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a4 NMOYPOYHDbIE

MeTtoanueckoe mocobue IpegHAa3HAUEHO OJIA yUuTeseil, paboTammimx ¢ yued-
HO-MeTOAUUYEeCKUM KoMIiLTeKcoM «ActpoHomusa. 10—11 Kiaccwkl: 0a30BBIN YPOBEHB»
cepuu «Cdepsnl».

Oco6oe BHUMaHMWE HPU Pas3pabOTKE METOAMUYECKHX PEeKOMEeHIaIluii aBTOp yhe-
JISIJ peayiu3aliy MeKIIPeJMeTHBIX W HaAIpeIMeTHBIX CBs3eil, NCII0Jb30BAHUIO Me-
I1a00beKTOB, COBPEMEHHBIX MH(MOPMAIMOHHBLIX TEXHOJIOTHHN B yueOHOM Impoliecce,
a TaksKe OPraHU3aIl[UU CaMOCTOSTEJIbHON PabOThl IIKOJIHLHUKOB.

VuebHOE TOCOOME COCTOUT U3 ABYX YaCTe.

B mepBoit wacTu paccMmaTpmBalOTCs 00I[MEe MeTOAWYEeCKUEe DPEeKOMeHIaIuu K
KYPCY aCTPOHOMMUY M TIPUBOAUTCSA IOYPOUHOE TeMaTHuecKoe ILIaHWUpoBaHue. Pac-
CMOTPEHBI TaKHe IIPo0JeMbl METOSUKHY MPEIOoJaBaHUs aCTPOHOMUMU, KAK HeOO0XOmu-
MOCTh €€ M3y4YeHHUs B IIKOJIe, OCOOEHHOCTU ACTPOHOMHUHU KaK yueOHOTO IIpeaMera,
¢dopMBI, METOALI M COBPEMEHHBIE CPEICTBA OOYUYEHUsS aCTPOHOMUMU. Y OeIeHO BHIU-
MaHMe OPraHu3alliy CAMOCTOATENbHBIX HAOIIONEHUH IMKOJbHUKOB.

Bo BTOpPOIT yacTu mocoOusA MPUBOAATCS IPUMEPHbIE IJIaHbl 35 ypokoB. Kaskasrit
IJIaH YpoKa BKJIIOUaeT B ce0d: IeiM W ILIAaHUPYyeMble Pe3yJabTaThl YPOKa, PecypcChl
VMK, mepeueHb HeOOXOAMMOr0 O0OPYIOBAHUS M MH(MPOPMAIMOHHLIX PECYpPCOB, PEKO-
MeHJallU MEeTOAMCTA W TEeXHOJOTUYECKYI0 KapTy. TexHojormyeckas KapTa PacKpbI-
BaeT MOCJIeOBATEIbHOCTh 9TAIIOB YPOKa C YKasaHWEM BUIOB AESATEJTbHOCTU YUUTEJS
U yUYeHUKa, KPATKOTO COAEPKaHUS KayKJOTO Talla M HeOOXOAUMBIX PeCcypCOB.

B Hauasie Kaykmoii TeMbl JaHBI IepeUeHb METOAUYECKOI JUTepaTyphbl U CCHLIKU
Ha WHTEPHET-PEeCcypChl, KOTOPhI€ YUYUTEJb MOKET HCIIOJb30BAaTh IPU IIOATOTOBKE K
YPOKY W ero IIPOBEIeHUU.

PaspaboranHble aBTOpaMU ILIAHBI YPOKOB SIBJISIOTCSA IIPUMEPHBIMHU U MOTYT IIO-
HOJHATHCA U U3MEHATHCH YUUTEJIEM.

OBLVE VIETOANYECKME PEKONMEHAALIMN
O HEOBXOAMMOCT U3YYHEHNA ACTPOHOMWIA

IIpenonaBanve acTpoHOMHU B IIKOJIAX Poccum umMeeT NaBHUE TPAAWIIUN: KaK
CaMOCTOATEJBHYIO YUYeOHYI0 AUCIUILUIMHY €€ Hadajad M3y4YaTh B BBIIYCKHOM KJiacce
¢ 30-x rr. XX B., oTmMeTKa IIO0 acTpoHOMuu Bxonmya B arrecrar [5]. Ho B 1991 r.
9TOT TpEeaMEeT WMCKJIIUYMINA W3 Ynucjaa 0a30BBIX, XOTS BO MHOTUX IITKOJIAX aCTPOHO-
MUIO BCE Ke TPONOJIKAIM mM3ydaTh (HampuMmep, B IKojgax MockBel — mo 2007 r.).
C 2017 r., mocye Gosiee uem 10-seTHErO IepepbiBa, aCTPOHOMUS BHOBH BO3BpAIIlAET-
cA B IIKOJy B KauecTBe 0043amenbH020 yUeOGHOTO IIpeaMeTa.

ITouemy BasxkHO m3yuaTh acTpoHomuio? Komy ceiiuac, BO BpeMeHa IIPaKTU-
mu3Ma U JKECTKOM KOHKYDPEHIUU, HYKHBI 3HAHUA O IJIaHETaX M 3BE3Jax, O TOM,
Kak ycrpoeHa Bcesennaa? U uro :xe, cCOOCTBEHHO, MCCJIELYeT COBPEMEHHAsA acTpO-
"Homua? CylnecTByeT JOBOJBHO MHOTO TOUEK 3PEHMSA Ha TO, YTO MUMEHHO [OJI’KHO
BXOJUTH B KypC aCTPOHOMHU, KaKOBO MECTO 9TOI'0O Kypca U COOCTBEHHO aCTPOHO-
MHUYECKHUX 3HAHWI B (QOPMUPOBAHWU HAYYHOU KapTWHBI Mupa. Mbl Ha4YHEM C pac-
CMOTPEHUA pPOJU aCTPOHOMUY B Da3BUTUM HAYK W IIPAKTHUUYECKOTO IIPUMEHEeHU:d
ACTPOHOMUUYECKUX 3HAHUIMA.
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AcTpoHOMUSA Hrpajia U UIPAaeT BAKHYIO POJIb B DasBUTHUU PAa3JIMYHBIX HAYK.
C caMoro cBoero BOBHMKHOBEHUS aCTPOHOMUS CTHUMYJIWPOBaJia PA3BUTVE MaTEeMAaTUKU:
ISl pellleHWs 3a7ad, ONMCHIBAIONIUX [IBUYKEHUE CBETHJ II0 HeOy, ObLI paspaboTam
ammapaTr TpuronHomerpuu. HeoOxoamMocTh o0JierueHusi paboThl cO BCE 0oJiee yCIOMK-
HAIUMUCA TPUTOHOMETPUYECKUMU TaOJIUIlaMi, KOTOPBIE IIIUPOKO KMCIIOJIb30BATIUCH
I aCTPOHOMUYECKUX PACUYETOB, CTUMYJIUpOBaja u3obpeTeHme JorapudMoOB B HaUa-
ge XVII B. OcHosrl aHammsa u guddepeHnnaJbHOro NCUYNCICHNI paspadaThIBAINCh
1. HpOTOHOM, B YaCTHOCTH, AJISI CTPOrOro O0BACHEHUS BBITEKAIONINX 13 OTKPBITOTO
UM 3AKOHA BCEeMUPHOZ0 MsAZOMEHUs ABJIEHUN TPU NBUMKEHUUN HeOeCHBIX Tell.

Tarkas TecHas CBA3L C INIyOOKOUW OPEBHOCTU XapaKTepHa AJsA ACTPOHOMUU U
reorpadpuu. OpueHTHPOBKA Ha Cyllle W HAa MOpe, omupefejeHNe reorpadmuecKux
KOOPJAWHAT, yCTAHOBJeHWE (POPMBI W pPasMepoB 3eMJU — JOTU 3aJadlél pPeIlauch
U pemiaroTcAa Opu momomu actpoHoMuu. IIo Mepe ycoBepIlleHCTBOBaHUS HaOJIIOna-
TeJbHOU TexHUKU JlyHa, mianeTsl COTHEUHOI CHUCTEMBI, UX CIIYTHUKU CTAHOBATCS
00'BbEKTaMM WCCJIEJOBAHUA T'€OXMMUKOB, I'eODUBUKOB U APYTUX I'€OCIEIaIUCTOB.

Emé 6osee sHaumMa poJib aCTPOHOMUU U B pasdBuTum Guauku. g memoHcTpa-
nun 3pGeKTUBHOCTH co3manHoil Teopuu M. HpOTOH mMCIOJB30BajJ 3aJjauud acTpPO-
Homuu. VImenHo ¢usuka o006g3aHA aCTPOHOMMUM OTKPBITHEM IIOCTOSHCTBA CKOPOCTHU
ceera (0. Pemep, 1675 r.), uadparpacuoro uaiayudenusa (B. Iepmrens, 1800 r.).
CranoBnenue snexktpoguHaMuku (XVII—XVIII BB.), BOJTHOBOI U MOJIEKYJIAPHOMI
dusuxu (XIX B.), cmenmuajabHOUM U 006mIeii Teopuu oTHocuTedbHOcTH (XX B.) mpo-
UCXOAWJIO BO MHOTOM IIOJ BJIUSHUEM acTpoHoOMuu. VI B HaAcTodAlllee BpeMs acTpPO-
dusuKa HaXOAUTCA Ha HepeJHeM Kpae HayKW, B YACTHOCTU B CHJIy TOTO, UTO OHA
u3ydyaeT HEJOCTYNHBIE IOKa 3eMHOII (uauke (GyHIaMeHTAJIbHbIE ABJIEHUA W IIPO-
neccel. Hanmpumep, naske peKOpAHBIE A COBPEMEHHOM HAYKW U TEXHUKU MATHUT-
HbIE TI0JIA, IIOJyUYeHHBIe B Ja00paToOpuAX, B AECATKU pa3 MEHbIle, YeM MarHUTHbIEe
mons Genblx KapaukoB (107—10° I'c), u B cOTHM ThICAY pa3 MeHBbIIe MATHUTHBIX
noseil HelfiTpoHHBIX 3Bé3x (mo 102 I'c u Gousee). Taxkue cBepXCUIbHBIE MATHUTHBIE
IIOJIA CHOCOOHBI TaK HAMATHUYMBATL BAKYYM, UTO OH CTAHOBUTCS IIOXOXKUM HA aHU-
30TPOIHBIN Kpuctayia [9].

