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IHosicHUTEJLHAA 3aIIHCKA

PaGoyast mporpamma 1o acCTpOHOMUY COCTABJICHA B COOTBETCTBHHU C:

npukazoM MunuctepctBa obOpasoBanuss u Hayku P® or 29 wmrons 2017 r. Ne 613 "O BHecenun
M3MEHEHHH B (eiepaIbHbIN TOCYJapCTBEHHBIN 00pa30BaTENbHBIM CTAaHAAPT, YTBEPKIEHHBIN TPUKA30M
MunucrepceTBa oOpazoBanus U Hayku P® ot 17 mas 2012 r. Ne 413"

npukazoM MunucTepcTBa obOpasoBanuss u Hayku P® ot 20 wmroms 2017 r. Ne 581 "O Buecenun
U3MEHEHH B (enepaibHbIi IepeueHb YUEeOHHKOB, PEKOMEHIYEeMBIX K HCIOJb30BAHUIO TIPU
peanu3ani UMEIOIIUX TOCYAapCTBEHHYIO aKKpPEAWUTAIMI0 00pa30BaTENbHBIX MPOTpaMM HadaIbHOTO
o0miero, OCHOBHOTO 00mEero, cpeaHero oOmero oOpa3oBaHUs, YTBEPKIACHHBI MPHUKA30M
MunncrepeTBa oOpazoBanus U Hayku PD ot 31 mapra 2014 r. Ne 253",

nucbMoM MuHucTepcTBa obpasoBanusi U Hayku P® ot 20 mrons 2017 r. Ne TC-194/08 "OG6 op-
raHu3aluyu U3ydeHus yueOHoro npeamera "AcrpoHomus';

puUMepHOil pabouelt mporpamMmMoii o npeamery (AcrpoHomus. Meroanuyeckoe nocodue 10—11kmaccsl.
ba3oBbIii ypoBeHB: yueb. mocoOue s yduTenei o0I1eo0pa3oBaTeIbHOM OpraHu3aliuii /moja pell.
B. M. Yapyruna.—M.: TIpocseienue, 2017).

Konuuecmeso uacos, omeooumvix na uzyuenue npeomema. 335.

Mooenv npenodasarnus: 1 u 6 nedento 6 nonyeoousx 10 u 11 kraccos.

Yu4yebHO-MeTOANYECKOE U MaTEPUAJTBbHO-TEXHUYIECCKOC o0ecreueHue 06Pa30BaTeﬂbHOFO nmpomecca

Yuebno-memoouueckuii KoMniekm, UCnOIb3yeMblll NPU pearusayuu paboyel npocpammol:

1. Yapyrun B. M. Actporomus. 10—11 kmaccel: yueb. mnsi oOmieoOpa3oBar. opraHu3amuii: 0a30BbIi
yposeHs / B. M. HUapyrun.—M.: TIpocsemnienue, 2018.

2. Actponomus. Meroaundeckoe nocodue: 10—11kmaccel. ba3oBbliil ypoBeHb: yuel. mocodue Iisi yunuTesnei
o0meoOpazoBat. opranmu3anuii / moa pea. B. M. Uapyruna.—M.: [Ipocsemenue, 2017.

Jlumepamypa:

1. SxsoI'. C. HaOmromeHus W mpakTHYeCKHE pabOThl IO AacCTPOHOMHHM B CpeAHe 1kose.—M.:
[Ipocenienue, 1965.

2. Mamaxosa I'. U., Crpayr E. K. Iunaktuueckuii MmaTtepuas mo acrpoHomun: IlocoOue mus ydurens.—
M.: IIpocBenienue, 1984.

3. Jleuran E. I1. /Iunaktuka actponomun.—M.: Dautopuan YPCC, 2004.

4. Kynukosckuii [1. I'. CnpaBounuk mobutens actponomun / nmof ped. B. I'. Cypauna.—M.: Dautopuan
YPCC, 2002.

5. Tlepenbman f. . 3anumarensHas actpoHomus.—M.: BAIL 1994.

6. Kmumumun U. A. Dnementapuas actponomus.—M.: Hayka. I'n. pen. ¢us.-mar. nurt., 1991.

7. Boponnos-BenbsmunoB b. A. Ouepku o Beenennoit.—M.: Hayka. ['n. pea. ¢us.-mat. nut., 19609.

DnexmponHvle 0bpazosamenvHvie pecypcyl:

1. http://www.astronet.ru — Poccuiickas AcrpoHomuueckas Cetb

2. http://afportal.kulichki.net/ — caiit yuutens ¢usukm w actpoHOoMHH BbICIIEH Kareropuu ['pal-
uesuya B. H.

3. http://myastronomy.ru/ — calT mnpenojgaBateis AacTPOHOMHUH, KaHIHWIATa MEAarOTHYECKUX HayK
[Tarosckoii H. E.

4. http://www.gomulina.orc.ru/ — caiit yuurenst pusuku u actpoHomun ['omynunoit H. H.

5. http://college.ru/astronomy/course/content/content.html — Otkpeitas Actponomus 2.6

6. https://Wwww.roscosmos.ru/ — calT rocyaapCTBEHHOW KOPIOpAIMH IO KOCMUYECKOW JesTeIbHOCTH
Pockocmoc

7. http://www.planetarium-moscow.ru/ — caitt MoCKOBCKOTO TUIaHETapusl.



http://www.astronet.ru/
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/

8.
9.

10.
11.
12.

13.
14.

http://www.galactic.name/ — acrponomuueckuii nopran "Mmst ["anakruku"

http://www.walkinspace.ru/ — mopran "IlyremecrBue B kocMoc"

https://www.uahirise.org/ru/ — pycckosi3piaHas Bepcus npoekra "Mapc 6e3 rpanuir”
http://stars.chromeexperiments.com/ — BupTyaiabHas SKCKypcHs 1o BeenenHoi

https://www.nasa.gov/ — odurmansHpiii caidT HarpoHanbHOTO yHpaBiCHHS [0 a’pOHABTUKE H

HCCIIEIOBAHUIO KOCMUYECKOTO IPOCTPAHCTBA
bubnuoreka 3JIeKTpOHHBIX HAISIHBIX TTocoomii "Actporomus 9—-10", OO0 "duzukon", 2003
Stellarium 0.17.0 — snexrponnsiii wianerapwuii (http://stellarium.org/ru/)

Texnuueckue cpedcmea 0OyueHus, Ha2isiOHble NOCOOUSL:

1.

©o ok~ w

TCO (IIK, MynbTUMEIUNHBINA IPOEKTOP, IKPaH)
Monens HeOecHOU chephl.

KoMmruiekT moIBMKHBIX KapT 3BE3AHOTO HeOda.
I'noGyc 3emum.

I'mo6yc JlyHsl.

[IIKOJIBHBIN ACTPOHOMUYECKUN KaJICH1aPh.

IlinanupyeMsble pe3y/ibTaThbl OCBOCHHS Kypca

JIMIHOCTHREIMHI pe3yiabTaTaM OCBOCHUSA aCTPOHOMHUHU SABJISAKOTCA:

YMEHUE YIPABIIATh CBOEH NO3HABATEIBHOMN JEATENBHOCTBIO;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIE caM000pa3oBaHUIO, HA MPOTSHKEHUH BCel
KM3HU; CO3HATEJIFHOE OTHONICHWE K HEMpPEphIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCIEITHOM
npodecCHOHANTBHON U 0OIIECTBEHHOU e TEILHOCTH,

YMEHHUE COTPYAHHUYATh C B3POCIBIMHU, CBEPCTHUKAMHU, JEThMH MJIAJILIETO BO3pacTa B 00pa30BaTENIbHON,
y4eOHO-HCCIe10BATENbCKON, TPOEKTHON U IPYTUX BUJIAX AEATEIBHOCTH;

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH;
OCO3HaHME 3HAYMMOCTU HAyKH, BIJIQJICHUs JOCTOBEPHOH MH(OpMaIuei o nepeoBbIX JOCTHKEHUAX U
OTKPBITUSX MHUPOBOM M OTEYECTBEHHOM HAyKM; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMAX 00
YCTpPOHCTBE MUpa U O0IECTBA; FTOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUYECTBY;

YYBCTBO F'OPJIOCTH 32 OTEUECTBEHHYIO KOCMOHABTHUKY, T'YMAaHU3M;

MOJIOKUTEIBHOE OTHOIICHUE K TPYAY, LIeIeyCTPEMIIEHHOCTb;

9KOJIOTHYECKasl Ky/lbTypa, OepeXHOe OTHOIIEHHE K POAHOM 3emie, mpupoaHbIM OorarcTBam Poccun,
MHUpa U KOCMOCA, MOHMMAaHUE OTBETCTBEHHOCTU 3a COCTOSIHME IMPHUPOJHBIX PECYPCOB U Pa3yMHOE
IIPUPOJIOTIOJIL30BAHUE.

MeTaHpeI{MCTHHMI/I pe3yiibTaTaMH OCBOCHUS ACTPOHOMUU SABJISIFOTCSA:

1.

OCBOCHUE pe2yisimueHblX YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI:

CaMOCTOSITENIBHO ~ ONpENeNATh IeNHU, CTaBUTh M (QopMynupoBaThb COOCTBEHHBIE 3aqadyd B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX CUTYaIUX;

OLICHUBATh PECYpPChl, B TOM 4YHCJE BpeMs M JIpyrue HeMaTepHalbHble pecypchbl, HEOOXOAMMBIE IS
JNOCTHKEHUS TIOCTaBICHHOM paHee 1IeNu;

COIOCTABJIATh UMEIOINECS] BO3MOKHOCTU M HEOOXOAUMBIE ISl TIOCTUKEHHUS LIEJIU PeCypChl;
OTIPEEIATh HECKOJIBKO IIYTEH TOCTH>KEHUS TOCTABJIEHHOM LIETH;

3aJ1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOYKHO OIIPENENINTD, YTO LIENb JOCTUTHYTA;
COIIOCTABJIATH MOJYYEHHBIM pE3yabTaT AEATENBHOCTH C IIOCTaBIEHHOM 3apaHee 1IEIbIo;

0CO3HaBaTh MOCIEICTBUS JOCTHKECHUS MOCTABJICHHON IIENU B JEATENBHOCTH, COOCTBEHHOM >XU3HH H
KU3HU OKPY/KaOLIUX JIFOJEH;

OCBOEHHE NO3HABAMENbHBIX YHUBEPCANBHBIX YUEOHBIX JICHCTBUM:

KPUTHYECKH OIICHUBATH M HHTEPIPETUPOBATH HHPOPMALIUIO C PA3HBIX MMO3ULIHA;
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pacro3HaBaTh U GUKCHPOBATH IPOTHBOPEUHS B MHPOPMALMOHHBIX HCTOUYHUKAX;

UCIOJb30BATh PA3JIMYHBIE MOJICIBHO-CXEMAaTUYECKUE CPEICTBA JUIsS IPEICTABICHUS BBISABICHHBIX B
MH(POPMAIMOHHBIX HCTOYHUKAX POTHBOPEUHIA;

OCYIIECTBIIATh Pa3BEPHYTHIA MH(DOPMALIMOHHBINA MOWCK U CTABUTh HAa €r0 OCHOBE HOBBIC (ydeOHBIC M
II03HABATENbHbIE) 3a/1a4H;

MCKaTh U HAXOJAUTh 0000IEHHBIE CIOCOOBI pelIeHHs 3a/1a4;

MPUBOANTH KPUTHYECKUE apTyMEHTHl KaK B OTHOIIEHUH COOCTBEHHOTO CYXKJICHHS, TaK U B OTHOIICHUH
JIEUCTBUI U CYKAEHUW IPYTroro 4eyiOBEKa;

aHAJM3UPOBATh U PE0OPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIINN;

BBIXOJIUTH 32 PAMKH Y4eOHOTO INpenMeTa W OCYLIECTBISTH LEICHANPABICHHBIA MOUCK BO3MOXHOCTH
LIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB AEHUCTBHUS;

BBICTPAMBATh WHAMBHIYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsS OTPAHUYCHUS CO CTOPOHBI
JIPYruX y4aCTHUKOB M PECYPCHBIC OTPAaHUYCHUS;

3aHUMaTh pa3Hble TO3WIMH B TIO3HABATEILHOW MAEATENBHOCTH (OBITh YYEHHKOM H yUYHTEIEM;
(bopmymHpoBaTh 00pa30BaTENBHBIN 3aIIPOC U BHITIOIHATH KOHCYJIbTATUBHBIE (DYHKIINN CAMOCTOSTENBHO;
CTaBUTh NpoOiieMy M paboTaTh HajJ €€ pelIeHHeM; YIpPaBlsATh COBMECTHOW IO3HaBAaTEIbHON
JESATETBbHOCTHIO M TIOTYUHSATHCS);

OCBOEHUE KOMMYHUKAMUBHBIX YHUBEPCATBHBIX YIEOHBIX JEHCTBHIMA!

