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IosicHuTeNLHAA 3aNIUCKA

PaGouas mporpamMma mo kKypcy «AcTtpoHOMHus» (0a30BBIM ypOBEHB) JIs
1 1xknacca cocraBieHa Ha OCHOBE MporpaMmbl: AcTpoHoMmusi. ba3oBsiil ypoBeHb. 11
kiacc: padbouas nmporpamma k Y MK b.A.Boponnosa-Benbsmunona, E.K.Ctpayra
VYuebHo-meroauueckuii komriuiekt (manee YMK), obecneuuBaroniuii oOydeHue
Kypcy acTpoHOMUH, B cooTBeTcTBUU ¢ DI'OC, BKIIOYAET:

1. Boponnos-Benssimunos, b. A., Ctpayt, E. K. Actponomus. 11 knacc.
Yueonuk. M.: [lpoda, 2018.

2. Actponomus. ba3oBblii ypoBens. 11 kimace: padouast nporpamma k Y MK
b.A.BoponmoBa-BenssimuaoBa, E.K.Ctpayta : ydeOHO-METOIUYECKOE
nocobue /E. K. Ctpayr. — M. : Jlpocda, 2017. — 39 c.

3. Ctpaytr, E. K. Meroauueckoe mocobue k ydeOHUKY «AcTpoHommus. 11
kiacc» aBTopoB b. A. Boponmosa-BenssimunoBa, E. K. Crpayra. M.:
Hpoda, 2017.

IIpy wn3ydeHMM OCHOB COBPEMEHHOM aCTPOHOMHYECKOW HAYKH IEpen
YYAIIMMUCS CTaBATCS CIEAYIOIIAS LeJb:

MOHATh CYIIHOCTh M YMETh OOBSACHATH IOBCEJHEBHO HAOJIOJaeMblEe U
peaKre aCTpOHOMHUYECKUE SIBJICHUS,

3agaum:
MMO3HAKOMUTHCS C HAYYHBIMU METOJIAMU U UCTOPUEHN n3ydeHus1 BeeneHHo;

e TIOJNYYUTh MIPEJCTABICHUE O IEUCTBUHU BO BceneHHoi (pr3nuecKkux 3aKOHOB,
OTKPBITHIX B 3€MHBIX YCJIOBHSIX, U €AUHCTBE MEraMHupa U MUKPOMUPA;

e 0co3HaTh cBOoe¢ MecTo B CoytHeuHOM cucTeme M I'ajlakTuke;

e OINYTUTHh CBSI3b CBOEr0 CYIIECTBOBAHUS CO BCEU MCTOPUEH DBOJIOLUHU
MeraranakTuKu;

e BBIpA0OTaTh CO3HATEIHLHOE OTHOIIEHHE K aKTUBHO BHEAPSIEMOW B HaIlly
YKU3HBb aCTPOJIOTUU U APYTUM OKKYJIHTHBIM (330TEPUUYECKUM) HAyKaM.
['maBHast 3amaua Kypca — JaTh y4alluMCSl LEJIOCTHOE NPEACTaBICHUE O

CTPOEHUM W HBOJIOIUMUA BcCelneHHOU, pacKpbITh NEpel HUMU aCTPOHOMHUYECKYIO
kaptuHy Mupa XX B. Orcroga cienyer, 4TO OCHOBHOM YNOp NpPH H3y4YEHUHU
aCTPOHOMMH JIOJDKEH OBITH CJlIeJIaH Ha BOIPOCHI acTpO(HU3UKHU, BHETATAKTHICCKOM
aCTPOHOMHM, KOCMOTOHHHU Y KOCMOJIOTHH.

Pabouast mporpamma paccuntana Ha 34 yaca.
B nepento- 1 yac

B cBs3u ¢ yMeHbllleHHEeM yueOHbIX 4acoB ¢ 35 10 34 1o CpaBHEHHUIO C aBTOPCKOM
POrpamMMoi MPOUCXOIUT YIJIOTHEHHE MaTepuaia no pasaeny «Ku3Hb 1 pazyM Bo
Bcenxennoii» ¢ 2-x 1o 1-ro yaca.



Ilnanupyemble pe3yibTAThl 0CBOEHHS

4yeOHOTr 0 nmpeamMera

BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJY4YUT
BO3MOKHOCTh HAYYUTCS

JInyHOCTHBIE pe3yJIbTAThI

. B cdepe OTHOIIEHUH oOydarommuxcsi K cebe, K
CBOEMY 3JI0POBBIO, K TO3HAHUIO CeOs

— OIBIT BEACHUS 3JJ0POBOT0 00pa3a KU3HU H 3a00THI O
370pOBbE APYTUX JIFOAEH;
OpUCHTAIUSl HAa JOCTH)KEHUE JIMYHOTO CYACTh,

pcaj3anuro ITO3UTUBHBIX KHU3HCHHBIX NCPCIICKTUB,
WHHUIIMATHUBHOCTB, KpC€aTUuBHOCTD, T'OTOBHOCTb n
CIIOCOOHOCTH K JIMYHOCTHOMY CaMOoOIpeaACICHUIO,

CHOCOOHOCTh CTaBHMThH LIEJIH M CTPOUTH YKHU3HCHHBIE IUIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH O0O€cIeuyuTh ce0e U CBOUM
OJIM3KUM JIOCTOMHYIO )H3Hb B IPOIECCE CAMOCTOATEIBHOIMA,

TBOPYECKOI " OTBETCTBEHHOU JICSITCIIbHOCTH, K
OTCTAaMBAHUIO  JHMYHOIO  JIOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, BBIpa0daThIBaTh COOCTBEHHYIO IIO3UIIHIO  TI0

OTHOUICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHUSIM
OPOIIJIOr0 W HACTOSIIET0 HAa OCHOBE OCO3HAHHA U
OCMBICIICHHS UCTOPHUH, JyXOBHBIX IEHHOCTEH U JOCTH)KEHHH
Halleil CTpaHbl, K CaMOPa3BUTHUIO M CAMOBOCHHUTAHUIO B
COOTBETCTBUM C OOLICYETIOBEYECKUMH ILIEHHOCTSAMH H
paealaMd  TPKIAHCKOTO  OOIIECTBAa; NPUHATHE U
peanu3anyio LEeHHOCTEH 370poBOro M Oe3omacHoro obdpasa
KHU3HH, OEpeXHOe, OTBETCTBEHHOE W  KOMIIETEHTHOE
OTHOLIEHHME K  COOCTBEHHOMY  (U3MYECKOMY U
MICHXOJIOTHIECKOMY 37I0POBBIO;

. B cdepe oTHOIIeHUH oOyuaronuxcs K Poccun kak
k Pogune (OteuecTBy)
OIBIT [IeJI, HANpaBJIEHHBIX Ha IOJb3y CBOEMY
pPOTHOMY TOpOIy WM Cely, CTpaHe B IIEJIOM, OIIBIT
NeSITeIbHOTO  BBIPQXKEHHUS  COOCTBEHHOM  I'pa)kIaHCKOM
MIO3HIINY;

poccuiickas  MIACHTHYHOCTb, CIHOCOOHOCTh K
OCO3HAHUIO POCCUNCKOW WJIEHTUYHOCTH B MOJIUKYJIBTYPHOM
COIIMyME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIbTYPHOU
oOIIHOCTH  poccuiickoro Hapona W cyasbe Poccun,
MaTpUOTU3M, TOTOBHOCTH K cly)keHHI0o OTedecTBy, €ro
3alllMTe; YBAKEHME K CBOEMY  Hapoay, UyBCTBO
OTBETCTBEHHOCTH Tiepe]; PonHOM, TOpIOCTH 3a CBOM Kpaid,

CBOIO Ponuny, IIPOLLJIOE " HacToALIEE
MHOTOHAallMOHAJBbHOTO  Hapojma  Poccum, — yBaxeHue
rOCyJapCTBEHHbIX ~ CHUMBOJIOB  (rep0, ¢Quar, TuMH);
dbopMUpOBaHHE YBaXKEHHUS K PYCCKOMY S3BIKY Kak
rocylapcTBeHHOMY  s3bIKy  Poccuiickoni ~ denepanuu,

SBJISIOMIEMYCSI OCHOBOM POCCHUHCKOM HMIAEHTUYHOCTH U
[JIaBHBIM  (DAKTOPOM HAIIMOHAJIBHOTO CaMOOIPEIEICHNUS;
BOCIIUTAHHE YBAXXEHUS K KYJIbTYype, SI3bIKAM, TPAAULUAM U
oOblyasiM  HaApo/OB, MpoXHUBamIUX B  Poccuiickoi
denepannu;

. pemarb 3aJauu,
HaXOJISIIIHECS CTBIKE
HECKOJIBKUX yueOHBIX
JUCIUIUIMH ~ (MEXIIpeIMETHbIC
3a1a4M);

. MCTIONIb30BATh
OCHOBHOM aIrOpUTM
UCCICIOBAaHUS IPH  PELICHUH
CBOMX Y4eOHO-TIO3HABATEIbHbBIX
3a1ay;

. UCIOJIb30BATh
OCHOBHBIE ITPUHIIMITBI TIPOSKTHOM
NESTeIbHOCTH TPH  PEUICHUU
CBOMX Yy4eOHO-TIO3HABATEIbHBIX
3a7ad ¥ 3a/a4, BO3HUKAIOUINX B

Ha

KyJbTYPHOH U COLHAIBHOU
JKU3HU;

. UCIIOJIb30BaTh
AJIEMEHTHI MaTeMaTHYECKOTO

MOJICJIMPOBAHUS TIPU  PELICHUU
UCCIIEIOBATEIbCKUX 33/1a4;

. UCIIOJIb30BaTh
DIIEMEHTHI MaTeMaTHIECKOTO
aHanM3a I8 MHTEpIpeTaluu
pe3yibTaToB, TMOJNYYCHHBIX B
xoze yuebHo-
HCCIIEIOBATENbCKON paboThI.

