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TlosicHUTEIBLHASA 3aICKA

Kypc BHeypodHOW HAesITenbHOCTH «ACTPOHOMHS» HalpaBlieH Ha (QOPMHUPOBaHUE Y
oOydaromuxcsi KOMIUIEKCHOTO MPEJACTaBIeHUS OO0 OCHOBHBIX acCIleKTax CYyIIEeCTBOBaHUS
KOCMHYECKOT0 MPOCTPAHCTBA, TEOPETUUECKHUX MOIXO0JaX K M3y4yeHUI0 BCEIeHHOW U KITHOYEBBIX
(U3MYECKUX COCTABIISIIOIINX KOCMUYECKOI OpraHu3aluu.

I[InanupyeMble pe3yJbTaThbl 0CBOCHHS Kypca

JINYHOCTHBIMHM pe3yJIbTATAMH OCBOCHHS Kypca aCTPOHOMUHU SIBIISIFOTCSI:

e  (opmHupoBaHUE YMEHHUS YIPABIATH CBOEH MMO3HABATEIBHON JESTEILHOCTbIO, OTBETCTBEHHOE
OTHOIIICHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh K CAMOPAa3BUTHIO  caMO00Pa30BaHUIO, a TaKXKe
OCO3HAaHHOMY TIOCTPOEHUIO HHJWBUIYyadbHOW 00pa30BaTeIbHONW JEATEIHHOCTH Ha OCHOBE
YCTONYMBBIX MTO3HABATEILHBIX HHTEPECOB;

e (opmupoBaHHE MO3HABATEIBHON U MHPOPMAIMOHHON KYJIbTYpbl, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHOM paOOThHI C KHUTaMU U TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIHOHHBIX TEXHOJIOTUH;

e (opmupoBaHue yOEKICHHOCTH B BO3MOXHOCTH TIIO3HAHUS 3aKOHOB MPUPOIBI M HUX
WCIOJIb30BaHUS Ha OJ1aro pa3BUTHS YEIOBEYECKON IMBUIU3ALINU;

e (opmupoBaHuE yMECHHSI HAaXOIUTh AJCKBATHBIC CIIOCOOBI MOBEICHUS, B3aUMOJCHUCTBUS H
COTPYIHHYECTBA B Ipoliecce y4eOHOW M BHEY4eOHOW AeATEeIbHOCTH, MPOSBIATH YBAKHUTEIHLHOE
OTHOIIICHHE K MHEHUIO OMIOHEHTA B X0J1€ 00CYXKICHHSI CIIOPHBIX MPOOJIeM HAYKH.

MertanpeaMeTHblie pe3yJibTATbl OCBOCHHS MPOTPaMMBbI MPEANOIaramT, 4YTO ydaliuecs
Hay4aTcs:

®  HaxoJIuTh MpoOJEeMy HCCIEIOBAHUS, CTABUTHh BOIPOCHI, BBIIBUTaTh TUMOTE3Y, MpEAJIararh
aNbTEPHATUBHBIC CIIOCOOBI PEIICHUs MPOOJIEeMbl W BBHIOMpATh M3 HUX Hambosiee A()PEKTUBHBIMN,
KIaccuUIUpoOBaTh  OOBEKTHI  MCCIENOBAHHS, CTPYKTYpUpPOBAaTh H3Yy4aeMbld  MaTepHall,
apryMEHTHPOBATH CBOIO TTO3UITHIO, (JOPMYITHUPOBATEH BBIBOJIBI U 3aKITFOUCHUS;

®  aHaJIM3UPOBATH HAOIIOAEMbIE SIBJICHUS U OOBSICHATH IPHUUYMUHBI UX BO3SHUKHOBEHHUS;

®  Ha IPAKTHKE MMOJH30BATHCSI OCHOBHBIMU JIOTHYECKUMU TPUEMaMH, METOIaMU HaOII0ICHS,
MOJIETTUPOBAHUS, MBICTIEHHOTO DKCIIEPUMEHTA, POTHO3UPOBAHUS;

®  BBINIOJTHATH NTO3HABATEILHBIC U TPAKTHYCCKHE 33JIaHUS, B TOM YHCJIC IIPOCKTHBIC;

e U3BJIEKaTh WH(MOPMALMI0O U3 Pa3NUYHBIX HCTOYHUKOB (BKJIIOUAsl CpPEJCTBA MAacCOBOM
WH(OPMAIINY U HHTEPHET-PECYPCHI) M KPUTUUYECKHU €€ OI[CHUBATH;

® TOTOBUTH COOOIIEHHUS W TMPE3CHTAIMU C HCIIOJIb30BAHHEM MaTEpHUaoB, MOJYYEHHBIX W3
WuTepHeTa u Apyrux UCTOYHUKOB.

IIpenmeTHbIe pe3yJbTaThl U3YYCHUS aCTPOHOMHUU TPECTABIICHBI B COJIEPIKAHUU Kypca 10
TeMaM, B TOM YHCJIC:

®  BOCIPOM3BOJUTH CBEICHHS MO HCTOPHH Pa3BUTHs aCTPOHOMHUHU, €€ CBA3SAX C (DHU3HKOU H
MaTeMaTHKOM;

®  ICIIOJIb30BATh MOJYUYEHHBIC PaHEe 3HAHUS TSI OOBSICHEHUS YCTPONUCTBA M MPUHITUIIA PAOOTHI
TEJEeCKOIa;

®  PUMEHSTH METOBI ACTPOHOMUYICCKUX UCCIICIOBAaHUN;

®  BOCIIPOW3BOJIUTH OTPECIICHUS TSPMUHOB M TIOHATHH (CO3BE3IMe, BHICOTA U KYJIbMHHAIIHS
3Be3] 1 CoJTHITa, SKITUITHKA, MECTHOE, TIOSICHOE, JIETHEE W 3UMHEE BpeMs),

®  00BIACHATH HEOOXOIUMOCTh BBE/ICHHUSI BUCOKOCHBIX JIET U HOBOTO KAJIEHIAPHOTO CTHUJIS;

e 00BACHATH HaOIIOJaeMble HEBOOPYKEHHBIM TIJIa30M JBIKeHUs 3Be3n W CojHia Ha
pa3NUYHBIX reorpaduueckux MHUpOTax, ABMkKeHHE U (a3bl JIyHBI, TpUuuHBL 3aTMeHHH JIyHBI U
Counnia;
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®  BOCHPOU3BOJAUTH UCTOPUUECKHUE CBEICHHS O CTAHOBIICHUM W PAa3BUTUU T€IUOLEHTPUUECKOU
CUCTEMBI MHPa;

