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[NOACHUTEJIbHA S 3AIINCKA

Pabouas nporpamma paspaboraHa B COOTBETCTBUH ¢ TpeOoBaHUAMH DenepanbHOro TOCyAapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHAAPTa U OCHOBBIBAsICH Ha pabouyto nporpammy k YMK B. A. Boponmosa-Benbsmusosa, E. K.
Crpayra : yueoHO-MeTomuaeckoe mocooue /E. K. Ctpayr. — M. : JIpoda, 2017

O0mas xapakrepucTuka y4e0HOro npeamera

ACTpOHOMMSI B POCCHIICKOM IITKOJIE BCETIa paccMaTpUBaliach Kak Kypc, KOTOPBIH, 3aBepiias GH3NKO-
MaTeMaTH4YecKoe 00pa3oBaHHe BBIITYCKHHKOB CpeIHel IIKOJIBI, 3HAKOMHUT UX C COBPEMEHHBIMH IPE/ICTaBICHUSAMH O
CTPOCHUH ¥ HBOMIOIMU BeeneHHoit n criocodcTByeT (hopMHUPOBaHHIO HAYYHOTO MHPOBO33peHus. B HacTosee Bpemst
Ba)KHEWIIMMH 3a]1a4aMH aCTPOHOMHH SIBJISIOTCS (YOPMUPOBaHHE MPEACTABICHUH O eANHCTBE (PH3NYECKUX 3aKOHOB,
JeHCTBYIOINX Ha 3emJe 1 B Oe3rpaHn4YHON BceeneHHol, 0 HenpepbIBHO MPOMCXOAAIISH YBOIIONMN HAIlIeH TUIaHETH,
BCEX KOCMMYECKUX TEJI U UX CUCTEM, a TaKXke caMoi BceneHHol.

Mecto npeamMera B y‘leﬁHOM IJIaHe

U3zyuenue kypca paccuntano Ha 32 yacoB (1 yac B Hezelto). BakHyto poiib B OCBOGHHH Kypca UTPaoT
MIPOBOJMMBIE BO BHEYPOYHOE BpeMsi COOCTBEHHBIE HaOmoaeH s ydamuxcs. Crieruduka mIaHupOBaHUS STHX
HaOJI0ICHUI OmpesenseTcsa AByMs 00CTosITenbcTBaMU. Bo-TiepBhIX, OHM (32 HCKITIOueHHeM HabmroneHuit ConHIa)
JIOJIKHBI IPOBOAMUTRCS B BEUEPHEE MIIM HOUHOE BpeMs. Bo-BTOPbIX, 00BEKTHI, MPUPO/Ia KOTOPBIX U3Y4aeTcsl Ha TOM
WJI HHOM YPOKE, MOT'YT OBbITh B 3TO BpeMsl HEIOCTYIHBI JiIsl HaOmoaeHuid. [1pu miuaHupoBaHUN HAOMIOIEHUH STHX
00BEKTOB, B OCOOCHHOCTH TIJIaHET, HEOOXOIUMO YUUTHIBATh YCIOBUS WX BUTUMOCTH.

IIpumepHBbIii nepeyeHb HAOTIOAEHUIT

Haba101eHus HEBOOPYKEHHBIM TJ1a30M

1. OcHoBHBIE CO3BE3/IMs M HanboJee sipKre 3Be3/bl OCEHHEr0, 3MMHET0 U BeceHHero Heba. M3meHeHune ux
TIOJIOKEHHUS C TCHEHUEM BPpEMCHHU.

2. Ismxenue JIyHbl 1 cMeHa ee (as.

HaoOaroaenust B Tereckon

1. Penbed JlyHsbl. 6. ConmHevHbIe ATHA (Ha 9KpaHe).

2. ®azsl Benepsl. 7. JIBOMHBIC 3BE3IBI.

3. Mapc. 8. 3Be3nubie crorenwust ([nesapr, ['namsr).
4.¥OnuTep U €ro CyTHUKU. 9. bonpmast ryMmanHocTs OpuoHa.

5. CaTypH, €ro KoibIla ¥ CIIyTHHKH. 10. TymaHHOCTh AHAPOMEIHI.

Pe3yabTarhl 0CBOCHUA Kypca

JIMYHOCTHBIMY Pe3yJIbTATAMHU OCBOCHHS Kypca aCTPOHOMHUH B Cpe/iHe#t (IIOJTHOM) IIKOJIE SBIISIOTCS:

e (opMHUpOBaHKE YMEHHUS YIIPABISITH CBOCH MO3HABATEIBHOMN JIEATEIbHOCTHIO, OTBETCTBEHHOE OTHOIICHUE K
YUYCHHI0, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPa3BUTHIO M CaMOOOPa30BaHHIO, 4 TAK)KE OCO3HAHHOMY MOCTPOCHHUIO
WHIMBH/yaJIbHON 00pa30BaTe/IbHOM ACATEILHOCTH HAa OCHOBE YCTOMYHMBBIX I03HABATEIILHBIX HHTEPECOB;

e (opMUpOBaHKE MO3HABATEIBHON M HHPOPMALIMOHHON KYJIBTYpBI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIbHON
paboThI C KHUTaMH M TEXHUYECKUMH CPeJICTBAMH HH(POPMALIOHHBIX TEXHOJIOTHIA;

e (hopmupoBaHKe YOSKIESHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TIPHPOJIBI M MX MCIIONB30BaHMs Ha O1aro
Pa3BUTHS YEJIOBEUESCKON [IMBUIIN3ALINH;

e (opMHpOBaHKE YMEHHS HAXOIUTh aJeKBATHbIC CIOCOOBI MTOBECHHS, B3AUMOICHCTBHS H COTPYAHUYECTBA B
rporecce y4eOHO! 1 BHEY4eOHO! esITeIbHOCTH, IPOSBIISATh YBAKUTEILHOE OTHOIICHHE K MHEHHIO ONITOHEHTA B
x07ie 00CYKICHHSI CIIOPHBIX MPOOTIeM HAYKH.

MeTanpeaMeTHbIe Pe3YJIbTAThI OCBOCHHSI IPOrPAMMBI [IPEIIONATAOT:

® HAXOAUTH NPOOIEMY UCCIEOBAHHUS, CTABUTH BOIPOCHI, BHIIBUIATH TUIIOTE3Y, IPE/IAraTh ajlbTePHATHBHbIC
CHOCOOBI penieHHsI TPOOIEMBI M BRIOMpaTh U3 HUX Harbomee 3¢ (HeKTHBHBIN, KiacCHu(QUITMPOBATh 00HEKTHI
HCCIIEIOBAHUS, CTPYKTYPUPOBATh N3y4aeMblil MaTepral, apryMEHTHPOBATh CBOIO MO3UIIHIO, HOPMYIHPOBATH
BBIBO/IbI U 3aKITFOUCHUS;

®  aHAJM3UPOBATh HAOIIOJACMBIE SBJICHHUS U OOBSICHSITH IPUYMHBI HX BOSHUKHOBEHHS;

® HA NPAKTHKE MOJIb30BATHCS OCHOBHBIMH JIOTHYECKHMHU

® [pHEMaMH, METOJaMH HaOII0ICHHS, MOJICIIMPOBAHHUSI, MBICIICHHOT'O SKCIIEPHMEHTA, TPOrHO3UPOBAHUS;

® BBINOJHATh I03HABATENBHBIC M IPAKTUYECKUE 3aaHKsI, B TOM YHCIIC TPOCKTHHIE;

® u3BJIEKaTh MHPOPMAIIUIO U3 PA3IMYHBIX HCTOYHUKOB (BKIIFOUAsl CPEJICTBA MACCOBON HH(POPMALIUHU U
HMHTEPHET-PECYPCHI) U KPUTHUECKU €€ OLIEHUBATh;

® TOTOBUTH COOOIICHHS M MTPE3CHTALUH C UCIIOIb30BAHUEM MATEPHAIIOB, MTOTyYeHHbIX 13 MIHTepHETa U PYrUuX
HCTOYHHUKOB.

IIpenMeTHbIE pe3yabTAaThl H3YUCHHUS ACTPOHOMHH B CpeiHei (MTOTHOMN) MIKOJIE IPECTABICHBI B COJCPKAHUH
Kypca mo TeMaM. O0ecIeunTh JOCTIKEHHE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHISI OCHOBHOW 00pa30BaTeIbHOMN
MPOrPaMMBI, CO3JIATh OCHOBY JUISI CAMOCTOSITEIIFHOTO YCIIEITHOTO YCBOCHHS 00YJAIOIIMMUCS HOBBIX 3HAHUH,
YMEHUH, BUIOB U CIIOCOOOB JAEATEIHLHOCTH JOKEH CHUCTEMHO-ACATeIbHOCTHRIHN Momxo. B cooTBeTcTBUY C 3THM
MOJIXOJIOM HMEHHO aKTUBHOCTH O0YJaFONIHXCSI TPU3HACTCS OCHOBOM JOCTHIKCHUS Pa3BUBAOIINX Il 00pa3oBaHms
— 3HAHHA HE IePEJA0TCs B TOTOBOM BUJIE, a JOOBIBAIOTCS YUAIMMHUCS B IIPOIIECCE TO3HABATEIBHOM e TEILHOCTH.

OnmHUM U3 TyTeH MOBBIIICHHSI MOTHBAIUH U 3()()EKTHBHOCTH YIeOHOH NEeATEIFHOCTH B OCHOBHOH IITKOJIE
SIBIISICTCS BKITIOUEHHUE YUAITUXCS B Y4eOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO 0esimeabHOCHb, KOTOpas UMEeT
CIIeTyIOIe OCOOEHHOCTH:



1) menu U 3aa9u STUX BUIOB JCATEIEHOCTH YUAIIUXCSl OMPEACIIOTCS KaK UX JTMYHOCTHBIMU MOTHBAMH, TaK
COIMANILHBIMU. DTO 03HAYAET, YTO TaKasl JeITEIFHOCTD JOJKHA OBITh HAIIPABIICHA HE TOJIHLKO HA IOBHIIICHHE
KOMITETEHTHOCTH ITOIPOCTKOB B MPEMETHOM 00TaCTH ONMPEICNICHHBIX YISOHBIX TUCIUIUINH, HE TONBKO Ha pa3BUTHE
UX CIOCOOHOCTEMH, HO U Ha CO3[]aHUE MPOAYKTA, HMEIOIIEr0 3HAYMMOCTb IS IPYTHUX;

2) y4eOHO-HCCIIeIOBATENBCKASI U TIPOSKTHAS ACATEIHHOCTD JOJDKHA OBITH OPraHU30BaHA TAKAM 00pa30M, YTOOBI
yJaruecs CMOTJIM Pealn30BaTh CBOM MOTPESOHOCTH B OOIEHUH CO 3HAYMMBIMU, peepeHTHBIMHU TPYIIIIaAMU
OJIHOKJIACCHUKOB, yauTenei u T. 1. CTpost pa3IMYHOro poja OTHOIIEHHUSI B XOJIE LeJICHATIPABICHHOM, IIOMCKOBOA,
TBOPYECKOHN M MPOIYKTUBHOM NESITEIBHOCTH, TOAPOCTKH OBJIAJCBAIOT HOPMAMHU B3aMMOOTHOIICHUH ¢ pa3HBIMU
JIFOJIEMU, YMEHHSIMU TTEPEXOIUTh OT OJHOIO BUa OOLICHHUSI K APYTOMY, IPHOOPETAIOT HABBIKH WHIUBHIyaTbHON
CaMOCTOSITEIILHON pabOThI M COTPYIHUYECTBA B KOJUICKTUBE;

3) opranuzanys yaeOHO-HCCIeA0BATENLCKUX M TPOSKTHBIX PadOT IIKOIEHUKOB 00eCIIeYHBaeT COUeTaHHe
Pa3IUYHBIX BUOB MMO3HABATEILHOM EITENLHOCTU. B 3THX BHIAX AEATEIBHOCTH MOTYT OBITH BOCTPEOOBAHBI
MPaKTUYCCKH JFOObIe CIIOCOOHOCTH TOAPOCTKOB, PEATU30BaAHbI JINYHBIC IPUCTPACTHUS K TOMY WA UHOMY BHIY
JesATEeNbHOCTH.

B pesynbrarte yqeOHO-HCCIIEI0BaTEIbCKON M POSKTHOM eITENIbHOCTH 6bIMYCKHUK ROJIYYUM RpedcmasieHue:

e 0 QuIOCOGCKUX M METOMOTOrMISCKUX OCHOBAHUSX HAYYHOM JEATSILHOCTH M HAYIHBIX METO/AX,
MPUMEHSIEMBIX B UCCIICIOBATEILCKON U MMPOCKTHON JeATEILHOCTH;

® 0 TaKUX HNOHATHUAX, KAK KOHYENYusi, HayuHas 2unomesa, Memoo, IKCNepuMeHm, Ha0elcHoCms 2unomesol,
MoOenb, Memoo co6opa u Memoo aHaIu3a OaHHbIX,

® 0 TOM, YeM OTJIMYAFOTCS MCCIIEIOBAHUS B TYMAHUTAPHBIX 00IACTsIX OT MCCIICIOBAHUIN B €CTECTBEHHBIX HAYKaX;

e 00 HCTOpHH HAYKH;

e 0 HOBEWIMX pa3paboTKax B 00JIACTH HAYKH M TEXHOJIOTHIA;

® 0 MpaBWJIaX U 3aKOHAX, PETYJIMPYIOIINX OTHOIICHHS B HAYYHOU, M300PETaTEIbCKOW U HCCIIEI0BATEIBCKIX
00J1aCTSX JeATeIbHOCTH (MIATEHTHOE MPaBo, 3aIIMTa aBTOPCKOro Mpaga M T. I1.);

® 0 JIeATENIbHOCTH OpraHu3alii, COOOIIECTB U

®  CTPYKTYp, 3aMHTEPECOBAHHBIX B Pe3y/IbTaTaX MCCICAOBAHUIN M MIPEIOCTABIIAIONINX PECYPCHI IS POBEACHMS
WCCIIeIOBAaHUH U pean3aluil MPoeKToB ((hOHABI, TOCYJapCTBEHHBIE CTPYKTYPBI, KpayA(paHIMHTOBbIC CTPYKTYPHI U T. IL.).