OTKpBITUS YYEHBIX B 00JIaCTU acTPOPU3UMKU U (PUIUKU dJIEeMEHTapHBIX dYa-
CTUI] TO3BOJIUJIN HEe TOJbKO YTOUHUTH PaHee HEMOHSATHBIe (GaKThl U yrJIyOUTH IIO-
HUMaHWEe TOT0, KaK YCTPOEH OKDPYIKaloIWii Mup, HO U OommcaTh 0ojee MOAPOGHO
U JJOCTOBEPHO caMO DOKIeHUe BcesleHHOU, e€ Ipoljoe, HacTosAllee M Oynpyliee.

B despasie 2016 r. cOCTOATOCH OOHO M3 BEJIMUANINIUX HAYUYHBIX OTKPBITUH IIO0-
CJIeIHETO0 BPEMEHU — OTKDPBITHE I'DABUTAIMOHHBIX BOJIH, KOTOPHIE OBLIN IIpeAcKa-
s3aupl mmoutu 100 Jger Hasan oOIeil Teopueill oTHocuTeabHOCcTH A. JiHINTeiHaA. Ilo
MHEHUIO OJHOTO M3 yYacTHUKOB mpoekta LIGO, pyKoBoAuTess rpynnbl «KorepeHT-
Has MHKPOOUTHUKA M paamodoToHUKa» Poccuiickoro xBauntToBoro meutpa (PKIl) Mu-
xamna 'opogernkoro, HaumHAaeTCA HOBas 9pa — 9pa I'PABUTAIMOHHO-BOJIHOBOH acTpO-
Homuu. MexkayHaponubiii mpoektT LIGO (Laser Interferometer Gravitational-Wave
Observatory — mazepHO-uHTepdepoOMeTpUUECKas TI'DPAaBUTAIIMOHHO-BOJIHOBas o0cep-
BaTopusi) craproBag B 1992 r., B HEM yuacTByIOT yuéHble ud 15 crpau. C camoro
Havaja MIPOeKTa B ero peajisaluy MPUHUMAaJIN ydacTue poccuiickme yuénbie [1].

Takum o6pasoM, aCTPOHOMUSA HE TOJHBKO WUJIJIIOCTPUPYET BCEOOITHOCTbL U IIPU-
MEHHMOCTb 3aKOHOB (UBWKHU, OTKPBITHIX Ha 3eMJje, K COOBITUAM KOCMHUUYECKUX
MacmiTaboB, HO U IIO-IPEKHEMY CTAaBUT IIepe]; COBPEeMEeHHOII (PUBUKOII HOBBIE 3a-
maun. PaccmorpenHme mpoOJsieMbl MPOUCXOXKAeHUs BceleHHOH, mpobJjeM CyIIecTBO-
BaHUA MHOYKECTBEHHOCTU BCEJIEHHBIX CTAHOBUTCS JOCTOSHUEM KBAHTOBOU (DUBUKU.
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Ha xauecTBEHHO HOBYIO CTYIIEHb MOAHSAJINCH KCCJIEAOBAHUSA XUMUYECKUX IIPO-
I[eCCOB, MPOUCXOIAINX 3a IIpeeiaMu 3eMJIN, U XUMUUECKOTO COCTaBa Pa3JIUUYHBIX
00bekTOoB. CeromHsa Mbl 3HAaeM, M3 YEro COCTOAT IIJIAHETHI U 3BE3JbI, B KAKOM CO-
CTOAHUY HAXOAWTCS BEIECTBO B 3BE3AHBIX KOJBIOEJAX — Ta30IbLIEBbIX KOMILIEK-
cax W HeIpax yMHUPAIOIINX HENTPOHHBIX 3BE3J]. XMMHWUYECKHE dJIeMEHThl B Heapax
3BE3J[, B ME)K3BE3JHOM IIPOCTPAHCTBE — HTO Te JKe caMble XMMHUYECKUEe DJIEMEHTHI,
U3 KOTOPBIX COCTOAT OKPYJKAaIOIl[ie HAC IpeaMeTbl, PACTEeHUs, »KUBOTHBIE U HAIIU
Tena. VI B 9TOM cMBbICJIe JIFOOOI UeJIOBEK COCTOUT M3 3BE3MHOM IBIIN — K3 SJIEMEH-
TOB, ABJAIONIUXCA IPOAYKTAMHU KU3HEHHOTO IIUKJIa 3BE3N. YMUpPAasd, 3BE3ABI JAIOT
JKU3Hb XMMHUUECKUM 3JI€MEeHTaM U B KOHEYHOM CUETe YeJOBEKY. 3BE3AbI mormbJiu,
uyTOOBI MBI CEeTOAHS OBLIN 3[€Ch, B 9TOM MUpeE.

Ocoboe 3HaueHue HMpPUOOpPeTaeT CBA3bL ACTPOHOMHUU U OMOJIOTMH C TOUKHU 3pe-
HUS S9KOJOTUHU, MOCKOJBKY BO3AEHCTBUE UeJOBEeKa Ha IPUPOAY 3eMJIU CPABHUMO C
BO3ZEMCTBUEM KocMuYecKuX (axTopoB. OCHOBHBIE MOJOMKEHUS TUIIOTE3bI ITPOWC-
XOKIEHUSA *KM3HU Ha 3eMJie, HMCCIEeJOBAHUSA CTEIIeHU IIPUCIOCOOJIAEMOCTH KUBBIX
OPraHWM3MOB K OKPYJKaIOIell BHEITHEN cpele, UX SBOJIIOINU, BLIBBIBAEMOII M3Me-
HEHUEM YCJIOBUH CYII[eCTBOBAHUSA, UTPAIOT OOJIBIIYIO POJIb IIPU PACCMOTPEHUU IIPO-
OJyieMbl KM3HM BO Bceesennoii. O0Hapy KeHHBIe He TaK JABHO ILJIAHETHBIE CHCTEMbI
y ApPYyrux 3BE3J POKIAIOT B HAC HAAEXKIY, YTO Mbl HE OJUHOKU B KOCMHUUYECKOM
mpocTpaHcTBe. Byayiiine mcciieJOBAaHUA IIOMOTYT HE TOJBKO PACKPBITH TAWHBI IIPO-
UCXOKAEHUS JKUBHU, HO U, BO3BMOYKHO, OOHADPYKUTH Apyrue eé (opMbl, 0 KOTOPHIX
MBI JajKe W He AoraJblBaeMcs ceiiuac.

C oxHOUI CTOPOHBI B aCTPOHOMUU BCE €Il€é OCTAETCS MHOTO HEWCCJIeLOBAHHOTO,
HEIIOHSATOT0, MHOTO BOIIPOCOB IIOKAa €Ié He MMEeIOT TOYHBIX OTBETOB: KaK BO3HUKJIA
CousiHeuHasi cucTeMa, FaJakKTUKU, UTO OIPEeAesseT UX JBOJIOINI0, HET 3aKOHUEHHOI
GusuUecKoil Teopuu poKIeHUA BcesieHHOIU, HescHa e€ cyanba B Oyaymiem. C apy-
TO# CTOPOHBI, YUEHBIE-ACTPOHOMBI MPAKTUYECKU €KeJHEBHO yCTAaHABJIMWBAIOT HOBBIE
DPEKODAbI, HAaXOAs HOBBIEe OOBEKTHI, MOBBINIAA TOUYHOCTH W3MEPEHUA PACCTOSHUI,
3arJsaAbIBas BCE JaJsibIlle W AAjibllle B IVIyOmHBLI BceleHHOI.

MHorue u3 Hac Jajke W He IOJ03PEBAIOT, KaK Pa3BUTUE HAYKU aCTPOHOMUU U
COBEPIIIEHCTBOBAHNE €€ TEeXHOJIOTMYECKOM 0as3bl BIMSAIT HAa TeXHUYECKUI Iporpecc
Ha 3emie. Tak, doronnénka Kodak Technical Pan 6bli1a nusHayaJibHO paspaboraHa
¥ KMCHOJIb30BaJIach AJIA 3aIllICU M3MEHEHUH B IIOBEPXHOCTHOII cTpyKType CoJsHIia.
Ho oma Hamma mupoKoe MCIOJIL30BaHUE B MeIUIIWMHE, cIieKTporpaduu, Qororpa-
dbum u gajke B UCKYCCTBOBEAEHUU — C €€ IOMOIIbI0 IPOBOAMJIOCH IEeTaJIbHOE WC-
cJeOoBaHUE CJIOEB KapTWH, YTO IIOMOTAJI0O OOHAPY'KUTH IOANEIKU.

Ha cmeny mnuéuxe Bckope mpuinam CCD-matuukm (pycckoe HasBaHUHe
«II3C-gaTunKm») — MOJYIPOBOAHUKOBBIE YCTPOIICTBA, ITO3BOJISIONIINE HAIIPAMYIO,
MUHYA (POTONMIEHKY, IoJaydaTh Hu@poBbie ¢oTorpaduu. HMsobperaTesun 3TOTO
ycrpoiictBa Yuanapn Boiian u [ixopmsxk Cvmutr moayumau HobGeseBCKyio IpeMHIo
no ¢usuke 3a 2009 r. Nsobperernue u mucmnosab3oBanume I[13C-maTumKoOB IIpUBeIn
K HACTOMAINEN PeBOJIOINUM CHavajla B NPUKJIAJHOM HayKe, 3aTeM B HAYKOEMKUX
TEeXHOJOTUAX, a B IIOCJeJHEee NecATUJIeTHe OHU MPOYHO BOIIJIM B HAIINY IIOBCe-
IHEBHYIO KH3HBb, cHejilaB €€ HaMHOro OoJsiee KompoprHoii. IlpemcrasnTe cebe,
KaK BBITJIALEJ ObI OOBIUHBIN MOOUJIBLHBIN TeJdedOH ¢ MJIEHOUHOIM, a He MudpPOBOM
doToramepoii!

Koueuno ke, mOCTM:KeHUA HayKU ACTPOHOMUU BHECJIU HAUOOJBINUU BKJAL B
pasBUTHE KOCMHUUECKUX TexXHOoJoruii. CIyTHUKU, MCIOJb3yeMble B BOEHHOM CEKTO-
pe AJasi 000POHBI, IO CYIIECTBY, SABJIAIOTCA TEJIECKOIaMU, OOPAIEéHHBIMU K 3eMJIe.
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B HHX HCHOJIB3YIOTCA Te K€ caMble TEeXHOJOIMH, YTO Y B COBPEMEHHBIX ACTPOHO-
MHUYeCKUX Tejieckomnax. O6paboTka m3o0pasKeHUil TaKyKe MPOU3BOAUTCSI METOTaMU,
npuMeHseMbIMU B acTpoHoMuu. CIyTHHKM CHCTEM IJIO0AJBHOI'O IIO3UI[MOHHPOBA-
HUSI OPUEHTHPYIOTCSI HAa aCTPOHOMHUUYECKHE O0BeKThl — KBasapbl U yAAJEHHBIE ra-
JAKTUKH, 4TOOBI OIIPENEeJIUTh TOUHOE II0JIOYKeHUe O0BbeKTOB Ha 3eMmJie.

