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No Tema KomnuectBo yaco | KonuyecTBo yacoB
10 TIPOrpaMme bakTHIecKu

1 BBenenue 1 1

2 AcTtpomeTpus 5 5

3 HebGecnast MmexaHuka 4 3

4 Crpoenne COTHEYHON CHCTEMBI 6 6

5 AcTtpodusuka u 3Be31HasT aCTPOHOMUS 6 7

6 Mueunslii nyTh 2 3

7 l"anakTuku 2 3

8 Ctpoenue u 3BomIOIUS BeeneHHoi 3 2

9 CoBpeMeHHbIe TTPOOIEMbI ACTPOHOMHH 2 2

10 [ToBTOpEeHME M 000OIIEHNE 3 1

Hroro 34 32
KoHTponbHble paboTbi (KP)
1 nonyrogue - 16 yaca 2 nonyrogue — 18 yacos

Ne Adama KP Ne Adama KP Ne Adama KP
1 19/11 3 15/02
2 28/12 4 19/04

AcTpoHOMMA 3aHMMaeT ocoboe MeCcTo B CUCTEME eCTEeCTBEHHO-HAy4YHbIX 3HaHWI, TaK KaK OHa
3aTparvBaet rnybuHHble BOMPOCbl CyLLeCTBOBAHMA Ye/NOBEKA B OKPYXKaloWem MuUpe U B Hel
KOHLEHTPUPYIOTCA OCHOBHbIE NPOTUBOPEUNA MEXKAY OblITUeM YenoBeKa U ero co3HaHuem. Ha npoTaxeHun
TbICAYENETUIN ACTPOHOMMA LWarana B Hory ¢ punocodpueinr n penurnein, MHGopmaumnen, noYepnHyTon 13
HabntoaeHui 3B€3gHOro Heba, NMTana BHYTPEHHUI MUP Ye0BEKA, €r0 PeIMrMo3Hble npeactaBneHna ob
OKpyKatowem mupe. Bo Bcex gpeBHUX GUocodCKMX WKONAX aCTPOHOMMA 3aHUMaNa Beayluee mecTto. Tak
KaK aCcTpOHOMMA He 3aTparvMBasa HemnocpeACTBEHHO YC/NOBUA KU3HU U OEATE/IbHOCTM 4YeNoBeKa, TO



noTpebHOCTb B HEN BO3HMKaNa Ha 60onee BbICOKOM YPOBHE YMCTBEHHOTO U lyXOBHOMO Pa3BUTUA YE/IOBEKA,
M NO3TOMY, OHA bBblna AOCTYNHA NOHUMAHMIO Y3KOTO Kpyra 06pa3oBaHHbIX NtOAEN.

YT06bl NPaBMALHO MOHATb COBPEMEHHOE eCTecTBO3HaHWEe, HeobXoAMMO M3y4yaTb aCTPOHOMMIO,
NPOHM3bIBAIOWYIO €ro M NeXalyl B ero OocHoBax. MHorme cneumanncTbl CUYMTAIOT, YTO BOObLLE
npenoaaBaHWe ecTeCcTBO3HaHMA Ha40 NOCTPOUTb Ha OCHOBE €ro aCTPOHOMMUYECKUX KOopHelt. Mo-Bugumomy,
TaKoW noaxon, NO3BO/INT HE TO/IbKO MOBbICUTb KAaYeCTBO €CTeCTBEHHO-Hay4YHOro 06pa3oBaHnA, HO U PeLwnTb
npobsiemy NoTepu MHTEPECAa YYaLLUXCA K U3YYEHMIO €CTECTBEHHbIX HaYK.

COAEP?KAHHUE KYPCA

BBeaeHue B aCTPOHOMMUIO

CTpoeHMe M MacwiTabbl BceneHHoﬁ, n coppemeHHblIe |-|36mop,e|-|uﬂ

Kakue Tena 3anonHAaw0T BCGJ’IeHHle. KaKkoBbl 1x XapaKTepPHblE PasMepbl N PACCTOAHNA MeXAY HUMU. Kakue
¢M3M‘4€CKM€ yCnoBUA BCTPEYAOTCA B HUX. BceneHHasn pacwmnpaeTca.

foe n Kak pa60Ta+0T Camble KpynHble onTtu4yeckme Teneckonobl. Kak dCTPOHOMbI MUCCneayrT ramma-
n3nyyeHume BceneHnHomn. Yto yBnaenn roaBUTaumMoOHHO-BOJ/IHOBbIE U HemTpMHHble TeNeCcKonbl.

ActpomeTtpus

3Bé3aHoe Hebo n BUAMMoOe aABuKeHue HebecHbIx cBeTUN

Kakue 3Bé3abl BXoAAT B co3Be3ama OpuoHa u flebega. ConHue ABUKeTcA
no aKAMNTMKe. MNnaHeTbl coBepLIatoT NeTaeobpasHoe ABUKEHME.
HebecHble KOOpANHATDI

YTO Takoe HebecHbI 3KBATOP M HebecHbIi mepuamnaH. Kak CTpOAT 3KBAaTOPUANbHYO cUCTeMy HebecHbIX
KoopAnHaT. Kak CTPOAT ropu3oHTaIbHYI CUCTEMY HEBECHbIX KOOPAMHAT.