Buvinycknuk cmoocem:

e  pemath 33/1a4M, HAXOMAIINECS HA CTHIKE HECKOJIBKIX YISOHBIX AUCIUIUINH (MEXIIPEIMETHBIC 3a/1a49N);

®  HCHOJNB30BaTh OCHOBHOM aJTOPHTM HCCIEAOBAHMS IPH PEIICHUH CBOMX yICOHO-TIO3HABATEIBHBIX 3a/1a4;

®  HCIONB30BaTh OCHOBHBIC IIPHHITUIIEI TPOEKTHOM JIESITETHHOCTH MIPH PEIICHUH CBOMX YIeOHO-TI03HABATENBHBIX
3a7a4 M 33724, BO3HUKAIOMINX B KYIbTYPHOU U COLMAIBHOM >KU3HH;

®  HCHOJNB30BATh AJIEMEHTH MAaTEMAaTHYECKOTO MOJCIMPOBAHUS IIPH PEIICHUH FICCIEA0BATEIBCKUX 3a/1a4;

®  HCIOJNB30BATh AJIEMEHTH MAaTEMAaTHYECKOT0 aHAIN3a ISl HHTEPIPETAIINH PE3yIbTaTOB, TOTYIEHHBIX B X0/
y4eOHO-UCCIIeIOBATEICKON PaOOTHI.

C Touku 3peHust HOPMUPOBAHHS YHUBEPCATHHBIX YeOHBIX ACHCTBUI B X0/I€ OCBOSHHS IPUHIIUIIOB YIeOHO-
HCCIIeIOBATENFCKON M IPOEKTHOM NESITEIEHOCTH 6bIIYCKHUK HAYYUMCA:

e  (QopMyIHpOBaTH HAYYHYIO THIIOTE3Y, CTABUTD IIeb B PaMKaX HUCCICIOBAHUS M IIPOSKTHPOBAHHUS, HCXOMS U3
KYJIbTYpHOH HOPMBI U COOOpa3ysCh ¢ IpeAcTaBlIeHUIMH 00 001em Oare;

®  BOCCTaHABIMBATH KOHTEKCTHI M ITyTH Pa3BUTUS TOTO M HHOTO BHA HAYYHOU AEATEIHHOCTH, ONPEIeIIsisl
MECTO CBOET'0 HCCIIEIOBAHNS WIIHM MIPOEKTa B 00IIEM KYIETYPHOM IPOCTPAHCTBE;

®  OTCICXKHBATH M IPUHUMATH BO BHUIMAHUE TPEH/IB ¥ TSHICHIINU Pa3BUTHUS Pa3INIHBIX BUIOB NEITEIFHOCTH, B
TOM YHCIIE HAyYHBIX, YIUTHIBATh MX IIPH MTOCTAHOBKE COOCTBEHHBIX LIENIEH;

®  OICHUBATH PECYPCHI, B TOM YHCIIE ¥ HEMaTepHaIbHEIE, TAKUE KaK BPeMsl, HEOOXOANMBIE IS JOCTHUKEHUS
MOCTaBJICHHOH I1€1IH;

®  HaxOAUTH Pa3MHYHBIC HCTOYHUKH MAaTePHATIBHBIX U HEMATEPHAIBHBIX PECYPCOB, IPEIOCTABIIONINX CPEACTBA
IUTSL TIPOBEICHHSI MCCIICOBAHIM M pean3alliil IPOSKTOB B PA3IMYHBIX 00JACTIX ACATEIHHOCTH YSIIOBEKA;

e  BCTymaTh B KOMMYHHUKAIIHIO C JEpKaTEISIMU PA3IMIHBIX THIIOB PECYPCOB, TOYHO U OOBEKTHBHO MPE3CHTYS
CBOI MPOEKT WJIM BO3MOXHEIE PE3YIIbTATHl UCCIESIOBAHUS, C IIENBI0 00ECIIEYCHHUS IIPOAYKTHBHOTO B3aMOBBITOTHOT'O
COTPYIHHUYECTBA;

®  CaMOCTOSTENBGHO M COBMECTHO C IPYTHMH aBTOPaMH pa3padaThIBaTh CHCTEMY MApaMETPOB M KPUTEPHEB
OIICHKH Y(P(PEKTUBHOCTH U MPOLYKTUBHOCTH PEATH3AIIUH POSKTA WM HUCCICIOBAHNS Ha KaXXIIOM dTalle pean3alii u
TT0 3aBEPIICHUH padOTHI;

®  aNeKBATHO OICHWBAThH PHCKU PEas3alliy POCKTa M MIPOBENCHUS UCCIEIOBAHHS U IPEAYCMATPUBATD Ty TH
MUHHMH3AIAN 3THX PUCKOB;

®  aJeKBATHO OILCHHUBATH ITOCIEICTBUS PeaH3alii CBOETO MTPOCKTa (M3MEHEHNUsI, KOTOPBIE OH MOBJICUET B )KU3HU
JPYTUX JIOEH, COOOIIECTB);

®  aNeKBATHO OLCHHUBATH NALHENIIIeE Pa3BUTHE CBOETO IMPOSKTA WM HCCIICAOBAHNUS, BUICTh BO3ZMOKHEIC
BapHUaHTHI IPUMEHEHISI PEe3YIbTATOB.



COIEPXAHUE

11 xnace (32 4, 1 4 B HeneI0)

Yro uzyuaer actponomusi. Hadaiogenust — ocHoBa actpoHomuu (2 1)

AcTtpoHOoMUS, ee CBsI3b ¢ ApyruMu HaykaMmu. CTpykTypa U MaciuTaObl BeenenHoit. OcobeHHOCTH
ACTPOHOMMYECKUX METO-

JIOB UcclenoBaHus. TelecKomnsl 1 paiuoTeNecKOnbl. BCeBOIHOBas aCTPOHOMMSL.

IIpeameTHBbIe pe3yJIbTATBI OCBOCHHS TEMbI IT03BOJISIOT:

— BOCIPOU3BOIUTH CBEJICHHS [0 UCTOPUU PA3BUTHSI ACTPOHOMMUH, €€ CBSI3IX C (PM3UKON U MAaTEMaTHUKO;

— HCIIONIB30BAaTh MTOIY4YECHHBIC paHee 3HAHUS Ul OOBSICHEHUS YCTPOUCTBA U IMPUHIIUIIA PaOOThI TEIECKONA.

IIpakTH4Yeckne 0CHOBBI ACTPOHOMUM (5 1)

3Be3/Ibl U CO3BE3Ms. 3BE3IHBIC KAPThI, ITI00YCHI U aTJIackl. Buaumoe qBIKEHNE 3B€37 Ha Pa3IniHbIX
reorpau4ecKux

mmpotax. KyasMmunanus ceetun. Bunumoe ronudnoe neuxenne ConHia. OKIUITHKA. J[BrokeHne U (a3bl
Jlynsl. 3atmenus Connua u JIynsl. Bpems u kanengaps.

IIpenMeTHBbIe pe3yJbTaThbl U3yYEHUs JAHHOW TEMBI II03BOJISIOT:

— BOCIPOU3BOIUTH ONPEAETICHNS TEPMUHOB U MOHATHH (CO3BE3/IHE, BBICOTA U KylIbMuHanug 38e31 1 ConHia,
SKJIMIITHKA, MECTHOE, TTOSICHOE, JIETHEE U 3UMHEE BpeMs);

— OOBACHSTH HEOOXOMMOCTb BBE/ICHHSI BUCOKOCHBIX JIET M HOBOTO KaJEHAAPHOTO CTUIIS;

— OOBACHSTH HAONIOJaeMble HEBOOPYKEHHBIM TJ1a30M JBIDKEHHS 3Be3/] ¥ COHIIA Ha Pa3IMUYHBIX
reorpau4ecKux MUpoTax, ABMKeHHE U (a3bl JIyHbl, npuunHbl 3aTMeHnit JIyasl u ConHia;

— IPUMEHSTH 3BE3IHYIO KapTy JUIs IOMCKA Ha HeOe OMpeeNeHHBIX CO3BE3AUH U 3BE3 .

Ctpoenue ConHeuHoi cucremsl (7 1)

Pa3Butue npencrasneHuii o ctpoeHuu Mupa. I'eonieHTprueckas cucrema Mupa. CTaHoBIIEHHE
TEeJIUOIEHTPUYECKON

cucteMbl Mupa. KoHurypammu rmiaHeT v ycinoBus UX BUAUMOCTH. CHHOMUYECKUN U CUIICPUIECKUH (3BE3/HBIH )
nepuoiel oOpaieHus miaHer. 3akonsl Kemiepa. Onpenenenue paccTosHUN U pa3mMepoB Tesl B COTHEYHOH cucTeMe.
lopu3onTaneHeli mapaniakc. J{BrkeHne HeOSCHBIX TEN IO IeHCTBHEM CHUT TATOTeHus. OIpeaeneHne Macchl
HeOeCHBIX Tell. [IBMKEeHNE HCKYCCTBEHHBIX CITYTHHKOB 3eMJIH U KOCMUYECKHX anmnapaToB B COTHEYHOW CUCTEME.

IIpenMeTHBIe pe3yJbTaTbl OCBOCHUS JaHHOW TEMbI II03BOJIAIOT:

— BOCIIPOU3BOAUTH UCTOPUYECKUE CBEACHUS O CTAHOBJICHUU U Pa3BUTUHU I'€IMOLEHTPUUECKON CUCTEMBI MUDA;

— BOCHPOU3BOIUTE ONPEEICHNS TEPMUHOB M IMOHATHH (KOH(PHUTypaus IIaHeT, CHHOTMIECKUNA U
CHJICPHYCCKHI IEPHOBI 00paIieH s IJIaHeT, TOPU30HTAIBHBIA apalilake, yrIIOBEIE pa3Mephl 00BEKTa,
ACTPOHOMMYECKAS CIMHUIIA);

— BBIYUCIISITH PACCTOSHUE JI0 IUIAHET 110 TOPU3OHTAIBHOMY 1apaJUIaKCy, a UX Pa3Mephl [0 YIVIOBBIM pa3Mepam
U PacCTOSHUIO;

— ¢opMynHpoBaTh 3aKOHHBI Kerepa, onpeneniaTs Macchl IUIaHET Ha OCHOBE TPETHEro (YTOUHEHHOT0) 3aKOHA
Kemnepa;

— OIHUCHIBATH OCOOEHHOCTHU ABMXKEHUS Tesl COTHEYHOW CUCTEMEI ITOJI IEHCTBUEM CHUI TATOTEHUS 110 OpOUTaM
pa3nMYHBIM SKCLEHTPUCUTETOM;

— OOBSCHSITH IPHYUHEI BOHIKHOBEHHS IIPIIMBOB Ha 3eMIie M BO3MYILEHH B IBMKeHIH Tel COoTHEUHOMH
CHCTEMBI;

— XapaKTepH30BaTh 0COOEHHOCTH JBMKEHUS U MaHEBPOB KOCMHUYECKUX alllapaToB JJIs HCCIEIOBAHUS TEl
ConneuHoit

CHCTEMBI.

IIpupona ten CosHeuHoi cucteMsl (8 9)

Connevnas cucteMa Kak KOMILIEKC Tell, HIMEIOINX o0Iee mpoucxoxkaenue. 3emirst u Jlyna — nBoiiHas
manera. He-

cnenoBanud JIyHsl KocMuyeckuMu anmapaTtamu. llunorupyemele nonetsl Ha JyHy. [1naneTsl 3eMHOW TPYIIIIEL.
IIpupona

Mepkypust, Benepst u Mapca. [InmaHeTsI-TuranThl, UX CITyTHUKY U Kolbiia. Manbie Tena COlTHeYHONW CHCTEMBI:
aCTepOUIbl, ITAHETHI-KAPIHUKH, KOMETHI, MeTeOpouabl. MeTeopsl, OOMUABI 1 METEOPUTHI.

IIpeaMeTHbIe pe3yJbTaThbl U3yUYECHHE TEMbI I03BOJISIOT:

— (OpMyIHPOBATH U OOOCHOBBIBATH OCHOBHBIC TIOJIOKEHHUSI COBPEMEHHOM THITOTE3BI O POPMHUPOBAHUH BCEX TE
CoNHEYHOH CHCTEMBI U3 €ANHOTO ra30MbIIeBOTr0 00IaKa;

— omnpenaensTh U pazinuyath noHATHs (ComHeuHas cucrema, IJIaHeTa, €€ CIIyTHUKH, TUIaHeThl 3eMHOM TPYIIIbL,
IJIaHETBI-TUTaHThl, KOJIbLIA TUIAHET, MaJIble Tella, aCTEPOUIbl, TIaHEThI-KapJIUKH, KOMETbI, METEOPOHIbI, METEOPHI,
00IH /b1, METCOPHTHI);

— OIUCHIBATH MPUPORY JIYHBI U OOBICHATH IPUIHHBI €€ OTIIHYHSI OT 3EMITH;

— MEePEUYHCISITH CYIIECTBEHHBIC Pa3IMIMsl IIPHUPOIBI ABYX TPYIII TIAHET U OOBSACHATH IPHYMHEI UX
BO3HHKHOBEHUS;

— TIpoBOUTH cpaBHeHNE Mepkypust, Beneps! n Mapca ¢ 3emuteii 1o penbedy IOBEpXHOCTH U COCTaBY
aTMocdep, yKa3bIBaTh CIeIbl BOIIOIMOHHBIX N3MEHEHNH MTPUPOIBI ITHX TUIAHET;

— OOBSICHATH MEXaHU3M MAPHUKOBOTO 3()(heKTa 1 ero 3HaYeHue 11 POPMHUPOBAHUS U COXPAHEHUS
YHUKAJIbHOU IPUPOIbI 3eMIIH;

— OIUCHIBATH XapPaKTEPHbIE OCOOCHHOCTU NMPUPOABI IIAHET-TUTAHTOB, UX CITyTHUKOB U KOJIELl;



— XapaKTepU30BaTh MPUPOAY MaNbIX Ten COTHEYHOH CHCTEMBI M OOBSICHITH IPUYMHBI HX 3HAYUTEIHHBIX
pasnuuui;

— OMMUCHIBATh ABJIEHUS MeTeopa U O60muaa, OObSICHATH MPOLIECCHl, KOTOPBHIE TPOUCXOAT NMPH IBUKESHUH TeT,
BJICTAIOMINX B aTMOC(EPY TIAHETHI ¢ KOCMUYECKOH CKOPOCTHIO;

— OMMCHIBAThH MOCTEICTBUS MaleHHs Ha 3eMIIIO KPYITHbIX METEOPUTOB;

— OOBSICHITH CYHUTHOCTh aCTEPOUIHO-KOMETHOM OMacCHOCTH,BO3MOKHOCTH U CIIOCOOBI €€ MPEeI0TBPaIIeHHUI.