AcTpoHOMHUYECKHNE MEeTOLbl MCIOJb3YIOTCS [OJId IIOMCKa IIOJIE3HBIX MCKOIIae-
MBIX, OCOOEHHO He(pTH, a TaKKe I PaspadoTKM U PasBUTUS HOBBIX BO300HOB-
JISIeMBbIX HMCTOUHNKOB SHEPTUM, B IEPBYIO OUEpPeIb COJHEUHOM. YiKe 00CYKIAIOTCS
MPOEKTHI CTPOUTEJBCTBA COJIHEUHBLIX 3JIEKTPOCTAHIIUMI Ha opbuTe 3eMJ, IMPOEKThI
OCBEIIeHUsI MTOBEPXHOCTU 3eMJU KOCMUYECKUMU NPOHCEKMOPAMU, KOTOPHIE TaKKe
mpearojaraeTcs pasMecTUTh Ha opOuTe. TexwHogoruu, paspaboTaHHBIE IJS pPeETru-
CTpallMM PEHTTeHOBCKOTO M3JIYUYEeHUs B ACTPOHOMUMU, CeHfvYac MCIOJb3YIOTCA OIS
KOHTPOJISA YIPABJIAEMOI'0 TEPMOSAEPHOr0 CHHTE3a.

Majso KTo wm3 mammeHTOB, mnpoineamnux MPT-o6ciemoBanue, 3HaeT, UYTO U
3IeCh WCIIOJIb3YIOTCS TEeXHOJIOTUM, paspaboTaHHbIE [IJIs HYKJI ACTPOHOMUUYECKUX
WCCJIEIOBAHUN INMBEACKUM PaguOacTPOHOMOM, JiaypeaTroMm HoGeneBcKoil npemMuu
Mapturom Paitsmom. IpyrumM mpuMepoM HCIIOJNB30BAHUA B MeOUITMHE TEeXHOJIOTHUH,
3aMCTBOBAHHBIX M3 aCTPOHOMMUM, SIBJIAETCS oOOecIlleueHHne CTepuabHOCTH. IIpoms-
BOJICTBO TEJIECKOIIOB TpPeOyeT OTCYTCTBUS IbLIW U IIPOYUX YACTHUIL, KOTOPbIe MOTYT
MOBPEIUTh 3epKaJjia U MHCTPyMeHThI. CoenuajbHO paspaboTaHHbIe (PUIBTPHI, AAT-
YMKMN OYMCTKHU BO3JyXa ceiiuac MCIOJIb3YIOTCSA B OOJNBHUIAX U (hapMaKOJOTUUECKUX
nabopaTopuax.

Emé B 80-x IT. OpoIIoro BeKa pagroacTPOHOMBI paspaboTaju MeTOH, KOTO-
PBIH B HacTosAIllee BpeMs IIPUMeHSeTCA s PaHHel AWarHOCTUKU PaKOBBIX OIIYXO-
neii. IIporpammHOe obeciieueHure AJis 00pabOTKM CIYTHUKOBBIX CHUMKOB KOCMOCA
Temepb IIOMOraeT MegUKaM o0paboTaTh AaHHBIE ITHPOKOMACIITAOHOTO 00CIemoBa-
HUA TMaIleHTOB Ha Hajguuwme 0oJsiesHU AJsblreiiMmepa. AZanTUBHAS ONTUKA, HUCIIOJb-
3yeMas B aCTPOHOMWUMU, IMIPUMEHSETCS B OQTAIbLMOJIOTAY IJIA aHajamsa (GopMHUpPOBa-
HUsI M300paKeHUsl B CeTUYaTKe IJiasa, UYTO II03BOJISIET M3YUYUTh TaKue OOJIe3HM, KaK
Marygoauctpodusas u nurMeHTHBIN petuHHT (RP) [10].

g MHOTHUX JIOJEN HayKa O 3BE3axX W IJIAHETaX IIPEJCTABJISETCA BecbMa Ja-
JIEKOH OT MOBCEJHEBHOM KU3HU, a IIOTOMY U HeHy»XKHOI. Ho 5TO B KOpHe HeBepHO!
BykBanbHO Ha KasKIOM IIary MbI BCTpeUaeMCs C SIBJIEHHSMH UM IIpoIlleccaMu, Jake
He 3aJyMbIBasiCh 00 MX ACTPOHOMHUUYECKHX KOpHAX. OmpemeseHrie TOYHOTO BPeMeHI
Bcerga ObLIO M CeTONHSA ocTaéTcsa 3amaveil actpoHommu. A Hamre 3penue?! Exxece-
KYHIHO HAaIll IJIa3 PerucTpupyer (POTOHBI, T. €. paboTaeT KaK NMPUEMHHUK U3JIyUe-
HUsI — BHOBb IIOMCTHHE acTpOHOMHUecKas samada! Bes mamia »KM3Hb Hepas3pLIBHO
cBA3aHa ¢ KocmocoMm: 3emiss — ruraHera CosiHeuHOU cucreMbl, COJIHIIE OIIpemesisier
KJauMaT Ha 3eMJje, BO3AelCTBYA Ha JKU3Hb BCEX JKUBBIX OPTraHM3MOB. VIMEHHO m03-
TOMY aCTPOHOMUSA Bcerja ObLila BasKHOI COCTaBJISAIONIEN KyJabTyphl. IlpencraBieHuss
0 CTpoeHHH MHpa O0YCJIOBJIMBAJIN MHUPOBO33PEHME SI0X U HAPOIOB. I[OCTYyHIHOCTH
HeOeCHBIX CBETUJI M SABJIEHHI AJIS CO3EePIaHMUs OIPeHessieT MeCTO aCTPOHOMUUECKOI
KapTHUHBLI MUpPa KaK II€PBOM 0O0JIACTU HPUJIOMKEHUSA JOHAYUYHOI'O, PEJIUTHMO3HOI'0 KC-
TOJIKOBAHUS IIPUPOABI, KOTHA €€ II0JOXKEHIUs CTAHOBUJINCH JOTMaMHU — HEPYIINMBbI-
MU IIOCTyJIaTaMU, IIpeaMeTaMu Bepbl. IlepBas BeqnKas HaydHas PEBOJIIOIUSA ObLIa
cBszaHa ¢ umenem H. KomepHumKa u mHOBJIeKJa 3a CO00If JOMKY U BCeH HAYUYHOIL
KapTUHLI MHpPa, U BCEro MUPOBO33peHUs Toii smoxu. Ceiliuac mMMeeT CMBICI T'OBO-
PUTH O IOCTPOEHWHU HOBOUM KapTHUHBI MUpa, B paMKax KOTOPOH maérca cTpoiiHoe
00'bsICHEHNE TOMY, UTO MBI HAOJIOZAaeM B JaJbHEM M OJMKHEM KOCMOCE.
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PanHue NUBUINBANUN UAEHTUDUIIMPOBAIU HeOecHBbIe O0BEKTBHI C OoramMu u
paccMaTpUBaJu ABUKEHUS U B3aUMHOE PacIOJIOMKeHWe 3BE3 W IIaHeT Ha Hebe
Kak MpeacKasaHus [Jisd 3eMHOU 'Ku3HU. Tak 3apoAmiach acTpPOJIOTHS, KOTOpas B
TeuyeHHEe TOJITUX JIET pacCMaTpuBajiach KaK HayKa O BIUSHUU IIOJIOXKEHUS U JBU-
JKeHMM HeOeCHBIX TeJl Ha JKHU3Hb Jojeli. B Hacrosllee BpeMsi acTPOJIOTUIO KBa-
An(UIUPYIOT Kak JKeHayKy. Hampumep, HamwmonanbHbIfT Hayunblil (oua CIITA
UCIIOJIb3yeT aCTPOJIOTUIO KaK STAJOHHYIO JUKEeHAYKY B OIEHOYHOII cucreme Science
and Engineering Indicators. Ho, HecMOTpA Ha 5TO, ACTPOJOTHUA IMO-TIPEKHEMY
HOMyJiApHA, U BO MHOTOM 3TOMY CIIOCOOCTBYeT acTpOHOMUYecKasd 0e3rpaMOTHOCTH
obmrecTBa. IlpuBoasiTcsa HaHHBIE, UTO B HacTosImee BpeMms oxojso 30% maromeit, sa-
HATHIX B OMBHeEce, HAUMHAIOT CBOE YTPO C M3YUYEeHUSA UHAWBUAYAJIBLHOTO T'OPOCKOIIA
U, PYKOBOJICTBYSACH PACIIOJIOYKEHNEM 3BE3]], PEIlaioT, HOAINChIBATh KOHTPAKTHI NN
"er. COMOJIOTY TOACUYUTANU, UTO YIEepd OT cIeJoBaHUS TAKUM COBETAM acCTPOJIO-
TOB [OCTUTAET AECATKOB MUJLJINAPJAOB HoJiapoB B rof [9]. IlyxoBHOe BO3POKIEHUE
obmrecTBa, 00A3aTeIbHO BKJIOUAOIlee B cebsa QopMUpPOBaHUWE y JIOAEl MMMYHUTE-
Ta K JyKeHayKaM, HeOTAEJNMO OT JUKBUIAIMU aCTPOHOMUYECKON 0e3rpaMOTHOCTH.
3HaA acCTPOHOMMUIO, MPUKOCHYBIINCH K 0Ee3rpaHUUYHOCTU W BeJUKOJienuio BceseH-
HOIi, YeJIOBEK OCO3HAET, KaK yA3BMMAa M XPYIIKa Halla 3eMJisd U BCA dejoBeuecKas
nuBuaInsanusa. I1o cpaBHEHUIO ¢ KOCMOCOM UM I'DAHAMO3HOCTHIO BceneHHOI MHOTUE
TPYAHOCTH U IIPOOJIEMBI KaXyTCs MeJKuUMH. AcCTpoHOMHUA (POPMHPYET MUPOBO3-
3peHue, KPUTUUECKOe OTHOIIEHWEe K «UyJecaM», MIPEACKAa3aHUAM, IICEBIOHAYUHBIM
TeOpUAM, pasBuBaeT (GMUIOCOMCKUN BITIAL HA JKMU3Hb U OKPY/KAIOIIUII HAC MUD.