Bugumoe gsuxKeHue nnaHet u ConHua

I'IeTneo6pa3Hoe ABUXEeHUE MNNaHeT, NONATHOE U NpAMOEe ABUXKEHUNE NJIAHET. DKAUMNTUKA, 304MaKasbHble
co3Be3aua. HepaBHomepHoOe ABUXKeHUe ConHua no aKAMNTUKe.

ABuxKeHue JlyHbl U 3aTMEHUA

®a3bl JlyHbl U CUHOAMYECKUIA MECAL, YCNOBUA HACTYM/IEHUA CONHEYHOTO M IYHHOro 3aTMeHui. Moyemy
NPOUCXOAAT CONHEYHble 3aTMeHMA. Capoc U NpeaCcKasaHUA 3aTMEeHN

BpeMﬂ U KasieHaapb

3BE34HOE U CONHEYHOE BPeMs, 3BE34HbIN U TPONUYECKWUI rof,. YCTPONCTBO NYHHOTO M COTHEYHOTO
KaneHgapa, npobaembl ux cornacosaHus KONMaHCKUIA U TPUTOPUAHCKMIA KaneHaapy.



HebecHaa mexaHMKa

renMOU,EHTpM‘-IECKaﬂ cucrtema mumpa

MpeacTtaBneHus o cTpoeHMn CONHEYHOM CUCTEMBI B aHTUYHbIE BPEMEHA M B CPEAHEBEKOBbLE.
FennoueHTpMYecKan cMcTema MMpa, A0Ka3aTeIbcTBO BpaweHns 3emnun Bokpyr ConHua. Mapannakc 38é€3g u
onpeaeneHne paccToAHUA 40 HUX, Napcek.

3akoHbl Kennepa

OTKpbITMe W.Kennepom 3aKoHOB pABuKeHUA nnaHeT. OTKpbITMe 3aKoHa BcemupHOro TAroteHMa W
0606wWEHHbIe 3aKoHbl Kennepa. OnpeaeneHne macc HebecHbIX Ten.

Kocmuueckue ckopoctu

PacyéTtbl NepBOI U BTOPOM KOCMUYECKOM CKOPOCTU U X dm3ndeckunii cmbica. Monét KO.A. FarapmHa BoKpyr
3eman No Kpyroson opbuTte.

MeKnnaHeTHble NnepenéTbi
MoHATME ONTUMANbHOM TPAEKTOPUM NONETA K NAaHeTe. Bpema NonéTta K naaHeTe M AaTbl CTApTOB.
JNlyHa n eé BanaHue Ha 3emnto

JlyHHBIN penbed v ero npupoga. MpuansHoe B3anmogenctame mexay JiyHoit n 3emnén. Yaanenue JlyHol oT
3eMnu 1 3amesNieHne BpalLeHns 3emaun. MNpeLeccma 3eMHOM OCKU UM NpesBapeHne PaBHOLEHCTBUNA.

CTpoeHue CONHEeYHOU CUCTeMbl

CoBpemeHHble npeacrtasieHnsa o CoNHeYHOoM cucteme.

Coctae ConHeyHoOW cucTembl. [MnaHeTbl 3eMHOK TPynnbl M NAAHETbI-TUFaHTbl, WX MPUHUMUNUANbHbIE
pasnnuma. Obnako komet OopTa U MonAc Koinepa. Paamepbl TeN CONHEYHOM CUCTEMDI.

MnaHeta 3emna

dopma 1 pasmepsbl 3eMan. BHyTpeHHee cTpoeHue 3emaun. Posib napHMKoBOro apdeKkTa B GoOpMMPOBaHNM
KAnMmaTta 3emMnu.

MnaHeTbl 3eMHO rpynnbi

NccnepoBaHma Mepkypusa, BeHepbl 1 Mapca, Mx cxoxkecTb ¢ 3emnéi. Kak napHuKoBbin 3ddeKT rpeet
NnoBepxHOCTb 3eman U neperpesaeT atmocdepy BeHepbl. EcTb an xu3Hb Ha Mapce. 3Bonouna opbut
cnyTHMKoB Mapca ®oboca 1 lemoca.

MnaHeTbI-rMraHTbl

®dusnyeckne ceoiictea HOnutepa, CatypHa, YpaHa M HenTyHa. By/nKaHMYecKas AeATeNbHOCTb Ha CRyTHUKe
tOnuTepa No. MNpupoaa Konew, BOKPYr NAaHeT-ruraHToB.

MnaHeTbI-Kap/IKKU U UX CBOMCTBA.



Manbie Tena ConHeyHOM cuCTembl

Mpupoga u aBukeHue acteponzos. CneunduKa ABUMKEHMA TpPynn acteponaoB TposHueB u [pekos.
Mpupoaa n asuxkeHne komer. Mosc Konepa n O6nako kKomeTt OopTa. MNprposa meTeopos U METEOPUTOB.

MeTeop bl U mMeTeopuTbl

I'IpMpop,a nagaroLmx 3sésa, METEOpPHbIE NMOTOKN N UX PALAUNAHTDLI. CsAasb MeXxXay MeTeopHbIMM NOTOKaMn U
KOMEeTamu. I'IpMpo,u,a KaMeHHDbIX N }XeNe3HbIX METEOPUTOB. I'IpMpo,a,a METEOPUTHbIX KPpaTepPOB.