C TOUYKH 3peHus
(bopMHpOBaHUS YHUBEPCATBHBIX
yueOHBIX JEHCTBHUII B  XoJze
OCBOCHHS TIPUHIIMIIOB y4eOHO-
UCCIIEN0BATEIbCKOU 51
MIPOEKTHOM JeSITebHOCTH
BBIITYCKHUK HAYYUTCS:

. (bopMynHMpoBaTh
HAyYHYI0 THIIOTE3Y, CTaBHUTh
[eJIb B paMKax HMCCIEeNIOBaHUSA U
NPOCKTHUPOBAHUS, HUCXOIS U3
KYJIBTypHOH HOPMBI U
€000pa3ysch C MPEICTaBICHUSIMHU
00 o6111eM OJ1are;

. BOCCTaHaBJINBATh
KOHTEKCTBI M TYTH pPa3BUTHUSA
TOTO WM WHOTO BHJA HAay4YHOU
JeSITeTLHOCTH, ONpPEeNsis MECTO
CBOETO  WCCIECNOBaHHUS WA
IpoeKTa B OOIIEM KyJIbTypHOM
IPOCTPAHCTBE;
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BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHTCH

OTHONICHHWI  OOyJarommxcsi ¢

. B chepe
OKPY’KaIOIIUMH JIFOIbMHU
OTIBIT Pa3pelICHUs] BO3HHUKAIONINX KOH(JIMKTHBIX
CUTyalMi B LIKOJIE, JOMa WJIH Ha YIIUILIE;

OTIBIT OKA3aHUS TIOMOIIU OKPYKAFOIIUM, 3a00THI O
MaJIblIlax WIH MOXKUIBIX JIFOASX, BOJOHTEPCKUI OIBIT;

— HPABCTBEHHOE CO3HAHUE M IIOBEICHHE HAa OCHOBE
YCBOGHHUS OOIIEYEIIOBEYECKUX I[IEHHOCTEH, TOJIepaHTHOIO
CO3HaHUA M TIOBEICHUS B IMOJUKYJIbTYPHOM  MHUDE,
TOTOBHOCTU M CIHOCOOHOCTH BECTH IHAJIOT C APYTUMHU
JIOJbMHU, JOCTHIAaTh B HEM B3aUMOIIOHMMAaHUs, HAaXOJHUTh
o0ume wenu | COTPYAHMYATh [UIsi MX JIOCTHXKEHUS;
MPUHIATUE TyYMaHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE,
YBOXXHUTEIBHOE U TOOPOXKEIAaTeTbHOE OTHOLICHHE K APYTOMY
YEJIOBEKY, €r0 MHEHHI0, MHUPOBO33PEHHUIO; CIIOCOOHOCTh K
CONEPEKUBAHUIO u (dbopMupoBanue MIO3UTHUBHOTO
OTHOLIEHUS K JIOJAM, B TOM YHCIE€ K JIMIAM C
OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3J0POBbSl 1 WHBAJIUAM;
OepexHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOIICHHE K
GU3MYECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO JIPYTUX
JOJIEH, yMEHUue OKa3bIBaTh MIEPBYIO MIOMOILIb;
dbopMHUpOBaHNE BBIPAKEHHON B TOBEACHUM HPABCTBEHHOM
MO3UIMH, B TOM YHCJIE€ CHOCOOHOCTH K CO3HATEIHLHOMY
BEIOOPY /00pa, HPAaBCTBEHHOTO CO3HAHWS W IOBEJCHHS HA

OCHOBE YCBOEHHUS OOIIEYENIOBEUECKUX LIEHHOCTeH U
HPABCTBEHHBIX YYBCTB (Y€CTH, JI0JIra, CIPABEIJIMBOCTH,
MUJIOCEPIUS U Ipyxenoous), KOMIIETEHIINH

COTPYJIHUYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-UCCIIEJ0BATEIbCKON, MPOEKTHON U
JPYTHUX BUOAX ACATEIbHOCTH;

. B cdepe  OTHONIEHHH  OOy4arommuxcs K
OKpYXKaroIlleMy MUDY, K )KUBOH IPHUPOJE, XYA0KECTBEHHON
KYJIbTYpe

—  ONBIT IPUPOJOOXPAHHBIX AEI,

— MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH, 3HAUUMOCTb HAayKH, TOTOBHOCTb K
HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHOMI
uHpopMalell 0 MEepeloBBIX TOCTIXKEHUSX M OTKPBITHIX
MHpPOBOM M OTEYECTBEHHON HAyKH, 3aUHTEPECOBAHHOCTH B
Hay4YHbIX 3HaHMSIX 00 YyCTpoicTBe MHpa M OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHUCIIE
caMoO0Opa30BaHUIO, Ha  MNPOTSDKEHUM  BCEM  JKM3HH;
CO3HATENIbHOE OTHOIIEHUE K HEMpephIBHOMY 0O0pa30BaHHIO
KaKk  YCJIOBHIO  YCIEUIHOHM  NpodeccHOHaNbHOM U
OOIIIECTBEHHON JEeATENIbHOCTH; 3KOJIOTHYecKass KyJbTypa,
Oepe’)kHOE OTHOIIEHHE K POAHOM 3emiie, NPHPOIHBIM
6orarctBam Poccum u  Mupa, TNOHMMaHUE BIMSHMS
COLIMAJIbHO-OKOHOMHMYECKUX  NPOIECCOB HAa  COCTOSIHUE

. OTCJICXKHNBATb u
MNpUHHUMATb BO BHUMAaHUC TPCH/bI
u TCHACHII N Pa3sBUTHUA

Pa3IMYHBIX BHIOB JIEATEILHOCTH,
B TOM YUCJIC Hay‘-IHLIX,
YUUTBIBATh UX TPH IIOCTAHOBKE
COOCTBEHHBIX IIEJIEH;

. OLIEHUBATh PECYpPCHI, B
TOM 4YHCIIC U HeMaTepHaHLHLIe,
TaKkhe Kak BpeMs, HEOOXOAUMBIE
I JOCTUIXKCHUA HOCTaBJ’IeHHOfI
LEIH;

. HaxOJIUTb pa3jIu4HbIC
UCTOYHUKUA  MaTE€pUAIbHBIX U
HEMaTepUaIbHbIX pecypcoB,

NpeaAOCTaBJIAIOINX CPEACTBA AJIA

IMPpOBCACHUA HUCCIICIOBAHUN U
pcajm3annunu IIPOCKTOB B
Pa3INIHbIX obnacTax
JCATCIIBHOCTH YCJIIOBCKA,

® BCTYIIaThb B

KOMMYHHKAIHIO C JCPIKaTeIIIMU
pa3IMYHBIX THIIOB  PECYpPCOB,
TOYHO U OOBEKTHBHO MPE3CHTYS
CBOW TIPOEKT WM BO3MOKHBIC
pe3yabTaThl  MCCIACIOBAHUS, C
LIEIIBIO obecneueHUs
POJAYKTHBHOTO
B3aUMOBBITOHOTO
COTPY/HUYECTBA;

. CaMOCTOSATENHEHO  H
COBMECTHO C JPYTUMH aBTOPaMHU
pa3pabarbIBaTh cUCTeMy
napamMeTpoB " KPUTEPHEB
OLIEHKH  A(PPEKTUBHOCTH U
POJAYKTUBHOCTH peanu3aiu
NPOCKTa WJIM HWCCIEJOBaHMS Ha
KaXIOM dTare peaau3ali H 110
3aBepIleHUH PabOTHI,

. a7IEKBaTHO OII€HWBAThH
PUCKHM peaJH3alliui TPOeKTa U
NPOBEACHUS  WCCIIEOBAaHUS U
npeycMaTpUBaTh yTH
MUHHMH3AIHAN 3THX PUCKOB;

. aZIEKBaTHO OIICHUBATH
MOCJIEICTBHS PEaTH3allMi CBOCTO
npoekTa (M3MEHCHHUsS, KOTOpbIC
OH TIOBJICYECT B KH3HU JAPYTUX
JIIOJICH, COOOIIECTB);
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BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHTCH

IPUPOJHOM M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE TIPUPOJHBIX PECYpPCOB, YMEHHH W HAaBBIKOB

pa3syMHOrO IIPUPOIOI0JIb30BAHNUS, HETEPIIUMOTO
OTHOILIEHHsSI K JEWCTBUAM, HPUHOCAILIMM BpeJl 3KOJIOTMH;
npuodpereHue OIlbITA 9KOJIOTOHAIPABJICHHON

NESTENIbHOCTH;  ACTETUYECKOE  OTHOIICHHWE K  MHPY,
TOTOBHOCTh K CTETUYECKOMY OOYCTPOHCTBY COOCTBEHHOIO
ObITa;

* B chepe oTHomIeHUH oOydaromuxcs K Tpydy, B chepe
COLIMATIbHO-3KOHOMHMYECKUX OTHOLLICHUI

— TPYAOBOM OIBIT, ONBIT y4acTUs B IIPOU3BOACTBEHHOU
MIPAKTHKE;

— yBaxkeHHE Bcex (OpM COOCTBEHHOCTH, TOTOBHOCTH K
3alIUTe CBOEM COOCTBEHHOCTH; OCO3HAHHBIA  BBIOOP
Oynymei mnpodeccnn Kak IyTh W CHOCOO peaau3aiuu

COOCTBEHHBIX KU3HEHHBIX IJIaHOB; TOTOBHOCTh
o0y4aromuxcs K TPYAOBOI npodeccroHanbHOI
JEATETbHOCTH KaK K BO3MOXKHOCTH Y4YacTUsl B PEIICHUH
JINYHBIX, OOIIECTBEHHBIX, roCy/lapCTBEHHBIX,

oOLIeHAIIMOHANIBHBIX IPO0JIEM; MOTPEOHOCTh TPYAUTHCA,
yBaXKE€HHE K TpyAy M JIIOAIM TpyAa, TPYAOBBIM
JOCTHXKEHUSIM,  JI00OpOCOBECTHOE,  OTBETCTBEHHOE U
TBOPYECKOE OTHOIIEHUWE K Pa3HbIM BHJAM TpPYAOBOU
JeATeIbHOCTH, TOTOBHOCTb K CaMOOOCTY )KHBAaHHIO, BKITFOUasI
00y4YeHHE U BBIIIOJHEHHE TIOMAITHUX 0053aHHOCTEH.