AcTpoHOMUYECKNE OTKPBITUA IOCJEIHUX JIeT IPUBEJN K IMOCTAaHOBKE Psila KOM-
IJIEKCHBIX ITPo6JieM, KOTOPhIE II0 CAMOM CBOEIl MPUPOJAEe MOTYT PEelIaThCs JIUIIH Ha OC-
HOBe B3amMMOJeNCTBUA MHOrUX HayK. COBEpIIIEHHO OYeBUAHO, UTO UX pelleHue OymeT
MMeTh OIPOMHOE 3HAUeHWe He TOJBKO JJIs CaMOii aCTPOHOMWU, HO W [JiS BCETO ecTe-
CTBO3HAHUA, COMNEHCTBYA AAJbHEHNIITIEeMY PACIIUPEHUIO0 W YIJIYOJEeHUI0 HAYJYHOW Kap-
THUHBI MUpa. Y aCTPOHOMUM €CTh BCE IPEIIOCHLIKYU CTATh OCHOBOU IJIsi MHTErpaIiuu
€CTeCTBEHHBIX HayK. @OpMUDYs Y UeJOBEKa PAllMOHAJIbHBIN B3IJIAL HAa MUD, aCTPO-
HOMUSA B TO K€ BPeMs He IIPOTMBOIOCTABIISAET «3eMHOe» «HeOecHOMY», a, HAIPOTUB,
TI03BOJIAET IIPOJEMOHCTPUPOBATH OOIIHOCTH MHpa U 3aKOHOB, UM YIIPaBJIAIOIINX.

CoBpeMeHHasi aCTPOHOMUSA HeMbICJIIMa 0e3 MeXKIYHAPOJHOI'0 COTPYAHUYECTBa.
ITepBBIM MeKAYHApPOAHBLIM HAYYHBIM COIO30M CTajJ opraHm3oBaHHbIH B 1920 1.
MesxayHApOOHBINT acTPOHOMUUECKUI coio3. B HacrosAllee BpeMs BCe COBPEMEHHBIE
o0cepBaTOPUU SBJIAIOTCA MEKIYHAPOOHBIMH mpoeKTamu. Tak, urenamu Espomeii-
cKoil [0)KHOU obOcepBatopumu (ESO — European Southern Observatory), pacrmo-
JgoxkenHolr B Uwmiu, aBadmoTca 15 eBpomelickux rocymapctB um Bpasuiaus. CaMbIM
OOJIBIIMM ¥ CAMBIM IOPOTUM AaCTPOHOMUYECKUM IIPOeKTOM sBiasierca ALMA —
KOMILJIeKC 13 66 pagmoTesecKOomoB, OOBEAWHEHHBIX B €AUHBIA ACTPOHOMUUYECKUNA
pagumouHTephEPOMETD, PACIIOJNOMKEHHBIM B UMJIHNCKOHW IIycThiHe ATakama. Ilapr-
HEpaMHM BTOTO MPOEKTa ABJAIOTCA KEBpoleiickas OKHas obcepBaropusi, Haruo-
HaJbHBIA HayuHbIl (GoHg CIITA, HammoHalbHBIN HAYYHO-HUCCIELOBATEIBCKUNA CO-
Ber Kamanwi, HanumonanbHasi acTtpoHoMuueckasi oocepBaropusi monuu, MHCTUTYT
actpoHoMun u acrpopusuxu TaiiBaus, Pecnybnumxa Ywuam.

Henbss He yHmOMAHYTH W SMOIMOHAJIBHO-IIEHHOCTHBIM AaCIEeKT AaCTPOHOMUM.
3Bé3nHoe HEO00 BIOXHOBJIAIO IIOITOB, XYIOOKHUKOB, Iucareseii, ¢umocodoB. K co-
YKaJIeHUI0, aCTPOHOMUUYECKYEe HaOJIIOeHUsI CTAHOBATCA BCE MeHee NOCTYITHBIMU M3-3a
CUJIBHOM 3acBeTKU Heba, 3arpasHéHHocTH atMochepbl. MeHee HOCTYHHBIMU, HO IO-
OpesKHEMY KeJaHHBIMHU U BBISBIBAIOIIMMU MHTEepec. BO3MOIKHOCTH UHUTATH O HOBBIX
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OTKPBITUAX, CMOTPETh HA CHUMKHU 1 BUAE0 C COBPEMEHHBIX OOJIBIIMUX U KOCMUYECKUX
TeJIECKOIIOB IIPUBJIEKAET II0Jb30BaTesiell PasHbIX BO3PacTOB, mpodeccuii, HAIlMOHAb-
HocTel. Bojsiee mocTynmHBIMEU cTatu IU(PPOBLIE IIJIaHETAPUN — OHU MOSBUJNCH B IT€H-
TpaxX AETCKOT0 TBOPYECTBA M KaK CAMOCTOATEJbHBIE opraHusanuu. MuHU-TIJIaHeTa-
puu MOTYT OBITH JOCTABJEHBI B IIIKOJBI W YCTAHOBJIEHBI TaM U WCIIOJb30BAHBI JJIS
OPOBEIEHUA 3aHATUU CO ITKOJIBHUKAMU, & TAKIKe JJIA MOITYJIAPUIAIUU aCTPOHOMUU
U IPEeooJIeHN aCTPOHOMHUUECKOI 0e3rpaMOTHOCTH HacejeHus. VICIoab30BaHUE CBO-
6OHOTO IPOrPaAaMMHOTI0O O0ecIieuyeHUsl IT03BOJIAET T'OTOBUTH JIEKIIUU HE TOJHKO IO TeM
TeMaM, KOTOpPbIe BXOAAT B IIKOJBHYIO IIPOIrpaMMy, HO U IIO0 BCEM HHTEPECYIOIUM
ayautopuio BompocaM. IlodHaBaTeIbHYIO IIEHHOCTb 3aHATHUN C MCHOJH30BAHUEM ILjIa-
HeTapus MOYKHO YBEJIMUUTH COIIYTCTBYIOINEH JieKIueill BHe Iamerapus [2].

BiiarorBopHOe BIMSAHWE acCTPOHOMUU Ha WH3y4YeHUE APYTUX NIPEeIMETOB ObLIO
OTMEYeHO PAJOM aMepPUKAHCKUX YUYEHBIX Oojiee MATHAAIATH JIET Hasad. OTO IIO-
CIIYKMJIO OCHOBaHWEM [IJA pPaspabOTKM U BHEAPEHUS B aMEePHUKAHCKUX IIMTKOJaX
nporpamMm STAR (Science Teaching through it Astronomical Roots — ob0ydueHUe
€CTeCTBO3HAHUIO Uepe3d ero acrpoHommueckme KopHu) uaum IDEAS (The Initiative
to Develop Education through Astronomy and Space Science — wmHHUIMATHUBAa II0
Pa3BuUTHIO O0yUYeHUs Uepe3 acCTPOHOMUIO M KOCMOHABTUKY).

ITongBeném urtoru.

1. AcTpoHOMUSI He TOJBKO HAXOAUTCA B TECHOM B3aMMOCBA3U CO MHOYKECTBOM
IPYyrux HayK, HO ¥ CTUMYJIUPyeT uxX pasBurtue. Ilo mHeHuo akagemurka B. JI. I'mmus-
Oypra, 6oJiee IMOJOBHHBI CAMBIX aKTyaJdbHBIX mpoOsiem (usuxu XXI B. oTHOCUTCS
K acTpodusmke. ACTPpOHOMUA HAPAAY C IPOUMMU €CTECTBEHHBIMU HAyKaMU HUTa-
er TexHUUYecKmii mporpecc. IlosTomy cymiecTBoBaHMe TaKoW (hU3MUYECKOH KapTu-
HbI MHPA, B KOTOPOH OTCYTCTBYET aCTPOHOMUUECKAS COCTABJSAIOINAA, IO MeHbIei
Mepe HeJOTUUHO.

2. fIBnsAsch, aIeMEeHTOM KYJbTYPBI, aCTPOHOMUUYECKUE 3HAHUSA HEOOXOIUMBI CO-
BPEMEHHOMY YeJIOBEKY U IJs TOTO, UTOOBI OCO3HABATH CBOE MECTO W POJIb YeJIo-
BEUECKOU IUBUJIMNBAIUUA B MUPE, U AJA TOTO, YTOOBI IIPOTHUBOCTOSATH MPaK0oOeCcHuio,
JXKeHayKaM, TPE3BO U KPUTUYECKU OCMBICIMBATH IIPOUCXOAAINEE BOKPYT.

3. AcTtpoHOoMUs — HayKa OOBeIUHSIOINAS, OHA HE IIPOTHBOIIOCTABJIsIET Hebec-
HbIe ABJIEHUA 3€MHBIM, a, HAIIPOTUB, MCIIOJB3YyEeT OTKPLITHIE N M3YyUY€HHbI€ B 3€MHBIX
YCJIOBUAX 3aKOHBI U TEOPUU AJsI O0BSICHEHUS KOCMUYECKUX IIPOIECCOB. ACTPOHOMUS
00BeIUHAET He TOJBKO HAaYKU, HO U YYEHBIX U JIIOOUTEJell STON HayKU BCErOo MUpa,
HeB3UWpas HAa UX HAIMOHAJBHYIO IPUHAIJIEKHOCTh U PEJIUTHO3HBIE B3TJISANBI.

4. AcTpoHOMUYECKUE MHCTPYMEHTHI CTAHOBATCA BCE 60Jiee JOCTYIHBLIMU — CTOU-
MOCTh HEOOJBIIIOTO TeJecKOoma BIIOJHE CPaBHHMMAa CO CTOUMOCTHIO BUAEOKAMEPHI.
JI1060#1 KeyaoIuii MOKEeT MPUKOCHYTHCA K OOJIBIION HayKe, BOCIIOJb30BABIINCH
BBLJIOJKEHHBIMH B OTKPBITBIA MOCTyN 0asaMu JaHHBIX WJIMW 3aKa3aB BpeMsd MAJIs Ha-
OsIfoleHU Ha OoJbIToM TejecKome. O:kumaeTca yBeJIMUeHUeE MOJU BKJAja JIIOOUTe-
Jeii aCTPOHOMUU B OTKPBITHE HOBBIX 00'BE€KTOB, OCOOEHHO KOMET, MAJBIX IIJIAHET U
actepouoB. KoHEeUHO Ke, SMOIIMOHAJIHHO-IIEHHOCTHBIA aCIIEKT aCTPOHOMHUU TPYIHO
nepeoreHUTh. MHOTUE yUYEHBIE-aCTPO(PU3UKU BCIOMUHAIOT, YTO UX IIYyTh B HAYKY
HayaJics C CO3epIaHus 3BE3N U ILJIaHEeT.

