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Pabouas nporpamma
10 Y4eOHOMY NmpeaMeTy
«ACTPOHOMM S

11 xkiacc



IHosicHuTEeNLHAA 3aNIUCKA

Pabouast mporpaMmma 1o aCTpOHOMHH COCTaBJIEHA B COOTBETCTBUHU C:

e npukazoM MunuctepctBa oOpazoBanus U Hayku P® ot 29 utonsa 2017 r. Ne 613 "O BHe-
CEHUU H3MEHEHUN B (enepanbHBIi TOCYAApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT,
yTBEPKAEHHBIN TTpuKka3oM MuHuctepcTBa obpasoBanus U Hayku PD ot 17 mas 2012 r.
Ne 413"

e npukazoM MunuctepctBa oopazoBanus u Hayku PD ot 20 utons 2017 r. Ne 581 "O BHe-
CEeHHH M3MEHEHUH B (eiepaibHbIi NepeueHb YYCOHUKOB, PEKOMEHYEMbIX K UCIOIb30-
BaHUIO MPHU peaIM3alii UMEIOIIUX TOCYTaPCTBEHHYIO aKKPEAUTAIIMIO0 00pa30BaTEIbHbBIX
IporpaMM HayaJbHOro OOIIEro, OCHOBHOTO OOIIEro, CpelHero oOIero oopa3zoBaHus,
YTBEPKAEHHBIN MTpUKa3oM MuHucTepcTBa 00pasoBanus u Hayku PD ot 31 mapra 2014 r.
Ne 253";

e mHcbMOM MuHHcTepcTBa 00pa3oBanus U Hayku PD ot 20 urons 2017 r. Ne TC-194/08
"OO0 opranuzanuu u3ydeHus yuyeoHoro npeamera "AcrpoHomus';

e [IpuMepHOU paboueil mporpammoii o npeamery (ActpoHoMusa. Metoaudyeckoe mocooue
10-11knaccel. ba3oBbIit ypoBeHb: yueb. mocodue 1ist yauTesei o0ieo0pa3oBar. Opranm-
sanuid / mox pen. B. M. Hapyruna.—M.: IIpocsenienne, 2017).

KomuuectBo 49aCOB, OTBOAUMBIX Ha U3YUCHHUC IIPCAMCTA: 35.

Mogenb npenogaBanus: 1 4 B Hegemto B monyroausix 10 u 11 kimaccos.

Y4eOHO-MeTOANYECKOEe U MATEPHATBbHO-TEXHUYECKOEe o0ecnevyeHne 00pa3oBaTejIbHOTO
npouecca

VY4eOHO-MeTOAMUECKUIT KOMIUIEKT, HCTIOJIB3YEMbIN TIPU pean3aiuu paboueit mporpaMmBbi:
1. Yapyrun B. M. Actporomusi. 10—11 kmaccel: yue6. mis 001eo0pa3oBaT. OpraHu3aIui:
6a308BbIil ypoens / B. M. Uapyrun.—M.: [Ipocsemenne, 2018.
2. Actporomus. Mertoaumdeckoe mocooue: 10—11kmaccel. ba3oBelii ypoBeHb: yueb. mocobue
JUIsl yuuTesnen obmieoOpazoBat. opranuzanuii / mox pen. B. M. Uapyruna.—M.: IIpocse-
menue, 2017.

JIutepatypa:
1. dxno I'. C. HaGmroaenus u mpakTuueckrue paboThl IO aCTPOHOMUHM B CPETHEH IIKOJIE. —
M.: [IpocBemenue, 1965.
2. Manaxosa I'. U., Ctpayt E. K. JIlunaktuueckuit Matepuan no acrponomuu: [locobue st
yuurenss. — M.: [Ipocsemienue, 1984.
JleButan E. I1. JIugaktuka actponomun. — M.: Dnutopuan YPCC, 2004.
4. Kynmuxosckuii I1. I'. CrpaBounuk nrobutens actponomuu / mox pen. B. I'. Cypauna. —
M.: Dnuropuan YPCC, 2002.

w

5. Ilepensman . U. 3anumarensHas actponoMus. — M.: BAIIL, 1994.

6. Kimumummn U. A. Dnemenrapuas actpoHomusi. — M.: Hayka. I'n. pen. ¢wuz.-mar. nur.,
1991.

7. Boponnos-BenbsmunoB b. A. Ouepku o Beenennoit. — M.: Hayka. I'n. pen. ¢us.-mar.
uT., 1969.

DieKTpOHHbIE 00pa30BaTEIbHbBIC PECYPCHI;
1. http://www.astronet.ru — Poccutickas Actponomuueckas CeTb



http://www.astronet.ru/

http://afportal.kulichki.net/ — caiitT yunrens ¢pusuku u acTpOHOMHUM BBICIIEH KaTEropuu
['pabuesuua B. U.

http://myastronomy.ru/ — caiiT mpenoaaBareis aCTPOHOMHUHM, KaHIHU/1aTa IeIaroru4eckKux
Hayk [llaroBckou H. E.

http://www.gomulina.orc.ru/ — caiit yuurens ¢usuku u actpoHnomun I'omynunoi H. H.
http://college.ru/astronomy/course/content/content.html — OtkpeiTast ActpoHomus 2.6
https://Www.roscosmos.ru/ — caiiT rocy1apcTBEHHON KOPIIOPAIUHU 10 KOCMUYCCKOM es-
TeNbHOCTH Pockocmoc

http://www.planetarium-moscow.ru/ — caiit MOCKOBCKOI'O TLIaHETapHsl.
http://www.galactic.name/ — actporomudeckwuii mopran "Mms FanaKTHKI/I"
http://www.walkinspace.ru/ — mopran "IlyremectBrue B kocMoc"

10 https://www.uahirise.org/ru/ — pycckosi3pianas Bepcus nmpoekra "Mapc 6e3 rpaHui”
11.http://stars.chromeexperiments.com/ — BupTyasibHast 3KCKypcus 1o Bcenennoit
12.https://www.nasa.gov/ — odurmaibHbIi caiT HalmoHaapHOTO yrpaBieHUs 10 adpOHaB-

THKC U UCCIICAOBAHUIO KOCMHNYCCKOTIO IIPOCTPAHCTBA

13.bubnuoTeka 31eKTPOHHBIX HArMAaHbIX nocoouit "Actpornomus 9—-10", OO0 "duzukon",

2003

14.Stellarium 0.17.0 — snexkrpounsiii ianetapuii (http://stellarium.org/ru/)

TexHuueckue cpecacTBa 06yquH;1, HarJos1JHBIC TocoOusI;

ook wnE

TCO (IIK, MyIbTUMEIUNHBIN IPOSKTOP, FIKPaH)
Mopenb HeGecHOM cdepbl.

KommiekT noaBm»KHBIX KapT 3BE3AHOTO Heba.
I'noGyc 3emuu.

['no6yc JIyHsl.

[ITkOnbHBIM AaCTPOHOMUYECKUN KAJICHAAPb.

Ilinanupyembie pe3yJibTaThI OCBOCHUA Kypca

JINMYHOCTHBIMH pe3yiibTaTaM OCBOCHUS aCTPOHOMMHU SBJIAIOTCA:

YMEHUE YIIPABJIATh CBOEH MO3HABATEIBHON 1€ TEbHOCTHIO;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TIPOTS-
YKEHUU BCEH KMU3HU; CO3HATEIILHOE OTHOIIICHHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIIO-
BUIO YCIIEHTHON MPO(eCCUOHATILHON U OOIIIECTBEHHOU JIEATEIbHOCTH,

YMEHHE COTPYAHUYATh C B3POCJIBIMU, CBEPCTHUKAMHU, IETbMU MIIQJIIIETO BO3pacTa B 00-
pazoBaTeIbHOM, YueOHO-UCCIEA0BATEILCKOM, MPOSKTHOU U JAPYTUX BUIAX IS TEIHLHOCTH;
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BU-
THUSI HAYKH; OCO3HAHKME 3HAYMMOCTH HayKH, BIAJCHUS JOCTOBEPHOUN MHPOpPMAIIUEH O 11e-
PEIOBBIX IOCTUKEHUSIX U OTKPBITUSAX MUPOBOM U OTE€UECTBEHHOW HAYKH; 3aMHTEPECOBAH-
HOCTh B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHUPaA U OOIIECTBA; TOTOBHOCTh K HAyYHO-TEX-
HUYECKOMY TBOPUYECTBY;

YYBCTBO TOPJIOCTH 32 OT€UECTBEHHYIO KOCMOHABTUKY, TYMaHU3M;

MOJIOKUTENILHOE OTHOIICHUE K TPYAY, LEIEyCTPEMIEHHOCTS;

AKOJIOTUYECKasl KyJIbTypa, OEpeKHOE OTHOIICHHE K POIHOM 3eMiie, MPUPOIHBIM OOTaT-
ctBaMm Poccuu, Mupa u KocMoca, TOHUMAaHUE OTBETCTBEHHOCTH 33 COCTOSTHUE TPUPOIHBIX
PECYPCOB U pa3yMHOE MPUPOIOIOIH30BaHUE.

MCTaHpCI[MCTHBIMI/I pe3yiabTaTaM OCBOCHHUA ACTPOHOMMHHU SABJIAIOTCA:

1.

OCBOCHHE pe2)yisimuHbIX YHUBEPCATbHBIX YU€OHBIX JIEHCTBUIA:


http://afportal.kulichki.net/
http://myastronomy.ru/
http://www.gomulina.orc.ru/
http://college.ru/astronomy/course/content/content.html
https://www.roscosmos.ru/
http://www.planetarium-moscow.ru/
http://www.galactic.name/
http://www.walkinspace.ru/
https://www.uahirise.org/ru/
http://stars.chromeexperiments.com/
https://www.nasa.gov/
http://stellarium.org/ru/

CaMOCTOSITENIBHO OTNPEAEIATh e, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7aUl B
00pa3oBaTeNbHOMN NEITEIbHOCTH U )KM3HEHHBIX CUTYaIUsX;

OLICHUBATh PECYPCHI, B TOM UHCIIE BPEMS U APYTrHe HeMaTepuaibHble PECypChl, HEOOX011-
MBbIE ISl JOCTHKEHUS TTOCTABIICHHOW paHee LEeu;

CONOCTAaBIIATh UMEIOIIMECS BO3MOXXHOCTH U HEOOXOAMMBIE ISl JOCTHMKEHUS LEIU pe-
CypCBI;

ONPEAETATh HECKOJIBKO MMYTEN JOCTUKEHUS IMOCTABICHHOM LEIH;

3a/1aBaTh NapameTpbl U KPUTEPUH, IO KOTOPBIM MOKHO OIPEIEIUTh, YTO LEIb JTOCTHUT-
HYTa;

CONIOCTABJIATH IMOJYYECHHBIM PE3YyJIbTAT NESATENBHOCTH C IIOCTABIEHHOM 3apaHee LENbIO;
OCO3HABAaTh MOCIEACTBUS JOCTHKEHUS MMOCTABICHHOW LIETH B JEATEIbHOCTH, COOCTBEH-
HOM KM3HH U )KU3HU OKPYKAIOIINX JIFOJIEH;

OCBOCHHE NO3HABAMENbHbIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM:

KPUTUYECKU OIICHUBATh U UHTEPIPETUPOBATH MH(GOPMAIIUIO C Pa3HBIX MO3UIINN;
pacno3HaBath U (PUKCUPOBATH MPOTUBOPEUNS B MUHPOPMAIIMOHHBIX HCTOYHHUKAX;
HCIIOJIb30BaTh PA3JIMYHbIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA NI MPEICTABICHUS BbI-
ABJICHHBIX B UH()OPMAIIMOHHBIX HCTOYHUKAX TPOTUBOPEUHIL;

OCYIIECTBIISATh pa3BEPHYTHIN MH(YOPMALIMOHHBINA MOUCK U CTaBUTh HA €0 OCHOBE HOBBIE
(yueOHbIE ¥ TTO3HABATENBHBIC) 33/1a4H;

UCKaTh U HAXOJUTh 0000UIEHHBIE CIOCOOBI PEIICHHUS 3a/1a4;