MeranpegMeTHbIe pe3yJibTAThl

PerynsaTuBHble yHUBEpCalIbHbIe yueOHbIE AEHCTBUS

BreinmyckHuK Haydures:

. CaMOCTOSITENIBHO OIpeNeNATh IeJIH, CTaBUTh U
dbopmyupoBaTh COOCTBEHHBIE 3a7aud B 00pazoBaTebHOU
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

. OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpeMA U ApYyrue
HeMaTepuaibHbIe Pecypchbl, HEOOXOAUMBIE IS TOCTUKEHUS
IIOCTaBJICHHOW paHee e,

. COINOCTAaBIIATh  MMEIOIIUECS  BO3MOXKHOCTH U
H606XOI[I/IMI)I€ AT JOCTUKCHUS LEIN PECYPCHI;

. OpraHu30BBIBaTh I(P(GEKTUBHBIN MOUCK PECYpPCOB,
HEOOXOINMBIX IS JOCTHKEHUS ITOCTABIECHHOMN LIEIH;

. ONpEeNEeNsATh  HECKOJbKO  IMyTeH  JOCTHIKEHHS
MOCTAaBJICHHOM 1ICNH;

. BBIOMpATh ONTHUMANBHBIA MYTh JOCTHXKEHUS LIETH,

yuuThiBas 3()QPEKTUBHOCTh pPACXOJOBAaHUS PECYpCOB H
OCHOBBIBAsICh Ha COOOPaKEHUSAX ITUKHU U MODPAJIH;

. 3a/1aBaTh IApaMeTpbl U KPUTEPHUH, MO KOTOPBIM
MO>KHO OIIPENEIIUTD, YTO LEIb JOCTUTHYTA,

. CONOCTABIIATH TTOJTY4E€HHBIN pe3yabTar
JIeATEIILHOCTH C IIOCTABJIEHHOM 3apaHee LENbIO;

. OLICHUBATb MIOCJIEICTBHS JOCTHIKEHUS

MIOCTaBJICHHOW 1eJIU B Y4eOHOU JesITeIbHOCTH, COOCTBEHHOU

. a/JIeKBaTHO OLICHUBAaTh
JlalipHeiee  pa3BUTHE CBOETrO
OPOEKTa WU  HUCCIECIOBAHHUA,
BUJETh BO3MOYKHBIE BapHaHThI
IIPUMEHEHHUS PE3YJIbTATOB.
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BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHTCH

YKU3HU U )KU3HU OKPYKAIOUIUX JTIOACH.

[To3naBarenbHble yHUBEpCAIbHbBIE YU€OHbIE NEHCTBUSA

BrinmyckHuk Haydures:

. KPUTHYECKH OLICHMBATh U HMHTEPIPETUPOBATH
UH(POPMALIUIO C PA3HBIX MMO3ULIHIA;

. pacrio3HaBaTb M (UKCHPOBATH IPOTHUBOPEUUS B
UH(POPMALMOHHBIX HCTOYHHKAX;

*  HCIOJIb30BaTh pa3In4YHbIC MOJIEIbHO-
CXEMAaTUYECKUE CPEJICTBA JUIsl IIPEACTABJICHUS BBISIBICHHBIX
B UH(OPMALMOHHBIX HCTOUHUKAX IPOTUBOPEUMIA;

*  OCYWIECTBISATh Pa3BEpHYTHIH MHGPOPMALMOHHBIN
IOUCK U CTaBUTh HAa €ro OCHOBE HOBbIE (y4eOHBIE U
MO3HABATEINIbHbBIC) 3a1a4H;

* HCKAaTh MW HAXOOUTh OOOONIEHHBIE CIIOCOOBI
pelieHus 3a1ay;

. TOpUBOAMTH KPUTHYECKHUE AapryMEeHThl Kak B
OTHOILIEHUHU COOCTBEHHOI'O CY)KIEHMsI, TAK U B OTHOLIEHUU
JIEUCTBUN U CYXIEHUN IPYroro;

*  aHaJIM3UpPOBATH u peoOpa3oBbIBATH
po0JIEMHONPOTUBOPEUHBBIE CUTYAIUH;

. BBIXOOUTH 32 paMKd Yy4yeOHOro mpeamMeTa U
OCYIIECTBJISATh LEJICHAIIPABICHHbBII TIOUCK BO3MOXHOCTHU
HIMPOKOI'0 MEepeHoca CpeJICTB U Crioco00B EHCTBHUS;

*  BBICTpauMBaTh HMHJAMBUIYAIbHYIO 00pa30BaTENIbHYIO
TPACKTOPHUIO, YUUTHIBAasi OTPAHUUYEHUS CO CTOPOHBI IPYrHX
YYaCTHUKOB U PECYpCHBIE OTPaHUYEHUS;

. MEHATb W YAEpXKHBaTb pa3Hble INO3UIUH B
MO3HABATEJIIbHON  JeATenbHOCTH  (OBITH  YYEHUKOM U
yuuteneMm; (QopMynIHpoBaTh 0O0pa30BaTENbHBIA 3alpoc H
BBITNOJHATh KOHCYJbTaTUBHBIE (YHKIUU CaMOCTOSTENIbHO;
CTaBUTh HpobieMy u palboTaTh HaJg €€ pEeLICHUEM;
yIOPaBJsATh COBMECTHOM MO3HABATENbHON JIEATEIbHOCTBIO U
MOYUHSATHCS ).

KoMMyHUKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE eHCTBUS

BhInycKHUMK Hay4uuTCSA:

*  OCYUIECTBJIATH JEJOBYI0 KOMMYHMKAIMIO Kak CO
CBEpCTHHKAaMM, TaK H CO B3pOCIbIMU (KaKk BHYTpH
0o0pa3oBaTeNbHOI OpraHu3alni, TaK U 3a €€ MpeiejaMu);

*  TpU OCYIIECTBJIECHUU TPYNIOBOH pabOTHI OBITH KaK
PYKOBOAMTENEM, TaK U UIEHOM IPOEKTHOW KOMAaHJIbl B

pasHbIX  poysix  (TeHepaTopoM  HUACH,  KPUTHKOM,
WCIIOJTHUTEIIEM, TTPE3CHTYIONINM U T. ]1.);
. pPa3BEpPHYTO, JIOTUYHO M TOYHO H3JIaratb CBOO

TOYKY 3pCHUA C HCIIOJIB30BAHHUEM AaJACKBATHBIX (yCTHLIX n
HI/ICBMCHHBIX) SA3BIKOBBIX CPCACTB,

. pacmo3HaBaTh KOH(MDIWKTOTEHHBIE CHUTyallUd |
MPeIoTBpaaTh KOH(DIUKTHI 10 UX aKTUBHOU (Da3bl;
. KOOPJMHHUPOBATh U BBIOIHATH PabOTy B yCIOBHSIX

BUPTYAJIBHOT'O BBaI/IMOI[eI\/JICTBI/IH (I/IJII/I COUCTaHusA pCAJIbHOTO
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BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHTCH

U BUPTYaJIbHOTO);

. COIJIACOBBIBaTh IO3MLMHM 4YJIEHOB KOMaHIbl B
nporiecce paboThl HaJ OOIIUM MPOTYKTOM/pEIICHUEM;

. IPEICTaBIIATh nyOJINnYHO pe3ynbTaThl
VWHJUBHJYAJIbHOM WM TPYIIIOBOM IEATEIBbHOCTH KakK Iepen
3HAKOMOM, TaK U Nepe]] HE3HAKOMOU ayJIuTOpUEH;

. noaouparthb [IapTHEPOB JUISt JIEJI0BOM
KOMMYHHKAIIUH, UCcXons u3 co00OpaXkeHUH
pE3yJbTaTUBHOCTH  B3aUMOJAEWCTBUS, a HE  JIMYHBIX
CHMIIATHH;

. BOCIIPUHUMATh  KPUTHUYECKHE 3aMEYaHus Kak
pecypc cOOCTBEHHOT'O Pa3BUTHS;
. TOYHO M €MKO (POPMYJIMPOBATH KaK KPUTHUYECKHE,

TaKk U oI0OpUTENbHBIE 3aMEUaHUs B aJIpeC IPYruX JIOACH B
pamMKax JeJloBOM W 00pa3oBaTEbHONH KOMMYHHKAIUH,
u30erast Mpu 3TOM JIMYHOCTHBIX OLIEHOUHBIX CYXKICHHIM.