®  BOCIPOU3BOJIUTH ONPEICICHUS TEPMHUHOB M  MOHATHA (KOHpUTypalus IUIaHET,
CUHOJMYECKUI W CHUICPUYCCKUU TMEepHOIbl OOpAaIleHUs IIAaHET, TOPU3OHTAIBHBIN Iapaiakc,
YTII0BBIE pa3Mepbl 00bEKTa, aCTPOHOMUYECKAS CIMHUIIA);

®  BBHIUUCIATH PACCTOSHUE 10 TUIAHET MO TOPU3OHTAIILHOMY MHapajllakCcy, a UX pa3Mephl 10
YIJIOBBIM pa3MepaM U pacCTOSHUIO;

e  00BACHATH NPUYUHBI BOSHUKHOBEHUS MPIJIUBOB Ha 3eMJie U BO3MYILEHUN B JIBUKEHUH TEI
CoJIHEYHOM CHUCTEMEI;

e (opmynupoBaTh U OOOCHOBBIBATH OCHOBHBIC IIOJIOKEHHSI COBPEMEHHOM THIIOTE3bl O
¢dbopmupoBanuu Beex Ten COoNHEYHON CUCTEMBI U3 €IMHOTO Ta30IbUIEBOTO 00IaKa;

e onpenensaTh U paznuyarh noHATus (ConHeyHas cUCTeMa, IJIaHeTa, €€ CIIYyTHHUKH, TUIaHEeThI
3eMHOM TPYIIIbI, MJIAHEThI-TUTAaHThI, KOJIbIA IJIAHET, MaJlble Teja, aCTePOUIbI, MIJIaHEThI-KapJIUKH,
KOMETBI, METEOPHUTHI, METEOPbI, OOJIU/IbI, METEOPUTHI);

®  [IEPEUUCIATH CYIIECTBEHHBIE PA3INyuUs IPUPOIBI IBYX TPYIII IJIAHET U OOBSICHITH IPUYKHBI
UX BOSHHUKHOBEHHS;

e OOBSICHATh MEXaHW3M MNApHUKOBOro 3¢¢exra M ero 3HaueHWe g (OpMUPOBAHUS H
COXPaHEHUS YHUKAIbHON MPUPOIBI 3EMIIH;

® OOBSCHATH CYIIHOCTh AaCTEPOUIHO-KOMETHOM OMAaCHOCTH, BO3MOXXHOCTH U CIIOCOOBI €€
MPEAOTBPALICHUS.

®  ONpeneNsTh U pa3auyarh MOHATHUS (3BE371a, MOJIEIb 3BE3/Ibl, CBETUMOCTbH, TAPCEK, CBETOBOU
ron);

e  XxapakTepusoBaTh (pusmueckoe coctosiHue BemecTBa CONHIIA M 3Be3J M HCTOYHHKU HUX
SHEPTHH;

e  00BACHATH MEXaHU3M BO3HUKHOBeHHs Ha COJHIIE TPaHyIALNN U TSTEH,

®  BBIUUCIATH PACCTOSIHUE JI0 3BE3]l IO TOAMYHOMY MapajiiaKkcy;

®  Ha3bIBaTh OCHOBHBIC OTJIMYUTEIbHBIE OCOOCHHOCTH 3B€3]] PA3JINYHBIX MTOCIIEI0OBATEILHOCTEH
Ha JUarpaMMe «CIEKTP-CBETUMOCTDY;

e  OO0BACHATH MPUUMHBI U3MEHEHUS CBETUMOCTH MEPEMEHHBIX 3BE3]I;

e  ONUCHIBaTH MexaHu3M Bcrbiliek HoBbix 1 CBEPXHOBBIX;

®  OIICHUBATh BPEMs CYIIECTBOBAHUS 3BE3]l B 3aBUCUMOCTH OT UX MAcCCHI,

e  OOBSCHATH CMBICH MOHATUM (KOocMosiorusi, Beenennas, monens Beenennoit, boinbiioit B3phIB,
PETMKTOBOE U3ITyUEHHUE);

®  ONpeneNsITh PAcCTOSIHUE A0 3BE3/IHBIX CKOIJIEHHH W TallakKTHK MO IedeugaM Ha OCHOBE
3aBUCUMOCTH «II€PHUOA-CBETUMOCTh Y,

®  pacro3HaBaTh THUIIBI TAAKTHK (CIUPAIbHBIE, JUTUNTHYECKHUE, HEMPABUIbHBIC);

e  CpaBHMBATH BBIBOJKI A. DitHmTelHA 1 A.A. @prMaHa OTHOCUTENBHO MOJieu BeenenHoit;

e 00OCHOBBIBAThH CIPABEITUBOCTh MO PpuMana pe3yabTaTaMi HAOIIOICHUN «KPacHOTO
CMEMICHU» B CIIEKTPaxX TajJaKkTHK;

e  (opmynupoBaTh 3akoH Xab0a;

® ONpeleNsITh pAacCTOSHUE 1O TalaKTUK Ha OCHOBE 3akoHa Xa00ja; MO CBETUMOCTH
CBEpXHOBBIX;

e  OIICHWBATh BO3pacT BceneHnHoit Ha OCHOBE MOCTOSTHHOM Xa00:ma;
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e 00OCHOBBIBaTH CBOIO TOYKY 3pEHHS O BO3MOXXHOCTH CYIIECTBOBAHUS BHE3EMHBIX
LIUBWIN3ALUI U X KOHTAKTOB ¢ HAMU. BBITYCKHUK Ha NPO(UIBLHOM YPOBHE MOJYYUT BO3MOKHOCTh
HAy4YUTBCS:

®  OTIMYaTh MCCIEAOBAHMS B TYMAaHUTApHBIX 00JACTAX OT HCCIEIOBAaHMNA B €CTECTBEHHBIX
HayKax;

e  yrayOuTh U pa3BUTh NIPEACTABICHUS O UCTOPUH HAYKH;

®  [I03HAKOMHUTbHCS C HOBEHIIMMH pa3pabOTKaMu B 00JaCTH HAYKU M TEXHOJIOTUH;

e  pemiaTth 3aJ1a4d, HAXOSALINECS HA CTHIKE HECKOJIBKUX YUEOHBIX TUCIUILTINH (MEXITPEIMETHbIC
3a/1a4un);

®  UCNOJNB30BaTh OCHOBHOW aJrOPUTM HCCIENOBAaHMUA TMPH PELICHUH CBOMX Y4eOHO-
[IO3HABATEJIbHBIX 33/1a4;

