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IHosicHuTEeNLHAA 3ANIUCKA

Pabouas mporpamma 1o acTpOHOMHUU COCTaBJI€Ha B COOTBETCTBUU C:

e npuxkazoM MuHuctepcTBa 06pazoBanus U Hayku PD ot 29 utonst 2017 r. Ne 613 "O BHe-
CEHUU H3MEHEHUU 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 uronst 2017 r. Ne 581 "O BHe-
CEeHHH M3MEHEHUH B (eiepaibHbIi MepeueHb YYCOHUKOB, PEKOMEHYEMbIX K UCIIOIb30-
BaHUIO MPHU pean3alii UMEIOIINUX TOCYIapCTBEHHYIO aKKPEAUTALIUI0 00Pa30BaTEIbHBIX
MpOorpaMM HayaJlbHOTO OOIEro, OCHOBHOTO OOIIEero, cpeaHero oluiero oOpa3zoBaHUS,
YTBEPKAEHHBIN MTpuKa3oM MuHucTepcTBa 00pazoBanus 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
"O0 opraHuzanuu u3yyeHus yaeOHoro npeamera "AcrpoHomus';

e [IpuMepHON paboueil mporpammoii o npeamMery (ActpoHoMusa. Metoaudyeckoe mocooue
10-11xnaccel. ba3oBbIit ypoBeHb: yueb. mocoOue s yuuTenel o0meoopa3oBat. opra-
Husanui / mox pen. B. M. Hapyruaa.—M.: IIpocsemienne, 2017).

KonunyecTBo 4acoB, OTBOAMMBIX HA U3yYEHHE IpeaMeTa: 33.

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

Y4eOHO-MeTOANYECKOEe U MATEPHATbHO-TEXHUYECKOE o0ecneyeHne 00pa3oBaTeIbHOI0
npouecca

Y4eOHO-METOIMUECKUI KOMIUIEKT, HCTIOJIb3YEMbIHN MpU peanu3anuu padbodeil mporpaMMel:
1. Yapyrun B. M. Actporomusi. 10—11 kmaccel: yue6. ais 001eo0pa3oBaT. OpraHu3aIui:
6a308BbIil ypoens / B. M. Uapyrun.—M.: [Ipocsemenne, 2018.
2. Actponomus. Meroaudeckoe rmocooue: 10—11kmaccel. ba3zoBblii ypoBeHb: yueb. mocodue
U1 yauTeneil obmeoOpaszoBaT. opranuzanuii / nog pea. B. M. Uapyruna.—M.: Tlpo-
cBemenue, 2017.

JIutepatypa:
1. dxno I'. C. HaGmroaenus u mpakTUueckrue paboThl MO aCTPOHOMUHM B CPETHEH IIKOJIE. —
M.: [Ipocsemenue, 1965.
2. Mamnaxosa I'. 1., Ctpayt E. K. Ilunaktrueckuii Matepuai mo acrponomun: [locobue mst
yuntens. — M.: [Ipoceemenue, 1984.
JleButan E. I1. Jlugaktuka 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. Kimmvmummn U. A. Dnemenrapuas actponomus. — M.: Hayka. I'n. pen. ¢wus.-mar. out.,
1991.

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

DJEeKTPOHHBIC 00Pa30BaTEIBHBIC PECYPCHI:
1. http://www.astronet.ru — Poccutickas Actponomuueckas CeTb
2. http://afportal.kulichki.net/ — caiiT yuurens ¢puznku U acTpOHOMHUH BBICIICH KaTErOPHH
I'pabuesuua B. .



http://www.astronet.ru/
http://afportal.kulichki.net/
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7.
8.

9.

http://myastronomy.ru/ — caiiT mpernoaaBaresnss aCTPOHOMHH, KaHIUIaTa TIe1arOrHIeCKIX
Hayk [Ilatosckon H. E.

http://www.gomulina.orc.ru/ — caiit yuurens ¢pusuku u actponomun I'omynunoi H. H.
http://college.ru/astronomy/course/content/content.html — OtkpeiTast ActpoHomus 2.6
https://WwWw.roscosmos.ru/ — caiiT rocy1apcTBEHHON KOPIIOPAIUHU 10 KOCMUYCCKOM Jes-
TenbHOCTH Pockocmoc

http://www.planetarium-moscow.ru/ — caiit MOCKOBCKOTI'O TLIaHETapHsl.
http://www.galactic.name/ — actponomuueckuii mopran "Mms FaﬂaKTHKI/I"
http://www.walkinspace.ru/ — mopran "IlyremiecTBre B kocMoc"

10.https://www.uahirise.org/ru/ — pycckosi3praaas Bepcus npoekra "Mapc 6e3 rpaHuir”
11.http://stars.chromeexperiments.com/ — BupTyasibHast 3KCKypcus 1o Becenennoit
12.https://www.nasa.gov/ — odurmanbHbii caidT HalmoHaIpHOTO yIpaBieHUs 0 adpOHaB-

THUKC U UCCIICAOBAHUIO KOCMHNYCCKOTO ITPOCTPAHCTBA

13.bubnuoTeka 3MEeKTPOHHBIX HAMSIAHBIX mocobuit "Actponomus 9—-10", OO0 "duzukon",

2003

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

TexHuueckue cpcacTBa 06yquH;1, HarJos1JHBIC TocoOusI;

ook wnE

TCO (IIK, MyIbTUMEIUIHBIN TPOEKTOP, FKPaH)
Mopenb HeGecHOM cdepbl.

KoMIuiekT mogBMKHBIX KapT 3BE3THOTO HebA.
['mo6yc 3emuu.

['no6yc JIyHsl.

[ITkOMBHBIM ACTPOHOMUYECKHUN KAJIICHAAPD.

H.ﬂa}mpyeMLle pe3yabTaTbl 0CBOCHUS KypcCa

JINMYHOCTHBIMH pe3yiibTaTaM OCBOCHUS aCTPOHOMMHU SBJIAIOTCA:

YMEHHE YIIPaBJISITh CBOEH MTO3HABATEIBHON 1€ TEIbHOCTBIO;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA TIPOTSI-
KEHUHM BCeW JKU3HU; CO3HATEJIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHUIO KakK
YCJIOBHIO YCIEITHON MPO(GEeCCHOHAIBHOM U OOIIIECTBEHHOM ESITEIIHHOCTH;

YMEHHE COTPYAHUYATH C B3POCJIBIMU, CBEPCTHUKAMH, IETbMU MIIQJIIIETO BO3pacTa B 00-
pa3oBaTENbHOM, y4eOHO-HCCIEN0BATENbCKOM, TPOEKTHOW M JAPYTUX BHUAAX JEATEIbHO-
CTH;

c(hOpMHUPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAyKH, OCO3HAHUE 3HAYMMOCTH HAyKH, BJIAJEHHUS JIOCTOBEPHON MH(MOpMaImeit o
MEePEOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW HAayKH; 3aUHTEPECO-
BaHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MHUpa M 00IIECTBA; TOTOBHOCTh K HAYYHO-
TEXHUYECKOMY TBOPYECTBY;

YyBCTBO TOPJIOCTH 32 OT€UECTBCHHYI0 KOCMOHABTUKY, T'YMaHU3M;

MOJIOKUTENIBHOE OTHOIIEHUE K TPYAY, LIEJICYCTPEMIIEHHOCTD;

AKOJIOTHYECKasl KyJIbTypa, OEpeKHOE OTHOIICHHE K POIHOU 3eMiie, MPUPOIHBIM OOTaT-
ctBaM Poccuu, mupa u KocMoca, MOHUMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOJ-
HBIX PECYPCOB U Pa3yMHOE IMPUPOIOIIOIb30BAHUE.

MeTaHpeI[MeTHBIMI/I pe3yiibTaTaM OCBOCHUA ACTPOHOMHHU SABJIAIOTCA:

1.

OCBOCHHE pe2)yisimuUHbIX YHUBEPCATbHBIX YU€OHbIX JIEHCTBUIA:
CaMOCTOSITEJIBHO OINPEAEIATh LENH, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33J]aul B
0o0pa30BaTeNbHON JEATEIBHOCTH U AKU3HEHHBIX CUTYaLUsIX;
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OLICHUBATh PECYPCHI, B TOM YHUCJE BpeMsl U Apyrue HemaTepuaabHble pecypchbl, HEOOXO-
JUMBIE JUIsl JOCTUKEHUS TOCTABJICHHOW paHee LEeNu;

COMOCTAaBJIATh UMEIOIIMECS BO3MOKHOCTU W HEOOXOAMMBIE JUIsl TOCTUKEHUS LIETU pe-
CYpCBI;

ONPENETATh HECKOJIBKO IYTEN JOCTUKEHUS ITOCTABICHHOW LIENH;

3a/1aBaTh MapaMETPbl U KPUTEPUH, IO KOTOPBIM MOKHO ONPEAEINUTH, YTO LIEJIb IOCTUTHY-
Ta;

CONIOCTABJISATh IMOJTYYEHHBIN PE3yJIbTAT IESITEIBHOCTH C IOCTABIEHHOM 3apaHee LENbIO;
0CO3HABaTh MOCJEACTBUS JOCTHKECHUS MMOCTABICHHOM €M B JEATEIIBHOCTH, COOCTBEH-
HOW JKU3HH U KU3HU OKPYKAFOIIUX JIOJIEH;

OCBOEHUE NO3HABAMEIbHBIX YHUBEPCATBHBIX YUECOHBIX JTCHCTBUMN:

KPUTHUYECKU OIICHUBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO C PA3HBIX MO3UIINN;
pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHUS B MHPOPMAIIMOHHBIX HCTOYHHUKAX;
KCMOJIb30BaTh PA3JINYHbIE MOJIECIIBHO-CXEMATUYECKUE CPEJICTBA Uil MPEACTABICHUS BbI-
SIBJICHHBIX B MH()OPMALIMOHHBIX UCTOYHUKAX MPOTUBOPEUMIA;

OCYILIECTBIIATh Pa3BEPHYTHIM MH(DOPMAIIMOHHBIA MTOMCK U CTABUTh HA €r0 OCHOBE HOBBIC
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1a4K;

UCKATh U HaXOJIUTh 0000IIEHHBIEC CITIOCOOBI pelIeHUs 3a/1ay;

MPUBOJIUTh KPUTHUYECKHE apTYMEHThI KaK B OTHOILIEHUH COOCTBEHHOTO CYKJICHHMSI, TaK U
B OTHOIIIEHUH JICCTBUM U CYKIACHHUM APYTrOro 4eJIOBEKA;

aHaJIM3UPOBATh U MIPEOOPA30BBIBATH MPOOJIEMHO-TIPOTUBOPEUMBBIE CUTYAIIUH;

BBIXOJIUTh 32 PaMKH Y4e€OHOTO NpeIMeTa U OCYIIECTBIIATH IIeJICHANPABICHHBIN MOUCK
BO3MOHOCTH IIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS;

BBICTpAUBaTh MHAUBUIYATbHYIO OOpa3oBaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsi OrpaHuyYe-
HHS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

3aHUMAaTh pa3HbIC MO3UIIMH B MTO3HABATEIbHON AEATEILHOCTH (OBITh YUCHUKOM U YUUTE-
neM; GpopMyaupoBaTh 00pa30BaTEIbHBIN 3aMPOC U BHIMOJHITHL KOHCYJIbTaTUBHBIC (PYHK-
U CaMOCTOATENIBHO;, CTaBUTh MpPoOJeMy M paboTaTh Haj €€ pelieHueM; YIPaBIATh
COBMECTHOM MO3HABaTEIHHOU JIEATETLHOCTHIO U TIOTUYUHATHCS );

