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1. MACIIOPT PABOYEM MPOI'PAMMBI YYEFHOM JUCIUIIJITHBI
OVY /.11 AcrpoHomusi

1.1. O6sacTh NPUMEHEHHUS IPOTPAMMBI.

Pabouas mporpamma 00mIe00pa3oBaTeIbHON  y4eOHOW JUCHUIUIMHBI  « ACTPOHOMUSIY
npeJHasHaueHa Ui pealu3ali  CpeAHero oomero oO0pa3oBaHHMs B Ipeleliax OCHOBHOM
npodeccuoHanbHOW 00pazoBaTeNbHONW HporpaMMsel 1o crenuansHoctd 21.02.03 Coopyscenue u
IKCHIyamayus 2a3onepmenposooos u 2azoHedmexpanuiuuy

B COOTBETCTBHM C TNPUMEPHOM MporpaMMoil  00I11e00pa3oBaTEIbHON  AUCIIUIUIMHBI
«ACTPOHOMUS».

N3yuenne «ACTpoOHOMHN» HANIPABJIEHO HA TOCTUKEHUE CIAEAYIOIINX LeJlei:

* OCO3HaHHE NPUHIUNHUAILHOM POJM aCTPOHOMHHM B TMO3HAHUHM (YHIAMEHTAJIBHBIX 3aKOHOB
MIPUPOIBI M POPMHUPOBAHUS COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MHPA;

* npuoOpeTeHre 3HaHUHN 0 (PU3NUECKON MPUPOJE HEOECHBIX T€N U CUCTEM, CTPOEHUS U IBOJIIOLIUU
Bcenennoi, mpocTpaHCTBEHHBIX M BPEMEHHBIX MacmTabax BcenmenHol, HamOosiee BaKHBIX
ACTPOHOMHUYECKUX OTKPBITUSIX, OTIPEICITUBIITUX PA3BUTHE HAYKH U TEXHUKH;

*  OBJIQJICHUE YMEHUAMH OOBACHITH BUTUMOE TIOJIOKEHUE U JIBI)KEHUE HEOECHBIX TeJ MPUHIIMITAMH
OTIpPENICTICHUsI MECTOIOJIOKEHUSI W BPEMEHHM 110 aCTPOHOMUYECKMM OOBEKTaM, HaBbIKaMHU
MPAKTUYECKOTO UCIOJIH30BAHUS KOMIBIOTEPHBIX MPUJIOKEHHUM JJIs ONIpEeAeSICHUs BUIA 3BE€3IHOTO
HeOe B KOHKPETHOM ITYHKTE JJIs 3aJJaHHOTO BPEMEHHU;

* pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, HMHTEIJICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
mporiecce MPUOOPETEHUSI 3HAHWA TIO0 aCTPOHOMHHU C HCIIOJB30BAHHEM PA3TMUHBIX HUCTOYHUKOB
MH(POPMAIIUK U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTH;

*  WCIOJIb30BAaHUE NPHOOPETEHHBIX 3HAHWUN W YMEHHMM JJIs PEIICHHS TPAKTHYECKUX 3aad
TTOBCETHEBHOM KU3HH;

* (opmupoBaHuE HAYYHOTO MUPOBO33PEHUS;

* (opMHpoBaHHE HAaBBIKOB HCIIOJB30BAHHS ©CTECTBEHHOHAYYHBIX M OCOOCHHO (PH3HKO-
MaTeMaTHYeCKUX 3HAHUN a1 OOBEKTUBHOTO aHaju3a yCTPOMCTBA OKPYXKAIOIIEr0o MHpa Ha
npuMepe JOCTHKEHUI COBPEMEHHOM acTpo(dU3UKH, ACTPOHOMHUH U KOCMOHABTUKH.

B mnporpammy BKIIOUEHO cOJep)KaHUE, HampaBiIeHHOE Ha (OPMUPOBAHHE Yy CTYICHTOB
KOMIICTEHIIMH, HeoOXOMMMEIX i KadecTBeHHOro ocBoeHus OIIOII CIIO Ha 06a3e OCHOBHOTO
obuiero o0pa3oBaHus C TOJYYEHHEM CpelHero oOmiero o0pa3oBaHUsS MPOrpPaMMbl MOATOTOBKH
crienranucToB cpeaHero 3seHa (ITIICC3).

B nporpamme yueOHOUW AMCHUIUIMHBI «ACTPOHOMUS» YTOYHSIETCSl COJEpKAHUE Y4eOHOTO
Marepuaina, I[OCIeI0BAaTeIbHOCTh €ro H3Yy4YeHHs, pachpelieieHne Y4eOHBbIX YacoB, TeMaTHhKa
pedepaToB, WHIUBUIYAIBHBIX MPOEKTOB, BHJIBI CAMOCTOSITENIBHBIX PabOT C yd4yeToM crherupuku
MIPOrpaMM MOATOTOBKH CIIEUAIKNCTOB CPEIHET0 3B€Ha, OCBAUBAEMO CIIeUaIbHOCTH.

OcBoenune paboyeil mnporpaMmbl y4eOHOW AUCHUIUIMHBI BO3MOXKHO C IMPUMEHEHHEM
AIIEKTPOHHOTO 00YUEHUs U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

1.2 O6masi XapaKTepUCTUKA Y4eOHOM THCIUNIUHBI

ActpoHOoMHMsT — ydyeOHas JUCHUIUIMHA, HANpaBJICHHAs Ha M3YYCHUE JIOCTHIKCHHU
COBPEMCHHOU HAYKH M TEXHUKH, (DOPMUPOBAHHE OCHOB 3HAHHMI O METOJIaX U pe3yjbTaTaX Hay4YHbIX
UCCleoBaHuH, PyHIaMEeHTaIbHBIX 3aKOHAX MPUPOJIbI HEOECHBIX TN U BceleHHoi B 1eToM.

ACTpOHOMHS B POCCHICKOM IITKOJIE BCET/la paccMaTpHUBallach Kak Kypc, KOTOPBIH, 3aBepIias
¢dbusznKo-MaTeMaTH4eckoe 00pa3oBaHHE BBITYCKHUKOB CpEIHEH IIKOJIBI, 3HAKOMHUT HX C
COBPEMEHHBIMH TPEJICTABICHUSIMH O CTPOCHUM U OBOMIONUHK BceneHHOW U crmocoOCTBYyeT
(hOpMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUSL.