® [IPUMEHSATH 3BE€3/IHYIO KapTy JJIs IOUCKA HAa HEOE ONPEIEIIEHHBIX CO3BE3IUI U 3BE3[;

e (¢opmynupoBarh 3akoHbl Kemiepa, ompenensiTe Macchl IUIAHET Ha OCHOBE TPETHETO
(yrounenHoro) 3akona Kemnnepa;

®  OMNHUCBIBATh 0COOEHHOCTH ABMKEHMS el COTHEUHON CUCTEMBI MO IEHCTBUEM CHIT TATOTEHHS
110 OpOUTaM C pa3InYHbIM S3KCLEHTPUCUTETOM;

®  XapakTepu3oBaTb OCOOEHHOCTH JABMKEHMSI M MaHEBPOB KOCMHYECKHX almapaTroB JUIs
uccienoBanus Texa CoTHEYHON CUCTEMBI;

e  onuckBaTh Npupoay JIyHbI U OOBSICHATH IPUYMHBI €€ OTIUYNS OT 3EMIIH;

®  TPOBOIUTH CpaBHEHHE Mepkypusi, Benepst u Mapca ¢ 3emiieii 1o penbedy MOBEpXHOCTH U
cocTaBy atMocdep, YKa3bIBaTh CJI€/Ibl IBOJTIOIMOHHBIX N3MEHEHHI IPUPOIBI STUX TUIAHET;

®  OIHUCBIBATh XapPAKTEPHbIE OCOOCHHOCTHU MPUPO/IbI IIJIAHET-TUTAHTOB, UX CIlyTHUKOB U KOJIELl;

®  XapakTepu3oBaThb NMPUPORY MayblXx Ten CONHEYHOW cCHCTEeMbl U OOBACHATh HMPUUMHBI MX
3HAYUTENIBHBIX Pa3IN4uni;

®  ONUCHIBATH SIBICHUS METeOpa U 0onMja, OOBACHATH MPOLECCHI, KOTOPbIE MPOUCXOIAT MPH
JBYDKEHUM TeJl, BIETAIOIINX B aTMoc(hepy MIIaHEeThl ¢ KOCMUYECKOH CKOPOCTbIO;

®  ONUCHIBATH MOCIEACTBUS MMAJE€HUS Ha 3€MIIIO KPYITHBIX METEOPUTOB;

e OnuchiBaTh BHyTpeHHee cTpoeHue CoJIHIIAa M CIOCOObI Mepefauyd IHEPruM U3 LEHTpa K
IIOBEPXHOCTH;

®  ONHUCHIBAaTh HAOIIO/Ia€Mbl€ MPOSBICHHS COTHEUHOW aKTUBHOCTH U UX BIMSHUE HA 3eMIIIO;

®  CpaBHMBAaTbh MOJEJH Pa3JIMYHBIX THUIOB 3BE3] C MOAebl0 COHIIA,

®  ONUCHIBATH ATanbl GOPMUPOBAHUS U IBOJIOLUYU 3BE3/IbI;

®  XapakTepu3oBaTh (hHU3MUECKHE OCOOEHHOCTH 00OBEKTOB, BOSHUKAIOIIUX HA KOHEYHOU CTaANU
HBOJIIOIIUH 3Be3: OENIbIX KapIMKOB, HEUTPOHHBIX 3BE3/1 U UEPHBIX JBIP;

®  XapakTepu3oBaTb OCHOBHbIE NapameTpbl ['amakTHKH (pa3Mmephl, COCTaB, CTPYKTypa H
KMHEMAaTHUKa);

®  UHTEPHPETUPOBATH OOHAPYKEHUE PETUKTOBOTO M3MYyYEHHUS KaK CBUJETENHLCTBO B IOJIb3Y
runoressl ['opsiuent BeeneHHow;

e  KJjaccu(UIUPOBATh OCHOBHBIE NEPUOJBI HBOJIONMM BceneHHOW ¢ MOMEHTa Hauana ee
pacupenyss — bonbIIoro B3phIBa;

®  UHTEpHpPETUPOBAThH COBPEMEHHbIE NaHHbIE 00 yCKOpeHuHu pacmupeHuss BceneHHoil kax
pe3yibTaTa ACMCTBUS aHTUTIATOTEHUS «TEMHOM YHEPTUW» — BUA MAaTEPUH, IPUPOAA KOTOPOH elie
HEU3BECTHA;

®  CHCTEMaTH3MPOBATh 3HAHUS O METOJIaX UCCIIEIOBAHUS U COBPEMEHHOM COCTOSIHUU ITPOOIIEMBI
CYIIIECTBOBAHUS KU3HU BO BceneHHOM.
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Conep:kanue Kypca

Paspnea 1. IloBTOpeHue.
Tema 1.1. Cucrembl HeOECHBIX KOOPAMHAT.

I'panycHas u uyacoBas mepa yria. lllupora u gonrora Ha nosepxHoctu 3emid. Ilomroca,
9KBaTOp, Napayyienu u Mepuauanbsl. [lonsTue HeGecHOM cdepbl. 3eHUT, HATUP, MOJIOCH MHpA.
CropoHbl ropu3oHTa, HeOeCHBII MepuanaH. M3mMeHenne Bua 3Be3JHOro Heba B TEYEHUE CYTOK U B
TeyeHue roga. CyrouyHoe JBM)KEHUE HEOECHBIX CBETHJI, BOCXO[, 3aXO[, KyJIbMHMHaIus. BeicoTta u
ACTPOHOMHUYECKHM a3umyT cBerwia. [lomroc Mupa, ero BeicOTa HajJ TOPU3OHTOM. VICTHUHHBIN M
MaTeMaTHueckuil ropusoHT. IlIpencraBienue o0 armochepHoll pedpakiuu, €€ BeJIWYMHA Yy
ropu3oHTa. CKIIOHEHHE U 4YacOBOM yroj. BbICOTHI cBeTUII B BEpXHEW M HUXKHEH KyJIbMUHALMU JJIs
0001 TOUKM 3eMiIM, He3aXOAAIe U HEBOCXOAAIINE CBETUIIA. YTOJI MEXIY JIMHUAMHU HEOECHOTO

OKBATOpa U TOPU30HTOM B TOYKEC UX MECPCCCUCHU B 3aBUCHUMOCTHU OT IMPOTHI MCCTA.