MpakTnueckas actpodusmnka u ¢pusmnka ConHua Metoabl actpopm3nUECKUX UccnenoBaHn

YCTPOMCTBO M XapaKTEPUCTUKM TeNECKONOB pedpakTopoB 1 pedIEKTOPOB.
YCTPONCTBO pagmnoTeNeckonos, paanonHTepdepomeTpbl.
ConHue

OcHoBHble xapakTepucTnkn ConHua. OnpeaeneHne maccol, TemnepaTypbl U XMmuyeckoro coctasa ConHua.
CTpoeHune conHevHomn atmocdepbl. CONHEYHAn aKTUBHOCTb U €€ BAuAHME Ha 3emto u bruocdepy.

BHyTpeHHee cTtpoeHue ConHua

TeopeTnyeckuii pacyét Temnepatypbl B LeHTpe ConHua. AAepHbIA UCTOYHUK SHEPTMM U TepMoaLepHble
peakuuMu CMHTe3a reana M3 BoAOPOAa, NepeHoc sHeprum 13 ueHtpa ConHLA HApyKy, KOHBEKTUBHAA 30Ha.
HelTpuHHbBIN Teneckon 1 HabaoaeHWA NOTOKa HEUTpPMHO oT ConHua.

3Bé3Aabl
OCHOBHbIE XapaKTepPUCTUKU 3BE3 [,

OnpeaeneHne OCHOBHbIX XapaKTePUCTUK 3BE3A,: MACCbl, CBETUMOCTU, TEMMEepPaTypPbl U XMMUYECKOro COCTaBa.
CneKkTpanbHas KnaccubuKauma 3BE3g U e€ GpusmMyeckme OCHOBbI. [uMarpamma «CNeKTpasbHbIA Knaccy —
CBETUMOCTb 3BE3/, CBA3b MEXAY MacCOMN M CBETUMOCTbIO 3BE34.

BHyTpeHHee cTpoeHue 3BE3y,
CTpoeHue 3Be34bl FNaBHOM nocnenoBateibHOCTU. CTpoeHme 3BE34, KPACHbIX TMraHTOB M CBEPXTUTaHTOB.
Benble KapMKKU, HEMTPOHHbIE 3BE3Abl, NYNbCapbl U YEPHbIE AbIPbl

CtpoeHue 3BE3a GenbiXx Kap/AMKOB M Npeden Ha uMx maccy — npegen YaHgpacekapa. lNynbcapbl m
HEeNTPOHHbIe 3B€3Abl. Mpnpoaa YEPHbLIX AbIP U UX NApaMeTpPbl.

p,BOﬁHble, KpaTHbie U nepemeHHble 3Bé3p,bl

HabnioaeHna ABOMHbIX M KPaTHbIX 3BE34. 3aTMEHHO-NepemeHHble 3B€3abl. OnpegeneHne macc ABONHbIX
3Bé3a. lNynbcupyrowme nepeMeHHble 3BE34bl, KpMBble M3MeHeHMA 6necka uedena. 3aBUCMMOCTb MeEXAY
CBETMMOCTbIO W nepuogom nynbcauui y uedena. Llepenabl — madAkmM BOo BceneHHOM, Mo KoTopbimM
onpeaenatT PaccToAHUA 40 AANEKUX CKOMJEHUN U FANAKTUK.



Hosble 1 cBepxHOBble 3BE3Abl

XapaKTepPUCTUKN BCMbIWEK HOBbIX 3BE34. CBA3b HOBbIX 3BE34, C TECHbIMM ABOMHbIMW CUCTEMAMM,
cogepawmmm 3sesny b6enbii Kapauk. MepeTeKkaHme BeLLeCcTBa M AA4EPHbIN B3pbIB Ha NOBEPXHOCTM HBenoro
Kap/inka. Kak B3pbIBAlOTCA CBEpXHOBble 3BE3a4bl. XapaKTEpPUCTUKWM BCMbIWEK CBEPXHOBbIX 3BE3A.
[PaBMTALMOHHbIM Konnanc 6enoro Kap/snka ¢ maccoit YaHapacekapa B cocTaBe TeCHOW ABOMHOM 3Be34bl —
BCMbILLKA CBEPXHOBOM MepBOro Tuna. B3pblB MacCMBHOW 3Be3A4bl B KOHLE CBOEN 3BONKOUMM — B3pPbIB
CBEpPXHOBOM BTOpOro Tuna. HabatogeHne ocTaTKoB B3pbIBOB CBEPXHOBbIX 3BE3A,.

dBonouunA 3BE34: POXKAEHUE, XKU3Hb U CMepPTb 3BE34,

Pacyét npoJonKUTENbHOCTU XU3HWM 3BE3Z Pa3HOM MAcCbl Ha FNaBHOM nocnegoBaTenbHoCcTU. lNepexos B
KpPacHble TMraHTbl M CBEPXTUTAHTbI NOCae McyepnaHua Bogopoaa. CNoKoMHas 3BOAOLMA MASOMACCUBHDIX
3BE€34, W rPaBUTALMOHHbLIN KONNAMNC M B3pblB C 06pa3oBaHMEM HEWTPOHHOW 3Be34bl UAM YEPHOWN Ablpbl
MaccuBHOM 3Be3abl. OnpeaeneHne BO3pacTa 3BE34HbIX CKOMJIEHUN U OTAENbHbIX 3BE34, M MPOBEPKA Teopumn
3BOOLMM 3BE3A,.