OCYIIECTBIISITh JIENIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK M C B3POCIBIMH (KaK BHYTPH
00pa30BaTeNIbHOM OpraHu3alny, TaK 1 3a €€ IpeeaMu);

MPH OCYIIECTBJICHUU TPYNIOBOH palbOThI OBITh KaK PYKOBOIHWTENIEM, TaK W WICHOM MPOCKTHOMH
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEPaTOPOM UAeH, KPUTHUKOM, UCIIOJHUTENIEM, IPE3CHTYIOMUM U T. 1.);
pa3BEPHYTO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM a/IEKBAaTHBIX (YCTHBIX U
MMCBMEHHBIX) S3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOHQJIMKTOT€HHbIE CUTYalluu U IPeA0TBpaIiaTh KOHMINKTHI JO UX aKTUBHOH (a3bl;
COTJIACOBBIBATH MO3UIIUH WICHOB KOMaH/bI B MPoIiecce padoThl HAJ OOIIMM MPOIYKTOM (pEIICHUEM);
MPEJICTaBIATh MYOJUYHO pPe3yabTaThl WHIAMBUAYAJIbHONW W TPYIIOBOM JEATEIBHOCTH Kak Mepen
3HAKOMOM, TaK U MepeJl He3HAKOMOU ayJIuTOPUEH;

noaOuparh MapTHEPOB Ui JAEJIOBOM KOMMYHHMKALMU, HUCXOIS U3 COOOpaKeHUH pe3yabTaTUBHOCTU
B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMITaTUI;

BOCIIPUHUMATh KPUTHUECKHE 3aMEUYaHMs KaK pecypc COOCTBEHHOTO pPa3BUTHS;

TOYHO U EMKO (OPMYIHPOBATH KaK KPUTUYECKHE, TaK U OJOOpPUTEIbHbIC 3aMEYaHMs B aapec APYrux
JTIOJIe B paMKax JelloBOM M 00pa3oBaTesIbHOM KOMMYHHKAIMM, W30eras MpH STOM JHYHOCTHBIX
OIICHOYHBIX CYXKICHHH.

HpeHMCTHHMI/I pe3yiibTaTaM OCBOCHUS aCTPOHOMHUH Ha 0a30BOM YPOBHEC SABJIAKOTCA:

c(hOpMUPOBAHHOCTH MIPEACTaBICHUN 0 cTpoeHnr COTHEYHOUM CHCTEMBI, 3BOJIOLNY 3BE31 U BeeneHHoi,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacIiiTabax BeeneHHOM;

MMOHUMAaHKEe CYyITHOCTH Ha0It0IaeMbIX BO BceneHnHoil siBieHuit;

BJIaJICHUE OCHOBOIIOJIATAIOIIMMHM  aCTPOHOMMYECKMMH  TIOHATHSIMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSMH, YBEPEHHOE MOJIb30BAHNE ACTPOHOMHYECKOI TEPMHUHOJIOTHUEN U CUMBOJIUKO;
c(hOpPMUPOBAHHOCTh TMPEACTABICHUI O 3HAUYEHUH AaCTPOHOMHH B TIPAKTHUUYECKON NESATENbHOCTH U
JabHENIIeM HayYHO-TEXHUYECKOM Pa3BUTHH;

OCO3HAHUE POJIM OTEYECTBEHHON HAYKH B OCBOCHHMM M HCIIOJIB30BAHUM KOCMHUYECKOIO MPOCTPAHCTBA U
Pa3BHUTUS MEXAYHAPOJIHOTO COTPYTHUYECTBA B 3TOW 0OIACTH.



Coaepikanue Kypca

BBenenue B actponomuio (1 4)

Crpoenne n macmtabel Beenennoii. Kakue Tena 3anonsstor Beenennyro. KakoBel nx xapakTepHbIe
pasMepbl W paccTosiHUS Mexay HuMH. Kakue ¢Qusnueckue ycinoBHs BCTpEYalOTCs B HUX. BceneHHas
pacmupsiercsi. CoBpeMeHHbIE METOIbl HaOMOJeHWNA. e M Kak paboTaloT camble KPYIHBIE ONTHYECKHE
Teneckonsl. Kak acTpOHOMBI HCCIENyIOT raMma-usiydeHue BceenmenHoi. YTo yBuaenu rpaBUTAMOHHO-
BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpomerpus (5 4)

3Bé3nHoe Hebo. Co3Be3aust ceBepHoro mnosymapusi. HaBuranmonunsie 3BE31bl. JBmkenne CosHia 1mo
sxmmntuke. [letneobpasHoe aBmwxenne rianeT. HebGecHsbIi skBaTop 1 HeOSCHBIN MepuaInaH. DKBAaTOpUAIbHAS U
TOPU30HTANIbHASL cHCTeMa HEOECHBIX KoopAuHaT. Buaumoe nBmxeHue HeOecHbIX cBeTui. [lerneoOpaszHoe
NBUKEHHE IUIAHET, IMOMATHOE W TMpsAMOE JBWKEHUE IIIaHeT. OKIMNTHKA, 30/JMaKalbHbIE CO3BE3/US.
HepaBuomepnoe nemwxenue Connia no sxnuntuke. Jsmwxenue Jlynol. ®a3pl JIyHbl 1 CHHOAMYECKUN MECHIL,
YCIIOBUSL HACTYIUIEHHUSI COJHEYHOTO M JIYHHOTO 3aTMeHui. [IpHunHBI HACTYNJIEHUS COJIHEYHBIX 3aTMEHMIL.
Capoc u mpeznckazanusi 3aTMeHuil. Bpemss u kanenmapb. 3BE3AHOE W COJHEYHOE BpeMs, 3BE3AHBIA U
TPOMUYECKUH TOJI. YCTPONUCTBO JIYHHOTO M COJIHEYHOTO KalleHJaps, MpoOiaemMbl UX corjacoBanus. FOnuanckuii
Y TPUTOPUAHCKUN KAJIEHJAPH.

Hebecnas mexanuka (3 4)

[IpencraBnenuss o crpoeHur COJHEYHOW CHUCTEMBI B aHTHUYHBIE BpPEMEHA M B CPEIHEBEKOBBE.
['enmonenTpryeckas cucremMa mMupa, 10Ka3aTrelbCcTBO BpamieHus 3emuid BOkpyr Cosnua. [lapanmnakc 3BE31 u
ONpECICHUE paccTosIHusA N0 HuX, mapcek. Otkpeitue M.KemiepoM 3akoHOB JBMKEHUS IUIaHET. OTKpBITHE
3aKOHa BCEMHUPHOTrO TAroTeHHs U 0000mEHHble 3akoHbl Kemepa. OmpeneneHue macc HeOECHBIX Tedl.
Kocmuueckue ckopoctu. Pacuérsl mepBoii ¥ BTOPO KOCMHUYECKOW CKOPOCTH M WX (pusnueckuit cMmbici. [Tonér
I0.A. Tarapuna Bokpyr 3emum 1o KpyroBoil opOute. MexraHeTHsie mnepenérsl. [loHATHE omTHUManbHOM
TpaekTopuu moniéra k ruaHere. Bpems monéra x rutaHere u Aathl ctapToB. JIlyHa u e€ BiMsHUE Ha 3eMITIO.
Jlynnsiii pensed u ero npuposa. IlpunmuHoe B3aumoaeiictBue mexay Jlynon u 3emnéit. Y nanenue JIyHbI OT
3emiu U 3aMeieHue BpamieHusa 3emid. [Iperieccust 3eMHOM OCH U NpeABapEHNE PABHOICHCTBUM.

Crtpoenue cotHeuHO# cucTeMbl (7 1)

CoBpeMmennbie nipeacTaBiieHust 0 ConHeunoit cucteme. CocraB CostHeuHO# cucTeMbl. [1maneTs 3eMHOM
TPYNIBl U TUIAHETHI-TUTAHTHI, MX NpUHIUNHANbHBIE pasnuuus. O6mako xomer Oopta u Ilosic Koiinepa.
Pa3mepsl Ten conneunoit cucremsl. [lnanera 3emins. @opma u pasmepsl 3emid. BHyTpeHHee cTpoeHne 3emiln.
PonpmapuukoBoro s¢pdexra B popmupoBannu kammara 3emnn. VcecnenoBanus Mepkypusi, Benepst u Mapca,
X CXOXkecTh ¢ 3emuéid. BnusHue mapaukoBoro 3¢ dexra Ha kaumar 3emun 1 Benepol. EcTh I Ku3HB Ha
Mapce. DBomonus opoutcnytHrukoB Mapca ®@oboca u Jleiimoca. [lnaneTsi-ruranTsl. Gu3nyeckue CBONCTBA
FOnurepa, CarypHa, Ypana u HentyHna. Bynkanuueckas nesitenbHOCTh Ha cnytHuke FOmurepa Ho. Ilpupona
KOJIELl BOKPYT IUIaHET-ruraHToB. [lmaHeThl-kapiuku M ux cBoiicTBa. Maibie Tena CONMHEYHOW CHUCTEMBI.
[Tpupona u nBmwxenue actepouoB. Crnennduka IBuxKeHHs rpymnmna ctepounoB TposHieB u ['pexos. [Ipupoaa u
nsuxkenne komet. [losic Koiimepa u O6mako xomer Oopra. Meteopsl u mereoputsl. [Ipupona magarommx
3BE3/l, METEOPHbIE MOTOKM M MX paauaHThl. CBSA3bMEXKIY METECOPHBIMH MOTOKaMU WU KoMeramu. [Ipupona
KaMEHHBIX WKEJIE3HbIX METEOpUTOB. [Iprpoia METEOPUTHBIX KPaTEPOB.

AcTpodusuka u 3Bé3gHas acrpoHomus (7 4)

Metoab! acTpo(U3NIECKUX UCCIIEI0BAHUHN. YCTPOICTBO M XapaKTEPUCTUKU TEJIECKOTIOB peppakTopoB U
peduexTopoB. YCTpoICTBO paauoTesecKonoB, paguountTeppepomerpsl. ConHile. OCHOBHBIE XapaKTEPUCTUKU
Connna. OmnpezeneHue Macchl, TemmepaTypbl M xuMmudeckoro cocrtaBa Conxna. CTpoeHHE CONHEYHOMH
atMocdeprl. ConHeuHasi akTUBHOCTh U e€ BiMsHUE Ha 3emuo u Omochepy.BuyTpennee crpoenue ComHIa.