Tema 1.2. Bugumoe neukenne CosiHua, JIyHbl U nu1aHeT.
DKIIMIITUKA, €€ TI0JI0’KEHUE B AKBAaTOpUAIbHON cucTeMe KoopauHaT. [lomatoca sKuNTuKu, ux

nojioxkeHue Ha HeOe. ['ennonenTpuueckas cucrema koopauHar B CosHeuHo cucteme. Tponuku u
noJiipHele Kpyru Ha 3emie. VM3menenue ckinonenus CoyiHIIA B TEUEHHE Io0Jla, MOJSPHBINA JIEHb,
noJisipHas Houb. Knumarnueckne U acTpOHOMMUYECKHE Mosica 3eMid. I'enoneHTpuueckas cucTeMa
koopauHat B ConmHeuHol cucteMe. CHHOAWYECKUI U CUJIEpUUYECKU IEPUO/ IIJIaHEThl. BHyTpeHHMe
u BHemHWe MiaHersl. KoHdurypaumm u ycinoBus BuauMmMoctd 1iaHeT. CuHOAWYECKHH U
cunepuueckuii nepuonsl JIyHnel, ux cBsa3b. ConHeuHble U JIyHHbIE 3aTMeHHUs. Bennuuna assl,
MPOAOIDKUTEIBHOCTb, CTaJUU 3aTMEHHs. XapaKTepHble DPACCTOSHUS U TEepUOJbl OOpalieHUs
CIYTHUKOB M1aHeT. OnpeaeneHue CKOpOCTH CBETa Ha OCHOBE aHaJIN3a JBUKEHUSI CIIYTHUKOB I1JIaHET.

Tema 1.3. OcHOBBI J1I€TONCYHMCICHUS M H3MEPEHHUS BPEMEHH.

[Ipsimoe BocxoxkaeHHE cBeTUIA U 3Be3IHOE BpeMs. COOTHOIIEHHE 3BE3HBIX U COJHEYHBIX
cyTok. MectHoe conHeyHoe BpeMmsa. BecemupHoe Bpems. YacoBble mmosica M 30HBI, I'PaXkIaHCKOE
(aIMUHUCTpAaTUBHOE) BpeMs, JHUHMS NepeMeHbl nar. KanennapHele roj, Mecsll U CYTKH, HUX
COOTHOILIEHHUE C TPOIUYECKUM I'OJJOM, CHHOJIMUYECKUM MECALIEM M COJHEYHBIMH CyTKaMH. CHUCTEMBI
pa3IMyYHbIX KajeHaapei. BUCOKOCHBIN rof, I0JuaHCKUN U TPUrOpHaHCcKuil kaneHaaps. CoaHeuHble
4achl.

Tema 1.4. OcHOBBI HEOECHOI MEXaHUKH.

3aKOH BCEMHUPHOTO TATOTEHHUsS. YCKOpEHHE CBOOOJHOIO TMaJeHHs W CHa TSHKECTH Ha
pa3nuuHbIX HeOecHbIX Tenax. Kpyropas (mepBasi KOoCcMHMUecKas) M YIJIOBasi CKOpOCTh. Bec wu
HeBecoMOCTh. CBsI3b aTMOC(EPHOTO JIaBJICHUS Ha MOBEPXHOCTH TJIAHETHI M CHIIBI TSXKECTH, OIICHKA

Macchl aTMOC(]epHI.
Pa3nea 2. 3Be3nnas acrponomus. Tema

2.1. DHeprus U3JjIy4YeHUus.
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[ToHsATHS MOIIHOCTH W3ITy4YeHHUS (CBETHUMOCTH), JHEPIeTUYECKOrO0 IIOTOKAa W3JIy4eHUs,

IUIOTHOCTH MOTOKA M3TYYCHHSI, OCBEIIICHHOCTH, SIPKOCTH. Y ObIBaHUE TUIOTHOCTH MOTOKA M3ITYYCHUS
00paTHO MPONOPIMOHATIBHO KBaApaTy paccTosiHus (0€3 yueTa MOrIomeHus).

Tema 2.2. Illkana 3Be31HBIX BeJMYHH.
Bunumas 3se3nnas Benuunna. @opmyna [Torcona. Bunumslie 3Be31HbIE BETUUYUHBI HanOoee

SPKUX 3Be31 W TulaHeT. [loBepXHOCTHAs SPKOCTh, €€ HE3aBUCHUMOCTb OT PACCTOSIHUS, 3BE3Has
BeMYMHA (hOHA HOYHOTO Heoa.
Tema 2.3. 3aBHCMMOCTD 3Be3IHOM BeJUYUHbI OT PACCTOSIHUSA.

3aBHCHUMOCTh 3BG3I[HOI‘/JI BCJIMYMHBI OT PACCTOAHUA O 00BEKTa B OTCYTCTBUC IOITIOIICHUS.
Mopnyne paccrosiHus. MI3MeHeHne BUAMMOM SIPKOCTH TUTaHET MPpH UX JBMKeHHH BOKpyr ComHua (6e3
ydeta Qasbl, CIydaid KpyroBbIX OpOWT). AOCONIOTHAs 3BE3[HAs BEIUYMHA 3BE3JIbI, a0COIIOTHAs
3Be3Has BenuunHa el COHEYHON CHCTEMBI.

Tema 2.4. DiIeKTPOMATHUTHBIE BOJIHBI.

JInvHa BOJHBI, MEPUOJ] M YaCTOTa, CKOPOCTh PACHPOCTPAaHCHUS B BaKyyMe M B Cpele,
MOKa3aTelb MpenoMiieHus. J{nana3oHsl 2JIeKTPOMarHUTHBIX BOJIH. BUIMMBINA CBET, AJMHBI BOJH H

nBera. [Ipo3paunocTs 3eMHON aTMOC(hepsI I Pa3INdHbIX JHAMA30HOB MIEKTPOMATHUTHBIX BOJH.
Tema 2.5. U3nyuenue aGCOJIOTHO YEPHOI O TeJa.

3akon Credana — bonpimana. DddexTuBHas Temneparypa u paguyc 3Be3pl. CBETUMOCTD

3BE3/BI U OCBEMIEHHOCTH OT HEe, CBA3b ¢ a0COIOTHON M BUAUMOM 3BE3IHON BEIHYNHOMN.

Tema 2.6. Conire.

Crpoenne u xumuueckuii cocraB. [losepxHocts ConHIla, MATHA, UX TEMIepaTypa U BpeMs
xu3HU. L{uknsl conneunoit aktuBHocTU. Bpamenue Connna. ConHeuHas MOCTOsIHHAS.
Tema 2.7. IBukeHnue 3Be31.

Oddext domnepa. JlyueBas u TpaHcBepcaabHas CKOPOCTh 3Be3/1bl. COOCTBEHHOE JIBUKEHHE

Y TIapajuIakc 3BE3/IbI.