B kauecTBe mocsieJHETO apryMeHTa B JOKAa3aTeJIbCTBE HeOOXOAMMOCTHU W3YUYeHUs
acTPOHOMHUU B IIIKOJIe TIPUBEAEM 3aMedaTelbHOe BbICKa3biBaHue AHpu Ilyamkape:
«AcTpoHOMUSA TOJIe3HA IIOTOMY, UYTO OHA BO3BBIIIIaeT HAC HAJL HAMU CAMUMU; OHA
oJie3Ha IIOTOMY, UTO OHA BeJIMUYECTBEHHA; OHA IIOJIe3HA IIOTOMY, UTO OHA IIPeKpacHa.
WmenHO oHa SABJIAET HAM, KaK HHUUTOKEH UEJOBEK TEeJIOM M KaK OH BEJIUK JYXOM».
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OCOGEHHOCTU ACTPOHOMMM
KAK YYEBHOIO NPEAMETA

B ocHOBY hopMupoBaHUs comepsKaHUSA yueOHOTO mpeaMeTa «ACTPOHOMUA» TO-
JIOYKEH CJIeAYIOIUIM NPUHIIUII: MaTepuasl Irpynmnupyerca «imo obbekTam» (CosrHeu-
Had cmcTeMa, 3BE3AbI, CosiHIIe M T. m.). ITO OOYCJIOBJIEHO CHEIUMPUKON IIpeamMera
U3y4YeHUs aCTPOHOMUU U OCOOEHHOCTAMU ACTPOHOMUYECKUX 3SHAHUM.

IIpenmerom wmsydyeHusa (UIUKU SABJAAETCA NPUPOJA, T. €. OKPYKAIOIIUN HAac
dusuveckuit Mup. ACTpoHOMUS — HayKa O BceJleHHOI, M3ydalolas PacioJio-
JKeHUue, CTPOeHUe, IMPOUCXOMKAEHUEe U DBOJIIONNI0 HeOeCHBIX TesJ U 00pasoBaHHBIX
umMnu cucteM. PusvKa Kak HayKa SKCIepUMEHTaJbHAsd BO3HUKJA W3 aCTPOHOMUM,
duKcupoBaBIIeil 3aKOHOMEPHOCTh U IIOBTOPSIEMOCTL B ABUIKEHUU 3BE3N U IIJIAHET.
Takum o6pasom, mpeaMeT u3yueHuUA (PUIUKH — IIPUPOJA — BKJIOUAET B cebs
mpeaMeT M3ydYeHUs acTpoHOMUU — BcesleHHYI0, MM, 00pas3sHO T'OBOps, «HEOEecHYIo
COCTABJIAIONIYIO» TPUPOIBI.

Kasxkpmasa Hayka BeIpabaThIBaeT CUCTEMY 3HAHWII, KOTOPhIE OTPAKAIOT HE TOJb-
Ko crenu@UKy IPeIMeTHOH 00JiacTy 9TOW HAYKM, HO W WMEIOIUICAd YPOBEHL eé
PasBUTHUA: METOAO0B, KOHIEIITYaJbHOrO ammnapara, IpobJieMaTuKN.

3HaHVe poKaaeTcsA B IIPOIlecce ITO3HAHUS YeJOBEKOM OKpYIKaloIneil nelicTBU-
TeabHOCTH. HayuHble 3HaHUA — IJIOJ HaydHOro mosHauus. I'. Tamwaeit (1564—
1642) BbIZEIAJ B IpPOIlecce HAYUHOT'O MO3HAHUSA UeThbIpe (ha3bl: YYBCTBEHHBIN OMBIT,
Jaromuii PaxkThl; MHTYUTUBHOE IIOCTPOEHUE TUIIOTe3bl; BBIBOJ JIOTUYECKUX CJeJ-
CTBUI; ONBITHYIO MPOBEPKY TEOPETHMUECKUX BBIBOLOB [7].

Breixoma u3 Heap HayKUW, 3HAHWE CTAHOBUTCA OOIIECTBEHHBIM [TOCTOSHUEM. B
TAKOM KauecTBe OHO MOKeT ObITh HCIIOJIL30BAHO B PA3JMUHBIX cepax uegoBeue-
CKOH JesTelbHOCTU, IIPpuOOpeTas IIPU 9STOM AOIOJHUTENbHBIE XapaKTePUCTUKU-
CBOMCTBA.

B cucreme pusmueckmux 3HAHUU BBIAEISIOT CIEAYIOIINE CTPYKTYPHBIE BJIEMEHTHI:
(daKThl, TOHATHA, 3aKOHBI, (PyHIaMeHTAJIbHbIe TEOPUM, (PU3UUECKYI0 KapTUHY Mupa.

Crenu(uKa cucTeMbl aCTPOHOMHUYECKUX 3HAHUU OIIPENEJIAEeTCA TE€M, UTO acTPO-
HOMUYECKHEe OO0BEeKTHI HeJIb3sl M3ydyaTh HEIOCPEJCTBEHHO, a MOYKHO TOJIBKO HabJIfo-
IaThb, IO9TOMY Te 3HAHUsI, KOTOPble MBI IIOJIyuaeM, HaOJ 0masd acTPOHOMUYECKUe
00'BEKTHhI, ABIAIOTCA sMIupudeckumMu. PaxTol, IOJyYeHHbIEe B pe3yJjbTaTe HabJIome-
HU, He MOTYT OBITh OOBSCHEHBI 0e3 IpUBJeUYeHUsa (PUBUUECKUX 3aKOHOB U TEOPUI.

Takum 00pa3zoM, CTPYKTYPHBIMM KOMIIOHEHTAMU CHUCTEMBI ACTPOHOMUYECKUX
3HaHUHU aBagiorca [3]:

1) saBiIeHUs, 00BEKTHI, (PAKTHI, OCHOBOI KOTOPBIX SABJISIOTCS HAOJIIOAEHUS;

2) TOHATUS, 3aKOHOMEPHOCTH, (opMUpyeMbie B pel3yabTaTe aHaJIu3a sBJe-
HUl, 00bEKTOB, (PAKTOB;

3) Teopum, oOBACHAIOIINE SABJIEHUA, (PaKThl, 3aKOHOMEPHOCTH;

4) ecTecTBEeHHO-HAyYHasA KapTUHa MHUpA.

OTMeTHM, UTO TPETHUHl CTPYKTYPHBIA KOMIIOHEHT CHUCTEMBI aCTPOHOMUWYECKUX
3HAHUU — Teopuu — 3TO PaKTUUYECKU (pU3UUEeCKUe TeOPUU, KOTOPbIe IPUBIEKAIOT-
cA A 00'bsICHEHUS aCTPOHOMUUECKUX SIBJIEHUI, 3aKOHOMEPHOCTel U mp. OTOT BBI-
BOJl IOATBEPYKaeTCsA, B YaCTHOCTHU, BhickasdbiBaHnueM E. II. JleBurana: «PackpsiBas
mepes y4alluMUCS KapTUHY CTPOeHUs BcejleHHOW M CYIIHOCTH ITPOUCXOAAIINX B
Hell IPOIeccoB, IpenoaBaTesb He JOJIXKEeH YIIYCKATh BO3MOYKHOCTU IIPOJEMOHCTPU-
poBaThL AelicTBHE M3BECTHBIX ydaIllMMCA 3aKOHOB M 3aKOHOMEPHOCTEH B HOBBIX, He-
OOBIUHBIX YCJIOBUSAX KocMoca. Takoe pacmpocTpaHeHUe 3HAHUIT W3 00JIACTU 3€eMHOM
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GusuKk; Ha PUUKY KOCMOCA, a TaKyKe aHaJnu3 MeTOIOB COBPEMEHHOM acTpoPU3MKU
TO3BOJIAIOT IIO-HOBOMY OCBETHUTH, 4 3HAUUT, U YIJIYOUTh IMMOHMMAHNWE MHOTUX IPUH-
NUINAaJIbHO BaKHBIX BOIPOCOB Kypca Gusuirm» [5].

Takum oOpasom, crmenuuUKa CUCTEMBbI aCTPOHOMUUYECKUX 3HAHUU OIPEeHessaeT
0CO0EHHOCTH ACTPOHOMHUM KaK yueOHOro mpeamMmera.

1. OcHOBa acCTPOHOMUYECKUX 3HAHUNA — ABJEHUA U (PaKThI, IIOJyUYEHHBIE U3
HaOmromenuii. B HacToslee BpeMs aCTPOHOMBI M3ydyaroT BceleHHYI0, aHAIU3UPYSI
U3JIyuYeHue, MPUXOAAINIee OT KOCMHUYECKHX OOBEeKTOB BO BCEX JAualasoHax AJUH
BOJIH. YUYAIIUMCS AOCTYIIHBI CAMOCTOATEJbHBbIe HAOJIONeHUA HEeBOOPYKEHHBIM IJia-
30M, HAOJIOJEHUA CO IIMKOJbHBIM HJIU JIOOUTEIbCKUM TEJIEeCKOIOM II0J PYKOBOJ-
CTBOM YyuuTeJs BO BHeypouHoe BpeMs. OTyacTu peasibHbIe HaOJNIOAEHUS MOYKHO
3aMEHUTH IIOcellleHmeM IIaHeTtapus. HabiiomeHus — BajKHasA YacTh Kypca acTpo-
HOMWU, MOAPOoOHee HA WX OPTaHM3AIlUU W IIPOBEJeHUU MBI OCTAHOBUMCS ITO3JKeE.

2. HabGaiomass 3a acTPOHOMUUECKUMU OOBEKTaMHU, MBI H3ydaeM HUX 8uUlumoe
IBUKeHMe. BaKHO He TOJBKO IOHATH, UTO BUAMMOE IBUKEHUE ABJSAETCA CJem-
CTBUEM peaJbHBIX MePeMENIeHUl HeOeCHBIX TeJ B IIPOCTPAHCTBE, HO U YMETHb 00h-
SACHATH BUIMMOE.