Teopetnuecknii pacuér temmepaTypbl B LeHTpe ConHua. SIepHBIMMCTOYHMK 3HEPTMM U TEPMOSICpPHBIE
peakuuu CHHTE3a Telus W3 BOJOpOJa,liepeHoc HHepruu u3 ueHTpa CosiHLA HapyXy, KOHBEKTHUBHAs
3oHa.HelTpuHHbI Tenmeckon M HaOmoaeHuss mnoroka HedtpuHo o1 Connua.OnpeneneHne OCHOBHBIX
XapaKTepUCTUK 3BE37: Macchl, CBETUMOCTH, TEMIEPATypbl M XHUMHUYECKOro cocraBa. CreKTpaibHas
KIaccupuKanus3Be3q u e€ puznueckrue oCHOBBI. Jlnarpamma ''CieKTpanbHBIN KIacC-CBETUMOCTD' ' 3BE3]I, CBSI3b
MEXKJy Maccoll H CBETUMOCThIO 3BE3A. BHyTpenHee cTpoenue 3BE3A. CTpoeHHE 3Be3/bl TJIABHOU
nocseoBarenbHocTU. CTpoeHue 3BE3/] KPACHBIX TMTAaHTOB U CBEpXTUraHToB. CTpoeHue 3BE3]1 OebIX KapIUKOB
U mpenaeit Ha ux maccy — npeaen Yanapacekapa. [lynscapel u HeHTpoHHBIE 3BE311BI. [Iprpoaa YEPHBIX AbIp U UX
napaMmeTpsl. J[BoliHbIe, KpaTHbIE U MepeMeHHble 3B€3/1bl. HabmtoneHus: 1BOMHBIX U KpaTHBIX 3BE3]. 3aTMEHHO-
nepeMeHHble 3BE3/bl. OmnpeneneHue macc ABOMHBIX 3BE3A. Ilynbcupyroniue nepeMeHHbIE 3BE3[bI, KPHUBBIE
M3MeHeHus Oyecka redens1. 3aBUCMMOCTh MEXK/Ty CBETUMOCTBIO UTIEPHOIOM ynbcaruii y nedeunn. Ledenmsr —
Masiki BO BcelleHHO#, TOKOTOPBIM OMNPENESIOT PACCTOSHUS 10 JANEKMX CKOIUIEHWH M rajakTuk. HoBble u
CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTUKH BCIIBIIEK HOBBIX 3BE31. CBSA3b HOBBIX 3BE3]] C TECHBIMHUJIBOMHBIMU
CHUCTEMaMH, COJIEPKaIIMMHU 3Be31y Oelnblii kapnuk. [lepeTexkanue BemecTBa u siJ€pHBINA B3pPBIB HA MMOBEPXHOCTH
Oenorokapiuka. Kak B3pbIBalOTCS CBEPXHOBbIE 3BE3/bI. XapaKTEPUCTUKUBCIBIIIEK CBEPXHOBBIX 3BE3].
['paBuTanmonHslil KoJutaric O6emoro kKapiauka ¢ Maccod YaHapacekapa B COCTaBE TECHOM JBOWHOMN 3BE3IbI —
BCIIbIIIKacBEepXHOBOM | Tuma. B3pbIB MacCHMBHOM 3Be3/7bl B KOHIIE CBOEHABOJIOLUUU — B3pbIB CBEpXHOBOM |l
tuna. HabmroieHue OoCTaTkoB B3pPHIBOB CBEPXHOBBIX 3BE37. ODBOIIONUS 3BE3M: POXKICHHUE, KU3Hb U CMEPTh
3BE31. Pacu€r mpoaomKUTENbHOCTH )KU3HN 3BE3]T pa3HOM MacChl Ha IIaBHOMMOCIeA0BaTeNnbHOCTH. [lepexon B
KpaCHbIE THIaHThl W CBEPXTUTAHTHINOCIE HcYepnaHus BoJopoAd. CHOKOWHAs 3BOJIONMS Majl0 MAacCHUBHBIX
3BE3]] M TpaBUTALIMOHHBIM KOJITATIC W B3PbIB C 00pa3oBaHMEM HEUTPOHHOW3BE3Jbl MM UYEPHOM BIPHI
MacCHBHOM 3Be3nbl. OrmpernesieHne BO3pacTa3BE3IHBIX CKOIUIEHMH M OTAEIBHBIX 3BE3], MPOBEPKAa TEOPHUH
IBOJIIOIAN3BE3 .

Mueunsbii Ilyts (3 1)

'z w mee B Tamaktuke.  OOpa3oBaHuMe — OTpakaTelIbHBIX  TyMaHHOCTeW.  [IpuumHBI
cBeueHUATM(DPy3HBIX TyMaHHOcTe. KoHIIEHTpaius Ta30BbIX W MBUIEBBIX TyMaHHOCTeH B ['amaktuke.
Paccessnubie U mapoBbie 3BE3/1HBIE CKOIUIeHUs. HaOmrogaemble CBOWCTBA pacCesTHHBIX 3BE3NIHBIX CKOIUICHHIA.
Habmronaembie cBoiicTBa MIapOBBIX 3BE3IHBIX CKOIUICHUN. PacnipeaeneHuen xapakTep ABMXKEHUS CKOIUICHUH B
lNanaktuke. Pacnpenenenue 3BE3/, CKOIUICHMI, ra3a u nblId B ['amaktuke. CBepxmaccuBHas yépHas JIbIpa B
uentpe ['amakTuku u kocmudeckue ayuu. MudpakpacHbie HaOm0neHUs ABHKEHUS 3BE3] B 1leHTpe ['anakTtuku
noOHapyKeHHe B LEeHTpe ['ajakTuku cBEpXMAacCHUBHOM 4epHOU IbIpbl. Pacyér mapameTpoB cBEpXMacCHUBHOI
4yépHOH NbIpbl. HabmoieHus: KOCMUYECKHX JIy4el U UX CBSI3b C B3PHIBAMU CBEPXHOBBIX 3BE3I.

l'anakruxu(3 4)

Knaccudukanus ramaktuk mo ¢gopmMe m kKaMmepToHHas auarpammaxXaoona. CBoHcTBa CHUPAIbHBIX,
AJUIMNITUYECKUX W HEMPaBWIBbHBIX TallakTHK. KpacHoe cMelleHHe B CIEKTpax TallaKTHK W ONpeeiIcCHUE
paccTosiHus 10 HUX. 3akoH Xa0O0ia. BpamieHue rajlakTuk u TéMHas MaTepusi B HUX. AKTUBHBIC TaTaKTUKH U
kBazapbl. [Ipuposa aKTUBHOCTH TallaKTHUK, PAAMOTANAKTUKU U B3aMMOJCHCTBYIOIIMETralakTHKU. HeoObruHbIe
CBOICTBa KBa3apoOB, UX CBS3b C S/IpaMH TaJJaKTUKU aKTUBHOCTBIO YEPHBIX AbIp B HUX. HabmromaeMble cBoiicTBa
CKOIUJICHUH TaJlaKTHUK, PEHTI€HOBCKOE U3JydYE€HHUE, TEeMIeparypa M Macca MEKIalaKTHYEeCKOro rasa,
HE0OXO0IMMOCThCYIIIECTBOBAHUS TEMHON MaTepUU B CKOIUIEHUSX TanakTuk. OlleHKa MacChITEMHON MaTepHuu B
CKOIUJICHUSIX. SlUencTas CTpyKTypa pacipeaesIeHUSITaTaKTUKU CKOTIJIEHUH TaJIaKTHK.

Crtpoenue u 3Bosaonus Beesennoii (2 4)

Koneunocte u OeckoHeuHOCTh BceneHHONM — mapagoKChl KIACCMYECKOW KOCMOJIOTHH. 3aKOH
BCEMHUPHOTO TATOTEHUS U TPEACTaBICHUS O KOHEUYHOCTH HOecKkoHeYHOCTH Bceenennoit. d@otomerpuyeckuit
MapajiokC M IPOTUBOPEUYUS MEXAY KIACCHYECKUMHU IIPEICTABICHUAMU O CTpOCHUM BceneHHON u
HabOmroneHusAMu. HeoOxoauMoCTh IpuBIeUEHHUs OOLIEMTEOPUH OTHOCHTEIBHOCTU JJISI MOCTPOEHUS MOJIEIH
Bceenennoii. CBsi3bMeXJy TI'€OMETPUUECKHX CBOMCTB MpPOCTpAaHCTBA BcelneHHON ¢ pacnpenelieHueM u



NBUKEHMEM Marepud B Hel. Pacmmpsromasics Beenennad. CBs3b cpefHEN IUIOTHOCTH MAaTEPUH € 3aKOHOM
paclIupEeHUs ITEOMETPUUYECKUMHU CBOMCTBaMU BceneHHo#. EBKIMIOBa 1 HeeBKIMAOBAareomeTpus BeeneHHon.
Omnpenenenue paauyca u Bo3pacta Bcenennoit. Mogens "ropsiueit BeenenHoi" M penuMKTOBOE H3Iy4YEHUE.
OOpa3zoBaHne XUMHUYECKHX 3JEMEHTOB BO BcenenHoii. OOunme remus Bo BceeneHHOW W HEOOXOIUMOCTH
oOpa3oBaHUs €ro Ha paHHUX OJTanax oj3Boyionuu BceeneHHoil. HeoOXoIuMOCTh HE TOJBKO BBICOKOM
IJIOTHOCTUBEILECTBA, HO U €0 BBICOKOM TEMIIEpaTypbl Ha paHHUX 3Tanax 3Boitonuu Beenennoil. PenukroBoe
U3JIy4YeHUE — U3JIyuYeHUE, KOTOPOE OCTAJIOCh BOBCEIEHHON OT ropsSvYero U CBEPXIUIOTHOIO COCTOSIHUS MaTepUu
Ha paHHUX?3Tanax xu3Hu BeenenHoit. HabmoqaemMbie CBOMCTBA peTMKTOBOTO H3IydeHus. [loueMy He0OX0 Mo
MpUBJIeYCHUE OOIIEH TEOPUU OTHOCUTEIILHOCTH ISl MOCTPOCHUS MOJiesin BeeneHHoM.

CoBpemeHHbIe IP00JIeMbI ACTPOHOMMH — 3 4

VYckopennoe pacmmpenue Beenennoit u témnas sHeprusi. HaGmronenus cBepxHoBbIX 3BE31 | Thma B
MAIEKUX  TaJaKTUKaX ©  OTKPBITUEYCKOPEHHOro  pacmupeHuss  Bcemennoid.  OTKpeITHE  CHIIBI
BCEMUPHOTOOTTAJIKUBaHUs. TEMHas 3Heprus U e€ BIMSHME Ha Maccy BcesleHHON mo Mepe e€ pacuIupeHus.
[Ipupona cunsl BecemupHoro orrankuBanus. OOHapykeHHE IUIaHET Bo3lie Apyrux 3BE3n. HaOmrogenus 3a
JBDKEHUEM 3BE3]I U OTPENETICHUS MAacC HEBHIUMBIX CIYTHUKOB 3BE3], BO3MYIIAIOIINX WX MPSIMOJUHEHHOE
nBUKeHHe. Meroapl oOHapyxkeHus sk3omuiaHeT. OleHKa YCJIOBUN Ha MOBEpXHOCTsAXdK3ormiuaHer. [lowck
9K30TUTAHET ¢ KOMMOPTHBIMHU YCIOBHSMHU JUIsl JKM3HM Ha HUX. [loMcku ku3HM U pasyma Bo BceneHHOM.
Pa3BuTre npencraBieHnil 0 BOSHUKHOBEHUU M CYIIIECTBOBaHMU XKH3HU BOoBceneHHo. COBpEMEHHbBIE OLICHKH
KOJIMYECTBA  BBICOKOpa3BUTHIXIUBWIM3aNui B  [amaktuke. IlombiTku  OOHApyKeHUS ©  TOCBHUIKH
CUTHAJIOBBHE3EMHBIM ITUBHIIA3AIHSIM.