Tema 2.8. /IBoiiHbIC U 3aTMEHHbIE NIePeMEHHbIE 3Be3/Ibl.

JIBukeHHe ABYX Tel COMOCTaBUMOM MaccChl AJis ciydas KpyroBwix opOut. Llentp macc.
O606mennsbiit 111 3akon Kemnepa ans xkpyroBoro ABHKEHUS. 3aTMEHHBIE MEPEMEHHBIE 3BE3[IbI,
TJIaBHBIN ¥ BTOPUYHBI MUHUMYM, UX TTYOWHA U JJIUTEITHHOCTb.

Tema 2.9. IlnaneTsl U YK30IJIaHETDI.

Cdepuueckoe u reoMmerpudeckoe anbbOeno. 3oHa ooutaemoct. KaduecTBeHHOE MOHATHE O
napHUKOBOM 3 dexTe. J[BrkeHNe 3K30IUIaHeT BOKPYT 3BE3 A7 CiTydasi KpyroBbIX opOUT. TpaH3uThI
9K30IIJIaHET, UX BpEMEHHbIC U (POTOMETPUUECKUE CBOWCTBA, YCIOBHS HAOTIOACHMSL.

Tema 2.10. 3Be3aHbI€ CKOIJICHUS.
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XapakTepucTUKU U HaOJI0jaeMble CBOMCTBA PACCESHHBIX M IIAPOBBIX 3BE3AHBIX CKOIICHUN

U BXOJSIIMX B HUX 3Be3i. PacronokeHue ckoruieHuid Ha HeOe. MeTon TpymmoBOoro mapaiiakca

OIIPECACIICHUA paCCTOHHI/Iﬁ a0 CKOIICHHI.

Tema 2.11. OCHOBBI raJIAKTHY€CKON ACTPOHOMHUM.

[IpencraBnenue o ctpoenuu Haen ['anaktuku. Ipmxenune Connna B ['anaktuke.

Pa3znes 3. AcTpoHOMUYeCKAasi ONITHKA.
Tema 3.1. CxeMbl U IPUHIMIBI PA0OTHI TEJIECKONOB.

JIuH3bl ¥ 3epKana, IpoCTEUINe ONITUYECKUE CXEeMbI TeJecKonoB. [locTpoenune nzo0paxeHui,
dbokycHOe paccTosHHME. YTJIOBOE YBEIMYEHHE, MaciTad u3zo0paxeHus. BbIXOQHONW 3padok,
paBHO3paukoBoe yBenuueHue. lIperncraBienne 00 OTrpaHUYEHUH Pa3peIIAOIICH CIIOCOOHOCTH
Teleckorna (KadyeCcTBEHHO), aTMOchepHoe orpaHuyeHue. Bua pasnmuuHbIX HEOSCHBIX OOBEKTOB B
teneckortl. [IpeacraBnenne o mpueMHUKaxX U3 Iy4eHUs. MOHTHUPOBKH.

Tema 3.2. Pazpemawmasi 1 NpOHUIAIOIIAS CTIOCOOHOCTD.

OTHOCHTEIBHOE OTBEPCTUE TEIIECKOIA, €ro MPOHMIIAKNIAs CIIOCOOHOCTh. BuanMmelii Gieck
TOYEYHBIX M TMPOTSHKCHHBIX HWCTOYHUKOB TpH HaOMoJaeHHH B Teleckom. IIpencraBnenue 00
OTpaHUYEHUSX Ha MPOHUIIAIONIIYIO0 CIOCOOHOCTH Teneckona ((hoH HOYHOro Heba).

Tema 3.3. OcHOBHbBIE IPHEMHUKH U3JTyYeHH.

CBoiicTBa U CTPOCHHE YEIIOBEUYECKOTO ria3a. /[HeBHOe u HOuHOE 3peHue. PaBHO3paukoBoe
yBenuueHue teneckona. @oroanmnaparsl. Juadparma, Bpems sxcniozunuu. [13C-matpuiipl, ctpoeHue
Y IPUHLUIIBI paboThl. OTHOLIEHHE CUTHAN/IIyM. AGeppaliuyi ONTHKH.

BunbsetnpoBanue, riryOuHa pe3KoCTH.
Pa3nea 4. HeOecnasi MexaHuka.
Tema 4.1. 3axonsl Kenuiepa, 1BH:KeHHE 110 JJLTHIICY.

DJUIHTIC, €r0 XapaKTepUCTHKU — OOJblllasg M Majlas OCH, SKCIEHTPUCHUTET. TpH 3aKoHa
Kemnepa mist cimydast 60nbiioil nieHTpasibHOW Macchl. TloTeHIanbpHas SHEPTrUus B3auMMOJICHCTBHS
TOYEYHBIX Macc. IMITynbc 1 MOMEHT uMnyibca. [IepuieHTp u anoueHTp, CKOPOCTh IBUKEHHUS B ITUX
Toukax. [lapaGommueckas (BTOopas KOCMHYECKas) CKOPOCTh. ODKCIEHTPUCUTET M CKOPOCTH B
MIEPUIICHTPE MapaboIIbl U TUTIEPOOITHI.

Tema 4.2. HeOecHass mexanuka B CoJiHeYHOI cucTeme.

XapakTepruCTUKH OPOUT TUTAHET, KapJIMKOBBIX TUTAHET U acTepouoB. KoMeTsl, ux aBMKeHUE
B ConHeuHoil cucteme. ['eonieHTpuyecKas U TeIUOIEHTpUUECKasi CKOPOCTh. MeTeopHbIe MOTOKH,
panvaHTel. MexXIuiaHeTHble TmepeneTrbl 1o Tpaektopun Ilanmepa — IT'omana. Benukue
npotuBocTOssHUS Mapca. Pas3a NpOU3BOIBHOIO OCBELIEHHOIO IIapa, PaBEHCTBO JIMHEMHOHW H

HJ'IOHIaI[HOI\/’I (1)3351. H3meHeHne BH}IHMOf/i APKOCTHU IIJTAHET U KOMCET 110 X0y UX ABUXKCHUA JJIA Cliydas
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AIUTUNTUYECKUX OpOUT ¢ ydeToM ¢asbl. JIBIM)KEHHE CIYTHUKOB IUIaHET. TpeTbsd KOCMHYECKas

CKOPOCTb, 'PABUTALMOHHAS CBA3aHHOCTb CUCTEMBI.

Tema 4.3. Cucrema Cosnue — 3emuist — Jlyna.

Xapakrepuctuku opoutsl JIyHsl, nepureid u anoreid. CoHEUHBIC U JIYHHBIE 3aTMEHUS IS
cllyyasi Ipou3BOJIbHBIX paccTostHui 10 ConHua u JIynsl. Konbrieo6pasHo-nonssle 3arMenus ConHna.