MneuHbiy NMyTb

a3 u nbinb B NanakTuke

Kak obpasytoTca oTpakaTesbHble TYMAHHOCTHU. Moyemy cseTaTca guddysHble

TYMAHHOCTU
Kak KOHUEHTPUPYHKTCA ra3oBble U NblaieBble TYMAHHOCTU B lanakTuke.
PaccefiHHble U wiaposbie BBéBAHbIe CcKonneHuAa

Habntogaemble CBOMCTBA paccesHHbIX 3BE3AHbIX CKOMMeHn. Habaogaemble CBOMCTBA WAPOBbIX 3BE3AHbIX
cKonneHui. PacnpeaeneHune n xapaktep ABUMXKEHUA CKoNIeHui B FanakTuke. PacnpegeneHuve 38€3a,
CKOM/NIEHMIA, ra3a 1 nbinun B FanakTuke.

CBepxmaccmMBHan YépHaa Aplpa B UeHTpe [anakTMKM M Kocmuyeckue nyun. MHdpakpacHble HabaoaeHua
OBVXKEHUs 3BE34 B UeHTpe [aNakTUKM M obHapyKeHue B UeHTpe [aNakTUKM CBEPXMACCUMBHOM YepHOoM
Ablpbl. PacyéT napameTpoB CBEPXMACCUBHOM YE€PHOWN Ablpbl. HabnoaeHNA KOCMUYECKUX NIy4ei U UX CBA3b
CO B3pbIBaMM CBEPXHOBbIX 3BE3A,.

FanakTnku

Kak KnaccudpuumpoBanm ranakTukm no popme M KaMepToHHasA anarpamma Xab6na. CBoOMCTBa CNMpasbHbIX,
3NZIMNTUYECKMX W HEMPaBW/IbHbIX TafiakTUK. KpacHoe cmelleHue B CMeKTpax ranakTuK U onpeaeneHue
PaCCTOAHMA A0 HUX.

3akoH Xabbna
BpalleHue ranaktmk n TEMHas MaTepus B HUX.

AKTUBHbIE raNlaKTUKUN U KBa3apbl



Mpupoaa akTUBHOCTU raNakTUK, PaAMOranakTUKM U B3aMMOAENCTBYIOLLME ranakTUKKU. HeobbluHble CBOMCTBA
KBa3apoB, UX CBA3b C AAPAMM raNlakTUK U aKTUBHOCTbIO YEPHbIX AbIP B HUX.

CKonaieHUa ranakTmk

Habntogaemble CBOMCTBA CKOMJIEHUI TFanakTUK, PEHTTEHOBCKOE W3/y4eHWe, Temnepatypa M macca
MEKranaKTMYeckoro rasa, HeobxogMMOCTb CyLW,ecTBOBAHMA TEMHOMW MaTepuM B CKOMJIEHMAX TaNaKTUK.
OueHKa Maccbl TEMHOM MaTepUKN B CKONNEHUAX. lYencTan CTPYKTypa pacnpesenieHmA ranakTMKu CKONAeHnM
ranakTuk.

CtpoeHue U 3soaoumna BceneHHow

KoHeuyHoCTb 1 6ecKoHe4YHOCTb BceneHHon — napagoKcCbl K/1aCCMYECKOU KOCMOI0TUM.

3aKOH BCEMMUPHOrO TATOTEHMA WU NPeACTaB/leHMA O KOHEeYHOCTM U 6eckoHeyHocTM BceneHHow.
doTOMETPUYECKMIA NAapPaZoKC U MPOTUBOPEUMSA MEXKAY KNaCCUYECKMMMU MpPeAcTaBIeHUsMU O CTPOEHUU
BceneHHo u HabnwogeHuamu. HeobxogumocTb npuBaedYeHMa oOLLEN TEeopUM OTHOCUTENIbHOCTU ANs
noctpoeHua mogenu BceneHHol. CBA3b MeXAy reoMeTPUYECKMX CBOMCTB MPOCTPaHCcTBa BceneHHoM c
pacnpeaeneHnem n ABUNKEHNEM MaTePUN B HE.

Pacwupsatowanca BceneHHas

CBA3b cpegHer NI0THOCTU MaTePUMN C 3aKOHOM PaCLLUMPEHUA U TEOMETPUYECKMMM CBOMCTBaMM BceneHHoM.
EBkAnaoBa n HeeBkAnaoBa reomeTpua BceneHHo. OnpeaeneHve paguyca n Bo3pacta BceneHHow.
Mogaenb «ropayeit BceneHHOM» U peIMKTOBOE U3NYYEHUA

ObpasoBaHne XMMUYECKUX 3/1eMeHTOB BO BceneHHon. Obunne renma Bo BceneHHOM M Heob6xoAMMOCTb
06pa3oBaHMA €ro Ha pPaHHMX 3Tanax 3BojuUMKM BceneHHol. HeobxogMMOCTb He TO/IbKO BbICOKOWM
NNIOTHOCTM BELEeCTBA, HO M ero BbICOKOW TeMMepaTypbl Ha pPaHHUX 3STanax 3BoawouMM BceneHHom.
PenukToBoe M3nyvyeHMe — U3Ny4eHWe, KOTOpPOe OCTasNoCb BO BceneHHOM OT ropayero M CBepXniOTHOro
COCTOSIHMA MATEPUM Ha PAHHUX

3Tanax Xu3Hu BceneHHON. Ha6mo,u,aeMb|e CBOMCTBA PEeNNKTOBOro musnydeHua. llovyemy HEO6XO,D,VIMO
npmuenevyeHune o6u.|,e1‘/'1 TEOPUN OTHOCUTENIBHOCTU ANA NOCTPOEHNA MOOENN BceneHnHom.