OCBOCHHE KOMMYHUKAMUBHBIX YHUBEPCATBHBIX YYCOHBIX JIEHCTBUIA:

OCYILIECTBJISATh JEI0BYI0 KOMMYHHUKAIMIO KAK CO CBEPCTHUKAMU, TaK U C B3POCIBIMU (KaK
BHYTpU 00pa30BaTEIbHON OpraHU3aIllK, TaK U 3a €€ Mpeenamu);

MIPU OCYIIECTBJICHUU TPYNIIOBON pabOThI ObITh KaK PYKOBOJUTENIEM, TaK U YWICHOM IPO-
€KTHOM KOMaHbl B Pa3HbIX pOJIsX (FeHepaToOpoM HeH, KPUTUKOM, UCIIOJTHUTEIEM, Tpe-
3EHTYIOIIUM U T. 11.);

Pa3BEPHYTO, JIOTUYHO M TOYHO MU3JIaraTb CBOK TOYKY 3PEHHUS C MCIIOJb30BAHUEM aJICK-
BaTHBIX (YCTHBIX U NMMUCHbMEHHBIX) SI3bIKOBBIX CPECTB;

pacrio3HaBaTh KOH(DJIMKTOTEHHBIE CUTyalldd U MPEAOTBpAIIaTh KOH(JIUKTHI JO MX aK-
TUBHOM (ha3bl;

COTJIACOBBIBATh MO3UIIMM YJIEHOB KOMaHbI B Mpoliecce padOThl Haa OOIIUM MPOTYKTOM
(peweHuem);

MPEACTABISATH MyOJUYHO PE3yJIbTaThl HHIMBUIYATHHOU U TPYIIIIOBOM JESITEIBHOCTH KaK
repes 3HaKOMOU, TaK U Iepe]l HE3HAKOMOM ayAUTOPHUEH;

noaAOupaTh NapTHEPOB IS JEJIOBOM KOMMYHHMKAIIMHU, UCXOMsI U3 COOOpaXEHUM pe3yJib-
TaTUBHOCTH B3aMMOJICUCTBUS, & HE JINYHBIX CUMITIATHIA;

BOCIIPUHUMATh KPUTHUYECKUE 3aMEUaHUs KaK Pecypc COOCTBEHHOI'O Pa3BUTHS;



® TOYHO M €MKO (POPMYJIHPOBATH KaK KPUTUYECKHE, TaK U OJOOpUTENbHBIE 3aMEYaHUs B
aZipec IPYyrux JIoJed B pamMKax JeJI0BOM M 0Opa3oBaTelbHON KOMMYHHUKAIUH, u30eras
IPU 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKJICHUU.

[IpenMeTHBIMU pe3yJIbTaTaMU OCBOSHHUSI aCTPOHOMUH Ha 0a30BOM YPOBHE SIBJISIIOTCS:

e chopMuUpOBaHHOCTH MpENCTaBICHUN 0 cTpoeHUHN COTHEYHON CHCTEMBI, YBOJTIOIUHN 3BE3
u Bcenennoit, npocTpaHCTBEHHO-BpEMEHHBIX MaciiTabax BeeneHHoil;

® [IOHMMAaHUE CYIIHOCTH HaOII01aeMbIX BO BCelleHHOM sIBNIEHUI;

® BJAJICHUE OCHOBOMOJIATAIOIIUMHU ACTPOHOMUYECKUMH MOHATUSIMH, TEOPUSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMH, YBEPEHHOE€ IOJIb30BAHUE ACTPOHOMMYECKON TEPMHUHOJOTHEN U
CUMBOJIMKOM;

e c(hopMUPOBAaHHOCTH MPEICTABICHUN O 3HAYCHUN ACTPOHOMHH B MPAKTUICCKON JCATEIb-
HOCTH M JAJIbHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HAHUE POJU OTCUECTBEHHON HAYKU B OCBOCHHUM M HCMOJIb30BAHUM KOCMHUYECKOTO
IIPOCTPAHCTBA U PA3BUTHS MEKIYHAPOIHOTO COTPYIHUYSCTBA B ATOM 00JIACTH.

Conep:kanue Kypca

Beexaenue B actponomuto (1 4)
Crpoenne u MacmtaObl Beenennoii. Kakue tena 3amonssitor Bceenennyro. KakoBwl ux xa-
paKkTepHbIE pa3Mepbl U PacCTOSTHUS Mex Ay HUMU. Kakue pusnyeckue yciioBusi BCTPEUYArOTCs B
Hux. Beenennas pacumpsierca. CoBpeMeHHbIe MeTo1bl HaOmoneHui. ['ae u kak paboraror ca-
MBIE KPYIHBIE ONTHUYECKUE TENECKONbl. Kak acTpOHOMBI MCCIEAYIOT ramMma-usiaydeHune Bce-
JeHHOU. YTO yBUIEIM IPaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpometpus (5 4)

3Bé3aHoe HeO0o. Co3Be3aus ceBepHOro mnonaymapusa. HaBurainmonHsie 3BE3AbI. JIBUKEHME
Connua no sknuntuke. [letneobpasHoe nBuxeHue rmiaHer. HeGecHbI SKBATOp U HEOECHBIN
MepHUJIMaH. DKBaTOpualibHasi M TOPU30HTAJIbHAsl CHCTEMa HEOECHBIX KoopauHat. Buanmoe
NBIKEHUE HeOeCcHBbIX cBeTuI. IleTneo0pa3Hoe NBUKEHUE TUIAHET, MOIMSITHOE U MPSMOE JBHKE-
HUE€ IUIAHET. DKJIUNTUKA, 30AuaKkalibHble co3Be3aus. HepaBHomepHoe aBukenune CoiHua 1o
sximntuke. JBwxkenue Jlynsl. ®a3pl JIyHbI 1 CUHOAMYECKUN MECSL, YCIOBHUS HACTYIUICHHS
COJIHEYHOTO W JYHHOTO 3aTMeHMU. [IpuymHbBI HacTyIJIEeHHs COJIHEUHbIX 3aTMeHuil. Capoc u
MpeAcKa3aHus 3aTMEHUN. BpeMs u kaneHaapb. 3BE3JHOE U COTHEYHOE BPEMS, 3BE3HBIN U TPO-
MAYECKUM TOJI. Y CTPOUCTBO JIYHHOTO M COJIHEUHOTO KajeHAaps, MPoOJEeMbl UX COTJIACOBAHUS.
KOnuanckuil U TpUropraHCKuil KajJeH1apu.

Heb6ecnas mexanuka (3 4)

IIpencraBnenust o crpoeHnr COJTHEYHOM CUCTEMBbI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'ennonenTpuueckas cucTeMa MHpa, JOKA3aTENbCTBO BpamieHus 3emuid BOkpyr Comnuoa. Ila-
paliakc 3BE3] U ONPENCIICHUE PacCTOSAHUS 10 HUX, napcek. Otkpeitue M. Kermepom 3akoHOB
NBIDKEHUS Tu1aHeT. OTKpBITHE 3aKOHA BCEMUPHOTO TATOTEHUSI U 00001EHHBIE 3akoHbI Kerute-
pa. Onpenenenue macc HebecHbix Ten. KocMmuueckue ckopoctu. Pacdy€rsl mepBoil U BTOpOi
KOCMHUYECKON CKOpocTH W ux ¢uzudeckuit cmbici. [lonér FO.A. Narapuna Bokpyr 3emiu Mo
KpyroBou opoute. MexrianeTaple nepenéTrl. [IoHsATHE ONTUMATBLHON TpPaeKTOpHUH TOJETA K
riaHeTe. Bpems nosi€éra K miaHere U Aarsl cTapToB. JIyHa u e€ BiusiHME Ha 3eMirto. JIyHHBIN
penbed u ero npupona. [IpunusHoe B3aumopeiicTBue mexay Jlynon u 3emnéin. Y nanenue Jly-
HBI OT 3eMJId U 3aMeJjieHue BpauleHus 3emud. [Ipeneccust 3eMHOM OCH U TIpeIBapEHUE PABHO-
JCHCTBHM.



CrpoeHue comHeuHoi cucteMsl (7 4)

CoBpemennsle npeactapiienus 0 Conneunolt cucreme. CoctaB ConHeuHou cucteMsl. [1naneTs
3€MHOM TPYMIbl U TUIAHETHI-TUTAHThI, UX MPUHIMNHAIbHBIE paznuuus. O6mako komer OopTa u
[Tosic Kotiniepa. Pazmepsl Ten conHeuHol cuctemsl. [1nanera 3emisa. @opma u pazmepsl 3eMIIH.
Buyrtpennee crpoenne 3emun. Ponbs mapuukoBoro ¢ dexra B GopMUpOBaHUM KIUMaTa 3EMIIH.
Uccnenoanus Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emi€il. BausiHue mapHUKOBOTO
s dexra Ha kTuMat 3emuin 1 Benepsl. Ecth 1 sxu3Hb Ha Mapce. DBoumonust OpOUT CITyTHUKOB
Mapca ®oboca u [elimoca. [Inanersi-rurantel. @usnyeckue cpoiictBa FOnurepa, CaTypHa,
VYpana u Hentyna. Bynkanuueckas nesrenbHOCTh Ha cnyTHUKe FOmmurepa Mo. Ilpupona koien
BOKPYT IJIaHET-TUraHToB. [lnaHeTsl-kapauku u ux cBoiictBa. Manble Tena CoNHEUHOR cucTe-
Mbl. [Ipupona u nBmwkenue acteponioB. Crienriuka IBIKCHHS TPYII acTepouoB TposHIEB U
['pexos. [Ipupona u aemxenue komer. [losic Koiinepa u O6nako kometr Ooprta. Meteops! u Me-
teoputhl. [Ipupoaa nagaronmx 3BE3/1, METEOPHBIE MOTOKU U UX paauaHThl. CBA3b MEXIY Me-
TEOPHBIMU NOTOKaMHM M KomeTaMu. IIpupona KaMeHHBIX M KeJe3HbIX MeTeoputoB. [Ipupona
METEOPUTHBIX KPaTEPOB.