Counue u 3Be31bI (6 4)

Wznyuenue u remnepatypa Connua. CocraB u ctpoenue Connua. Mcrounuk ero snepruu. Atmocgepa ConHia.
ConHeuHas akTUBHOCTh U €€ BIIMSHUE Ha 3eMJII0. 3Be3/1bl — JaJieKue CONHLA. | 0OqUYHBINi mapalake U pacCTOSHUS
10 3Be311. CBETUMOCTb, CIIEKTD, IIBET U TEMIIEpaTypa pa3IMYHbIX KIaccoB 3Be3/. JuarpaMMa «CrekTp—
CBETHMOCTBb». Macchl 1 pa3mepsl 3Be3l. Mojenu 38e311. [lepeMeHHbIe U HecTallMoHapHbIe 3Be3bl. Lledennpr —
Masiku BceeneHHoii. DBoons 3Be3]1 pa3IniHOW Macchl.

IIpenMeTHBIE pe3yJIbTATBI OCBOCHUS TEMBI TIO3BOJISIOT:

— OMpeNIeNSATh U pa3nyaTh MOHATHS (3BE3/1a, MOJICNb 3BE3/Ibl, CBETUMOCTh, IMapceK, CBETOBOM I'of);

— XapakTepu3oBaTh (husmdeckoe cocTosHue BemecTBa CoNHIIA U 3Be3]] 1 UCTOYHUKH UX SHEPIHH;

— ONHMCBIBATHL BHYTPEHHEEC CTPOCHUC COJ'IHHa u CHOCOGI)I nepeaavr SO HEPruu U3 CHTpa K NOBCPXHOCTHU;

—_— OG’I)HCHHTL MEXaHHN3M BO3ZHUKHOBCHUS HA COJ'IHHe rpanyJIsaliuu U MATCH,

— OIINCBIBATh Ha6J'IIOJIaeMI:Ie MIPOSABJICHUA COJTHEYHOM aKTUBHOCTH M UX BIIMSHUEC Ha 3CMJ'IIO;

— BBIYMCIISTH PACCTOSHUE JIO 3BE3]1 IO TOAUYHOMY Mapajiiakcy;

— Ha3bIBaTh OCHOBHbBIE OTJIMYUTEIHHBIE OCOOCHHOCTH 3BE3]l PA3IMYHBIX TIOCIIE0BATEILHOCTEH Ha TMarpaMMe
«CTEKTP - CBETUMOCTBY;

— CpaBHMBATh MOJICNTU Pa3IMYHBIX TUIIOB 3Be3]] ¢ Mojienbio ConHIa;

— O6’bHCHHTB MPUYUHBI UBMCHEHHW S CBETUMOCTH IEPEMCHHBIX 3BE3/1;

— ONMCBIBATHL MEXaHU3M Benblek HOBBIX U CBerHOBI)IX;

— OLHCHUBATH BpEMs CYIIECTBOBAHUS 3BE3/] B 3aBUCUMOCTU OT UX MACCHI;

— OIIUCBIBATH J3Tallbl (bOpMI/IpOBaHI/IH 1 3BOJIFOIIMH 3BE3bI,

— XapaKTepu30BaTh (HU3NUECKUE OCOOCHHOCTH O0BbEKTOB, BOSHUKAIONINX HAa KOHEYHOH CTa X SBOJFOIUH
3BE3[: OCNBIX KapIUKOB, HEUTPOHHBIX 3BE3]] U YEPHBIX JBIP.

Ctpoenue u 3Bojonns Beeaernnoii (3 1)

Hama I'anaktuka. Ee pasmeps! u ctpykrypa. JIBa Timna Hacenenus [ anaktuku. Mex3Be3nHas cpena: ra3 u
nbutb. CrimpaibHbie pykaBa. Sapo Fanaktuku. O6nactu 3Be31000pazoBanus. Bpanienne [anaktuku. [Ipobiema
«CKpBITOI» Macchl. PasHOOOpa3ue mupa ranaktuk. Kpazappl. CKOMICHHS U CBEPXCKOIUICHUS TallakTHK. OCHOBBI
COBpEeMEHHOI kocMmonorun.«KpacHoe cMmelenre» u 3akoH Xao0ma. Hecranmonapuast Becenennas A. A. @puamana.
Bonbmoit B3peiB. PenukToBoe n3nydenne. Y ckopenne pacmmpenus: Beenennou. «TemHast sHEpTHsS» u
AQHTUTATOTCHNUE.

IIpeameTHbIe pe3yJILTATHI U3YUCHUS TEMBI TI03BOJISIIOT:

— OOBSCHSITH CMBICI MTOHATHHN (KocMoorus, Beenennas, moaens BeenernHol, bonbioii B3peIB, pelTMKTOBOES
H3ITy4YeHHUE);

— XapaKTepH30BaTh OCHOBHEIE MTapaMeTphl [ amakTuku (pa3Mepbl, COCTaB, CTPYKTYpa M KHHEMATHKA);

— OIPEAENATh PaCcCTOSHUE J0 3BE3IHBIX CKOIUIEHUH M TANIAKTHK 110 e ernIaM Ha OCHOBE 3aBUCHMOCTH
«EPUOT — CBETHMOCTBY;

— pacIo3HaBaTh TUIIHI TANAKTHK (CIHUPAIbHBIC, SJUTHIITHYCCKHIE, HEIPaBUIIEHEIC);

— CpaBHHBATH BBIBOABI A. DitHIITelHHA 1 A. A. @pramMaHa OTHOCUTENHHO Mozenn BeeneHHoit;

— 00OCHOBBIBATH CHpaBEeTUBOCTE Moaenn OpuaMaHa pe3yapTaTaMi HaOMIOIeHHN «KPAaCHOTO CMEIICHIS B
CIIEKTpaX TaJIaKTHK;

— dopmynrpoBaTh 3akoH Xa001a;

— OIpEeAEeNATh PacCTOSHUE JI0 TAIAKTHK Ha OCHOBE 3aKoHa Xa001a; mo cBeTuMocTH CBEPXHOBEIX;

— OIICHWBATh Bo3pacT BeeeHHol Ha OCHOBE TIOCTOSTHHOM Xa00ia;

— UHTEPIPETHPOBATH O0HAPYKEHIE PEITUKTOBOTO U3IYICHUS KaK CBUICTEIBECTBO B MOJIB3Y THIIOTE3H! [ opstaeit
Bcenennoii;

— KIIaCCH(UIMPOBATH OCHOBHBIE TICPHOIIBI IBOMIONNHN BeelleHHOM ¢ MOMEHTa Hadaia ee paciiupeHus —
Bonporo B3psIBa;

— WHTEPIPETHPOBATh COBPEMEHHEIC JaHHBIE 00 YCKOPEHUH pacIIipeHus BeeneHHoH kKak pe3ynpTaTta AeHCTBUS
AQHTUTATOTCHUS «TEMHON SHEPIHM» — BHJIA MATEPHH, TIPHPOIAa KOTOPOH! eIie HeH3BECTHA.

Kuzub u pasym Bo Beesennoii (1 u)

[Ipobnema cymecTBOBaHUS KIU3HHA BHE 3eMIIA. Y CIIOBHS, HEOOX OMIMEIE IITsl pa3BUTHS SKU3HU. [10MCKH KU3HU
Ha ruiaHeTtax ConHeuHo cucteMbl. CI0KHbBIE OpraHUYECcKHe COeMHEHNs B KocMoce. COBpeMeHHbIE BO3MOXHOCTH
KOCMOHABTHKHU M PaIiOACTPOHOMUH JIJIsl CBSI3H C APYTMMHU LMBUIM3aLMAMU. [1aHEeTHBIE CUCTEMBI Y IPYTUX 3BE3]1.
UenoBeyecTBO 3asBIISIET O CBOEM CYILIECTBOBAHHUH.

IIpeaMeTHBbIEe pe3yJbTaThl IO3BOJIAIOT:

CHCTEeMAaTH3UPOBAThH 3HAHUS O METOaX UCCIEIOBAHIS U CO BPDEMEHHOM COCTOSTHUH MPOOIIEMBI CYIIIECTBOBAHUS
JKWU3HH BO BeeneHHoM.



Cnoco0bl NPOBEPKHU JOCTHKEHUS Pe3yJIbTATOB 00yUYeHUs1

IIpu u3ydeHnH Kypca OCyLIECTBIISETCS KOMIUIEKCHBIN KOHTPOIb 3HAHUH U YMEHUH yualuxcsl, BKIFOUaOIIUii
TEKYyLIUH KOHTPOJIb B IPOLIECCEe U3yUECHUS MaTepHaa, pyOeKHbIN KOHTPONIb B KOHIE U3yUCHHUS 3aBEPILIEHHOrO Kpyra
BOITPOCOB ¥ HTOTOBBIN KOHTPOJIb B KOHIIE M3ydeHUs Kypca. [Ipeanonaraercs couetaHne pa3indHbIX (OPM ITPOBEPKH
3HaHUH U YMEHHI: ycTHas MpoBEpKa, TECTUPOBAHKE, MMCbMEHHAs IIpoBepka. Kpome Toro, yuuThIBaeTcs yuactue
yJaluxcsl B JUCKYyCCHSIX P 00CYXI€HUH BBIIONHEHHBIX 3alaHUM, OLIEHUBAIOTCS pedpepaThl ydaluxcs 1
PE3yJIbTaThl IPOEKTHOM ESTETBHOCTH.

JocTixeHne NpeIMeTHBIX pe3yIbTaToB 00yueHHs KOHTPOIUPYETCSl B OCHOBHOM B IPOIIECCE YCTHOM MPOBEPKU
3HaHMUH, IPH BHIIOJIHEHUH IIMChbMEHHBIX IPOBEPOYHBIX U KOHTPOJIBHBIX paboT, TECTOB, IPH MTPOBEACHUN
HabmroeHuit. MiToroast mpoBepka JOCTHXKEHUS IIPEIMETHBIX Pe3yJIbTATOB MOKET ObITh OPraHU30BaHAa B BUJIE
KOMITIJIEKCHOM KOHTPOJIBHOM paboThI MK 3aueTa. Ha 3ToM 3Tane npoBepku ydaniecs 3alUIIaoT pedepaTsl 10
H3y4EHHOU TEME.

JocTixeHne MeTalpeIMETHBIX Pe3yNbTaTOB KOHTPOIUPYETCS B IMPOLIECCE BHITOTHEHUS YUaIlIMHUCS
HabmroneHui. [Ipy ATOM OTCIIEKUBAETCS: YMEHHUE yUal[UXCsl TIOCTABUTD I1eb HAOMI0ACHUS, TTOA00PaTh MPUOOPHL,
COCTaBHTh IJIAH BBITIONHEHUS HAOMIOICHNUS, IPEACTABUTD PE3yNbTaThl pabOoTHI, CAETIaTh BBIBO/IBI, YMEHHE
MOJIH30BaThCSl H3MEPUTEIBHBIMH MTPUOOPAMH, OIEHHBATH MOTPEIIHOCTh U3MEPEHMS], 3aIIMChIBATh PE3YJIbTAT
U3MEPEHUS C YYETOM MOIPEIIHOCTH, BUAETh BO3SMOXKHOCTH YMEHBIIIEHHS IOrpelIHocTel n3mepenus. Kpome toro,
MeETaIpeAMETHbIE Pe3yIbTaThl KOHTPOIUPYIOTCS IIPU MOATOTOBKE YUYALTUMHUCS COOOIIECHUH, pedepaToB, MPOEKTOB U
ux npeseHtanuu. OLeHnBaeTcs yMeHre padoTaTh ¢ HH(OpMaIiel, MpeICTaBIeHHON B Pa3HOi opMe, yMEHHE B
obnactu KT, ymeHne ycTaHOBUTD MEKIPEIMETHBIE CBSI3H aCTPOHOMUU C APYTUMH MpeaMeTaMu ((puzuka,
OMOJIOTHsl, XUMHUSL, UCTOPUS U Jp.).

JImgHOCTHBIE pe3ynbTaThl 00YUEHHS yIAIIXCs He MTOUIEKAT KOJTMYECTBCHHON OIICHKE, OHAKO JaeTCs
Ka4eCTBEHHAs OIICHKA ACATCIHHOCTH U TOBEICHHS yUAIHXCsI, KOTOPast MOXKET OBITh 3a(pMKCHPOBaHA B TIOPT(OINO
yJamerocs.

BosmokHa pa3Hast METOIMKA BHICTABICHHS yYaIIUMCSl HTOIOBBIX OIICHOK ITPU KOHTPOJIE YCBOCHHUS MaTepraa
OIPEIEIEHHON TeMBI. DTO MOXKET OBITh TPAIUIIOHHAS CUCTEMA OIICHUBAHMS, MOXKET OBITh UCIIOIB30BaHA
PEHTHHTOBas CHCTEMA, ITPU KOTOPOI OTIEIBHO BRICTABIIIIOTCS OalIbI 32 OTBETHI HA YPOKE, 3a BBHIIIONHEHHE 3a1aHUH
U TIPEJICTAaBICHHUE UX, 32 MMCHbMEHHBIE KOHTPOJIBHBIC Pa0OTHI, 32 peepaThl M MPOCKTHI, 3aTEM 3TH OBl
CYMMHPYIOTCS M IEPEBOSTCS B MATHOAIIFHYIO IIIKATy OLIEHOK. [Ipr 3TOM Ka)XI0My BUAY AESITEIFHOCTH JOJKHO
OBITh MPUIHCAHO ONPENICIICHHOE YHCIIO OAJUIOB.