CoBpemeHHble Npob6s1embl aCTPOHOMUU

YcKopeHHoe pacwmnpeHue BceneHHol n TémHasa sHeprus

HabntogeHna cBepxHOBbIX 3BE34 | TMMA B AANEKMX ranakKTUKaxX U OTKPbITUE YCKOPEHHOTrO pacliMpeHus
BceneHHon. OTKpbITUE CUIbI BCEMUPHOTO OTTAa/IKMBAHUA. TEMHAA 3Heprua yBennymBaeT maccy BceneHHoM
no mepe eé pacwmpenma. Mpunpoaa cunabl BcemmpHOro otTTrasaknMBaHmA.

O6Hapy)KeHue nnaHeT Bo3Ne Apyrux 3BE3a.

HabnoaeHus 3a ABUXKEHMEM 3BE3A, U onpeaeieHUAa MacC HEBUAMMbIX CMYTHUKOB 3BE3/, BO3MYLLAIOLLINX UX
NPSAMONMHENHOEe ABMXKeHMe. MeToabl obHapyXeHua 3sk3onnaHeT. OueHKa YC/loBMIA Ha MNOBEPXHOCTAX
aK3onnaHer. Mounck ak3onnaHeT ¢ KOMGOPTHLIMU YCIOBUAMM ONA }KU3HU HA HUX.



MoucKu X13Hu 1 pasyma Bo BceneHHom

Passutune I'Ipe,CI,CTaBI'IeHMﬁ O BO3HUWKHOBEHUMN N CYyLWEeCTBOBAHUUN HKN3HU BO BceneHHom. COBpeMeHHbIe
OUEeHKMN KO/1n4ecCTBa BbICOKOPA3BUTLIX LLMBMHMBaLLMVI B [anakTtuke. lonbITKK 06Hapy)KeHm=| M MOCbINIKK
CUrHanoB BHE3EMHbIM LUBUTN3ALUNAM.

MMnaHMpyemMble pe3ynbTaTbl 0OCBOEHUA Yy4eOHOro npeameTa No UToram oby4eHus B

11 knacce:

. MonyunTb NpeacTaBAeHUA O CTPYKType M MacliTabax BceneHHoOM M mMecTe YeNoBEKa B HEM.
Y3HaTb O CpeAcTBax, KOTOPble WMCMOb3YIOT aCTPOHOMbI, YTOBbl 3arnfHYTb B Camble yAanEHHble YroaKu
BceneHHOM M He TONbKO YyBUAETb HebecHble Tena B HEeAOCTYMHbIX C 3emMAu Avana3oHax AJMH BOJH
3N1EKTPOMArHMTHOIO U3y4eHMA, HO M Y3HaTb O HOBbIX KaHanax noay4yeHna nHGopmaLmm o HebecHbIX Tenax
C NOMOLLLbIO HEMTPUHHBIX U FTPABUTALMOHHO-BOIHOBbIX TE/IECKOMOB.

. Y3HaTb 0 Hab/1l04aEeMOM CIOXKHOM ABUMNKEHUK naaHeT, JlyHbl u CoMHLA, X HTEPMpPEeTaLmu.
Kakyto posib urpanu HabawaeHmsa 3aTmeHnit JlyHbl 1 CONHUA B XKM3HM 0BLLECTBA M UCTOPUA MX HAYYHOro
06bACHEHUA. KaK Ha OCHOBE aCTPOHOMMYECKUX SIBMIEHUIM NIIOAW HAYYMAUCb U3MEPATb BPEMS U BECTM
KaneHaapb.

. Y3HaTb, KaK 6narogapA pasBUTMIO acTPOHOMWUW AOAW Nepewau OT NpeacTaBieHus
reoLEHTPUYECKOM CUCTEMbI MMPA K PEBOJIIOLMOHHBLIM NPEACTaBAEHUAM Te/IMOLEHTPUYECKON CUCTEMDbI
Mupa. Kak Ha ocHOBe nocneaHel 6binn OTKPbITbI 3aKOHbI, YNPaBAAIOLWME ABUKEHUEM MNAHET, U MO3HEE,
3aKOH BCEMWPHOrO TATOTEHUA.

. Ha npumepe MCNONb30BaHUA 3aKOHA BCEMWMPHOrO TATOTEHMA MOYYUTb MPEACTAaBNEHUA O
KOCMMYECKUX CKOPOCTAX, Ha OCHOBE KOTOPbIX PacCYMTbIBAOTCA TPAEKTOPMM MONETOB KOCMMUYECKUX
annapaToB K naaHeTam. Y3HaTb, Kak NposBaseT cebs BCEMUPHOE TArOTEHME Ha fAB/IEHUAX B CUCTEME
3emnsa—JlyHa, 1 3BOIIOLMIO 3TOM CUCTEMbI B ByayLueMm.