MPUBOJANTH KPUTHYECKHE apPIYMEHTHI KaK B OTHOLLIEHUH COOCTBEHHOIO CY>KJICHHUSI, TaK U B
OTHOIIECHHUH JACHUCTBUM U CYXKJICHUN JPYTrOro YEIOBEKA;

aHaJIM3UPOBATh U IPEOOPA30BHIBATH IPOOJIEMHO-TIPOTUBOPEUNBHIE CUTYALUH;

BBIXO/IUTH 3@ PaMKHU y4eOHOT0 IpeIMeTa U OCYLIECTBIIATH 1I€JIEHAIIPABIICHHBIN TOUCK BO3-
MOKHOCTH LIMPOKOTO MEPEHOCA CPEJICTB U CIOCOOOB ACHCTBUS;

BBICTPaNBaTh MHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAs OTPAHUYECHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYEHUS;

3aHUMAaTh Pa3HbIE MO3UIMHU B TO3HABATEIBLHON IeATEeIbHOCTH (OBITh YYEHUKOM U YUHTE-
nem; GopMyIUpOBaTh 00pa30BaATENbHBIN 3aMPOC U BBITIOJIHATH KOHCYJIBTAaTUBHBIE (DYHK-
I[N CAaMOCTOSITENIbHO; CTaBUTh MPOOJIEMY U paboTaTh Haj €€ pelIeHUeM; YIPaBIsATh COB-
MECTHOM MMO3HABaTEIbHON JEATEIbHOCTBIO U IOIUUHSATHCS);

OCBOEHUE KOMMYHUKAMUBHLIX YHUBEPCAJIbHBIX YUEOHBIX IEHCTBUN:

OCYUIECTBJIATH JACJIIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMU, TaK U C B3POCIBIMU (KaK
BHYTpH 00pa30BaTEIbHON OpraHu3alliy, TaK 1 3a €€ nmpeaenamm);

OpU OCYIIECTBIEHUU TPYNHOBOM pabOThl OBITh KaK PYKOBOAMUTENEM, TaK U YWICHOM IPO-
€KTHOM KOMaH/bl B Pa3HBIX POJIAX (F€HEPaTOpOM MIEH, KPUTUKOM, UCIIOJIHUTEIEM, TIpe-
3EHTYIOUIUM U T. 11.);

Pa3BEPHYTO, JOTUYHO U TOYHO M3J1araTh CBOXO TOUKY 3PEHMS C UCIIOIb30BAHUEM aJ€KBaT-
HBIX (YCTHBIX M MUCBMEHHBIX ) SI3IKOBBIX CPEJICTB;

pacno3HaBaTh KOHQIMKTOTCHHbIE CUTYAIIMHU U TPEIOTBPAIIaTh KOH(MIUKTHI 0 UX aKTHUB-
HOU (pa3bl;

COTJIaCOBBIBATh MO3UIIMU YJIEHOB KOMaHbI B Ipoliecce padoThl Ha OOLIMM MPOJYKTOM
(peuieHneMm);

MPEACTABISTH MyOJUYHO PE3YJIbTAThl MHIUBUAYATHHOU U TPYIIIIOBOMN EATETLHOCTH KaK
nepe]l 3HaKOMOM, TaK U Iepe]l HE3HAKOMOW ayIMTOPUEN;

noa0upaTh NapTHEPOB AJI J1EJIOBOM KOMMYHHUKAIIUU, UCXOS U3 COOOpaKeHU I pe3yibTa-
TUBHOCTH B3aUMOJECHCTBHS, a HE JIMYHBIX CUMITATHI;



® BOCHPUHUMATH KPUTHUUECKHE 3aMEUaHUs KaK PECYPC COOCTBEHHOTO Pa3BUTHS;

® TOYHO U EMKO OPMYJIMPOBATH KaK KPUTHUECKHUE, TAK U 0JI00pUTENbHBIE 3aMeYaHus B ajl-
pec Ipyrux JiIoJei B paMKax JeJI0BOM U 00pa30oBaTeIbHOM KOMMYHHUKALIUU, U30eras npu
STOM JINYHOCTHBIX OLIEHOYHBIX CYXICHUMH.

[IpenMeTHBIMU pe3yJIbTaTaMU OCBOEHHUSI ACTPOHOMUM Ha 0a30BOM YPOBHE SIBJISIIOTCS:

e chopmMupoBaHHOCTH MpeCTaBIeHUN 0 cTpoeHNH COTHEYHON CHCTEMBI, SBOJIOINH 3BE3]
u Bcenennoit, npocTpaHCTBEHHO-BpEMEHHBIX MaciTabax BceneHHoii;

® [IOHMMAaHHUE CYIIHOCTH HaOII01aeMbIX BO BCelleHHOM sIBNIEHUI;

® BJIQJICHUE OCHOBOIOJATAOIIMMH ACTPOHOMUYECKUMHU MTOHATHSIMU, TEOPUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMU, YBEPEHHOE MOJIb30BAHUE ACTPOHOMUYECKON TEPMUHOJIOTHEN U CHUM-
BOJIMKOM;

e c(hopMUPOBAaHHOCTH MPEICTABICHUN O 3HAYCHUU ACTPOHOMHH B MPAKTUICCKON JCATEIh-
HOCTH M JAJbHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HAHUE POJIM OTEUYECTBEHHON HAYKU B OCBOCHUHU U UCIOJIb30BAHUHU KOCMUYECKOTO IIPO-
CTPAHCTBA M PA3BUTHUS MEXKIYHAPOIHOTO COTPYAHUYECTBA B 3TOM 00JaCTH.

Conep:kanue Kypca

Beexaenue B actponomuto (1 1)
Crpoenue u macitadbl Beenennoit. Kakue Tena 3anonustoT Beenennyro. KakoBbsl ux xapakrep-
HbIE pa3Mephl U paccTossHUA Mexay HuMH. Kakue ¢uznueckue yciioBUsS BCTPEUAIOTCS B HHX.
Bcenennas pacmmpsierca. CoBpeMeHHble METOAbl HaOmoaeHud. ['ie u kak paboTaroT camblie
KpYIIHBIE ONTHYECKUE TeslecKonbl. Kak acTpOHOMBI HCCIIEYIOT raMMa-u3inydeHue BeeneHHoi.
Yro yBUAEIHN rPaBUTAIMOHHO-BOJHOBBIE U HEUTPUHHBIE TE€JIECKOIIBI.

Actpometpus (5 4)

3Bé3aHoe HeO0o. Co3Be3nusi ceBepHOro mnonymapus. Hapurammonusie 3BE3ABI. JIBUKEHUE
Comnna o axmuntuke. [letneoOpasnoe nBmwkeHue miaHeT. HeGecHbIi 3kBaTop 1 HEOCSCHBIN Me-
puanaH. JKBaTOpUaabHasl U TOPU3OHTANIbHAS CUCTeMa HEOECHBIX KOOpAMHAT. Buaumoe aBuxe-
HUe HeOecHBIX cBeTu. [leTeoOpa3Hoe ABMKEHHE TUIAHET, TIOTISITHOE U MPSAMOE JBUKEHUE TIjla-
HEeT. DKJIUITHKA, 30AuaKalibHble co3Be3aus. HepaBHOMepHOE ABMkeHre COHIIA O SKJIUITHKE.
JBrxenue JIynsl. ®a3pl JIyHbl U CHHOOUYECKUN MECHL], YCJIOBUS HACTYIUIEHUSI COJIHEYHOTO U
JYHHOTO 3aTMEHM. [IpUYMHbBI HACTYIIJIEHUS] COJTHEYHBIX 3aTMeHU. Capoc U MpeacKa3aHus 3a-
T™MeHu. BpeMs u xanengapp. 3BE3MHOE U COTHEYHOE BpPEMsi, 3BE3/IHBIM U TPOMUYECKUN TO/I.
Y CTpoiicTBO TYHHOTO U COJTHEYHOTO KajeHaaps, mpoOjieMbl Ux coryacoBaHus. HOnuaHnckuit u
IPUTOPUAHCKUIN KaJICHIAPH.

HebGecnas mexanuka (3 4)

IIpencrasnenus o ctpoeHnu COTHEUHOM CUCTEMBbI B aHTUYHBIE BPEMEHA U B CPEAHEBEKOBEKE. [ 'e-
JMOUEHTPUYECKAsT CUCTEMA MHpPA, 10KA3aTelbCTBO BpamieHus 3emun BOoKpyr CosHua. Ilapan-
JIaKC 3BE3]1 M ONPEICIICHUE PACCTOSTHUS 10 HUX, Tapcek. OTkpoiTue M. Kennepom 3akoHOB 1BU-
*KeHus Tuianetr. OTKpBITHE 3aKOHA BCEMUPHOTO TATOTEHHUS M 0000IEHHBIE 3akoHBI Kerepa.
Omnpenenenne macc HeOecHBIX Ten. Kocmudeckue ckopoctu. Pacuérel mepBoii U BTOpOi KOCMHU-
4ecKoi ckopocTu u ux pusudeckuii cMpic. [Tonér FO.A. T'arapuna Bokpyr 3eMiu 1o KpyroBon
opbute. Mexmianetnoie nepenérol. [loHATHE ONMTUMATLHON TPAaeKTOPUU TOJIETAa K TUIAHETE.
Bpewms monéra k utanere u nathl crapToB. JIyna u e€ Bnusaue Ha 3emitto. JIyHHBIN penbed U ero
npupoza. [IpunuBHoe B3anmoericTerue Mexay JlyHoit u 3emnéit. Y nanenue JlyHsl ot 3emnu u
3ameuieHue BpameHus 3emud. [Ipeneccust 3eMHOM OCH M IpeiBapEHUE PABHOJACHCTBUM.



CrtpoeHue collHeuHOU cucTeMbl (7 1)

CoBpemennsle nipeactapiienus o Conneunolt cucreme. CoctaB ConHeuHoi cuctemMsl. [1nanets
3€MHOM TPYMIbl U TUIAHETHI-TUTAHThI, UX MPUHIMNHAIbHBIE paznuuus. O6mako komer OopTa u
[Tosic Kotiniepa. Pazmeps! Ten conHeunol cuctemsl. [1nanera 3emisa. @opma u pasmepsl 3eMIIH.
Buyrpennee crpoenne 3emun. Ponbs mapuukoBoro ¢ dexra B GopMUpOBaHUN KIUMaTa 3EMIIH.
Uccnenoanus Mepkypusi, Benepsl u Mapca, ux cxoxectb ¢ 3eMi€id. BausiHue mapHUKOBOTO
s dexra Ha kuMat 3emun ¥ Benepsl. EcTh 1 sxu3Hb Ha Mapce. DBoumonust OpOUT CITyTHUKOB
Mapca ®oboca u [elimoca. [Inanersi-rurantel. @usnyeckue cpoiictBa FOnurepa, CaTypHa,
VYpana u Henryna. Bynkanudeckas nesrenbHOCTh Ha ciiyTHHKe FOmurepa HMo. [Ipupona konen
BOKPYT IUIaHET-TUTaHTOB. [ [naHeThI-Kapauku u ux cBoiicTBa. Maible Tesia COTHEYHON CUCTEMBI.
[Tpupona n nBmwKeHne actepouoB. Crernudurka IBIKESHHS TPYII acTeporuoB TposHIes u ['pe-
koB. [Ipupona u nemwkenne komet. [Tosic Koiinepa n O6nako komer OopTta. MeTeopsl 1 MeTeo-
puthl. [Ipupona nmagaronux 3B€37, METCOPHbIC TOTOKU U UX pauaHTbl. CBS3b MEXKIY METEOp-
HBIMH ITOTOKaMU M KomeTamu. [Ipupoia kKaMeHHBIX U JKEJIE3HBIX METEOPUTOB. Ipupoaa mereo-
PUTHBIX KPaTEPOB.