Peseps (1 u)

Y4yeOHO-TeMaTHYeCKOE IJIAHUPOBAHME

Ne
pasnena HaszBanue pazgena KoanuectBo 4acos
1 Brenenue B acCTpOHOMHIO 1
2 AcTtpomeTpust 5
3 HebGecnas Mmexanuka 3
4 Crtpoenune CoTHEYHON CHCTEMBI 7
5 AcTtpodusnka u 3BE31HAS ACTPOHOMHUS 7
6 MiedHbIi TyTh 3
7 lNamakTuku 3
8 Ctpoenue u 3o Beenennoit 2
9 CoBpeMeHHbIC TTPOOIEMbI ACTPOHOMHUH 3
Pesepr 1
Bcero 35




KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE
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M JacOB

Conepxkanue ypoka

Beenenue (1 gac)

1/1

BBenenue B acTpoHOMUIO 1 AcTtpoHOMHUS — HayKa 0 KocMoce. BeenenHasi, e€ CTpyKTypbl U MaclITaobl.
Hanéxue rinyouns Beenennoi

Mmemanpeomenmuple. C TOCTATOYHOHN MOTHOTOW U TOYHOCTBIO BBIPAKATh CBOU MBICIIM B COOTBETCTBHUHM C 3a1a4aMH U YCIOBUSAMU
KOMMYHHUKAIUU; CAMOCTOSITENBHO BBIICIATH MIO3HABATENBHYIO 1I€JIb; BBIIEIATh CXOJICTBA €CTECTBEHHBIX HAYK, PA3JIMUU MEKIY
TEOPETUYECKUMHU U YMIUPUYECKUMHU METOAAMH UCCIIEIOBAHNUS

auyHocmuwle. GOPMUPOBAHNE MOTHBALIMY B U3YYEHUU HAYK O IPUPOJIE, YOeXKAEHHOCTH B BOZMOKHOCTH ITO3HAHUS IPUPO/Ibl, YBAKEHUS K
TBOPLIAM HAayKH U TEXHUKH, FPA’KJAHCKOTO MaTPHUOTU3Ma, J1I00BU K PojiiHe, 4yBCTBa TOPAOCTH 32 CBOIO CTPAHY

npeomemmuole. HAyIUTHCS OOBSACHATH POJIb ACTPOHOMUHU B KU3HHU YEJIOBEKA U €€ 3HaUCHHE B CUCTEME €CTECTBEHHBIX HAYK; YMETh
(dhopMynupoBaTh MpeMET N3YUEHUs] aCTPOHOMUHU; 3HaTh OCHOBHBIE METOIbI H3yUeHHs BeenenHoi

AcTtpomeTpust

(5 gacos)

2/1

3Bé3mHOE HEOO 1 3Bé3nHoe HeOo. Co3Be3mue. 38é3aHas BennunHa. OCHOBHEBIE CO3BE3IUI
CeBepHOro noJrymapust

MemanpeomemHuble: TUIAHUPOBATH Y4eOHOE COTPYTHUYECTBO C YUUTEIEM U CBEPCTHUKAMU; (OPMHUPOBATH IeJIeNoJIaraHue KaK TTOCTAaHOBKY
y4eOHOM 3a/1auyu Ha OCHOBE COOTHECEHHS TOTO, UYTO Y’K€ M3BECTHO U YCBOCHO YUaIIUMCS, U TOTO, YTO €€ HEM3BECTHO; BBIACIATH U
(hopmyaupOBaTh O3HABATEIBHYIO 11€J1h, UICKATh U BBIJICIATH HEOOX0MMYI0 HH(POPMAIIHIO, CIEIOBATH AJITOPUTMY JACATEIHHOCTH
JauuHocmuule: GOPMUPOBAHNE CAMOCTOSTEILHOCTH B PUOOPETCHUH HOBBIX 3HAHUW U TPAKTUYECKUX YMEHHM, HCTIOJIb30BaHUE
MPUOOPETEHHBIX 3HAHUHW B TTIOBCETHEBHOMN KU3HU

npeomemHubvle. HAYIUThCS OOBSICHATH 3HAUCHUS MOHATUH "co3Be3aue", ""3BE3qHAS BEIMYHMHA '} YMETh HAXOIUTh 3BE3/IbI M CO3BE3/IMsI HA
HeOe C TOMOIIBIO KapThl 3BE3THOTO Heba

3/2

HebecHble koOpAUHATHI 1 HebecHblil 3xBaTOp M HEOECHBIM MEpHINaH; TOPU3OHTATIbHbIE, SKBATOPUAIbHbIE
KOOPJMHATHI; KyJIbMUHALMU CBETHII. ['opH30HTaIbHAs cucTeMa KOOPAUHAT.
DKBaTOpHUalbHasg CUCTEMA KOOPAWHAT

MemanpeomemHuule: C 10CTaATOYHOH MOJIHOTOM U TOYHOCTBIO BBIP@KATh CBOU MBICIIH, CIYIIATh U BCTYIaTh B IMAJIOT, y4aCTBOBAThb B
KOJUJIEKTUBHOM OOCYKJ€HUH IIPOOIIeM; 0CO3HAaBaTh caMOro ce0sl Kak ABMIKYIIYIO CHUIIY CBOErO HayuyeHUsl, CBOIO CIIOCOOHOCTb K
IIPEOJ0JIEHUIO MPENATCTBUN U CAMOKOPPEKIMH; CUCTEMHO MBICIHUTh, IPUMEHSTH U IPe0Opa30BbIBATh 3HAKH U CUMBOJIBI JUISl pELLICHUS
y4eOHBIX U [T03HABATEJIbHbBIX 3aJ1a4

auynocmuwle: OPMUPOBAHHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
0O0I11eCTBEHHOH NMPaKTHKH; (POpMHUPOBaHUE YCTOMUMBOM MOTHBAIIUH K 0OYUEHHIO

npeomemmuble. yMETh U300paXkaTb OCHOBHBIE KPYT'H, IMHUU M TOUKU HeOECHOM cepsl; 3HATh onpeaeneHus MoHATui "HebecHas cdepa",
"KyJIpMuHaIM'"; yMeTh GOpMyIUpOBaTh OTINYUS MEKIY TOPU30HTAIBHON M S9KBaTOPHAIBHON CUCTEMaMU KOOPIMHAT

4/3

Buaumoe nBrKeHHE IUIaHET U COJ'IHI_Ia 1 QKHI/IHTI/IKa, TOYKa BECCHHETO PABHOJACHCTBHA. HepaBHOMepHOC JABMOKCHUC
CO.IIHI_Ia 110 SKIIMIITHUKEC

MemanpeOMemele: OCO3HAaHHO ITNIAHUPOBATH U PETYIIMPOBATH CBOKO ACATCIILHOCTDL, BBIABJIATH HpOGJIeMBI, BJIaACTH YCTHOﬁ U IHCbMEHHOM




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

peubto; (hOpMHUPOBATH LIEJICTIOIaraHue KaK IIOCTAaHOBKY yueOHOM 3a1aui Ha OCHOBE COOTHECEHHS TOTO, YTO y>K€ U3BECTHO U YCBOCHO
y4alumMcsi, 1 TOT0, YTO €I11€ HEU3BECTHO; CAMOCTOSTEIbHO BBIACIATh IO3HABATENIBHYIO 11€JIb, YCTAHABIMBATD IPUYUHHO -CJIEICTBEHHbIE
CBSI3U, OOBSACHATH Pa3IMYHbIC SBICHHUS HA OCHOBE (PM3NIECKOM TEOPHH

JAuyHOCcmHble. POPMUPOBAHUE YCTOMYMBOW MOTHBAIMH K 00Y4EHHIO, TPUOOPETEHUIO HOBBIX 3HAHWW, YMEHUH, HABBIKOB, CIIOCOOOB
JEeSITEIbHOCTH

npeomemHble. HAYIUTHCS OOBSICHATH 3HAUCHHE MOHATHUS "IKIHUINTHKA"; yMETh pa3inyaTh MPSMOE U MOMATHOE JABIKCHHE TUIAHET U
(hopMynHpPOBaTh NPUYHHBI TAKOTO JBM)KEHUS; YMETh OMMCHIBATh MyTh COJHIIA CpeH 3BE3/1 B TEUSHHE TOAa

5/4 JBuxenue Jlynsl. 3aTMeHUs 1 CuHoauueckui Mecs1, y3Jbl JyHHOW OpOUTHL, TOYEMY ITPOUCXOJIAT 3aTMEHHUS.
Capoc u npeicka3zanus 3aTMEHUN

MemanpeomenmHple: OCO3HAHHO MJIAHUPOBATh U PETYIUPOBATh CBOIO J€SITENLHOCTD, BBISBIATH MPOOIEMBbI, BIAaJETh YCTHOW U TUCHbMEHHON
peubto; popMUPOBATH LENENOoIaraHiue Kak MOCTAaHOBKY y4eOHOM 3a/1a4l Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO U YCBOEHO
ydamumces, 1 Toro, 4To emé HEHU3BCCTHO, CAMOCTOATCIIBHO BBIACIIATE ITO3HABATCIIbHYIO LICJIb, YCTAHABJIWBATH IIPUYMHHO -CJICICTBCHHBIC
CBSI3H, OOBSACHATDH pa3IMYHbIC SIBJICHUS HA OCHOBE (PU3NUECKON TEOPHH

Jauunocmuule: GOPMUPOBAHNE MOTHUBAIIMHN B U3YUCHHH HAYK O MPUPO/IE, YOS)KIEHHOCTH B BO3MOKHOCTH TTO3HAHUS TPUPOJIBI U
MPUMEHUMOCTH U3Y9aeMbIX 3aKOHOB K BOKHEUIITUM 00JIACTSAM JIEATETLHOCTH YEJIOBEYECKOTO 00IIecTBa

npeomemHuole. HAYIUTHCS OOBSICHATH 3HaUeHHE MOHATHH "da3a JIyasl", "comHeunoe 3atmenue", "capoc", "myHHOe 3aTMeHHE"; HAYIUTHCS
(hopMyITUpOBaTh NPUYHUHBI COTHEYHBIX M JIYHHBIX 3aTMEHUN; YMETh OOBSICHATH Pa3HUILY MEX]Ty CHHOJAUYECKUM U CHIEPHUUECKUM MeCSLEM

6/5 Bpewms u kanengapb 1 CousiHeuHO€ ¥ 3BE€31HOE BpeMmsl. JIYyHHBIN M COJTHEUHbIN KajeHaaps. FOnuanckuii u
TPUTOPHAHCKHI KaJICHIaph

MemanpeomemHple: C TOCTATOYHOM MOTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIH, CIYIIaTh U BCTYMATh B IMAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYXIeHHUH MPo0IeM; 0CO3HABATh CAMOT0 ce0s KaK JBUXKYIIYIO CUITY CBOETO Hay4€HHUs, CBOIO CLIOCOOHOCTH K
MIPEOIOJICHUIO MIPETSATCTBUNA U CAMOKOPPEKIINN; CUCTEMHO MBICTUTh, IPUMEHSTH U TPE0OPa30BbIBATh 3HAKU U CUMBOJIBI JUIs PEILICHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4

auynocmuple: GOPMUPOBAHUE IIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOM MPAKTUKH

npeomemmusle. yMeTb POPMYITHPOBATH PANUYMS MEXKAY 3BE3HBIM U COJTHEUHBIM BPEMEHEM; 3HATh YCTPONUCTBO JTYHHBIX M COJTHEUHBIX
KaJIeHAapeil; HayuuTbcs OOBSICHATH Pa3nuus MEX]y IOJTMAHCKUM U TPUTOPHAHCKUM KaJleHapEéM

HebGecnas mexanuka (3 gaca)

7/1 Cucrema mupa 1 ['eonieHTpHYECKas U reIMOLCHTPUYECKas cucteMa Mupa. OObsiCHEHHE
NeTJIe00pa3HOTO JABIKEHUS TUTaHeT. JJokazaTrenbcTBa IBUKEHUS 3eMITH BOKPYT
Connua. 'oguusblil apaiake 3BE31

