





Hay4HOro 00bscHeHH. Kak Ha OCHOBE aCTPOHOMHUYCCKUX SBICHUH TIOIU HAYYHIHCh H3MEPATh
BpEM:I M BECTH KaJICHAAPD;

Y3HaTh, Kak 6narogaps pa3BUTHIO ACTPOHOMHUH JTIOAH HEPEILTH OT NPEACTABICHUS
TEOLEHTPUIECKONH CHCTEMBI MHPA K PEBOJIOIHOHHBIM IIPEACTABICHUAM TeIHOLCHTPHIECKOM
cucteMel Mupa. Kak Ha ocHOBe mocieqHel ObLITH OTKPEITH 3aKOHBI, YIIPABISIOIINC JBHKCHUCM
IUTAaHET, U NTO3AHEE, 3aKOH BCEMHUPHOTO TATOTCHHUS,

Ha npuvepe nenons3oBaHms 3aK0HA BCEMUPHOTO TATOTEHHUS TIOIYIHUTh TIPEICTABICHHUS O
KOCMHYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUHUTHIBAIOTCA TPASKTOPHUH HOJIETOB
KOCMHYCCKHX AINAapaToB K ITaHETaM. Y 3HATh, KaK MPOSBILIET ceOs BCEMHUPHOC TATOTCHUE HA
ABICHUAX B cucTeMe 3emisi—JIyHa, ¥ 9BOTIOHIO 3TOH CHCTEMBI B Oy IyIIEeM;

VY3HaTh 0 COBPEMEHHOM TPSACTABICHUH, 0 CTPOSHUHN COTHEUHOM CHCTEMBI, O CTPOSHUH 3EMITH
KaK TIAHETHl U IPUPOJE MApHUKOBOTO 3 (dekTa, 0 CBOUCTBAX IIAHET 3¢MHOU IPYIIIBI U [IAHET-
THTAHTOB U 00 HCCICAOBAHMAX aCTCPOUIOB, KOMET, METCOPOB U METCOPUTOB M HOBOTO KIlacca
HEOCCHBIX TEN KAPJIUKOBHIX ILTAHET;

[MonyunuTts npeacTaBIcHUE 0 METOAAX aCTPOPUBUICCKUX UCCICIOBAHUH 1 3aKOHAX (DHU3HKH,
KOTOPBIC UCTIONB3VIOTCS A N3yUCHHS (PU3HUCCKU CBOHCTB HEOCCHBIX TET,

VY3uate npupoay ColHLA U ero aKTUBHOCTH, KaK COJTHCYHAS aKTUBHOCTH BIHCT HA KITUMAT U
ouochepy 3eMIH, Kak HA OCHOBE 3aKOHOB (DU3HKH MOJKHO PacCUHTaTh BHYTPCHHEE CTPOCHHE
ConHila 1 kak HaOIIOACHUS 33 HOTOKaMHU HEUTPUHO oT CoNHLA MOMOTJIH 3arfsSHYTh B LICHTP
ConHila ¥ y3HATh O TEPMOSACPHOM HCTOYHHKE SHECPTHUH;

VY3HaTh, Kak ONPEACIAIOT OCHOBHBIC XaPAKTCPUCTHKH 3BE31 U UX B3aUMOCBA3b MEXKIY OO0, O
BHYTPEHHEM CTPOCHHUH 3BE3 M HCTOYHUKAX UX SHEPTHH; 0 HEOOBIMHOCTH CBOMCTB 3BE3A OCIBIX
KapJIMKOB, HEUTPOHHBIX 3BE3 M UEPHBIX ABIP. Y3HATh, KaK POXKAAIOTCA, )KUBYT M YMHPAIOT
3BE3 B,

VY3HaTh, Kak 10 HAOMIOACHUAM My IbCHPYIOLIMX 3BE3A HedeH ] ONpeaAcIsITh PACCTOSHHS J0
JPYTUX TATAKTHK, KaK aCTPOHOMBI IO HAOIIOACHUSIM JBOHHBIX Y KPATHBIX 3BE3] ONPEACIIIOT HX
MAacCHI;

ITonyunTe npeacTaBneH: O B3PbIBAX HOBBIX M CBEPXHOBBIX 3BE3/ U y3HATh, KaK B 3BE37ax
00pa3yIoTCs TSOKETBIC XUMHUUCCKUE DIIEMCHTEL,

V3nare, kak ycrpoeHa Hama ["anmakruka — Mueunsiii [IyTs, kak pactipeaencHsl B HEH
paccesHHBIC U IAPOBbIC 3BE3IHBIC CKOIUICHHUS U 00IaKa MExK3BE3AHOrO ra3a u nelti. Kak ¢
MOMOIIBIO HAOMIOACHUH B MHPPAKPACHBIX Ty4ax yaanoch 10 mpoHUKHYTH Yepes3 TOMmy
MEK3BEZTHOTO ra3a M MBITH B HEHTP [ amakTuky, yBUACTh ABIDKEHUE 3BE3 B HEM BOKPYT
CBEPXMACCUBHOU UYEPHOU JABIPHIL,