Actpodusuka u 3B€31Hast acTpoHoMUs (7 1)

Meroabl acTpopU3MUECKUX HCCICTOBAHUN. YCTPOMCTBO M XapaKTEPUCTUKH TEIECKOIOB pe-
(bpakTopoB U pedreKTOpoB. YCTPOMCTBO paroTEIeCKONOB, paguountepdepomeTpsl. ColHIIe.
OcHoBHble xapaktepucTuku CoiHia. OnpeneneHne Macchl, TEMIEPATypbl U XUMUYECKOTO CO-
ctaBa Connima. Crpoenue coiaHeuHod atmocdepbl. ColHeuHass akTUBHOCTh U €€ BIIMSHHUE Ha
3emuto u 6uocdepy. Buyrpennee crpoenue Connna. TeopeTnueckuil pacuér temrepaTyphl B
uenTpe CosHIA. SnepHbli ICTOYHUK SHEPTUH U TEPMOSIACPHBIEC PEAKIIMN CUHTE3a TeIus U3 BO-
0pOJa, IEPEHOC IHEPTUH U3 eHTpa CoJIHIIA HAPYXKY, KOHBEKTUBHAsS 30HA. HeNTpuHHBIN Tene-
CKOIl ¥ HaOoAeHus nmoToka HelTpuHO OoT CouHia. OnpeneneHne OCHOBHBIX XapaKTePUCTUK
3BE3]1: MACChl, CBETUMOCTH, TEMIIEPATypPhl U XUMUUECKOTO cocTaBa. CrieKkTpaibHas Kiaccuduka-
1M 3BE€37 U e€ (pu3mveckrue OCHOBBI. JlnarpamMma 'ceKTpasibHbI KIacC-CBETUMOCTh  3BE3,
CBSI3b MEXJY MAacCOW M CBETUMOCTBHIO 3BE31. BHyTpeHHee cTpoeHue 3BE311. CTpoeHHE 3BE3/bI
TJIaBHOM MOCIIeI0BaTENbHOCTH. CTPOEHUE 3BE3/] KPACHBIX TUTAHTOB U CBEPXTUTraHTOB. CTpoeHUE
3BE3/ OENBIX KapJIMKOB U Mpefen Ha uxX maccy — npenen Yannpacekapa. [lynbcapbl 1 HEUTPOH-
Hble 3BE34bl. [Ipupona 4y€pHbBIX AbIp M UMX mapaMmeTphl. [[BOUMHBIE, KpaTHbIE U IIEPEMEHHBIC
3BE3/1b1. HaOmroieHust TBOMHBIX M KpaTHBIX 3BE3]. 3aTMEHHO-TIEpeMEeHHBIC 3BE3b1. Onpenere-
HUE Macc ABOMHBIX 3BE31. [lynbcupyrolire nepeMeHHbIe 3BE3/IbI, KPUBBIE M3MEHEHUS OJIecKa 11e-
deunn. 3aBUCUMOCTb MEX]Ty CBETUMOCTBIO U MIEpUOoM Tyibcanuid y niedenn. Ledeunnpt — masiku
BO BcesieHHOM, IO KOTOPBIM OMPEIEIISIOT PACCTOAHUA 1O JAIEKUX CKOIUICHUU U rajlakTuk. Ho-
BbIE M CBEPXHOBBIE 3BE3/Ibl. XaPAKTEPUCTUKH BCIIBIIIEK HOBBIX 3BE3/1. CBS3b HOBBIX 3BE3]I C TEC-
HBIMU JIBOMHBIMHM CHCTEMaMU, COAEpKaIIMMU 3Be31y Oenblil kapiuk. [leperekanue BemiecTna u
AJIEpHBIA B3PbIB HA MOBEPXHOCTH Oesoro kapiauka. Kak B3pbIBatoTCsS CBEPXHOBBIE 3BE3/bI. Xa-
PAKTEPUCTUKH BCIBIIIEK CBEPXHOBBIX 3BE31. [ paBUTAIIMOHHBIN KOJIIANC 0€I0T0 Kapiuka ¢ Mac-
coit Uanapacekapa B cocTaBe TECHOM JBOMHOM 3Be3/1bI — BCIIBINIKA CBEpXHOBOM | Tumna. B3pris
MAaCCUBHOM 3BE3/IbI B KOHIIE CBOEH IBOJIIOIIMU — B3pBIB cBepXxHOBOII || Tuna. Habnrogenue ocrat-
KOB B3PBIBOB CBEPXHOBBIX 3BE3/. DBOJIIOLMS 3BE3: POKIACHUE, )KU3Hb U CMEPTh 3BE31. Pacuér
MPOAOJKUTEIHOCTH JKU3HU 3BE3]] pa3HOM MACCHI Ha TJIABHOM IOCIIe10BaTeNbHOCTH. [lepexon B
KpaCHbIE TUTAHTHl U CBEPXTUTAHTHI MOCJE ucuepnanus Boaopoaa. CriokoiHas 3BOIIOLHMS Majio-
MAaCCHUBHBIX 3BE3]] M TPABUTAIIMOHHBIN KOJIJIATIC W B3PHIB C 00Opa30BaHWEM HEHTPOHHOUN 3BE3IIbI
WM 4YEPHOU IbIPbI MACCUBHOM 3Be3/1bl. OMpeiesieHne Bo3pacTa 3BE3IHbIX CKOIJIEHUN U OTAEIb-
HBIX 3BE3]], IPOBEPKA TEOPUU 3BOJIFOLINU 3BE3I.

Mnineunsiii [1yts (3 u)



['a3 u neiie B [Namaktuke. OOpa3oBaHue OTpakaTeabHBIX TyMaHHOCTEH. [IpuunHbI cBeueHHS
g ¢y3HbIX TyMaHHOCTeH. KoHILleHTpalysi ra30BbIX U MBUIEBBIX TyMaHHOCTeM B ['anaktuke. Pac-
CesIHHbIE M 1IapoBble 3BE37HBIE CKoIieHUs. Habmogaembie CBOMCTBA pacCesHHBIX 3BE3HBIX
ckoruieHnii. Habmomaembie CBOMCTBA IIApOBBIX 3BE3THBIX CKOTUICHUH. PactipeaeneHue u xapak-
TEep ABWKEHUs CKOIUIeHUU B ['anmaktuke. Pactipenenenue 3BE3/, CKOIUIEHUM, ra3a U nbuik B | a-
naktuke. CBepxMaccuBHas 4€pHas JbIpa B LeHTpe ['amakTuku u kocMmuueckue Jiyun. Mudpa-
KpacHble HAOMIOICHUS JBUKEHUS 3BE3/1 B LIeHTpe ["anakTtuku u oOHapyxeHue B 1ieHTpe ['anak-
TUKU CBEPXMACCUBHOM YEPHOU JbIpbl. Pacdyér mapameTrpoB CBEPXMACCUBHOM YEPHOW IbIPHI.
Ha6nrogeHus KOCMUYECKHX JTydeil U UX CBSI3b C B3pbIBAMU CBEPXHOBBIX 3BE3].

[Nanaktuky (3 4)

Knaccudukanus ramaktuk mo ¢gopmMe u kKamepToHHas nuarpamma Xa661a. CBoiicTBa Criupaib-
HBIX, SJUTMIITHYECKUX M HEMPAaBWIBHBIX TaJakTuK. KpacHoe cMeleHne B CIeKTpax ralakTHK U
OTIpe/ieNIeHUE PACCTOSTHUS 10 HUX. 3akoH Xa00ua. Bparienne ranakTik v TEMHas MaTepHsi B HUX.
AKTHBHBIE TAIAKTUKHN U KBa3apbl. [Iprpoa akTHBHOCTH TallakTHK, PAAHOTAIAKTUKN ¥ B3aMO-
AeicTByrolMe TanakTuku. HeoObIdHbIe CBOMICTBA KBAa3apoB, MX CBSI3b C SAPAMU TATAKTHK U aK-
TUBHOCTBIO YE€PHBIX JAbIp B HUX. HaOmtogaemble CBOMCTBA CKOIJIEHUN FaJIakKTUK, PEHTT€HOBCKOE
U3JIyyeHue, TeMIlepaTypa U Macca MEKTraJlakTUYECKOro raza, HeoOXOAUMOCTh CYIECTBOBAHUS
TEMHOM MaTepUH B CKOIJICHUSIX rajakTUK. OlieHKa Macchl TEMHOW MaTepUu B CKOIUICHUX. Sue-
UCTasi CTPYKTypa pacupeeieHHs FalaKTUKU CKOIICHUH ralakTHK.

Crpoenue u sBomtonus Beenennoi (2 1)

KoneunocTs n 6eckoHeuyHOCTh BeeneHHoM — mapagoKChl KIIAaCCUYECKO KOCMOJIOTHHU. 3aKOH BCe-
MUPHOT'O TATOTEHHSI U MPEICTaBICHUS 0 KOHEYHOCTH U OeckoHeuHOocTH Beenennoi. @oTomer-
PUYECKHAN MApaJOKC U MPOTUBOPEUUS MEXAY KIACCUUYECKHUMU MPEACTABICHUSIMU O CTPOCHHU
Bcenennoit u HabmoaenusiMu. Heo6xo1uMoCTh NMpUBJICUEHUS OOIIEH TEOPUU OTHOCUTEIIBHOCTH
11 mocTpoeHust monenu Beenmennoil. CBsi3b MEXy T€OMETPUUYECKUX CBOWMCTB MPOCTPAHCTBA
Bcenennont ¢ pacnpeneneHueM W JBHKEHUEM Marepuu B Hel. Pacmmpsromasicss Beenennas.
CB43b CpeHEN TIIOTHOCTH MATEPUU C 3aKOHOM PACIIUPEHUS U TEOMETPUUECKUMHU CBOMCTBAMHU
Bcenennoitl. EBkinnoBa u HeeBKkIuI0Ba reometpusi Beenennoii. Onpenenenre paanyca U BO3-
pacta Bcenennoit. Monens "ropsiaeit Beenennoii'" u penrkroBoe uznyuenne. O0pazoBaHue Xu-
MHUYECKHX 3JeMeHTOB BO Beenennoit. O6unue renus Bo BeenenHo n Heo0X01MMoCTh 00pa3o-
BaHMsI €r0 Ha paHHUX dTanax 3Boiroruu Beenennoit. Heo6xoumMocCTh He TOJIBKO BBICOKOH TIOT-
HOCTH BEILIECTBA, HO M €r0 BBICOKOM TEMIEpPATyphbl HA PAaHHUX JdTanax 3BOJOLUN BceleHHou.
PenukroBoe usiiyyeHne — U3aydeHue, KOTOPOE OCTAIOCh BO BCEIEHHOM OT ropsyero u CBepx-
MJIOTHOTO COCTOSTHUSI MAaTEPUU HA paHHUX dTarnax xu3Hu Bcenennoii. Habmionaembie cBolicTBa
peIuKTOBOrO M3ydeHus. [louemy He0OX0AMMO NMPUBJICUCHHUE OOIIEH TEOPUU OTHOCUTEIIBHOCTH
IJT IOCTPOCHUS MOAENU BeeneHHom.

CoBpeMeHHbIe Tpo0IeMbl aCTPOHOMUU — 3 Y
YckopenHoe pacmupenue BeenenHoit u TémHas sHeprusi. HaGmioneHns: cBepXHOBBIX 3BE3N |
THANA B JAIEKUX TAIAKTUKaX U OTKPBITHE YCKOPEHHOro pacumupeHuss BceeneHHon. OTKpbITHE
CHUJIbI BCEMUPHOI'O OTTAJIKUBaHMs. TEMHas sHeprus U e€ BIUsHUE Ha Maccy BeerneHHou 1o Mepe
e€ pacimpenus. [Ipupona cunsl Bcemupnoro otrankuBanus. OOHapyKeHHE IIJIAHET BO3JIE JIPY-
rux 3B€31. HabOmoneHus 3a qBUMKEHHEM 3BE3J U ONPENETICHUS MacC HEBUIAMMBIX CITyTHUKOB
3BE3/], BO3MYIIAIOIIMX WX MPSMOJIMHEHHOE ABMXKEHHE. MeToabsl OOHapyX eHHUsl 3K30IUIaHET.
OreHka ycioBUN Ha MOBEPXHOCTAX 3k30IuiaHeT. [Touck sx30mmianer ¢ KOMGOPTHBIMU yCIOBH-
AMH JUIA KU3HU HAa HUX. [loucku »kn3Hu u pasyma Bo Beenennont. Pa3sutue npeacraBieHni o
BO3HMKHOBEHUHU U CYILIECTBOBaHUM >XM3HU BO BceneHHoil. COBpeMEHHBIE OLIEHKH KOJINYECTBA



BBICOKOPA3BUTBIX HI/IBI/IJ'II/IBaI_II/Iﬁ B I'amaktuke. IlonbiTku O6H&py>I(eHI/I$I KU IIOCBIJIKM CHIT'HAJIOB
BHC3CMHBIM IMBUJIN3aLlUAM.