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

Meronapl acTpopU3UUECKUX HCCICTOBAHUN. YCTPOMCTBO M XapaKTEPUCTUKH TEJIECKOIOB pe-
¢bpaxTopoB U pedIEKTOPOB. Y CTPONUCTBO PaIUOTENECKONOB, paguounTeppepomeTpol. ComHIIE.
OcHoBHble xapaktepucTuku CoiHia. OnpeneneHne Macchl, TEMIEPATypbl U XUMHUYECKOTO CO-
ctaBa Connima. Crpoenue comHeuHor atmocdepbl. ColHeuHass akTUBHOCTh U €€ BIIMAHHE Ha
3emito u 6uocepy. Buyrpennee crpoenne Connua. Teopernueckuil pacuér temnepaTypsl B
ueHrpe ConHna. fAnepHblii HCTOYHHUK SHEPTUU U TEPMOSIIEPHBIEC PEAKIMN CUHTE3A TENs U3 BO-
0poJa, mepeHoc »Heprum u3 neHTpa ConHua HapyKy, KOHBEKTUBHAs 30HAa. HeUTpuHHBIN Te-
JIECKOI U HaOoIeHns NoToka HelTpuHo oT ConHia. OnpeeneHne OCHOBHBIX XapaKTePUCTUK
3BE3/I: MAcChl, CBETUMOCTH, TEMIIEPATypbl 1 XUMHUYECKOro cocTaBa. CriekTpalbHas Kiaccudu-
Karus 3BE31 U e€ Ppuznueckue OCHOBBI. J{narpamMma "crieKTpaJibHBINM KJ1ACC-CBETUMOCTD' ' 3BE3,
CBSI3b MEXJY MAacCOW M CBETUMOCTBHIO 3BE31l. BHyTpeHHee cTpoeHue 3BE311. CTpoeHHE 3BE3/bI
TJIABHOM MOCIEA0BaTENbHOCTU. CTpOEHME 3BE31 KPACHBIX TMTAHTOB U CBEpXTrUrantoB. Ctpoe-
HUe 3BE3/ OENbIX KapiWKOB M Mpenen Ha ux maccy — mpeaen Yanapacekapa. [lymbcapsl u
HEUTpOHHBIE 3BE31bI. [Ipupona 4€pHBIX AbIp U UX napaMeTpsl. JBOMHbBIE, KpaTHBIE U IEPEMEH-
HbIe 3BE3/bI. HaOmroeHust IBOWHBIX U KPATHBIX 3BE3]. 3aTMEHHO-TIEpeMEHHbIE 3BE3/bI. Onpe-
JEJICHWE Macc IBOMHBIX 3BE3Z. [lynbcupyromue rnepeMeHHbIe 3BE3/bI, KPHUBBIC H3MEHCHHS
osecka rneden1. 3aBUCMMOCTh MEXKIy CBETUMOCTBIO M TIEpHOIOM Tysibcaruid y nedenn. Lede-
Wbl — Masiku BO BCENEeHHOM, 110 KOTOPBIM OIPEEIIAOT PACCTOAHUSA 0 NAIEKUX CKOIUJIEHUN U
rajgakTuk. HoBble U CBEpXHOBBIE 3BE3/bl. XaPAKTEPUCTUKH BCIBIIIECK HOBBIX 3BE3/. CBS3b HO-
BBIX 3BE3/] C TECHBIMH JIBOWHBIMU CHCTEMaMHU, COJIep KalllUMK 3Be31y Oenblil kapiuk. Ilepere-
KaHMe BEILECTBA U SIACPHBIN B3pbIB HA MMOBEPXHOCTU Oeoro Kapiuka. Kak B3pbIBalOTCs CBEpX-
HOBBIE 3BE3/IbI. XapaKTEPUCTUKH BCIBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTALIMOHHBIN KoJuiamnc Oe-
JIOro Kapyuka ¢ Maccor Yanapacekapa B COCTaBE TECHOW JIBOMHOW 3BE3/bl — BCIBIIIKA CBEPX-
HOBOI1 | THMa. B3pbIB MaccUBHOM 3B€3/1bl B KOHIIE CBOEH 3BOJIIOLIMK — B3pBIB CBepXHOBOH || TH-
na. HaGnrogeHnne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/. DBOJIIOLMS 3BE3/: POKIACHUE, )KU3HDb U
CMEPTHh 3BE31. PacU€T mpoOIKUTEIBHOCTH KU3HU 3BE3] Pa3HOM MAacChl HA IIIaBHOM MOCIEN0-
BaTeIbHOCTU. Ilepexol B KpaCHbIE TMIaHThl U CBEPXTMTAHTBI MOCJIE MCUEPHAHUS BOJOPOAA.
CriokoiiHast IBOJIIOIMS MaJIOMAaCCUBHBIX 3BE3]] U TPABUTAIIMOHHBIN KOJUIANC U B3PBIB C 00pa3o-
BaHUEM HEUTPOHHOU 3BE3/bl WM YEPHOW ABIPHI MAacCCMBHOM 3Be3ibl. OrpeneneHue Bo3pacrta
3BE3HBIX CKOIUIEHUN U OTIEJIBHBIX 3BE3[I, IPOBEPKA TEOPHUU IBOJIFOLUHU 3BE3L.

Mnineunsiii [1yts (3 u)



['a3 u nbite B [Nanmaktuke. OOpa3oBaHue OTpa)kaTeNbHBIX TyMaHHOCTeH. [IpuuuHbl cBeYeHHS
g ¢y3HpIX TyMaHHOCTe. KoHIIeHTpalusi ra30BbIX U MBUIEBBIX TyMaHHOCTEH B [ amakTuke.
PaccessnHble U 11apoBbie 3BE3NIHBIC CKOIUIeHMs. HaOmromaeMbple CBOMCTBA pacCEesTHHBIX 3BE37-
HBIX cKoIuieHui. Habmromaembie CBOMCTBA MIApOBHIX 3BE3NIHBIX CKOIIeHUH. PactipeneneHue u
XapakTep IBUKEHUS CKOIUICHUM B ['anmakTuke. Pacnpenenenue 3BE€3/1, CKOIJIEHUM, ra3a U NbUIA
B ['anaktuke. CBepxmaccuBHas 4€pHas Ablpa B LIEHTpe ['anakTuku U kocmMuyeckue iyuu. NH-
(dbpakpacHbie HaOJIIOICHUS IBMXKEHUS 3BE3] B lIeHTpe ["anakTuku u oOHapykeHue B 1eHTpe [ 'a-
JIAKTUKU CBEPXMACCUBHOM YEPHOM AbIPbI. Pacuér mapaMeTpoB CBEpXMAaCCUBHOM YEPHOU JBIPHI.
Ha6nrogeHus KOCMUYECKHX JTydeil U UX CBSI3b C B3pbIBAMU CBEPXHOBBIX 3BE3].

[Nanaktuky (3 4)

Knaccudukanus ramaktuk mo ¢opMe W KaMmepTOHHas amarpamma Xa0oOma. CBoiicTBa cru-
PaJbHBIX, SJUTMITUYECKUX U HEMPABWIBHBIX rajakThK. KpacHoe cMellleHHe B CIEKTpax rajiak-
THUK U OINpEJEICHUE PAaCcCTOsIHUA 10 HUX. 3aKoH Xa00ia. BpalieHue rajakTuk U TEMHasi MaTe-
pusi B HUX. AKTHBHBIC TaJTaKTUKH U KBa3apbl. [[pupoa akTHBHOCTH TATAKTUK, PAAHOTATaKTUKH
1 B3aMMOJCHCTBYIONINE rajakTuku. HeoObluHbIE CBOMCTBA KBa3apoB, WX CBS3b C spaMu Ta-
JAKTUK W aKTUBHOCTBIO YEPHBIX JbIp B HUX. HaOmrogaembie CBOMCTBA CKOIJICHUM TajakTUK,
PEHTI€HOBCKOE U3IIy4YE€HHE, TEeMIIEpaTypa U Macca MEXKTalakKTUUeCKOro rasa, HeoOX0IUMOCTh
CYILIECTBOBAHMS TEMHON MaTepUU B CKOIUICHUSX TaylakTHK. OlleHKa Macchl TEMHOM MaTepuu B
CKOIUICHUSIX. SluencTasi CTpyKTypa pacnpeiesieHus raJlakTUKU CKOTUICHUN TaTaKTHK.

Crpoenue u sBomtonus Beenennoi (2 1)

KoneunocTs 1 0eckoHEUHOCTh BceeneHHON — mapalokChl KJIACCHYECKONM KOCMOJIOTHH. 3aKOH
BCEMHUPHOT'O TATOTEHHUS U MPEJCTABICHUS O KOHEYHOCTU U OeckoHeuHocTH Bceenennoi. doto-
METPUUYECKUHN MapaloKC U MPOTUBOPEUMS MEXKIY KIACCHUYECKUMH MPEACTaBICHUSIMU O CTpOE-
Huu Bceenennoit u HabmoaeHusimu. HeoOxomaumocTs mpuBiedeHUs: oOIe TEOpuu OTHOCH-
TEJILHOCTH JJIsI TOCTPOEeHUs Mosienn BeenenHoi. CBs3b MEXAY Fr€OMETPUYECKUX CBOWCTB MPO-
cTpaHCcTBa BceneHHOW ¢ pacnpeeneHHEM M JIBUKEHUEM Marepuu B Hel. Pacmmpsiromiasics
Bcenennas. CBsi3b CpellHEN IIOTHOCTU MAaTEPUU C 3aKOHOM PACIIMPEHUSI U T€OMETPUUECKUMHU
cBoiictBamu Beenennoit. EBkinnoBa u HeeBKIInIoBa reomeTpusi Beenennoi. Onpenenenue pa-
nuyca u Bo3pacta Beenennoit. Monens "ropsiuert Beenennoit™" u penukroBoe uzinyudenue. O0-
pa3oBaHHWE XMUMHYECKHX dJeMEHTOB BO Bcenennoit. O0unme remus Bo BceenenHolt u He-
00X0aMMOCTh 00pa3oBaHUs €ro Ha paHHHUX dTamnax 3Boyronuu BeenernHoi. HeoOxomumocTs He
TOJBKO BBICOKOW IJIOTHOCTH BELIECTBA, HO M €r0 BBICOKOM TEMIIEpAaTyphl Ha PAaHHUX 3Tamnax
sBoJiroLMK Beenennon. PenmkToBoe n3nydeHue — U3aydeHue, KOTOpoe OcTanochk BO Beenennon
OT TOPSIYETO U CBEPXIIOTHOTO COCTOSHMS MAaTEPUM HA PAHHUX ATanax >KU3HU BceleHHOM.
Hab6nrogaembie cBOMCTBA peaUMKTOBOTO M3inydeHus. [louemy HeoOX0aUMO MpuUBIIeUEHUE 001IeH
TEOPUU OTHOCUTEIBHOCTH JIJI TOCTPOCHUS MOAEIN BCeneHHOM.

CoBpeMeHHbIe Mpo0IeMbl aCTPOHOMUU — 3 Y
YckopenHoe pacmupenue BceenenHoit u TémHas sHeprusi. HaGmiomeHus: cBepXHOBBIX 3BE3N |
THANA B JAIEKUX TAIAKTUKaX U OTKPBITHE YCKOPEHHOro pacumupeHuss BceeneHHon. OTKpbITHE
CHUJIBI BCEMUPHOTO OTTaJIKUBaHUA. TEMHAas dDHEPrUs U e€ BIUsSHUE HAa Maccy BceneHHon o Me-
pe e€ pacumpenus. [lpupoaa cunbl BecemupHoro orrankuBanus. OOHapy eHUE TIaHET BO3JIE
apyrux 38€31. Habmonenus 3a qrkeHreM 3BE3]1 U ONPEIeTIeHUS MaCcC HEBUAUMBIX CITyTHHKOB
3BE3/], BO3MYILAIOIIMX WX MPSMOJIMHEHHOE ABMKEHHE. MeToibl OOHapyX EeHHUs! 3K30IUIaHET.
OreHka ycioBUN Ha MOBEPXHOCTAX 3k30IuiaHeT. [Touck sx30mmianer ¢ KOMGOPTHBIMU yCIOBH-
MU IS )KU3HU Ha HUX. [loucku xu3Hu u pazyma Bo Beenennout. Pazsutue npeacraBieHuil o
BO3HMKHOBEHUHU U CYILIECTBOBAHUM KU3HU BO BceneHHoil. COBpeMEHHBIE OLIEHKH KOJINYECTBA



BBICOKOPa3BUTHIX IuBMWIM3auii B ['anaktuke. [lonbiTku oOHapyXeHHsI U MOCBUIKA CHUTHAJIOB
BHE3EMHBIM [IUBWIA3ALUSIM.