[MoxpeiTus JlyHO# 3B€3/ U TUIaHET, yciaoBUs UX HaOmroaeHuil. Jiubpanuu JIyHsl.

Tema 4.4. 3agauya ABYX TeJ U 3Be3IHAsI IMHAMMKA.
Pacnipoctpanenue 3akoHoB Kemiepa Ha ciyqaii mpou3BosibHBIX Mace. O606menHsri 11 3akon

Kemepa s smmunruueckoro apuxenus. [Ipusenennas macca. J[OninepoBCKUN METOJ OTKPBITHS U
aHaIu3a [JBOWHBIX CHUCTEM M DSK30IUIAHET. OJIEMEHThl OpOUT JBOMHBIX 3BE31 M 3K30IJIAHET
(3nmemeHTapHBIC Citydan). BoccTaHOBIIEHNE XapaKTEPUCTUK OPOUT TBOMHBIX 3BE3] M3 HAOIIOACHUN
(3nemeHTapHble ciyyau). JIBUXKEHHE 3Be3/l B IOJ€ LIEHTPAIbHO-CUMMETPUYHBIX Macc (3BE3HBIX

CKOIUIEHUH, LIECHTPOB rAJIaKTHK).
Pa3nen 5. Hebecnasi cdepa.
Tema 5.1. AGeppauusi cBeTa M NONPABKU K KOOPAUHATAM CBETHJI.

TononeHTpuyeckue U reoleHTPUUYECKHE KOOPAMHATHL. M3MEHEHHEe BUAMMBIX IOJIOKEHUHN
CBETHJI BCIIEJCTBUE JBIKeHUs 3emud. [lapannaktuueckuil 1 abeppallMOHHBIA 3JIIMIICHI 3BE3]] Ha
pa3HBIX JKIMNTHYECKUX LuUporax. [lompaBKu K IelMOLICHTPUYECKMM KOOPAMHATAM M JIyYEBBIM

CKOpPOCTAM 3BE3 1.

Tema 5.2. [Ipeneccus ocu Bpamenust 3emJin.
[IpenBapeHue paBHOJACHCTBHUM, 3BE3AHBIN (CHIEPUYECKHI) M TPONMMYECKUH TOHA, HX
COOTHOLIEHHE. [3MEHEHHE DSKBaTOPHAJIBHBIX M OKIUMNTHYECKUX KOOPAWHAT 3BE€3] BCIEICTBHE

IIPELECCUMN.
Pa3nea 6. Acrpopusuxa.
Tema 6.1. KBanToBasi npupojaa ceera.

KBanToBO-MexaHHueckas MoJiesb aroMa. [ToHaTHe 00 sHepreTHYecKuX ypoBHSIX 3JEKTPOHOB.
KBanToBbie M BOJSHOBBIE CBOWMCTBA cBeTa. DOTOHBI, PoTOdh(EKT. DHEPTrUsl W UMIYILC KBAaHTOB,
CBSI3b C YaCTOTOM M JUIMHOU BoJHBL. [[aBnenue ceera. DddexT [loitnTnHra — Pobeprcona.

Tema 6.2. OCHOBBI CHIEKTPAJIBHOI0 AHAJIH3A.
Crnekrtp n3nydenus. [lonsiTHe ciekTpaabHOW JTUHUM U3TYYCHUS U MTOTJIOLIEHHUS, IMHENYaThIi

¥ HempepbIBHBIN criekTp. CIeKTp aromMa BOJOpOJa W BOJAOPOAONOAOOHBIX MOHOB. Buabl 3amanus
CHEKTpa.

Tema 6.3. CniekTp u3jaydyeHus 3Be3.
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XapakTepHbIN BUJ CIEKTpa U3TydeHHs] a0COTIOTHO YEpHOTO Tena. 3aKOH cMelieHus Buna.

doromerpudeckue cucremsl UBVRI, nokasarenu nsera. LiBeroBas remneparypa. bosoMmerpuyeckas
3Be3/IHas BeJIMYMHA, OojloMeTpudeckas nonpaska. [loTeMHeHe UCKOB 3BE3]1 K Kparlo.
Tema 6.4. Knaccudukanus 3ses.

CriexTpasbHBIE KIIACChI 3BE3/1, UX CBsI3b ¢ 3(pPekTuBHOI Temneparypoii. Kiaccel cBeTuMocTn
3B€3/] (CBEpXTUraHThl, TUTAHThI, KAPJIUKH). [{luarpaMmbl «CIIEKTP-CBETUMOCTb» U «L[BET-CBETUMOCTD»
(I'epumnpynra — Paccena), riaBHast mocieoBaTesIbHOCTb. COOTHOLIEHHE «MAacCa-CBETUMOCTbY JJIs
3B€3]1 IVIABHOM I10CJIEI0BATEILHOCTH.

Tema 6.5. MexaHu3MbI SHepProBblIeJIeHH 3BE3/1.

JluHamuueckas, TEIUIOBask M siiepHasl LIKaJbl, UX XapaKTepHble BpeMeHa. CBs3b Macchl U
SHepruu nokos. Jlegexkt Maccel, SHEPrHsl CBSI3U U 3aBUCUMOCTD Y/EIbHON SHEPIUU CBA3M OT 4YHCia
HyKJI0HOB. CHHTE3 M pacnaj, BbIACJIECHUE SHEPruu (KayeCTBEHHO). 3aKOHbI COXPAHEHHUs 3apsjia U

OHCPI'MH B AACPHDLIX PCAKIUAX.

Tema 6.6. IB0JIIOIIMS HOPMAJIBHBIX 3Be3/1.
3Be3nooOpasoBanume, ero ooaactu B ['amaktuke. Macca J[»xunca. Turbl 3B€3JTHOTO HACEIICHUS

B raJlakTUKax. CTaIII/Iﬂ TJIaBHOM IIOCJIICAOBATCIIbHOCTH. CTB,III/I?I KpaCHOI'0 ruranTa, CUHTC3 TAXKCIIbIX
JJIEMEHTOB B sape. PaBHOBecMeé M NIEPEHOC SHEPIMM B 3Be3/aX. OBOJIOLUOHHBIE TPEKU
MaJIOMaCCUBHBIX U MAaCCUBHBIX 3B€3]1 Ha quarpamme I'epummnpynra — Paccena, BUa 9Toi [uarpaMmsl
JUISL 3BE3JHBIX CKOIUJICHUM, ONPEAEICHUE UX BO3PACTa 10 MOJO0KEHUIO TOUYKH II0BOPOTA». 3BE3/IHBIC
accolMaluu.