Peseps (1 1)

Y4eOHO-TeMaTHYecKoe MJIAHMPOBAHHE

Ne
HasBanue paznena KomngecTtBo yacos
paszena
1 Brenenue B acTpoHOMUIO 1
2 AcTtpomeTpust S)
3 HebecHast MexaHnka 3
4 Crpoenue COTHEYHON CUCTEMBI 7
5 Actpodusuka u 3BE3/1HAsT aCTPOHOMUS 7
6 MieuHbIl TyTh 3
7 lamaktukn 3
8 Ctpoenue u 3BoroNus BeeneHHoit 2
9 CoBpeMeHHbIE TPOOJIEMbl ACTPOHOMUHU 3
Bceero 34




KaJIEHIlapHO-TeMaTI/I‘leCKOQ IJIAHUPOBAHHEC

No
/o

Jara

IU1aH ‘ daxt

Tema ypoka Kour-Bo Conepxanue ypoka
yp 4ACOB P yp

Beenenue (1 gac)

1/1

BBeznenue B acTpoHOMUIO 1 AcTtpoHOMMUSI — HayKa 0 KocMoce. Beenennast, e€ cTpykTypsl 1 Maciutadsl. Jlané-
KHe r1yOuHbl BeeneHHon

Memanpeomemuple. C TOCTATOYHOMN MOTHOTOW U TOYHOCTBIO BBIPAYKATh CBOM MBICIIM B COOTBETCTBHUHM C 3a1a4aMH U YCIOBUSAMU KOMMYHU-
KallU{; CAMOCTOSITENIBHO BBIJENATH [103HABATENbHYIO 1I€]1b; BBIAENIATH CXOJCTBA €CTECTBEHHBIX HAYK, Pa3IMuus MEX1y TEOPETUUECKUMHU U
SMIIMPUYECKUMHU METOJAMH HCCIIEIOBAHUS

auynocmuwle. POpMUPOBAHNE MOTHUBALIMY B U3YYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH TIO3HAHUS MIPUPOJIBI, YBAKCHUS K
TBOpLIAM HayKH U TEXHUKH, IPaXXIaHCKOTO NaTPUOTU3MA, JIH0O0BH K PoinHe, 4yBCcTBa rOPAOCTH 3a CBOKO CTPaHy

npeomemmusle. HAyUUTHCS OOBSACHATH POJIb ACTPOHOMMH B KU3HU YEJIOBEKA U €€ 3HAUCHUE B CUCTEME €CTECTBEHHBIX HAyK; YMETh (GOpMYy-
JMPOBATh NPEIMET U3yUEHHs] ACTPOHOMUH; 3HATh OCHOBHBIE METO/IbI N3y4eHUs BeenenHoi

AcTtpomeTpus

(5 gacoB)

2/1

3Bé3aH0€E HEDO 1 3Bé3nHoe HeOo. Co3Besnue. 3BE3nHas BennunHa. OcHOBHBIE co3Be3aus CeBep-
HOTO TTOJTYIIapust

Memanpeomemuple. TUIAHUPOBATH y4eOHOE COTPYIHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU; (OPMUPOBATH IIeJIenoaraHie Kak OCTaHOBKY
y4eOHOM 3a/1auyu Ha OCHOBE COOTHECEHHS TOTO, UTO YK€ U3BECTHO M YCBOCHO YYAIIMMCS, i TOTO, YTO €I€ HEU3BECTHO; BRIIETATh U (hOpMy-
JUPOBATh TIO3HABATENBHYIO 11€1h, HCKATh U BBIACIATH HEOOXOUMYI0 HH(OPMAIIHIO, CIeI0BATh ATOPUTMY AESITETFHOCTH

auunocmuple. GOPMUPOBAHKNE CAMOCTOSTETFHOCTH B IPUOOPETECHUHN HOBBIX 3HAHUN M MPAKTHUECKUX YMEHUM, UCTIOJIb30BaHUE TTpHOOpe-
TEHHBIX 3HAHUW B TOBCETHEBHOM KU3HU

npeomemHuble. HAyYUTHCA OOBIICHATH 3HAUCHUS MOHATUHN "co3Be3aue", ""3BE3qHAs BETUYMHA '} YMETh HaXOIUTh 3BE3/IbI M CO3BE3/IUSI HA
Hebe ¢ TOMOIIBIO KapThl 3BE3THOTO Heba

3/2

HebGecnble koopanHATEI 1 HebecHblit 5xBaTOp 1 HEOECHBIM MEpHIMaH; TOPU30HTAIIbHBIE, IKBATOpHAIbHbIE
KOOpJWHATHI; KyJIbMUHALUN CBETHII. ['OpU30HTaNbHAs cucTEMa KOOPAUHAT. JK-
BaTopUajbHasl CUCTEMa KOOPAMHAT

Memanpeomennpie: C 10CTATOYHOH MOJHOTOM U TOYHOCTBIO BBIPAXaTh CBOU MBICIIH, CIIyIIaTh U BCTYIaTh B JUAJIOr, y4aCTBOBATh B KOJI-
JIEKTUBHOM 00CYKJIeHUH Tpo0sIeM; 0CO3HABATh CaMOro ce0sl Kak ABIKYIIYIO CHIIY CBOET0 Hay4eHHsI, CBOIO CIOCOOHOCTh K MPEOI0JICHUIO
MPENSITCTBUNA U CAMOKOPPEKIINH; CHCTEMHO MBICIIUTh, IPUMEHSThH U MPe0o0pa30BbIBATH 3HAKK U CUMBOJIBI JJIs PELLIEHUs! y4eOHbBIX U MO3HA-
BaTEJbHBIX 3a/1a4

auynocmmuule: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEH-
HOU NPaKTUKU; (OPMHUPOBAHNE YCTONUYMBOI MOTHBALIUU K OOYUEHUIO

npeomemmusle. yMETh U300pakaTh OCHOBHBIE KPYTH, JINHUU U TOYKU HEOECHO ceprl; 3HATh onpeesieHus MoHATH "HebecHas cdepa’,
"KyJIbMUHALUA"; YMETh (YOPMYIUPOBATH OTIMUHUS MEXKAY TOPU30HTAIBHOM U SKBATOPUAIBHOIN CHCTEMaMU KOOPIUHAT

4/3

Bunumoe nemwxkenue minanet U ConHia 1 DKIUNTHKA, TOYKa BECEHHETO paBHOJICHCTBUS. HepaBHOMEpHOE IBIKEHHE
CosHua no SKJINUNTHKE




Ne JHara Komn-Bo
Tema ypoka Coneprkanue ypoka
/o IUIaH q)aKT 4acoB

Memanpeomemmple. OCO3HAHHO MJIAHUPOBATh U PETYIUPOBATH CBOIO ACSTENbHOCTD, BBISBISATH MPOOJIEMbI, BIaeTh YCTHOM U MUChMEHHOU
peubio; GOpMHUPOBATH IENENOIaraHie Kak MOCTaHOBKY y4eOHOM 3a7jauil Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO U YCBOCHO yua-
HIUMCSI, U TOTO, YTO €Ill€ HEM3BECTHO; CAMOCTOSATEIBHO BBIIETAThH I03HABATEILHYIO L1€JIb, YCTAHABINBATH IPUUYUHHO-CIICJICTBEHHBIE CBSI3H,
OOBSICHATH PA3JTUYHBIC SBICHUS HA OCHOBE (PU3HUECKON TEOPHU

JuyHocmuple. GOpMUPOBAHUE YCTOMUMBON MOTHBALIMU K 00y4EHHUI0, TPUOOPETEHUIO HOBBIX 3HAHUM, YMEHU, HABBIKOB, CIIOCOOOB JIesi-
TEIbHOCTH

npeomemmuble. HAYIUTHCS OOBSACHATH 3HAYCHHE MOHATHS "IKIUNTUKA"; yMETh pa3inyaTh OpsSMOE U MONSTHOE ABMKEHUE TUIaHET U GopMy-
JMPOBATh NPUYMHBI TAKOTO JIBUYKEHUS; YMETh ONMChIBAaTh NyTh CoNHIIA cpelu 3BE3] B TEUEHHE roJa

5/4 JBuxenue JIynsl. 3aTMeHus 1 CuHOAMYECKUN MECHI], Y3JIbl TYHHOU OpOUTHI, TOYEMY ITPOUCXOAT 3aTMEHUSI.
Capoc u npeacka3anus 3aTMEHUN

MemanpeomentHble. OCO3HAHHO IJIAHUPOBATh U PETYIMPOBATH CBOIO NESTEIbHOCTD, BBISBIIATH MPOOJIEMBI, BIAJETh YCTHOW U MMCbMEHHON
peubto; (GopMHUPOBATH LIEJIENONAraHNe KaK IOCTAHOBKY Y4€OHOM 3a7a4 Ha OCHOBE COOTHECEHHS TOT0, YTO YK€ MU3BECTHO U YCBOEHO yda-
IIUMCS, U TOTO, YTO €111 HEU3BECTHO; CAMOCTOSATENBHO BBLACIATH [I03HABATENIbHYIO 11€J1b, YCTAHABINBATH IPUYMHHO-CIIEICTBEHHBIE CBSI3H,
OOBSICHATH PA3IIMYHBIC SBICHUS HA OCHOBE (PH3MUECKON TEOPHHU

auynocmuule. GOpMUPOBAHNE MOTHUBALIMY B H3YUYEHUH HAYK O MPUPOJIE, YOSKAEHHOCTU B BO3MOXKHOCTH TIO3HAHUS MPUPOJIBI U IPUMEHHU-
MOCTH M3Y4aE€MbIX 3aKOHOB K BaKHEHIIUM 00JIaCTSIM JI€ATEIbHOCTH YEJI0BEUECKOT0 00I1IecTBa

npeomemmuble. HAyINTHCS O0BSACHATH 3HAUeHHE NoHATHI "da3a JIyHsl", "conmneunoe 3atmenue", "capoc"”, "myHHoe 3aTMeHHUE"; HAYUUTHCS
(GopMyIMpPOBATh NPUUMHBI COJIHEYHBIX M JTYHHBIX 3aTMEHUHN; YMETh OOBSICHAThH Pa3HUILY MKy CHHOAMYECKUM U CHACPUUYECKUM MECSIIEM

6/5 Bpewms u xkanennapp 1 ConneuHnoe u 3B€3HO0€ BpeMs. JIYHHBIN 1 coTHEeUHbIN KaneHaapb. lOnuanckuii u
TPUTOPUAHCKUH KaJeH1aph

Memanpeomemuple: C TOCTATOYHOM IMOTHOTOW U TOYHOCTBIO BBIPAYKATh CBOM MBICIIH, CIIyIIATh U BCTYIIaTh B AUAJIOT, Y4aCTBOBAThH B KOJI-
JEKTUBHOM 00CYKJIeHUH Npo0sIeM; 0CO3HABaTh CaMOro ce0s Kak ABMKYIIYIO CHIIY CBOETO Hay4eHHsl, CBOIO CIOCOOHOCTh K IPEOI0JICHUIO
MPENSITCTBUNA U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTh, IPUMEHSThH U IPe0o0pa30BbIBATH 3HAKK U CUMBOJIBI JIJIS1 pELIEHHs Y4eOHbIX U MO3Ha-
BaTEIbHBIX 3a1a4

AuyHocmHuwle: HOPMUPOBAHHE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOILIECTBEH-
HOM IIPAKTUKH

npeomemmusle. yMETb POPMYIUPOBATH PA3IUYMSI MEKIY 3BE3THBIM U COJTHEUHBIM BPEMEHEM; 3HAaTh YCTPOUCTBO JIYHHBIX M COJTHEUHBIX
KaJIeHJJapeil; HayuYuThCsl OOBSCHATh Pa3Inyusl MEXy I0JMAHCKUM M TPUTOPUAHCKUM KaJIeHAApEM