ITonyunTe peacTaBIeHNE O PA3THYHBIX THIIAX TATAKTHK, Y3HATH O NMPOABICHUSAX aKTUBHOCTH
TaJakTHK U KBA3apoOB, PACOpeaACICHIH rAIaKTHK B MPOCTPAHCTBE U GOPMHUPOBAHUN CKOIUICHHH 1
SMEUCTOM CTPYKTYPHI HX PacTPeC/ICHIU,

Y3HaTh 0 CTPOCHHH H 3BONIOLNH VHHKATIBHOTO 00bekTa BeenenHolt B neom. [pocieauts 3a
Pa3sBUTHEM MPEACTABICHUN O KOHCUHOCTH B OeCKOHEUHOCTH BeeneHHoH, 0 hyHAaMeHTaIbHBIX
rapajoKcax, CBA3aHHBIX HAMH,

[TonsTh, KaKk N3 HAOMIOJAEMOTO KPACHOTO CMELICHHUS B CIICKTPAX JANEKUX ralaKTHK IPULLTH K
BBIBOAY O HECTALIMOHAPHOCTH, pacliupeHnd BeeneHHOH, 1, 4TO B MPONIIOM OHA OBIjIa HE TOIBKO
IUTOTHOM, HO M TOPAYCH U, 4TO HAOTIOAAEMOE PETUKTOBOC U3TYUCHHE TOATBEPIKIACT 3TOT
BKHBIM BBIBOJ COBPEMEHHOI KOCMOJIOTHH,

V3HaTh, Kak OTKPBELUIN YCKOPCHHOC pacIIupeHNE BCEICHHON U €ro CBA3BIO ¢ TEMHOHM PHEPrUcH U
BCEMUPHOH CHJIOH OTTAJIKUBAHHUS, IPOTUBOCTOAIICH BCCMUPHON CUNIE TATOTCHHSI,

Y3HaTh 00 OTKPBITHH 3K30IUIAHET — IUIAHET OKOJIO APYTHX 3BE3X U COBPEMEHHOM COCTOSIHUM
MpoOIEMBI MOUCKA BHE3EMHBIX LIUBUITU3ALNH U CBA3H C HIMIY;

Hayuurecs npoBoauTh MpocTEHIINE aCTPOHOMHYECKIE HAOMIOACHHS, OPUEHTHPOBATBCS CPEAN
APKUX 3BE3T M CO3BE3AUH, H3MEPATh BBICOTHI 3BE3A U COHIA, ONPEaeTh aCTPOHOMHYCCKIMU
METOAAaMH BpEM:, IIUPOTY U AONTOTY MecTa HabMOACHUH, naMepsth auameTp ConHna u
HM3MEPSATH COMHETHYIO aKTUBHOCTD U €€ 3aBHCHMOCTB OT BPEMEHH.



BeeneHue B acTpOHOMHIO
BoinyckHuk HayuHTCS:
®  BOCHPOM3BOAUTH CBEIACHUS 10 HCTOPHH PA3BUTHS ACTPOHOMHH, €€ CB3AX C (PH3HKOi 1

MaTECMaTHUKOM;
BbInyCKHHK NOJIYYHT BO3MOKHOCTh HAYUHTHCSI:

®  HCIOJb30BaTh MOJYUCHHBIC PAHEC 3HAHUS 1T OOBSICHCHUS YCTPOWCTBA U MPHUHLUIIA PAOOTHI
TEICCKOIA.

AcTpomeTpusi

BeinyckHuk HayuHTCS:
®  BOCHPOM3BOAUTH ONPEACICHUSI TCPMUHOB U MOHATHH (CO3BE3IUE, BEICOTA H KYJIBMHHALIUS 3BE31

u CoJHIa, SKIUNTHKA, MECTHOE, TMOSICHOS, JICTHEE U 3UMHEE BPEMSI);

®  [PHUMEHATH 3BE3IHVIO KAPTy AN MOUCKA HA HeOE OMPEACTICHHBIX CO3BE3AMM H 3BE3 .
BbinycKHHK MOTYYHT BO3MOKHOCTD HAYUHTBCS:

e  OOBACHATH HCOOXOAMMOCTD BBCACHHS BUCOKOCHBIX JIET U HOBOT'O KAICHAAPHOTO CTHIIA;
e  00BACHATH HAOMIOJACMBIC HEBOOPYKCHHEBIM T71a30M ABIKCHUS 3Be31 M CONHIA Ha Pa3IuIHBIX
reorpadudeckux mupoTax, ABWwKeHUE U (asel Jlyabl, npuuunst 3atmennti JIyaer u ConHoa.