Peseps (1 1)

Y4eOHO-TeMaTHYecKoe MJIAHMPOBAHHE

Ne
pasena HaszBanue pasnena KonnuectBo wacos
1 BBenenue B aCTpOHOMHUIO 1
2 ActpomeTpust 5
3 Hebecnas mexaHuka 3
4 Crpoenune CoaHEUHON CUCTEMBI 7
5 Actpodusnka u 3BE31HAST ACTPOHOMUS 7
6 MuieuHsblil yTh 3
7 ["anakTuku 3
8 Crtpoenue u 3Bosonus Beenennoit 2
9 CoBpeMeHHbIE MPOOIEMbI ACTPOHOMHH 3
Peseps 1
Bcero 35




KaJIeHI[apHO-TeMaTI/I‘IeCKOE IJIAHUPOBAaHUEC

Ne
n/a

Hara

TJ1aH | (dakT

Tema ypoka Kon-o Coneprxanue ypoka
yp 4ACOB p yp

Beencnue (1 gac)

1/1

BBenenue B acTpoHOMUIO 1 AcTtpoHOMHUS — HayKa 0 KocMoce. Bcenennas, e€ cTpykTypbl U MaciuTaosl. Jlané-
Kue riayouHbl Beenennoit

Memanpeomemuuple. C T0OCTaATOUHOM IMOJTHOTOW U TOYHOCTBIO BBIPA’KaTh CBOU MBICIM B COOTBETCTBUHU C 33JJa4aMU U YCIOBUSIMU KOMMYHU-
Kalluy; CaMOCTOATEIbHO BBIACIATH I03HABATENBHYIO 1I€JIb; BBIIEIATH CXOACTBA €CTECTBEHHBIX HAYK, PA3IMYHs MEXKIY TEOPETUYECKUMHU U
SMIIUPUYECKUMH METOJAMU UCCIIETOBAHUS

auynocmuwle. HopMUpOBaHHE MOTUBALIMY B U3YUYEHUH HAYK O MPHUPOJIE, YOXKAEHHOCTH B BOZMOKHOCTHU TIO3HAHUS IPUPOJIbI, YBAKEHUSI K
TBOPLIAM HAayKU M TEXHUKH, TPa’KJaHCKOT0 MaTpuoTU3Ma, J1H00BU K Po/lnHe, yyBCTBa rop/I0CTH 3a CBOIO CTPaHy

npeomenHble. HayUUThCsl OOBSACHATH POJIb ACTPOHOMUU B JKU3HU UEJIOBEKa U e€ 3HaUCHHE B CCTEME €CTECTBEHHBIX HAyK; YMETb (hopMy-
JIMPOBATh IPEIMET U3yYEHHUsl ACTPOHOMMM; 3HaTh OCHOBHBIE METOIbl U3ydeHHUs BeeneHHon

AcTtpomeTpusi

(5 gacoB)

2/1

3Bé3aHOE HEOO 1 3B&3nnoe Hebo. Cospesaue. 3BE3aHas BennunHa. OcHOBHBIE co3Be3aust CeBepHO-
IO MOJTyHIAPHS

MemanpeomemHbple. TUIAHUPOBATH y4eOHOE COTPYIHUUECTBO C YUYUTEIEM U CBEPCTHUKAMH; (OPMHUPOBATH IeJIeNoJIaraHue KaK TOCTAHOBKY
y4eOHOM 3a/1aui Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ M3BECTHO M YCBOCHO YYAIlIUMCS, i TOTO, UTO €€ HEU3BECTHO; BBLACTSATE U Qop-
MYJIMPOBATh MMO3HABATEIBHYIO 11€J1b, UCKATh U BBIIETSATH HEOOXOAMMYIO HH(OPMAITHIO, CIEI0BATh AITOPUTMY ACSITEIHBHOCTH
JuYHOCmHble. POPMUPOBAHUE CAMOCTOATEILHOCTH B TPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI, HCIIOIb30BaHKE TIPUOOpe-
TEHHBIX 3HAHHUI B MOBCEIHEBHOM KU3HHU

npeomemmuble. HAyINTHCS OOBSICHATH 3HAUCHUS MOHATHI "co3Be3aue", "3BE31HAs BeNMUMHA'"'; YMETh HAXOAUTH 3BE3/BI 1 CO3BE3/IMS Ha
HeOe C MOMOIIBIO0 KapThl 3BE3THOTO Heba

3/2

HebecHble KOOpIMHATHI 1 HeOecHblit 3xBaTOp M HEOECHBIM MepUIMaH; TOPU30HTANIbHBIE, SKBATOPUAIIbHBIE
KOOPJIMHATHI; KYJIbMUHALUK CBETHJI. [ OpU30HTaNbHAs CUCTEMA KOOPANHAT. JK-
BAaTOpPHAJIbHAS CUCTEMA KOOPIAUHAT

Memanpeomemuple: C T0CTaATOUHOM IMOJTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOM MBICIIH, CIIYIIATh U BCTYNaTh B IMAJIOT, y4aCTBOBATh B KOJI-
JIEKTUBHOM OOCYXJIEHUU MTPOOIIEM; OCO3HABATh CaMOTro ce0sl Kak JIBUXKYIIYIO CHITy CBOEr0 Hay4eHHsI, CBOIO CIIOCOOHOCTD K MPEO0JIEHUIO
MPETSATCTBUNA U CAMOKOPPEKIIMU; CHCTEMHO MBICIIUTh, IPUMEHATh U IPe0oOpa30BhIBaTh 3HAKU U CUMBOJIBI JUIsl PELICHUsT y4eOHBIX U MTO3HA-
BaTeJbHBIX 3a/1a4

auynocmuwte: HopMUpOBaHHE [IEIIOCTHOTO MUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U OOILIECTBEH-
HOM npakTuky; GopMupoBaHHE YCTONYMBOM MOTHBAIIMH K O0yUEHHUIO

npeomemmuole. yMETh U300pakaTh OCHOBHbIE KPYTH, TMHUU M TOUKHA HeOeCHOMU cdepshl; 3HATh onpeeieHus MoHATHi "HebecHas chepa”,
"KynpMUHAIKA"; YMETh (DOPMYIUPOBATH OTIIMUNS MEKIY TOPU30HTAIBHON U HKBATOPHUATBLHOM CHCTEMaMH KOOPIUHAT

4/3

BI/I,Z[I/IMOC JOBUXKCHUC TIJIAHET U COJIHI_[a 1 3K.HI/IHTI/IKa, TOYKA BECCCHHCT O paBHOHeHCTBI/IH. HepaBHOMepHOC JOBUXKCHUC
CouHIIa 0 DKJINITHKE

MemanpeomentHble. OCO3HAHHO MJIAHWPOBATh M PETYIMPOBATH CBOIO JCSITEIHHOCTD, BBISIBIISATH MPOOJIEMBI, BIAJIETh YCTHOW U MMCbMEHHON




n/a

Hara

Kom-Bo

miaH | gaxr

Tema ypoka Coneprxanue ypoka
M 4acoB Acp yp

peunio; GOpMHUPOBATH IIENIeNoaraHie Kak MOCTaHOBKY y4eOHOM 3a7jaui Ha OCHOBE COOTHECEHHSI TOTO, YTO Y>K€ U3BECTHO M YCBOEHO yya-
UIUMCS, U TOTO, YTO €I11€ HEU3BECTHO; CAMOCTOSTEILHO BBIACIATH O3HABATENbHYIO 11€Jb, YCTAaHABIMBATH PUYHMHHO-CIIEICTBEHHBIE CBS3H,
OOBSICHATH Pa3IMUHBIC SBJICHUS HA OCHOBE (PU3MUECKON TEOpUU

JuYHOCmHble. POPMUPOBAHUE YCTOWYUBON MOTHUBAIIMU K 00YyUEHUIO, IPUOOPETECHUIO HOBBIX 3HAHUI, YMEHUN, HABBIKOB, CIIOCOOOB J1es-
TEIbHOCTU

npeomemmusle. HAyYNTHCS OOBSICHATH 3HAUCHHUE MOHITUS "IKIUITUKA"; yMETh pa3inyaTh NPSIMOE U MOMATHOE JABMKEHUE TUIaHET U PopMy-
JMPOBaTh NPUYMHBI TAKOTO JIBU)KEHUS; YMETh onuchIBaTh NyTh CosHLa cpeu 3BE3/1 B TEUEHHE I0Ja

5/4

JiBuxenue JIyHsl. 3aTMeHUS 1 CuHOAMYECKUN MECSI, Y3JIbl TYHHOU OpOUTHI, TOYEMY MIPOUCXOISAT 3aTMEHUSL.
Capoc u npeJicka3zanusi 3aTMEHUHN

MemanpeomentHvle. OCO3HAHHO MJIAHUPOBATh U PETYIMPOBATH CBOIO JESITEIbHOCTD, BBISBIIATh POOJIEMBI, BIIJIeTh YCTHOW U MMCbMEHHON
peubto; (hopMHpPOBaATH LieNIENOIaraHie Kak HOCTAHOBKY Y4eOHOM 3a7a4 Ha OCHOBE COOTHECEHHS TOT0, YTO YK€ MU3BECTHO U YCBOEHO yda-
IIMMCS, U TOTO, YTO €11 HEM3BECTHO; CAMOCTOSITEIbHO BBIACIATH 103HABATEIbHYIO 11€71b, YCTAHABJINBATH IPUYUHHO-CJIEICTBEHHbIE CBA3H,
OOBSICHATBH PAa3NIMYHBIC SBICHUS HA OCHOBE (PH3HUECKON TEOPHH

auynocmuwte. GopMUpOBaHHE MOTUBALIMH B U3YUYEHUH HAYK O MPHUPOJIe, YOeXKIEHHOCTH B BOZMOKHOCTH MO3HAHUS IPUPO/IbI U IPUMEHU-
MOCTH M3Y4Ya€MbIX 3aKOHOB K BaKHEHIIIUM 00JIACTSIM JI€ATEIbHOCTH YEJI0BEYECKOT0 00I1IeCTBA

npeomemHuble. HAyUUThCS OOBACHATH 3HaUeHHe NoHATH "¢a3za JIynsl", "coaHeunoe 3atMenue", "capoc", "nyHHOE 3aTMeHUE"; HAYUYUTbCS
(hopMyJIMpPOBaTh MPUYMHBI COJIHEYHBIX M JIYHHBIX 3aTMEHUN; YMETh OOBSACHATh PA3HUILY MEX]ly CHHOAMYECKHUM U CHAEPUUYECKUM MECSALEM

6/5

Bpewms u kanennapp 1 Conneunoe u 3B€3aH0€ BpeMsl. JIyHHBIN 1 colHeUHBIN KaneHaaps. FOnuanckuii u
TPUTOPUAHCKUN KAJICH1aph

Memanpeomemuple: C TOCTATOYHOM ITOTHOTOW U TOYHOCTBIO BBIPAYKATh CBOM MBICIIH, CIIyIIATh U BCTYIIaTh B IMAJIOT, Y4aCTBOBAThH B KOJI-
JIEKTUBHOM 00CYXJIE€HUH NPo0JIeM; 0CO3HABAaTh caMoro ce0s Kak ABMKYIYIO CHIIY CBOETO HayueHHsl, CBOIO CITOCOOHOCTh K MPEO0JI0JICHHIO
MPENSTCTBUNA U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTh, IPUMEHSATH U IPe0o0pa30BbIBATH 3HAKK U CUMBOJIBI JIJIS1 pELIeHHs Y4€OHBIX U MO3HA-
BaTEJIbHBIX 3a7a4

auynocmuwle: HOpMUPOBAHKE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOH IIPAKTUKH

npeomemmusie. yMETh (POPMYIUPOBATH PA3TNUMS MEKIY 3BE3HBIM U COJTHEUHBIM BPEMEHEM; 3HAaTh YCTPONUCTBO JIYHHBIX U COJTHEYHBIX Ka-
JIeH1apei; HAy4YUThCsl OOBACHATD Pa3IMyKsi MKy FOJIMaHCKUM U TPUTOPHAHCKUM KaJIeHAApEM

HebOecHas mexanuka

(3 gaca)