HebGecnas mexanuka (3 gaca)

7/1 Cucrema mupa 1 I'eonienTprueckas u rexroleHTpuueckas cuctema Mupa. OObsICHEHHE MeTIe00-
pa3HOTO IBMKEHUS IUIaHET. Jloka3aTrenbCcTBa NBMKEHUS 3emiid BOKpyr ComHua.
['onnuHbli napajutakc 3BE3]1

Mmemanpeomemnule. GOpMUPOBATH yUEOHOE COTPYAHHUUECTBO C YUUTEIEM U CBEPCTHUKAMU; UCKATh U BBIACIATH HEOOXOAMMYIO HH(OpMa-
IIUIO, CJIEJIOBATh aJTOPUTMY JIEATEIHbHOCTH; IPUMEHATh 3HAHUS U3 APYTUX MPEAMETHBIX o0sacTeit

JuyHocmuule. GOPMUPOBAHUE IIEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH U OOIIECTBEH-
HOM MPAKTUKU, U YCTOMYUBOTO MMO3HABATEIILHOTO HHTEPECA K U3YUEHUIO €CTECTBEHHBIX HAYK




/o

Jara

IIJ1aH

dakr

Tema ypoxka Kon-o ConepixaHue ypoka
yp 4ACOB p yp

npeomemmble. HAyUUThCsl OOBSICHAT 0COOEHHOCTH I'€OLEHTPHUECKON U MeIMOLIEHTPUYECKON CUCTEM MUPA; YMETh JI0Ka3bIBaTh JABH)KEHHE
3emun Bokpyr CoulHIa; HAYyYUTHCSI OOBSICHITH 3HaYCHUE MOHATHH ""mapasuiakc", "mapcek”

8/2

3aKOHBI ABHKEHUS ILIAHET \ 1 \ O600meénnpie 3akoHbl Keriepa u onpezesieHne Macc HeOECHBIX Tell

MemanpeomemHyle. C TOCTATOUYHON MOJHOTOW U TOUHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33J1a4aMU U YCIOBUAMH KOMMYHH-
Kalli¥; BBIIOJHATD ACUCTBUS 10 00pasily, OLEHUBATh U KOPPEKTUPOBATH JEHCTBUS B COOTBETCTBHH C 3TAJTOHOM; UCKaTh HHPOPMALIHUIO,
(dbopMHUPOBATH CMBICTIOBOE YTEHUE, 3aKPEIUISITh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUEHHBIE CIIOCOOBI IEHCTBUI, MOHATHI U airo-
PUTMOB

AuyHocmuule. GoOpMUPOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUHU U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTENIEM; OBJIajle-
HUE HAyYHBIM ITOIXO0JIOM K PEUICHHIO PA3IMYHBIX 331a4; (OPMHUPOBAHUE LIETIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU U OOLIECTBEHHON IPAKTUKHU

npeomemmusle. yMETh POPMYIUPOBATH 3aKOHBI IBHKEHUS TIAHET; 3aMIUCHIBATh YCIOBHE U PEIIEHNE KOJIMYECTBEHHBIX 3a/1a4 10 COCTABJICH-
HOMY QJIFCOPUTMY

9/3

Kocmuueckue ckopoctu. MexXIuianeTHbIe 1 [lepBas u BTOpast KocMuuYecKrue CKOpocTH. ONTUMaNIbHAS MO JUIMIITUYECKAs
nepenéTsl opouta KA k nianeram, Bpems 110JI€Ta K IIJIaHETE

Memanpeomemmple. C TOCTATOUHOMN MOIHOTOM U TOYHOCTBHIO BBIPA’KaTh CBOM MBICIIM B COOTBETCTBUU C 33/1a4aMH U YCJIIOBUSMU KOMMYHHU-
Kalli¥; BBIIOJIHATH ASUCTBUS 110 00pa3ily, OLEHUBATh U KOPPEKTUPOBATH JEHCTBUS B COOTBETCTBHHM C 3TAJIOHOM; UCKaTh HHPOPMALIUIO,
(GopMHUPOBATH CMBICIOBOE YTEHUE, 3aKPEIUISITh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUEHHbIE CIIOCOObI A€UCTBUN, IOHATUH U allro-
PUTMOB

JuyHocmuple. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMMU U YUUTEJIEM; OBJIajle-
HUE Hay4YHBIM MOIX0JIOM K PELICHUIO PAa3JINYHbIX 33/1a4; (OpMHUPOBaHNE MOTHUBALIMHU B U3YYEHUH HAyK O MPUPOE, YOSKAEHHOCTH B BO3-
MO>KHOCTH ITO3HAHUS IPUPO/Ibl, YBAXKEHUS K TBOPLIAM HAyKH U TEXHUKH, IPAXKIAHCKOTO NMaTpUOTU3MA, JIIoOBH K PouHe, yyBcTBa ropaocTu
3a CBOIO CTPaHy

npeomemmusle. yMETh PaCCUUTHIBATH MIEPBYIO U BTOPYIO KOCMUYECKYIO CKOPOCTH HAa OCHOBE 3aKOHA BCEMHPHOTO TATOTEHUS; HAYYUThCS
00BSICHATh 3HAUEHHUE MOHATUH "oNTUMalIbHAs TpaeKTopus nojiéra”, "Bpems noséra K niaHere"

Crpoenue ConHeuHOU cucTeMsl (7 4acoB)

10/1 CoBpeMeHHBbIE NPEJICTaBIEHUS O CTPOSHUH U 1 OTnuuus rIaHeT 3eMHOM IPyMIIbl U TUIaHeT-TUraHToB. [Inanersl-kapauku. Ma-
coctaBe COTHEYHON CHCTEMBI nele Tena. [osic Koltnepa u o61ako komer Oopra
MemanpeomemHule:
JUYHOCMHBbLE.
npeomemmuble. yMETh ONUCHIBATh cocTaB COJIHEYHOM CUCTEMBI; YMETh OOBSCHATh OTIAMYUS IJIAaHET 3éMHON TPYIIIBI U IJIaHET-TUTaHTOB,;
3HaTh, 4TO Takoe nosic Koinepa n ob6mako OopTa u KaKOB UX COCTaB

11/2 [Tnanera 3emis 1 ®dopma 3emin, BHyTpEHHEE CTpOeHHE, aTMOc(epa U BIMSIHUE TapHUKOBOTO (-

(dhexTa Ha KITUMAT 3eMIIH

Memanpewnemnble: (I)OpMI/IpOBaTB yqe6Hoe COTPYAHUYCCTBO C YYUTCJIICM U CBECPCTHUKAMU (pOpMPIpOBaTL OCJICIoJaranuc Kak 1mocra-
HOBKY yqe6H0171 3a1a4 Ha OCHOBE COOTHECCHUS TOI'0, YTO YK€ M3BCCTHO W YCBOCHO yHalllUMCs, U TOT'O, YTO eme HEHU3BCCTHO, BBIACIATH U
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(bopMyIHpOBaTH MO3HABATEIBHYIO LI€JIb, UCKATh U BBIICIATH HEOOX0ANMYIO HH(OPMALINIO; TPUMEHSTH 3HAHUS U3 JPYTHX MPEIMETHBIX
obnacreit

JauyHocmuple. HOPMUPOBAHUE CAMOCTOSTEILHOCTH B IPHOOPETCHUN HOBBIX 3HAHWH M IPAKTHYECKUX YMEHHM, HCIIOIb30BaHKe Iprodpe-
TEHHBIX 3HAHUH B MOBCETHEBHOH JKU3HU; (OPMHUPOBAHUE HABBIKOB 000OIICHUS M CUCTEMAaTU3allUN TEOPETUYECKOT0 MaTeprasa
npeodmemmnsle. yMETh OIUCHIBATH BHYTPEHHEE CTPOCHUE 3EMIIM M COCTaB €€ aTMOC(Eepbl; HAYYUTHCS OOBSICHATH CBS3b CMEHBI CE30HOB rojia
¥ HAaKJIOHA 3eMHOH OCH, BIUSHHE TApHUKOBOTO 3P dekTa Ha KIMMaT 3eMiTd, poiib MarHuTocdeps! 3eMin B 3amure Onocdepsl OT KocMude-
CKOT'O M3JIy4CHUS

12/3

JlyHa u e€ BnusiHue Ha 3eMIl0 1 dopmupoBanue nosepxHocTH Jlynsl. [Ipupoaa npuinvBoB U OTIMBOB Ha 3emile U
UX BJIMsAHUE Ha 1BWKeHue 3emu u JIynel. [Iponeccus 3eMHOM OCH U IBUKEHHE
TOUYKH BECEHHET'0 PABHOJICHCTBUS

Memanpeomemnple. GOPMUPOBATH yUeOHOE COTPYAHHUUECTBO C YUUTEIEM U CBEpCTHUKAaMU; (hOPMUPOBATH LIeJenoIaraHue Kak mocra-
HOBKY y4eOHOM 3a/1a4il Ha OCHOBE COOTHECEHHS TOT'0, YTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, U TOTO, YTO €IIE HEU3BECTHO; BBIIACIATH U
dbopMynUpoBaTh MO3HABATENBHYIO 11€J1b, UCKATh U BBIICIATH HEOOX0IMMYIO HH(POPMAIIHUIO, CIIEA0BATh aJTOPUTMY J1EATEIHbHOCTH
auuHocmuple: GOPMUPOBAHUE CAMOCTOSTEILHOCTH B IPUOOPETECHUH HOBBIX 3HAHUN U MTPAKTUYECKUX YMEHUH; (HOPMUPOBAHNE HABBIKOB
0000111eHNs ¥ cUCTeMaTU3allui TEOPETUYECKOT0 MaTepralia

npeomemmubvle. HAYINTHCS OOBSICHATH MPUPOTY IPUIIMBOB U OTIIMBOB Ha 3eMIIe; yMETh OOBSCHATh 3HAYCHHE MOHATHS "TIPeIeccus 3eMHON
ocH" ¥ OOBSICHATD ITO SBJICHUE

13/4

IInaneTel 3¢eMHOM TPYIIIBI 1 Odusnueckue csoiictBa Mepkypus, Mapca u Benepsl. HcciienoBanus miaHer
3€MHOM IPyNITbl KOCMUYECKHMHU alnapaTaMu

memanpeomemmuwie. HOpMUPOBATh yUeOHOE COTPYAHUUYECTBO C YUUTENEM U CBEPCTHUKAMHU; (POPMUPOBATH LieJIenoIaraHue Kak MmocTa-
HOBKY Y4eOHOI1 3a/1a4uil HA OCHOBE COOTHECEHHSI TOT0, UTO YK€ U3BECTHO U YCBOEHO yUaIllMMCS, U TOTO, YTO €I11€ HEM3BECTHO; BBIICNATDH U
(bopMynHpOoBaTh MO3HABATENBHYIO 1€Jb, UCKATh U BBIACIATH HEOOXOAUMYIO MH(OPMAIHIO, CIEJ0BATh AITOPUTMY AEATEIbHOCTH
JuyHocmHuple. POPMUPOBAHUE CAMOCTOSTEILHOCTH B IPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUM; (OPMUPOBAHUE HABBIKOB
0000111eHUs ¥ CUCTEMAaTH3aIMH TEOPETUUECKOT0 MaTepurana

npeomemmusle. yMETh ONUCHIBATH OCOOEHHOCTH (PM3NUYECKOM NMPUPOIBI TUTAHET 3€MHOM TPYIIIbL; YMETh POPMYIHPOBATH CXO/CTBA U PA3JIU-
YU TUIAaHET 3eMHOM I'PYMIbl U HAYYUTHCSI UX OOBICHATh

14/5

[Inanersi-ruranThl. [InaneTe-kapauku 1 ®usnyeckue corictBa FOnurepa, CatypHa, Ypana u Henryna. Bynkanndeckast
nesTeabHoCTh Ha cnyTHUuke FOnurepa No. [lpuponaa koser BOKpyT MiiaHeT-TH-
ranToB. [lTaHeThI-KapInKu