[IpenMeTHble pe3yibTaThl M3y4YEHHs] AaCTPOHOMHH B
CpeJHeH 1IKOJIe MPEeACTaBICHbI 10 TEMaM.

IIpenmeTHble pe3yJibTaThI
AcTpoHOMUSI, €€ 3HAYCHHE U CBA3b C PYTHUMHU HayKaMu

—  BOCIIPOM3BOJIUTH CBEACHHUS IO UCTOPUM PA3BUTHS
aCTPOHOMMH, O €€ CBA3SIX C (PU3MKON U MaTEeMaTUKOI;

—  HCHOJB30BaTh IIOJIYYECHHBIE pAHEE 3HAHMS UL
00BSICHEHUS YCTPOMCTBA U ITPUHLIMIIA pabOThI TEJIECKOIA.

[TpakTHyeckre OCHOBBI aCTPOHOMUU

— BOCIIPOM3BOJUTH OIPENEICHUS] TEPMUHOB U
NOHATUH (CO3Be3/Me, BHICOTA W KYJIbMMHALIUS 3BE3]l U
ConHua, 5KIUNTHKA, MECTHOE, TOSACHOE, JIETHEE M 3UMHEE
BpeMmsl);

— OOBSICHATD HE00XO0IMMOCTh BBEJICHUS
BHCOKOCHBIX JIET U HOBOT'O KaJICHJAPHOTO CTUJIS;

— OOBSICHATh  HaONIOJaeMble  HEBOOPY>KECHHBIM
rma3oM JBukeHHs 3Be3n U ConHIa Ha  pa3IudHbIX
reorpapuueckux MMUpPOTax, JBWXKeHHE U Qa3pl JIyHBI,
npuuuHel 3atMeHni JIynsl nu ConHua;

— MPUMEHSTH 3BE3JHYIO KapTy JUJIs TIOMCKa Ha Hebe
OIIPEJIETICHHBIX CO3BE3UN U 3BE3 /L.

Crpoenne ConHEYHON CUCTEMBI

— BOCIIPOM3BOAUTh HCTOPHUYECKHE CBEACHUS O
CTAaHOBJIEHUH M PA3BUTUU TeEJIMOLEHTPUUYECKON CHUCTEMBI
MUDA;

— BOCIIPOM3BOAUTh OIpPENEICHUs] TEPMUHOB U
NOHATUH  (KOH(Urypalus IUIaHET, CHUHOJIWYECKUH U
CUepUYeCcKUil MEepUObI oOparteHus IUTAHET,
TOPU30HTAJIBHBINA TMapajllake, YIJIOBble pa3Mepbl O00BEKTa,
ACTPOHOMHUYECKAS CIMHUIIA);

— BBIUHCIATH  PAcCTOSHHME 0  IUIAHET 1O
TOPU30HTAIBHOMY IapajllIakCy, a HMX pasMepsl — IO
YIJIOBBIM pa3MepaM U pacCTOSIHUIO;
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BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHTCH

— dopmynupoBats 3akonbl Kersepa, omnpenenstsb
Macchl IUTAHET Ha OCHOBE TPEThero (YTOYHEHHOI0) 3aKOHa
Kennepa;

— ONKCHIBAaTh  OCOOCHHOCTH  ABW)KCHUS  TEN
ConHeyHOUM CHCTEMBI MO/ JAEHCTBUEM CHUJI TATOTEHUS IIO
opOUTaM ¢ Pa3IUYHBIM SKCLIEHTPUCUTETOM;

—  OOBACHATH NPUYMHBI BO3HUKHOBEHMS IPHUIUBOB
Ha 3emiie M BO3MYIICHUW B JBHKEHUU Tesl COJHEYHOMU
CUCTEMBI;

—  XapakTepu3oBaTb OCOOCHHOCTH JABIXKEHUS U
MaHEBPOB KOCMHMYECKHX aIlllapaToB JJIsl MCCIEI0BaHUS TEl
ConHEeYHOU CUCTEMBI.

[Tpupona ten CoHEYHOM CUCTEMBI

—  ¢opmynupoBaTh H OOOCHOBBIBAaTH OCHOBHBIE
MOJIOKEHHS COBPEMEHHOW TUIOTE3bI O (DOPMUPOBAHUH BCEX
ten COJIHEYHOM CHUCTEMBl M3 €IMHOr0 TIa30MbLIEBOIO
obnaka;

—  ompenensate W paznuuarh noHATUA (ConHeuHas
CUCTeMa, IJIaHeTa, €€ CIIyTHUKH, TJIAHEThl 3¢MHOW TPYIIIIbL,
IUTAHETHI-TUTAHTHI, KOJIbIIA TUIAHET, MaJlble TeJla, ACTEPOUIbL,
IUTAHETHI-KapJIUKHA, KOMETBhl, = METEOPOHJbI,  METEOPHI,
001 /1bI, METEOPUTHI);

—  onuceiBath npupony JlyHl U OOBACHATH
IPUYUHBI €€ OTINYUS OT 3eMIIU;

—  TNEpEeYMCIATh CYLIECTBEHHBIE PA3IN4Msl MPUPOJIbI
JBYX Tpynm IjaHeT U OOBSACHATh NPUYMHBI  HUX
BO3HUKHOBEHUS;

—  IpOBOAMTH CcpaBHeHME Mepkypus, BeHepel u
Mapca ¢ 3emuneil nmo penbedy MOBEPXHOCTH M COCTaBY
atMocdep, yKa3pIBaTh CJ€Ibl ABOJIIOLMOHHBIX W3MEHEHUM
IIPUPOJIBI OTUX IIJIAHET;

—  OOBSCHATH MEXaHW3M MapHUKOBOro 3¢dexra u
ero 3HadeHue Juig  (GOPMHPOBAHHUS M  COXpPaHEHHUs
YHUKAJIbHON IPUPOJIbI 3EMIIN;

—  OINMHCHIBATh XapaKTEepHbIE OCOOEHHOCTH MPHUPOJIbI
IUTAHET-TUTAHTOB, UX CITyTHUKOB U KOJIEll;

—  XapakTepu30BaThb IpUposy MaJIbIX TeN
ConHeyHOM  cUCTeMbl W OOBSICHATH HOPUYUHBI  HX
3HAYUTENIbHBIX PA3IUYUNN;

—  OIHWCHhIBaTh SIBIEHUS MeTeopa U  Oonmna,
OOBSICHATB MPOLIECCHI, KOTOPBIE POUCXOIAT MPH JIBHKEHUU
TN, BJETAIUX B arMocdepy IUIaHEThl C KOCMHUYECKOM
CKOPOCTBIO;

— ONMCHIBATh TIOCIEJICTBUSl MaJeHUsT Ha 3eMIII0
KPYIIHBIX METEOPUTOB;

— OOBSCHATH  CYIIHOCTh  aCTE€POUIHO-KOMETHOU
OIaCHOCTH, BO3MOKHOCTH U CIIOCOOBI €€ MpeI0TBpaILeHHs.

CouHIile U 3BE3IbI

— ONpEeAENATh M pa3auyarh NOHITHUS (3BE3Aa,
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BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHTCH

MO/JIeJTh 3B€3/IbI, CBETUMOCTD, TAPCEK, CBETOBOM TON);

— XapaKTEePU30BaTh buszndeckoe COCTOSIHHE
BeriecTBa CoJHITA U 3B€3]] 1 HICTOYHUKH UX SHEPTUU;

— OMHCHIBaTh BHYTpeHHee cTpoeHue CoiHIIA W
CIIoCcOOBI TIepeIaur YHEPTUU U3 IICHTPA K TOBEPXHOCTH;

— 00BSICHATh MEXaHM3M BO3HUKHOBeHUS Ha COJIHIIC
TPaHyISALNU U TSTCH,

— OIIMCHIBATh Ha0JII01aeMBbIC MIPOSIBJICHUS
COJIHCYHOH aKTUBHOCTH U MX BIIMSIHUE HA 3€MIIIO;

— BBIYUCIISITh PACCTOSIHUE JI0 3BE3J IO TOAMYHOMY
napajuiakcy;

— Ha3bIBATh OCHOBHEIC OTJIMYMTCIIbHBIC
OCOOEHHOCTH 3BE€3Jl PA3IMYHBIX IOCJIEI0BATEILHOCTEH Ha
JMarpaMmMe «CIeKTP — CBETUMOCTbY;,

— CpPaBHHBATh MOJICTH PA3JIUYHBIX THIIOB 3BE31 C
Moeiapio ComHIa;

— OOBSCHATh TPUYMHBI HM3MCHECHHS CBETUMOCTH
MIEPEMEHHBIX 3BE3];

— ONUCHIBATH MEXAHW3M BCIBIIIEK HOBBIX H
CBEPXHOBBIX;

— OLICHUBATh BpeMsl CYIIECTBOBaHMS 3Be3] B
3aBHCUMOCTH OT UX MAcCCHI;

— ONHUCBHIBATh ATarbl (DOPMUPOBAHHUSA U IBOJIIOIIUH
3BE3/IbI;

— XapakTepu3oBaTh  (U3MUECKHe  OCOOEHHOCTHU
00BEKTOB, BO3HUKAIOIINX HA KOHEYHOM CTagUU DBOJIIOLMH
3Be3/: OETBIX KapJIUKOB, HEUTPOHHBIX 3BE3]] M YUEPHBIX JBIP.