MemanpeOMemnble: (I)OpMI/IpOBaTB yqeGHoe COTPYAHHUYCCTBO C YUUTCIIEM U CBCPCTHUKAMU; UCKATH U BbBIICIATH HCO6XOI[I/IMyIO
I/IH(pOpMaI_[I/IIO, CJICA0BATh AJITOPUTMY ACATCIIbBHOCTH,; IPUMCHATL 3HAHUA U3 JPYTUX MPECAMCTHBIX oOmacreit

JIUYHOCHIHDbLE: (pOpMI/IpOBaHI/Ie HEJIOCTHOTO MHUPOBO33pPCHUA, COOTBCTCTBYIOIICTO COBPECMCHHOMY YPOBHIO PA3BUTHA HAYKU U
O6H.[CCTBCHHOI>1 IMPaKTUKH, U YCTOﬁQHBOFO IMO3HABATCIILHOTO MHTCPECA K U3YYCHHUIO CCTCCTBCHHBIX HAYK

npedmemnble: HaYy4IUTHCA 00BSICHIATHL 0COOCHHOCTH FCOHCHTpH‘{CCKOﬁ )41 FCHHOHGHTpH‘{eCKOﬁ CHUCTCM MHUpA, YMCTh JOKAa3bIBATb ABHUIKCHUC




Ne Hara

/0 | moan | akT

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

3emuin BOKpyr CoJIHIIA; HAYYUThCS OOBSICHITh 3HaUCHUE TIOHATUH "mapaiakc', "mapcek”

8/2

3aKOHBI JBUKEHUSI IIJIAHET | 1 | O6o6méEnnbIe 3aKoHk! Kemepa i onpe/eneHne MacC HeGeCHBIX Tel

Memanpeomemuple: C T0CTATOYHOHN MOTHOTOW U TOYHOCTBIO BBIPAKATh CBOU MBICII B COOTBETCTBHUHM C 33Ja4aMH U YCIOBUSAMU
KOMMYHMKAIIMH; BBITIOJIHSTH JEHCTBUS 110 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH ACUCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
nHpopMannio, GOPMHUPOBATH CMBICIIOBOE UTEHHE, 3aKPETIATh U P HEOOXOJMMOCTH KOPPEKTHPOBATh U3yYEHHBIE CIIOCOOBI IeCTBUH,
IIOHATHUH U aJITOPUTMOB

JuyHocmuwle: GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIAJIEHUE HAYUYHBIM MOJX0J0M K PELIEHUIO Pa3IMYHbIX 3a/1a4; (POPMUPOBAHNE LIEIOCTHOIO MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U OOLIECTBEHHOMN MPAKTUKH

npeomemmnsle. yMETH (POPMYIMPOBATH 3aKOHBI IBMKEHHUS IJIAHET; 3alMCBIBATh YCIOBHE U PELLIEHUE KOJMYECTBEHHBIX 3a/1a4 110
COCTaBJIEHHOMY QJITOPUTMY

9/3

Kocmuueckue ckopoctu. MexniaHeTHbIE 1 [lepBas u BTOpas KOCMHYECKHE CKOPOCTH. OnTUMaIbHAS MOy U THYECKAS
TepeEThl opbuta KA k mutaneram, BpeMs 1oJi€Ta K IIaHeTe

MemanpeomenmHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]auaMU U YCIIOBUSIMHU
KOMMYHUKAITUH; BBITIOJHITH JICUCTBUS TI0 00pa3Ily, OIEHUBATh U KOPPEKTHUPOBAThH JIEHCTBHS B COOTBETCTBHUH C STAJIOHOM; HCKAaTh
uHpopmanuio, GopMUPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUISITh U MTPU HEOOXOIUMOCTH KOPPEKTUPOBATh U3YUYEHHBIE CIIOCOObI IEHCTBUH,
MOHSTUN U aJITOPUTMOB

auynocmuwle: GOpMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHUE HAYYHBIM MOX0J0M K PELIEHUIO Pa3IMYHbIX 3a/1a4; (OPMUPOBAHKE MOTHUBALIMY B U3Y4YE€HUHU HAYK O MPUPOJIE, YOeKAEHHOCTH B
BO3MOYHOCTH TMO3HAHMSI IPUPOJIbI, YBAXKEHHSI K TBOPIIAM HAYKH M TEXHHUKH, TPAXXIaHCKOTO MaTpuoTU3Ma, J1I00BU K Ponune, yyBcTBa
TOPAOCTH 32 CBOIO CTPaHy

npeomemmuble. yMETh PACCUUTHIBATH MEPBYIO U BTOPYIO KOCMUYECKYIO CKOPOCTH Ha OCHOBE 3aKOHA BCEMUPHOTO TATOTEHHUS; HAYYUTHCS
0OBSCHATH 3HaUCHUE TIOHATUH "ONTUMaIbHAS TpacKTOpHs mojéta", "BpemMs moséra K mianere"

Crpoenue ConHeuHON cucteMsl (7 4acoB)

10/1 CoBpeMeHHBIE MTPECTABICHHUS O CTPOCHUHU U 1 OTnuuust IIaHeT 3eMHOM IPYIIBI U TUIAHET-TUTaHTOB. [lmaHeThI-KapIuKHy.
coctaBe COJTHEYHOM CHCTEMBI Mauslie Tena. ITosic Koitnepa u o61ako komet Oopra
MemanpeomemHule:.
JIUYHOCMHbLE.
npeomennble. yMETh ONUCHIBATh cocTaB COJIHEYHOM CUCTEMBbI; yMETh OOBSICHATH OTJIMYMS IUIAHET 3€MHOM I'PYIIBI U IUIAHET-TUTaHTOB;
3HaTh, 4yTo Takoe nosc Koinepa u o6gako Oopra ¥ KaKOB UX COCTAB

11/2 [Inanera 3emus 1 ®dopma 3emiH, BHyTpEHHEE CTpOeHHE, aTMOc(epa U BIUSHUE TAapHUKOBOTO

a¢dekTa Ha KTuMaT 3eMiIn

Memanpeomemnple: GOpMUPOBATH ydeOHOE COTPYAHUUECTBO C YUUTENIEM U CBEPCTHUKAMH; (OPMHUPOBATH IIeNIeNoIaraHue Kak
MMOCTAaHOBKY y4eOHOM 3a7aun Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO U YCBOEHO YUYAIIMMCSI, U TOTO, YTO €IE HEU3BECTHO;
BBIZICTISATH U (POPMYITHPOBATH MTO3HABATENBHYIO 11€7Th, HCKATh U BBIACIATH HEOOX0UMYI0 HH(POPMAIIHIO; MPUMEHSTh 3HAHUS U3 APYTUX
MpeIMETHBIX o0nacTei
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JuyHocmuwle: POPMUPOBAHUE CAMOCTOATEIBHOCTH B IPUOOPETECHUH HOBBIX 3HAHHUH U MPAKTHUECKUX YMEHHM, NCTIOIb30BaHHE
prOOPETEHHBIX 3HAHUHN B MOBCEIHEBHON KU3HU; (JOPMHUPOBAHNE HABBIKOB 000OICHUS U CUCTEMATU3AI[MH TEOPETUIECKOTO MaTeprasa
npeomemHble: yMETh ONUCHIBATh BHYTPEHHEE CTPOCHUE 3€MIIM M COCTaB €€ aTMOCc(hepbl; HAyUYUThC OOBSACHATH CBSA3b CMEHBI CE30HOB roJia
Y HAKJIOHA 3eMHOM OCH, BIIMSHUE MaPHUKOBOTO AP eKTa Ha KIMMAT 3eMIIH, POJIb MarHUTOC(Ephl 3eMJIIH B 3alIUTEe OHOC(EPHI OT
KOCMUYECKOT0 U3JIy4yEHUs

12/3

Jlyna u e€ BiusiHuE Ha 3eMIIIO 1 ®opmupoBanue nosepxHoctH JIynsl. [Ipuposa npuiivBoB 1 OTIMBOB Ha 3emiie U
UX BIIUsiHUE Ha JBHKeHue 3emiu u JIynsl. [Iporieccust 3eMHO ocu U IBUKEHHE
TOYKH BECEHHETO PABHOJICHCTBUS

MemanpeomemHuble. GOpMUPOBATH YUEOHOE COTPYTHUYECTBO C YIUTEIEM M CBEPCTHUKAMHK; (OPMUPOBATH IeJIeNoIaraHue Kak
MOCTAHOBKY yueOHOH 3a/ja4il Ha OCHOBE COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO U YCBOCHO YYaIlIUMCSI, M TOTO, YTO €II¢ HEU3BECTHO;
BBIJICJISITH U (JOPMYIIMPOBATH MMO3HABATEIBHYIO 11€J1b, UCKATh M BBIIEISATH HEOOX0AUMYI0 HH(POPMAIIHIO, CIIEIOBATH alTOPUTMY
JEATEIIbHOCTH

JauuHocmuule: HGOPMUPOBAHKIE CAMOCTOSITETLHOCTH B MPUOOPETCHUH HOBBIX 3HAHUU U MPAKTUUECKUX YMEHUH; (hOPMUPOBAHUE HABBIKOB
00001ICHNS M CUCTEMATU3AINH TEOPETHIECKOTO MaTeprasa

npeomemHubvle. HAYIUTHCS OOBSICHATH TPUPOY IPUIIHMBOB U OTIMBOB Ha 3eMJIe; YMETh OOBSICHATh 3HaUEHUE TTOHATHSA "TIPEIeCCHs 3eMHOMN
ocu" 1 OOBSCHITH 3TO SIBJIICHUE

13/4

[l1aneTsl 3eMHOM TPYIIIIBI 1 ®dusnueckue cpoiictBa Mepkypus, Mapca u Benepsl. MccinenoBanus miaHeT
3€MHOM rpynnbl KOCMUYECKUMU anmapaTamMu

Memanpeomemnule: GopMUPOBATH yIeOHOE COTPYAHUUECTBO C YUUTENIEM U CBEPCTHUKAMH; (OPMHUPOBATH IIeJIeNoIaraHue Kak
MMOCTAaHOBKY y4eOHOM 3a/jaui Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO U YCBOEHO YUYaIIUMCsl, U TOTO, YTO €Il1€ HEU3BECTHO;
BBIICIIATH U (OPMYITHPOBATH MO3HABATENbHYIO 11€JTh, UCKATh U BBIACISATH HEOOX0AUMYIO HH(GOPMALIUIO, CIEI0BATh AllTOPUTMY
JeSITeNIbHOCTH

auyHocmuwle: GOPMUPOBAHNE CAMOCTOSITENILHOCTU B TPHUOOPETEHUU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI; (POPMHUPOBAHUE HABBIKOB
0000111eHUs ¥ cUCTeMaTH3alluu TEOPETUYECKOro MaTeprasa

npeomemmuble. yMETh OMUCHIBATH 0COOCHHOCTH (DPU3NYECKOM MPUPOABI MIIAHET 3€MHOM I'PYIIbI; yMETh (GOPMYIUPOBATh CXOJICTBA U
pa3nuyus IIaHeT 3eMHOM IPYIIbI U HAYYUTHCS KX OOBSICHATH

14/5

[Lmanersl-ruranTsl. [1naneTsl-KapIvku 1 ®usnueckue coictBa FOnurepa, Carypna, Ypana u Henryna. Bynkanuueckas
JesTenbHOCTh Ha cinyTHUKe FOnurepa Ho. [Ipupona konen BOKpyr IiaHeT-
ruraiToB. [liaHeTbI-Kapnuku

memanpeomemmuwie: GopMUPOBATh yuieOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU; (POPMHUPOBATH IieNIeNoaraHue Kak
MIOCTAHOBKY y4eOHOM 3aJJauil Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOEHO YYaIIUMCS, U TOTO, YTO €€ HEU3BECTHO;
BBIICNIATh U POPMYIUPOBATH MO3HABATENBHYIO 11€J1b, UCKATh U BBIAEIATH HEOOXO0IUMYIO0 HH(POPMALIUIO, CIIE0BATh aITOPUTMY
JESITEILHOCTH

auynocmuwle: POPMUPOBAHUE CAMOCTOSATEILHOCTH B IPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHMI; (POpMUPOBaHHE HAaBBIKOB
0000I1IeHNs ¥ CUCTEMATH3AIMH TEOPETUYECKOTO MaTepuaa

npeomennble. yMETh ONUCHIBATh (PU3NUECKUE CBOIMCTBA IUIAHET-TUTAHTOB; YMETh 00BSICHUTH MPUPOY KOJIEI] BOKPYT IJIAHET-TUTaHTOB,;
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3HATb, YTO MPCACTABJIAIOT coboriur JAC HAXOAATCA IJIAHCThI-KApJINKA