HeGecHas mexanuka
BoinyckHuK HayuHTCS:
®  BOCHPOW3BOAUTH UCTOPHUCCKUE CBEICHHUS O CTAHOBICHUU PA3BUTHH IEJIHOLCHTPHICCKOH

CUCTCMbBI MHUpPA,
e (opmyauposars 3akoHsl Keriepa, onpeaeasTe MacChl INIAHET HA OCHOBE TPETHETO
(yrounennoro) 3axona Kermiepa

BbIHyCKHl/IK MNOJYYHT BO3MO’KHOCTb HAYYHUTBLCSL:

®  BBIUHC/IATH PACCTOSIHUE O IUIAHET MO TOPU30HTAIBHOMY HNApAIAKCY, & UX Pa3Mephl IO
YIJIOBBIM pa3MepaM H PACCTOSHHUIO,

Crpoenne CotHeUHOI CHCTEMBI
BoinyckHuk HayuHTCS:
e  (GOpMYTHPOBATH OCHOBHEIC IMOJIOKEHHUS COBPEMEHHOHN THUIOTE3bI O (POPMHUPOBAHHH BCEX TENT

ConHEYHOH CHCTEMBI U3 €IUHOTO Ta30MbLICBOr0 00IaKa;

e onpeaendaTh U paznuuats noHATHs (ComHeUHas CUCTEMA, TUIAHETA, €€ CITyTHUKH, IIAHETHI
3€MHOU TPYIIIBL, TUIAHETHI-TUTAHTEL, KOJIbIIA IUIAHET, MAJIbIC TEJIA, ACTCPOUABI, TIAHCTHI-
KapITUKH, KOMETBI, MCTCOPUTBL, METCOPBI, OOTHIBI, METCOPHTHI);

e  onHcHIBaTh NpUPOAY JIVHBI U OOBACHATH MPHUMHEL €€ OTIHYUS OT 3EMIIH;

®  [EPCUYHUCTATH CYIICCTBCHHBIC PA3MHYHS MPUPOABI ABYX TPVIII INIAHET H OOBACHATE MPHYHHBI X
BO3HUKHOBCHUSL,

e  OOBACHATH MEXaHU3M MAPHUKOBOTrO 3¢ deKTa U ero 3HaucHue A1 GOPMUPOBAHUS U COXPAHCHUSA
VHHKAJIBHOH MPHPOABI 3eMITH;

®  ONNCHIBATH XaPAKTCPHEIC OCOOCHHOCTH MPHUPOBI INIAHCT-THTAHTOB, UX CIIYTHUKOB U KOJICLL;

®  ONUCHIBATH SBJICHHUS METCOPA U 0OIHIA,;

L4 OIMUCBIBATH NMOCICACTBHA NAACHUA HA 3emitro KPYIHBIX MCTCOPUTOB,

BbIHyCKHl/IK MNOJYYHT BO3MO’KHOCTb HAYYHUTLCSL:



00OCHOBBIBATh OCHOBHBIC TIOJIOKCHHUS COBPEMEHHOM THIIOTE3H! O (POPMHUPOBAHHH BCEX TEI
ConmHEYHON CHCTEMBI U3 €IUHOTO Ta30MbLICBOr0 00IaKa;

nmpoBouTh cpaBHeHHEe Mepkypus, Beneprsr u Mapca ¢ 3emieli o penbedy NOBEPXHOCTH H
cocTaBy atMoc(ep, YKa3bIBaTh CICABI SBOTIOLHOHHBIX H3MCHCHHH IPUPOIBI 3THX ILIAHET;,
XapakTepu3oBaTk Npupoay Manbix Tel COTHEUHON CHCTEMEI H OOBACHATE IPHYUHBL HX
3HAYUTEIBHBIX Pa3IHIHI;

OOBICHATH MPOLECCH, KOTOPHIC MPOUCXOIAIT MPH ABWKCHUH TEJI, BICTAOIIUX B atMochepy
IIAHETBI C KOCMUYECKOM CKOPOCTBIO;

OOBICHATH CYIITHOCTh ACTCPOUIHO-KOMETHOH ONTACHOCTH, BO3MOXKHOCTH H CIIOCOOH! €¢
MIPEOTBPAIICHHA.

Actpodusuka u 3Bé31HasA ACTPOHOMHSA

BeinyckHuk HayuHTCS:

OTPEACIAT U PA3IHyaTh MOHITHS (3BE3/1a, MOJCIb 3BE3/1bl, CBETUMOCTb, MAPCEK, CBETOBOMU T'O1);
XapaKTePU30BaTh (PU3UUCCKOS CocTossHUE BelecTBa COTHIA U 3BE31 M UCTOYHUKH UX SHCPTUH;
OTHCHIBATH BHyTpeHHEE cTpocHue COTHIA U CIOCOOBI MEPSAatu SHEPrUH U3 LICHTPA K
TIOBCPXHOCTH,

OTIMCHIBATH HAOIIOJACMBIC TPOSIBICHUS COTHCYHON AKTUBHOCTH U UX BIUSHHUC HA 3CMITIO,
CPaBHHUBATH MOJC/IH PA3IUYHBIX TUIIOB 3Be3/ ¢ MOaCbK0 CoHILA;
OOBSCHAITh OPUYHHBI U3MCHCHUS CBCTUMOCTH MICPEMEHHBIX 3BE3 /I
OTHMCHIBATh MEXaHU3M BCIbIeK HoBbIX 1 CBEPXHOBBIX;
OTIMCHIBATH 3TArbl JOPMHUPOBAHUSI U IBOTIOLIUH 3BS3/IbI;
XapaKTCPU30BaTh (YU3UMUCCKUE OCOOCHHOCTH O0BEKTOB, BOSHUKAMIIUX HA KOHCUHOU CTaAUN
3BOJTFOLIAU 3BE3/1; OCJIBIX KAPIUKOB, HCUTPOHHBIX 3BE3 U YCPHBIX JBIP.