Crtpoenue u 3Bosonust Beenennoit

— OOBSACHITH CMBIC TOHATHH  (KOCMOJIOTHS,
Bcenennas, wMopens  BceeneHnHoil, bonpmoil  B3pBbIB,
PENMKTOBOE U3ITY4YCHHUE);

— XapaKTepU30BaTh OCHOBHBIE napaMeTpsl
["anakTuku (pa3mMepsl, COCTaB, CTPYKTYpa U KHHEMATHKA);

— OTIPENIETISATh paccrosiHue 110 3BE3HBIX
CKOIUIGHHH M TalakTHK 1o I1edeuaaM Ha OCHOBE
3aBUCHUMOCTH «IIEPHOJ — CBETHMOCTbY;

— pacmo3HaBaTh THUMBl TATAKTHK (CHOUpPAIbHBIE,
AJUTUTITUYECKHE, HENTPABHIILHBIC);

— CpaBHUBATh BBIBOABI A. DHHIITEHHA U A. A.
®puaMaHa OTHOCHTENBHO Moiend BeenenHow;

— 000CHOBBIBATh CIIPaBEIITMBOCTh MOJICTU
Opuamana  pe3ysibraTaMd  HAONMIOACHHHA  «KPAacHOTO
CMEIICHHUS» B CIIEKTPax ralaKkTHK;

— dbopmyupoBaTh 3aKOH Xa00a;

— OTIPEETSATh PACCTOSIHUE JI0 TAIAKTHK Ha OCHOBE
3aKoHa Xab07a; M0 CBEeTUMOCTU CBEPXHOBBIX;

— OLICHMBAaTh BO3pacT BcelneHHONW Ha OCHOBe
MOCTOSTHHOM Xa00i1a;

— WHTEPIPETHPOBATH OOHAPYKEHHUE PEITUKTOBOTO
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BbInyCKHUK HAYYHTCS

BbINyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHTCH

M3JIyYEHHS KaK CBUJIETEIIBCTBO B MOJIb3Y THMIIOTE3bI TOPAUECH
Bcenennolii;

— KJIAaCCU(UITUPOBATH OCHOBHbBIE MIEPUOJIbI
3BOJIOLMU BceneHHOW ¢ MOMEHTa Hayana €€ pacllupeHus
— bonb1ioro B3pbIBa;

— WHTEPIPETUPOBATh COBPEMEHHbIE JaHHBIE 00
YCKOpEHHMHM pacmupeHuss BceneHHOM Kak —pesysibpTara
JEHCTBUSI AHTUTATOTEHUS] «TEMHOW DSHEPruu» — BHUAA
MaTepuu, IPUPOJIa KOTOPOH €1Ie HEN3BECTHA.

Kuznb u pazym Bo Beenennoi

—  CHCTEMaTHU3UpOBATH 3HAHUS 0 METOHax
UCCIIEIOBAHUSI U COBPEMEHHOM COCTOSHUM TPOOJIeMbl
CYIIECTBOBAaHUS KU3HU BO BCeneHHOM.

COJEP>XAHUE ITPOI'PAMMBI

ACTpOHOMMS, €€ 3HAYEHHE U CBA3b C IPYTMMHU HAYKAMH 2 4

AcTpoHOMHUS, €€ CBSi3b C JApyruMH Haykamu. CTpyKTypa M MacIITaObl
Bcenennoit. OcoOeHHOCTH aCTPOHOMUYECKUX METO/0B UCCieI0BaHus. TeaecKomnbl
Y PaANOTENECKONBI. BCeBOIHOBAsK aCTPOHOMMSL.

IIpakTHyeckne OCHOBBI ACTPOHOMUHM S5 4

3Be3bl M CO3BE3NMs. 3BE3/IHBIC KapThl, TJIOOYyChl M arjackl. Bumgumoe
JBIDKCHUE 3BE3]1 HA Pa3IMYHBIX reorpaduueckux mupoTax. KyibMuHaus CBETHIL.
Buaumoe roauunoe asmwxkenue Comuua. Oxnuntuka. J[Buwxenue u daswsl JIyHBIL
3atmenus Connua u JIlynsl. Bpems u kasieHnapsb.

Crtpoenune CoJiHeUHOM cucTeMBbI 7

Pa3zButne mnpencrasieHnii 0 cTpoeHUM Mmupa. [eoueHTpudeckas cucrema
mupa. CTaHOBJICHHE TeIUOIICHTPUUYECKON cucteMbl Mupa. Kondurypammu minaner
U yCIIOBUS UX BUAUMOCTU. CHHOJIMYECKUN U CUAEPUYECKUN (3BE3/IHBIN) NEPUOIbI
oOpamienus maHeT. 3akoHbl Kemepa. Onpenenenrue pacCTOSHUN U pa3MepPOB Tel
B ComHeuyHOU cucTteme. ['Opu30HTANBbHBIN Mapaiakc. J[BrkeHne HeOEeCHBIX Tel
noja AecTBueM cuil TsaroteHus. OmnpeneneHue mMacchl HEOSCHBIX Ten. JIBuKeHHE
HMCKYCCTBEHHBIX CIYTHUKOB 3€MJIM W KOCMHMYECKUX anmnapatoB B CoOJIHEYHOU
CUCTEME.

Ipupona tea CosiHeuHol cucTeMbl 8 4

ConHedHast cucTeMa Kak KOMIUIEKC Tell, MMEIOLIUX 00I11ee MPOUCXOKACHHE.
3emns u Jlyna — nBoiiHas miaHera. MccnemoBanus JIyHBI KOCMHUYECKUMHU
anmaparamu. Ilunorupyemsie monersl Ha JlyHy. IlmaHersl 3eMHOM TIpyIIIbL
[Ipupona Mepkypus, Beneper u Mapca. lInaHeTsl-TUTaHTBI, UX CHOYTHUKU U
KOJIBIIA.

Marnsbie Tena CoHEYHOW CUCTEMBI: aCTEPOUIbI, INTAHEThI-KapJIUKU, KOMETHI,
METEOPOUIbI, METEOPHI, OOTHUIBI 1 METCOPHUTHI.
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CoJHue u 3Be315bI 6 U

N3nyuyenne u temneparypa Connua. CocraB u ctpoenue CosHua. Mctounnk
ero sHeprun. Atmocdepa Comnma. ConHedHas aKTUBHOCTh M €€ BIWSHHUC Ha
3emutro. 3Be3pl — JAAJIEKUE COJIHLA. ['OJWYHBIA MapailakC U PACCTOSHHUS 10
3Be31. CBETUMOCTb, CIIEKTp, LIBET M TEMIIEpaTypa Pa3IMYHBIX KJIACCOB 3BE3/I.
JnarpamMmma «CHekTp — CBETHMOCTBY». Macchl U pa3Mepsl 3Be31. Moaenu 3Be3n.
[lepemennble u HecTanmoHapHble 3Be3fbl. lledennpt — wMasku BceeneHHOM.
OBOJIOLHS 3B€3]1 PA3TUYHON MACCHI.

Crtpoenue u 3Bos0nus BeesieHnoii 5 4

Hama I'anaktuka. Ee pa3smepbel u crpykrypa. JlBa Tuma HaceneHus
[lamaktuku. Mex3Be3nHas cpefa: ra3 v nbulb. ChnupanbHble pykaBa. fapo
[Nanaktuku. O6nactu 3Be3gooOpazoBanusl. Bpamenue [Manaktuku. [IpoOGnema
«CKpbITOI» Macchl. PaznooOpaszue mmpa ramaktuk. Ksazapel. CkomiieHus u
CBEPXCKOIUIEHHUS] TalakTUK. OCHOBBI COBpEMEHHON Kocmodoruu. «KpacHoe
cMeleHue» W 3akoH XaO06na. Hecrammmonapnast Bcenennas A. A. dpunmana.
bosbmioit B3peIB. PenukToBOE HM3MydeHHE. YCKOpEHUE paciimpeHus BceneHHoi.
«TemHas sHeprus» U aHTUTSITOTECHHUE.

7Ku3nb u pasym Bo Beesiennoii 1 u

[IpoGsiema cymiecTBOBaHUS XKM3HU BHE 3eMIIU. Y CIIOBUS, HEOOXOIUMBIE ISt
pa3BuTHus ku3HU. [loncku xu3HM Ha miaHerax ConHEYHOU cucTeMBl. CIOKHBIE
OpraHWYeCKHue CcoeauHEeHHsT B  KocMoce. COBpPEMEHHBIE  BO3MOXKHOCTHU
KOCMOHABTUKU W PaAUOACTPOHOMHH JUISl CBSI3U C APYTMMH LHBWIM3ALMSIMU.
[ImaneTHblE CHCTEMBI y Jpyrux 3Be3d. UYenoBeuecTBO 3asBIIET O CBOEM
CYILLIECTBOBAHHH.
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TemaTuyeckoe MIIAHUPOBAHHUE ¢ ONpPe/IeIeHHEM OCHOBHBIX BUI0OB Y4eOHOIi 1IeATEITLHOCTH
11 kmacc (1 yac B Heento, 34 yueGHbIX yaca)

OcHOBHOe coiep:kaHue Koaunuect XapakTepucTHKA OCHOBHBIX BU/I0B
BO YACOB | /IeAITeJIbHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX
JeificTBHiIl)

ACTPOHOMUA, EE 3HAYEHUE U CBiA3b C APYI'UIMHU 24
HAYKAMU

AcTpoHOMHS, €€ CBsI3b C JOPYIMMH Haykamu. Pa3BuTHe acTpoHOMHH [Touck mpuMepoB, MOATBEPKIAIOLTUX
OBUIO BBI3BAHO MPaKTUICCKUMU HOTp€6HOCT$IMI/I YCJIOBCKa, HadYMWMHaA C MPAKTUYCCKYIO HAITPABJIICHHOCTb ACTPOHOMUH.
[J1yOOKOHM JpeBHOCTU. ACTPOHOMHUS, MaTeMaTUKa U (pU3MKa — UX pa3BUTUE B IIpuMeHeHne 3HaHUH, IOJYYEHHBIX B Kypce
TECHOM CBS3M ApYT ¢ apyroM. CTpykTypa u Macitadbl BeeneHHOM. bu3uKH, U1 OMMCAHUsI YCTPOICTBA TEIECKOIa.