7/1

Cucrema mupa 1 ['eonieHTprYecKas U reluoleHTpuYeckas cucrema Mupa. OObsICHEHHE TIETIIe00-
pa3HOTO JBMXKEHUS IJTaHeT. [Joka3zarenbcTBa ABMKEHUS 3eMiii BOKpYT CoJlHIIa.
["'onuHbBIN Mapaiiakc 3BE€3.1

Memanpeomemuuple. GOpMUPOBATH y4eOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMU; UCKATh U BBIACIATH HEOOXOAUMYIO HH(pOpMa-
M0, CJIEJIOBATh aTOPUTMY JIEATEIHbHOCTH; IPUMEHSTh 3HAHUS U3 APYTUX MPEAMETHBIX 00IacTei

JUYHOCmHble. POPMUPOBAHUE 1IEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEH-
HOM IIPAKTUKH, U YCTOWYMBOTO [MO3HABATEIILHOTO MHTEPECA K U3YUYECHUIO €CTECTBEHHBIX HAYK

npeomemmusle. HAyINTHCS OOBSICHATH OCOOCHHOCTH F€OLIEHTPUUECKON M FeIMOIEHTPUYECKOM CUCTEM MHUPa; YMETh TOKAa3bIBaTh JIBU)KEHUE




n/a

Hara

IJ1aH

(dakt

Tema ypoka Kon-80 Coneprxanue ypoka
yp 4ACOB acp Yp

3emuin BOKpyr CoJiHIa; HAYYUThCsl OOBSCHATH 3HaUEHUE MOHATUH "napaiuiakc”, "mapcex”

8/2

3aKOHBI JBUKEHUS IIJIAHET | 1 | OGo6mEnnbie 3akonbl Kemepa u onpe/enenne Macc HeGECHBIX TeJl

MemanpeomemHpie. C TOCTATOYHOUN MOJHOTON U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33J1a4aMU U YCIOBUAMH KOMMYHH-
Kalli¥; BBITIOJHATD JCHCTBUS 11O 00pasily, OLEHUBATh U KOPPEKTUPOBATh JCHCTBUS B COOTBETCTBHH C 3TAJOHOM; UCKATh HH(POPMAIIHIO,
(hopMHUPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUIATh U IPU HEOOXOIMMOCTH KOPPEKTHUPOBATh U3yYEHHbIE CIIOCOOBI 1eUCTBUN, TOHATUN U allrO-
PUTMOB

JuyHocmHuble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM; OBJIA-
JICHUE HayYHbIM IIOAXO0/0M K PELIECHUIO PA3IMYHBIX 337a4; (POpMUPOBAHHE LIETOCTHOTO MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHO-
MY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU

npeomemuble. yMeTh POPMYIIMPOBATH 3aKOHBI IBM)KCHUS TUIAHET; 3alTUCHIBATh YCIOBHE U PEIICHUE KOJMYECTBEHHBIX 33/1a4 110 COCTABJICH-
HOMY aJITOPUTMY

9/3

Kocmuueckue ckopoctu. MexIaHeTHbIE 1 IlepBast u BTOpast KOCMUYECKHE CKOPOCTH. ONTUMAaJIbHAS MOy JUIMIITUYECKAS
IEepENIEThI opbuta KA k muianeram, BpeMs 10JI€Ta K IJIaHETE

Memanpeomentnple. C J0OCTATOYHOH MOJIHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBHH C 331a4aMU U YCIOBUSIMH KOMMYHHU-
Kalli¥; BBITIOJHATD JCHCTBUS 110 00pasily, OLIEHNUBATh U KOPPEKTUPOBATH JEHCTBUS B COOTBETCTBHH C 3TAJOHOM; UCKATh HH(POPMAIIHIO,
(GbopMHPOBATh CMBICIIOBOE UTEHHE, 3aKPEIUIATh U P HEOOXOIUMOCTH KOPPEKTHUPOBATh N3yYEHHBIE CITIOCOObI IEHCTBUMN, MOHATHH U ajIro-
PUTMOB

auynocmuwle. GopMupoBaHNE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOLIIEHUU M COTPYAHUUYECTBE CO CBEPCTHUKAMH U YUUTEJIEM; OBJIA-
JICHHE HayYHbIM MOAXO0/0M K PELIEHUIO PA3IMYHbIX 337a4; ((OpMHUPOBaHHE MOTUBALIMM B U3YYEHHH HayK O IPUPOJIe, yOeKIEHHOCTH B
BO3MO’KHOCTH TO3HAHUS IPUPO/IbI, YBRXKEHHUS K TBOPIIAM HaYKU M TEXHUKH, TPAXKIAHCKOTO MaTpUOTU3MA, JII00BU K PoauHe, uyBcTBa rop-
JOCTH 32 CBOKO CTPaHy

npeomemmubie. yMETh PACCUNTHIBATH IIEPBYIO M BTOPYIO KOCMHUYECKYIO CKOPOCTH HA OCHOBE 3aKOHA BCEMUPHOI'O TATOTEHHUS; HAYUYNUTHCS
OOBSICHSITh 3HAUEHHE NOHATUH "oNTUMAaNIbHASI TpaeKTopus Noiera", "Bpems nosiéra K njaaHere"

Ctpoenne ConHeuHOU cUCTeMBI (7 4acoB)

10/1 CoBpeMeHHBIE IPENICTABIICHHS O CTPOCHHUH U 1 OTnanuus TUIAHET 3€MHOM IPYIIbI U IUIaHeT-TUranToB. [ inaners-kapnuku. Ma-
cocraBe CoJIHEUHON CUCTEMBI asle Tena. [losc Koiinepa u o6siako komer Oopra
mMemanpeomemuule.
JUYHOCMHDbLE.
npeomemmsle. yMETh ONUCHIBATH cocTaB COTHEUHON CUCTEMBI; YMETh OOBSICHATH OTJIMYUS TUIAHET 3€MHOM IPYIMIIbI U MJIaHET-TUTAaHTOB;
3HaTh, uTO Takoe nosic Koinepa u o61ako OopTa U KaKOB X COCTaB

11/2 [TInanera 3emust 1 dopma 3emitn, BHyTpEHHEE CTpOSHUE, aTMOcdepa U BIUSHUE TAPHUKOBOTO d(-

¢exTa Ha KIMMaT 3eMiu

MemanpeomemHble. GOPMUPOBATH YUSOHOE COTPYTHUUYECTBO C YUUTEIEM M CBEPCTHUKAMU, (OPMUPOBATH IIEJIeTIONIaraHie KaK MOCTaHOB-
Ky y4eOHOH 3a7]aui Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, i TOTO, YTO €II¢ HEU3BECTHO; BHIICIATh U
(dhopmMyIupoBaTh MO3HABATEIBHYIO 11€]1h, HICKATh U BBIACIATh HEOOXOAUMYI0 HH(POPMAIIMIO; TPUMEHSATh 3HAHUS U3 IPYTUX MPEAMETHBIX 00-
nacreu




n/a

Hara

miaH | gaxr

Tema ypoka Kon-80 Coneprxanue ypoka
yp 4ACOB acp Yp

auynocmuule. HOpMUPOBAHUE CAMOCTOSATEILHOCTH B IPUOOPETEHUH HOBBIX 3HAHHH U MPAKTHUECKUX YMEHUH, UCTII0Ib30BaHUE TPHOOpE-
TEHHBIX 3HaHUI B TIOBCEJHEBHOM KU3HU; (POPMUPOBAHUE HABBIKOB 000OIIEHNS U CUCTEMATU3allUN TEOPETUYECKOI0 MaTepuaa
npeomennble. yMETh ONUCHIBATh BHYTPEHHEE CTPOCHUE 3EMITU M COCTaB €€ aTMOC(epbl; HAYYUTHCS OOBSICHSITH CBSA3b CMEHBI CE30HOB T'O/1a
Y HAKJIOHA 3eMHOM OCH, BIUSTHHE NApPHUKOBOIO 3P deKTa Ha KiInMaT 3eMiId, poib MarHutocheps! 3emiu B 3amure Ouocdeps! oT KocMuye-
CKOI'0 M3JIy4eHUS

12/3

Jlyna u e€ BnusiHuE Ha 3eMJTIO 1 ®opmupoBanue nopepxHoctu JIynol. [Ipupona npuinBoB U OTIUBOB Ha 3emile U
UX BAMsHUE Ha ABMxkeHue 3emiu u JIynel. [Iponeccus 3eMHOM OcH U JBUKEHUE
TOYKU BECEHHETO PaBHOJICHCTBHS

Memanpeomemuule. GOPMUPOBATH YUCOHOE COTPYAHHYECTBO C YUUTEIEM H CBEPCTHUKAMU; (DOPMUPOBATSH I[EJICTIOIaraHue KaK MOCTaHOB-
Ky y4eOHOH 3a7]aui Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO U YCBOGHO YYAIIUMCS, U TOTO, YTO €lI€ HEU3BECTHO; BHIIEIATH U
(hopMyIIMpPOBaTh MMO3HABATEIBHYIO I1€J1b, UCKATh U BBIJICISITH HEOOXOUMYIO HH(POPMAITUIO, CIICAOBATh AITOPUTMY JIEATETHHOCTH
JUYHOCmHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B TPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI; POpMUpPOBaHIE HABBIKOB
0000IIECHNS ¥ CHCTEMATH3AI[UN TEOPETUICCKOTO MaTepraa

npeomemmusle. HAYIUTHCS OOBSICHATH MPUPOIY MPUIMBOB U OTJIMBOB Ha 3eMile; yMETh OOBACHATH 3HAYCHHE MOHATHS "TIperieccus 3eMHON
ocu" 1 OOBICHSATE DTO SIBJICHUE

13/4

[limaneTsl 3eMHOM TPyNIbI 1 dusnyeckue cBoricta Mepkypus, Mapca u Benepsl. McciienoBanus rmianer
36MHOM I'PYIIBI KOCMUYECKUMH annapaTtaMu

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

npeomemHubie. yMETh ONUCHIBATh OCOOCHHOCTH (PU3NYECKOM MPHUPO/IbI TUIAHET 3eMHOM IpyMIIbl; yMeTh (hOpMYIMPOBATH CXO/ACTBA U pa3Jiu-
YUl IJIAHET 3€MHOW IPYNIbl U HAYYUTHCS UX OOBSICHSTh

14/5

[Inanersl-ruranTsl. [1naneTel-KapIuku 1 ®dusnyeckue cpoiictsa fOnurepa, CarypHa, Ypana u Hentyna. Bynkanundeckas
JesATenbHOCTh Ha cnyTHHKE FOnmmrepa Mo. [Ipupona komen BOKpyT miiaHeT-
ruradToB. [limaHeTbI-KapJIMKu

Memanpeomemuole. GOPMHUPOBATH y4eOHOE COTPYAHUYIECTBO C YUUTEIIEM U CBEPCTHUKAMH; (DOPMUPOBATH IEJIeToIaraHue KaK MMOCTaHOB-
Ky y4eOHOH 3a71aui Ha OCHOBE COOTHECEHHS TOTO, YTO y’K€ U3BECTHO U YCBOCHO YYAIIUMCS, i TOTO, YTO €II€ HEU3BECTHO; BBIICIATH U
CbOpMy.HHpOBaTI) IMO3HAaBaTCJIIbHYIO ICJIb, UCKATh U BBIACIATH HeO6XO)II/IMy1-O I/IH(bOpMaHI/IIO, CJICO0BATh AJITOPUTMY ACATCIbHOCTU
JuYHOCmHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHH; (OPMUPOBAHUE HABBIKOB
0000IICHNS ¥ CUCTEMATU3AIMHA TEOPETHIECKOTO MaTepHaia

npeomentnble. yMETh ONUCHIBATh (PU3MUECKUE CBOICTBA IUIAHET-TUTAHTOB; YMETh OOBSCHUTH MPUPOY KOJIEI] BOKPYT IJIAHET-TUT'AaHTOB,;
3HATh, YTO MPEJACTABISIOT COOOW U TIe HAXOAATCS IJIAHEThI-KAPJINKU