3. Crnenmuduka acCTpOHOMHUUYECKNX O0OBEKTOB — HMX pasMepbl, VAAJIEHHOCTDL, 3a-
YacTyo SKCTpeMajbHble (PU3UYECKHUe YCJIOBUSA — He MO3BOJIAET M3ydYaThb MX He-
HOCPEICTBEHHO, IIPOBOAUTL CIEIMaJbHO OPTaHM30BAHHBIN dKciepumMeHT. IlosTomy
BCTAET BOIIPOC O MOYHOCMU aCTPOHOMUYECKUX HAOJIOAEeHUUd u 00Cmo8epHOCmU
acTpoHOMUYecKUX 3HaHUIl. CoBepIIeHCTBOBAHUE HAOJIIOJATEJIbHON TeXHUKU IIOBBI-
II1aeT TOYHOCTHh HAOJIOMeHUl, pa3BuTHe (PU3UUECKUX TEOPUHM II03BOJIAET BCE OoJiee
u 6osiee IpUOIUBUTHLCA K McTUHe. Ho TeM He MeHee cjeAyeT IIOCTOSHHO 00paIiaTh
BHUMAaHNE ydYaluxXxcs Ha TO, UTO aCTPOHOMUUECKUE M3MEepPeHUs, OCOOEHHO KOCBEH-
HbIe, BCeTJa HUMeT HEeKOTOPYIO OMIMOKY M aCTPOHOMBI IIOCTOSHHO PabOoTaroT Ha
ycTpaHeHHeM OMIMOOK U yBeJWUeHWmeM TOUuHOoCcTu Habmomenuii. To Ke camoe oT-
HOCHUTCS W K JOCTOBEPHOCTU 3HaHUU. KakK ysKe oTMeuasoch, nJd OObsICHEHUA Ha-
OsIf0TaeMbIX (PAKTOB MCIOJB3YIOTCA (hU3UUECKUE 3aKOHBI U TEOPUU, HA OCHOBAHUU
KOTOPBIX CTPOUTCSA MOOenb aCTPOHOMHUUECKOro O0'beKTa UMW sABJeHusdA. VI3BecTHO,
4YTO 00s513aTEJIBHBIM JJIEMEHTOM HAYYHOI'O 3HAHUS SABJSIETCA ero MIpeicKasaTelib-
Haga GyHKOuA. B paMKax IOCTPOEHHOII MOMEJNU BBIIBUTAIOTCS T'UIIOTE3bI, KOTOPHIE
IPOBEPSAIOTCA TOYHBIMU HabmogeHusaMu. TakKuMm o0pas3oM, CTEleHb JOCTOBEPHOCTU
aCTPOHOMMUYECKUX 3HAHUU OIIPEeAeigeTcAd JOCTOBEPHOCTHIO (PUBUUECKUX TEeopUuil u
TOYHOCTBHIO aCTPOHOMUYECKUX HaOJIONEHU.

4. B IIIKOJIBHOM KypC€ aCTPOHOMUH IPUCYTCTBYET dJIEMEHT OnucameJsbHoCmu,
ompeiesisieMbIil YPOBHEM PasBUTUSA HAYKW aCTPOHOMUM, CTEIEHBIO IIOATOTOBJIEHHO-
CTU ydYallluXCsa U KOJMUYEeCTBOM BpPEeMeHU!, OTBOAMMBIM Ha M3ydyeHHe mpeamera. Tak
KaK HayKa O HeOeCHBIX TeJlaX aKTHUBHO pPasBUBAETCs, MOSABJIAIOTCA HOBbIe HaOJIIO-
IaTesibHbIE (DAKTBHI, TUIIOTE3BI, KYPC ACTPOHOMUM HYKIAETCA B COOTBETCTBYIOITUX
IOTIOJTHEHUAX W KOPPEKTUPOBKAX.

5. Marepuaj Kypca acTPOHOMHUHN CIPYHOHPOBAH II0 o0BbeKTaM: 00beKThl CoJl-
HEUYHOM CHUCTEMbI, 3BE3/bI, TAJIAKTUKU U T. I. Takasa KJjaccu(PUKaAIUA IIPUBOIAUT K
HEOOXOAMMOCTU M3yUaTh IIOHATHUSA W SIBJIEHUSA IIOCJEI0BATEJbHO, IIOCTEIIEHHO pac-
HIUpAsa U yrayoJssasd MOHMMaHWe UX CyHIiHocTu. Tak, HamubGoJiee IOJHO U JOCTOBEPHO
OTBETUTH HA BOIPOC, KaK BO3HUKJA U pasBuBajach CoiHEUHass CUCTEeMa, BO3MOXK-
HO, B YAaCTHOCTU, IOCJI€ PACCMOTPEHUS STAIOB POKIAEHUA U dBOJIIONUU 3BE3N. Ilo-
9TOMY 3HaHUS O HEeGECHBIX 00BEKTaX, UX B3aMMOCBA3AX (POPMUPYIOTCA IIOCTEIEH-
HO, II0 Mepe M3YUeHUs Pas3JINUYHBIX pas3fesioB Kypca.
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6. AcTpoHOMHWYECKHUE 3HAHUSA UT'PAIOT OUPEAEAIONIYI0 POJb B ()OPMUPOBAHUU
HAy4YHOTO MUPOBO33peHUsA. IIpe[cTaBieHUs O CTPOEHUU MUPA OIPEAEJISIN MUPO-
BO33peHUe 310X W HapomoB. Cerogus KOCMOJIOTHSA, OIMUCHIBasg ycTpoiicTBo Bcesen-
HOU, paccMaTpuBaeT e€ B pasButuu. [lo Mepe yrayb6jeHUs HAIIUX 3HAHUNA O IPO-
WCXOMKAEHUY W DBOJIONUU BceleHHOII BCE MEHBIIIE MeCTa OCTAETCA OJIs CyeBepuin
¥ JKeHayKu. V3ydueHUe acTpOHOMUM CIOCOGCTBYeT (hOPMUPOBAHUIO CBOEOGPA3HOTO
VMMYHHUTETA K PA3JIUUYHBIM JIOMKHBIM TEOPUAM U IPEACKAa3aHUAM, PA3BUTUIO KPU-
TUYECKOT'O OTHOINEHUs K HeJOCTOBEPHOH mHGOPMAIMU U B I[EJIOM YJIYUIIEHUIO Ka-
yecTBa ‘KU3HU JIIOLEH.

7. HocTu:KeHUsI COBPEMEHHOU aCTPOHOMUM IIPUBEJNU K IIOCTAHOBKE DA KOM-
IJIEKCHBIX TPO0JIeM, KOTOPhIe IO CaMOMl CBOEUM MPUPOJe MOTYT PeHIaThCA JUIIhL Ha
OCHOBEe B3aUMOJENCTBUSA MHOTMX HayK, HaIpuMep IIpobjeMa BO3MOIKHOCTU CYIIle-
CTBOBAHUSA KOCMUYECKUX [MBUJM3AIUN U YCTAHOBJEHHE KOHTAKTOB ¢ HUMHU. Vgeu
I[EJIOCTHOCTHU OKPYIKAIOIIero MUpa, B3AMMOCBA3U SIBJIEHUI U IIPOIECCOB, MPOTEKAat0-
IIUX B HEM, KMBOU U HEXXUBOW MaTePUU OUPEHeJTIOT 0000u,aiouyio posb acmpo-
HOMUUecK0z0 mamepuasa B npoiiecce OPMUPOBAHUS HAYYHOI KapTHUHBI MHpa Kak
CHUCTEMBI 3HAHUI O CTPOEHWM MHPa M 3aKOHAX, OOYCJIOBJIMBAIOIIUX 3TO CTPOEHUE.
3HaHUA, MOJyYeHHbIe DU U3YUYeHUU (PUBUKU, XUMUU, OMOJIOTUU, reorpaduu, uc-
MOJIb3YIOTCA IIPU M3YyUYEHUU ACTPOHOMHU, II09TOMY BO3MOKHA paspaboTKa mMHTerpa-
TUBHBIX YPOKOB.

Cozep:kanue Kypca UM TpeGOBaHUA K YPOBHIO IIOATOTOBKU BBINYCKHUKOB OIIpe-
IeJIAIOTCS CTAHAAPTOM cpefHero (IIOJHOr0) O0Iero o0pas3oBaHUA II0 ACTPOHOMUU U
SABJIAIOTCA OCHOBOIIOJATAIOIIUMU AJIA 3aJaHusA Iejeil oO0yueHusi. B coorBeTrcTBUU C
meaaMu OOyUYeHHSA U MaTepPUaJbHO-TeXHUUYECKUM O0ecHeueHUeM ITKOJIBI OIpeleJIs-
orcd (opMBbI, METOLbI U CPEACTBA OOyUEHWUSI.

$OPNbI U METOAbI OBYYEHUA ACTPOHONIMM

depepasbHBIN rocygapcTBeHHBIN oO0pasoBaTenbHbIN cTangapt (PI'OC) cosman
Ha OCHOBE CHCTEMHO-IesATeJIbHOCTHOTO IOAXO0Ja U OPUEHTUPOBAH HA Pa3BUTUE
JIUYHOCTH BBINYyCKHUKA. O0yueHUe NOJKHO obecredyuTh (DOPMUPOBAHNE TI'OTOBHO-
CTH K CAMOPa3BUTHUIO U HEIPEPLIBHOMY 00pPa30BaHUIO, aKTUBHYIO yueOHO-IIO3HABA-
TEeJIBHYIO NeATEeJIbHOCTb yUalllerocs ¢ YUY6TOM ero MHAWBUAYAJIbHBIX OCOOEHHOCTEI.
Takum TpeGoBaHUSAM 60Jiee BCETO COOTBETCTBYIOT IPOAYKTUBHBLIE METOABI oOyue-
HUSI, K KOTOPBIM OTHOCSTCS NPOOJLEeMHOe U3JONCHUE, IBPUCMUYECKUL U Uccie-
dosamenvckuil memodvl. BI60p KOHKPETHOTO MeTojaa O0yueHUsA — IIpeporaTmBa
yuurensa. IlpuBeném aumib o0Ire peKOMEHIAIIMM II0 OPraHU3aIluM IIpollecca 00-
yYeHUs.

OcHoBHOIT ¢opmoit o0yueHUA B mIKoaax Poccum aBisgerca ypox. OcranHoBuMCA
HA OTJIMYUTEJHHBIX OCOOEHHOCTAX YPOKA aCTPOHOMUU.