BbIHyCKHl/IK MNOJYYHT BO3MO’KHOCTb HAYYHUTBLCSL:

OOBSICHATh MCXAHU3M BO3HUKHOBCHHS HA COJ'IHLIG TPaHyJIAIUN U IATCH,

BBIYUCIATE PACCTOAHUC O0 3BC3A IO T'OAUTHOMY IMapPAUIAKCY

HA3BIBATH OCHOBHBIC OTJIHUYHUTCIBHBIC OCOOCHHOCTH 3BC3A PA3JIMIHBIX HOCHG,Z[OBaTeJ'IbHOCTeI\/'I Ha
AuarpaMme «CHCKTP — CBCTUMOCTBY,

OILICHUBATH BPCM: CYIICCTBOBAHM:A 3BC3 B 3aBUCUMOCTU OT UX MACCHI,

Muneunsrii IlyTs

BoinyckHuK HayuHTCS:

OTMMUCHIBATh CTPOCHHC HammeH [amakTuke — MICIHBIN MyTh;
OTIMCHIBATH, KAK PACIPCACICHBI B HCH PACCESHHBIC U MAPOBBIC 3BE3AHBIC CKOIICHUS U 00MaKa
MEK3BE3AHOTO ra3a v MbUIN,

BbIHyCKHl/IK MNOJYYHT BO3MO’KHOCTb HAYYHTLCSL:

OOBICHATH, KaK C IIOMOIIBIO HAOMIOACHUN B HH(PAKPACHEIX Ty4aX VAATIOCH MPOHUKHYTH Yepe3
TOJIIIY ME)K3BE3THOTO Ta3a U IBUTH B LEHTP [ amakTHKH, VBUAETH ABIDKCHUE 3BE3 B HEM BOKPYT
CBEPXMACCHUBHOM YEPHOU ABIPHI.

I'anakTuku

BoinyckHuk HayuHTCS:

XapaKTCPU30BaTh OCHOBHBIC MapamMeTphl [ amakTuku (pasMepsl, COCTaB, CTPYKTYpa U
KHHCMATHKA),



®  pacmo3HABATh THITHI TAJAKTUK (CIIUPATBHBIC, SJTHITHYCCKUC, HEPABHIBHBIC);
e  00OCHOBEIBATH CIIPABEATHBOCTb Mo Dpuamana pedyabrataMu HAOTIOACHHUN «KPACHOTO
CMEINCHUS» B CIIEKTPax TAIAKTHK;

BbIHyCKHl/IK MNOJYYHT BO3MO’KHOCTb HAYYHTLCSL:

e  (dopmyaupoBaTh 3aK0H Xabbia;

®  ONPEACIATH PACCTOSHHUE O TAJAKTHK HA OCHOBE 3aKoHA Xa006na; mo cBeTUMOCTH CBEPXHOBBIX.

Crpoenue u rBosrouus Beenennoii
BeinyckHuk HayuHTCS:

e  OOBSCHITH CMBICT MOHATHH (KocMosiorust, Beeennas, moaens Beenennoit, BobIioii B3phIB,
PEIUKTOBOC U3TYUCHUE);

e cpaBHHBaTh BBIBOABI A. DitHmTeliHa 1 A. A. @punmMana oTHOCHTENBHO MoaenH BeeneHHOI;

®  HHTCPIPETHPOBATH OOHAPYIKCHUE PEIMKTOBOIO H3TYICHUS KaK CBHICTEIBCTBO B MOIb3Y
runote3sl [ opsaeit BeeneHHOM;

e  iaccU(PUIUPOBATE OCHOBHBIC MIEPHOIBI IBOTIOLMH BCEeICHHOM ¢ MOMEHTA Hayana e¢
pacmupenns — bonbimoro B3priBa;

Bbll’lyCKHl/IK MNOJIYYIHUT BO3MOKHOCTb HAYUYHTLCH !

®  OILICHUBATH BO3PacT BceneHHOM HAa OCHOBE MOCTOSIHHOH Xabbia,

®  HWHTCPIPETHPOBATH COBPEMCHHEIC AaHHBIC 00 YCKOpeHHHU pacmupeHus BeenenHol kak
pe3yabTara JSUCTBHS aHTUTATOTEHHS «TEMHOM SHEPTUW» — BUAA MATEPHH, MPUPOAA KOTOPOU
€IIe HEU3BECTHA.

CoBpemeHHbIe NP00JIeMbI ACTPOHOMHH
BoinyckHuk HayuHTCS:
®  CHCTEMAaTHM3HMPOBAThH 3HAHHUS O METOJAAX HMccieaoBanus Beenenno.