15/6

Mansbie Tena CoTHEUHON CUCTEMBI 1 dusnueckas npupona acreponoB u komer. [losc Koiinepa u o6ako komeT
Oopra. [Ipupoma MeTEOpOB 1 METEOPUTOB




n/a

Hara

IJ1aH

(dakt

Tema ypoka Kon-80 Coneprxanue ypoka
yp 4ACOB acp Yp

memanpeomemmuoie. GOPMHUPOBATH y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMH; (POPMUPOBATH LIEJIEoIaraHue KaK MOCTaHOB-
Ky y4eOHOH 3a7]aui Ha OCHOBE COOTHECEHUS TOT0, UTO YK€ U3BECTHO U YCBOEHO YYAIUMCS, U TOT0, YTO €lI€ HEU3BECTHO; BBIIEIATH U
(bopMyIHpOBATH O3HABATENLHYIO LEJb, UICKATh U BBIACIATH HEOOXOAMMYIO HH(OPMAIHIO, CIeI0BATh AITOPUTMY JESTEILHOCTH
JUuYHOCmHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B IPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUIT; POpMUpPOBAHIE HABBIKOB
0000IIIEHUS 1 CUCTEMAaTH3AIMH TEOPETUIECKOTO MaTepraa

npeomemmusle. yMETh ONUCHIBATh (DU3MUECKHUE CBOMCTBA aCTEPOUIOB U KOMET; yMETh (hOPMYJIUPOBATh PA3HUILY MEXAY METeOpaMH, METEO-
pouIaMU, METEOPUTAMHU M OOJTHIaMHU

16/7

CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOXK- 1 CoBpeMeHHbIE MPEJICTABICHUS O NTpoucxoxaeHuu CosiHeuHon cucteMbl. Kocmo-
neuust COIHEYHON CUCTEMBI rounueckas Teopus O.10. [lImunra

MemanpeomemHuple. CIyllaTh, BCTYNaTh B IUAJIOT, y4aCTBOBATh B KOJJIEKTUBHOM OOCYXACHUU MTPOOIIeMbl; JOPMHUPOBATH IIeNIeNONIaraHe
KaK MOCTaHOBKY y4€0OHOM 3a/1a4yll HA OCHOBE COOTHECEHMSI TOT0, UTO Y>KE€ MU3BECTHO M YCBOEHO yUaIllUMCS, U TOT0, YTO €11 HEU3BECTHO;
CaMOCTOSITENILHO BBIJENATH [T03HABATENBHYIO 11€]1b, YCTAHABIUBATH IPUYUHHO-CJIEICTBEHHBIE CBSI3U

Jauynocmuule. HoOpMUPOBAHHE [IEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH U OOIIECTBEH-
HOM MpakTuku; (GOpMHpPOBaHKE HABBIKOB CAaMOaHAIN3a U CAMOKOHTPOJIS

npeomemuble. HAYIUTHCS 00BACHATH popmupoBanue CONHIIA U IUTAHET Ha OCHOBE COBPEMEHHBIX TPEACTaBICHUH 0 mpoucxoxaeHnu Coi-
HEYHON CHUCTEMBI

AcTpoduszuka

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

17/1

Mertoap! acTpopu3nIECKUX UCCIIETOBAHHI 1 [TpuHIUIT NEHCTBUSA U YCTPONUCTBO TEIECKOMOB, pepakTOpoB U peIIeKTOPOB.
Panunoreneckonsl u paguonHTepdepoMeTpsl

Memanpeomemuuple. BbISBIATH IPOOJIEMY, C JOCTATOYHOM MOJIHOTON U TOYHOCTBIO BBIpaXKaTh CBOU MBICIIH; BBIJIENSITh U OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (GU3UKHU U YTO eIl MOAJICKUT YCBOCHHUIO, OLICHUBATh KAUeCTBO U YPOBEHb YCBOCHUS MaTepHaia; aHAJIM3UPOBaTh U
CHUHTE3UPOBATh 3HAHUS, YCTAaHABJIUBATh IPUYUHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKYIO LIENb PACCYK/IEHUH, CTPYKTYPHUPOBaTh 3Ha-
HUS

auynocmuwle. HOpMUPOBaAHNE YMEHUS BECTU AUAJIOT C YUUTEIEM U OJHOKIACCHUKAMH Ha OCHOBE PABHONPABHBIX OTHOIIEHUI U B3aHMHOIO
YBa)KEHHsI; OCO3HAHUE IEHHOCTH HAayYHBIX 3HAHUH JUIsI OOBSICHEHHUS SIBJICHUI OKPYXKAIOIIEro MUpa

npeomentnbie. HAyUUThCSl OOBACHATh YCTPOUCTBO pedpakTopa U pedaexTopa; ymMers GopMyIHMpOBaTh IPUHIUIN JEHCTBUS PaAHOTENECKO-
11a; HAYYUTHCSI OOBSICHATh 3HaUCHUE MOHTHA "pa3peliaronasi CriocoOHOCTh"

18/2

Connne 1 Ornpenenenne 0OCHOBHBIX XapakTepucTuk ConHna. CTpoeHUe COJTHEYHOM aTMO-
cdepbl. 3aKOHBI U3Ty4YeHHUs1 a0COMOTHO TBEPOrO Tea U Temreparypa goroche-
PbI U IIATCH. HpOfIBJ'IeHI/Ie COJTHEYHOU aKTUBHOCTH M €€ BIIMIHHE HA KJIMMAaT U
o6uocdepy 3emnu

Memanpeomemuble. C TOCTATOYHOM IMOJTHOTOW U TOYHOCTBIO BBIPAYKATh CBOU MBICITH, IOOBIBATH HEIOCTAOIIYIO HH(POPMAITUIO C ITOMOIIBIO
BOIIPOCOB; OCO3HABAThH CAMOT0 Ce0sI KaK ABMXKYIIYIO CHITY CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTH K MPEOJIOJICHUIO MPETSITCTBHIA U CAMOKOP-
PEKIINU, COCTABJIATH IJIaH PEIICHHS 33149, CAMOCTOSATEIFHO UCIIPABIIATH OMIUOKH; CO3/1aBaTh, IPUMEHSAThH U MPEe0OpPa30BbIBATH 3HAKU H
CHMBOJIbI, MOACIN U CXEMbI JJIA pCH_IeHI/HI y‘ICGHBIX U ITO3HABAaTCJIbHBIX 3aJa4, BBIACIATH U KHaCCI/Iq)I/II_[I/IpOBaTB CyIJ_ICCTBeHHBIC xapaKTepI/I-
CTHKH 00BEKTa




n/a

Hara

miaH | gaxr

Tema ypoka Kon-80 Coneprxanue ypoka
yp 4ACOB acp Yp

JUYHOCHMHble. POPMUPOBAHUE IIETTIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEH-
HOM IIPAKTUKH; UCTIOJIB30BaHKE MPUOOPETEHHBIX 3HAHUMN ISl OOBSICHEHUS SBJIICHUM, HA0II0JaEMBIX B IIOBCETHEBHOM KU3HHU
npeomemuble. YMETh ONTUCHIBATE CTPOCHHE U COCTAB COJIHEYHOU aTMOCc(hephl; HAydUThCsI OOBICHATH 3HAYCHHE MMOHATHS "COTHEYHAS aK-
THUBHOCTB" 1 €€ BIIMSIHUE HA MPOLIECCHl HA 3eMJie

19/3

BuyTpeHHee CTpOoeHHE U HCTOYHUK YHEPTUH 1 Pacuér temneparypsl BHyTpu CosHua. TepMosaepHbIil HCTOYHUK 3HEPTUU
ComnHia Comnna u neperoc sHeprun BHyTpu Cosaia. HaGimroaeHus: COTHEYHBIX HEUTPH-
HO

MemanpeomemHble. VICTIONb30BaTh aJICKBATHEIC SI3bIKOBBIC CPECTBA JIJIs 0TOOpakeHHs nH(opManuy B (hOpMe PeUEBhIX BHICKA3BIBAHUH C
LETIBI0 TUITAHUPOBAHUS, KOHTPOJISL U CAMOOIIEHKH; 0CO3HABATh CAMOT0 Ce0s KaK ABMKYIIYIO CUITYy CBOETO Hay4eHHSsI, CBOIO CIIOCOOHOCTD K

MIPEOIOTICHUIO MPEMATCTBUN U CAMOKOPPEKLINHU; O0BSACHATH (PU3NYECKUE MPOIIECCHI, CBSI3U M OTHOILEHUS, BBISBIISIEMBIE B ITPOLIECCE H3yUe-
HHUS JAHHOU TEMEI

JUYHOCmHble. POPMUPOBAHUE IIETTIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU M OOIIECTBEH-
HOM IIPAKTUKH

npeomemHmsle. yMETb ONIUCHIBATh BHyTpeHHee cTpoeHue CoHIa; 3HaTh, UTO TEPMOSAEPHBIEC PEAKLIUU ABJISIFOTCS HCTOYHUKOM COJTHEYHOU

SHEPTUH; HAYUUTHCS 00BSICHITH 3HAUYEHUE UCCIICIOBAHUI COTHEYHBIX HEUTPUHO

20/4

OCHOBHBIE XapaKTEPUCTUKH 3BE3] 1 OmnpeneneHre OCHOBHBIX XapaKTepUCTHK 3BE31. CriekTpanbHas KilaccuuKanus
3B€31. [lnarpamma "creKTp-cBETUMOCTB" U paclpeneiacHue 38€31 Ha Hell. CBA3b
MacChl CO CBETUMOCTBIO 3BE3]] ITIABHOM MOCIIEN0BATEIbHOCTH. 3BE3/1bl, KPACHBIE
TMTaHTbl, CBEPXTUTAHTHI U Oesble KapIUKH

Memanpeomemmbpie. C TOCTATOYHOMN MOJHOTON U TOYHOCTBIO BBIPAXkKaTh CBOM MBICIIM B COOTBETCTBUU C 33J]a4aMU U yCIOBUSIMH KOMMYHH-
Kalluy, CIyIIaTh U BCTYIATh B TUAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYKAECHUU MPOOJIEMBL; 0CO3HABATh CaMOro ce0s Kak JBIDKYILYIO
CHIIy CBOETO Hayu€HUsl, CBOIO CIIOCOOHOCTD K MPEOJI0JIEHUIO MIPETSITCTBUNA U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTh, CO3/1aBaTh, IPUMEHATh U
peoOpa3oBbIBaTh 3HAKU U CUMBOJIBI JUI PELIeHUs y4eOHBIX U MTO3HABATEIbHBIX 33134

auynocmuwle. HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOILIECTBEH-
HOH IIPAKTUKH

npeomemmuole. HAyINTHCS OOBSICHATH CBSI3b MEXK/1Y 3BE3/IHOM BEIMYMHON U CBETUMOCTBIO 3BE3/Ibl; YMETh ONMMCHIBATh CIEKTpaIbHbIE Kilac-
CBI 3BE31; YMETh IOJIb30BaThCS IUAarpaMMOil "ClIEKTP-CBETUMOCTB'; YMETh OIIMCBHIBATH CTPOEHHUE 3BE3/1 INIABHOM MOCIIE10BATEILHOCTH, I'H-
TaHTOB M CBEPXTUT'aHTOB