Hazemnble u KkocmMuueckue npuOOpbl M METOABl HUCCIIEJOBAHUS XapakTepHucTuKa MPeUMyIIECTB HaOII0ACHUH,
aCTPOHOMHUYECKUX 00BEKTOB. Tenmeckombl M paauoTeneckornbl. BceBoiaHoBas MIPOBOAMMBIX U3 KOCMOCa
ACTPOHOMHUS

I[MTPAKTUYECKHWE OCHOBbBI ACTPOHOMUII Sy

3Be3Has BEJIMYMHA KaK XapaKTEPUCTHKA OCBEIICHHOCTH, CO3JaBacMOMU
3BE3/101.

CornacHo 1IKaJie 3B€3IHBIX BEJIMYHMH, Pa3HOCTh HA 5 BEJIMYMH, pa3Indue
B notokax cera B 100 pa3. DkBaropuaigbHas CUCTEMa KOOPAMHAT: MPSIMOE
BOCXOXKJIEHUE M CKJIOHEHME. lcnonp30BaHME 3BE3IHOM  KapTel  JUId
onpezeneHuss 00BbEKTOB, KOTOPbIE MOXHO HaO/I0/JaTh B 3a/JaHHBII MOMEHT
BPEMEHH.

Boicora momtoca Mupa HajJ TOPU30OHTOM U €€ 3aBUCHUMOCTh OT
reorpaguueckoil ImMUpPOTHl MecTa HaOmojaeHus. HebecHblii MepuauaH.
Kynemunamust  cBetun.  Omnpenenenue  reorpadUyeckod  MIUPOTHI IO
M3MEPEHUIO BBICOTHI 3BE€3/] B MOMEHT UX KYJbMUHAIMU.

OKINOTHKA ©W 300UaKabHBIE CcO3Be3gusa. HAakKIOH OKIMOTHKA K
HebecHoMy dkBatopy. [lomokenne ConHIla Ha OJKIWNTHKE B JIHH
paBHOACHCTBHII M COJIHIIECTOSIHUM. M3MeHeHme B  TE€YeHHE roja

MMPOAOJDKUTCIILHOCTHU JHA U HOYUM Ha PA3JIMYHBIX reorpa(bﬂqecm/lx IIHUpOoTax.

[TpumMeHeHMe 3HaHU, TOITYYEHHBIX B Kypce
reorpaduu, 0 COCTaBICHUH KapT B Pa3IMIHBIX
MPOEKIUIX.

Pabora co 3Be3qHOM KapTOl Ipu
OpraHu3allui U IPOBEIEHUH HAOIIOJCHUH.
XapakTepucTuKa OTIIMYUTEIbHBIX 0COOCHHOCTEN
CYTOYHOT'O IBMKEHHSI 3BE€3] Ha TMOJII0CAX, SKBATOPE
U B CPETHUX UIMPOTax 3eMJu, 0COOEHHOCTEN
cyrouHoro askeHust ColHIa Ha MOJIrocax,
HKBATOPE U B CPEIHUX MIHpoTax 3emiu. M3ydenue
ocHOBHBIX (pa3 JIyHsl. Onncanue nopsiika CMEHbI
(a3 JIyHbI, B3aUMHOTO PacOIOKESHHS 3eMIIH,
Jlynsl u ConHIIa B MOMEHTHI 3aTMEHUH. AHAIN3
PUYHH, TI0 KoTopbiM JIyHa Bcerna oOparieHa K
3emiie OJTHOM CTOPOHOU, HEOOXOAMMOCTH
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OcHOBHOe coiep:KkaHue

Koaunuect
BO 4aCOB

XapakTepucTHKA OCHOBHBIX BU/I0B
AeSITeJIbHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX
JeificTBHiIl)

Jlyna — Onwxkaiimee k 3emie HeOECHOE Tello, €€ CIMHCTBEHHBIH
ecTecTBeHHbIN cnyTHUK. [lepunon oOpamienus JIyHbl BOKpyr 3eMii U BOKPYT
CBOEH ocH — cuJepuueckuil (3Be3aHbIi) Mecsl. CHUHOIUYECKUNA Mecsl —
MIePHOJI TTOJTHOW CMeHHBI (a3 JIyHBbI.

VenoBuss HACTYIUIEHHsT COJIHEYHBIX M JIYHHBIX 3aTMeHud. Mx
nepuoAndHOCTh. [lonHble, YacTHbIE M KoyblieoOpasHbie 3aTMmeHus CoiHIa.
[Tonnbie u yactHble 3aTMenus JIynbl. [IpeaBprunciienne Oyaymux 3aTMEHUH.

TouHnoe BpeMss U ompeneneHue reorpaduueckoi MoaroTel. YacoBble
nosica. MecTHoe U MosiICHOe, JeTHee U 3uMHee Bpems. Kanennapp — cucrema
cyeTa JUIMTEIbHBIX MPOMEXYTKOB BpeMeHu. Mcropus kaennaps. BucokocHble
rojbl. CTapblif 1 HOBBIN CTHIIb.

Konrtpoabnasas padora Ne 1 mo Teme «IIpakTHyeckue OCHOBBI
ACTPOHOMHUID).

Tema mpoekra mnu ucciaenoBanHus: «OnpeneneHne CKOpoCcTU CBeTa 0
HaOJIOJIEHUsIM MOMEHTOB 3aTMeHuil crnyTHuka IOnurtepa». Habmronenus
(HEBOOPY>KEHHBIM T'JIa30M):

«OCHOBHBIE CO3BE31MsI U HanboJjee spKue 3Be3/lbl OCEHHETO, 3UMHETO U
BeCeHHero HeOa. lI3MeHeHHME MX TIOJOXKEHUS C TEYEHHEM BPEMEHN»,
«/IBmwxenne JIyHel u cMeHa ee a3y

BBEJCHHS YaCOBBIX ITOSICOB, BUCOKOCHBIX JIET U
HOBOTO KaJICHIAPHOTO CTHJIA.
OOBscHEeHNE IPUYHH, 110 KOTOPHIM 3aTMEHUS
ConHia v JIyHbl HE TPOUCXOAAT KK MECHII.
[ToaroToBka u BBHICTYIUICHHE C
MIPE3CHTALUSIMH M COOOIIICHUSIMHU

CTPOEHME COJIJHEYHOU CUCTEMBI

74

['eonentpuueckas cuctema mupa Apuctorens — Ilronemes. Cuctema
SMUIMKIOB M AuddepeHToB A OOBSICHEHUS MNEeTIC00pa3HOTo ABHIKEHHS
wianer. Co3nanue KonepHUKOM renMoneHTpudecko cucteMbl mupa. Poib
lNanuites B cTaHOBIIEHUH HOBOM CUCTEMBI MUPA.

BHyTtpennue u  BHemHue IutaHeThl. KoHdurypanuum — 1iaHer:
IIPOTUBOCTOSIHUE U coeauHeHue. llepuoanyeckoe WU3MEHEHUE YCIOBUU
BUJUMOCTH BHYTPCHHHUX W BHCIIHUX IIJIAHCT. CBs3b CHHOIHUYECKOI'O H

OO0bscHeHne neTIe00pa3HOro IBUKEHUS
IUTAHET C UCTOJIb30BAaHUEM SIULUKIIOB U
muddepeHToB.

Onucanue ycioBUil BAAUMOCTH IIJIAHET,
HaXOJSIIUXCS B pa3IMYHbIX KOH(PUTypaIUsIX.

Amnanus 3akoHoB Keriepa, ux 3HaueHus s
pazBuTus Hu3uku U actpoHoMun. OObsICHEHNE
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Koaunuect
BO 4aCOB

XapakTepucTHKA OCHOBHBIX BU/I0B
AeSITeJIbHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX
JeificTBHiIl)

CHJIEPUYECKOTO (3BE3JHOT0) MEPHOI0B OOpAIICHUS TJIaHET.

Tpu 3axona Kennepa. Dmmunc. M3MeHeHHe CKOPOCTH ABUKEHUS TIJIaHET
no »umnTHYecKkuM opouram. OTkpbeiTe KemuepoMm 3aKOHOB JIBHIKECHUS
IUTAHET — BAKHBIM IIar Ha IIyTH CTAaHOBJICHUS MEXaHUKU. TpeThi 3aKOH —
OCHOBA JJIs1 BBIUMCJIEHHSI OTHOCUTENbHBIX paccTosiHUi uianeT ot ConHua.