Kypc actpoHoMuu mpu3BaH CHnocoOCTBOBAaTh (POPMUPOBAHUIO COBPEMEHHON HaydyHOU
KapTUHBI MHpa, PACKPBIBas pPa3BUTHE IMPEACTABICHUN O CTpOeHUU BcelneHHOW Kak OJHOU U3
BOKHEHIIIMX CTOPOH MJIUTEIHLHOTO M CIIOKHOTO MYTH TO3HAHUS YEIOBEYECTBOM OKPYXKAIOIICH
MIPUPOJIBI M CBOETO MECTa B HEH.

OcoOyro ponb Mpu M3yYEHUH AaCTPOHOMHUHU JOJDKHO CHITpaTh HCIOJIb30BaHUE 3HAHUM,
MOJIyYEHHBIX CTYJICHTAMU IO JAPYT'MM €CTeCTBEHHOHAYYHBIM IpeIMeTaM, B MEPBYIO O4Yepeab IO
busuke.



Marepuan, u3ydaemblii B Hadaje Kypca B TeMe «OCHOBBI IPAKTHYECKOH acTpPOHOMHUN»,
HE0O0X0IuM 711 00BsICHEHUS HAOTI0aeMbIX HEBOOPY)KEHHBIM IJ1a30M aCTPOHOMHYECKUX sIBIICHUN. B
OpraHmW3alui HAONIOJCHWI MOTYT IIOMOYb KOMITBIOTEPHBIC WPUIIOKEHHUS Ui OTOOpakeHUs
3Be3HOTO Heba. Takue MPUIIOKEHUS TIO3BOJSIOT OPUEHTHPOBATHCS CPEIN MHUPHAJ 3BE3]] B PEKIME
pEATbHOTO BPEMEHH, IMOJYYUTh HHQPOPMAIUIO M0 HanOoJiee 3HAYUMBIM KOCMHYECKUM OOBEKTaM,
moApoOHBIC NaHHBIC O IUIAHETAaX, 3BE3/aX, KOMETaX, CO3BE3AMSIX, MO3HAKOMHUTHCS CO CHHMKAMH
TIJIaHET.

AcTtpodu3nueckas HaANpaBJIIEHHOCTh BCEX IOCICAYIOMUX TEM Kypca COOTBETCTBYET
COBPEMEHHOMY IIOJIO)KEHUIO B Hayke. [J1aBHOM 3agayedl Kypca CTaHOBUTCS CHCTEMATH3alUsA
OOIIUPHBIX CBEJICHHUH O MPHUPOJC HEOCCHBIX TEJ, OOBSICHCHHE CYIIECTBYIOMIMX 3aKOHOMEPHOCTEH H
packpbITHe (PU3NYSCKOW CyINTHOCTH HabOmogaeMbix Bo Beenennoil seienmii. HeoOxoammo oco6o
MOJYEPKUBATh, YTO OTO CTAHOBUTCS BO3MOXHBIM OJlarojaps I[IUPOKOMY HCIIOJIb30BAHUIO
(U3HYECKUX TECOPHUH, a TAaKXKe MCCIICIOBAHUHN M3ITydeHUS] HEOSCHBIX T, MTPOBOIMMBIX MPAKTHICCKH
10 BCEMY CIIEKTPY AJIEKTPOMArHUTHBIX BOJH HE TOJBKO C MOBEPXHOCTH 3EMIIH, HO U ¢ KOCMHUYECKUX
anmapaTtoB. BcelleHHas pe1ocTaBisieT BO3MOKHOCTh U3yUSHUS TAaKUX COCTOSIHHM BENIECTBA W IOJICH
TaKUX XapaKTEPUCTUK, KOTOPBIC MOKA HEJOCTIKUMBI B 3€MHBIX J1abopaTopusx. B xone m3ydeHus
Kypca BaXKHO C(POPMHUPOBATH MPEJICTABICHUE 00 IBOIIOIMH HEOPTAHUICCKOW TPUPOJIBI KaK TJIaBHOM
JOCTHKEHUH COBPEMEHHON aCTPOHOMUM.

TeopeTndeckne  CBEJIEHUS IO  ACTPOHOMHH  JIOTIOJNHSIOTCS  JIEMOHCTpAIMsIMH U
MPaKTUYECKUMH paboTaMu.

BaxxHyro poJib B OCBOGHUH Kypca WTPAIOT MPOBOJIMMBIC BO BHEYUYEOHOE BpeMsl COOCTBCHHBIE
HaOmoieHNsT cTyaeHToB. Crenuduka TUIAHUPOBAHUS JTHX HAOIONCHUN OINpeaeseTcsl IBYMS
obcrositenscTBamMu. Bo-miepBbiX, OHM (3a wHcKIOYeHWEeM HabmomeHnit CoJIHIA) — JOJDKHBI
MIPOBOJIMTHCS B BEUECPHEE MIIM HOUYHOE BpeMs. BO-BTOPBIX, 00BEKTHI, TPHPO/Ia KOTOPBIX U3ydaeTcs Ha
TOM WJIM UHOM YPOKE, MOTYT OBITh B 3TO BpeMsl HEIOCTYIHBI s HaOmoaeHui. [Ipu mianupoBanuu
HaOMIOACHUN ATHUX OOBEKTOB, B OCOOCHHOCTH IUIAHET, HEOOXOAMMO YYHTHIBATh YCIOBHUS UX
BUJIUMOCTH.

N3yuenne o0meoOpa3oBaTebHON YYeOHOW AMCIUIUIMHBI «ACTPOHOMHS) 3aBEPIIACTCS
MoJBE/IcHHEM HTOTOB B (opme nuddepeHnpoBaHHOTO 3adeTa B paMKaxX MPOMEKYTOYHOU
aTrectanuu ctyaeHToB B mporecce ocBoeHus OIIOIT CIIO ¢ momydeHmeMm cpemHero oOIero
oOpazoBaHUsI.

1.3 Mecro YyuyeOHOI JAUCHUIVIMHBI B CTPYKTYpe OCHOBHOIi  mpodeccHOHAIbLHOI
o0pa3oBaTebHOI MpPOrpaMMblI: yueOHass  JUCHUIUIMHA  «ACTPOHOMHS»  SIBISICTCSA
00111e00pa3oBaTEIbHON YUeOHON JTUCITUTITUHOM.

1.4 Pe3yabTaThbl OCBOEHHS Y4eOHOH TUCIUILIMHBI

B pe3ynbraTe n3yueHus acTpoHOMHUH Ha 6a30BOM YPOBHE CTYAEHT JOJKEH:

3HATH/IIOHUMAThD .