BbIHyCKHl/IK MNOJYYHT BO3MO’KHOCTb HAYYHUTBLCSL:

e  00OCHOBBIBATH MPODJICMY O CYIISCTBOBAHHUH KU3HHU BO BCeieHHOM.

COJIEPKAHUE YYEBHOI'O IIPEMETA
(FA30BBIil YPOBEHb)

Beeaenune B acrponomuro (1 4)

Crtpocane um wmacmrtabel Beenennoi. Kakme Ttenma zamonmsror Bceenennyroo. Kakossl ux
XapaKTepHBIC Pa3MEpPbl U PACCTOSHHUA Mexay HuMU. Kakue (uzHueckue yCIOBUS BCTPEUAIOTCH B HHUX.
Bcenennaa pacmupsierca. Cospemennsle MeToapl HabmroaeHui. [ ne u kak pabortaroT camble KPYIHBIC
ONTHYECKUE TeIeCKoIbl. Kak acTpoHOMBI HCCIEQyIOT ramva-uzayueHue Beenennoit. YUro yeugenn
I'PaBHUTAIIMOHHO-BOJIHOBBIE M HEHTPHHHBIE TEIECKOIIHI.

Actpometpus (5 4)

3Bé3anoe HeOo. Co3Besaus cesepHoro nonyinapus. Hasuramwionnsie 38¢3ap1. JBmxenue CoaHia
no oskiuntHke. lletneobpasHoe nBwkeHue maaHeT. HeOecHblii skBatop W HeOSCHBIH MEpHIHAH.
JKBaropuanbHasg W TOPU3OHTAIbHAS cHCcTeMa HeOeCHBIX KoopauHar. Buamvoe IBmkeHHE HEOSCHBIX
ceetun. [letmeoOpasHoe JOBIDKCHHE IUIAHET, HOISTHOC M MPSIMOE ABIKCHHC IUIAHET. JKIUINTHKA,
3oauakaisHbie co3Bea3aus. HepasaomepHoe asmkenue Comuua no skiauntuke. Jprwkenue Jlyasl. daspt
JIyHBI ¥ CHHOIMYECKHHM MECSI, YCJIOBHS HACTYIDICHHA COJIHEYHOTO M JIyHHOro 3arMeHud. IlpmamHbr
HACTYIUICHUS COTHEUHbIX 3aTMeHmH. Capoc u nmpeacka3anus 3aTMeHui. Bpemsa u kanesmape. 3BE30HOEC U
COJTHEYHOE BpEeMs, 3BE3THBIH M TPONMUECKHI roi. YCTPOHCTBO IYHHOTO M COHEYHOTO KaleHIAps,
mpoOaeMBl UX cornacoBanus. FOnMuaHCKU ¥ IPUTOPHAHCKHAN KaTICHIAPH.



Hebecnast mexanuka (3 u)

[IpencraBnenns o ctpocann COMHEYHOH CHCTEMbBl B AHTHYHBIC BPEMEHA M B CPCIHCBCKOBBC.
lenvoneHTpHUeckas cucTeMa MuUpa, AoKasarenabcTBO BpaweHus 3Jemian Bokpyr Comxna. Ilapannmaxc
3BE3J M OMPEICICHHUE PacCTOSHUS A0 HUX, napcek. Otkpritue Y. KennepoM 3aK0HOB JBIKCHHUS TIIAHET.
OTKprITHE 3aKOHA BCEMHPHOTO TATOTCHHS H 0000mEHHBIe 3akoHbl Kemmepa. OmnpeneneHue Macc
HeOecHbIX Ten. Kocmuueckue ckopoct. Pacuérel mepBod M BTOPOH KOCMHUECKOH CKOPOCTH H HX
¢dusnueckuii cmeica. [lonér KO.A. Tarapuna Bokpyr 3emnu mo kpyrosod opdute. MeXITaHeTHBIC
nepenétol. [loHATHE ONTHMANBHONW TPACKTOPUH MONETA K ITaHeTe. Bpems monérta k IaHeTe W JaThl
ctapToB. JlyHa u e€ Bnusaue Ha 3emumo. JIyHHbIH penbed u ero npupoga. [IpunusHoe B3anMoneiicTBue
mexkay Jlyno# m 3emnéd. Yapanenue Jlyeel ot 3emnn um 3amennenue BpameHus 3emin. [Ipeueccus
3eMHOU OCH U IPEABAPCHUC PABHOACHCTBUH.