@®opMbI OPraHu3anuM y4eOHOM AesiTeJIbHOCTH

YuuTenb BEIOUpaeT HEOOXOUMYI0 00Pa30BaTEIbHYIO TPACKTOPHIO, CIIOCOOHYIO 00ECIICYHTh BU3YaIN3aITUI0
MPOXOXK/ICHHS TPACKTOPUH 00YyUYSHHUS C KOHTPOJIbHBIMU TOUYKAMHM 33/IaHUI Pa3IMYHBIX BUIOB: HHPOPMALIHOHHBIX,
MPaKTUYECKHUX, KOHTPOJIbHBIX. DOPMBI OpraHu3aliy yueOHO! JSSITeIbHOCTH OIPEe/ICNIIOTCS BUAaMK y4eOHOM
paboThl, crienuduKoi yaeOHOM TPYIITEI, H3ydaeMbIM MaTeprajioM, YIeOHBIMH HeTAMHU. BO3MOXHBI clieayromnme
OpraHU3alMOHHBIE (POPMBI O0YUCHHUS:

® KJIaCCHO-YpOYHas (M3y4eHHe HOBOTO, IPAKTHKYM, KOHTPOJIb, JIONOIHHUTENbHAS paboTa, YPOKH-3a4eThl,
YPOKH — 3aI[MThl TBOPYECKHUX 3a/iaHuil). B JaHHOM cilyyae HCIONb3YIOTCS BCe TUIIBI 00BbEKTOB. I1pH BBIMOIHEHUH
MPOEKTHBIX 3aJ[aH1i UCCIISI0BAHNE, OCYIIECTBICHUE MEKIIPEAMETHBIX CBsI3€il, HOMCK HHPOpMALIUK
OCYILIECTBIISIOTCS YUAIIUMHUCS O/ PYKOBOJCTBOM YUHUTEIS;

® UHIMBUIyaJbHAs ¥ WHIUBUAyaIn3UpoBaHHas. [I03BONISIOT PEryIUpOBaTh TEMII IPOJBHIKEHUS B 00yICHUH
Ka)KJIOT0 IIKOJIbHUKA CO00Pa3HO ero criocodHocTaM. [Ipi paboTe B KOMITBIOTEPHOM KJTacce 10 3apaHee
M0A00paHHBIM HH(POPMAIUOHHBIM, IPAKTUYECKUM H KOHTPOIBHBIM 33/IaHUSAM, COOPaHHBIM U3 COOTBETCTBYIOIINX
00BEeKTOB, POPMHUPYETCS HHIUBUAYATbHAS TPACKTOPHUS YUAIETOCS;

e rpymmoBas pabora. Bo3amoxHa paboTa rpyI y4aIuxcsl 0 WHAXBHYaIbHBIM 3a1aHusAM. [IpeBapuTensHO
yauTeNb (HOpMUPYET OJIOKH 0OBEKTOB MITH 00U 00K, HA OCHOBAHUH JIEMOHCTPAIIMHA KOTOPOTO MMPOUCXOIUT
00CYXJIeHUE B IpyIIax o0Inel mpoosieMbl, JIHOO IPH HAIMYHHA KOMITBIOTEPHOTO KJ1acca, 00CyKIeHUe MUHH -3a/1a4,
KOTOPBIE SIBJIAIOTCS COCTABHOM YacThIO O0IIEeH y4eOHOH 3a1auH;

e BHEKJIaccHas paboTa, ucciieIoBaTeIbCcKas padoTa, Kpy»KKoBas padoTa;

® CcaMOCTOsITeNbHAs paboTa yJaIuXcs [0 U3YYSHUIO HOBOIO MaTepuasia, 0TpaboTKe yueOHbIX HABBIKOB K
HABBIKOB MMPAKTHYECKOr0 MPHMEHEHHUs IPHOOPETEHHBIX 3HAHMUH, BHITTOTHEHUE HHANBHIYAIbHBIX 3a1aHHUI
TBOPYECKOI0 Xapakrepa.

HNudpopmannonHo-00pa3oBaTe/ibHasI cpela JUHUT
Juis peanu3zanuu Paboueit mporpaMMbl HCITONB3YeTCs y4eOHO-METOANYECKHI KOMITICKT, BKITFOUYAIOIIIHN:

1. Boponnos-Bemssmunos b. A., Ctpayr E. K. «ActporHomus. 11 knaccy. Y4eOHUK € AIEKTPOHHBIM
MPUIIOKEHUEM. — M. : Ipoca, 2017.

2. Meromudeckoe mocodue k yaeOHUKy «Actponomus. 11 kiace» aBropoB b. A. Bopormosa-Benbsmunosa, E.
K. Crpayra. — M. : Ipoda, 2017.

3. Pabouas nporpamma k YMK B. A. BoponioBa-Benbsmunosa, E. K. Ctpayra : yueOHo-MeTomudeckoe nocooue / E.
K. Crpayr. — M. : [Ipoca, 2017.



IHOYPOYHO-TEMATHYECKOE IINTAHUPOBAHME 110 PA3JAEJIAM JIMHUU YYEBHUKOB

Ne
/i Tema ypokoB Conep:xanue Bujn gesiTes iIbHOCTH y4alIMXcs
AcCTpoHOMHS, ¢¢ 3HaYCHHE H CBA3b ¢ JPYTHMH Haykamu ( 2 4aca)
Ipeamer AcTpoHOMUS, €e CBA3b C IpYT'MMHU HaykaMu. Pa3BuTue acTpoHOMUH [ouck nprMepoB, MOATBEPKAAIOIINX TPAKTUYECKYIO
1/1 aCTPOHOMMH. OBLIO BBI3BAHO NMPAKTHYECKUMU MTOTPEOHOCTIMHU YEIOBEKa, HAaUWHAs C HaNpaBJIEHHOCTh AaCTPOHOMHH
rI1yOOKO# JpeBHOCTH. ACTpOHOMUS, MaTeMaTHKa U (PU3UKa Pa3BUBAINCH
B TECHOM CBsI3U ApYT ¢ ApyroM. CTpykTypa u MaciuTadbl BeenenHoi
Hab6monenus — HazemHnble n KocMHUYecKre TPUOOPHI U METO/IBI UCCIIEJOBAHUS [IpumeHeHMe 3HaHUA, TIOJTYUE€HHBIX B Kypce (U3UKH, JUIsl ONICAHUU
212 OCHOBA ACTPOHOMHUH ACTPOHOMHUYECKUX 00BEKTOB. TeIeCcKONnbI U PaIuOTENeCKOIbI. yCTpOiiCTBa TelecKomna. XapakTepUCTUKa PEUMYIIECTB HaOII0IeHUH,
BceBonHoOBas actpoHOMUS MIPOBOAMMBIX U3 KOCMOCA
IIpakTH4YecKHe OCHOBBI ACTPOHOMUM (5 yacoB)
3Be3bl U 3Be3/iHas BEJIMYMHA KaK XapaKTEPUCTHKA OCBEIIEHHOCTH, TTonroroBka npe3eHTanyu 00 UCTOPUU Ha3BAaHHUW CO3BE3UN M 3BE3/.
cossesmus. HeGecunie cozaBaeMoii 3Be31oi. CornacHo 1iKalie 3Be3/IHbIX BEJIMUUH Pa3HOCTh Ha IIpumeHeHune 3HaHMIL, IONYYEHHBIX B Kypce reorpaduu, o
1/3 KOODIIMHATEI. 3BE3/THbIE 5 BenuuuH, pazauyue B noTokax ceera B 100 pas. DxBaTopuaibHas COCTaBJICHHH KapT B pa3jIMYHbBIX IpoeKIusIX. Pabora co 3Be3/1HOM KapToii
) cHCTeMa KOOpAMHAT: PSIMOE BOCXOXKICHUE U CKIOHEHHE. VIcronb30BaHue | MpU OpraHU3aliy U IPOBEACHUN HAOII0IeHUH
KapTel. 3BE3JHON KapThl IS ONPEIENeH s 00BEKTOB, KOTOPbIE MOXKHO
HaOJII0JaTh B 33laHHBIH MOMEHT BPEMEHU
Bumnmoe BeicoTa momoca Mupa HaJl TOPU30HTOM U €€ 3aBUCUMOCTb OT XapakTepucTUKa OTIINYUTENbHBIX 0COOEHHOCTEH CyTOUHOTO
JIBUKEHHE 3BE3]] Ha reorpaduyecKoil IMPOTHI MecTa Habmoaenus. HebecHslit MepuanaH. JBIDKEHUsSI 3BE3]] Ha MONI0CaX, SKBATOPE M B CPEIHUX IUPOTaX 3eMIH
2/4 PaTHYHBIX Kynsmunarwms csetust. Onpenenenue reorpaduueckoil mupoTel 1o
M3MEPEHHIO BBICOTHI 3B€3/1 B MOMEHT UX KYJIbMHUHAIIN
reorpapuIecKux
IIUPOTaX.
Bumnmoe OKINNTHKA U 30AUaKajIbHbIE cO3Be31Hs. HaKIOH SKIUITHKH K XapakTepucTuKa 0cOOEHHOCTEH CyTOYHOro ABMKeHUs CoNHIa Ha
FOINYHOE BHIKEHIE HeGecHOMY 3kBaTopy. [Tonoxenne ConHia Ha SKIUNTUKE B THUA TIOJIIOCAX, PKBATOPE U B CPEJHUX IIUPOTAX 3eMIU
3/5 ConHma. DKITAITHKA PaBHOJECHCTBUI U CONMHIECTOSIHUI. VI3MeHeHne B TeueHue roaa
) ) MIPOJODKUTENHLHOCTH JHS M HOUHM Ha Pa3JIMUHbBIX reorpaduueckux
HIMPOTaxX
JIBKeHune u (1)a351 Jlyna — Ommxkaiiiee k 3emiie HeOECHOE TEJO, €€ €AMHCTBEHHBIN Nzyuenue ocHoBHBIX (a3 JIyHbl. Onucanue mopsijaKa ux CMEHBI.
JlyHbl. 3aT™MeHus €CTECTBEHHBIN CITyTHUK. He;pnoz[ oOparieHus )'Iny,I BOKPYT 3 Amnanus gpnqnﬂ, o koropbiM JIyHa Bcerya oOpaiiieHa k 3emie 0JHOM
Comtua  JlyHbl 3eMiin ¥ BOKPYT CBOEH OCH — CHIEPHUYECKUM (3BE3THBIN) MECSIII. CTOpPOHOIA.
4/6 ) CHHOAMYECKUH Mecsl] — MEPUO/I MOMHON cMeHbI (a3 JIyHbl. Y cloBHs Ornncanne B3auMHOTO pacnonoxeHus 3emnn, JIyasr nu ConHia B
HACTYIUICHUS COJTHEUHBIX U TYHHBIX 3aTMEeHHH. VX IeprOJUIHOCTb. MOMEHTHI 3aTMeHHH. OOBsICHEHNE MTPUINH, 10 KOTOpBIM 3aTMenus CoHIa
ITonuble, yacTHBIC U KOJIbIIe0Opa3Hbie 3aTMeHus ConHiia. [TonHbie u u JIyHBI HE IPOUCXOIAT KaXKIbIi MeCsI]
yactHble 3aT™MeHus JIyHbl. [Ipeapbruncienue Oyaymux 3aTMEeHUN
Bpewms u TouHOE BpeMs U OTpeleNieHe reorpaguueckoit 1oarotel. YacoBsie TToxroroBka u mpe3eHTanus cooOIeHus 00 KCTOPHH KaJIeHIapsl.
KaJleH1aph. mosica. MecTHOe U MOsICHOE, JIETHEee U 3uMHee BpeMst. Kajennaps — AnHanu3 HeoOXOIMMOCTH BBEICHHUS YACOBBIX MOSCOB, BACOKOCHBIX
5/7 CHCTEMa CUeTa JIUTEIBHBIX MPOMEKYTKOB BpeMeHH. McTopus KajeHaaps. | JIeT 1 HOBOTO KaleHIApHOTO CTHIIS

BucokocHsie rozpl. CTapblii 1 HOBBIH CTHIIb




Ctpoenue CosineuHoii cuctembl (7 4acoB)