Pa3zmepsl u popma 3eminu. Tpuanrymnsanus. 'opu3oHTanbHbINA Napajiakc.
VYrioBele u nuHeiHble pazMmepbl Tesl ConHeuHoM cuctembl. [lonTBepikaeHue
CIPABEIUIMBOCTH 3aKOHA TArOoTeHUs Ansd JlyHbl M 1utaHer. Bo3mynieHus B
JBrKeHUH Tel COTHEYHON CUCTEMBI.

OtkpeiTue 1iaHetsl Hentyn. OmnpeneneHue Macchl HEOECHBIX Tel.
Macca u niaotHocTb 3emiu. [IpuuBbI U OTIINBBIL.

Bpemsa crapra KA u TpaekTopuu mnosera K IJJaHETaM M JPYTHM TejlaM
ConneuHoll cucteMbl. BrinonHenne MaHeBpOB, HEOOXOAUMBIX AJIsl TOCAJIKU Ha
MOBEPXHOCTH IJIAHETHI MJIM BBIX0/1a HAa OPOUTY BOKPYT HEe.

[TpakTrueckas pabota ¢ miaaHoM COTHEYHOU CUCTEMBI.

KonTpoJubnas padora Ne 2

1o TeMe «Ctpoenne COTHEUHON CUCTEMBIY.

Tema mnpoekra mnm uccinenoBanus: «KOHCTpyMpOBaHME M yCTaHOBKA
rooyca HaGokoBay.

HaGnronenus (B Teneckon): «Penbed Jlyns», «Da3sl Benepsl», «Mapey,
«¥OnuTep u ero cnyTHUKNY», «CaTypH, €ro Kojiblla U COYTHUKI

MEXaHU3Ma BOZHUKHOBEHUS BO3MYLIEHUN U
IIPUJIMBOB.

[ToaroroBKka mpe3eHTAIMiA U COOOIIEHUN U
BBICTYIVICHHE C HUMH.

Pemenue 3anau

TTPUPOJIA TEJI COJTHEUHOW CUCTEMBI

8u

['mnore3a o GpopmupoBanuu Beex Ten COIMHEYHON CHCTEMBI B IPOLECCE
JUINTENIbHOW HBOJIIOIMM XOJOAHOTO Tra3onbuieBoro obiaka. OO0bsCHEHHE HX
IIPUPOJBI HA OCHOBE 3TOM I'MIIOTE3HI.

Kpatkue cBenenus o npupoze 3eMind. YClloBUS Ha MOBEPXHOCTH JIyHBI.
/[Ba TMma JyHHOM NOBEPXHOCTH — MOpPSI M Marepuku. 1'opbl, Kparepsl u

AHanm3 OCHOBHBIX TOJIOKCHUI
COBPEMEHHBIX MPEACTABICHHUI O MPOUCXO0KICHUU
Terr COTHEYHOM CUCTEMBI, TAOTUIHBIX TAHHBIX,
MIPU3HAKOB CXOJCTBA U PA3IUYUI U3ydaeMbIX
00BbEKTOB, K1accuuKaIys 00bEKTOB,
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npyrue popmel penseda. [Iporeccsr hopmupoBanus nosepxnoctu JIyHbl u ee
penbeda. Pe3ynbraTel MccleIOBaHUM, IPOBEIEHHBIX aBTOMATHYECKUMHU
anmaparaMud M acTpoHaBTamMu. BHyrpeHHee crtpoeHue JIyHbl. XHMHYECKUH
cocTaB JIyHHbIX nopoJ. OGHapy»keHue Boabl Ha JIyHe. [lepcriekTuBbI OCBOCHUS
JlyHsL

AHau3 OCHOBHBIX XapaKTEpUCTHUK IUIaHeT. PazneneHue IulaHeT 1o
pa3zMepam, Macce U CpeiHEN MIIOTHOCTH.

[TnaneTs! 3¢eMHOM IpyNIbI U IJIaHEThI-TUraHThl. VX pasnnyus.

CX0/1cTBO BHYTPEHHETO CTPOEHHUS U XHMHUYECKOIO COCTaBa IUIaHET
3eMHOM rpymmbl. Penbed noBepxHocTH. BylkaHH3M W TEKTOHMKA.
MerteoputHble  Kparteppl. OcoOeHHOCTH TeMIepaTypHBIX YCJIOBUH Ha
Mepkypuu, Benepe um Mapce. Oriamuus cocraBa arMmocdepsl 3eMiId OT
atMocep Mapca u Benepel. Ce3oHHbIE W3MEHEHHST B armMocdepe W Ha
nosepxHoctu Mapca. CocrostHue BoAsl Ha Mapce B IPOLUIOM U B HAcTOsALIEE
BpeMmsi. DBoJIoLUs pUpo bl miaHeT. [loucku xu3Hu Ha Mapce.

XVMHYECKUI COCTaB U BHYTPEHHEE CTPOEHUE IJIAHET-TUTAHTOB.

Wctoynuku osHeprum B Heapax IutaHer. OOnayHbli MOKPOB U
aTMocgepHas LUpKyJsus. PazHooOpa3ue npupo/ibl CIyTHUKOB.

CxoncTBO MPUPOBI CIYTHUKOB C MJIAaHETAMH 3€MHOMU Tpymibl U JIyHOH.
Hannuue atmocdep y kpynHemux cnyTHUKOB. CTpOeHHE U COCTaB KOJIEL.

Acrepouapsl TnaBHOro nosica. MIx pasmepsl U yrcieHHOCTh. Maiible Tena
nosica Koimnepa. Ilnmyron m npyrue kapnukossle IiaHeTsl. Komersl. Ux
cTpoenue u coctaB. Opoutsl koMmeT. OO1Iast YUCTEHHOCTh KOMET.

KomeTHoe ob6mako Oopra.

AcTepouHO-KOMETHAsI OMAaCHOCTb.
IPEIOTBPALLIECHUS.

Opnunounsle Meteopbl. CkopocTtu BeTpeun ¢ 3emuiedl. HeGonpine Tena

Bo3MoxHOCTH ¥ CHOOCOOBI €€

OTIpEICIICHUS TIOHSATHS «ITAHETa.

CpaBHeHMe TpUPOJIbl 3EMIIH C TPUPOIOH
JlyHBI Ha OCHOBE 3HAHUI U3 Kypca reorpadum.

OObsacHeHne NpUYMHbI OTCYTCTBUS Y JIyHBI
aTMoc(hepsl, IPUYUH CYIICCTBYIONTUX Pa3INIni,
MIPOLIECCOB, MMPOUCXOJIAIINX B KOMETE MPU
M3MEHEHUU ee paccTosiHus oT CosHIa.

Onucanrie OCHOBHBIX (DOPM JTYHHOM
MTOBEPXHOCTH U KX TIPOUCXOKICHHUSI, BHEIITHETO
BUJIa ACTEPOUJIOB U KOMET.

Ha ocHoBe 3HaHMIi 3aKOHOB (DU3UKH
00BsICHEHUE SIBJICHUN U MPOIIECCOB,
MPOUCXOISIINX B aTMOCc(epax IJIaHeT, OMMCAaHNE
MIPUPO/IBI TIIAHET-TUTAHTOB, ONMCAHUE U
00BsSICHEHUE SIBJICHUH MeTeopa U 0oua.

Onucanvie ¥ CpaBHEHHUE IPUPO/IBI TIIAHET
36MHOW TPYIIIBIL.

VYdacTue B AMCKYCCHH.

[ToaroroBka npe3eHTanuii ¥ COOOIIEHUN U
BBICTYIUICHHUE C HUMH
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(Mereopousbl). MereopHble IIOTOKU, UX CBSA3b ¢ KomeTamu. KpymnHble Tena.
SBnenne Oonupa, mnageHue MereopuTa. Kiaccudukanus MeTEOpUTOB:
JKEJIe3HbIE, KAMEHHBIE, JKEJIE30KaMEHHBIE.

[TpakTnueckas pabota

«/IBe rpynmnsl uianeT COIHEYHON CUCTEMBDY.

KonTpoasnas padora Ne 3 no teme «lIpupoma ten ComHeuHon
CUCTEMBI».

Tema npoekra nnu uccienoBanus: «OnpeneneHue BoICOTH rop Ha JlyHe
1o crioco0y ["anmuesi»

COJIHLE " 3BE3/1bl 64

Uctounuk sHeprun ConHua U 3BE31 — TEPMOSJEPHBIE pPEAKIUH. Ha ocHoBe 3HaHMIi 3aKOHOB (DU3UKH

ITepenoc sueprun BHyTpu Cosnna. Ctpoenue ero armocdepsl. ['panyssius.
Conraeuynas kopoHa. OOHapyKEeHHE TOTOKA COMHEYHBIX HEUTPUHO. 3HAYCHHE
9TOTO OTKPBITHUS JUIsl (PU3UKH U acTPOU3UKH.

[TposiBnenus COJTHEYHOH aKTHBHOCTH: COJTHEYHBIE MSITHA,
IpoTyOepaHIibl, BCIBIIIKH, KOPOHAJIbHBIE BBIOPOCH! Macchl. [I0TOkM comHeuHOU
1a3mel. VX BIMsHUE Ha COCTOSIHME MarHUTocepbl 3eMian. MarHuTtHsle OypH,
HOJISIPHBIE CUSIHUA U IpYTHe TeopU3nUecKue sIBICHUS,

BIIMSIIOLINE Ha PaguoCBs3b, COOM B JUHUAX AnekTponepenaun. Ilepuon
U3MEHEHUS COJTHEYHON aKTUBHOCTH.

