICHUS

Mneunsliii nyTsb (3 ya

ca)

2/7

I'a3 u mbuIb B ["asmakTuke 1 Hab6mromaembie XapakTepUCTUKH OTPAXaTENbHBIX U JUPHY3HBIX TYMAHHOCTEH.

Pacnpenenenne nx BOau3n miockoctu ['anaktuku. CrinpanbHasi CTPYKTypa
lManakTukm

MemanpeomemHeple: CIylllaTh, BCTYNaTh B AUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM 00CYX/I€HUHU TPOOIeMbl; pOpMUPOBATH IieNieNoiaraHue
KaK MOCTaHOBKY y4eOHOM 3a/1a4ll HA OCHOBE COOTHECEHHUSI TOTO, UTO YK€ U3BECTHO M YCBOCHO yJalllUMCS, U TOTO, UTO €I€ HEU3BECTHO;
CaMOCTOSITENILHO BBIJECNIATH [MO3HABATEIBHYIO 11€J1b, YCTAHABINBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U

JuyHocmuwle: GOPMUPOBAHNE YCTOMYUBOTO MHTEpPECA K H3yYEHUIO HOBOTO

npeomemmuoble: HAYIUTHCS] OOBSICHATH MPUYNHBI CBeUeHUs TP DY3HBIX TYMAHHOCTEH; 3HAaTh, KaKk 00pa3yroTCsl OTpaskaTeabHble TYMAaHHOCTH

2/8

PaccesinHbI€ UM 11apOBBIE 3BE3HBIE 1 HaGmrogaembie CBOMCTBA CKOTUICHHH B MIX pactpenencHue B ["anakTuke
CKOIUIEHUS

MemanpeOMemnble: HCII0JIB30BAaTh aJICKBATHBIC A3BIKOBBIC CPEACTBA IJIA 0T06pa)I(eHI/IH PIH(bOpMaI_[I/II/I B (bOpMC PEYECBEIX BBICKA3bIBAaHHIH C
LECJIBIO INTAHUPOBAHUA, KOHTPOJIA U CAaMOOLCHKHN; OCO3HAaBaTb CaMOIro ce0s Kak JBYKYHIYIO CUJTY CBOCTO HAYYCHHS, CBOIO CIIOCOOHOCTH K
IIpCOJO0JICHHUIO HpeHHTCTBI/Iﬁ H CaMOKOPPEKIHH, OOBSCHATH IIPOLECChI, CBA3U U OTHOIICHUS, BEISBIIACMBIC B ITPOLECCCE N3YUCHUA HaHHOfI
TCMBI

JIUYHOCMHbIE: q)OpMI/IpOBaHI/Ie MOTHUBAIIVU B U3YYCHUHN HAYK O IIPUPOIC, Y6€)K,Z[éHHOCTI/I B BO3MOKHOCTH IMO3HAHHA ITPUPOAbI
npedmemubte: YMCTH OIMUCBIBATH CTPOCHUC PACCCAHHBIX U MIAPOBLIX 3BE3IHBIX CKOIICHUI

2/9

CBepxmaccuBHas 4€pHas JIbIpa B IICHTPE 1 Hab6mronenue 3a nBrkeHneM 3BE31 B rieHTpe ["aiakTuku B HH(PpakpacHbIH
Mineunoro nytu teseckol. OlieHKa MacChl U pa3MepOB YEPHOM JBIPHI MO ABMKEHHUIO OTIACIBHBIX
3BE3N

MemanpeOMemnble: BBISABJIATH HpO6J'IeMy, HHUIUATUBHO COTPYAHHNYIATH B IIOUCKC U 060pe I/IH(i)OpMaI_II/II/I IS e€ pa3pCUICHUsA; BBIACIATD U
0CO3HaBaTh TO, UYTO YK€ YCBOCHO U YTO eIIIE TOIJICKUT YCBOCHHIO, OLICHUBATL KAaYCCTBO U YPOBCHb YCBOCHUA MAaTCpUajad, aHAJIM3UPOBATh U
CUHTC3UPOBATDb 3HAHUS, YCTAHABJINBATH IIPUINHHO-CIICACTBCHHBIC CBA3H, CTPOUTH JIOTUUCCKYIO LCTIb paCCY)KI[eHHﬁ, BBIIBHUI'aTh U
000CHOBBIBATH THIIOTE3bI

Jauynocmusle: GopMHUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00I11eCTBEHHOH NMPaKTHKH
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npeomenHble: 3HaTh, KaK OOHAPYKWIIM CBEPXMACCHUBHYIO YEPHYIO ABIPY B IeHTpe [ 'anakTuku