Mmemanpeomemmuoie. HOpMUPOBATh yueOHOE COTPYAHUUYECTBO C YUUTENEM U CBEPCTHUKAMHU; (POPMUPOBATH LIEJIENOoIaraHue Kak MocTa-
HOBKY y4eOHOM 3a/1a4yll HA OCHOBE COOTHECEHHS TOT0, UTO YK€ U3BECTHO U YCBOCHO yUaIIUMCS, U TOTO, YTO €Ill€ HEM3BECTHO; BBIIENATH U
(dbopMyIHpOBaTH MO3HABATENBHYIO 11€J1b, HCKATh U BBLACIATH HEOOXOAUMYIO MH(OPMAIIHIO, CIEJ0BATH AITOPUTMY AEATEIbHOCTH
JuyHocmuule. GOPMUPOBAHNE CAMOCTOSTEILHOCTH B IPHOOPETEHNU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI; (OpMUPOBAHNE HABBIKOB
000011IeHUs 1 CUCTEMAaTH3AIMH TEOPETUUECKOT0 MaTepuana

npeomemmusle. yMETh ONUCHIBATH (PU3NUECKHE CBONCTBA MIAHET-TUTAHTOB; YMETh OOBACHUTH IPUPOTY KOJIEI] BOKPYT IIAHET-TUTaHTOB;
3HATh, YTO MPEACTABISIIOT COOOM U IJie HAXOAATCS IIAHEThI-KAPJIUKU
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15/6

Mauseie Tena ColHEUYHON CUCTEMBI 1 dusnueckas npupoza actepousoB u komet. [losc Koiinepa n o61ako komer
Oopra. [Ipupoa METEOPOB U METEOPUTOB

Mmemanpeomemnule. GOpMUPOBATH yUeOHOE COTPYAHHUUECTBO C YUUTEIEM U CBEpCTHUKAaMU; (hOPMUPOBATH LIeJenoIaraHue Kak mnocra-
HOBKY y4eOHOIi 3a]]aui Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO M YCBOEHO yUaIlUMCS, U TOTO, YTO €Il HEU3BECTHO; BBIIEIATh U
dbopMynupoBaTh MO3HABATENIBHYIO 11€J1b, UCKATh U BBIICIATH HEOOX0IMMYIO HH(POPMAIIHIO, CIIEIOBATh aJITOPUTMY JEATEIbHOCTH
auynocmuple. POpMUPOBAHUE CAMOCTOSATEIILHOCTH B IPUOOPETEHUH HOBBIX 3HAHHMH U MPAKTHYECKUX YMEHUH; (OpMHUPOBaHNE HABHIKOB
0000111eHIs ¥ cUCTeMaTU3allui TEOPETUYECKOT0 MaTepralia

npeomemuble. yMETh ONUCHIBATH (PU3MUECKUE CBOMCTBA aCTEPOUIOB U KOMET; YMETh (hOPMYIHPOBATh Pa3HHILY MEXKy METEOpaMHu, METEO-
poujiaMu, MeTeopuTaMu 1 OoHuIaMu

16/7

CoBpeMeHHbIE NPECTABIEHUS O IPOUCXOXK- 1 CoBpemeHHbIe npecTaBiieHus o npoucxoxaeHnu ConaHeuHnoi cucremsl. KocMmo-
nenns COJIHEYHON CHCTEMBI ronuyeckas teopust O.10. [lImuara

MemanpeomemHple. CIyIaTh, BCTYNATh B IUAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXACHHUU MPOOIeMbl; OPMUPOBATH IIENIETIOIaraHie
KaK IIOCTaHOBKY y4eOHOM 3a/1adl Ha OCHOBE COOTHECEHUSI TOT0, YTO YK€ U3BECTHO M YCBOCHO y4alllUMCS, U TOTO, YTO €I11€ HEU3BECTHO;
CaMOCTOSITENILHO BBIJENATH [M03HABATENIBHYIO 11€]1b, YCTAHABIUBATH IPUYNHHO-CJIEICTBEHHBIE CBA3U

JuYHOCmHble. POPMUPOBAHUE 1IEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOILECTBEH-
HOM MpakTUuKy; (OPMHUPOBAHKNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuole. HayunThCsl 00BACHATH GopMupoBanre CoHIIA U TUIAHET Ha OCHOBE COBPEMEHHBIX IIPEJCTaBIeHUN 0 npoucxoxaeHuu Coi-
HEYHOM CHCTEMBI

Actpodusnka u 3BE31HAsE aCTPOHOMUS (7 4acoB)

17/1

Metobl acTpOPpHU3NIECKUX UCCIIEAOBAHUIMI 1 [TpuHun neficTBUS U YCTPONWCTBO TEJIECKONOB, pehpakTOPOB U PEPICKTOPOB.
Panuoreneckons! M pagonHTEPPEPOMETPHI

Memanpeomenible. BBISIBIATH POOJIEMY, C TOCTATOYHOM MOJHOTOM U TOYHOCTBIO BBIPAaXKaTh CBOU MBICIIH; BBIJIEJIATh U OCO3HABATh TO, YTO
YK€ YCBOCHO B KypCC (1)I/IBI/IKI/I Hu 49TO0 CHIé MOMJIC)KUT YCBOCHHIO, OCHUBATE KAYCCTBO U YPOBCHL YCBOCHUA MaTCpUalia; aHAIITU3UPOBATL U
CHUHTE3UPOBATh 3HAHUS, YyCTaHABIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKYIO LIENb PACCYKIEHUHN, CTPYKTYpUPOBAaTh 3Ha-
HUsA

auynocmuwle. HOpMHUPOBAHNE YMEHUS BECTU AMAJIOT C YUUTEIEM U OJHOKIACCHUKAMHU Ha OCHOBE PaBHOMPABHBIX OTHOIIEHUH U B3aUMHOTO
YBa)KEHUSI; OCO3HAHHE 1IEHHOCTH HAayYHBIX 3HaHUHU Il OOBSICHEHUS SIBJICHUN OKPY)KAIOIIEro Mupa

npeomemmuble. HAyIUThCs OOBSICHATH YCTPOMCTBO pedpakropa v pediexTopa; yMeTb GopMyIupoBaTh MPUHLUI JIEHCTBUS paguoTeIe-
CKOIa; HAYYUThCs OOBACHATH 3HaYEHHE MOHATHS "pa3penaroniasi cnocoOHOCTh"

18/2

Counnne 1 Omnpenenenne ocHOBHBIX XapakTepucTuk ConHua. CTpoeHue COIHEUHOM aTMO-
cdepbl. 3aKOHBI U3ITyueHUs1 aOCOIIOTHO TBEPOTO TeJa U TeMieparypa (poro-
cdepsl u nsaTeH. [IposBneHne coOTHEYHONH aKTUBHOCTH U €€ BIMSHHUE Ha KIUMAaT U
onocdepy 3emin

Memanpeomemuple. C TOCTATOUHOM MOTHOTOW U TOYHOCTHIO BBIPAXKATh CBOM MBICITH, TI00BIBATH HEAOCTAIOIIYIO HH(GOPMAIIUIO C TIOMOIIBIO
BOIIPOCOB; OCO3HABaTh CAMOI'0 ce0s KaK JABIKYIILYIO CUIIY CBOETO Hay4€HHs, CBOIO CIIOCOOHOCThH K MPEOJI0JIEHHUIO MPEMSITCTBUM U CaMOKOP-
PEKIIMHU, COCTABJISITH IJIaH PEIICHUS 3a/1a49H, CAMOCTOSITEILHO HCTIPABIISAThH OMIMOKH;, CO3/1aBaTh, IPUMEHSTH H MPEOOPA30BBIBATh 3HAKH U




Ne JHara Komn-Bo
Tema ypoka Coneprkanue ypoka
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CHUMBOJIbI, MOJIEJIM U CXEMBI JJIs peIlIeHUs yUeOHbIX U MO3HABATEIbHBIX 3a/1a4, BBIICIATh U KJIaCCU(ULIUPOBATh CYLIECTBEHHBIE XapaKTepH-
CTHKH 00BEKTa

auyHocmuule. HOPMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOLIECTBEH-
HOW IPaKTUKHU; UCIIOJIb30BaHNE TPUOOPETEHHBIX 3HAHUH JUIsI 0OBSICHEHNUS SIBJICHUHN, HA0JII0JaeMbIX B TIOBCEHEBHOM KU3HH

npeomemmuble. yMETh ONUCHIBATh CTPOEHUE U COCTAB COJHEYHON aTMOC(Ephl; HAyYUThCS OOBSICHATh 3HAUEHHUE MTOHATHUS ""COJTHEUHAas aK-
TUBHOCTB" U €€ BIMSHUE HA IIPOLIECCHI Ha 3emJie

19/3 BHyTpeHHee cTpoeHne U UICTOUHUK SHEPTUU 1 Pacuér remnepatyps! BHyTpu CosiHua. TepMosiiepHbIi HCTOYHUK SHEPTUU
Connua Connna u nepenoc suepruu BHyTpu Comnuia. HabnrogeHust cConHeYHbIX
HEUTPHUHO

MemanpeomemHple. NCTIONH30BATh aJICKBATHBIC SI3LIKOBBIC CPEICTBA ISl 0TOOpakeHust nHGOpManuu B (hOpMe PeUEBBIX BHICKA3bIBAHUN C
LENbIO TNIAHUPOBAHUS, KOHTPOJIS U CAMOOIICHKH; OCO3HABATh CAMOT0 ce0sl KaK ABMXKYIIYIO CHIIY CBOETO HayueHHsl, CBOIO CIIOCOOHOCTD K
MIPEOOICHHIO TIPEIATCTBUN ¥ CAMOKOPPEKIINH; OOBSICHATH (PU3NICCKUE MPOIIECCHI, CBSI3U M OTHOIICHWS, BBISBIISIEMBIC B TIPOIIECCE H3yUe-
HUS JAaHHOU TEMBbI

JuYHOCmHble. POPMUPOBAHUE 1IEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOILIECTBEH-
HOM MPaKTUKH

npeomemmubvle. yMETh ONUCHIBATh BHYTpeHHee cTpoeHre CoJHIa; 3HaTh, YTO TEPMOSIICPHBIC PEAKIINH SIBISIOTCS UCTOYHUKOM COJIHEUHOUN
SHEPrUU; HAYYUThCSI OOBSICHITH 3HAUCHUE HCCIEAOBAHUN COTHEUYHBIX HEHTPUHO

20/4 OCHOBHBIE XapaKTEPUCTUKU 3BE3]T 1 OmnpeneneHne OCHOBHBIX XapaKTepUCTHK 3BE31. CrekTpaibHas KiaccuuKaus
3BE31. [Juarpamma "cnekTp-cBeTUMOCTB" U paciipeneneHue 38€3/1 Ha Hel. CBsI3b
Macchl CO CBETUMOCTBIO 3BE3]] TJIABHOM MOCIIEA0BATEILHOCTH. 3BE3/1bI, KPAaCHbIE
TUT'aHTbl, CBEPXTUTAHTHI 1 OeJible KapJInKn

MemanpeomemHusle. C TOCTATOUYHON MOJHOTOW U TOUHOCTBHIO BBIPAXKaTh CBOM MBICII B COOTBETCTBUU C 33Jla4yaMU U YCIOBUAMH KOMMYHH-
KalliH, CJIyIIATh U BCTYNAaTh B AMAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYKIEHHH MPOOJIEMbI; 0CO3HABATh CaMOro ce0sl Kak JBUKYIIYIO
CHUIIY CBOETO Hay4eHHsl, CBOIO CIIOCOOHOCTh K MPEOJIOJICHUIO MPETSITCTBHI U CAMOKOPPEKIINH; CHCTEMHO MBICIIUTh, CO3/1aBaTh, IPUMEHATh U
npeoOpa30BhIBATh 3HAKU U CHMBOJIBI JIJIsl PEIICHUs YIEOHBIX U TTO3HABATEIbHBIX 3a/1a4

auynocmuwle. GOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU M OOIIECTBEH-
HOM NPAKTUKH

npeomemmuble. HAYIUTHCS OOBSICHATH CBS3b MEXKAY 3BE3THON BEIMYMHON U CBETUMOCTBIO 3BE3/Ibl; YMETh OMUCHIBATH CIIEKTPAIbHBIC
KJIACCHI 3BE3]]; YMETH MOJb30BATHCS AUArpaMMOM "CIIEKTP-CBETUMOCTh'"'; YMETh OMUCHIBATh CTPOEHUE 3BE3]] IIIaBHOM MOCJIEI0BATEIbHOCTH,
TUTAHTOB U CBEPXTUIAHTOB