15/6

Maubie Tena ColHEUHON CUCTEMBI 1 dusnueckas npupojaa acrepouioB u komert. [osc Koiinepa u o61ako komer
Oopra. [Ipupoia METEOPOB U METEOPUTOB

Memanpeomemuole: HOPMUPOBATH yIeOHOE COTPYAHUYECTBO C YIUTEIEM U CBEPCTHUKAMMU; (POPMHUPOBATH IIeNIeNoIaraHue Kak
MIOCTAHOBKY y4eOHOM 3aja4i Ha OCHOBE COOTHECEHUS TOTO, YTO Y’KE€ M3BECTHO M YCBOCHO YUaIIUMCS, ¥ TOTO, YTO €II€ HEU3BECTHO;
BBIACIIATH U (1)OpMyJII/IpOBaTB MO3HABATCJILHYIO II€JIb, MCKATh U BBIACIIATH HCO6XOI{I/IMYIO I/IHCI)OpMaIII/IIO, CJICAOBATH AJITOPHUTMY
JeSITEITEHOCTH

auuynocmuule: GOPMUPOBAHNE CAMOCTOSITEIILHOCTH B IPHOOPETEHNN HOBBIX 3HAHHI W TIPAKTHYECKUX YMEHHI;, (OPMUPOBAHNE HABBIKOB
0000IIeHUS M CUCTEMATU3AIMH TEOPETHUECKOTO MaTepraa

npeomemuble. YMETh ONUCHIBATH (PU3UYECKHE CBOMCTBA aCTEPOUIOB i KOMET; YMETh (POPMYIUPOBATH Pa3HUILY MEXKITY METCOPAMH,
MCTCOPOUTAMH, METCOPHUTAMU U 6OJ'II/II[aMI/I

16/7

CoBpeMeHHBbIE ITPEACTABICHUS O 1 CoBpeMeHHBbIE TPEACTABICHUS O MTPOUCX0KACHUN COJIHEUHON CUCTEMBI.
nporcxoxaeHnss COTHEUHOM CUCTEMBI Kocmoronnueckas teopus O.10. HImuara

MemanpeomemHmbwle: CIyIIaTh, BCTYNATh B IUAJIOT, y4aCTBOBATh B KOJUIEKTHBHOM OOCYKJIEHUH MPOOIeMbl; (GOPMHUPOBATH IIEJICTIOIaraHue
KaK TTOCTAaHOBKY y4eOHOM 3a7jau Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO yUAIIUMCS, U TOTO, UYTO €II€ HEU3BECTHO;
CaMOCTOSITEJIFHO BBIJICNIATH TIO3HABATEILHYIO 11€J1b, YCTAHABIUBATH MPUYUHHO-CJICICTBEHHBIC CBSI3H

JauuHocmuule. HOPMUPOBAHKE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00111eCTBEHHOW MTPAKTUKH; (POPMUPOBAHKE HABBIKOB CAMOAHAIN3a M CAMOKOHTPOJISI

npeomemmuole. HAYIUTHCS 00BICHATH (hopmupoBanue CoJTHIIA U TITIAHET HA OCHOBE COBPEMEHHBIX MPEACTABICHUHN O MPOUCXOKICHIT
COJHEYHOM CUCTEMBI

AcTtpodusnka u 3BE3qHasT acTpoHOMUS (7 4acoB)

17/1

Mertoip acTpoU3NUECKUX UCCIeI0BaHUN 1 [TpuHIMI NEHCTBUS U YCTPOMCTBO TEJIECKOMOB, PEPPaKTOPOB U PEPIIEKTOPOB.
Pamunoreneckonsl u paguonHTepdepoMeTpsl

MemanpeomenHbie: BbISBIATH IPO0JIEMY, C JOCTATOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIN; BBIJICNIATh M OCO3HABATh TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKHU U YTO elIE MOAJISKUT YCBOCHHUIO, OLICHUBATh KAYECTBO U YPOBEHb YCBOEHUS MaTepHaa; aHaIM3upoBaTh U
CHUHTE3MPOBATh 3HAHUS, YCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKYIO LIETb PACCYXKIEHHUH, CTPYKTYpUPOBATh
3HaHUS

auynocmuwle: POPMUPOBAHNE YMEHUS BECTU AUAJIOL C YUUTENIEM U OJHOKIACCHUKAMH Ha OCHOBE PAaBHOMIPABHBIX OTHOIIEHUI U B3aHMHOIO
YBa)KEHHsI; OCO3HAHUE LIEHHOCTH HAay4YHbIX 3HaHUH JUIs OOBSICHEHUS SIBICHUH OKPY)KAIOLIEro MUpa

npeomennble. HAyUUThCsl OOBIACHATH YCTPOUCTBO pedpakTopa U pediexTopa; yMeTh GOPMYINPOBATH IPUHIIHI ACHCTBUSL
pasmoTeNecKoNa; HaydYUThCsl OOBSICHITh 3HAaU€HUE NMOHATHA "pa3peliaronas crnocoOHoCTs"

18/2

Connue 1 Omnpenenenne ocHOBHBIX XapakTepucTuk CosHia. CTpoeHue coTHeuHOU
aTMoc¢epbl. 3aKOHBI U3Ty4eHUs a0COJIIOTHO TBEPAOTO Teja U TeMIleparypa
dorocdeps! u nareH. [IposiBiIeHnEe CONHEYHOIN aKTUBHOCTH U €€ BIIMSHHUE Ha
KIUMat ¥ onochepy 3emuaun

MemanpeOMemele: C JOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICJIN, ,Z[O6LIBE[TB HCEAOCTArOUIYIO I/IH(I)OpMaI_II/IIO C IIOMOIIIBIO
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BOIIPOCOB; OCO3HABATH CAMOTO CE0sI KaK JIBUXKYIIYIO CHITy CBOETO HAy4Y€HHSs, CBOIO CLIOCOOHOCTH K MPEO0ICHUIO IPENSTCTBUN U
CaMOKOPPEKIIMH, COCTABIIATH IUIaH PEIICHHS 33]]a4l, CAMOCTOSITENIbHO UCTIPABIIATh OIIMOKHU; CO31aBaTh, IPUMEHSTh U MPEOOPa30BBIBATH
3HAKH U CUMBOJIBI, MOJICIIA M CXEMBI JUIS PEeLIeHUs] Y4eOHBIX U TO3HABATEIBHBIX 33/1a4, BBIICIATH U KJIACCH(PUIIMPOBATH CYIIECTBEHHBIC
XapaKTePUCTHKU 00BEKTa

JuyHocmHuwle: GOPMUPOBAHHE [IEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BHTHUS HAYKH H
0O0IIeCTBEHHOH MPAKTHKH; UCIOJIH30BaHNE TPUOOPETEHHBIX 3HAHHUM 151 OOBSICHEHHUS SIBIICHHI, HA0JII0JaeMbIX B TIOBCEAHEBHOM KU3HH
npeomemHble. yMETh ONUCHIBATh CTPOCHHE U COCTAB COTHEUHOW aTMOC(EphI; HAYYUTHCS OOBSICHATh 3HAUEHUE MOHSITHS "'COTHEUHAs
AKTUBHOCTH'" U €€ BIUSHUE Ha MPOIIECCHl Ha 3emiie

19/3

BryTpeHHee cTpoeHre U HCTOYHUK YHEPTUH 1 Pacuér remneparypsl BuHyTpu ConHua. TepmosiepHbIii HCTOYHUK 3HEPTUN
Connua Connua u nepenoc sueprun BHyTpu CosHia. HaOnroneHus coaHeuHbIxX
HEHUTPUHO

MemanpeomemHble: NCTIONb30BaTh aICKBATHBIE SI3bIKOBBIE CPENICTBA M1l OTOOpakeHUsI HHpopMannK B (JOpMe PEUEBBIX BHICKa3bIBAHUH C
LeNbI0 TUTAaHUPOBAHHUS, KOHTPOJISL U CAMOOLIEHKH; OCO3HAaBaTh CaMOro ce0s Kak JBUXKYIIYIO CHIIY CBOETO HayuyeHUsl, CBOIO CIIOCOOHOCTH K
MIPEO0I0JICHUIO MPEMATCTBUA U CAMOKOPPEKITNN; OOBACHITH (PU3UIECKUE TIPOIECCHI, CBSI3M U OTHOIIICHUS, BBISBIISIEMBIC B IIPOIIECCE
HU3yYEHUS JAHHOUW TEMBbI

auynocmuwle: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0011IeCTBEHHOM MPAKTHKH

npeomemmbsle. yMETh OIMCHIBATh BHYTpeHHee cTpoeHne CoHIa; 3HAaTh, YTO TEPMOSIAEPHBIEC PEAKIIUU SABIISIIOTCS HCTOYHUKOM COJIHEYHOU
SHEPruM; HAYYUThCA 0OBICHATH 3HAYEHUE UCCIIeI0BAaHUIN COTHEYHBIX HEUTPUHO

20/4

OcHOBHBIE XapaKTEPUCTUKH 3BE3]T 1 Omnpenenenre OCHOBHBIX XapaKTepUCTUK 3BE31. CrekTpaibHas KiIacCuPUKaIIsI
3B&31. JmarpamMmma "crieKTp-CBETUMOCTD" U pacnpeneieHue 38€3/] Ha Held. CBsI3b
MaccChl CO CBETUMOCTBIO 3BE3/1 INIABHOM MOCIEI0BATEIbHOCTH. 3BE3/IbI, KpAaCHbBIE
TUTAHTBI, CBEPXTUTAHTHI U O€Jble KapIHKU

MemanpeomemHuple: C TOCTATOYHON MOJHOTOW U TOYHOCTHIO BBIPAKaTh CBOM MBICIIA B COOTBETCTBUH C 33Jla4aMH U YCIOBUSMH
KOMMYHHUKAIUH, CITYIIaTh ¥ BCTYNATh B AUAJIOT, Y9aCTBOBATh B KOJUICKTUBHOM OOCYKJICHHH MPOOJIEMBI; 0CO3HABATh CAMOT0 ce0s KaK
JBUKYIIYIO CHITY CBOETO Hay4eHHs, CBOIO CIIOCOOHOCTH K MPEOJ0ICHHIO MPENSTCTBUI U CAMOKOPPEKIIUU; CHCTEMHO MBICIHTb, CO3aBaTh,
MIPUMEHSTH U TPE0OPa3OBbIBATh 3HAKW U CHMBOJIBI JUIs PEIlIeHUs] y4eOHBIX U TTO3HABATENbHBIX 3a/1a4

JuyHocmuple: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I1IeCTBEHHOM MTPAKTUKHU

npeomemmuble. HAYIUTHCS OOBSICHATH CBSI3b MEXKIY 3BE3THON BEIMYMHON M CBETUMOCTBIO 3BE3/Ibl; YMETh OMUCHIBAThH CIIEKTPATbHbBIC
KJIacChl 3BE3/1; YMETh MOJIb30BaThCS AMArPAMMOM "CIIEKTP-CBETUMOCTh"; YMETh OIUCHIBATh CTPOEHUE 3BE3]T TNIABHOM MOCIIEI0BATENIHOCTH,
TUTAHTOB M CBEPXTUTAHTOB