I"ayiaktuku (3 yaca)

3/10

Knaccugukamms ranaktuk 1 Tumbl ranakTuk ¥ Ux cBoricTa. KpacHoe cmenieHue u onpeaeneHue pacCToOsSHAN
710 TaJakTHK. 3aKkoH Xa00a. Bpamienue raakTuk u coiep:kaHue TEMHON
MaTEpUU B HUX

MemanpeomenHble: NCTIONB30BaTh aJIeKBAaTHBIE SI3IKOBBIC CPECTBA ISl OTOOpaKeHUsT MHPOPMAaLMU B (OpPME peUEBHIX BHICKa3bIBaHUI C
LeJIBIO IUTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKH; OCO3HABaTh CaMOro ce0s KaK ABMKYLIYIO CHIIy CBOETO HaydeHHUs], CBOKO CIIOCOOHOCTD K
MIPEOJIOJIEHUIO IPETSATCTBUN U CAMOKOPPEKIINN; OOBSICHATH MPOLIECCHI, CBSI3U M OTHOLLEHHUS, BHISBIISIEMbBIE B ITPOLIECCE U3YUEHMSI TaHHOM
TEMBI

auyHocmuele: GOPMUPOBAHNE MOTHBALIMY B U3YUYEHUHU HAYK O MPUPOJIE, YOS)KIEHHOCTH B BOZMOKHOCTH NTO3HAHUS TIPUPO/IBI
npeomemmuole: HAyIUTHCS ONMUCHIBATh JUIMIITUYECKHE, CIIMPaJIbHbIE U HENPAaBUJIbHBIE TAJIAKTUKH; YMETh (JOPMYIMPOBAThH 3aKOH Xa0b0ua;
3HATh CIIOCOOBI ONpeeNICHUS] MacChl TaJJaKTUK

3/11

AKTHBHBIE TAJTAKTUKN U KBa3aphbl ’ 1 | IIpupona akruBHOCTH ranakTuk. [Ipupona kBazapos

MemanpeomemHuble: CIIyIaTh, BCTYNATh B THAJIOT, yYaCTBOBAThH B KOJUIGKTUBHOM OOCYKIEHUH MTPOOIIEMBI; (POPMHUPOBATH IIeNIeNIOaraHue
KaK [TOCTaHOBKY y4eOHOM 3a/jaui Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO U YCBOCHO Y4aIIUMCS, U TOTO, YTO €II¢ HEU3BECTHO;
CaMOCTOSITEIIEHO BBIICNATH TIO3HABATENBHYIO 11€J1b, YCTAHABIMBATD TPHUYMHHO -CIICJICTBEHHBIC CBSI3U

JuyHocmHble: POPMUPOBAHUE CAMOCTOSATEIBHOCTH B PUOOPETCHUN HOBBIX 3HAHHI U MPAKTHYECKUX YMEHHIA; (POPMUPOBAHIE HABBIKOB
0000IICHUS M CUCTEMATU3AIMHU TEOPETHICCKOTO MaTepraia

npeomemHble: yMETh OOBICHATH MPUPOY AKTHBHOCTH TAIAKTUK; HAYIUTHCS POPMYIMPOBATH 3HAUCHHE MTOHATHS "KBa3ap" U yMETh
OIIHMCBIBATH €T0 (PU3MUYECKYIO IPUPOTY

3/12

CKOIICHHS TAJIAKTUK 1 [Ipupona ckomieHU# U poJib TEMHOM MaTepuu B HUX. MeXrajnakTU4eCKui ra3 u
PEHTT€HOBCKOE M3JIyueHHUE OT Hero. Sluencras CTpyKTypa pacupeieieHus
raJaKkTUK M CKOIUIEHHH BO BceneHHOM

Memanpeomemnule: GOpMUPOBATH yIeOHOE COTPYAHUUECTBO C YUUTEJIEM U CBEPCTHUKAMU; (OPMHUPOBATH II€JICNOJIaraHue KaK MOCTaHOBKY
y4eOHOI 3a/1a4il Ha OCHOBE COOTHECEHHSI TOTO, UYTO y’KE€ U3BECTHO M YCBOCHO YYallUMCS, U TOTO, YTO €& HEU3BECTHO; BBIACTATh U
(dhopMynupoBaTh MO3HABATEIBHYIO 11€]1b, UCKATh U BBLICIATH HEOOX0AUMYIO HHPOPMAIIUIO, CIIEIOBATh AITOPUTMY JACSITEIbHOCTH
Juynocmuule: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHON MPAKTUKH

npeomemuble: YMETb OOBSICHITH MIPUPOAY CKOIIJICHHUH FaIaKTHK, X PEHTT€HOBCKOTO U3ITyYCHHUSI

CrpoeHnue u 3Bomtoius Beenennoit (2 gaca)