Tema 6.7. Ilyabcupyronue nepeMeHHbIe 3Be3/1bl.

Iedennpl, HuX XapakTEPUCTHKU. 3aBUCUMOCTb «IIEPHOJ-CBETUMOCTBY», OIpeJelieHHEe
paccrosinuil. IlpencraBnenue o nonoce HecTaOuiIbHOCTU Ha auarpamme ['epummpynra — Paccena.
3Be3ael Tuna RR JIupsl, noaronepuognyeckye NepeMEeHHbIE 3BE3/IbI.

Tema 6.8. [lo3gnue cTagum 3BOJTIOIUM 3BE3/1.

benble Kkapiauku, HEHTpPOHHBIE 3Be3dbl, 4epHble AbIpbl. IIpenensl Yanapacekapa,
OnnenreiiMepa — Bonkosa. ['paButanmonssiii paguyc. HoBble 3Be3abl. CBEpXHOBBIE 3BE3[Ibl, UX
Kiaccu(uKkalnuss W OCHOBHbIE CBOWCTBa. [lnmaHeTapHble TYMaHHOCTM M OCTAaTKHU BCIIBIIIEK

CBEpXHOBBIX. IIynbcapsl.

Tema 6.9. Mesxk3Be3aqHas cpena.
[TnoTHOCTB, TEMIIEpATypa M XUMUYECKHI COCTaB MEK3Be3HOMU cpeibl. [1biieBbie obmaka.

Ob6nactu H I u H II. Monekynspubie obnaka. Jlunus 21 cm. ['a3oBble u quddy3Hble TYMaHHOCTH.
Tema 6.10. 'anakTHKH ¥ 0CHOBBI KOCMOJIOTHH.

Knaccudukanms u HaGnrogaTebHbIE CBOMCTBA TAIAKTHK. MecTHas Tpynma rajlakTuk. Turbl
3Be3/IHOro HacelieHusl. CBepXMacCUBHbBIE YEpHBIE ABIPHI B rajakTUKaX, aKTUBHBIC sIpa TajakTUK,

KBa3apbl. 3akoH Xab0:1a, KpacHOE CMEIIEHHUE.
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Pasznes 7. HeOecnas cepa (uacth 2).

Tema 7.1. CyTouHble mMyTH cBeTHJ (001IMIA ciry4dait).

OcHoBslI cepuueckoii Tpuronomerpun. [lapamnakruueckuii TpeyronsHuk. [IpeodpazoBanus
TOPU30HTAIBHBIX, JKBAaTOPUAIbHBIX M DJKIMINTUYECKUX KOOPAMHAT. BpIUnCIEHHE yII0BOIO
paccTosiHUs MEXy TOUYKaMu HeOecHOH cdephl sl MPOU3BOIBHOTO Clydas. ASUMYThl M YaCOBBIE

YTJIBI BOCXO/Ia M 3aX0J1a CBETHJI JIJ1s MPOU3BOJIBLHOIO CKIIOHEHHUS U IIHUPOTHI.
Tema 7.2. 'aakTH4YeCKasi cCMCTEMA KOOPAUHAT.

OcHOBHBIE TOYKM M OOJNbIIME KPYrH, NpeoOpa3oBaHUS B APYrHE CUCTEMbl HEOECHBIX
koopauHat. [Tonoxenue nenTpa ['alakTHKHY U rajlakTHYECKUX MOJIIOCOB B HeOe 3emiin. XapakTepHble

IMOJIOKCHU A pa3JIMYHbIX TUIIOB HEOECHBIX O6’beKTOB B TAJIAKTHYECKOU CUCTEME KOOpAUWHAT.
Pasnen 8. HeOecnasi Mexanuka (4acthb 2).
Tema 8.1. /IBu:keHue B 10Jie TAKECTH ABYX U 0oJjiee Tel.

Touxwu Jlarpamxa. [Tpunusaoe yckopenue. Chepa Xusia, nonocts Poma. [peacrasienne 06
YCTOMYMBOCTH cHcTeM. VI3MeHeHne opOUT MalbIX IUIAaHET M KOMET IpU COMMXKEHUHU C OOJIbLIIMMU
IJIaHECTaMU, AKTUBHBIC U IMTACCUBHBIC I'PABUTALIMOHHBLIC MAaHCBPHI. BricoTta IIPUJINBOB (BJIGMGHTapHaﬂ
teopusi). I[lpunuBHOe paspyleHHe CIYTHUKOB (3JemeHTapHas Teopus). IlpunuBHOoe Tpenue

(KauecTBEHHOE TIPE/ICTABIICHHUE).

Tema 8.2. /IBukeHUEe CHCTEM C IepeMeHHOH MacCCoOi.

YpaBHeHus I{uonkoBckoro " Merepckoro. Teopema 0 BUpHAJIE s
TPaBUTAIMOHHOCBSI3AHHBIX CUCTEM. JIBHKEHUE CIYTHUKOB B aTMoc(depax IIIaHeT, ABUKCHHE Tel
OKOJIO 3B€3]] C CUJIBHBIM 3BE€3/IHBIM BETPOM. DBOJIIOIUS TECHBIX ABOMHBIX cucTeM. [loHATHe o

IPaBUTALMOHHBIX BOJHAX.

Pa3nean 9. Acrpopusuka (4acTsb 2).

Tema 9.1. ®opmy.a [lnanka.

CrnektpanbHass MOLIHOCTb H3JIyd€HUs e€OuHMIBI NoBepxHocTH. Popmyna Ilnanka,
npuompkenust Penest — JxuHca m BuHa, 00acTh X TPUMEHUMOCTH. SIpKOCTHas Temmeparypa.
3akon Kupxroda.

Tema 9.2. 'mapocraTuyeckoe paBHOBecHE 3Be3/1.

B3auMopeicTeue usnydeHus ¢ 3apsaaMu. ['MIpocTaTudeckoe paBHOBECUE 3BE3J, IPEles
CBETUMOCTH DJIMHITOHA.

Tema 9.3. OCHOBBI CIIEKTPOCKONMH.
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00BEKTOB. Binsinue temmneparypbl cpeibl Ha IMUPUHY CHEKTPATbHOMN JTMHUU.

Tema 9.4. ®dusuka armocdep njiaHer.

MpeICTaBICHHs 00 aTMOC(epax IK30IUIAHET.

Tema 9.5. OCHOBBI T€OPUM OTHOCHTEJIHLHOCTH.