21/5

benble kapauky, HEUTPOHHBIE 3BE3 /LI, 1 OcoGeHHOCTH CTpOEHUS OeNbIX KapJIuKoB U npezaen Yanapacekapa Ha UX Maccy.
4yépHbIE AbIPHL. JIBOMHBIE, KPaTHBIC U [Tynbcapsl 1 HeliTpoHHbIE 3BE3/b1. [TonaTHE uépHOM ABIpHL. Habmronenus
IIEPEMEHHBIE 3BE3/IBI JIBOMHBIX 3BE3] U ompeneneHue ux macc. [lynscupyromue nepeMeHHbIe 3BE3/bL.
Iedenns! 1 cBsA3b NepuoJia Myabcaliid CO CBEeTUMOCTBIO Y HUX
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MemanpeomemHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BbIPa’KaTh CBOM MBICIIM B COOTBETCTBUM C 3aJla4aMU U YCIOBUSIMHU
KOMMYHHMKAIIMH; IJIAHUPOBATh U IPOTHO3UPOBATH PE3YNbTAT; AaHAIU3UPOBATh U CUHTE3UPOBATh 3HAHMSI, YCTaHABIMBATh IPUUMHHO -
CJIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYXKIEHUHN, CTPYKTYPUPOBATh 3HAHUS

JAuyHocmHble: POPMUPOBAHUE YCTOWYMBONW MOTHUBAIMH K TPUOOPETEHUIO HOBBIX 3HAHUN M MMPAKTHYECKUX YMEHHHA

npeomemHble. HAYIUTHCS OMMCHIBATH CTPOCHHE OEJBIX KapJIMKOB, HEHTPOHHBIX 3BE3I, MyIHCAPOB U YEPHBIX JBIP; YMETHh (POPMYINPOBATH
onpejiesieHue NoHATUM "BoiHbIe 3BE€3/1b1", "KpaTHbIE 3BE3/1b1", ""3aTMEHHO-TIEpEMEHHbIE 3BE3/1b1", ""MyJIbCHPYIONINE IEPEMEHHBIE 3BE3]IbI"

22/6

HoBble u cBEpXHOBBIE 3BE3/1BI 1 Habntonaembie nposiBieHNs B3pbIBOB HOBBIX U CBEPXHOBBIX 3BE3]1. CBOiiCTBa
OCTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3]

MemanpeomenmHple: OCO3HAHHO MJIAHUPOBATh U PETYJIMPOBATh CBOIO JESATENILHOCTb, BBISBIATH MPOOIEMBI, BIaJIeTh YCTHOW U MUCBMEHHOU
peubto; popMUpPOBATH LEJIEN0IaraHie Kak IOCTaHOBKY y4e€OHOM 3a/1adl Ha OCHOBE COOTHECEHMSI TOTO, YTO YK€ U3BECTHO U YCBOEHO
y4auuMmcesi, ¥ TOro, 4TO €I1€ HEU3BECTHO; CAMOCTOATENIBHO BBIACIATH MO3HABATENBHYIO 1IE€Jb, YCTAHABIMBATH MPUYHUHHO -CIIECTBEHHBIE
CBSI31, OOBSCHATH Pa3JINYHBIC SIBJICHUS HA OCHOBE (DU3UYECKON TEOpUHU

auunocmuwle: GOPMUPOBAHNE MOTHUBAIIMH B U3YUCHUH HAYK O TIPUPO/IE, YOSIKKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS TTPUPO/IBI
npeomemmuole. HAyIUTHCS (HOPMYTUPOBATH OTIPEICIICHIE TIOHATHI "HOBast 3Be3/1a", ""cBepXHOBAs 3Be3/1a"; yMETh OOBSICHATH MPUINHBI
BCHBIIIEK HOBBIX U CBEPXHOBBIX 3BE3/T; YMETh (DOPMYIHPOBATH PA3JIMUMs CBEPXHOBBIX EPBOTO U BTOPOTO THUMA

23/7

OBOJIIOIMSA 3BE3] 1 JKu3Hb 3BE311 pa3nM4HON MacChl M €€ OTpaKEHUE HA TUarpaMmme CIieKTp-
CBETUMOCTH". ['paBUTAIIMOHHBIN KOJUIATIC U B3PBIB OCJIOT0 KapJIMKa B JBOMHON
CHUCTEME M3-3a IEPETEKAHNs Ha HETO BEILECTBA 3BE3/1bl-KOMITIAHBOHA.
['paBUTALIMOHHBIN KOJUIAIC Spa MACCUBHOM 3BE3/1bl B KOHIIE €€ )KU3HU. O1ieHKa
BO3pacTa 3BE3/IHBIX CKOIUICHUN

MemanpeOMemnble . BBIABJIATD HpO6J'IeMy, C HOCTaTOqHOfI MMOJIHOTOM M TOYHOCTBIO BbIpaXXaTb CBOU MBICJIU, BBIJCIIATE U OCO3HABAaTh TO, YTO
YK€ YCBOCHO B KypcCE (bI/ISI/IKI/I U YTO ellé MOAICIKUT YCBOCHHUIO, ON€HHUBATh KAaU4CCTBO U YPOBCHDb YCBOCHHA MaT€pHraia;, aHaJIN3UpPOBaTh U
CUHTC3UPOBATh 3HAHM, YCTaAHABJINBATh IIPUYINHHO-CIICACTBEHHBIC CBA3H, CTPOUTDH JIOTHYCCKYIO L CIIb paCCY)I(,I[eHI/Iﬁ, CTPYKTYPHPOBATH
3HaHHUA

JUYHOCMHDblE: (bOpMI/IpOBaHI/Ie YME€HHA BECTU ANAJTIOI C YHUTCIEM U OJHOKIIACCHUKAaMK Ha OCHOBE paBHOIIPABHBIX OTHOIIICHUH W B3aIMHOT'O
YBAKCHHSA;, OCO3HAHNEC HCHHOCTU HAYUYHbIX 3HaHHI JJIA 00BACHEHHS SIBJICHUMH OKpYyzKarumero Mmupa

npedmemnbte: YMETH (I)OpMy.]'II/IpOBaTB OIpCACIICHUC ITIOHATUA "HpOTOSBGSI[a"; HAaYUYUTBHCA OIMUCBHIBATH 3BOJIFOIIHUIO 3Bé3,[[; 3HAaTh, KaK
OIIPCACIIAIOT BO3pPACT 3BE3JIHOTO CKOIIJICHUS

Muneunslii myTh (3 yaca)

24/1

T'a3 u ie1e B ["anakTuke 1 Habmtoiaembie xapakTepUCTUKU OTpaXaTeIbHBIX U TU(D(Y3HBIX TYMAaHHOCTEH.
Pacrnipenenenne ux Bomu3u miaockoct [anaktuku. CrupanbHas CTPYKTypa
I'amakTnkn

MemanpeomemHuule: ClyllaTh, BCTYNaTh B TUAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYXJIEHHH MPpoOIeMbl; GOpMUPOBATH LieJIeNoIaraHue
KaK [TIOCTaHOBKY y4eOHOM 3aJjauu Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO y4alllUMCsl, U TOTO, YTO €I€ HEU3BECTHO;
CaMOCTOSITENILHO BBIJENIATH TO3HABATENBHYIO 11€J1b, YCTaHABIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3U

auynocmuwte: GopMUpPOBaHUE YCTOWYMBOIO HHTEPECA K M3YUSHHUIO HOBOTO
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npeomemuble. HAYIUTHCS OOBSCHATH IPUYNHBI CBEUCHUS TU(PY3HBIX TYMAHHOCTEH; 3HATH, KaK 00Pa3yloTCs OTpaKaTeIbHbIE TYMAHHOCTH

25/2

PaccesiHHbIE U 1IapOBBIE 3BE3HBIE 1 HabGmnronaemble cBOMCTBA CKOIICHUHM U UX pactipesiesienue B ['anakTuke
CKOIUICHUS

MemanpeomentHble: NCTIONB30BaTh aJIEKBaTHBIE SI3BIKOBBIC CPECTBA IJIsl OTOOpaXeHUsT MHPOPMAaLMU B OpPME peUeBHIX BHICKa3bIBaHUI C
LEJIBIO IUTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKHU; OCO3HABATh CaMOI'o ce0s1 KaK JABMIKYIIYIO CHIIy CBOETO HAy4€HUs, CBOIO CIIOCOOHOCTb K
MIPEO0JIOJICHUIO IPETATCTBUN U CAMOKOPPEKLINU; OOBSICHATH IPOLIECCHI, CBSI3U U OTHOLLEHHUS, BHISBIISIEMbBIE B ITPOLIECCE U3YUEHMSI TaHHOM
TEMBI

Juynocmuele. GOPMUPOBAHNE MOTHUBALIMY B U3YUYEHUU HAYK O IPUPO/IE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS MPUPOIbI
npeomemmusle. yMETH ONUCHIBATh CTPOECHUE PACCESTHHBIX M MIAPOBBIX 3BE3IHBIX CKOIUICHUN

26/3

CepxmaccuBHas 4y€pHas Jplpa B LIEHTpe 1 Habmonenue 3a nsuxenneM 3BE37 B ieHTpe ['anakTuku B UH(ppakpacHbIi
Munednoro nmytu teneckon. OneHka Macchl ¥ pa3MepoB YEPHOM AbIPHI IO ABUKEHUIO OTAEIBHBIX
3BE3]T

MemanpeomemHvle: BHISIBIATH TPOOJIEMY, HHUIIMATHBHO COTPYIHUYATH B MIOMCKE U cOOpe WH(pOpMAIUH IS e€ pa3pelieHus;, BRIACIATh U
OCO3HABaTh TO, YTO YK€ YCBOCHO M UTO €IIE TOJUICIKUT YCBOCHUIO, OIIEHUBATH KAYeCTBO U YPOBEHb YCBOCHHS MaTepHalia; aHATM3HPOBATh U
CUHTC3UPOBATH 3HAHM, YCTAHABJINBATh IPUINHHO-CIICACTBEHHBIC CBA3H, CTPOUTDH JIOTUYCCKYIO ICTIb paccymjleHm?I, BBIIBUI'aTh U
000CHOBBIBATh TUTIOTE3BI

JuYHOCcmHble: POPMUPOBAHUE [IEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU H
00111eCTBEHHOM MPAKTHKHU

npeomemHble. 3HaTh, KaK OOHAPYKUIIH CBEPXMACCHBHYIO YEPHYIO JBIPY B IIeHTpe ['anakTuku

I"ayakTiku (3 gaca)

27/1 Kiaccudukanus rajakTuk 1 Turmbl raakTUK 1 UX cBoKicTBa. KpacHoe cMenieHne 1 onpeesieHue pacCTOSTHUN
JI0 TajJakTUK. 3akoH Xa00ma. BpaiieHne rajiakTuk U cofep)KaHue TEMHON
MaTepuu B HUX
MemanpeomemHble: NCTIONb30BaTh aICKBATHBIE SI3bIKOBBIE CPEICTBA VISl OTOOpakeHUsI HHPOpMaluK B (JOpME PEUECBBIX BHICKa3bIBAHUH C
LIETIBI0 TNIAHUPOBAHUS, KOHTPOJIS U CAMOOIICHKH; 0CO3HABATh CaMOT0 ce0s KaK ABMXKYIIYIO CHITy CBOETO HAYYCHHsI, CBOIO CTIOCOOHOCTh K
MIPEOIONICHUIO IPETATCTBUN U CAMOKOPPEKLINU; OOBSICHATH MPOIIECCHI, CBSI3U M OTHOIIEHHUS, BHISBIISIEMbIE B IIPOLIECCE U3YUCHHS TaHHOM
TEMBI
JuyHocmuple. GOPMUPOBAHNE MOTHUBALIUY B U3YUYEHUHU HAYK O TIPUPO/JIE, YOSKAEHHOCTU B BO3MOKHOCTH MTO3HAHUS IPUPOIbI
npeomemuble. HAYIUTHCS ONMKUCHIBATH JUTMIITUYECKHE, CIIMPalIbHBIE U HEMPABUIIbHBIC TAIAKTUKH; YMETh (JOPMYITHPOBATH 3aKOH Xab0ua;
3HATh CIIOCOOBI ONPEACTICHUS MacChl TaTaKTUK
28/2 AKTHBHBIE TAJIAKTUKHU U KBa3aphbl | 1 | [Ipupona aktuBHOCTH ranakTuk. [Ipupona kBazapoB