4/13

KoneuHocTh 1 GeckoHeUHOCTh BeenenHoi 1 CBs13b 3aKOHA BCEMUPHOT'O TATOTEHUS C NIPEACTABICHUSIMU O KOHEUHOCTH U
6eckoHeuHocTu Beenennoit. @oromerpuueckuii napagokc. Heo6xonumoctsb
o011e# TeOpUH OTHOCUTENILHOCTH JUIsl TOCTPOEHHsI Moienu BeenenHo

MemanpeOMemnble: C IOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATH CBOU MBICJIM B COOTBCTCTBHUU C 3ala4aMU U YCIIOBUAMU
KOMMYHUKAIIUH, CIIYIIATh U BCTYIIATb B JUAJIOT, YHaCTBOBATh B KOJJICKTUBHOM O6CY)KJICHI/II/I HpO6JICMLI; BBIIIOJIHATH JCHCTBUS T10 06pa3uy,
OIICHUBATbL U KOPPCKTUPOBATH JIENCTBHS B COOTBETCTBUHU C 9TAJIOHOM; CUCTCMHO MBICJIUTH, CO30aBaTh, IPUMCHAIATHL U HpeO6pa3OBLIBaTB




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

3HAKU ¥ CHMBOJIBI JJIs1 PEIICHUS YIeOHBIX U TIO3HABATEIBHBIX 3374

JAuyHocmuwle: OPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH H
OOIIECTBEHHOH MPAKTHKH; POPMUPOBAHNE YOSI)KIEHHOCTH B IPUMEHIUMOCTH 3aKOHOB (PM3UKHU K PEATbHBIM SIBICHUSM

npeomemuble: HAYIUTHCS HOPMYITUPOBATH 3HAUCHUE TIOHATHSA ""(POTOMETPUICCKHI MapaIoKC"; YMETh OOBSICHITH CBSI3b 3aKOHA BCEMUPHOTO
TATOTEHUS C TIPEJICTABICHUSIMH O KOHEYHOCTH U OECKOHEYHOCTH BceneHHoM; 3HaTh He0OX0AMMOCTh 00IIel TEOPUU OTHOCUTEIILHOCTH IS
MOCTPOEHUs Moesin BeeneHnHoi

4/14

Monens "ropsiueit Becenennoit” 1 CBs13b cpesiHel TUIOTHOCTH MaTepUH C 3aKOHOM PacIIMpPEHUsl U TeOMeTpueit
Bceenennoii. Pannyc n Bo3zpact Beenennoi

MemanpeomemHble: BHISBIATH TPOOJIEMY, HHUIIMATUBHO COTPYAHUYATH B IOMCKE U cOope nHbOopMaIu i €€ pa3pelieHus; BEIACIATh U
OCO3HAaBaTh TO, YTO Y>KE€ YCBOCHO U YTO €IIE MOJIEKUT YCBOCHHUIO, OLICHHUBATh KAYECTBO U YPOBEHb YCBOCHUSI MaTepHUaa; aHaJIu3upoBaTh U
CHUHTE3UpPOBATh 3HAHUS, YCTAHABIIMBATh MPUYUHHO-CJICICTBEHHBIE CBSA3U, CTPOUTH JJOTUUECKYIO LIETIh PACCYXKICHHUH, BBIIBUTAaTh U
000CHOBBIBATH THIIOTE3BI

auunocmuule: GOPMUPOBAHUE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON MPAKTUKHI

npeomemmole: HAYIUTHCS (HOPMYTUPOBATH 3HAUCHUE MTOHATUH "Topsiyast Beenennas', "MeraranakTuka'; yMeTh OMUCHIBATH
KOCMOJIOTHYEeCcKHe Moaean BeeneHHO

CoBpeMeHHbIe TPo0IeMbI acTpoHOMHH (3 Jaca)

4/15

YckopenHoe pacuupenue BeenenHnon u 1 Bxman TéMuoit Mmatepun B Maccy Beenennoit. Habmoienne cBepXHOBBIX 3BE3]T B
TEMHAs SHEPIUsl JaNEKUX TaJlakTUKaX U OTKPBITHE YCKOPEHHOTO paciupenust BeeneHHOM.
[Tpuposa cuibl BCEMUPHOTO OTTAJIKUBAHUS