3Be3ja — MPUPOAHBIA TEPMOSIEpHbIN peakTop. CBETUMOCTb 3BE3[IBI.
MHuorooOpa3ue Mmupa 3Be3l. Mx chekTpanbHas Kiaccupukanus. 3Be3fbl-
THTAHTHI M 3BE3/bI-KapiuKH. /lnarpamMma «CHeKTp — CBETHMOCTBY. [[BoiiHbIE
U KpaTHbIE 3Be3/Ibl. 3Be3HbIE CKOIUIeHHUs. VX cocTaB u BO3pacT.

[edenasl — mpuposHbIE aBTOKOJeOaTENbHbIE CUCTEMBI. 3aBUCUMOCTH
«IIE€PUOJ1 — CBETUMOCTh». 3aTMEHHO-/IBOIHbIE 3BE3IbI.

BCOBIIIKM HOBBIX — SIBJIGHHE B TECHBIX CHCTEMax JBOWHBIX 3BE3]l.

OIKCaHKE U OOBSICHEHUE SBJICHUN U MPOLIECCOB,
Habmogaempix Ha Comuie. OnucaHue: MpoIeccoB,
MPOUCXOJIAIINX MTPH TEPMOSIIEPHBIX PEAKLIUAX
IMpO- TOH-IIPOTOHHOI'O NHUKJIA; 06pa3OBaHI/I$I IISITCH,
NpOTYOEpaHIIEeB U IPYTUX MPOSIBICHUH COTHEUHOM
aKTUBHOCTH Ha OCHOBE 3HAHUH O IJIa3me,
MOJIyYEHHBIX B Kypce (PU3MKH.

XapaKkTepuCcTUKa MPOIECCOB COTHEUHON
aKTUBHOCTH U MEXaHHM3Ma UX BIUSHMS Ha 3eMITIO.

OmnpeneneHne MOHATHS «3Be37a». YKa3aHHue
MIOJIOKEHMS 3BE3]1 Ha TUarpaMMe «CIeKTp —
CBCTUMOCTDB» COITIACHO UX XaPAKTCPUCTHKAM.

AHaJN3 OCHOBHBIX I'PYIII AUArPaMMbI
«CTIEKTP — CBETUMOCTBY.

Ha ocHoBe 3HaHMii 10 (pU3MKeE: ONUCaHNE
MyJbCalUy een] Kak aBTOK0JIe0aTenbHOro
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OTKpBITHE «3K30IUIAHET» — IUIAHET U IUIAHETHBIX CUCTEM BOKPYI JAPYTUX IIpolLecca; OLEHKAa BpEMEHHU CBEUEHUS 3BE3/1bI 110
3BE3/I. M3BECTHOM Macce 3aracoB BOJOPOAA; ONUCAHKE
3aBUCHUMOCTb CKOPOCTU M IPOAODKUTEIBHOCTH 3BOJIIOIUM 3BE3] OT UX IPUPOJIBI OOBEKTOB HA KOHEUHOU CTaIUH
Macchl. Benplika cBepXHOBOW — B3pBIB 3BE3/bl B KOHIIE €€ SBOJIIOLINH. SBOJIFOLIUU 3BE3/I.
Koneunble craguu >XU3HU 3Be3/: O€Nble KapiWKH, HEUTPOHHBIC 3BE3/IbI [ToaroroBka mpe3eHTAIMA U COOOIIECHUH U
(mynbcapsbl), YEPHBIE IBIPHI. BBICTYIICHHE C HUMH.
[TpoBepounas padora «ConHue u CoHEUHas CUCTEMAY. Pemenue 3anau
KonTpoasnas padora Ne 4 o teme «CoJHIIE U 3BE3/IbI».
Tembl mNpoekTOB WM HcciaenoBaHui: «OnpeneneHue  yClIoBUM
BUJUMOCTU IUJIAaHET B TEKyIleM y4eOHOM rojay», «HaOmiojaeHue COMHEUHBIX
ISITEH C MIOMOILIBI0 KaMepbl-00CKYpbI», «3ydeHne COJTHEUHON aKTUBHOCTH 110
HAOJIOJIEHUIO COJIHEYHBIX TsATeH», «Omnpenenenue temmeparypbl ConHila Ha
OCHOBE H3MEPEHHsI COJIHEYHOM MOCTOAHHOI», «HabmroneHue mereopHOro
noroka», «OmpeaeeHue pacCTOSHUS A0 YIAIEHHBIX OOBEKTOB Ha OCHOBE
U3MEpeHUs napaiakca», «/3yueHne nepeMeHHbIX 3Be3]] pa3IndyHOIO TUIIay.
Habmonenuss (B Teneckomn): «ConHe4yHble TsATHA» (HAa DJKpaHe),
«JIBOMHBIE 3BE3/IbI»
CTPOEHUE U SBOJIIOI BCEJIEHHOU 54

Pa3meps! u crpoenne 'anaktuku. Pacnonoxxenue u asmxenue CoiHIa.
[Tnockas u chepudeckas moacucreMsl I'anakTuku. Spo U cnupanbHble pyKaBa
lamaktuku. Bpamenune Tamaktuku u  mpoOjemMa  «CKPBITOHW»  MacChl.
Pannounsnydyenre Mexx3Be31HOrO BelecTsa. Ero cocras.

Ob6nactu 3Be31000pazoBaHusl. OOHApYKEHUE CIIOKHBIX OPraHUYECKUX
MOJIEKYJI. B3auMocBsa3p 3Be3n W Mex3Be3qHOM cpenbl. Ilnaneraphsle
TYMaHHOCTH — OCTaTKH BCIBIIIEK CBEPXHOBBIX 3BE3/.

CnupanbHble, DJJUIMNTUYECKHME M HENpaBWIbHbIE TajakTUKUA. Mx
OTJIMYMTEIbHBIE OCOOEHHOCTH, pa3Mepbl, Macca, KOJMYECTBO 3BE3].

Onucanue cTpOEHUsS U CTPYKTYpPbI
["anaxkTuku, npouecca GoOpMHUPOBAaHUS 3BE3] U3
XOJIOJTHBIX Ta30MbIJIEBBIX 00IAKOB.

N3yueHne 00bEKTOB INIOCKON U
c(hepruyecKoi moJICUCTEM.

OObsicHEeHHE Ha OCHOBE 3HaHUI 10 pu3MKe
Pa3IMYHBIX MEXaHU3MOB PaTHON3ITyICHHUS.

Onpenenenue TUIOB ranakTuk. [lpumenenue
npuHirna Jloruepa it 00bsICHEHUS! «KPACHOTO
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CBepxMaccuBHBIE 4YEpHBIE JbIpbl B  siApax rajgaktuk. KBazapel wu cMelleHus». J{okazarenbcTBO CIpaBeiIMBOCTU
paauoranaktuku.  B3ammopeicTBytromme — ramaktukd.  CKOIUIEHMST U 3akoHa Xab0ma /s HaOmrogarens,
CBEPXCKOIUICHUSI TAJIAKTHK. PAacIIoIOKEHHOTO B JIFOOOH TalaKTHKeE.

O6mass Teopuss oTHocuTenbHOCTH. CrammoHapHas Bcenennas A. [ToaroroBka npe3eHTayi U COOOIIEHUN 1
OiiHmreiiHa. BoiBog A. A. ®puamaHa o HecTallMOHApHOCTH BceneHHOM. BBICTYILJICHUE C HUMHU
«KpacHoe cmemieHue» B CHEKTpax TraJlakKTHUK M 3akoH Xabbna. Pacmupenue
Bcenennoii npoucxoauT oHOpoAHO U u3oTponHo. ['unoresa I'. A. 'amoBa o
ropsiueM Haualne BceneHnHoil, ee 000cHOBaHME U MOATBEPKIACHHE. PennkToBOE
usnydenue. Teopus bonbioro B3peiBa. O0pa3zoBaHNE XUMUYECKUX IJIEMEHTOB.
@opMHUpOBAaHUE TaANAKTUK M 3BE3/. YCKOpPEHHE pacliupeHus BceneHHoM.
«Temnast sHEPTUS» U AHTUTATOTCHUE.

Tema npoekTa win uccnenoanus: «MccnenoBanue sueek benapay.

HabGmonenus (B Teneckon): «3Be3nnble ckoruieHus (Ilnesast, ['manen)»,
«bonbmasg tymanHocts OproHay, «TyMaHHOCTE AHIPOMEBI

>KI3Hb U PA3YM BO BCEJIEHHOU 1y

[TpoGnema cymiecTBOBaHUS )KU3HU BHE 3eMJIH. Y CIIOBHS, HEOOXOIMMBIC
OJId pa3BUTHUA KHU3HU. ITouckn xwu3HmM Ha 1wiaHerax COJIHEYHONH CHUCTEMBI.
CnoxHble OpraHMYeCKue coeTMHeHHs B KocMoce. COBpeMEHHbBIE BO3MOKHOCTH
PaauoaCTpOHOMHU W KOCMOHABTHKH JIA CBA3W C APYTHMU HUBUIIU3ALUSAMMU.
[InaHeTHBIE CcHCTEMBI y JAPYrHX 3Be3A. UenoBedecTBO 3asBISIET O CBOEM
CYIIIECTBOBAHHHU.

Tema mpoekta win wuccienoBanus: «KOHCTpyUpOBaHHE MIKOJIBLHOTO
TUIAaHETapUsI»

[ToaroroBka mpe3eHTaIuii U COOOIIEHUN U
BBICTYILJICHHE C HUMH.
Yyactue B JUCKYCCUU

18