DddexT «cBeToBoro axox». PenstuBuctckuit agdext omrepa.

TemaTuueckoe IVIAHUPOBAHUE

HNntepdepentius u audpaknus. Jlucnepcus cBeTa, CIEKTpalbHbIE NpUOOpPHI (TMpH3Ma,

mudpakionHas pemierka). CrekrpanbHoe paspenieHrne. CHeKTpbl pa3IudHbIX aCTPOHOMUYECKUX

TemnoBoii OanaHC MIaHeT ¥ MapHUKOBBINA 3P deKxT. O30HOBHIH ci10i B atMochepe 3emin, ero

orntuueckue cBoictBa. Cepebpucteie obnaka. Ctpoenue armocdep miaHeT CONHEYHON CHUCTEMBI,

HpI/IHHI/IH OTHOCUTCIIbHOCTH, IPUHIHWII HHBAPUAHTHOCTHU CKOPOCTU CBETA. Hp606pa3OBaHI/I5{

JlopeHia, pessITUBHCTCKOE CIOXEHUE ckopocteil. CokpallleHHe JUIMHBI M 3aMeJJICHUE BPEMEHH.

KosmuectBo
Pa3znen / Tema
aK. 4.
10 knacc
Paznea 1. [loBTOopenue 28
Tema 1.1. CucreMbl HEOECHBIX KOOPIMHAT
Tema 1.2. Bugumoe asmxenue Connua, JIyHsl U muiaser
Tewma 1.3. OCHOBBI JIETOMCUNCIIEHNS U U3MEPEHUS BPEMEHU
Tema 1.4. OcHOBBI HEOECHOM MEXaHUKHU 10
Pa3nea 2. 3Be3nHas acTpoHOMHuS 64
Tema 2.1. DHeprus nznyueHus 6
Tema 2.2. llIkaia 3Be30HBIX BEIUYNH 6
Tema 2.3. 3aBUCHMOCTb 3B€3/IHOM BETMYMHBI OT PACCTOSTHUS 6
Tema 2.4. DneKTpoMarHuTHBIE BOJIHBI 6
Tewma 2.5. UznydeHue abCcoOTHO Y€PHOTO Tena 6
Tema 2.6. Connue 4
Tema 2.7. JIBuxkeHue 3B€3/1 6
Tewma 2.8. J/IBoWHBIE U 3aTMEHHBIE ITIEPEMEHHBIE 3BE3/1bI 6
Tewma 2.9. I1naneTsl U 3K30IJIAHETHI 6
Tema 2.10. 3Be31HbIE CKOITIEHUS 6
Tema 2.11. OCHOBBI TATAKTUYECKON ACTPOHOMHUH 6
Pa3nea 3. AcTpoHOMHYeCKasi ONITHKA 24
Tema 3.1. Cxembl U NPUHIUIIBI PAOOTHI TEIECKOIIOB 6
Tewma 3.2. Pazpemaromas v MpoOHUIIAIOIAS CTOCOOHOCTh 12
Tema 3.3. OCHOBHBIE NPUEMHUKH U3ITyUEHUS 6
Paznen 4. HeGecHas MexaHuka 24
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Tema 4.1. 3akonsl Kemiepa, 1BH>XEHUE 10 AIUIAIICY 6
Tewma 4.2. Hebecnas mexanuka B COTHEYHOH cHCTEME 6
Tema 4.3. Cuctema Comnnre — 3emist — Jlyna 6
Tema 4.4. 3aaua 1ByX TeJ U 3BE3/IHAS JUHAMHKA 6
Pasnen 5. HeOecnas cepa 12
Tewma 5.1. AGepparus cBeTa 1 MONMPABKH K KOOpIUHATAM
CBETHII 0
Tema 5.2. Ilpeneccus ocu BpaleHus: 3eMiu 6
IloBTOpEeHue u 0000meHne MpoiineHHoro B 10 kiacce 52
3Be3/1Hast aCTPOHOMMUS 16
AcTpoHOMHYECKAs ONTHKA 12
HebGecnas mexanuka 12
Hebecnas chepa 12
HUTOTI'O B 10 k1acce 204
11 knace
Pasnen 6. Acrpodusuka 62
Tema 6.1. KBanToBas npupoja cBeta 8
Tewma 6.2. OCHOBBI CIIEKTPAILHOTO aHATN3a 6
Tema 6.3. CriekTp U3TydCHHS 3BE3]T 6
Tema 6.4. Knaccudukamus 3Be31 6
Tema 6.5. MexaHnu3Mbl SHEPTOBBIJICTICHUS 3BE3]T 6
Tema 6.6. DBoIOIMSA HOPMAJIBHBIX 3BE3] 6
Tema 6.7. Ilynscupyroniue nepeMeHHbIE 3BE3/1bI 6
Tema 6.8. Ilo3nHKE cTannu BOJIIOLMU 3BE3]] 6
Tema 6.9. Mex3Be3aHas cpena 6
Tema 6.10. ['amakTUKH 1 OCHOBBI KOCMOJIOTUH 6
Pasnen 7. Hebecnasi cepa (uacts 2) 24
Tema 7.1. Cyrounble myTu cBeTu (00U ciryyail) 18
Tema 7.2. I'anakTuueckasi cucreMa KOOpAMHAT 6
Pa3nen 8. HeOecnast Mexanuka (4acth 2) 24
Tema 8.1. JIBukeHue B MOJI€ TSHKECTH IBYX M OoJjiee Tel 12
Tema 8.2. JIBuxkeHHE CUCTEM C IEPEMEHHON Maccou 12
Pa3nea 9. Acrpopusuka (4acrtsb 2) 26
Tema 9.1. ®opmyna [1nanka 4
Tema 9.2. I'mapocratnyeckoe paBHOBECHE 3BE3]T 4
Tema 9.3. OCHOBBI CIEKTPOCKOIHNH 6
Tewma 9.4. duszuka armocdep mmaHeT 4
Tema 9.5. OCHOBBI TEOPHH OTHOCUTENBHOCTH 8
IToBTOpenue u 0606menue npoiinenHoro B 10 — 11 kaaccax 68
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[ToBTOopenue nporaenHoro B 10 kimacce («3Be3aHas

aCTPOHOMHUS», «ACTPOHOMUYECKAs ONTUKAY, «HebecHass MexaHMKay, 18
«Hebecnas cdepar)
Actpodusuka 24
Hebecnas cepa (qacts 2)
HebGecnas Mmexanuka (4acTh 2)
Actpodusuka (4acts 2) 12
HUTOI'O B 11 knacce 204
HUTOI'O 3a n1Ba roga o0y4yeHust 408