PasButne I'eonenTprueckas cucrema mupa Apucrorens-IItonemes. Cucrema IMoaroToBka u mpe3eHTanus COOOIIEHHs 0 3HAYSHUH OTKPBITHI
1/8 TIpe/ICTaBICHHH O SMHIMKIIOB U TUPPEpPEHTOB 1151 00BSICHEHUSI nerneov6pa3Horo newkenns | Komepauka u [annest 1iist popMupoBaHuUs HAYIHON KapTUHBI MUpA.
CTPOCHUH MHPa. wianer. Co3nanue Konepaukom TEITHOLICHTPHECKOT CHCTEMbI MHPa. OOBbscHEeHHE METIC00Pa3HOTrO IBMKEHUS IUIAHET C UCIIOJIb30BaHUEM
Ponb ["anunes B craHOBJIEHUH HOBOM CHCTEMBI MHpa SMUIMKIOB U T depeHToB
Kondurypammu BHyTpeHnHue U BHeNTHHe u1aHeThl. KoHburypanuu mianer: OrnucaHue yCIoBUi BUAUMOCTH IUTAHET, HAXOSIIUXCS B Pa3INYHbBIX
2/9 mianer. CHHOIMYeCKuii | MPOTHBOCTOSHHE H COSTUHEHNE. Ilepuoauueckoe U3MEHEHHE YCIOBUN KOH(UTrypausx. PenieHue 3a1a4 Ha BEIYUCICHUE 3BE3/IHBIX TIEPHOIOB
TepHOIL. BUJMMOCTH BHYTPEHHUX M BHEUIHUX IU1aHeT. CBsI3b CHHOJMYECKOTO U oOpaleHus] BHYTPEHHUX U BHEUIHUX IUTAHET
CHJIEpUYECKOT0 (3BE3JHOr0) MEpHOA0B 00pallleHHs TIaHET
3aKOHBI JIBWKEHUS Tpwu 3akona Kemepa. Dmunc. MI3MeHeHre CKOPOCTH JABHKEHHS Amnanu3 3akoHoB Keriepa, nx 3HaYSHUS ISl Pa3BUTHS (PU3UKU U
nnarer ComHeuHoi IUTaHET Mo JunTHYeckuM opoutam. OTkpeiTue Keruiepom 3aKoHOB acTpoHOMUH. PenieHne 3a1au Ha BEIYUCIICHUE PACCTOSHUM TUTaHET OT
3/10 CHCTEMBI JIBYDKCHUSI TUTAHET — BAXKHBIH IIAr HA MMyTH CTAHOBIICHUS MEXaHUKH. ConHila Ha OCHOBe TpeThero 3akoHa Keruiepa
) Tpertuit 3akOH — OCHOBA JIJIs1 BEIYUCIICHHST OTHOCUTEIIBHBIX PACCTOSHUI
rianer ot CosHua
Onpenenenne Pasmeps! u popma 3emnu. Tpuanrynsius. [ opu3oHTaNIBHBIN Perienue 3aa4 Ha BEIYMCIICHUE PACCTOSIHUI U pa3MepOB OOBEKTOB
411 pacCTOSIHMIA 1 pa3MepoB | ApajlIakc. YrnoBeie ¥ TuHEHHbBIE pa3Mepbl Tel COTHEYHOH CHCTEMbI
ten B ComHEeuHOM
CUCTEME.
IpaxTryeckas IInan Conueunoii cucreMsl B Maciitade 1 cM k 30 MIIH KM ¢ TToctpoenue mnana ComTHEYHOI CUCTEMBI B IPUHITOM MaciTade ¢
5/12 | paGoTa ¢ mIaHOM YKa3aHHEM IOJIOKEHHUS TUIAHET Ha OpOUTAX COTJIACHO ZIaHHBIM 3 YKa3aHUH €M MOJIOKEHUS IJIaHeT Ha opOuTax. OnpeeneHue
CONHEUHOMN CHCTEMBEL «I1IKOIBHOTO aCTPOHOMHUYECKOr0 KaJIeHAapsh» Ha TEKYIIUH y4eOHbIN rof BO3MO)XHOCTH MX HAOIIOZICHUS HA 3aJJaHHYIO IaTy
OTKpBITHE U TonTBepkIeHNE CIIPaBEUIMBOCTH 3aKOHA TATOTeHUs ist JIyHBI 1 Pemienue 3amau Ha BeuucieHrne Maccsl iaHer. OObsCHEHHE
6/13 | IPUMEHEHUE 3aKOHA ruiaHet. Bo3myiie Hust B qemkeHnn ten CoiaHewHo# cucreMbl. OTKpBITHE | MEXaHW3Ma BOSHUKHOBEHHS BO3MYIICHUH U MIPUITHBOB
BCEMUPHOTO TATOTEHHS. rianetsl Henryn. Onpenenenrie Macesl HebecHbIX Ten. Macca u
IUIOTHOCTh 3eMitu. [IpuauBbI ¥ OTIIMBBI
JBmxeHne Bpewms crapra KA u TpaekTopuu mosera K miIaHeTaM U APYTUM TTonroroBka u npesenTanus cooduieHus o KA, uccneayrommx
FICKYCCTBEHHBIX tenam CONHEYHOM crcTeMbl. BBINIOIIHEHHE MaHEBPOB, HEOOXOMUMBIX it | nipupoay e COTHEeYHOH CUCTEMBI
7/14 | cnyTHHKOB 1 MOCaJKK Ha MOBEPXHOCTH IJIAHETHI HJIM BBIXOJIa HA OPOUTY BOKPYT Hee
KOCMHAYECKUX
armapatoB (KA).
IIpupoaa texn cotHeyHOi cucTeMbl (8 YacoB)
ConaeyHas T'umoresa o popmupoBanun Beex e COMTHEUHOW CUCTEMBI B AHanu3 OCHOBHBIX MOJIOKEHUH COBPEMEHHBIX IIPEICTABICHUAN O
CHCTEMA Kak KOMIDIEKC | TMPOIECCE JUINTENBHOM SBOIIOIMH XOIOIHOTO Ta30MbLIEBOTO O0IaKa. pouCcXoKIeHUU Ten CONHEYHON CHCTEMBI
/15 Tes1, HMEIOIIX of1Iee OOBsICHEHHE WX TIPUPOJIBI HA OCHOBE ATOM THIOTE3bI
IIPOUCXOXKICHUE.
3emns u JIyHa - Kpartkue cBenenus o nmpupone 3eMin. Y cI0BUs Ha TOBEPXHOCTH Ha ocHoBe 3HaHui1 U3 Kypca reorpaduu CpaBHEHUE TPUPOIBI 3eMIIN
JIBOMHAS IIaHeTa. Jlynel. JIBa Trma JyHHON TTOBEPXHOCTH — MOpPSI M MAaTEPUKU. | OpHI, ¢ npupozoit JIynel. OObsiCHEHHE TPUUNHBI OTCYTCTBUSA Y JIYHBI
KpaTepsl u apyrue Gopmel penbeda. [Iporeccs popMupoBanus atMmocdepsl. Onucanue OCHOBHBIX (hOPM JTYHHOH ITOBEPXHOCTH M UX
2/16 nosepxuoctd JIyHsl u ee penbeda. Pe3yabrarTsl uccnea0BaHui, IPOMCXOKICHHS.

IIPOBEICHHBIX aBTOMATHIECKUMH aNIapaTaMH M aCTPOHABTAMH.
Buytpennee ctpoenune JIyHbl. XUMHUUECKUH COCTaB IYHHBIX [TOPO/I.
O6napyxenue Boxs! Ha Jlyre. [TepcriextuBsl ocBoeHNUs JIyHBI

IoaroroBka u pe3eHTalHs1 COOOMIEHUs 00 ncciaeqoBanusIX JIyHsl,
MIPOBEIEHHBIX CPEICTBAMU KOCMOHABTHKH




JBe rpynmsl

AHann3 0CHOBHBIX XapaKTCPUCTHUK ITIAHCT. P a3JICJICHUC IIJIAHCT 110

AHanu3 TaObIUYHBIX JAaHHBIX, IIPU3HAKOB CXOACTBA U pa3n1/1q1/1171

3/17 | mnaner. pasmepam, Macce ¥ CpeHel IIOTHOCTH. [[TaHeThl 3eMHOW TPYIIIBI 1 U3y94aeMbIX 00BEKTOB, KIIACCU(PHKAIHS 00BEKTOB
IUIAHETHI-THTaHThl. VX pasmuaust
[pupona riaHer CXOICTBO BHYTPEHHETO CTPOCHUS U XMMHYECKOTO COCTaBa IUIAaHET Ha ocHoBe 3HaHUil HU3NUECKUX 3aKOHOB OOBSICHEHHUE SIBICHHUN H
3eMHO} IPYIIIBI 3eMHOM TpymIbl. Penbed moBepxHOCTH. BylTkaHU3M M TEKTOHHKA. MPOIECCOB, MPOUCXOJIIIMX B aTMoc(epax miaHeT. Onucanue u
MerteopuTtHbie Kpatepbl. OCOOEHHOCTH TEMIIEPATyPHBIX YCIOBUN Ha CpaBHEHHE MPUPOJIBI TUIAHET 3eMHOM rpymibl. OOBICHEHUE TIPHYUH
4/18 Mepkypuu, Benepe u Mapce. Otimaus cocraBa aTMochepsl 3eMITH OT CYIIECTBYIOIIUX pa3nu4uii. [IoAroToBka u mpe3eHTaIms cooOmeH s O
aTMocdep Mapca 1 Benepbl. Ce30HHBIC H3MEHEHHUs B aTMOCepe U Ha pe3yibTaTax UCCIEIOBaHUI TIAHET 3eMHOM TPYIIITBI
noBepxHocTH Mapca. CocTosiHUE BOJbI HA Mapce B MPOIILIOM H B
HACTOsIIee BpeMsl. DBOIONHS TPUPOJBI TU1aHeT. [I0MCKY KU3HU Ha
Mapce
Ypok-auckycust OOCyxJIeHHEe pa3IMIHBIX aCTICKTOB MPOOJIEM, CBS3aHHBIX C IMoaroToBKa U Mpe3eHTaIMs COOOIICHHS 110 ATOH podIeMe.
5/19 | «IlapHUKOBEI dddekT: | CYLCCTBOBAHNEM MAPHUKOBOro s¢dekra u ero ponu B QOPMUPOBAHUM M | YUaCTHE B JUCKYCCHU
TOMb3a MM BpEn?» COXpaHEHUH YHUKAIBHOW PUPOJIBI 3EMITH
ITnaHETHI-TUTAaHTHI, XUMHYECKU COCTaB U BHYTPEHHEE CTPOCHHUE TUIAHET-TUTaHTOB. Ha ocHoBe 3HaHHIT 3aKOHOB (DU3UKH OMMCAHUE MPUPOIBI TTAHET-
VX CITyTHHKH H KOJIBIIA. HcToYHMKY SHEPTHY B Henmpax mianeT. O6mavHbIil MTOKPOB U ruranToB. IToArOTOBKA M MPE3EHTAIUs COOOIIEHHS O HOBBIX pe3yybTaTax
6/20 aTMocepHas IUPKyJsinus. Pa3zHooOpa3ue npuposl CIyTHUKOB. MCCITeIOBAHUI TUIAHET-TUTAHTOB, UX CITYTHUKOB U KOJell. AHau3
CXOCTBO MPHUPOJIBI CITYTHUKOB C TIAHETAMH 3eMHO# Tpymibl U JIYHOM. OTpeICIICHHs TIOHATHS «TUIaHETa»
Hamuuue atmMocdep y KpymHeHImX cnyTHHKOB. CTpOEHHE U COCTaB
KoJIel
Mansle Tena AcTtepouibl ri1aBHOrO nosica. MIx pa3zMepsl U YMCIIEHHOCTh. Masbie OmnycaHye BHEITHETO BUAa acTepor10B U komeT. OObsicHeHHEe
COHEYHOM CHCTEMBI tena nosica Koitnepa. [IyToH u aApyrue KapiaukoBble IaHeThl. KoMeTsl. MPOLIECCOB, IPOUCXOILINX B KOMETE, TP U3MEHEHUHU €€ PacCTOSIHUS OT
7/21 Wx cTpoenue u cocraB. Opoutsl koMeT. O011as YUCICHHOCTh KOMET. ConHua.
Komernoe obnako Oopta. AcTeponIHO-KOMETHAs OMacHOCTh. Bo3- TTonroroBka u rpe3eHTaius CooOIIeHHs 0 crocodax OOHAPYKEHUS
MOXXHOCTH U CIIOCOOBI €€ MPEA0TBPaIeHUS OIACHBIX KOCMUYECKUX 00BEKTOB U IIPEAOTBPALLEHHS UX CTOIKHOBEHHUS C
3emieit
Mereopsr, Opunounsie meteopsl. CkopocTr Betpeun ¢ 3emieit. HeGonpiine Ha ocHoBe 3HaHuUs 3aKOHOB (PU3HMKK OMUCAHUE U OOBICHEHUE
8/22 | GONMIBI, METEOPHTHL. Tena (MeTeopouisl). MeTeopHble HOTOKH, HX CBSI3b ¢ KoMeTaMu. KpynHele | siBIeHui Meteopa u 6onuaa. Ilonroroska cooduieHus o MaJeHuN

Tena. SIBneHue Gonuna, nagenue mereoputa. Knaccudukanms eTeopuTos:
JKeJIe3HbIE, KAMEHHBIE, JKEJI€30KaMEHHbIE

HauOoJIee U3BECTHBIX MCTCOPUTOB

Counue u 3Be31b1 (6 4yacoB)

ComHie: ero Ucrounnk >neprun ConHIa U 3B€3]1 — TEPMOSIIEPHBIE PEaKIINH. Ha ocHoBe 3HaHu# PU3HUYECKUX 3aKOHOB OITUCAHUE U OOBSICHEHHE
1/23 | cocTas u BHyTpeHHEE Iepenoc aneprun BayTpu ConHua. CtpoeHne ero aTMocepsl. ABJICHHH 1 TIpolieccoB, HabmoaeMeIx Ha ComnHile. OnucaHne IPoLECCOB,
CTpoeHHE. I'panymsus. Conaeunas kopora. OOHapyKeHne MOTOKa COTHEUHBIX HPOHCXOMAIINX IIPU TEPMOSAEPHBIX PEAKIIAX HIPOTOH-TIPOTOHHOTO [IUKIIA
HEHTpUHO. 3HaYEHNE ITOT0 OTKPBITHS sl DH3UKH U acTPODH3UKH
ConHeyHas [IposiBenust CoOTHEYHOM aKTUBHOCTH: COJHEUHBIE MIATHA, Ha ocHoBe 3HaHMI 0 M1a3Me, MOMYYEHHBIX B Kypce (HH3HKY,
AKTHBHOCTE U €6 IpOTYyOepaHIIbl, BCHBIIIKH, KOPOHAIBHBIE BBIOPOCH! Macchl. [ToTokH onrcaHue 00pa30BaHUA IATEH, IPOTyOEpaHIeB U APYTHX HPOSBICHUH
2/24 | BimsiHme Ha 3eMITIO. COJTHEYHOH 1a3Mbl. VX BIHsSHIE HA COCTOSHHE MarHUTOC(HEpHI 3eMITH. COJIHEYHOM aKTUBHOCTH. XapaKTepUCTHKA IIPOLIECCOB COTHEUHON
MaruutHsle OypH, OTApHBIC CUSHUS U IPYTHE Teo(pU3NUECKIe BICHNS, | aKTHBHOCTH M MEXaHU3Ma X BIHSHHS Ha 3EMIIIO
BIMSIOIINE HA PaJUOCBA3b, COOM B IMHUAX dIeKTponepenadn. [lepron
HM3MEHEHHMS CONHEYHON aKTHBHOCTH
dusznueckas 3Be31a — IPUPOJHBII TepMOAAEPHBII peakTop. CBETUMOCTD Omnpenenenne MOHATHS «3Be3/a». YKa3aHUE MOIOKEHHUS 3Be3]1 Ha
IPHPOJIA 3BE3. 3Be316l. MHOTOOOpa3ue Mupa 38e3]1. Mx crekTpanbHas KiIacCu(pUKamusL. JMarpaMMe «CTIeKTp — CBETUMOCTB» COTIACHO UX XapaKTEePHCTHKAM.
3/25 3Be31bI-TUTAHTHI U 3B€3AbI-KapiIuKu. JluarpaMma «CHeKTp — AHanm3 OCHOBHBIX TPYTIT JHATPAMMEI

CBETUMOCTHY. J[BOWHBIE 1 KpaTHBIE 3B€3/Ibl. 3BE3/JHbIE CKOIIeHUs. X
COCTaB M BO3PACT




[Iepemennsie u

He(benm;l — IIPUPOAHBIC aBTOKOJI€0aTEIbHEIEC CHCTEMBI.
3aBHCUMOCTD «Iepuo — CBECTUMOCTLY. 3aTMeHHO-HBOI>'IHLIe 3BC3/bI.