. Y3HaTb O COBPEMEHHOM MNpPeACTaBleHMU, O CTPpoeHUM CONHEYHOM CUCTEMBI, O CTPOEHUU
3eMAn KaK NaHeTbl U NpUMpoAe MapHUKOBOro 3ddeKTa, 0 CBOMCTBAX NAAHET 3eMHOW rpynnbl U NaaHeT-
TMraHToB M 06 MUCCNeAoBaHMAX acTeponaoB, KOMET, METeOpOoMZOB W HOBOro Knacca HebecHbiXx Ten
Kap/IMKOBbIX NiaHeT.

. MonyymTb NpeacTaBieHne 0 MeTO4axX aCTPOPUINYECKMX UCCAEL0BAHUMN M 3aKOHAX GUINKMX,
KOTOpble UCMO/b3YTCA ANA U3yYeHUs GU3MYECKM CBOMCTB HeBECHbIX Ten.
. Y3HaTb npupogy CoNHLA M ero akTMBHOCTU, KaK COIHEYHANA aKTUBHOCTb BAMAET HA KAMMaT U

6uocdepy 3emnn, Kak Ha OCHOBE 3aKOHOB PU3NKM MOMKHO PaccynTaTb BHYTPEHHee cTpoeHne ConHua 1 Kak
HabnogeHMA 3a NOTOKamu HeUTpuHo oT ConHua NoMOran 3arnAHyTb B UeHTp ConHua M y3HaTb O
TepMoALEPHOM UCTOYHUKE IHEPTUN.

] Y3HaTb, KaK onpesenalT OCHOBHble XapaKTepPUCTUMKU 3BE3L U UX B3aMMOCBA3b MeXAy
coboi, 0 BHYTPEHHEM CTPOEHUU 3BE3A U UCTOYHUKAX UX SHEPTUU; O HEODBLIMHOCTM CBOMCTB 3BE34 Gesnbix
Kap/IMKOB, HEMTPOHHbIX 3BE34, M YEPHbIX AblP. Y3HATb, KaK POXKAAOTCA, *KUBYT M YMUPAIOT 3BE3AbI.

] Y3HaTb, Kak No HabaAeHUAM NynbCcMpyroWwmnx 3BE34 uedens onpesenatb paccToAHMA [0
APYTUX raNakTUK, KaK aCTPOHOMbI N0 HabAAEHUAM ABOMHBIX M KPATHbIX 3BE34, ONpeaenatoT X Macchbl.

J MonyunTb NpeacTaBaAeHUA O B3pbiBaxX HOBbIX M CBEPXHOBbIX 3BE3/, M Y3HATb KaK B 3BE34axX
06pa3yoTcA TAKENbIE XMMUYECKUE SNEMEHTDI.

o Y3HaTb, KaK ycTpoeHa Hawa lanaktmka — MneuHbid MyTb, Kak pacnpegeneHol B Hew
pacceAHHble WU LWapoBble 3BE34HbIE CKOM/MEHMA U 06a1aKa MeXK3BE3AHOro rasa M nbian. Kak ¢ nomoubto



HabnoaeHn B MHOPAKPACHbIX NyYyax yAanocb NPOHWKHYTb Yepes TO/LY MEeXK3BE3AHOro rasa M nbian B
LueHTp ManaKkTMKK, yBUAETb ABUKEHME 3BE3, B HEM BOKPYT CBEPXMACCUBHOM YEPHOM AbIpbl.

. MonyunTb NpeacTaBaeHNe O Pa3INYHBIX TUNAX raNaKTUK, Y3HaTb O NPOABAEHUAX aKTUBHOCTH
ranakTUK U KBA3apoB, pacnpeaeneHnn ranakTuk B NpocTpaHcTee 1 GOPMUPOBAHNN CKOMIEHUMA N AYENUCTON
CTPYKTYpbI UX pacnpeseneHus.

Y3HaTb O CTPOEHUM W IBONIOLMU YHUKANbHOrO obbeKkTa BceneHHol B uenom. Mpocneants 3a pa3sutuem
npeacTaB/iieHNIA O KOHEYHOCTU U BeckoHeyHoCTM BceneHHoM, 0o dyHAAMeHTanbHbIX NapafoKcax, CBA3AHHbIX

C HUMN.

J MoHATb, KaK 13 HabAO4aEMOTO KPACHOTO CMELLLEHUA B CMEKTPaX AANEKUX ranakTUK NpULLAN
K BbIBOAY O HECTALMOHAPHOCTM, pacluMpeHnn BceneHHoM, 1, YTO B NPOLLIOM OHa Obl/1a He TO/IbKO MI0THOM,
HO M ropsyen W, 4YTo HabAgaemoe pPesIMKTOBOE W3/y4yeHWe MNOATBEPXKAAET 3TOT BaXHbIA BbIBOA
COBPEMEHHOM KOCMONOIUN.