21/5 benble kapiMKu, HEUTPOHHBIE 3BE3/IbI, UEP- 1 OcobeHHoCTH CTPOCHUS OEbIX KapJIMKOB | mpeen Yanapacekapa Ha UX Maccy.
HbIE IBIPBL. JIBOMHBIE, KPATHBIE U IIEPEMEH- [Tynbscapsl u HeTpoHHBIE 3BE3bI. [ToHsTHE uépHOIl NBIpBl. Habmonenus qBoii-
HBbIE 3BE3/1bI HBIX 3BE3]1 U onpenenenue ux macc. [lynscupyromue nepeMeHHsle 38315l Le-
(densipl U CBS3b NepuoJa MyabCalllii CO CBEeTUMOCTBIO Y HUX
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Memanpeomemuple. C TOCTATOYHOMN MMOTHOTOW U TOYHOCTBIO BBIPAYKATh CBOM MBICIIU B COOTBETCTBHUHM C 3a1a4aMH U YCIOBUSAMU KOMMYHU-
KallUy; IUIAaHUPOBATh U IPOrHO3UPOBATh PE3yJIbTaT; aHAIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, YCTAaHABINBATh IPUUNHHO-CJIEICTBEHHBIE
CBSI3H, CTPOUTBH JIOTHYECKYIO LIETIb PACCYKACHUM, CTPYKTYpPUPOBATH 3HAHUS

auynocmuple. POpMUPOBAHNE YCTOMYUBONM MOTHUBAIIMH K TPHOOPETEHUIO HOBBIX 3HAHHUH U MPAKTHUECKUX YMEHUH

npeomemHuble. HAyUUThCS ONUCBHIBATh CTPOEHHUE OEJIbIX KapIMKOB, HEUTPOHHBIX 3BE3], IYIbCAPOB U YEPHBIX JABIP; YMETh (POPMYJINPOBATH
onpezeseHue NOHATUH "BOIHBIE 3BE3/b1", "KpaTHbIE 3BE3/1bI", ""3aTMEHHO-TIEpEMEHHBIE 3BE3/1b1", ""MYIbCUPYIOIINE IEPEMEHHBIE 3BE3/1bI"

22/6

HoBsle u cBepXHOBBIE 3BE3BI 1 Habutonaembie nposiBiieHUs B3pbIBOB HOBBIX U CBEPXHOBBIX 3B&3/1. CBOICTBa
OCTATKOB B3PBIBOB CBEPXHOBBIX 3BE3]T

MemanpeomemHple. OCO3HAHHO IJIAHUPOBATh U PETYJIMPOBATH CBOIO AESITEIbHOCTb, BBISIBIATH IPOOJIEMBI, BIIaJI€Th YCTHOW U MUCbMEHHOU
peunto; hopMUpPOBATH LieNenolaraHie Kak MOCTaHOBKY y4eOHOM 3a/1aui Ha OCHOBE COOTHECEHHUS TOTO, UYTO y)KE€ M3BECTHO U YCBOCHO y4a-
HIUMCSI, U TOTO, YTO €Il HEM3BECTHO; CAMOCTOSATEIHHO BBIICTAThH IO3HABATEIBHYIO 11€JIb, YCTAHABIMBATH IPUUYUHHO-CIICJICTBEHHBIE CBSI3H,
OOBSCHSTH PA3JIMYHBIC SBJICHHS HA OCHOBE (DU3MYECKON TCOPHH

AuyHocmuple. GOPMUPOBAHUE MOTHUBALIUY B U3YUYCHUU HAYK O MPUPOJIE, YOS)KIEHHOCTH B BO3ZMOXKHOCTH TTO3HAHUS TPUPOIBI
npeomemmuble. HAyINTHCS (POPMYIIMPOBATH OTPE/ICIICHNE IOHITUH "HOBas 3Be3/a", ""CBepXHOBas 3Be3/1a"; yMeTh OOBSICHATH TIPUIUHBI
BCIIBIIIEK HOBBIX M CBEPXHOBBIX 3BE3/; yMeTh (DOPMYIMPOBATH Pa3InyiKs CBEPXHOBBIX EPBOIO U BTOPOTO THIIA

237

OBomronus 3B€31 1 JKu3Hb 3BE3] pa3IMyHON Macchl M €€ OTpaKCHHUE Ha IMarpaMMe "CIeKTp-CBETU-
MocTh". 'paBUTAIIMOHHBIN KOJUIATIC M B3PHIB OEIIOTO KapJIMKa B ABOWHON CHCTEME
13-3a IEPETEKaHUs Ha HETO BELIECTBA 3BE3/IbI-KOMIIaHbOHA. [ paBUTAallMOHHBII
KOJUIAIC siipa MaCCUBHOM 3Be3/bl B KOHIIE €€ xH13HU. O1ieHKa BO3pacTa 3BE3IHBIX
CKOIIJICHUH

MemanpeomemHuble. BHISIBISATH TPOOIEMY, C JOCTATOYHOM MOJTHOTON U TOYHOCTHIO BHIPAXKaTh CBOM MBICIIH; BBIICIATh U OCO3HABATH TO, UTO
YK€ YCBOCHO B Kypce DU3HUKH U YTO elI€ MOANEKUT YCBOSHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHHSI MaTepHalia; aHAIU3UPOBATh U
CHUHTE3UpPOBATh 3HAHUS, YCTAHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKYIO LIETb PACCYXKIACHUM, CTPYKTYPUPOBATH 3HA-
HUS

auunocmuele. GOPMUPOBAHNE YMEHUSI BECTH JHAIIOT C YUUTENIEM U OJJHOKJIIACCHUKAMU Ha OCHOBE PaBHOIPABHBIX OTHOIICHUI M B3aUMHOTO
YBa)KCHHSI; OCO3HAHHE 1IEHHOCTH HAyYHBIX 3HAHUH Il O0BSICHEHUS SIBJICHUN OKPY)KAIOIIEro MUpa

npeomemmusle. yMeTb (POPMYIIMPOBATH OMPEIeTICHNE TTOHATHS "TIPOTO3BE3/a"; HAYUHTHCS OMUCHIBATH IBOJIIOIUIO 3BE3; 3HATH, KaK OIpee-
JISIFOT BO3PACT 3BE3THOTO CKOTLICHUS

Mueunslii nyTs (3 yaca)

24/1 I'a3 u nbutb B ["anakTuke 1 HabmtogaeMble XapakTepUCTUKH OTpaskaTeNbHBIX U AU(PPY3HBIX TyMaHHOCTEH.
Pacrnipenenenue nx Bomu3u rmockocty ["anaktuxu. CrvpanbHas ctpykTypa ['a-
JAKTUKU

Memanpeomennpie. CyllaTh, BCTYNaTh B JUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYX/IE€HUH NPOOIIeMBbl; (POPMUPOBATH L€JIENI0IaraHue
KaK [TIOCTAaHOBKY y4eOHOM 3aJ]aui Ha OCHOBE COOTHECEHUS TOTO0, YTO YK€ M3BECTHO M YCBOEHO YUaIlUMCS, U TOTO, YTO €Il HEM3BECTHO;
CaMOCTOSITENILHO BBIIENIATh IO3HABATENIBHYIO LI€/b, YCTAaHABIUBATh IPUUUHHO-CIICACTBEHHBIE CBSI3U

auynocmuule. OpMUPOBaHNE YCTOMUYMBOrO HHTEpECA K M3YUYEHUIO HOBOTO




/o

Jara

IIJ1aH

dakr

Tema ypoxka Kon-o ConepixaHue ypoka
yp 4ACOB p yp

npeomemmuole. HAYIUTHCS O0BACHATH MPUYUHBI CBeUeHUS MU Y3HBIX TYMaHHOCTEH; 3HATh, KaK 00pa3yloTcs OTpaXkaTellbHble TYMaHHOCTH

25/2

Paccesnnrie u apoOBbIC 3BE3JIHBIEC CKOILIE- 1 Ha6J’II-OI[aCMBIe CBOMCTBA CKOILUICHHH U X pacrpeaciiCHuc B I'amakTuke
HUA

Memanpedmemubte: HCIIOJIB30BaTh aACKBATHBIC A3BIKOBBIC CPEACTBA IAJIA 0T06pa}KCHI/IH I/IH(l)OpMaHI/II/I B (bopMe PCUCBLIX BBICKA3bIBAaHHH C
LCJIBIO MIJIAHUPOBAaHUA, KOHTPOJISA U CAMOOILICHKHU, OCO3HaBaTh CaMOTI'O cebs kak ABMIKYHIYIO CHUJIY CBOCTO HaYy4YCHHA, CBOKO CIIOCOOHOCTB K
MMPEOaAO0JICHUIO HpeHHTCTBI/Iﬁ N CAMOKOPPEKIINH, OOBSICHATH IIPONLECChI, CBA3HW U OTHOUICHNS, BBISBIACMBIC B ITPOLECCE U3YUCHUA HaHHOfI
TCMBI

JIUYHOCMHbIE. (bOpMI/IpOBaHI/IC MOTHUBAIMU B U3YUCHUH HAYK O IIPHUPOAE, Y6C)KI[éHHOCTI/I B BO3SMOKHOCTH IMO3HAHHA IIPUPOALI
npebmemuble: YMCTBH OIMUCBIBATH CTPOCHUC PACCCAHHBIX U IIAPOBBIX 3BE3IHBIX CKOILICHUMN

26/3

CepxmaccuBHasi U€pHas Jiplpa B LIEHTpE 1 Habutoienue 3a aBm>xeHneM 3BE37 B LieHTpe ['aiakTuK B MHQpaKpacHbIN Tele-
MieuHoro nyTtu ckon. OLleHKa Macchl ¥ pa3sMEPOB YEPHOU JbIPBI IO IBUYKEHUIO OTIENBHbIX 3BE3]

MemanpeomemHple. BLISIBIATH IPOOJIEMY, HHUIIMATUBHO COTPYAHUYATH B TIOUCKE U cOOpe nHDOpMaImu i €€ pa3penicHus; BBIICIATh U
OCO3HABAaTh TO, YTO YK€ YCBOEHO U YTO €Il MOJJIEKUT YCBOSCHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHHSI MaTepHalia; aHAIU3UPOBATh U
CHUHTE3UPOBATH 3HAHUS, YCTAHABJIMBATH TPUUYUHHO-CJICJCTBEHHBIC CBSI3HU, CTPOUTH JIOTHUECKYIO IIETh PACCYXKIACHUH, BBIIBUTaTh U 00OCHO-
BBIBaTh TUIIOTE3bI

JuYHOCmHble. POPMUPOBAHUE 1IEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOILIECTBEH-
HOM MPaKTUKH

npeomemHuble’ 3HaTh, Kak OOHAPYKUITU CBEPXMACCUBHYIO YEPHYIO BIPY B lIeHTpe [ amakTuku

lanaktuku (3 yaca)

27/1 Knaccudukanus ranaktuk 1 Tunel ranakTuk 1 UX cBoMcTBA. KpacHoe cMenieHne 1 onpeaeeHue pacCTOSHUN
710 TaNakTUK. 3akoH Xa0bna. BpaieHue rajqakTK U coaep:KaHue TEMHOM Mate-
pHUH B HUX