Ha ocHoBe 3HaHHil 110 U3KKE OHKCAHUE MyNIbCalnK Ledena Kak
aBTO-KOJIeOATENBEHOro TIpornecca. [1oaroToBka cooOmEeHNs 0 criocobax

HECTAalMOHAPHBIE
4126 | spos b1 Benbimkn HOBBIX — SBJIGHHE B TECHBIX CHCTEMAX JBOMHEIX 3BE3]L. 06HAPYKEHHUS «IK30IUIAHETY U TIONYIEHHEIX PE3yIbTaTaX
' OTKpBITHE «3K30ILIAHET» — IUIAHET ¥ INIAHETHBIX CUCTEM BOKPYT JAPYTHX
3Be31
DBOJTIOLHS 3BE3L. 3aBHCHMOCTb CKOPOCTH ¥ TIPOJIOIKHTENEHOCTH SBOJIOLUH 3BE3]1 OT Ha ocHOBE 3HaHUIT IO (PU3HKE OLICHKA BPEMEHH CBEUCHHUS 3BE3IbI 110
5/77 uX Macchl. Benpimka CBEpXHOBOM — B3pHIB 3BE3/IEl B KOHIIE €€ M3BECTHOI Macce 3aMacoB BOJIOPO/A; UTS OMHCAHHS MPUPOJIB 00BEKTOB
sBoMIONKH. KOHEUHbIE CTaIMM KU3HH 3BE3]1: GElble KapIHKH, HA KOHEYHO# CTa MM 3BOMIOIHH 3BE3/T
HeTPOHHEIE 3B€3/1bI (ITNIbCAPHI), YEPHEIE ABIPHI
TIpoBepouHas TpoBepounas pabota o Temam: «Ctpoerre COoNMHEdHOM CHCTEMBI», TTo/IroToBKa K MPOBEPOYHO# paboTe.
pabora «CoNHIe 1 «IIpupona ten ConHedHoi cucteMb», «COIHIIE U 3BE3IBI» osTopeHue:
6/28 —OCHOBHBIX BOIIPOCOB TEM;

CoHeuHast CHCTEMAY.

—CIoco0oB peuIeHud 3a1a4,
—IPUEMOB HpaKTH‘IeCKOﬁ pa6OTBI ¢ manoM COJTHEYHOH CHCTEMBI

CTtpoenne U IBOJTIONNS BeeJieHHOH (3 yacoB)

Hamma I"'amaktuka.

Pasmepsl u crpoeHue ["anakTuku. PacnonoxeHue u JBHKCHHE
Connia. ITnockas u chepudeckas moacucremsl [anaktuku. SAapo u
crnimpanbHbie pykaBa [anaktuku. Bparienue ["agakTiuku 1 mpodiiema

Omnucanue cTpoeHust u cTpykTypsl ['anaxktuxu. M3yueHne o0beKToB
TUIOCKO# 1 ceprueckoit noacucteM. [TonroToBka cooOIIeHHs 0 pa3BUTHU
uccienoanuii I'anaktuku Ha ocHoBe 3HaHMi 110 Gu3HKe 00bsICHEHHE

1/29 «CKpBITOM Macchl» Pasnounsnydenne Mex3Be3IHOTO BeniecTBa. Ero Pa3IMYHBIX MEXaHU3MOB paguon3nydeHus. OnrcaHue mpoiecca
cocta. Obnactu 3Be31000pa3zoBanusi. OOHApYKEHHE CIIOKHBIX (hopMHpOBaHUs 3BE3/1 U3 XOJOAHBIX Ta30MBUIEBBIX 00JIaKOB
OpraHUYECKUX MOJIEKYJ1. B3auMOCBA3b 3B€311 1 MEX3BE3IHOM CPelIbl.
[TnaneTapHble TYMaHHOCTH — OCTAaTKHU BellbleK CBEPXHOBBIX 3BE31
Jlpyrue 3Be3HbIE CripanbHble, JIMITHYECKUE U HeMPaBUIIbHBIE MAIaKTUKH. X Omnpenernenue TUIOB ranakTuk. [loaroroBka coodbienus o Haubosee
CHCTEMBI — TATaKTHKIL. OTJINUUTENBHbIE 0OCOOCHHOCTH, Pa3Mephl, Macca, KOIMIECTBO 3BE3 L. MHTEPECHBIX HCCIIE0BAHMAX I'AJJAKTUK, KBA3apOB U IPYr'UX AANEKUX 00b-
2/30 CBepXMacCHBHBIE YEPHBIE JBIPHI B AApax TalakTuk. Ksasapsl u €KTOB
paauoranaktiky. BzanmozaericTByromiye ranakTuku. CKOIUICHUS U
CBEPXCKOIICHUS] FAJIAKTUK
KocMmormorust O6mas Teopust otHocuTenbHOCTH. CTanonapHas Beenennas A. TTpumenenue npuniuna Jomepa mist 00bsICHEHHS «KPACHOTO
Hauama XX Beka. OuHmTeriHa. BeiBog A. A. @puimMaHa 0 HecTalMOHAPHOCTH BeeneHHo. MEIICHUS».
«KpacHoe cMmelieHrne» B CIEKTpax rajlakTHK M 3aKOH Xa00uia. TTonroroBka cooOuieHus 0 AeaTeNbHOCTH Xa00ma u @puamana.
OCHOBBI Pacmupenue BeenenHol mpoucxoanT 0THOPOTHO U U30TPOIHO Jloka3aTenbCTBO CIPaBEINIMBOCTH 3aKoHa Xa00a i HaOmoaarerns,
3/31 o PacHoIOKEHHOTO B JIF000i TalakTHKe
COBPCMCHHON T'mnote3a I'. A. 'amoBa o ropstuem Hauane Beenennoit, ee
KOCMOJIOTHH.

000CHOBaHHE W MOATBEpXkAcHHE. PenrkToBOe n3nydeHue. Teopust
Bonbiioro B3peiBa. OOpa3oBaHHEe XUMHYECKUX 3JIEMEHTOB.
dopmupoBaHHUe TralakKTHK U 3Be3/. Y CKOpeHHUe pacmupenus Beenennoil.
«TeMHast DHEpPTHUS» U AaHTUTATOTEHHE

IoaroroBka u mpe3eHTanus COOOLICHHUS O AesiTenbHoCcTH ['aMoBa u
naypeatoB HobGeneBckoii mpemuu o (husnke 3a paboThl 0 KOCMOJIOTHH

7Ku3nb u pa3ym Bo BceseHHoii (1 yac)

1/32

Ypok —
KOH(epeHIus
«OAMHOKH JI MBI BO
Bcenennoii?»

ITpoGnema cyiiecTBOBaHHs )KH3HH BHE 3eMJIH. Y CIIOBUS,
HEOOXOIUMBIE TS pa3BUTHUS KU3HH. [TOMCKY KM3HH HA IUTAHETAaX
Conueynoit cucteMbl. CIIOKHBIE OpTaHHYECKHE COSAMHEHUS B KOCMOCE.
CoBpeMeHHbIE BO3MOKHOCTH PaIHOaCTPOHOMHUH U KOCMOHABTHKH IS
CBSI3H C JPYTMMH [IUBIIIN3AIMAMH. [[ITaHETHBIE CHCTEMBI Y IPYTUX 3BE3I.
UenoBevecTBO 3asBISIET O CBOEM CYIECTBOBAHHHU

IoaroroBka u mpe3eHTaHsI COOOUIEHUSI O COBPEMEHHOM COCTOSHUHU
HAaYYHBIX HCCIIENOBAaHMH MO POoOIeMe CyIIeCTBOBAHUS BHE3EMHOH KHU3HU
BO BeenenHoi. Yuactre B IMCKYCCHH TTI0 ATOH MpodIeMe




KanennapHo-tremarnyeckoe miaHupoBanue actpoHomuu 11 kiacce (32 yacos, 1 yac B Hees110)

OMAIIH
Ne HasBanmne pa3snesion IInanmpyemble pe3yabTaThl ce 3{1[}1 AHMe
u/n Tema pazaenoB
Tema ypoxon JInyHOCTHBIE MeranpeaMeTHBbIe IIpeameTHbIe
[Ipenmer (dbopmupoBaHue (hopmynupoBaTh BOCTIPOU3BOJUTH CBEJICHUSI 110 UCTOPUHU I.1
ACTPOHOMHUH. MTOJIOKUTETBHOTO OTHOIIEHHUS K BBIBOJIBI U 3aKITIOYEHUS Pa3BUTHS ACTPOHOMHH, €€ CBSI3SIX C (PHU3HKOH 1 Cxema
11 POCCHICKON acCTPOHOMHUYECKOU MaTeMaTUKOU «CBs3b
HayKe ACTPOHOMHUH C
JIIPYTUMU
HayKaMu»
HaGmonenus — dhopmupoBanue KJIaCCH(QHUIIMPOBATH HCIIOJIb30BaTh MOJIYYEHHBIE paHEee 3HaHUS I1.2.1
OCHOBA aCTPOHOMHUU yOEXIEHHOCTH B BO3MOKHOCTH 00BEKTHI UCCIIEIOBAHUS, IUTsE OOBSICHEHHS YCTPONUCTBA M IPUHIINIIA
2/2 [TO3HAHM 3aKOHOB PUPOABI 1 UX CTPYKTYPHPOBATh paboTHI TerecKoma
WCIIONIB30BaHMS Ha OJIaro pa3BUTHA | M3yYaeMBbId MaTepHal
YeJIOBEYECKON MBUJIM3ALAN
1/3 3Be3/IBI M CO3BE3MS. (dhopMupoBaHUEC YMECHHUS BBITIOJTHATD BOCIIPOU3BOJIUTE OMPEICIICHNS TCPMITHOB [1.2.2-2.4
HeGecHbie KOOpIUHATEI. YIpaBIATh CBOEM MTO3HABATENBHON | MO3HABATENbHBIE U Y TIOHSITUI: CO3BE3/IUE;
3Be3AHBIE KapTHI. JesITeTbHOCTHIO, OTBETCTBEHHOT O MIPAKTHYECKUE 3aIaHUs OpHUEHTAINHs HA MECTHOCTH
OTHOIIEHUS K YIEHHIO
2/4 Bunumoe npmxenne (dhopmupoBaHUe HaXOAWUTb IPOOIEMY BOCTIPOM3BOUTH TOPU3OHTAIBHYIO U IL.5,
3BE3/1 Ha PA3MUIHBIX [TO3HaBaTENHHON U WCCIIEZIOBAaHUSA, CTABUTH HKBATOPUANBHYIO CHCTEMBI KOOPIWHAT; MPaKTHIECKOe
reorpauIecKux WH()OPMAITMOHHON KYJIBTYPHI BOIIPOCHI, BBIJIBUTATH VMMETh IIPEICTaBICHNE O TIOJBHUKHOMN 3a/1aHue
IIAPOTaX. TUTIOTE3Y, MpeIaraTh KapTe 3Be3THOr0 Heda;
aJbTEpPHATHBHEIC OOBSICHITH HaOIIIOJTaeMbIe
CIIOCOOBI perIeHus HEBOOPY>KEHHBIM TJIa30M JIBIDKEHHS 3BE3]] Ha
poOIeMBbl U BHIOMPAThH Pa3IMYHBIX reorpaUuecKux MUPOTaxX
U3 HUX HambOoIee
3¢ (HhEeKTUBHBIH,
3/5 Bunnmoe romanoe (popmupoBanmne aHAJM3UPOBATH BOCIIPOM3BOIUTH ONpeIeNIeHIs TEPMHUHOB I1.6
nerxenne ComHIa. MO3HABATENbHON HaOII0/JaeMEbIe SBIICHUS U Y TIOHATHH: BBICOTA U KyabMUHanus ColHIIA,
OKIIMNTHKA. MH(OPMALMOHHOM KYJIbTYPbI, B TOM | 0OBACHATH IPUIMHBI HX SKIIUIITHKA;
YHCIIC HABBIKOB CAMOCTOSITEILHON BO3HUKHOBEHUS OOBSICHATH HAOIIOIaEMBIE
paboThI ¢ KHUTaMH W TEXHUYECKUMU HEBOOPYKEHHBIM IJ1a30M ABUxkeHUsT ConHLa
cpeacTBaMu HH(OPMAIHOHHEIX Ha Pa3JMyYHbIX TeorpadMuecKux MIUPOTax
TEXHOJIOTHH
4/6 HBwwxenne u (azbl ¢dbopmupoBaHue aHaJIU3UPOBATH 00BACHATH HAOMIOAaEMbIE I1.7,8