Crpoenue ConHeuHoii cucremsi (7 4)

Cospemennsie npeacrasicaus o Comneunoii cucteme. Cocras ConHeuHow cuctemsl. [laneTs
3€MHOU TPYINBI U IIAHETHI-THTAHTHI, WX NpUHOUNUaneHeie paszmmaus. Oonako xover Qopta u [losc
Koiinepa. Pasmeps! Ten conneunoit cuctemsel. [lnanera 3emmsa. @opma u pasmepsr 3emau. Bayrpennee
ctpocuue 3emun. Pomp mapuukoBoro 3ddekra B dopmuposannu kaumara 3emiu. MccnmenoBaHus
Mepxypus, Benepsr 1 Mapca, ux cxoxects ¢ 3emaci. Bousane napuukosoro sddexra Ha xavmar
3emuu v Benepol. Ecth u sxu3ne Ha Mapcee. 9Bororus opOut cnytHukoB Mapca @oboca u [eiimoca.
Inanerei-rurantei. @usndeckue cpoiicta HOmurepa, CarypHa, Ypana u Henryna. Bynkanuueckas
JesarenpHOocTh Ha cnytHuke Omwmrepa HMo. [lpupoga konen Bokpyr miaHeT-rurantos. [lnaHeTsI-kapiuku
u ux cBoiictBa. Mansie Tena ConneuHol cuctemsl. [Ipupona u apwxenne actepouaos. Crneumnduka
JBIKEHMS Tpymm acteponnosB Tposuues u I'pexos. Ilpupona n psmwxenme xomer. Ilosc Koiinepa u
Oobnaxo komeT Ooprta. Mereopsr u mercopurtsl. [Ipupona namaromux 3BE31, METCOPHBIC MOTOKH M UX
pazuantel. CBA3p MEXKAY METCOPHBIMH IHOTOKAMH W KoMmeTaMH. llpHpoma KaMeHHBIX M KETIC3HBIX
mMeteopuToB. [Iprpoaa MeTEOPUTHBIX KPaTepoB.

Actpodusuka u 38é3aHas actponomus (7 4)

Metonel  acTpodu3MUECKUX HCCIACAOBAHUM. YCTPOWCTBO W XapPaKTCPUCTHKH TEICCKOIOB
pehpakTopoB u pPedICKTOPOB. YCTPOWCTBO PATHOTESICCKOMNOB, paauountepdepomerper. ComHIIE.
Ocnosnbic xapaktepuctuku Comana. OmpeencHue Macchl, TEMIEPATYPbl W XUMHYECKOTO COCTaBa
Comuua. Ctpocnue conneuHol armochepbl. CoaHEUHAsh aKTUBHOCTh M €€ BIMSHHE HAa 3EMIIIO H
ouochepy. Buytpennee crpoecnue Connma. Teopermueckuii pacuét Temmepatypsl B neHtpe ConHia.
S nepHBI HCTOYHHK PHEPTHUH U TEPMOSACPHBIC PEAKLIUM CHHTE3a FEH H3 BOAOPOJA, MEPEHOC SHEPrUn
n3 nenrpa ComHIAa HapyXky, KOHBCKTHUBHas 30HA. HeHTpuHHBIA Teneckonm M HaOMIOACHHUS IMOTOKA
Helitpuno ot Comnma. OmnpenencHUE OCHOBHBIX — XapaKTCPUCTHK 3BE3A.  MAacChl, CBETHMOCTH,
TEMIICPATYPHl M XUMHUCCKOTO cocTaBa. CriekTpaipHas KiaccHpHUKauys 3830 U €€ PHU3MUSCKHE OCHOBHIL.
Huarpavma "CrnieKTpanbHBIH KIacC-CBETHMOCTB" 3BE3M, CBA3b MEXKAY MACCOM M CBETUMOCTBIO 3BE3N.
Buytpennee crpoenue 3BE3a. CTpoeHHe 3Be3Ipl INIaBHOM mnocnexoBareiabHocTH. CTpoeHHE 3BE3XN
KPacHBIX THTaHTOB U CBEpXrurantos. CTpocHHE 3BE3 OCIBIX KAPIUKOB U HPESACT HA UX MacCy — Mpeaci
Uanapacekapa. [lynscapsl u HeliTpoHHbIe 3BE3ABL. [lpupona 4épHBIX ObIp U MX mapaMeTpsl. JBoHHEIE,
KpaTHBIC W NEpPEMEHHbIC 3BE3xbl. HaOmromeHuWs ABOMHBIX M KPAaTHBIX 3BE3M. 3aTMEHHO-TICPCMCHHBIC
3E3abl. OnpenencHue Mace IBOMHBIX 3BE3A. [lymecupyromue nepeMeHHbIe 3BE3ABI, KPUBBIC HW3MCHCHHS
bnecka nedenn. 3aBUCHMOCTb MEXKIY CBETHMOCTBIO M mepuogoM mynscauui v uedena. Lledeuasr —
MasiKu BO BceneHHOH, 1Mo KOTOPBIM ONPEACTIIOT PACCTOSHHUS 0 JANEKUX CKOIUICHHH U ranaktuk. Hosbie
U CBCPXHOBBIC 3BE3ABI. XAPAKTCPUCTHKH BCHBIIEK HOBBIX 3BE3A. CBA3b HOBBIX 3BE3X C TECHBIMH
JBOMHBIMH CHCTEMAaMHU, COACPKALINUMU 3Be3ay Oembiii kapivk. [lepeTekanue BemecTsa U SOCPHBIN B3PbIB
Ha TOBEpXHOCTU Ocioro kapnuka. Kak B3pbIBAIOTCS CBEPXHOBHIC 3BE3ABI. XapPaKTCPHUCTUKU BCIBIICK
CBEPXHOBBIX 3BE34. | 'paBuranmoHHbIHl Kojtanc OSIoro kapiuka ¢ maccoi YaHapacekapa B COCTaBe
TCCHOU JIBOWHOM 3BE3MbI — BCHBIINKA CBCPXHOBOHM | Tmma. B3prelB MacCHBHOM 3BE3AbI B KOHIIC CBOCH
3BONIOLMY — B3pbIB cBepxHOBO 1l Tuma. HaG1roaeHHE 0CTATKOB B3PBIBOB CBEPXHOBBIX 3BE3. DBOMIOLIUS
3BE3M. POKICHHUE, XKHU3Hb U CMEPTh 3BE3A. Pacuér mpoaomKUTeIbHOCTH XKU3HU 3BE3A PAa3HOH MAcChl Ha
IIaBHOH mocnenosareabHOCTH. [lepexol B KpacHBIC THTaHTBI U CBEPXTUTAHTHl MOCIE HCUCPIIAHHUS
Bogopoaa. CrokoifHash SBOMIOLHS MAJIOMACCHBHBIX 3BE3X M TPABHTALMIOHHBIA KOJUIANC W B3PHIB C
00pa30BaHUEM HECHTPOHHOW 3BE3Ibl HIH YEPHOU ABIPH MaccHBHOU 3Be3abl. OmnpeaencHue Bo3pacrta
3BE3JHBIX CKOIUICHUH U OTACIBHBIX 3BE3A, IPOBEPKA TCOPUH BOTIOLUH 3BE3.