CMBICJT TIOHSTHH: TEOLEHTPUYECKas M T'eIHOICHTPUYECKAs CHCTeMa, BHUJIMMAas 3BE3IHAs
BEJIMYMHA, CO3BE3/ME, IPOTHBOCTOSHHUS M COCAMHCHHUS IUIAHET, KOMETa, acTEepPOMJ, METeop,
METEOpUT, METEOpOU ], TIaHeTa, CIyTHUK, 3Be3na, ConmHeuHas cucrtema, | anaktuka, BcenenHas,
BCEMHUPHOE U TMOSICHOE BpeMsi, BHECOJTHEUHas TIaHeTa (IK30IUIaHeTa), CIIeKTpaibHas KiaccuUKaius
3BE3]1, MapaJljiakc, PeIUKTOBOE U3NydeHne, bombioil B3pbIB, YepHas AbIpa;

CMBICT (PM3UYECKUX BEIMYMH: TapCeK, CBETOBOU T'OJl, aCTPOHOMUYECKas €AMHUIIA, 3BE3AHAS
BCJIMYMHA;

cMBbIcT GU3NYECKOTO 3aKOHa Xa0bma;

OCHOBHBIE 3TaIbl OCBOCHUSI KOCMUYECKOTO MTPOCTPAHCTBA;

TUNOTE3bI MporcXoxaeHUsT COIHEYHON CUCTEMBI;

OCHOBHBIE XapaKTePUCTHKHU U cTpoeHre COHIIa, COTHEYHON aTMOC(hephl;

pasMepsl ['anmakTuku, mojiokeHue W mepuona oOpamieHuss CoJHIIA OTHOCHTEIBHO IIEHTpa
I"anakTuku;

yMeTh:



MPUBOJIUTH MPHUMEPHI: POJIM aCTPOHOMHUHU B Pa3BUTUMU LMBWIM3AIUHU, MCIOJIb30BaHUS
METO/JIOB UCCJICIOBAHUM B aCTPOHOMUU, PA3IMYHBIX JUAMA30HOB JIEKTPOMArHUTHBIX U3TYyYECHUHN IS
nosiydeHus: HHpopmannu 06 oObekTax BceeneHHOH, moaydeHus: acTpOHOMUYECKOH HMH(popMaluu ¢
MMOMOIIIBI0 KOCMUYECKHUX aIlllapaToOB U CHEKTPAIbLHOTO aHaM3a, BIUSHUS COJIHEYHOW aKTUBHOCTH Ha
3emito;

OTHMCHIBATh W OOBSCHAThH: pa3iMuus KalleHIAapeHd, yCIOBHS HACTYIUICHUS COJHEUHBIX U
JIYHHBIX 3aTMEHMM, (Ppa3el JIyHBI, CyTOUHBIC TBUKEHUS CBETHJI, TPUUYUHBI BOZHUKHOBEHUS TTPUIIMBOB
W OTJIMBOB; TMPUHIIMI JACUCTBUS ONTHUYECKOTO TEJIECKOIa, B3aUMOCBS3b (PU3UKO-XUMHUYECKUX
XapaKTePUCTHK 3BE3]l C HCIIOJI30BAHUEM JHArPAMMBI IIBET-CBETUMOCTEY, (PH3MUECKUE TPUYUHBI,
OTIPENICTISAIONINE PABHOBECHE 3BE€3Jl, MCTOYHUK JHEPrUU 3BE3J] U MPOUCXOKICHUE XUMUUYECKUX
JJIEMEHTOB, KPaCHOE CMeIeHUe C moMoInisio dddekra Jlomepa;

XapaKTepU30BaTh OCOOCHHOCTU METOJOB TO3HAHUS aCTPOHOMHH, OCHOBHBIE DJIEMEHTHI U
cBoiicTBa 1uiaHeT COJHEYHOM CHCTEMbI, METObl ONPENEIICHNS PACCTOSIHUNA U JMHEWHBIX pa3MepoB
HEOECHBIX TeJ, BO3MOXKHBIE ITYTH 3BOJIIOIIUH 3B€3]] PA3JINYHON MacCCHI,

HaxoJUTh Ha HeOe OCHOBHBIC co3Be3aAusi CeBEpHOTro Mmoiymiapus, B ToM yucie: bombinas
Mensenuna, Manas Measeauia, Bosonac, Jlebens, Kaccuonesi, OpuoH; cambie sipkue 3B€3/Ibl, B TOM
yucne: [lonspuas 38e3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

WCIIOJIb30BaTh KOMITHIOTEPHBIC TIPUIIOKEHUS I onpeneneHus noyuoxxenus: Connia, JIyHb
Y 3BE€3]1 Ha JTIFOOYIO JIaTy U BPEMsI CYTOK ISl JAHHOT'O HACEJIEHHOTO MYHKTA;

WCIIONb30BaTh TMPUOOPETEHHBIE 3HAHWS W YMEHUS B TMPAKTHUYECKOW IEATEITHBHOCTH H
MOBCETHEBHOM )KU3HU IS

TMOHMMAaHHs B3aWMOCBSI3M aCTPOHOMHUHU C JIPYrUMU HayKaMH, B OCHOBE KOTOPBIX JIeXKaT
3HAHUS TI0 ACTPOHOMHH, OTCIICHHE €€ OT JDKEHAYK;

olleHUBaHMUs WHPOpPMAINK, conaepkamieiicss B coodmenusx CMU, HNurtepHeTte, HaydyHO-
MOMYJISIPHBIX CTAThSX.

OcBoeHue coep)aHusl YIeOHOW TUCITUTUIMHBI « ACTPOHOMUS» 00eCIeuynBaeT JA0CTHIKEHNE
CTYICHTaMH CJICAYIOIIHNX Pe3yJabTAaTOB:

JUYHOCIMHBIX:

- YYBCTBO TOPJOCTH W YBOKEHUSA K HCTOPUM U JOCTHXKEHUAM OTE€YECTBEHHOM
ACTPOHOMHYECKOW HAayKH; acTPOHOMHYECKHM TPaMOTHOE TIOBEJACHHE B MPodeCcCHOHATHHOU
NESATENBHOCTH M OBITY ITPU OOpaIeHuu ¢ MpuOOpaMH B YCTPOHCTBAMM;

- TOTOBHOCTh K TPOJOJDKEHHUIO OOpa30BaHHUS M TOBBIIMICHUS KBaIM(UKAIMK B WU30paHHOM
npoheCCHOHANBHOM  JIEATETLHOCTH M OOBEKTHBHOE OCO3HAHHUE POJIM aCTPOHOMUYECKHUX
KOMIIETEHIIUM B 3TOM;

MEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHON aCTPOHOMUYECKON HAYKH W aCTPOHOMHUYECKHUX
TEXHOJIOTUW JJi TOBBIIICHUS COOCTBEHHOTO0 HMHTEIUIEKTYalIbHOTO pa3BUTHUS B BbIOpaHHOMN
pohecCHOHANIBHON JIEATEIbHOCTH;

- YMEHHE CaMOCTOSITENILHO J0OBIBATh HOBBIE JJISl C€0sl aCTPOHOMUYECKUE 3HAHMSI, UCTIOIb3YS
JUISL TOTO TOCTYIHbIE UCTOYHUKU UH(POpMAIUY;

- YMEHHE BBICTPAUBAaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIEHUS B KOMaH/IE TI0 PEIIEHUI0 00X
3a1a4;

- YMEHHUE YOPaBISATh CBOEW IMO3HABATEIbHON JAESITENBHOCTBIO, MPOBOJUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS,

MemanpeomMemHuvlx:
CHOJIb30BAHWE  PA3IMYHBIX  BHUJAOB  IIO3HABATENbHOM  JAEATENBHOCTH IS pEIICHUS
ACTPOHOMUYECKHUX 3a/1a4, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOJICHMS, OMUCAHMS,
WU3MEPEHUS, SKCIEPUMEHTA) 711 U3YUECHHS PA3TMYHBIX CTOPOH OKPYKAIOIIEH 1eHCTBUTENBHOCTH;

- WCIIOJb30BAHUE  OCHOBHBIX  HMHTEJUIEKTYaJdbHBIX  OINEpaluidi: TOCTAHOBKM  3a/ayH,
dbopMynupoBaHHS TUIIOTE3, aHAW3a M CHHTE3a, CpaBHEHUs, OOOOIIEHHS, CHCTeMaTU3aluHy,
BBISIBIICHUS] IPUYUHHO-CIIEICTBEHHBIX CBS3€H, MOMCKA aHAIOTOB, (DOPMYITUPOBAHHUSI BBIBOJOB IS
M3YYEHHUS Pa3IMYHBIX CTOPOH aCTPOHOMHUYECKUX OOBEKTOB, SIBICHHUI U MPOIIECCOB, C KOTOPBIMH
BO3HHMKAET HEOOXOIUMOCTh CTAIKMBATHCS B MPOECCUOHATBHOM cdepe;



yMEHHUE TeHepUupOBaTh UJCH U ONPEICISATh CPEICTBA, HEOOXOAUMBIE ISl MX pealln3alluy;

YMEHUE UCIOJIB30BaTh pPA3jIU4HbIC HCTOYHMKU I IIOJY4EHHMS aCTPOHOMMYECKOU
nH(pOpMaIINH, OLIEHUBATH €€ JOCTOBEPHOCTD;

YMEHHUE aHAIM3UPOBATh U MPEJCTABIATH HHOOPMAIIHIO B PA3IMYHBIX BUAX;

yMEHHE MyOJWYHO TPEACTABIATh pPE3yIbTaThl COOCTBEHHOTO WCCIECIOBAaHMS, BECTH
JIUCKYCCHM, JOCTYIIHO M TapMOHHYHO cOYeTass CoJAepKaHHe U (OpPMBI IpeCTaBIIEMOM
nHbOpMaNnu;

npeomMemHovix:

c(OPMHUPOBAHHOCTB MPECTABICHNUN O CTpoeHUH COTHEYHON CHCTEMBI, 00 SBOJIIOLINH 3BE3]]
u BceneHHoit; mpocTpaHCTBEHHO-BpEMEHHBIX MacmTabax BeenenHoit;

MIOHMMaHHEe CYyLTHOCTH HalJto1aeMbIX BO BeeneHHoil siBneHnit;

BJIaJICHUE OCHOBOIOJIArAIOIMMHA ACTPOHOMUYECKUMH INOHATUSAMH, TEOPHUAMH, 3aKOHAMU U
3aKOHOMEPHOCTSMH,  YBEPEHHOE  II0JIb30BAHWE  ACTPOHOMHYECKOM  TEPMHHOJIOTMEN W
CHMBOJINKOM;

cOpPMUPOBAHHOCTh  MPEACTAaBICHUM O 3HAYEHUH AacCTPOHOMUM B  IPAKTHYECKOH
NEATEIBbHOCTH YEJIOBEKA U TAJIbHEHIIET0 HAyYHO-TEXHUYECKOTO Pa3BUTHS,

OCO3HAaHUE POJIM OTEYECTBEHHOW HAayKH B OCBOCHHMHM M MCHOJB30BAHUM KOCMHYECKOTO
MIPOCTPAHCTBA U PA3BUTHS, MEKYHAPOJHOTO COTPYTHUUECTBA B 3TOM 00IaCTH.

1.5 Kosim4yecTBO 4acoB Ha ocBoeHUe padoyeii MporpaMmbl yueOHOM IMCUUIJIMHbI:
MaKCUMAaJIbHOW y4eOHOW Harpy3ku oOydaromierocs 56 yac, B TOM 4ncie:

00s13aTeIbHOM ayIUTOPHOM yueOHOW Harpy3ku oOydaromierocs 39 4acos,;
CaMOCTOSITENIbHOM paboThl 0Oydatomerocs 17 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOW JUCHUILIAHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BU/ABI Y4eOHOH padoThl

Bup yueOHo# paboThl

O0BbeM yacoB

MaxkcumaJjibHas yyeOHasi Harpy3ka (Bcero)

56

O0s13aTe/IbHAsI ayTUTOPHAsI y4eOHAasi HATPY3Ka (Bcero)

39

B TOM YHCIJIC:

IIPAKTUYCCKUC 3aHATHA

nabopaTtopHbIe PabOTHI

KOHTPOJIbHbIE PA0OTHI

CamocTosiTesibHasi paboTa o0yuaiuierocsi (Bcero)

17

B TOM YHCIJIC:

Buowvl camocmosamenvuvix pabom:

paboTa Ha/l y4eOHBIM MaTepuaioM

pELICHHE 3a/1a4 U YIPaKHEHHI

MOJITOTOBKA  JIOKJIQJIOB,  TNPE3CHTAllMi, HWHIUBUIAYAIBHOTO  TIPOEKTa ¢
WCI0JIb30BaHUEM MH(POPMAITMOHHBIX TEXHOJIOT M

A~ o1 o

HroroBas arrecrauus B popme ougdpepenyuposannoco 3auema




2.2. TemaTu4eckuii IVIaH U coJlep:KaHHMe YUeOHOH AUCHMINIMHBI K ACTPOHOMMSA»

HaumenoBanue Copep:xaHue y4eOHOI0 MaTepHasia, CaMOCTOATeIbHAsI padoTa 00y4aloImuxcs O0bem
pa3/ieJioB U TeM 4acoB
1 2 3
BBenenue. B pesynbTare nzyueHus TeMbl OOYUYarOIIUNCS JOIKEH:
AcTpoHOMUH, ee 3HATH!
3HAYeHMe M CBSI3b ¢ | POJIb OTEUECTBEHHON HAYKH B OCBOCHHHU M MCIIOJIB30BAHUN KOCMUYECKOTO IMPOCTPAHCTBA U PAa3BUTHS,
APYTMMH HAYKAMH MEXIyHApOIHOTO COTPYJHHYECTBA B ATOH 00IacTh
YMeThb: TIPOBOIUTH HAOIIOIEHUS BU3YaIBHO M C TIOMOIIBIO TEJIECKOIIOB
Y 3: acTpoHOMHS, aCTPOJIOTHS, aCTPO(U3NKA, TETECKOI, PaIUOTEIECKOT
Coneprxkanue padoThbl YpoBeHb 0cBOeHMS
1 Uto m3ydaet actpoHomust. OTIIMUME aCTPOHOMHUH OT IPYTHX HayK. 1. 2
HaOmronennsi — ocHOBa aCTpOHOMHH
2 XapakTepucTHKH TereckomnoB. Kiaccnukarus onTHIeCKIX TeIECKOTOB. 2
Kiraccudukarust Te1eckonoB Mo BOJIHOBOMY AHAINa30Hy HAOIIOCHUS. JBOIONUS | 2
TEJIECKOTIOB.
Buneayoumopnas camocmosmenvnasn paboma.
MOJITOTOBKA JIOKJIAJIOB, MPE3€HTAllM, HHIMBUYaIbHOTO MTPOEKTa 2
Tema 1. B pesynbprare uzyuenus: TeMbl 00y4yarounics JOJKEH:
IIpakTHueckue 3HATh: OHITHE ACTPOHOMHUYECKHUX KOOPJIUHAT,
OCHOBBI YMeTb: 110J1b30BaThCs KApTOil 3B€3ITHOTO HEOA, OOBACHATDH JTYHHOE U COJTHEUHOE 3aTMEHHUS, ONIPEACNIATh KOOPIUHATHI
aCTPOHOMMH 3Be3/[ 0 TabiIuIam
Y3: 3Be3/1b1, CO3BE3IUS, MapaJIake, IPSIMOE BOCXOXKIACHHUE, CKIIOHEHUE
Copaep:xanue padoTbl YpoBeHb 0CBOCHMS
Buaumoe nBrwkeHue 3Be3/1 Ha pa3IndHbIX TeorpapuuecKuX MUpoTax. 2-3 2
2 I'oguunoe nrxenue CoHIA. DKIMIITHKA. 2-3 2
3 PaGota ¢ HeOecHBIMH KOOPIUHATAMH. 2-3 2
4 «M3ydenue kapThl 3B€3/IHOTO HEOa» 2-3 2
5 JIBmwxenue u ¢azpl Jlynsl. 3atmenns Connna u JIyHb 2-3 2
6 N3mepenune Bpemenu. OnpezeneHue reorpaguyeckoit J0aroTsl 2-3 2




Bueayoumopnan camocmosamensnasn paboma:

paboTta HaJl yueOHBIM MaTEPHAIOM 1

peuieHue 3a1a4 U ynpaKHEeHUN 1

JoMalHss KOHTpoJsibHas padoTa Nel «lIpakTnueckrne 0CHOBBI ACTPOHOMUIY 1

Tema 2. CTpoenue B pe3ysibTaTe M3yueHus1 TeMbl 00y4aIOIIUICH JOJIKEH
CoJiHeuHOIi cucTeMbl | 3HATH: cTpoeHrne COTHEUHOW CUCTEMBI, 00 SBOJIIOIUH 3BE3]] U BeelleHHO!; MpOCTpaHCTBEHHO -BPEMEHHBIX

Macmtabax BeenenHoit; ucropuro GopMupoBaHus B3MISIOB Ha cTpoeHue COTHEYHOW CHCTEMBI

yMeThb: peliath 3aJa4u 10 ONPEICTICHHIO PACCTOSIHUHN 1 pa3MepoB Tesr CONHEYHOW CHCTEMBI, TIO pacdeTaM CKOPOCTEH

ncs3

VY3: reonieHTpUYECKast CUCTEMA, TeICOIICHTPUYECKast CUCTEMA, CHHOIMYECKUH M CHACPUUECKHUI TTePHOIbI

Copep:xanmne padoTbl YpoBeHb 0CBOEHUS

1 Pa3BuTHe npeacraBneHuil 0 CTpOSHUH MUPA. 2 2

2 Koudurypauuu nnaner. Cunoguueckuii nepuoj. Cunepuueckuii mepuo/. 2-3 2
Pemrenne 3agau.

3 3akoHbl ABMKeHNs u1aHeT COTHEUHONW CHCTEMBI 2-3 2

4 Omnpexnenenue pacCTosTHUN U pa3MepoB Tell B COJIHEYHOU crcTeMe 2-3 2

5 Pabota ¢ muranom CosHeuHOM cucteMbl .OTKphITHE 3aKk0Ha BecemupHOTro 2-3 2
TATOTEHUSI.

6 N3yuenne ABMIKEHUSI HICKYCCTBEHHBIX CTYTHHKOB M KOCMHUYECKHX armapaToB 2-3 2
(KA) B CostHeuHO# cucTeme

7 [Ipupona nnanet 3eMHOM Tpynmbl. [11aHeTHI-TUTAHTHI. 2-3 2

8 Massie Tena CoHEYHONW CHUCTEMBI (aCTepOU/IbI, KAPIIMKOBBIE TUTAHETHl U KOMETHI) | 2-3 2

Bueayoumopnasa camocmoamenvnasa paboma:

paboTta HaJl yueOHBIM MaTEPHAIOM 1

pelIeHne 3a1a4 U yIpakKHeHU! 3

nomarHssi KoHTposibHas padoTa Ne 2 «Ctpoenne COTHEUHOM CUCTEMBDY. 1

JTOMAIIHAs KOHTpoJibHas padota Ne3 «/Ipupooa men Conneunou cucmemol»

Tema 3. CosiHlIE 1
3Be3AbI

B pe3ysabTaTe n3yueHus1 TeMbl 00y4alOIIUICH JOJIKEH
3HaTh: crpoeHue CollHIa, ero 3HaYeHue 11 3eMIIn
yMeThb: O0BSICHATH CTPYKTYpYy CoJlHIIa 1O CI0AM