MemanpeOMemnble: CJIylIaTb, BCTYIIATh B JUAJIOT, YHaCTBOBATh B KOJUICKTUBHOM O6CY)KI[€HI/II/I HpO6J'IeMBI; (I)OpMI/IpOBaTL OCJICIIOIaranuc
KaK IIOCTaAHOBKY y‘Ie6H0ﬁ 3aa4 Ha OCHOBE COOTHECCHUA TOI'O, YTO YK€ U3BCCTHO U YCBOCHO yUalllUMCs, U TOT'O, UTO emé HCHU3BCCTHO,
CaMOCTOATCIIbHO BBIACIIATH MO3HABATCIIbHYIO IICJIb, YCTAHABJIMBATE MPUYNHHO-CJICACTBCHHBIC CBA3U

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie CaMOCTOATCIIBHOCTHU B HpI/IO6pCTeHI/II/I HOBBIX 3HAHHUI U MPaAKTUYCCKUX yMCHHﬁ; (I)OpMI/IpOBaHI/Ie HAaBBIKOB
O606H.[CHI/I${ 1 CUCTCMATU3allUU TCOPECTUICCKOI'O MaTCpurajia
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npeomenHble. yMETh OOBACHATH IPUPOJLY AKTUBHOCTH TAIAKTUK; HAYYUTHCS OPMYIIMPOBATH 3HAUCHHUE MOHATUS "KBa3ap" U yMETh
OIMCBIBATH €T0 (PU3MUYECKYIO TPUPOTY

29/3

CkormieHus rajJakTHK 1 [Ipupona ckomieHni 1 poap TEMHOM MaTepUM B HUX. MEXTalakTHUECKUM ra3 U
PEHTIE€HOBCKOE M3JIy4€HHE OT Hero. fluencras CTpyKTypa pacupenencHus
raJlaKTUK M CKOIUIEHMH BO BcesleHHOU

Mmemanpeomemmuple.opMUPOBATH YUeOHOE COTPYTHUIECTBO C YUHTEIEM U CBEPCTHUKAMH; (POPMHUPOBATH LIEJIENOIAraHNue KaK HOCTAHOBKY
y4eOHOH 3a/1a41 Ha OCHOBE COOTHECEHHUS TOTO, YTO Y’K€ M3BECTHO M YCBOCHO YJAl[MCS, ¥ TOTO, YTO €II€ HEN3BECTHO; BBIACIIATD U
q)OpMy.]'[I/IpOBaTB MMO3HABATCJIIbHYTIO ICJIb, UCKATh U BBIACIATH H€O6XOJII/IMYIO I/IHq)OpMaHI/IIO, CJICAOBATDH aJITOPUTMY ACATCIBHOCTU
AuyHocmuple. HoOpMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHOM MPAKTUKU

npeomemHble. yMETh OOBICHSTH IPUPO.TY CKOTICHUH TaJJAKTHK, UX PEHTT€HOBCKOTO U3TYIEHUS

Ctpoenue u 3Bororus Beenennoit (2 yaca)

30/1

Koneunocts u 0eckoHeuHOCTH BeenenHnoii 1 CBs13b 3aKOHA BCEMUPHOI'O TATOTEHUS C IIPEICTABICHUSIMH O KOHEYHOCTH U
o6eckoneyHocT Beenennoii. @oToMerpruueckuii mapagokc. HeobxoammocTtsb
00111el TeOPHH OTHOCUTEIHHOCTH IS IIOCTPOCHMS MOJIeTu Beenennoit

MemanpeomenmHple: C TOCTATOYHOM MOTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]a4aMU U YCIIOBUSIMHU
KOMMYHHMKAIIIH, CIYIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJIJIEKTUBHOM OOCYKJIEHUU TIPOOJIEMBbI; BHIIIOJIHATH ACUCTBUS [0 00pasiLy,
OIICHUBATh U KOPPEKTUPOBATH JEHCTBUS B COOTBETCTBUHU C 3TAJOHOM; CUCTEMHO MBICIHTD, CO3/1aBaTh, IPUMEHATH U MpeoOpa30BhIBATH
3HAKU ¥ CUMBOJIBI JJIs1 pelIeHUs] y4eOHbIX U TIO3HABaTeIbHBIX 3a7a4

Juynocmuwle: GOPMUPOBAHUE 1IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIEeCTBEHHON MPAaKTUKH; POpMUPOBaHUE YOSKIEHHOCTU B IPUMEHUMOCTH 3aKOHOB (DU3UKH K peaibHbIM SBJICHHUIM

npeomemmuole. HayduTHCS GOPMYIUPOBATH 3HAUCHUE MOHATUA ""POTOMETPUUECKH MapagoKke"; yMeTh OOBICHITH CBSI3b 3aKOHA
BCEMUPHOTO TATOTEHUS C MPEACTABICHUSIMHU O KOHEUHOCTH U OeCKOHeuHOCTH BeeneHHoii; 3HaTh He00X0AUMOCTh 0011l Teopun
OTHOCHUTEJILHOCTH JI MOCTPOCHUsI MOoienu BeenenHnoi

31/2

Mogens "ropsueit Becenennoit" 1 CBs3b cpellHEH MUIOTHOCTU MaTEPUU C 3aKOHOM PacIIMPEHUs U F€OMETpUei
Bcenennoii. Pannyc u Bo3zpact Beenennoi

MemanpeomemHuoie: BbISIBIIATH IPO0JIeMy, MHULIMATUBHO COTPYJHUYATh B IMOMCKE U cOope HH(opMaImu 1Jis € pa3pelieHus; BbIICIATh U
0CO3HaBaTh TO, YTO YXKE€ YCBOECHO U YTO €UIE MOJUIEKUT YCBOSHHIO, OLICHUBATh KAU€CTBO U YPOBEHb YCBOEHHSI MaTepuaa; aHaJIu3upoBaTh U
CHUHTE3MPOBATh 3HAHUS, YCTAHABIMBATh IPUYMHHO-CIIEICTBEHHbIE CBSI3H, CTPOUTH JIOTUYECKYIO LIE€TIb PACCYXKICHHUH, BBIIBUTaTh U
000CHOBBIBAaTh TUIIOTE3BI

auynocmuwle: GOpMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0O0I11eCTBEHHOM NMPaKTHUKU

npeomemHuble. HAyduThCsl OPMYIIMPOBATH 3HAUEHHE MOHATUH "Topsiuast Beenennas", "MeraranakTuka'; yMeTb ONMCHIBATh
KOCMOJIOTHYECKHE MoJienn Beenennon

CoBpemeHHbIe MpobIemMbl acTpoHOMHH (3 yaca)

32/1 | \

‘ YckopeHHoe paciminpenue BeeneHHoit u ‘ 1 | Bkiag TémHoi matepun B Maccy Beenennoil. HabGmroneHne cBepXHOBBIX 3BE3/1 B
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TEMHAas SHEPTUst JANEKUX FaJlaKTUKaX U OTKPBITUE YCKOPEHHOTO pacliupeHus: BeeneHHon.
IIpupoia cruitbl BCEMUPHOTO OTTAJIKUBAHUS

MemanpeomentHble: BBISIBISTH IPOOIIEMY, HHULIMATUBHO COTPYJHUYATH B MOKMCKE U cOope nHopMamu uist €€ pa3penieH s, BEIICTITD U
0CO3HaBaTh TO, YTO YXKE YCBOCHO B Kypce (PM3UKH H YTO €& MOJISKUT YCBOCHUIO, OIICHUBATH KAUECTBO M YPOBEHb YCBOCHHS MaTEpUaa;
AQHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAaHABIINBATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKYIO LIETb PACCYKACHUM,
BBIJIBUTaTh U 0OOCHOBBIBATh TUIIOTE3bI

AuyHocmHwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0OLIECTBEHHOMN MPAKTUKU

npeomemHmuble. HAYIUThCS ONMCHIBATH SIBJIICHUE YCKOPEHHOIO paclimpeHus BeeneHHo; 3HaTh, 4TO Y4EHBIE IOHUMAKOT M0 TEMHOM
SHeprueil; 3HaTh GU3NYECKUI CMBICT KOCMOJIOTUYECKOM MOCTOSIHHOM B YypaBHEHUH DHWHIITEIHA

33/2

OO6HapyxeHHe MIaHEeT y APYTUuX 3BE3] 1 HeBunumeie criyTHUKH Y 3B€31. MeTOo1bl 0OHApYKEHUS 3K30TJIaHET.
DK30IUIaHETHI C YCIOBUSIMH, OIaroNpUsSTHBIMU ISl KU3HU

MemanpeomemHple: BHISIBIATH TPOOJIEMY, HHUIIMATHBHO COTPYIHUYATH B IIOMCKE U cOOpe WH(pOpMAIUH s e€ pa3pelieHus;, BRIACIATh U
OCO3HABaTh TO, YTO yXE YCBOCHO B Kypce (PM3HMKH M UTO €MIE MOJICKUT YCBOCHHIO, OIICHIBATh KA4eCTBO M YPOBCHD YCBOCHHSI MaTepHAlIa;
AHAJIIM3UPOBATE U CUHTC3UPOBATh 3HAHUS, YCTAHABJIMBATDh MIPUYUHHO-CJICACTBCHHLIC CBA3U, CTPOUTDH JIOTUYCCKYIO LICIIb paccymzleHm?I,
BBIABUT'ATh U 000CHOBBIBATH TUIIOTE3BI

JuYHOCcmHble: POPMUPOBAHUE [IEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00111eCTBEHHOW MTPAKTUKHU

npeomenHble. yMETh OMMCHIBATH METO Il OOHAPYKEHHSI SK30TUIAHET

34/3

[Touck xwu3HU U pazyma Bo BeenenHoit 1 Pa3BuTue npeacraBieHni 0 CylecTBOBAaHUY KU3HU BO Beenennoit. ®opmyna
Hpetika u yncno muBuwimsanuii B ['anaktuke. [IoMck cUrHagoB OT BHE3EMHBIX
UBWIM3ALNN U IT04a4a CUTHAIIOB UM

MemanpeomemHple: BLISIBIATH TPOOJIEMY, HHUIIMATUBHO COTPYIHUYATDH B MOUCKE U cOope nHpopManuu ajs e€ pa3pelieHus; BoIACTIITh U
OCO3HABAaTh TO, YTO YK€ YCBOEHO B Kypce (DM3HKHU U UTO enl€ MOJUIeKUT YCBOCHHIO, OLIEHUBATh KAY€CTBO U YPOBEHb YCBOCHHUS MaTepHaa;
aHAJIM3UPOBATh U CHHTE3UPOBATH 3HAHUS, YCTAHABINBATH MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIeTIh PACCYXKIACHUIH,
BBIJIBUTATh U OOOCHOBBIBAThH TUIIOTE3bI

JuyHocmuwle: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
0OLIECTBEHHON MPAKTUKH; (OPMUPOBAHNE HABBIKOB CAMOAHANIN3a U CAMOKOHTPOJIS

npeomemmusle’. HayIuTHCS GOPMYIUPOBATH MPOOIEMbI OMCKA BHE3EMHBIX IMBUIIM3AINI; YMETh OOBICHATH hopmyny Jperika

Peseps (1 yac)