Muaeunsiii Iyt (3 u)

a3z u mee B lanaktuke. OOpazoBanue oTpakaTelabHBIX TyMaHHOCTEH. [lpuuuHbl cBEUCHMS
nuddy3HeIX TyMaHHOCTeH. KoHIEHTparms razoBeix U mbUICBEIX TyManHOCTeH B ['anakrtuke. PaccesHubie
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M IIapoBBIC 3BE3AHBIC CKOMICHHs. HaOmromacMele CBOHCTBA PACCESHHBIX 3BE3MHBIX CKOILICHHUH.
HaGnrogaembie cBoiicTBa MApOBBIX 3BE3AHBIX CKOIUICHHH. PacmpeneiacHue W XapakTep ABHKCHHS
ckoruteHuii B ['anakruke. Pacnipeaencuue 38631, cKomIeHMH, raza u nbuid B [ anakruke. CBepxMacCHBHAS
yépHas aplpa B ueHTpe [amaktuku u kocMuueckue nyuu. MadpakpacHsie HAOMIOACHHS IBIKCHUS 3BE3T
B ueHTpe l'anaktvku u oOHapykeHuWE B LGHTpe |'amakTHKU CBEpPXMAacCHUBHOH 4epHOH AbIphl. Pacuér
NapaMeTPOB CBEPXMACCHUBHOM YEPHOI Apipbl. HaOMIOACHHS KOCMUYCCKUX Ty4CH U UX CBSI3b C B3PHIBAMU
CBEPXHOBBIX 3BE3 .
TIanaktuu (3 4)

Knaccudpukanus ramaktuk mo ¢opmMe H KamMepToHHas amarpamma Xa0bma. Csoiictea
CIIUPAJIBHBIX, SJUTANTUYICCKUX U HCHPABUIIBHBIX TAIAKTHK. KpaCHOG CMCIHICHUC B CIICKTpaX raJIakKTUK U
ONPEIENICHUE PACCTOSHMSA A0 HHUX. 3akoH XabOna. Bpamenue ragaktuk W TEMHas Marepus B HHX.
AKTI/IBHLIG TAJaKTHKHU u KBasaphl. HpI/Ipo;[a AKTUBHOCTH TAIAKTHK, paguoralakTUKU u
BSaI/IMO,Z[CI\/'ICTByIOH.[I/IC TAJIAKTHKH. HGO6LI‘{HLIC CBOIICTBa KBasapoB, UX CBA3b € AApaMU TAJIAKTHUK U
AKTUBHOCTBIO UYEPHBIX ObIp B HUX. HaGmrogacmele CBOHCTBA CKOIUICHHM TalaKkTHK, PEHTICHOBCKOE
H3JIYYCHHE, TCMIICPATypa U Macca MEKTATAKTHICCKOrO ra3a, HCOOXOAUMOCTh CYLICCTBOBAHUS TEMHOU
MaTCPUU B CKOILICHUSIX rajakTuk. OeHKa MacChl TEMHON MaTepuu B CKOIUICHUsIX. AucucTast cTpykTypa
pachpeae/ICHHs TATAKTHKH CKOTLICHHH TalakTHK.