JIynel. 3atmennsa ConHua

MO3HABATEIbHON 1

Ha6J'IIO,I[aeMLI€ SIBJICHUA U

HCBOOPY’KCHHBIM I'JIa30M IBUKCHUC U (1)8.3]:1




u JIyHbI. WH(POPMATUOHHOHN KYJIBTYPBI OOBSACHATH MPUYMHBI UX Jlynsl, npuuunsl 3atMennit JIynsr u Connua
BO3HHKHOBCHUSI
5/7 Bpewms u xanennaps. (dhopmupoBaHue TOTOBUTH COOOIICHUS BOCTIPOU3BOUTD ONpPEAEICHNUS TEPMUHOB I1.9,
MO3HABATENBLHON 1 U TIPE3CHTAIINY C Y TIOHSITUH: MECTHOE, TOSICHOE, JIETHEE U JIOMAIITHSS
WH(POPMAITUOHHOHN KYJIBTYPBI UCIIONIb30BAHUEM 3UMHee BpeMms,; KOHTPOJbHAs
MaTEepHaNoB, MOJTy4YEeHHBIX OOBACHATH HEOOXOTUMOCTh BBEACHUS pabora
u3 MHTepHeTa u 1pyrux BHCOKOCHBIX JIET U HOBOT'O KaJICHITAPHOTO
HCTOYHHKOB CTHIIS;
OIIPEJIENSTh BPEMSI IO PACTIONIOKEHHIO
CBETHJI Ha HeDe
1/8 PasButne (dopmupoBaHue KJIacCU(PUIIIPOBATH BOCTIPOU3BOIUTH HCTOPUYECKHE CBEICHUS I1.10,
MpeCTaBICHUI O T03HABATENbHOMN U 00BEKTHI UCCIIEIOBAHNS, 0 CTaHOBIICHUU U Pa3BUTHH JIOKIIa]t
CTPOECHMH MHUpA. MH(OPMALMOHHO! KYIBTYPEI, B TOM | CTpyKTYpPHUpOBaTh TeJIMOLEHTPUYECKON CUCTEMBI MHUpa
YHCJIC HABBIKOB CAMOCTOATECIBbHON %
pa6OTBI C KHUI'aM1 U TEXHNYCCKNUMHA gif;;r;;i;i’iegflijgﬂbl u
cpencTBaMu MH(OPMALMOHHBIX T —
TEXHOJIOInu
2/9 Koudurypammm dhopmupoBanue Ha TIPaKTUKE BOCIIPOU3BOJIUTE OMPECIICHNS TSPMITHOB I.11,
wiaHer. CuHoan4YecKui [I03HaBaTEIbHOMN U H0J1b30BaThC OCHOBHBIMU | U TIOHSTHI: KOHGUIypauus IJIaHeT, MIPAKTUIECKOE
HepUo/. UH(OPMALMOHHOHN KYJIbTYpHhI JIOTUYECKUMH NIpHEMaMH, CUHOIMYECKHUI U CUIICPpUUECKHUI NTeprOIbI 3aJaHue
MeTOIaMH HaOJIOCHMSI, oOparieHus TIaHeT
MOJIETTMPOBAHUS,
MBICJIEHHOT O
IKCIEPUMEHTA,
IIPOTHO3UPOBAHUS
3/10 3aKOHBI ABMXKEHUS (dhopMupoBanue yOEKICHHOCTH Ha TIPaKTHKE BOCIIPOM3BOJIUTE OMPEICIICHNS TCPMIHOB I1.12,
rwaHer ConHeyHon B BO3MOKHOCTH IO3HAHHS 3aKOHOB I10JIb30BATHCSI OCHOBHBIMM | U IIOHSATHN: aCTPOHOMHMYECKAs €IMHHLIA; Tabauna
CHUCTEMBI. MPUPOJIBI M UX UCIIOJIb30BAHUS HA JIOTUYECKUMU IIPUEMAMHU, ¢dhopmynrpoBaTh 3aK0oHEI Kerurepa,
671aT0 Pa3BUTHS YETOBEUCCKOI METOAAMU MBICJICHHOT'O OIIPENENATh MACCHI IIJIaHET Ha OCHOBE
HHUBUIIM3AIHH DKCIIEPUMEHTA TpeThero (yTouHeHHOro) 3akona Kerurepa
4/11 Ornpenenenne ¢opmuposanune BBINONTHATh BOCIIPOU3BO/IUTH ONPEIEICHUS TEPMUHOB .13
pacCTOSIHUI U pa3MepoB [03HABATENILHOU U MO3HaBATENIbHBIE U Y MIOHSITUI: TOPU30HTAJIBHBIN Mapaiiakc,
Ten B COHEUHOM MH(OPMALMOHHOM KY/IBTYPBI, B TOM | MpaKTHYECKHE 3aJaHus YTJIOBEIE pa3Mephbl 00bEKTa;
CHCTEME. YHCIIC HABBIKOB CAMOCTOSITEILHON U3BJIEKATH BBIYUCIISITh PACCTOSIHUE JO IJIAHET MO
PabOTHI ¢ KHUTAMH H TEXHHYECKHMH uH(MOpMAITIIO U3 TOPU30HTAJIBHOMY MapaJUIaKCy, a UX pa3MepsI
cpeacrsamMu HH(OPMAIHOHHBIX Pa3IMYHBIX MCTOYHUKOB M | 1O YIJIOBBIM pa3MepaM M PacCTOSHHMIO;
TEXHOIIOTHH KPMTHYECKHU €€ OLIEHMBATh
5/12 [IpakTnyeckas OpraHu3alus PopMynupoBaTh BOCIIPOM3BOJUTH ONPEIEIIEHNUsS TEPMUHOB I1.14.1-
pabora c miaHoM LieJIEHAIIPABJICHHON po0JIeMy UCCIENOBaHUA M | U TIOHSTHH. 145
ConHEeYHO! CUCTEMBI. MMO3HABATENBHOM JIESITENbHOCTH B M3BIIEKaTh HHPOPMALHIO MPAKTUIECKOE
X071 IPaKTHYECKOi paboThl 3aJaHue




6/13

OTkpeITHE U
MIpUMEHEHHE 3aKOHa
BCEMHUPHOTO TATOTEHUS.

¢dhopmupoBanue
II03HABATEIbHOW U
WH(POPMAITUOHHOHN KYJIBTYPBI

BBITIOJTHATH
IMO3HAaBATCIbHBIC
IMMPAKTUYCCKUC 3aJaHnA

OMNUCKHIBATH OCOOCHHOCTH JABIKEHMS TEIT
ConHeYHOI CUCTEMBI IOJT ICHCTBUEM CHII
TATOTEHHSI 10 OPOUTAM C Pa3THYHBIM
JKCIICHTPUCUTETOM;

OOBSCHSITH MPUYUHBI BOSHUKHOBCHHUS
MPUIMBOB HA 3eMJI€ U BO3MYIIICHUMA B
nBykeHuU Tell COITHEUHOM CHCTEMEL,

XapaKTepU30BaTh 0COOCHHOCTH
JIBIKEHUS 1 MAaHEBPOB KOCMUYECKHUX
arnmapaToB 1S ucciegoBaHus Ten CoTHEeIHON
CHCTEMBI.

Jlomarns
ST KOHTPOJIbHAS
pabota

7114 [Brxenue (dhopMHupOBaHUE YMEHHS KI1accu(puIMpOBaTh MPUMEHSATH TPHOOPETEHHBIE 3HAHUS U I1.15
HCKYCCTBEHHBIX YIIPaBIATH CBOEH MO3HABATENHFHON OOBEKTHI UCCIIEIOBAHM, YMEHHUS MIPH U3YIEHUH aCTPOHOMHH IS
CIIyTHUKOB 1 JEATEIIbHOCThIO CTPYKTyprUpOBaTh peLIeHNs TPAaKTHYECKUX 3a]aY,
KOCMHYECKHX aIlapaToB u3ydaeMblii MaTepual, BCTPEYAIOIINXCS KaK B y4eOHOW MMpaKkTHKeE, TaK
(KA). apryMCHTHPOBATE CBOIO 1 B IIOBCEJHEBHOM YEIIOBEYECKOMN KU3HA
MO3UITHIO, (POPMYITHPOBATH
BBIBOAbI U 3aKJIFOYCHU A,
1/15 ConHeyHas cucrema (dhopMupoBaHUEC YMCHHUS BBITIOJTHATD bopMyIHpoBaTh ¥ 000CHOBBIBATH I1.16
KaK KOMILJIEKC Tell, YIIPaBJIATH CBOEH IO3HABATENbHOW | IIO3HABATEIbHbIE U OCHOBHBIE IIOJIOXKEHHS COBPEMEHHOM
MMEIOIINX ol11ee JeATEelIbHOCThI0, OTBETCTBEHHOI O IPaKTUYECKHUE 3aJaHus THITOTE3bI 0 (POPMUPOBAHUH BCEX TEI
IIPOUCXOKICHHUE. OTHOUICHUS K YYEHUIO ConHeyHO! CUCTEMBI U3 €IMHOIO
rasonblLIeBOro 00J1aka;
omnpenensTh nouaTus: ConHeuHas
CHCTEMa, IUIaHeTa;
OOBACHSITh MEXaHU3M NIAPHUKOBOTO
s dexTa u ero 3HAUCHHUE TSI POPMUPOBAHUS
Y COXpaHEHUs! YHUKAJIbHOU IPUPOIBI 3eMIU
2/16 3emns u JlyHa - (dhopmupoBaHue HaXOIWTh MIPodIEMy OIPENENATh U Pa3nuyaTh MOHITHS: I1.17

JIBOMHAS IJIaHETA.

[TO3HaBaTENbHON U
UH(POPMALMOHHOHN KYJIbTYPBHI;
thopmupoBanue
MOJIOKUTEIFHOTO OTHOLIECHHSI K
pOCCHIICKOM aCTPOHOMUYECKOM

HayKe

HCCIICOBAHUS, CTABUTh
BOIIPOCHI, BBI/IBUTATh
THIIOTE3Y, Mpe/JiaraTh
AJIbTePHATHUBHBIE CIIOCOOBI
pemeHus MPOOJIEMBI U
BBIOMPATh U3 HUX
HaubOoee () peKTHBHBIH,
KJaccu(UIpoBaTh
00BEKTHI UCCIICIOBAHHS,
CTPYKTYpPHPOBATH
U3ydaeMbIid MaTepHall,
apryMEHTHPOBATH CBOIO

IUIaHETa, €€ CITyTHUKHY;
OIUCBIBATH NTpUpoay JIyHbl U OOBSICHATH
IPUYHMHBL €€ OTINYHS OT 3eMJIn




HO3UIHI0, HOPMYIINPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

3/17 JIBe TpymIbI MIaHer. (dhopmupoBanue BBITIOJTHATH MIEPEUUCIATh CYIIECTBEHHBIC Pa3INIns 3amoaHUT
Mo3HaBaTEILHON U IIO3HAaBATCIbHBIC U IIpUPOALI ABYX I'pyHII IJIAHET U O6’bﬂCHﬂTb b Ta6m/1uy.
WH(POPMAITMOHHOHN KYJIBTYPHI; MIPaKTUYCCKUE 3a1aHUs IIPUYUHBI UX BOSHUKHOBEHUS
4/18 ITpupona nianer (dhopMupoBaHuEe YMEHHUS BBINOJIHSATH ONPENENATh HOHITHUS: IJIAHEThl 3eMHOU I1.18,
3eMHOI TpynIibl YIIpaBJIATH CBOEH MMO3HABATEIIHLHOMN IIO3HAaBATCIBbHBIC U TpYyINIIBI; IIOATOTOBHUTH
JACATCIIbHOCTBIO, OTBETCTBCHHOI'O IMMPAKTUYCCKUC 3aJaHN IMPOBOAWUTH CPABHCHUC MepKypI/ISI, COOGHICHI/IC
OTHOIIIEHUS K YUYEHUIO Benepbr u Mapca ¢ 3emiteli o peibedy
MIOBEPXHOCTHU U cOcTaBy aTMocdep, yKa3bIBaTh
CJIe/Ibl DBOJIIOIIMOHHBIX U3MEHEHUM TTPUPOIBI
OTHUX IIJIAHET
5/19 Ypok-nucckycus (dhopMHpOBaHUE YMEHHS BBIIIOJIHATD MPUMEHSATh IPUOOpEeTeHHbIE 3HAHUA U Ymp.14
«[TapHuKOBEI# 2 deKT: HaxOJWTh aJeKBATHBIE CITOCOOBI II03HABATEIbHBIE U YMEHHS IIPU U3YYEHUU ACTPOHOMUH IS
110JIb3a HUJIN Bpe}l?» IIOBCIACHNU A, BSaHMO)IefICTBHSI u IMMPAKTUYCCKUC 3aJaHU peuI€HuA IMPaKTUYCCKUX 3a1a4,
COTPYAHHYECTBA B MPOIIECCE W3BIIEKATh BCTPEYAIOIINXCS KaK B y4eOHOW MpaKTHKE, TaK
yaeOHOM 1 BHEYUEOHOH uHGOpMAITHIO U3 Y B IOBCEIHEBHOM YEJIOBEUECKOMN KUZHU
JeSITeTbHOCTH, TPOSBIISATH Pa3IMYHBIX HCTOYHUKOB H
YBa)KHUTENBHOE OTHOIIEHUE K KPUTHYECKH €€ OIIeHUBATh
MHEHHIO ONTIOHEHTA B XOJIE
00CYX/IEHUS CTIOPHBIX
po0OJieM HAYKH.
6/20 [11aHeThI-rUraHThl, (hopmupoBanue Ki1accu(pUIUpPOBaTh OIHCHIBATh XapaKTePHbIE OCOOEHHOCTH IL.19
WX CIIyTHHKH W KOIBIIA. [TO3HaBaTENHHON U OOBEKTBI HCCIIENIOBAHMS, MIPUPOJIBI IIJIAHET-TUTAHTOB, UX CITYTHUKOB U
WH()OPMAITMOHHON KYJIBTYPHI, CTpYKTYypHpOBATh KOJIET]
dopmupoBanme U3y4aeMblil MaTepual,
MOJIOKUTEIBHOTO OTHOLIEHHUS K ApryMeHTHpOBAThH CBOIO
POCCHICKOM aCTPOHOMHYECKON MO3UIHIO, OPMYIHPOBATE
HayKe BBIBOABI U 3aKJIIFOYCHU A,
7/21 Masie Tena (hopmMupoBaHuE YMEHUS BEITIOJTHSITH OTIPENENSITh U Pa3InyaTh MOHITHS: MaJIbIe 11.20.1-
CoiHe4HOI crcTeMbl VIIPaBISTH CBOSH IMO3HABATENFHONW | ITO3HABATENbHBIC U Telna, aCTepOUIbl, TNIaHEThI-Kapiauku, komeTsl, | 20.3
JeSITeTbHOCTHIO, OTBETCTBEHHOT O MIPAKTHYECKUE 3aIaHUS METEOPOU/IbI, METEOPHI, OOJIUIBI, METEOPUTHI;
OTHOIIIEHUS K YUSHHIO -XapaKTepPU30BaTh IIPUPOY MAJBIX TeIl
CoHEeYHOU CHCTEMBI U OOBSICHATH TPHUYHHBI
WX 3HAYUTEIbHBIX Pa3TuIui
8/22 Mereopbl, OOTHIbI, (hopMupoBaHue yMEHUS Ha TPaKTUKE OIPENEeNSITh U Pa3inyaTh MOHSITHS: [1.20.4,
METEOPHUTHI. YIIPaBJIATh CBOCH MO3HABATENbHONW | TIOJIB30BAThCS OCHOBHBIMU | METEOPBI, OOJIH b, METECOPHUTHI; JTIOMAITHSSA
JeATEIbHOCThIO, OTBETCTBEHHOT O JIOTUYECKUMHU OIKCKHIBAThH SIBJICHUS] MeTeopa U 0ommia, KOHTPOIIbHAS