Y 3: TepmosiepHas peaxiysi, IpoTyoepaHer

Copaep:xanune padoTbl YpoBeHb ocBOEHUS

2-3




HccnenoBanue 31eKTPOMAarHUTHOTO U3JTy4eHHsI HEOECHBIX Tel 2
Tema 4. CTpoenue B pesynbrare uzydeHus: TeMbl OOy4YarOIIUHACs JOJDKCH:
U 3BOJIIOLUSA 3HATh: MPEJCTaBICHUN 0 cTpoeHUU Beenennoil, 00 3Bosrouu 38e37 1 BeeneHHoi;
Bcenennoi YMmeTh: 00BACHATH MOHATHUS "YepHBIX Ablp", "KBa3zapoB", "HEUTPOHHBIX 3Be31"
VY3: uepHas 1pIpa, KBa3ap, HSUTPOHHAs 3BE3/a, TATAKTHKA
Coneprxkanue padoTsl YpoBeHb 0CBOEHUSI
1 Hama ranaxruka. Jpyrue ranakruxu. Yepusie npipsl. KBazapsl. 2-3 3
JlnpdepeHnnpoBaHHbIN 3a4eT. 2
Bcero: Oos3aTeibHasi ayiuTOpPHasi yueOHasi Harpy3ka | 39
CamocTosiTeibHasi paboTa o0yuaromerocst | 17
MaxkcumasibHasi yueOHast Harpy3Ka | 56

JU71st XapaKTepUCTUKHN YPOBHS OCBOEHUS yUEOHOI'O MaTepHalla NCTIOJIb3YIOTCS CIEAYIONE 0003HAUCHHUS:
1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe N3YUYEHHBIX 0ObEKTOB, CBOMCTB);

2. — penpOTyKTUBHBIN (BBITIOJHEHHE JACATEIIEHOCTH 110 00pa3ily, HHCTPYKITUH HITH TI0]] PYKOBOJICTBOM);

3. — MIPOIYKTUBHBIH (IJITAHUPOBAHUE U CAMOCTOSATENLHOE BBITIOIHEHHE JIESITEIbHOCTH, pellieHHe POOIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIN3AIIMUA YYESHOM JUCIUILINHBI

3.1 TpeGoBaHNsi K MUHHMAJIbHOMY MATePHAJILHO-TEXHHYECKOMY 00ecreYeHn 0
OcBoeHue mporpamMmbl Y4eOHON IUCIHMIUIMHBI «ACTpOHOMHS» TpeOyeT Haauuusi y4eOHOTo
KaOuHeTa, B KOTOPOM MMEETCSI BO3MOXKHOCTh OOECIIeYnTh CBOOOHBIN nocTyn B MHTEpHET BO
BpeMsi yUeOHOTO 3aHITHS U B IEPHO BHEYYEOHOW ACATEIBEHOCTH 00yJIarOIIUXCSI.

B cocraB kabmnHera BXOmuT JlabopaHTcKas koMHaTa. [lomerienune xaOWHETa IOJDKHO
yA0OBIETBOPATh TpeOoBaHusM CaHUTApHO-IMUAEMUOJIOIMUECKUX TPaBUI M HOPMATHBOB
(CanlluH 2.4.2 No 178-02) m OBITh OCHAIICHO THUIOBBIM OO0OPYIOBAaHUEM, YKa3aHHBIM B
HACTOSIIIUX TPEOOBAHMSX, B TOM YHCJIE CICIUAIM3UPOBAHHON YIeOHOM MEOEIbI0 U CPEeICTBAMU
oOy4eHHs1, JOCTAaTOYHBIMH JUIA  BBINIOJHEHUS TpeOOBaHWMI K yPOBHIO  TOATOTOBKH
obyuaromuxcs’.

B kabunere MOMKHO OBITH MYJIBTHUMEAMIHOE 000PYIOBaHME, MOCPEICTBOM KOTOPOTO
Y4aCTHUKHM 00pa30BaTeIbHOrO Mpoliecca MOTYT POCMaTpHUBaTh BU3YaJbHYIO0 MH(OPMAILIHUIO TIO
¢buzuke, co3naBaTh NPE3EHTALlUH, BUI€OMaTepUabl U T.11.

B cocraB y4eOHO-METOOMYECKOTO U  MaTepHalbHO-TEXHHUYECKOTO OOecreyeHus
MPOTpaMMBbI Y4€OHOM TUCHIUIITUHBI « ACTPOHOMHUS, BXOJISIT:

- HarJsJHbIe nocoous (Bcenennas.Comnie.CtpoenuneComnnna. [ ImaneTs 3€MHOU
rpynnsl.JIyHa. I lnanersi-ruranter. Mansie Tena Conneunou
cuctembl.3Be3nbl. Hamal 'anaktuka. J[pyrue  rajgakTUKH. CnpaBoyHuK  JOOUTETIS
actpoHoMuu. IIIKOJIBHBIN aCTPOHOMUYECKUNA KaJICHIaph (Ha TEKYIIUNA Yy9eOHBIHN TON));

- MHPOPMAIIMOHHO-KOMMYHHKAaTUBHbIE CPE/ICTBA;

- DKpaHHO-3BYKOBBIE ITOCOOMSI;

- KOMIUIEKT 3JIEKTpOCHAOXKEeHHs KaObrHeTa;

- TexHuueckue cpencrBa o0yuenus (Teneckomn. Crniektpockor. Temtypuid.);

- JeMoHCTpanuoHHOe obopynoBanue (Mogenp HeOecHOU cdepbl. 3Be3mHBIN TIIOOYC.
[TonsmwxHas kapta 3Be3qHor0 Heba. ['moOyc Jlynsl. Kapra Jlynsl. Kapra Benepsi. Kapra
Mapca.);

- BCIOMorareiabHOe 000pyl0BaHuE;

- KOMIUIEKT TeXHUYECKOH OKyMEHTAaIlMu, B TOM YMCIIe Macnopra Ha cpeacTBa oOyueHus,
HMHCTPYKIHUU MO UX MCIIOIb30BAHUIO U TEXHUKE 0€30MacCHOCTH;

- OubmumoTeuHsli HoHI.