. Y3HaTb, KaK OTKPbIIN YCKOPEHHOE paclupeHne BceneHHOM W ero cBA3bD C TEMHOM
3Heprven 1 BCEMUPHOW CUOM OTTANIKMBAHUSA, MPOTUBOCTOALLEN BCEMUPHOW CUNE TATOTEHMUA.
. Y3HaTb 06 OTKPbITUM 3K30MNAHET — MNJaHeT OKOMO ApYyrux 3BE34 M COBPEMEHHOM

COCTOAHNU I'IpO6I'IeN\bI NMOUCKa BHE3EMHDbIX LLMBMJ'IM?,aLI,Mﬁ M CBA3U C HUMMW.
Hay‘-IMTbCﬂI'IpOBO,CI,MTbI'IpOCTe[;iLLIMeaCTpOHOMM‘-IeCKMe Ha6J'IPO,CI|eHMﬂ, OPUEHTNPOBATLCA Cpean APKUX 3BE34, "
c033e3,u,m31, M3MEPATb BbICOThI 38é34 n ConHua, onpenenAaTtb aCTPOHOMUYECKMMUN METOL4aMUN Bpems,
WNPOTY U AONTOTY MECTA Ha6l'll'0p,eHMl‘;1, N3MEPATb ANAMETP ConHua u M3MepPATb COJTHEYHYHO aKTUBHOCTb U
€€ 3aBMCUMOCTb OT BpPEMEHMN.

MoypoyHOe NAaHMpPOBAHME PACCYUTAHO Ha 1 Y acCTPOHOMMUM B HEAeN0 U MOCTPOEHO CAeAyHLLMM
06pas3om: Tema ypoKa — OCHOBHOW, M3y4aemblii B Knacce maTepuan.

BeepeHue B actpoHomuMIO (1 u)

Llenb nsyyeHnsa AaHHOM TeMbl — MO3HAaKOMUTb YYaLMXCA C OCHOBHbIMM aCTPOHOMUYECKMMU O06bEKTaMM,
3anonHAWMMKN BeceneHHyto: nnaHetamu, ConHuem, 38é34aMn, 3BE3AHbIMU CKONAEHUAMMW, raNakTUKaMU,
CKOMNIEHMAMM TaNakTUK; GU3MYECKMMM NPOLECcCamM, MNPOTEKAWMUMU B HUX U B OKPYXKalOWEM WX
NPOCTPaHCTBE. Yyallmeca 3HaKOMATCA C XapaKTepHbIMU MacliTabamu, XapaKTepusyowWwmMMmn CBOMCTBA 3TUX
HebecHbIX Ten. TakXe NpuMBOAATCA CBEAEHMA O COBPEMEHHbIX ONTUYECKUX, MHPPaKpacHbIX, paamno-,
PEHTreHOBCKMUX Teneckonax u obcepsaTopuax. Takum 06pasom, ydalmecs 3HaKOMATCA C TeMU HebecHbIMU
TeNamu M 06beKTaMU, KOTOPbIE OHK B AanbHelleM byayT noapobHO M3yYaTb Ha YPOKax aCTPOHOMMUM.

Actpometpus (5 u)

Llenbto nsyyeHns gaHHon TemMbl — GOpPMMPOBAHME Y yYaLLMXCA O BUAE 3BE3AHOro Heba, pa3bueHun ero Ha
co3Be3aMA, MHTEPECHbIX ObbeKTax B €03Be3AMAX U MUPONOrMM CO3BE3AWNK, Pa3BUTUM aCTPOHOMUU B
aHTUYHble BpemMeHa. 3ajaya ydawmxca MpocNeAuTb, Kak Mnepexod OT OPUEeHTauuu Mo co3se3amam K
MCMNO/Ib30BaHMIO HeBeCHbIX KOOpAMHAT MO3BOAWA B KONMYECTBEHHOM OTHOLWIEHUWU W3y4aTb BUAUMbBIE
ABVXKEHUs Ten. TakXkKe Uenblo ABNAEeTCA U3ydeHue Buammoro asukeHua ConHua, JIyHbl M NAAHET M Ha
OCHOBE 3TOr0 — MOoJly4YeHue NpPeacTaBAeHMA O TOM, KaK aCTPOHOMbI HayYMIUCb NPeAcKasbiBaTb 3aTMEHUS;
nosiydeHun npeactaBneHna o6 OAHOW M3 OCHOBHbIX 3afay acCTPOHOMUU C APEBHENLWWUX BPEMEH —
N3MepPEeHNN BPEMEHWN N BeleHUM KaneHaaps.



HebecHasa mexaHuKa (3 u)

Llenb usyyeHma tembl — pasButee NpeacTaBieHUn o cTpoeHn CoONHEeYHON CUCTEeMbI: FreoLeHTpUYecKas u
re/IMOLEHTPUYECKME CUCTEMbBI MUPA; 3aKOHbI Kensepa o ABUMKEHUU MaHeT U ux obobuieHne HbloTOHOM;
KOCMUYECKNE CKOPOCTU U MEXKNNAHETHbIE NepenéThbl.

CrpoeHue ConHeuvHoii cuctembl (7 4)

Llenb M3yyeHnsa Tembl — NONYYUTb NpeacTaBaeHne 0 cTpoeHnn CONHEYHOMN CUCTEMBI, N3YUUTb GU3UYECKYIO
npupoay 3emnun u JlyHol, ABNEHUA NPUANBOB U MPeLeccum; NoHATb GU3MYecKkme 0COBEHHOCTU CTPOEHMUA
NAIaHeT 3eMHOM rpynnbl, NAAHET-TMraHTOB W MNJIAHET-Kap/IMKOB; y3HaTb 06 0COBeHHOCTAX Mpupoabl U
ABUXKEHUA acTeponaos, NOMyYUTb 06LMe NPeacTaBAEHNA O KOMETax, MeTeopax U MeTeopuTax; y3HaTb O
pPa3BUTUM B3rNAAOB HA npoucxoxgeHne CONHEYHOM CUCTEMbl MU O COBPEMEHHbIX MPeACTaBAEHUAX O eé
NPOUCXOXKAEHUMN.