OTHOIIIEHUE K YUCHHUIO, TOTOBHOCTh MpHEMaMU, METOJIaMU | OOBSICHATH MPOLIECCHI, KOTOPHIE MPOUCXOSIT pabota
U CIIOCOOHOCTh K CAMOPA3BUTHUIO U | HAOIIOJICHHUS, MIPY IBUKCHUU TEJI, BIICTAIOIINX B aTMochepy
caM000pa30BaHUIO, & TAKKE MO/ICITUPOBAHMSI, TJIAHETHI C KOCMUYECKON CKOPOCTHIO;
OCO3HAHHOMY ITOCTPOCHUIO MBICJICHHOTO OIKCHIBATh MTOCIICACTBUS MAJCHUS Ha
WHIUBHTyaJIbHON 3KCIIEPUMEHTA. 3eMJII0 KPYITHBIX METCOPUTOB;
00pa30BaTENbHON EATEILHOCTH Ha OOBSICHSITH CYITHOCTh aCTEPOUIHO-
OCHOBE YCTOMUYHBBIX KOMETHOW OIacHOCTH, BO3MOXXHOCTH 1
MM03HABATEIbHBIX HHTEPECOB. CrocoObl €€ PEIOTBPAICHUS.
1/23 CorHIie: ero cocras (hopmupoBaHue BBITTOTHATE OTIPENENSTh U Pa3inyaTh MOHITHS: I1.21.1-3
Y BHYTPEHHEE CTPOCHHUE. I03HABATEIILHON U MO3HABATEIIbHBIC U 3BE3/1a, MOJICIb 3BE3/Ibl, CBETUMOCTh;
MH(POPMALMOHHOM KyJIbTYPBI, B TOM | pakTUUeCKUe 3a1aHus XapaKTepU30BaTh (PU3MUECKOE COCTOSHUE
YHCIIC HABBIKOB CAMOCTOSITEIIBHON Benlectsa CoHIA U 3B€3[ U UICTOYHUKHU UX
pa60T1>1 C KHUI'aMH1 U TEXHUYCCKUMU 3HepFI/H/I;
CpeAcTBaMH H)OPMAITHOHHBIX OIKMCHIBATH BHYTPEHHEE CTPOCHUE
TEXHOTOTHH ConHIa U CrIocoObl Tepeiaun SHEPIuH U3
LIEHTPa K IOBEPXHOCTH;
OOBSICHITh MEXaHH3M BO3SHUKHOBEHHS Ha
CouHIle TPaHYJISALUY U TISITEH;
OITUCHIBATH HAOIIOIAEMBIE TTPOSIBIICHHUS
COJIHEYHOW aKTUBHOCTU U MX BIIVMSIHUE HA
3emiio
2/24 CoiHeuHas dhopMupoBaHue BBITIOJIHSTh OIPENENATh U Pa3inyaTh MOHITHS: I1.21.4
AKTHBHOCTH U €€ BIUSHUE | MO3HABATEILHON U MO3HABATENbHbBIC U CBETUMOCTb, MAPCEK, CBETOBOM TOI;
Ha 3eMITio. WH(POPMAITMOHHOHN KYJIBTYPHI; MPAKTHYECKUE 3aJaHUS BBIYUCIISITh PACCTOSIHHE JI0 3BE3]T TIO
(dbopmupoBaHUe TOAMYHOMY TIapaliakcy;
MOJIOKUTELHOTO OTHOIIICHHS K Ha3bIBATh OCHOBHBIC OTIIMYUTEILHBIC
POCCHICKOM acCTPOHOMHUYECKOM OCOOCHHOCTH 3BE3]T Pa3THMIHbIX
HayKe MOCIIeZI0OBATEIbHOCTEH Ha JUarpaMme
«CHEKTP—CBETHMOCTDY;
3/25 dusndeckas mpupoaa (dhopmupoBaHue KIaccH(pUIMIpPOBaTh CPaBHHUBATH MOJIENIN PA3THMYHBIX THIIOB I1.22,
3BE3I. MO3HABATEIHHON U OOBEKTHI MCCITEAOBAHMS, 3B€e3]] ¢ Monenbio ComHIa; 23.1, 23.2
MH()OPMAITMOHHON KYJIBTYPHI CTPYKTypUpPOBAaTh
W3ydaeMblii MaTepHal,
apryMEHTHPOBATH CBOIO
TIO3HITHIO, (HOPMYIHPOBATE
BBIBOJIBI ¥ 3aKJTIOYCHNS,
4/26 [Tepemennsie u (hopmupoBaHHe YOSKICHHOCTH BBITIOJHATH OOBSCHSITH MPUYNHBI U3MEHEHHUS 11.23.1-4,
HECTAIlMOHAPHBIC 3BE3/(bl. | B BO3MOXKHOCTHU IO3HAHMS 3aKOHOB IM03HaBaTENbHBIC U CBETHMOCTH TTEPEMEHHBIX 3BE3]I; 24.1

Opupoabl U NX UCITOJIB30BAHHA HA
Oiaro Pa3sBUTHA YeJI0BeUeCKOM

MNPaKTUYCCKUC 3aJaHUA

OIKCHIBAaTh MEXaHU3M Beliblek HoBbIX 1
CBEpXHOBBIX;




LUBUJIA3AIAA

OLIEHUBATh BPEMs CYIIIECTBOBAHUS 3BE3[ B
3aBUCHUMOCTH OT UX MAacCHI;

OITMCHIBATH ATAIBl (HOPMHUPOBAHHUS U
3BOJIIOLIUU 3BE3/IBL;

XapaKTepu30BaTh PU3HUECKUE
0COOEHHOCTH 00BEKTOB, BOSHUKAIONINX Ha
KOHEYHOH CTaJIN¥ SBOJIOIUHU 3BE3/1: OeIbIX
KapJIMKOB, HEUTPOHHBIX 3BE3/1 M YUEPHBIX ABIP

5127 DBOJIONHUS 3BE3]T. (dhopMupoBaHUEC YMEHHUS XapaKkTepHu30BaTh OCHOBHBIC TTapaMeTPhI COCTOSTHHS 11.24.2
HaXOoaUTh aACKBAaTHHBIC CHOCOGLI (1)I/ISI/I‘ICCKI/IC OCO6eHHOCTI/I 3BC3IHOI0 BEIICCTBA: IIJIOTHOCTBD, JOMalIHAA
TTOBEJICHUSI, B3aUMOACHCTBUS U 00BEKTOB, BOSHUKAIOIINX TeMIeparypa, XMMAUYECKUHU COCTaB, KOHTPOJIbHAS
COTpYJIHHYECTBA B TpoIecce Ha KOHEYHOH cTajiuu ¢busndeckoe cocrosiHre. MX B3aMMHYIO pabora
y4eOHOI 1 BHEy4eOHOMH IBOJIIOIIMH 3BE31: OEIbIX 00yCTIOBIEHHOCTb.
ACATCIBHOCTH, ITPOABJIATH KapJIMKOB, HeﬁTpOHHBIX
YBKUTEIBHOE OTHOIICHHUE K 3BE3J1 U YEPHBIX JIbIP
MHCHHIO OIIIIOHEHTA B XOAC
00CYX/IEHUS CTIOPHBIX
po0JIeM HayKH.
6/28 [Iposepounas pabora dhopMupoBanue CHUCTEMAaTU3UPOBATh OOBSICHITh MEXaHH3M BO3HUKHOBEHHS Ha
«Comnnane n ConHedHas yOeXIEHHOCTH B BO3MOXXHOCTH 3HAHHS O METOJaX ConHIie TpaHyJIsIIH U TISTEH;
CHCTEMay. MO3HAHUS UCCTIC/IOBAHUS U OITUCHIBATH HAOIIOIaEMBIE TIPOSIBIICHHS
3aKOHOB TIPUPOJIBI U HX COBPEMEHHOM COCTOSIHUH COJIHEYHOW aKTUBHOCTU U MX BIIMSIHUE HA
WCIIONB30BaHMS Ha OJIaro pa3BUTHSA | MPOOJIEMBI CYIIECTBOBAHUA | 3EMITIO;
YeJIOBEYECKON IMBUIIM3ALINH. JKU3HU BO BeceneHHOM.
1 Hama I'amaktrka. dhopmupoBaHHe BBITIOJTHATD XapaKTepHU30BaTh OCHOBHBIC ITapaMeTPhI I1.25.1-
129 [103HABATEIbLHON U [103HABaTEIbHBIC H lanakTuku: pa3mMepbl, COCTaB, CTPYKTYpa H 25.2 I1.25.3-
WH()OPMAITMOHHON KYJIBTYPHL. MPaKTHYCCKUC 3aTaHMUS. KHHEMATHKA; 25.4
(bopmupoBanue yOSKIEHHOCTH B OIPEICTISITh PACCTOSTHUE JI0 3BE3THBIX
BO3MOKHOCTH TIO3HAHUS 3aKOHOB CKOIUJICHUH M TaJaKTUK 10 1edeniaM Ha
NpUPOABI M UX UCITOJIb30BAHMS Ha OCHOBE 3aBUCUMOCTH «IIEPUOJ - CBETUMOCTEY;
0J1aro pa3BUTH YETIOBEUECKON PACIIO3HABATH THITHI [ANAKTHK:
HHUBUIIM3AIHH CIUpabHbIE, SJUTMITHYECKIE, HEMPaBHIbHBIE.
XapaKTepHU30BaATh OCHOBHBIC MAPAMETPHI
['anakTHKH: pa3Mephbl, COCTAB, CTPYKTYPa U
KHHEMATHKA.
2/30 Jpyrue 3Be31HbIC MPOSIBIIATH YBAXKHUTEINBHOE HaXOIUTb NpodiieMy OTIPENEeNSITh PACCTOSHHE JI0 3BE3/THBIX m.26

CUCTEMBbI — I'aJIaKTUKH.

OTHOIIICHUE K MHEHHUIO ONITOHEHTA
B X071€ 0OCYKIECHUS CIIOPHBIX
pobieM HayKH.

UCCIICIOBAHUS, CTABUTh
BOIPOCHI, BBIJIBUTATh
THITOTE3Y.

CKOILJICHUM Y TaJaKTHK 110 I_Ie(l)GI/I,Z[aM Ha

OCHOBC 3aBUCUMOCTHU «IICPUO/ - CBECTUMOCTb»,
pacrno3dHaBaThb TUIIBI I'AJIAKTHUK!

CIIMPAJIBHBIC, SJITIMIITUYCCKUC, HCITPABUJIbHBIC.




3/31 Kocmonorus nauana (dhopMHupOBaHUE YMEHHS HaXOIUTh IpodIeEMy OOBACHATH CMBICI IOHSITHIA: KOCMOJIOTHS, I1. 27
XX Beka. OCHOBBI HAXOIUTH aJIeKBaTHBIE CIIOCOOBI UCCIIEA0BaHUs, CTABUTD Bcenennas, monens Beenennoi, bonbmioi JHoxmnan o
COBPEMEHHOU MOBEJICHU S, B3aUMOJICUCTBHSI 1 BOIIPOCHI, BBIIBUTATh B3pBIB, PEIMKTOBOE U3ITYUCHUE; rpymnmnam
KOCMOJIOTHH. COTPYIHHUYECTBA B IIPOLIECCE TUIIOTE3Y, IIpeiaraTh CPaBHMBATH BBIBOABI A. DHHIITeNHHA U A.

yueOHOl 1 BHEY4eOHOH anbTepHaTHBHBIC cIIOcO0bl | A. @puaMaHa OTHOCHTEIBHO MOJIEIH
JeATEIbHOCTH, MPOSIBIISTH peuieHus mpodieMbl 1 Bcenennoii;
YBa)KUTENBbHOE OTHOIIEHUE K BBIOMpATh U3 HUX Hauobolee 00OCHOBBIBATH CIIPABEITUBOCTH MOJEIU
MHEHHIO ONTIOHEHTa B XOJIe 3¢ G EKTUBHBIH. OpuMaHa pe3ylbTaTaMu HAOTIOACHHH
00CYXJIeHUS CIIOPHBIX MTPOOIEM U3BJICKATh «KpacHOTO CMEIEHUs» B CIIEKTPaX TAIAKTHK;
HayKH. uH(pOpMaIIIIO U3 dhopmyIMpoBaTh 3aKOH Xa00i1a;
(dbopmupoBaHUe Pa3IMYHBIX HCTOYHUKOB OIIPEIENATh PACCTOSTHUE J0 TaJaKTHK Ha
yOEKJEHHOCTH B BO3MOXXHOCTH (BKITIOYAs CpecTBa OCHOBE 3aKOHa Xa00ma; 10 CBeTUMOCTH
II03HaHUsA MaccoBOW WH(pOpMaLH U CBEPXHOBBIX. OLIEHUBATH BO3pacT BeeneHHoi
3aKOHOB TIPUPOJIBI U X WHTEPHET-PECYpChl) U Ha OCHOBE MOCTOSTHHOM Xa00:a;
WCTIOJIb30BaHMS Ha OJIaro pa3BUTHSA | KPUTUYECKH €€ OI[EHWBATh; | MHTEPIPETHPOBATHL OOHAPYKEHHE
YeI0BEYECKOW ITUBIITU3AIINH. apryMeHTUPOBATh PEIMKTOBOTO U3TyYEHHS KaK CBUJICTEIbCTBO B
CBOIO IO3ULIAIO noJip3y runoressl I'opsiueld BeenenHoi;
KJTacCU()UIMPOBATH OCHOBHBIC IEPHOJIBI
3BOJIIOLIMY BeelleHHol ¢ MOMEHTa Havaa ee
paciumpenus - bonpioro B3psiBa;
MHTEPIIPETUPOBATH COBPEMEHHBIE
JaHHbIe 00 YCKOPEHUM pacIIMpeHus
BcenenHoll Kak pe3ynbrara IeiCTBUA
AHTUTATOTEHUS «TEMHOI 3HEpTun» - BUAA
MaTepuH, IPUPOAA KOTOPOH ellle HEU3BECTHA;
CHCTEMAaTHU3UPOBATh 3HAHUS O METOAX
UCCIIEIOBAHUS M COBPEMEHHOM COCTOSIHUU
poOJIEMBI CYIIECTBOBAHUS KU3HH BO
Bceenennoit
1/32 Ypok — (hopmMupoBaHuE YMEHUS BEITIOJTHSTH MPUMEHSTh TPHOOpEeTEHHBIC 3HAHUS U

KoHbpepeHus «OIMHOKA
11 MBI BO BeeneHHOI?»

YIOPaBJISATh CBOCH MMO3HABATEIBHOU

JCATCIBbHOCTBIO, OTBCTCTBCHHOI'O
OTHOHICHUS K YUCHHIO

IIO3HABATCJIBHBIC U
MPAKTUYCCKUE 3alaHuA

YMEHUS IPU U3YYCHUU aCTPOHOMHHM IS
peLIeHUs IPaKTHYECKUX 3a/1a4,

BCTPCHAKOIUXCA KAK B y‘I€6H0ﬁ IMPAaKTHUKE, TaK

n B HOBceﬂHeBHOﬁ YeJI0BEUCCKON JKU3HU
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