Kypc acTpoHOMuUUM sIBIAsETCS AOBOJBHO OOBEMHBIM IO COMNEPIKAHUIO, HO KOM-
HMaKTHBIM II0 BpEeMEeHU Hu3yuYeHus — 1 uvac B HemeJar0, Bcero 35 uacoB. B cBsasu
C 9TUM IPaKTUYECKU KaKIbI YPOK aCTPOHOMUU IIpeAlojiaraeT M3yUueHUe HOBOTO
marepuasia. Ho mpu 3ToM HEOOXOAMMO TaKiKe U IIPOBEPATH 3HAHUA yYallUXCsd,
BBITIOJIHATh HPaKTUYeCKMe U JiabopaTopHble paboThl. BoJsiee Bcero Takum 3aja-
YyaM YAOBJIETBOPSAET KOMOUHUpPOBaHHbLE yporx. HasHaueHume Taxkoro ypoxa —
OBJafieHMe HOBBIMH [JIs YUYaIllUXCAd B3HAHUAMH W CHOcO0aMM! [AesATeJbHOCTHU, CO-
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BEPIIIEHCTBOBAHNE 3HAHWUM, YMEHUN M HABBIKOB W WX MPUMEHEHWHEe s PelleHUs
pasHoOOpas3HBIX 3amad, o000IeHre W cuUcTeMaTulalua 3Hauuii. Kpome Toro, xKom-
OMHUPOBAHHBIA YPOK MOJKEH BKJIOUATHL B ce0sd KOHTPOJbh 3HAHUUN U pPedieKCcHuio.
OueBUAHO, UTO CIIJIAHWUPOBATL U IIPOBECTU TaKOU yPOK BechbMa HEHpPOCcTo. B maH-
HOM II0COOMU IPUBOAATCSA PEKOMEHIAIINMU, KOTOPhIE IIOMOTYT YUUTEII0 CIPABUTHCS
C 9TOH CJIOMKHOM 3amaueii.

HABJMTIIOAEHMA B LLKOJIbHOM KYPCE ACTPOHOMMM

Kak yKe oTMeuasiochb, OCHOBHBIM METOJOM AaCTPOHOMUH SABJISEeTCA HabJrome-
Hue. IlosTomMy opraHmsamusi MPAKTUYECKUX HAOMIOMEHUIN SIBJISETCS HEOOXOIUMBIM
KOMIIOHEHTOM IIPEeIlOJaBaHusA MIKOJLHON acTpoHomMmu. Ho ImpoBecTm uX BecbMa
3aTPYAHUTEJBHO II0 PAAY HPUYMH: HAOIIOZEHWS 3BE3THOTO0 He0a BO3MOIKHO IIPO-
BOOUTH TOJBKO B TEMHOE BPEMsI CyTOK, T. €. BO BHEYPOUYHOE BpPEeMs, UTO Tpedyer
CIIeI[AJbHON OPraHM3al[iK; B YCJIOBUIX ropoja MeIlaeT 3aCBeTKAa, YBUIETh MOYKHO
TOJILKO Hambojiee sspKue O0BeKTHI; AJIs HAOJIIOAeHN Heba Hy KHa XOpoIlas IIoroza,
YTO HEBO3MOMKHO O0ECIIeUNTh HaBepHAKAa. BO BpeMs yPOKOB BO3MOXKHO IIPOBECTH
nabaogenusa CouHita (mogpo6HO ommcano B [2]).

CyIIecTBYIOT ajlbTepPHATUBHBIE BAPUAHTHI:

1) camocToATe bHBbIe HAOJIIOAEHUS YUaIlUXCS;

2) mocelleHue IMJaHETAPUs WUJIUW WCIIOJb30BAaHVE MUHU-IIJIaHETapUsd.

CaMocTosATe/bHbIE HAOJJIOJeHUS IMEeHHBLI IIOTOMY, UTO OHM MOTYT MMETh HCCJIe-
IOBaTEJbCKYI0 HAIPABJIEHHOCTH. B 9TOM cJiiyuyae OHH [OOJYKHBI OBITh CHCTEMATUY-
HeiMu. Kpome Toro, skejiaTeJbHO BCE JKe XOTs ObI IMepBoe HaOJIOJeHMEe IIPOBECTU
II0Ji, PYKOBOJACTBOM YUUTEJIA.

Yro6b1 HabOMOMeHUA OBIIN 3PPEKTUBHBIMU, OHU MOJKHBI YIOBJIETBOPATH HE-
KOTOpPBIM TpeboBaHuAM. Karkmoe HaOMIOAeHNE TOJIMKHO IMMPOBOAUTHCA IO YETKO IIPO-
IYMaHHOMY ILIAHY, OHO TpeOyeT HOATIOTOBUTEJILHOM PabOTHI.

3apaHee HEOOXOAMMO HANTH MOAXOAsIee MecTo. Jlydilie BCero mpoBOAUTH Ha-
OJIIOJIeHNsI 3a TOPOAOM, B HEKOTOPOM OTIaJeHNM OT HACEJEHHBIX ITYHKTOB, TaK
KaK B IropoJiax M IIOCEJIKAaX MeIllaeT MIJIUIIHASA OCBEIEHHOCTh M OrPAaHNYEHHOCTDH
IOCTYIHON HalOMoAeHuaAM dacTu Heba. Ho mpu HOKHONM HACTOMYMBOCTA U B He-
OJIAaTONPUATHBIX YCJIOBUSIX TOpoJa yHAaéTcs MHPOBOAUTH pPas3sHOOOpasHbIe HabJIOmIe-
HusA. MOoKHO, HaIpuMep, M3y4YaTh CO3BE3AUs, TaK KaK Jake IIPU 3HAUUTEJILHOI
MOOOYHOM OCBEINEHHOCTU spuUaiinye 3BE3IbI CO3BE3NUIl BIOJIHE Pa3JIMYNMbI. BbI-
OpaB MecTO HAOJIIONEHUsSI, HEOOXOAMMO OMIPENeJUTh WUJIN YCTAHOBUTHL OPUEHTUPHI,
KOTOpPBIE IIOMOI'YT OBICTPO HAXOAWTh HAIIPABJIECHHUS Ha IOT, C€Bep, BOCTOK M 3aIam,
He HCIIOJIb3ysA KoMIIaca.

WaBecTHO, UTO HaAcCTOAIAs azanTanuda (IPUBBIKAHUE) Tiasa K TEMHOTE IIPOMC-
XOOWUT, KOTJAa B CeTUYaTKe IJia3d BhIpabaThIBaeTCsl OCOOBIN IVIa3HOM murMeHT. Anmari-
Tanusa npomoskaercsa 6osee 30 MUHYT, B TeUueHME KOTOPBIX UYBCTBUTEJIHLHOCTH IJIA-
3a 3aMEeTHO MOBBIIIAETCS. ITO CJEAYeT YUNUTHIBATD, IIPUCTYIasa K HabaogeHusam. Ha
aJamnTanuio IJiad K TEeMHOTe IIOUTH He BJINAET KPACHBIA I[BET, MOSTOMY IIOJIE€3HO
MOATOTOBUTL (POHAPHUK C KpPacHBIM (GUIBTPOM (€ro MOMKHO M3TOTOBUTH, HCIIOJIb-
3ys1 Oymary mam TKaHb KPacHOTO I[BeTa), JalomiuM cjaabbiii ceeT. C ero moMOIIbLIO
MOKHO pPasTaAnbIBaTh 3BE3MHBbIE KaApThl U IIPOM3BOAUTH 3amucu. Ilepen HauaioM
HAOJIIONEeHUN »KeJaTeJbHO 3aIll[UTUTh IJIasa OT SPKOro CBeTa.
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PexomeHIyeM TaKyKe BECTH JUYHBIA JHEBHUK HAOJNIONEHWI, B KOTOPOM CJie-
IyeT 3alMuChIBATh BpeMs W ATy, IJIAH HaOJIONeHHuli, NeJiaThb HeoOXOIuUMbIEe «3a-
TOTOBKH» BO BpeMs IIpeJBAPUTENbHON IIOATOTOBKU, 3alNWCLIBATH MIOJYUYECHHBIE
pesyabTaThl M CcAeJaHHBIE BBIBOABI. IliaH HaOGJIIOAEHUH COCTABJIAETCA 3apaHee.
YcenoBuss BUAMMOCTY KOHKPETHBIX O0BEKTOB MOYKHO ONPEAEJUTH II0 IOABUIKHON
KapTe 3BE3gHOro Heba, aTjacaM HJIM KapTaM, HO caMbIf yZOOHBINA crocob — wmc-
IIOJIb30BAaTh BUPTYAJbHBIN ILJIAHETAPUI WJIM WHTEPAKTUBHYIO KapTy 3BE3IHOTO
Heba, KOTOPYIO MOYKHO YCTAaHOBUTHL Ha TejedoH. BribepuTe Ty mporpamMmy, Ko-
Topas 6oJjiee yaoOHA JWUYHO [JsA Bac UJIU AJA YUeHUKOB. Tax, Hampumep, KapTy
3BésnHoro Heba Sky Map nnsa Android ymoOHO MCIOJIB30BATh AJIA UAeHTU(DUKA-
UM 3BE3a U ILJIAaHET.

B xauecTBe mpuMepa mpuBenéM paspaboTaHHBIE ILJIAHLI HAOJMIOAEHUI, KOTOpPBIe
MOJKHO IIPEIJOMKUTh YYAIUMCS IJIS CAMOCTOATENbHOM paborbl. OTMeTHM, UTO B
HabIoAeHUAX 2, 3 U 4 NCIOJIb3YIOTCA acmepu3mbl, — XapaKTepHBIE, JIETKOPAa3JIn-
YyMble HAa HOYHOM HeOe I'PYIIIbI 3BE3J, KOTOPbIe MMEIOT MCTOPUYECKU CJIOYKUBIIIN-
eca ycroruuBble nMeHa. Co36e30us — 3TO yUaCTKU 3BE3THOro Heba. [lomycTmmo
yIOTPeOJISATh CJIOBO «CO3Be3que» KaK CHUHOHUM CJIOBA <«aCTePU3M», €CJAU 3BE3MBI
OTHOCATCSA K OJHOMY CO3BE3UIO.

Hao6maromenune 1

Ilenb: mepBOHAYAJbHOE 3HAKOMCTBO CO 3BE3AHBIM HEGOM.

HeobGxonumblie MaTepuaJibl: THEBHUK HAOJIIONEeHUM, Yachl, KapaHugali, (hOHaAPUK
C KPacCHBIM (PpUIBTPOM.

Ilnan

1. VY6emurech, UTO BLIOpAHHOE BaMU MECTO IOAXOAUT IJA HaOIIOMeHUI.

2. Hatigute Ha mHebe JlyHy. 3apucyiite B IHeBHUKe HalOmomenuit JIyny u
OKpyKamollue eé 3BE3IbI, YKa3aB HaIIPaBJIEHWs Ha CTOPOHBI CBeTa.

3. IloBropsaiiTe HaOmomeHusa JIyHBI B TeueHMe HEKOTOPOTO BpeMeHUM (HaTpuU-
Mep, B TeueHUe 2 4acoB Kakable 30 MUHYT) 1 BBITIOJHANTE 3aPUCOBKU B THEBHUKE.
Yro BBI 3amMeTuan?