MemanpeomemHble: BHISBIATH TPOOIeMy, MHUIIMATUBHO COTPYAHMYATH B TIOMCKE M cOOpe nHbopMaIyu Ijis €€ pa3pelieHus; BIICIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKH U UYTO €I MOJICKUT YCBOCHHIO, OIICHUBATh KAYECTBO M YPOBEHBb YCBOCHHS MaTepHaa;
aHAJIM3UPOBATh U CHHTE3MPOBATh 3HAHMS, YCTAaHABIMBATh MPUUYNHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKYIO 1IETIh PACCYKICHHM,
BBIJBUIaTh U 000CHOBEIBATH T'UITOTE3bI

JauuHocmuule: GOPMUPOBAHHE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00I1IeCTBEHHOM MTPAKTUKHU

npeomemmuble: HAYIUTHCS OMUCHIBATH SBJICHUE YCKOPEHHOTO paciiupeHus BeenenHoil; 3HaTh, YTO yu€Hble TOHUMAIOT MO TEMHOM
SHeprueil; 3HaTh GU3NYECKUI CMBICT KOCMOJIOTHUECKOM MOCTOSIHHON B ypaBHEHHH DWHIITEHHA

4/16

OOHapyxeHue MJIaHeT y APYruX 3BE3] 1 HeBuaumeble ciyTHUKH Y 3BE31. MeTobl 0OHAPY)KEHHUS IK30IIAHET.
OK30IJIaHETH! C YCIOBUSAMHM, OJIaronpUsATHBIMU JUIS )KU3HU

MemanpeomemHple: BBISIBISTH NPoOJIeMy, MHUIIMATUBHO COTPYIHHYATH B TIOMCKE M cOOpe HH(MOPMALMH IS €€ pa3pelieH s ; BBIICISATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3MKHU M YTO emI€ TMOATICKHUT YCBOCHHIO, OLICHUBATh KAY€CTBO M YPOBEHb YCBOCHHUS MaTepHala;
aHAIM3UPOBATh U CHHTE3WPOBATh 3HAHUS, YCTAHABIMBATH IPUYMHHO-CIICACTBECHHBIC CBSI3H, CTPOUTH JIOTHUECKYIO [IEIb PacCyXICHHH,
BBIJIBUTATh U 0OOCHOBBIBATH TUTIOTE3HI

Jauynocmusle: GoOpMHUPOBAHHE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU H
00I11eCTBEHHOH NMPaKTHKH




Ne Hara Koxn-Bo
Tema ypoka ConepxaHue ypoka
/o IJIaH (baKT 4acoB

npeomemmubvle: yMETH ONUCBHIBATH METO/Ibl 0OHAPY>KEHUSI SK30ILJIAHET

417 ITounck xu3HU U pasyma Bo BeenleHHOM 1 PasButHe npeacraBiaeHui O CylleCTBOBAaHUN KU3HU BO BeenenHon. @opMmyiia
Hperika n yncno uuBwim3anuii B ['amaktuke. [Touck cUraanoB 0T BHE3EMHBIX
LMBUJIN3ALUHI U [101a4a CUTHAJIOB UM

MemanpeomenHble: BBISIBISTE IPOOIIEMY, HHULIIMATUBHO COTPYJHHYATH B MOMCKe U cOope nHpopMarmn [ist €€ pa3pelieHus; BBIICIATh 1
0CO3HaBaTh TO, YTO YXKE YCBOCHO B Kypce (PM3UKH H YTO €lIE MOJISKUT YCBOCHUIO, OIICHUBATH KAYECTBO U YPOBEHb YCBOCHHS MaTEpUaa;
aHAJIM3UPOBATh U CHHTE3UPOBATH 3HAHUS, YCTAHABIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIETIb PACCYXACHUMH,
BBIJIBUTaTh U 0OOCHOBBIBAThH TUIIOTE3bI

JuyHocmuwle: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHON MPAKTUKH; (OPMUPOBAHNE HABBIKOB CAMOAHAJIN3a U CAMOKOHTPOJIS

npeomemmusle: HayduThCsl GOPMYIUPOBATH MPOOIEMbI MOMCKA BHE3EMHBIX IMBUIIN3AIUI; YMETh OOBICHATH popmyny Jlpelika

Peseps (1 gac)
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