21/5

benble kapnuku, HEUTPOHHBIE 3BE3/bI, YEP- 1 OcobeHHOCTH CTpoeHus OeNbIX KapIuKoB U mpezen Yanapacekapa Ha UX Maccy.
HbIE IBIPBL. J[BOIHBIE, KPATHBIE U IIEPEMEH- [Tynscapsl 1 HeWTpoHHBIE 3BE3bL. [ToHsTHE Y€pHOIT NBIpHI. Habmtonenus aBoii-
HBIE 3BE3 /bl HBIX 3BE3]1 U onpeneneHue ux macc. I[lynscupyromue nepeMeHsslie 3B€3/1ul. Lle-
(enibl U CBsI3b IepUOJa MyIbCALMHA CO CBETUMOCTBIO Y HUX

Memanpeomemuple. C TOCTaATOUHOM IMOJTHOTOW U TOYHOCTBIO BBIPAKaTh CBOM MBICIIM B COOTBETCTBHUHU C 3a/ladaMH U YCIOBUSMU KOMMYHHU-
Kalluy; IUIAaHUPOBATh U MPOTHO3UPOBATh PE3YJIBTAT; AHAIN3UPOBATh U CHHTE3UPOBATh 3HAHUS, YCTAHABIMBATH IPUYMHHO-CIIEICTBEHHbIE
CBSI3M, CTPOUTH JIOTUUYECKYIO LIENIb PACCYXACHUN, CTPYKTYpUPOBATh 3HAHUS

JUuYHOCcCmHble. POPMUPOBAHUE YCTOWYNBON MOTHBAIIMU K TPUOOPETEHUIO HOBBIX 3HAHUM U IPAKTHYECKUX YMEHUN




n/a

Hara

Kom-Bo

miaH | gaxr

Tema ypoka Conepxanue ypoka

qaCoB

npeomemuble. HAyIUThHCS OMHUCHIBATH CTPOCHHUE OCITBIX KAPJIMKOB, HEUTPOHHBIX 3BE3]I, MYIHCAPOB M YEPHBIX JIBIP; YMETh (hOPMYIUPOBATH
onpe/ieIiCHUE MOHATHH " IBOMHBIE 3BE3/1bI", "KpaTHBIE 3BE3/IbI", "3aTMEHHO-TIEpEMEHHBIC 3BE3/1bI", "MYIbCUPYIONIUE TEPEMEHHBIEC 3BE3IbI"

22/6

HoBble 1 cBEpXHOBBIE 3BE3/1bI 1 Habito1aemble posIBIIEHUS B3pPbIBOB HOBBIX U CBEPXHOBBIX 3BE3/1. CBOiiCTBa
OCTaTKOB B3PbIBOB CBEPXHOBBIX 3BE3]L

MemanpeomemHple. OCO3HAHHO TJIAHUPOBATh U PETYIUPOBATH CBOIO ACSTENbHOCTD, BBISIBISATH MPOOJIEMbI, BIaeTh YCTHOM U MUChMEHHOU
peunio; (OpMHUPOBATH IIeNIeNoaraHie Kak MOCTaHOBKY y4eOHOM 3a7jaui Ha OCHOBE COOTHECEHHSI TOTO, YTO Y>K€ U3BECTHO M YCBOEHO y4a-
UIUMCS, U TOTO, YTO €I1I€ HEU3BECTHO; CAMOCTOATEILHO BBIACISATH IO3HABATENbHYIO 11€J1b, YCTAaHABIMBATH IPUYHMHHO-CIIEICTBEHHBIE CBA3H,
OOBSICHATH PA3JINIHBIC SBJICHHS HA OCHOBE (DM3HUECKOHN TeOpHH

JUYHOCmHble. POPMUPOBAHUE MOTHUBAIIMY B U3YUCHUHU HAYK O MPUPOJE, YOSIKKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS TIPUPO,IBI
npeomemmubsle. HayuInTHCS (OPMYIIMPOBATH OMpe/IesieHrne TOHATUI "HOBast 3Be3a"", ""'cBepXHOBas 3Be3/1a"; yMETh OOBSICHATh MPUUHHBI
BCIIBIIIIEK HOBBIX M CBEPXHOBBIX 3BE3]T; YMETh (DOPMYIUPOBATH PA3IMUUSI CBEPXHOBBIX IIEPBOTO U BTOPOTO THUIIA

23/7

OBosronus 3B€3]1 1 Ku3nb 3BE37 pa3nnyHON Macchl U €€ OTpa)KeHUE Ha Juarpamme ''ceKTp-
CBETUMOCTH". ['paBUTALIMOHHBII KOJIAIC U B3pBIB O€J0r0 KapauKa B TBOMHOM
CUCTEME M3-3a IEPETEKaHUs Ha HETO BEIECTBA 3B€3/IbI-KOMIIaHboHA. [ paBuTanu-
OHHBIH KOJIJIAIIC JIpa MaCCUBHOM 3B€3/bl B KOHILIE €€ ku3HU. OLeHKa Bo3pacTa
3BE3/THBIX CKOIUICHUU

Memanpeomentnvle. BBISABIATH IPOOIIEMY, C TOCTATOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIN; BBIJIEJIATh U OCO3HABATh TO, YTO
YK€ YCBOEHO B Kypce GU3HUKH U YTO elI€ MOAJIEKUT YCBOECHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHMSI MaTepHalla; aHAJIM3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIUBATH IIPUUUHHO-CIICACTBEHHBIEC CBSA3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYKACHUHN, CTPYKTYPUPOBAThH 3Ha-
HHUS

auynocmuwte. HopMUpPOBaAHHE YMEHUS BECTU AUAJIOT C YUUTEIEM U OJHOKIACCHUKAMHU Ha OCHOBE PABHOIPABHBIX OTHOIIEHUH U B3aUMHOTO
YBa)KEHMsI; OCO3HAHUE 1IEHHOCTH HAayYHBIX 3HaHUM 1711 OOBSICHEHUS SIBJICHUN OKPY>KAIOIIEro Mupa

npeomemmuoie. yMeTh GOPMYJINPOBAThH ONpeeNICHIE MOHATUS "IPOTO3Be3/1a"; HAYUUThCS ONKCHIBAThH 3BOIOIMIO 3BE3/1; 3HATh, KaK OIpe-
JEJISIFOT BO3PACT 3BE3THOTO CKOIUIEHUS

Mueunslii myTs (3 yaca)

24/1

I'a3 u mbuTE B ["amakTuke 1 HabGnromaembie XapakTepUCTUKH OTpaKaTeIbHBIX B TP Y3HBIX TYMAaHHOCTEH.
Pacnipenenenue nx BOomu3u riockoctu ["anaktuku. CnupanbHast cTpykrypa ['a-
JTAKTHKU

MemanpeomenHuple. ClyliaTh, BCTYNaTh B JHAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYXJIEHHH MPOoOJIeMbl; (POPMHUPOBATH IIeJIeNoJaraHue
KaK MOCTAaHOBKY y4eOHOM 3a/1a4ll HA OCHOBE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO M YCBOCHO y4alllUMCS, ¥ TOTO, UTO €ll€ HEM3BECTHO;
CaMOCTOATEIIBHO BBIACIIATH [I03HABATEIbHYIO 1I€)Ib, YCTAHABIMUBATH IPUYUHHO-CIICICTBECHHBIE CBS3U

auynocmuwle. HoOpMUPOBaHNE YCTOMUMBOIO HHTEPECA K U3YUEHHIO HOBOTO

npeomentHble. HAYUUTHCSl O0BSCHATh IPUYMHBI CBeueHUs 11U y3HBIX TYMAaHHOCTEH; 3HaTh, KAK 00pa3yIOTCs OTpa)KaTesIbHbIe TYMAHHOCTH

25/2

PaccesinHbI€ U 1IapOBbIE 3BE3AHBIE CKOILIE- 1 HabGnronaembie cBOMCTBa CKOTUICHUH M X pacnpeneneHue B ['amakTuke
HHUS

MemanpeomemHuuple’ VICTI0Nb30BaTh aJIEKBATHHIE SI3BIKOBBIE CPECTBA JIJIsl 0TOOpakeHUs nH(opManuu B (hopMe peueBbIX BHICKA3bIBAHUH C




n/a

Hara

IJ1aH

(dakt

Tema ypoka Kon-80 Coneprxanue ypoka
yp 4ACOB acp Yp

LEJIBIO IJIAHUPOBAHUS, KOHTPOJIS U CAMOOLICHKH; OCO3HABaTh CaMOro ce0s KaK JIBIDKYIIYIO CUIIY CBOETO HAyU€HMs, CBOIO CIIOCOOHOCTH K
IIPEOJI0JICHUIO MPEMSITCTBUI U CAMOKOPPEKIIMU; OOBSCHATh IPOLIECCH, CBSI3U M OTHOILEHMSI, BBISIBIIIEMbIE B IIPOLIECCE N3YUEHUS TaHHON
TEMBI

auynocmuwle. HOpMUPOBaAHNE MOTUBALIMH B U3YUYEHUH HAyK O MPUPOJIE, YOSKAEHHOCTH B BOZMOXKHOCTHU MTO3HAHUS IPUPO]IbI
npeomemmusie. yMETb ONUCHIBATH CTPOEHUE PACCESIHHBIX U IAPOBBIX 3BE3AHBIX CKOIJIEHUM

26/3

CBepxMaccuBHas 4Y€pHas JIbIpa B LIEHTPE 1 Habmroienue 3a aBrxeHueM 3B€37 B eHTpe ["anaktuku B nuHdpakpacHblii Tesne-
MuiteyHoro nytu ckorl. OleHKa Macchl U pa3MepoB YEPHOU ABIPHI 10 ABUKEHUIO OTICIbHBIX 3BE3]

MemanpeomentHple. BBIABISTH POOIEMY, HHULIIMATHBHO COTPYIHUYATH B IIOMCKE U cOope MHPOpMAIUK [T €€ pa3pelieHHsT; BIIEIATh U
OCO3HaBaTh TO, YTO YK€ YCBOCHO U 4TO ell€ MOJJIEKUT YCBOCHHUIO, OLIEHNBATh KAYECTBO M YPOBEHb YCBOCHHMS MaTEpHUAJIa; aHAJIU3UPOBATh U
CHUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUYMHHO-CJIECICTBEHHbIE CBSA3H, CTPOUTH JIOTHYECKYIO LI€NIb PACCYXIEHUH, BBIIBUIaTh U 0OOCHO-
BBIBATH TMIIOTE3bI

auynocmuwte. HopMUpOBaHHE LIEIIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEH-
HOM IIPAKTUKH

npeomentnble. 3HaTh, KAK OOHAPYKUJIM CBEPXMACCUBHYIO YEPHYIO JbIpY B 1IeHTpe ["anakTuku

l"amakTukm (3

Jaca)

27/1

Krnaccudukanus ranaktuk 1 Turmbl ranakTuk ¥ X cBorcTBa. KpacHoe cMenienne u onpeeneHue pacCToOSHAN
JI0 TajakTHK. 3akoH Xa006a. BpaleHnue ranakTuk u cogepkaHue TEMHON mare-
pHUH B HUX

MemanpeomentHple. NCTIONIb30BaTh aIEKBaTHBIE SI3bIKOBBIE CPEACTBA TSl 0TOOpaXeH!ss HHPOpMaLuu B popMe pedeBbIX BbICKa3bIBaHUMH C
LEJIBIO [UTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKH; OCO3HABATH CAMOT'0 ce0s1 KaK JBHXKYIIYIO CHIIy CBOETO Hay4EHUs], CBOIO CIIOCOOHOCTH K
MIPEOJI0JICHUIO MPEMSTCTBUI U CAMOKOPPEKIIMU; O0BSICHATH MPOLIECCHI, CBSI3U M OTHOILIEHMS], BBISIBIIIEMbBIE B IIPOLIECCE N3YUEHUS TaHHON
TEMBI

auynocmuwte. HopMUpOBaHHE MOTUBAILIMY B U3YUYEHUH HAyK O MPHUPOJIE, YOSKAEHHOCTH B BOZMOKHOCTHU TIO3HAHUS PHPO/IBI
npeomemmusle. HaAyUNTHCS ONUCHIBATH JUIMIITUYECKHUE, CIIMPAJIbHbIE U HENMPAaBUIIbHbIE FAJIAKTUKH; YMETh (OPMYIHUPOBATH 3aKOH Xab0ia;
3HATh CIIOCOOBI OMPECNICHHS] MACChl TATAKTHK