B O6ubnuoTteunslii GoHA BXOIAT y4eOHUKH, yueOHO-MeToaudeckue KoMmruiekTol (YMK),
ofecrieunBaroIie OCBOCHHUE YYEOHOW TUCIMILTUHBI «ACTPOHOMHS», PEKOMEHIOBAHHbIE HIIU
JOTYILIEHHBbIE JJIs1 UCHOJBb30BaHUS B MPO(EecCHOHAIBHBIX O00pa30BaTENbHBIX OpraHU3alMsX,
pean3yronmx 0o0pa3oBaTeNbHYI0 NpPOrpaMMy CpeaHero ooOmiero oOpa3oBaHHS B Ipezenax
ocBoenust OITOII CITO Ha 6a3e ocHOBHOTO 00111ero 0Opa3oBaHMs.

bubnuoreunsiit  GoHA MOXKET ObITh JOMOJNHEH SHIUKIONEIUSMH, aTjiacaMu,
CIpaBOYHMKAMU MO (U3MKE M TEXHHUKE, HAy4yHON M Hay4YHO-TIOMYJISPHOW JHUTEpaTypoi
€CTECTBEHHOHAYYHOTO COJICpKAHHUSL.

B mpouecce ocBoeHuss mporpaMMbl yUeOHOW TUCHMIUIUHBL « ACTPOHOMHUS CTYICHTHI
JOJIKHBI UIMETh BO3MOKHOCTh JIOCTYIA K 3JEKTPOHHBIM y4eOHBIM MaTepHaliaM MO acTPOHOMHH,
HMMEIOIUMCSL B CBOOOJIHOM J0CTyne B ceTH VHTepHeT (3NMEeKTPOHHBIM KHUTaM, MPaKTUKyMawm,
TectaM, marepuainam EI'D u np.).

3.2. UudopmanuonHoe odecnedeHne 00y4eHus

Ilepeyennb pekoMeHAyeMbIX y4eOHBIX H3AaHNi, IHTepHeT-pecypcoB, JONOJTHUTEIbLHON
JINTEPATYPbI

OcHOBHBIC HCTOYHHMKH:

Boponnos-BenbsmunoB  b.A., Crpayr E.K. Acrponomus.ll  kin.: VYuebHuk  jams
o0mieo0pazoBaTenbHbIX yupexaeHud. — M.: Jlpoda, 2018.

JleButan E.Il. Actporomus.11 ki.: YueOHUK A 001Ieo0pa3oBaTeNbHBIX YUpexaAeHun. — M.:
[Ipoceemenue, 2010.
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Yapyrun B.M. Actponomusa. 10-11 kin.: ba3oBeiii ypoBeHb. VYuebHuk. ®I'OC. — M.:
IIpocseuienue, 2018.

JlonoJHUTeIbHbIe HCTOYHUKH:

benonyuxkun B. E. Kennep, HotoToH u Bce-Bce- Bce... — Bpin. 78. — M.: U3n-Bo «Haykay.
I'maBHast penakuus pu3uKo-MaTeMaTnyeckoi mureparypsl, 1990. — (KBanr).

lanaktuku / pen.-coct. B. I'. Cypaun. — M.: @u3- matiut, 2013.

I'amos I'. ITpuxmtouenus mucrepa Tomnkunca. — Boin. 85. — M.: bropo KBantym, 1993. —
(KBaHT).

l'opemuk I'. E. HoBble ciioBa Hayku — OT MasATHHKA [‘anuies 10 KBAaHTOBOW I'paBUTALMU. —
Bein. 127. ITpunosxenue k xxypHany «Ksant», Ne 3. — M.: U3a-80o MIIHMO, 2013. — (KBaHT).
Ny6kosa C. U. Vcropun actpoHomun. — M.: Bensriii ropo, 2002.

NBanor B. B., Kpusos A. B., Jleaucenko I1. A. Ilapanokcansnas Bcecenennas. 175 3amau mno
actpoHomuu. — CI16.: 1997.

MakcumaueB b. A., Komapos B. H. B 3Be3aubix nabupunrax: OpueHtupoBaHue mo nedy. — M.:
Hayxa, 1978.

[Tmenununep b. I'., Boiinos C. C. BHeypouHas paboTa 110 acTpOHOMUU: KH. Js yuuTens. — M.:
[Ipocsemienue, 1989.

Cypaun B. I'. ActpoHoMuYeckne oauMNIMabl: 3a1a4dn ¢ pemenusmMu. — M.: MI'Y, 1995.
Cypaun B. I'. I'anaktuku. — M.: ®uzmartiut, 2013.

Cypaun B. I'. Pa3zBenka nanexkux mianet. — M.: ®uzmatiut, 2013.

Xoxkunr C. Kparkas ucropus Bpemenu. — CII10.: Amdopa, 2001.

Xokunr C. Mup B opexoBoii ckopiyne. — CII6.: Amdopa, 2002.

[leBuenko M. 0., Yrompauko O. C. IllkonpHbIH acTpoHOMHYECKH KajeHIaph Ha 2017/18
yueb. ron. — Beim. 67: mocobue mis modutenei actpoHomun. — M.: OAO «Ilnanetapuiiy,
2017.

[lIxnoBckuii U. C. Beenennas, xu3Hb, pazym. — M.: Hayka, 1984.

HNHTepHeT-pecypcnbl

Actpodusmueckuii moprair. HoBoctu acrponomun. http://www.afportal.ru/astro

Boxkpyr cBerta. http://www.vokrugsveta.ru Bcepoccuiickast ouMInaa MKOJIbHUKOB TI0 aCTPO-
HOMHH. http://www.astroolymp.ru

locynapctBenHsiii  actpoHomuueckuit  wHCTUTYT UM, Il K. Illtepubepra, MIY.
http://www.sai.msu.ru

HHTepakTuBHBIN Ty B MUpe KocMmoca. http:// spacegid.com

MKC omnunaitn. http://mks-onlain.ru

O6cepBaropus Cubl’AY. http://sky.sibsau.ru/index.php/astronomicheskie-sajty
OOb1epoccuiickuii acTpOHOMUYECKUH TopTall. http://actponomus.pd

Penosurtopuii Beenennoit. http://space-my.ru Poccuiickas actpoHoMuuecKkas cerb. http://www.
astronet.ru

Ce3oHbl roja. Bcenennas, TUTAHETHI u 3BE3/Ibl. http://ce30HbI-
roza.pd/mranetsr%20u%203Be3/161. html

®I'BYH Uncruryr acrporomuu PAH. http://www. inasan.ru

OneMeHTH! 60sbIION HayKH. AcTpoHOMUS. http:// elementy.ru/astronomy
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http://www.afportal.ru/astro
http://www.vokrugsveta.ru/
http://www.astroolymp.ru/
http://www.sai.msu.ru/
http://mks-onlain.ru/
http://sky.sibsau.ru/
http://астрономия.рф/
http://space-my.ru/
http://www/
http://сезоны-года.рф/%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D1%8B%20%D0%B8%20%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D1%8B
http://сезоны-года.рф/%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D1%8B%20%D0%B8%20%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D1%8B
http://www/

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHMSA YYEFHOI

JUCIHHUIIVIMHBI

KoHTpons © OIlGHKa pe3ylnbTaTOB OCBOCHUS Yy4eOHOW JIMCHIUTUINHBI

OCYHICCTBJIACTCA

npernoaaBaTcjicM B IPOHCCCC MPOBCACHHUA MNMPAKTHUYCCKUX 3aH$ITI/II71, TCCTUPOBAHUSA, a TAKKC

BBIINIOJIHCHHUA CTYACHTAMW WHAWBUAYAJIbHBIX 3aIlaHI/If/'I.