Memanpeomentible. UCTIONb30BaTh aJIeKBaTHBIE SI3BIKOBBIE CPECTBA ISl 0TOOpaXkeHUs HHPOpMaLUu B OpPME PEUEBBIX BHICKA3bIBAHUH C
LEeNbIO MJIAHUPOBAHUS, KOHTPOJISL U CAMOOLIEHKH; OCO3HABaTh CaMOI'0 ce0sl KaK ABMXKYIILYIO CHILY CBOETO Hay4€HHsl, CBOIO CIIOCOOHOCTb K
NPEOI0JICHHIO MPENATCTBUI U CAMOKOPPEKIIMU; O0BSICHATh IPOLIECCH, CBSI3U M OTHOILIECHMSI, BBISBIIIEMbBIE B ITPOLIECCE N3YUEHUS TAHHOH
TEMBI

auynocmuple. GopMUpOBaHNE MOTHUBAIIMH B U3YUYEHUH HAYK O MPHUPOJIE, YOXKAEHHOCTH B BOZMOKHOCTHU MO3HAHUS TPUPOIBI
npeomemmusle. HAyIUTHCS ONMMCHIBATh SJUITMIITUYECKUE, CIIMPAIbHbIE U HETIPaBUWIIbHbBIE TATaKTUKU; YMETh (DOpMYIUpOBaTh 3aKOH Xa00a;
3HATh CIIOCOOBI OMPESIICHHSI MACChI TAIAKTUK

28/2 AKTHBHBIE TAJIJAKTUKH U KBa3apbl ‘ 1 ‘ [Ipupona aktuBHOCTH ranakTHkK. [lpupona kBazapon

MemanpeomemHple. CIIyIIaTh, BCTYNATh B JAUAJIOT, yYaCTBOBAThH B KOJUICKTHUBHOM O0CYKACHUH MPOOIEeMBbl; (JOPMUPOBATH IIEJIeNoIaranue
KaK ITOCTAaHOBKY y4eOHOM 3a/1a4i Ha OCHOBE COOTHECEHHS TOTO, YTO y)Ke H3BECTHO M YCBOCHO YYAI[MMCS, ¥ TOTO, YTO €lI¢ HEU3BECTHO;
CaMOCTOSTENIFHO BBIACIATH TIO3HABATEILHYIO 11€J1b, YCTAHABIMBATH IPUYNHHO-CIICICTBEHHBIEC CBSI3U

JauyHocmuule. HOPMHUPOBAHHE CAMOCTOSATEIHLHOCTH B MPUOOPETCHUH HOBBIX 3HAHUHN W MPAKTHYSCKUX YMEHHI; (OPMUPOBAHNE HABBIKOB
0000I1IeHUs 1 CUCTEeMAaTH3aIMK TEOPETUYECKOT0 MaTepraa




Ne Hara Koi-Bo
Tema ypoka Coneprxanue ypoka
/o IUIaH (I)aKT 4acoB
npeomemmusle. yMETh OOBSICHATH MIPUPOAY AKTUBHOCTHU TaJIAKTHK; HAYYUTHCS (POPMYITHPOBATh 3HAUEHUE MOHATUA "KBa3ap" U yMETh OMUCHI-
BaTh €ro GU3HUYECKYIO PUPOTY
29/3 CKOIUTCHHS TAJIAKTUK 1 [Ipupona ckormieHuit U pojib TEMHON MaTepuu B HUX. MeXraJlakTUUEeCKU ra3 u

PEHTI€HOBCKOE U3JTyUY€HUE OT HEro. Sluencrasi CTpyKTypa pacrpeeieHus rajiak-
THK U CKOIUIEHMH BO BceenenHon

memanpeomemusie. GOPMUPOBATH yUeOHOE COTPYAHUUYECTBO C YUUTENEM U CBEPCTHUKAMU; (POPMUPOBATH LieJIeNoIaraHue Kak MocTa-
HOBKY y4eOHOI 3aJ]aui Ha OCHOBE COOTHECEHUS TOT0, YTO Y>KE€ U3BECTHO M YCBOCHO yUaIIUMCS, U TOTO, YTO €IlIé HEU3BECTHO; BBIACIATH U
(bopMynHpoBaTh MO3HABATENIBHYIO 1€J1b, HCKATh U BBLACIATh HEOOXOAUMYIO MH(OPMAIHIO, CIIE0BATh AITOPUTMY AEATEIbHOCTH
JAuyHocmHvle. HOPMUPOBAHHE LIEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOLIIECTBEH-
HOM IIPAKTUKH

npeomemuble. yMETh OOBICHATH IPUPOJLY CKOIICHUH IaJJaKTHK, UX PEHTT€HOBCKOT'O U3Jy4EeHHUs

CtpoeHnue u 3Bomtonus Beenennoit (2 yaca)

30/1

Koneunocts u 6eckoneunocts Beenennoi 1 CBs13b 3aKOHA BCEMHPHOT'O TATOTEHUS C MIPEICTABICHUSIMU O KOHEYHOCTH U Oec-
koHeuHocTH Beenennoit. otomerpuueckuii mapamokc. HeooxoaumocTs o01eit
TEOPUU OTHOCUTEIBHOCTH JIJI IOCTPOCHHS MOAENH BceesleHHOM

MemanpeomemHyle. C TOCTATOUYHON MOJHOTOW U TOUHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33/1a4aMU U YCIOBUAMH KOMMYHH-
KaIliH, CJIYIIATh U BCTYNATh B JIMAJIOT, Y9aCTBOBATh B KOJUIGKTHBHOM OOCYKICHHUH MPOOJIEMBI; BBIIOIHITH ICHCTBUS 110 00pa3ily, OIICHH-
BaTh U KOPPEKTUPOBATH ACUCTBUS B COOTBETCTBUU C 3TATOHOM; CHCTEMHO MBICIIUTh, CO3/1aBaTh, IPUMEHATH U MPeoOpa30BbIBATh 3HAKU U
CHUMBOJIBI JIJISl pEIICHUS YIEOHBIX U MO3HABATEIBHBIX 3a/1a4

auyHocmuule. GOPMUPOBAHUE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEH-
HOU MpaKTUKH; PopMUpOBaHUE YOKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKU K PEaTbHBIM SIBICHUSM

npeomemmuble. HAyIUTHCS (HOPMYIUPOBATH 3HAUCHUE OHATUA ""POTOMETpUYECKUI MapagoKc'; yMeTh OOBSICHSATH CBS3b 3aKOHA BCEMU-
HOTO TSATOTEHHUSI C MPEJCTaBICHUSIMUA O KOHEYHOCTU U OeCKOHEeUHOCTH BeenenHoit; 3HaTh He0O0X0AMMOCTh 0011 TEOPHUH OTHOCUTEITHFHOCTH
JUIsl TOCTpoeHust Mozienu BeenenHon

31/2

Mogens "ropsiueit Beenennoit" 1 CBs13b cpeHel IIOTHOCTH MaTEPHH C 3aKOHOM pacliupeHus u reomerpueit Bee-
neHHoH. Pagunyc u Bo3pact BeeneHHOU

MemanpeomemHuble. BLISIBIATH TPOOIEMY, MHUIIMATUBHO COTPYAHUYATH B TIOMCKE U cOope nHpopMaIuu 11 €€ pa3penieHus; BEIACIATh U
OCO3HABaTh TO, YTO YK€ YCBOCHO U YTO €1IE MOMJICKUT YCBOCHHUIO, OLICHUBATh KAYE€CTBO U YPOBEHb YCBOCHUS MaTepHUaa; aHaJIM3upOBaTh U
CHHTE3UPOBATH 3HAHUS, YCTAHABJIMBATH TPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO IeTTh PACCYKIACHUH, BBIIBUTATh U 00OCHO-
BBIBaTh TMITOTE3BI

auunocmuule. GOPMUPOBAHKE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEH-
HOH IIPAKTUKH

npeomemmusle. HAyIYUTHCA (POPMYIUPOBATH 3HAUCHHE MOHATHM "Topsiyas Beenennas", "MeraramakTuka'; yMeTh OMUCHIBATH KOCMOJIOTHYE-
cKkue Mozenu BeenenHon

CoBpeMeHHbIe TTPO0JIEMBI acCTpOHOMHUH (3 Jaca)




Ne Hara Koi-Bo
Tema ypoka Copepxanue ypoka
/o IUIaH (I)aKT 4acoB
32/1 VYckopennoe pacimupenue BeeneHnoi u Tém- 1 Bxnax témuol Mmatepun B Maccy Beenennoit. HabmoieHre cBepXHOBBIX 3BE3]T B
Has DHEPrus JNANEKUX TAIAKTUKAX U OTKPBITUE YCKOPEHHOTO pacimupenus Beenennou. [pu-
pOJia CHUIIbI BCEMUPHOTO OTTAJIKUBAHUS

MemanpeomemHple. BLISIBIATH IPOOJIEMY, MHULIMATUBHO COTPYIHUYATH B MIOMCKE U cOope nHpopManuu i e€ pa3pelieHus; BRIACIATh U
0CO3HaBaTh TO, UTO YXKE€ YCBOCHO B Kypce (PM3UKH U UYTO €I MOJICKHUT YCBOCHHIO, OIICHMBATh KAYeCTBO U YPOBEHb YCBOCHHUS MaTepHaa,;
AQHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATH IPUUMHHO-CIEACTBEHHBIE CBA3U, CTPOUTH JOTHUECKYIO LIETb PACCYKICHUM, BbI-
JIIBUTaTh 1 00OCHOBBIBATH TMITOTE3EI

auuyHocmHwle. GOPMUPOBAHUE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEH-
HOM MPaKTUKH

npeomemmbsle. HAyYUThCS ONMUCHIBATH SIBJIEHUE YCKOPEHHOTO pacliupeHus BeeneHHo; 3HaTh, 4TO yY€HbIE MIOHUMAKOT NOJ TEMHOM SHEP-
rUeil; 3HaTh PU3NYECKHI1 CMBICII KOCMOJIOTHYECKOM MOCTOSHHOM B YpaBHEHHH DUHIITEIHA

33/2

OO6Hapy’keHue IUIaHeT y APYTuX 3BE3] 1 HeBunumble ciyTHUKY y 3BE3/1. MeTobl 0OHApYKEHUS SK30IJIaHET. DK30IUIa-
HETHI C YCIOBUSAMU, OJaronpUsITHBIMU JJIS )KU3HU

Memanpeomentiple. BbISBIATH IPOOJIeMy, MHULIMATUBHO COTPYIHUYATh B MIOMCKE U cOope MHPOpMaLuu JUIst €€ pa3peleHus; BbIACTIATh U
OCO3HAaBAaTh TO, YTO y’KE€ YCBOEHO B Kypce (PU3UKHU U UTO €lIE MOJUIEKUT YCBOCHHIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHHUS MaTepuala;
AQHAJIN3UPOBATh U CUHTE3UPOBATh 3HAHMSI, YCTAHABIUBATh IIPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKYIO LIENb PACCYKACHUH, BbI-
JIBUTATh 1 00OCHOBBIBATH TUTIOTE3bI

auynocmuwle. GOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU M OOIIECTBEH-
HOM IIPAKTUKH

npeomemuble. yMETh ONUCHIBATh METO/Ibl OOHAPYKEHHSI SK30ILIaHET

34/3

ITouck xu3HU 1 pazyMa Bo BeeneHHOI 1 PasButne npeacrasieHuil o0 CylecTBOBaHUM KU3HU BO Beenennoi. @opMmyiia
peiika u uncno uuBuiam3anui B ['anaktuke. IIouck cUrHaJIOB OT BHE3EMHBIX LU~
BIJIM3alUH U IoJjada CUTHAJIOB UM

Memanpeomentible. BBISBIATH IPOOJIeMy, MHULIMATUBHO COTPYIHUYATh B OMCKE U cOOpe MHPOpMALIUU 71 €€ pa3pelleH s, BBIIETITh U
OCO3HAaBAaTh TO, YTO y’K€ YCBOEHO B Kypce (PU3UKHU U UTO €llI€ MOJUIEKUT YCBOCHHIO, OLIEHUBATh KAY€CTBO U YPOBEHb YCBOCHHUS MaTepHaa;
AQHAJIN3UPOBATh U CUHTE3UPOBATH 3HAHMSI, YCTAHABIUBATh IIPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKYIO LIETIb PACCYXACHUM, BbI-
JBUTaTh U 00OCHOBBIBATH TUIIOTE3bI

auynocmuple. GOpMUPOBAHHE LEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU M OOIIIECTBEH-
HOM MpakTuKy; (OpMHUPOBAHHE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuble. HAyIUThCs (OPMYITMPOBATH MPOOIEMbI MOMCKA BHE3EMHBIX IMBUIM3ALUN; YMETh 00BACHATH hopmyny Jlpeiika

Peseps (1 gac)