Actpodmsuka 1 3sésgHan actpoHomusa (7 u)

Llenb u3yyeHMAa Tembl — MOAYYUTb MNPEACTaBNEHME O pPasHbIX TUNAX ONTUYECKUX TEeNecKomnos,
paguoTeneckonax M metofdax HabAwAeHWM C UX NOMOLLbI; O MeTodax W pesynbTaTax HabaoaeHui
CoNHU@, ero OCHOBHbIX XapaKTePUCTMKaX; O MPOAB/NEHUAX COJIHEYHOM aKTUBHOCTU U CBA3AHHbIX C HeW
npoueccax Ha 3emne 1 B buocdepe; 0 TOM, Kak aCTPOHOMbI y3Ha/IMU O BHYTPEHHEM cTpoeHMM CoMHLA U KaK
HabNAEHMA CONHEYHbIX HEUTPMUHO NOATBEPANIM HALLM NPeACTaBAeHUA O npoueccax BHyTpu ConHua.

MneuHbiii NyTb — Hawa FanakTuka (3 u)

Llenb n3yyeHre Tembl — NoNyunTb NpeacTaBneHUe O Hawen ManakTnke — MnedyHom lMyTtn, 06 obbekTax, eé
COCTaB/AOLWMX, O pacnpeseseHUn rasa M MNblAnM B HEM, PacCeAHHbIX W LIAPOBbIX CKOMJEHUAX, O eé
CNUPaANbHOM CTPYKType; 06 uccnefoBaHUM eé€ UueHTpanbHbiX 06/1acTen, CKPbITbIX OT HAC CWUJIbHbIM
NornoWeHMeM rasoM M MblNblo, @ TaKXKe O CBEPXMACCMBHOM YEPHOM Ablpe, PACMOJIOKEHHON B CaMOM
LeHTpe ManaKTUKu.

FanakTukm (3 u)

Llenb mM3yyeHMa Tembl — MOAYYUTb NpPeACcTaBfeHME O Pas/IMYHbIX TUMAX ranakTuk, ob onpegeneHuu
PacCTOAHMMA 40 HUX MO HabAOAEHMAM KPACHOIO CMELLEHMA NMHUIA B UX CMEKTPAx, U O 3akoHe Xabbna; o
BPALLEHUWN FaNaKTUK U CKPbITON TEMHOM MaccCbl B HUX; MNOlY4UTb NpeacTaBieHne 06 aKTUBHbIX ralakTUKax U
KBasapax 1 0 pU3MYECKMX NPOoLLeCcCax, NPOTEKAIOLWMX B HUX, O pacnpeaeeHUN ranakTuK U Nx CKONJeHni Bo
BceneHHOM, 0 ropsyem MeXKranakTMYeCKOM ra3e, 3aro/IHALWMM CKOMIEHUA ranakTUK.

CtpoeHue u aBonouma BceneHHoit (2 u)

Llenb n3yyeHuna Tembl — NoayunTb NpeacTaBaeHne 06 yHMKanbHOM ob6bekTe — BceneHHOM B LesIoM, y3HaTb
KaK peluaeTca BONPOC O KOHEYHOCTU UanM BecKoHeYHOoCTU BceneHHOM, 0 NapafoKcax, CBA3aHHbIX C 3TUM, O
TEOPETUYECKUX MNONOMKEHUAX 0bliei TeopuM OTHOCUTENbHOCTW, JEXaAlWMX B OCHOBE MOCTPOEHUA
KOCMOJIOTMYECKMX Moaesieh BceneHHOW; y3HATb KakKWe HabalogeHMs NPUBEAM K CO34aHUIO
pacwupstowencs moaenn BceneHHol, o paanyce u Bo3pacTe BceneHHOM, O BbICOKOM Temnepatype



BEWEeCTBa B Haya/bHble Nepuoabl WU3HW BceneHHOM M O nNpUpoAe PEeSIMKTOBOrO MU3/Ny4YeHUs, O
COBPEMEHHbIX HabNOAEHMAX YCKOPEHHOTO pacluMpeHmsa BceneHHoM.

CoBpemeHHble Npobaembl acTpoHOMMUM (3 u)

Llenb M3yyeHnsa 4aHHOM TeMbl — MOKa3aTb COBPEMEHHbIE HanpaB/ieHUsA U3yyeHus BceneHHoM, pacckasaTb O
BO3MOXHOCTU OonpeaeneHns paccTosHUIM A0 ranakTUK C MOMOLLbIO HabaloAeHUM CBEPXHOBLIX 3BE34 U 00
OTKPbITUM YCKOPEHHOTO paclUMpeHnss BceneHHor, O ponM TEMHOW 3HEPrMM U CUabl BCEMUPHOTO
OTTaZIKMBAHMA; y4alLMeca NoayyaT npeacraBieHme o6 3K30MnaHeTax U NMOMCKE IK30MNNaHeT, 6aaronpuUATHbIX
ONA KU3HU; O BO3MOXHOM YMCNEe BbICOKOPA3BUTLIX LLMBMAM3ALMIA B Hallel [aNaKTUKe, O MeToAdax NoucKax
YKU3HU N BHE3EMHbIX LIMBUAM3ALUIA U NPOoBAEMAX CBA3U C HUMM.