Pe3ynvmamut 00yuenusn Kpumepuu ouenxu Dopmut u
Memoobl OUEeHKU

Ilepeuens snanuii, - BOCIIPOU3BOJIUTH CBEJICHUS 110 UCTOPUHU [IpakTuueckoe

0C8aUBAEMbIX 8 DAMKAX pPa3BUTHSA ACTPOHOMHUH, €€ CBA3SX C PU3UKON | 3aHATHE

OUCYUNTTUHDBL

pPOJIb OTEYECTBEHHON HAyKH B
OCBOCHHH H UCITOJIb30BaHNUU
KOCMHYECKOTO TIPOCTPAHCTBA U
Pa3BUTHS, MEXIYHAPOHOTO
COTPYIHHUYECTBA B 3TOU
o0Oactu

MMOHSITHE ACTPOHOMHYECKUX
KOOpPTUHAT

crpoerune CotHeUHOM
CHCTEMBI, 00 PBOJIIOINH 3BE3]T
u BcenmenHoi;
MIPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTadax Beenennoii;
HUCTOPHIO (POPMHUPOBAHMS
B3IUISIIOB HAa CTPOCHHE
CoHEYHOM CUCTEMBI
crpoenue CoiHIla, ero
3HA4YCHME IS 3eMITH
MPEACTABJICHUI O CTPOCHUH
Bcenennoii, 00 3BOIFOLIMHT
3Be31 U Beenennou

Ilepeuensv ymenuii,
0C8aUBAEMbIX 8 DAMKAX
OUCYUNTIUHDL

MIPOBOJUTH HAOIIIOICHUS
BHU3YaJIbHO U C TIOMOIIBIO
TEJIECKOTIOB I0JIb30BATHCSA
KapToii 3B€31HOTO Heba,
OOBSCHSATH JIYHHOE U
COJIHEYHOE 3aTMEHMUS,
OTIPENEINATh KOOPAUHATHI 3BE3]T
1o Tabauam

pelark 3a1a4u 1o
OIIPENIETICHUIO PACCTOSTHUMN U
pa3zMepoB Ten CoJlHeUHON
CUCTEMBI, 110 pacueTam
ckopocreit UC3

00BsICHATH CTpYKTYpy ConHla
IO CJIOSIM

OOBSICHATH MOHATHS "U€PHBIX

1 MaTEMaTHKOM;

-MCTI0JIb30BaTh MOJyUYE€HHbIE PaHee 3HAHUS
JUTst OOBSICHEHHS YCTPOUCTBA U MPUHITUIIA
paboTHI TENECKOMA.

--00BSICHATH HEOOXOAUMOCTh BBEJCHUS
BHCOKOCHBIX JIET U HOBOTO KaJI€HIApPHOTO
CTHIIS;

-00BSACHATH HAOII0JaeMbIe HEBOOPYKEHHBIM
ra3oM ABMkeHus 3Be37] 1 CoJtHIla Ha
pPa3IUYHBIX TeorpadUuecKuX MUPOTaX,
nBukeHue U (asbl JIyHbI, IPUYMHBI 3aTMEHUIN
Jlynsl n ConHiia;

-IIPUMEHSATH 3BE3HYIO KapTy JUIsl IOMCKA Ha
HeOe ONpeIeIeHHbIX CO3BE3IUMI U 3BE3I.
BOCIIPOM3BOJUTh UCTOPUUYECKHUE CBEICHHUS O
CTAHOBJICHUU PA3BUTUHU I'€IIMOLEHTPUUIECKOMN
CHUCTEMBI MUDA;

-BBIYHCIIATH PACCTOSIHUE 0 IUIAHET 10
TOPU30HTAIIBHOMY MAPAJUIAKCY, & UX Pa3MeEpBI
10 YIJIOBBIM pa3MepaM U PaCCTOSIHUIO;
-popMynarpoBaTh U 0O0CHOBBIBATH OCHOBHBIE
MIOJIOKEHUSI COBPEMEHHOM TUITOTE3bI O
dbopmupoBanuu Bcex Tea CoaHEeUHOU
CUCTEMBI U3 €JMHOTO ra30IbUIeBOro 00JaKa;
-00BSICHATh MEXaHU3M BO3HUKHOBEHUS Ha
ConHue rpanysLuy U ISTEH;

-OMUCHIBATh HAOII0IaeMbI€ MPOSIBICHUS
COJIHEYHOM aKTUBHOCTH U UX BJIUSHUE Ha
3emiio;

-BBIUYUCIISATH PACCTOSIHUE JI0 3BE3]] 110
FOJAMYHOMY IApaJIAKCY;

-CpaBHUBATh MOJEINIA PA3TUYHBIX THUIIOB 3BE37]
¢ mozenbo ConHIa;

-OLICHMBATh BPEMsI CYILLIECTBOBAHUS 3BE3/l B
3aBUCUMOCTHU OT UX MAcCCHhl;
-XapaKkTepU30BaTh OCHOBHBIE TaPAMETPHI
lanaktuku (pa3Mepsl, COCTaB, CTPYKTYpa U
KMHEMaTHKa);

-OIPEIENATh PACCTOSHUE JI0 3BE3/IHBIX
CKOIUICHHI U TaJaKTHUK 1o nedenam Ha
OCHOBE 3aBUCHUMOCTH «IEPUO]T —
CBETUMOCTbY;

VYerHbIM onpoc

BreaynuropHas
CaMOCTOSITENbHAS
paborta

Huddepenunpon
aHHBIN 324YeT
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nbip", "KBazapoB", -OLICHMBAThb BO3pacT BceneHHoi Ha OCHOBE
"HEUTPOHHBIX 3Be3/1" nocTostHHOM Xab0una;
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