Crpoenue u 3Bomouus Beenennoii (2 1)

Koneunocte 1 OeCKOHEUHOCTE BCeneHHOM — MapagoKChl KIACCHUYCCKOM KOCMOJIOTHH. 3aKOH
BCCMHPHOTO TSATOTCHHUS W MNPSACTABICHHS O KOHCYHOCTH W OCCKOHCUHOCTH BcencHHOM.
q)OTOMeTpI/I‘ICCKI/II\/'I napaaoKke U MPOTHUBOPCUUA MCXKAY KIACCHUICCKUMHU MPCACTABJICHUAMU O CTPOCHUU
Bceeacnnoit u nHabmogcHusmMu. HeoOGxoauMoCcTh MpUBICUCHUS OOLICH TCOPUH OTHOCHTCIBHOCTH IS
noctpoecHust Moaenu BeenenHo#t. CBiA3p MEXIy reOMETPUUCCKUX CBOMCTB mpoctpancTBa BeeneHHOI ¢
pacnpeacicHHEM H JBIKCHHEM Marepun B HEH. Pacmmpsiomascs Bceenennas. Cs3p  cpeaseit
IUIOTHOCTH MATCPHUH C 3aKOHOM PACIIHUPCHUS U TCOMCTPUICCKUMHU CBOMcTBaMu Beenmcnnol. EBknaosa u
HeeBKINAOBA reomerpus Beenennoit. Onpeaencuue paguyca u Bospacra Beenennoit. Mogens "ropsiucit
Bcenennoit" u penukToBoe manyueHue. O6pazoBaHue XHUMHUCCKUX 3eMeHTOB BO Beenennon. OOunue
reanst BO BceaeHHOH W HEOOXOAMMOCTh 00pa30BaHHs €ro HA PAHHHX STalax 3BOJIOLMU BCeneHHOI.
Heo6xoanmocTs He TONMBKO BRICOKOU IUIOTHOCTH BEIECTBA, HO U €r0 BEICOKOH TEMIICPATYPhl HA PAHHHX
sranax 3soaounn BeeneHrON. PeInKTOBOC M3AVICHUC — U3AYUICHUE, KOTOPOC OCTAnock Bo BceenmeHHOM
OT rOPSIYETO M CBEPXIUIOTHOTO COCTOSIHHS MAaTCPHUU HA PAHHHX dTarnax ku3Hu BeenenHoit. Habmronacmere
CBOWCTBA  peaUMKTOBOrO  m3myueHud. [louemy  HEoOXOOUMO  TpHBJICUYCHHE OOMEH  TEOpUH
OTHOCHTEIIBHOCTH AJISl MOCTPOCHHS Moaenu Beenenno.

CoBpemeHnHbIe Ipo0JieMbl acTpoHOMuH (2 4)

Yckopennoe pacumpenue Beenennoit u témuas sHeprust. HaOmroaeHus cBepxHOBBIX 3BE37 |
THNA B JANEKHX TalakTUKaX W OTKPHITHEC YCKOpeHHOro pacmupenus Bceenennoi. OtkpeiTHE CHIBI
BCCMHPHOTO OTTAIKHMBaHWs. TEMHas SHEprus W e BIMSHHC HA Maccy BceeneHHoil mo wmepe e
pactuupenust. [Ipupoaa cunsr Becemuproro orrankusanus. OOHAPYKCHHUE IUIAHET BO3IC APYTHX 3BE3A.
HaGnroaeHust 3a IBIPKCHHUEM 3BE3M M OMPEACIICHHUS MACC HCBUAMMBIX CITYTHHKOB 3BE37, BO3MYINAOIINX
UX MPSIMOJIMHCHHOE ABKeHUE. MeToapl oOHapy keHus dKk30rtaHeT. OueHKa YCIOBHH HA TIOBEPXHOCTSIX
sk3omnanet. [louck 3x3omnaneT ¢ KOMGOPTHBIMH VCIOBHSAMH A8 JKU3HM Ha HUX. [loMcku Xu3HH U
pasyma Bo Bcenennoit. Pazeurne mpeacTaBicHHN O BO3HHKHOBCHHHM M CYINCCTBOBAHHWU JKHU3HU BO
Bcenennoii. COBpeMEHHBIC OLICHKH KOJHYSCTBA BHICOKOPA3BUTHIX IuBun3anuil B [ agakruke. [lonpitkn
O6Hapy)KCHI/IH U IIOCBIJIKH CUT'HAJI0B BHC3CMHBIM ITUBHTU3AITHAM.

TEMATHYECKOE IINTAHUPOBAHUE
(C YKABAHUEM KOJIUYECTBA YACOB, OTBOANUMbBIX HA OCBOEHUE

IMPOTI'PAMMBI)
10 kaacce
Nerm\nt Tema Kon-Bo wacos
1. BeeaeHue B aCTPOHOMHIO. 1
2. AcTtpomeTpus. 5
3. HeGecnas mexanuka. 3
4. Crpocuue CoTHEUHOUN CUCTEMBI. 7




Actpoduzrka u 3BE3MHAS ACTPOHOMHS

MieuHsIii TIyTh - HaIlla FATAKTHKA.

Tlanaxtuxu.

CrpocHue u 3BOOLMS BCeIeHHOM.

CoBpeMeHHBIC MPODJICMBI ACTPOHOMHH.,
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