28/2

AKTHUBHBIE TAJTAKTUKHU U KBa3aphbl ‘ 1 ‘ IIpupona aktuBHOCTH ranaktuk. [Ipupona kBazapos

MemanpeomenHuple. CIyliaTh, BCTYNATh B JUAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYX/IEHUH MPOoOIeMbl; (POPMHUPOBATH IIeNIeNIOIaraHue
KaK MOCTAaHOBKY y4eOHOM 3a/1a4ll HA OCHOBE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO M YCBOCHO y4alllUMCS, ¥ TOTO, UTO €ll€ HEM3BECTHO;
CaMOCTOSITENILHO BBIJENIATH [103HABATENBHYIO 1€]Ib, YCTAHABINBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U

JUYHOCmHble. POPMUPOBAHUE CAMOCTOATEIHLHOCTH B TPUOOPETEHNUH HOBBIX 3HAaHUMN U MPAKTUYECKUX YMEHMI; POpMHUpOBaHIE HABBIKOB
0000I1IeHUS ¥ CUCTEMAaTH3AIMH TEOPETUYECKOT0 MaTepraa

npeomemmusle. yMETh OOBICHATH MPUPOAY AKTUBHOCTHU T'aJlaKTUK; HAYYUTHCSA (POPMYJIMPOBATh 3HAUECHUE MOHATHUS "KBazap" U yMeTb OIU-
CBIBaTh €ro (PM3UYECKYIO IPUPOIY

29/3

CxorieHus rajlakTUK 1 [Ipuponaa cKkOIIEHH ¥ pOJb TEMHON MaTEpUU B HUX. MEXTAIAKTUYECKUI Ta3 U
PEHTI€HOBCKOE U3ITyY€HUE OT HEeTo. Sluencrast CTpyKTypa pacrpeeieHus rajiak-
THK W CKOIUIEHHH BO BcenleHHOM




n/a

Hara

miaH | gaxr

Kom-Bo

Tema ypoka
M 4acoB

Conepxanue ypoka

Mmemanpeomemmple. HOpMUPOBATH yUeOHOE COTPYAHUYECTBO C YUUTEJIEM U CBEPCTHUKAMHU; (POPMHUPOBATH IIEIIETIOIaraHie KaK IIOCTaHOB-
Ky y4eOHOH 3a1a4i Ha OCHOBE COOTHECEHMsI TOT'0, YTO YK€ U3BECTHO M YCBOEHO y4alllUMCsl, U TOT'0, YTO €Il€ HEN3BECTHO; BBIIENIATh U
(bopMyIHpOBaTH O3HABATEIBHYIO LENb, UICKATh U BBIACIATH HEOOXOUMYIO HH(POPMAITUIO, CIEI0BATH AITOPUTMY JIEATEILHOCTH
auynocmuwle. HopMUpOBaHHE LIEIIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOH IIPAKTUKH

npedmemnbte . YMETh OOBACHATH Ipupoay CKOILICHHI raJJaKTHUK, UX PCHTTCHOBCKOI'O M3JIYUCHUA

Ctpoenue u 3Bomonus Beenennoii (2 yaca)

30/1

Koneunocts u 6eckoneunocts Beenennoi 1 CBs13b 3aKOHA BCEMUPHOTO TATOTEHUS C TIPEICTABICHUSIMU O KOHEUYHOCTH U Oec-
KoHeuHOCTH Beenennoil. @otomerpruueckuii mapagokc. Heooxoaumocts 001meit
TEOPUHU OTHOCUTEILHOCTH JUIs TOCTPOCHUs Mozenu Beenennoi

MemanpeomemHpie. C TOCTATOYHOUN MOJHOTON U TOUHOCTBIO BBIPAXKaTh CBOM MBICIU B COOTBETCTBUU C 33J]a4aMU U YCIOBUSIMH KOMMYHH-
KaIll|, CJIYIIATh U BCTYIATh B AUAJIOT, Y9aCTBOBATh B KOJUIGKTUBHOM OOCYKICHHH MTPOOJIEMBI; BBIIOIHSITH ICHCTBUS 10 00pas3ily, OIICHU-
BaTh U KOPPEKTUPOBATH ACUCTBUS B COOTBETCTBUU C 3TAJJOHOM; CHCTEMHO MBICIUTb, CO3/1aBaTh, IPUMEHSITh U IPEOOPA3OBLIBATH 3HAKU U
CHUMBOJIBI JIsl pellIeHUs YYeOHBIX M MO3HABATEIBHBIX 33124

JuYHOCmHble. POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U OOIIECTBEH-
HOM IIPaKTUKH; GOpMUPOBAHUE YOKIEHHOCTH B TPUMEHUMOCTH 3aKOHOB (DU3UKH K PEATbHBIM SIBIICHUSM

npeomemmbsle. HAyINTHCS HOPMYIMPOBATH 3HAUEHUE TOHATHUS ""(POTOMETPHUUECKHI MapagoKke"; yMETh OOBSCHATH CBSI3b 3aKOHA BCEMUPHO-
T'0 TATOTEHUS C TIPEICTABICHUSIMU O KOHEUHOCTH M OECKOHEUHOCTH BceeneHnHol; 3HaTh HEOOX0IUMOCTh OOIIEeH TEOPUU OTHOCUTEIBHOCTH
JUISL TIOCTPOEeHUs Moienn Beenennon

31/2

Mopens "ropsiueit Beenennoit" 1 CBs13b cpeqiHel TIIIOTHOCTH MaTEPHH C 3aKOHOM paclIMpeHus U reomerpueit Bee-
neHHon. Paguyc u Bo3pact BeenenHon

MemanpeomemHble. BLISIBIISITH TPOOIEeMy, MHUIIUATUBHO COTPYAHUYATH B TIOMCKE U cOope nHbOopMaIuu i €€ pa3perieHus; BEIACIATh U
OCO3HABATh TO, YTO YK€ YCBOCHO U YTO €IIE MOJIEKUT YCBOCHHUIO, OLICHUBATh KAaYE€CTBO U YPOBEHb YCBOCHUS MaTepUaa; aHaJIu3upOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIUBATH IPUUYUHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTH JIOTUUECKYIO IIETTh PACCYKIACHH, BBIIBUTATh U 000CHO-
BBIBaTh TMITOTE3BI

auunocmuule. HOPMUPOBAHKE 1IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOIIECTBEH-
HOH IIPAKTUKH

npeomemmble. HAYIUTHCS (HOPMYIUPOBATH 3HAUCHUE MTOHATUH "Topsiuast Becenennas', "Meraraiiaktuka'; yMeTh OMMUCHIBATH KOCMOJIOTHYE-
ckue Mozenu BeeseHHom

CoBpeMeHHbIe TPOoOIeMbI acTpoHOMHH (3 Haca)

32/1

YckopeHHoe pacimupenue BeeneHHon u 1 Bknan TémHo# Mmatepun B Maccy Beenennoii. HaOmronenue cBepXHOBBIX 3BE3]T B
TEMHAas YHEPIUs JAIEKNX TaJIaKTUKAaX U OTKPBITHE YCKOPEHHOr 0 pacmupenns Beenennou. 1pu-
pOJia CHJIbI BCEMUPHOI'O OTTAJIKUBAHUS

MemanpeomemHuuple. BLISABIATH IPOOJIEMYy, MHUIIMATUBHO COTPYIHUYATh B MIOMCKE U cOope nHpopManuu uist e€ pa3peuieHus; BbIACIITh U
OCO3HABaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U UTO elI€ MOUICKUT YCBOSCHHIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHHS MaTepHaa;
aHAJIM3UPOBATh U CHHTE3WPOBATh 3HAHUS, YCTAaHABIMBATh MPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTUUYECKYIO 1IeTIh PACCYXACHUM, BbI-




Ne Hara Kom-Bo
Tema ypoka Conepxanue ypoka

0/ | nnan | gaxr 4acoB
JBUTaTh 1 000CHOBBIBATH TUIIOTE3BI
auynocmuwle. HopMUPOBaHHE LIEIIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEH-
HOH IIPAKTUKH
npeomemmubie. HAy4YNThHCS ONUCHIBATh SIBJICHUE YCKOPEHHOTO pacIiupeHyst BeeneHHoM; 3HaTh, 4TO y4€HbIE TOHUMAOT 110 TEMHOM dHEPTHU-
eif; 3HaTh (PU3NYECKUI CMBICI KOCMOJIOTHYECKOH IMOCTOSIHHOM B YpaBHEHHH DUHIITEHHA

33/2 OO6HapyxeHue TIaHeT y APYTuX 3BE3] 1 HeBunumple ciyTHUKH y 3BE37. MeTO bl 00HAPYKEHUS IK30TUIAHET. DK30IIIaHe-

THI C YCJIIOBUSIMH, OJIAaTONPUSTHBIMH JUISI XKU3HH

MemanpeomentHple. BBIABISTH POOIEMY, HHULIIMATHBHO COTPYIHUYATH B IIOMCKE U cOope MHPOpMAIUK [T €€ pa3pelieHHsT; BIIEIATh U
0CO3HABATh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U YTO eIlé MOATIEKUT YCBOCHHUIO, OLIEHUBATH KAY€CTBO U YPOBEHb YCBOCHHS MaTepHaa;
aHAJIM3UPOBATh U CUHTE3UPOBATH 3HAHUS, YCTAaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYXKICHUMN, BbI-
JBUTaTh U 000CHOBBIBATh TUIIOTE3BI
auynocmuwte. HopMUpOBaHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIIECTBEH-
HOM IIPAKTUKH
npeomentnble. yMETh OUCHIBATh METO/Ibl OOHAPYKEHHSI SK30ILIAHET

34/3 [Touck xxu3HuU 1 pazyma Bo Beenennoi 1 Pa3BuTune npeacraBiieHUi O CylIeCTBOBAaHUM KU3HU BO Beenennon. @opmyia

Hperika u yncno nuBuin3anuid B ['amaktruke. [IoMcK CUTHAIOB OT BHE3EMHBIX
LHUBUJIM3AlMI U 110J]a4a CUTHAJIOB UM

MemanpeomemHuuple. BbISABIATH IPOOJIEMY, MHULIMATUBHO COTPYIHUYATh B MIOMCKE U cOope nHpopMaluu AJis €€ pa3pelieHns; BbLACIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U YTO €Il MOJUIeKHUT YCBOCHUIO, OLIEHUBATh KAYECTBO M YPOBEHb YCBOCHMSI MaTepHaa;
aHAJIM3UPOBATh U CHHTE3WPOBATh 3HAHUS, YCTAaHABINBATh IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTUUYECKYIO 1I€TIb PACCYXAECHUMN, BbI-
JIBUTaTh 1 000CHOBBIBATH TUIIOTE3BI

Jauynocmuwle. HOpMUPOBAHKE LIEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOILIECTBEH-
HOW MPaKTUKH; (OPMHUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmusle. HayuInThCs HOPMYINPOBATH MPOOJIEMbI TOMCKA BHE3EMHBIX IMBUJIN3ALINN; yMETh 00BACHATH hopmyiny [peiika

Peseps (1 gac)