4. CpenaliTe PUCYHKHN O0BEKTOB, IIPUBJIEKININX Balle BHuManue. He 3a0yabre
Ha PHUCYHKax IIOMeuYaTh HAIpaBJIEHUS Ha CTOPOHBI CBeTA.

Hao6aromenune 2

Ilenn: usyuenue cosdBe3nusa Bousbitasa MexBenuia.

Heo6xomumbie MaTepuwaJbl: AHEBHUK HaOMIONeHUI, KapaHAami, (oHaApPUK C
KpacHbIM (DUJIBTPOM, Yachl, KOMIIAC.

Ilnan

1. Haiinure Ha Hebe cosBesgue Boubimas Mensemuiia.

2. OmnpepnenuTre, B KAKOM HaIIPABJIEHUMW PACIIOJIOMKEHA PYYKa KOBIIMa BoJbImoi
Mensenuiipl (Ha KaKyl YacTh CBETA YKal3bIBAET).

3. 3apucyiiTe B JHeBHUKe co3Bednue Bosbmias Measenuiia, Kak BBl ero BU-
IuTe Ha Hebe, YKasaB TOUHOE BpeMs HaOJIONEHUsI WM OPUEHTAIIHIO.

4. Karasa us 3B€3n Boubimoit Measenuiibl KajkeTcs BaM HamboJiee APKOI?

5. Kaxkasa us 3Bésn Boabinoit MenBenuiibl KakeTcs BaM HauMeHee SAPKOM?

6. Yepes 1—2 uaca BHOBbB OTHIIIUTE co3Be3nue Boabimasgs Measenuiia. Kak us-
MEHUJIOCh ero II0JIo:KeHue, opueHtanua? CresaiiTe pUCYHOK C YKasaHHEM TOUYHOTO
BpeMeHU HaOJI0JeHUs.

7. CpesailiTe BBIBOJIBI.
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Haononenue 3

[lenb: opMuUpPOBaHUE YMEeHUSA HAXOAUTH IloJApHYIO 3Be3ny.

Heo6xonumbie MaTepuwasbl: THEBHUK HaOJJIOJeHUN, KOMIIAC, YACHI.

IlpenBapuTesbHad MOATOTOBKA

1. 3apucyiiTe B3amMHOe pacIlojioKeHue co3Be3nuii Bosbinas u Mamnasa Men-
Beaunpl (puc. 1).

2. Cmocob maxoxaeHus IloaapHOI 3Be3AbI: COEUHNTE NMPAMOM JUHNEH Kpai-
HUe 3BEé3abl KoBHIa bBoubmioii MeaBeaumbl UM IIPOAOJIMKUTE STy JUHUIO HA MATHU-
KpaTHOe pPacCTOSAHUEe, COeqUHSAI0IIee 3T 3BE3AbI. [loaApHas 3Be3fa PacIoJIOKeHa B
KOHIle Py4YKH KoBmra MaJjoii MeaBeaniibl, KOTOPBIA TakKiKe 00pasoBaH CEMbIO 3BE3-
ImaMu, HO MeHbIe KobIina Boiabimoit Measeauibl. O6a KOBIIA KakK ObI OMPOKUHYTHI
OPYT Hag OAPYTrOM, a MX PYYKHW HAIPABJIEHBI B IIPOTUBOMOJIOKHBIE CTOPOHBI.

3. B roawer Bropoii MupoBOIl BOMHBI OBLIM BBIMYINEHBI OTKPBITKN aCTPOHOMMIYE-
cKoro cogepskanus. OgHa M3 HUX WUJLIIOCTPUPOBAJa CIIOCO0 OTHICKAHUS HAITPABICHUSI
Ha ceBep. I[IpuBoguM cTuxoTBOpeHUEe PUMMBI AJIJOHWHON C 9TOM OTKPBLITKU. BO3MOMK-
HO, 9TO TIOMOKET BaM JydYIlle 3allOMHUTH MPABUJIIO OThICKAHUA [loIspHON 3Be3MBI.

Ha Hebe KOBIIHUK 30JI0TOMH
3oByT MenBenuriieii BoJbImnoii.

CekpeT y3HATBH, T'le CEeBEp, IIPOCT:

ITo mampaBiaeHBI0O KpaliHUX B3BE3[L

ITpamyio JguHUIO Begu, o
3Besny IlomapHyro Haigu.
Bcerans mpamo, ma Heé raamgu,
W ceBep OymeT BIIEpenu.

MAJIAS]
MEOBEAMLIA

BOJIbLUAA
MEOBEOVLA

Puc. 1. Bzaumnoe pacnonoixceHue
cosge3duil Boavwas u Manas Medseduubt
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KACCUONES
/ MAJIAS
MEZABEOMLA
BOJIbLLUAS
MEZABEOMLA

Puc. 2. IIpasuno Haxoxdenus
ITonsapHoil 36e30bL

u coszse3dus Kaccuones

Ilnan

1. Haiizure Ha Hebe cosBesgue Boubinas MeznsBeguiia.

2. HUcmonbaysa cmocod HaxoskmenHus I[loaapHoii 3Be3mbl, OTHIIIIUTE €€ Ha He-
6ockiome. ITomuure: ITonsipHas 3Be3ma Bcerjga yKasblBaeT HallpaBJIeHHE Ha CeBep.

3. OrTbIuTe OoCTaJbHBLIE 3BE3AbI co3Be3gusa Manasa Meagseauia.
4. 3apucyiiTe B JHeBHUKe HAOJMIOAeHWII KOH(PUTYpAIlUIO M B3aMMHOE PACIO-

JoxkeHue cossesguil Boawsmasa m Mamaa Measenunsl, coOaromaa maciatad. Boaee

ApPKUe 3BE3ILI U300paskaiiTe G0ILIIMMU KPYKOUKAMU, MeHee SpKUe — MEeHbBIIIMIU.
5. TIIpomymaiiTe, KaK MOYKHO HAOJIOAATH BpAallleHre HeOeCHOro CBOJa BOKPYT

CeBepHoro moJiroca Mupa (BoKpyr IlosiapHOit 3Be3bI).

Haomarogenue 4

Heﬂb: n3ydyeHunue Cco3Be3nusd Kaccuomes.
HeoﬁxognMHe MaTepHuaJibl: THEBHUK HaGJIIO,Z[eHHI;'I, 4dJachbl.
nggBaQI/ITeJILHaH II0ATOTOBEA
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1. BapucyiiTe B AHEBHUKe HAOJIIONEHWN B3aMMHOE PACIOJIOKEHMNE CO3BEe3IUil
Boabmasa, Mamnas Mensenunsl u Kaccuomesi, cobmiomgass maciurad (puc. 2). Boiee
SApKUe 3BE3ALI N300paskaiiTe GOMBIINMEI KPYsKOUKAMU, MeHee APKUe — MEeHBIIMU.

2. Cmocob HaxoKIeHus co3Be3nusa Kaccuoles: MBICJIEHHO IPOBEAUTE JIMHUIO
OT IEePBOM 3Be3nbl PyuKu KoBIia Boabmioit Measenuiibl (3Be3ga mn) uepes Ilosap-
HYIO 3Be3[ly M IIPOJOJIXKHUTE €€ Ha Takoe ke paccrodnume 3a IloaspHyro.

3. Korpma cossesaue Boabinas Menseauiia KyJbMUHAPYeT BOIM3U 3eHuTa, Kac-
croIes 3aHMMAaeT caMoOe HU3KOe II0JIOMKEeHIEe B CeBepPHOM CTOpoHe HebGa, M HaoOOpOT.

Ilnan

1. Oreimure Ha HeOe co3Besnue Boabinas Menseauia, IlonsapHYO 3Be3ay.

2. Haiigure cossesgue Kaccuomes.

3. 3BapucyiiTe B3amMHOe paclojo:KeHue cos3Be3auit Kaccuomesa u Bousbimas
Mensenuiia, cobumogasd MacinTad U OPUEHTAIHIO.

4. Karkaa us 3Béa3n Kaccmomeu kaskercsa BaM HamboJiee aApkoii? IlomeTbTe eé
HA PHUCYHKE.

5. IloBToputre HabsmomeHuUs yeped 1—2 uwaca. Kak m3MeHHMI0CH B3aUMHOE pac-
MMOJIOYKeHMe 9TUX cosBe3auit? CrpesiaiiTe PUCYHOK.

HaGuronenus 3Bésgmoro meba B MUHH-ILJIAHETAPUM HOAPOOHO omucaubl B [2].

COBPENMEHHDBIE CPEACTBA OGV4HEHMA
AJIA KYPCA ACTPOHOMMM

IIpakTuuecku Bce KaOWMHETHI COBPEMEHHBIX IITKOJ 00ODPYAOBAHBI KOMIIBIOTEDA-
MU ¥ IIPOEKIIMOHHOH AammapaTypod (KOMObIOTEp + MYJbTUMEIUNHBIN TPOEKTOp,
KOMIBIOTED + WHTEePaKTWBHASA JocKa). [JlaHHOe 000OpyAOBaHME BeChMa IOJE3HO s
OpraHu3aI Uy YPOKOB acTpoHOMuu. Kak oTMedasoch BhINIE, KYyPC aCTPOHOMUMU OIIU-
paeTcs Ha AaHHBIe HAOGIIONEHUH, a IIOTOMY HY’KAAeTCs B HATJISATHOCTU — WCIOJb-
3oBauuu (ororpaduii HebeCHBIX O0BEKTOB U SIBJIEHMI, KapT, cxeM u T. II. Kpome
TOT0, MHOTO HATJISAHOTO MaTepuajia U Aake I'OTOBBIX IIPEe3eHTAI[Ui MOKHO HANUTHU
Ha caliTax AJA yuuTeseill (GUSUKU U acTPOHOMUU, B YACTHOCTH Ha caiite Creia-
pusa — http://stellaria.school.

B HacrodAmlee BpeMsa MHOTHE IIIKOJBI UMEIOT BO3MOYKHOCTH HPUOOPECTH KOM-
IJIEKC y4YeOHOro o0opynoBaHUA [Jisi KaOuHeTa acTPOHOMHUM B paMKax IIPOeKTa
«TexHOC(hepa coBpeMeHHOH HIKOJBI». B yKasaHHBIZI KOMILJIEKT BXOLAT KaK KJac-
cuvuecKue mocobus m mpubophl, TAK U COBpeMeHHoe obopymoBaHue. Iloapo6HO 3TO
00opymoBaHNE W MPUHIUILI PadOTHI ¢ HUM OOMCAHBLI B [2].

Kak mpaBmio, ypoKM aCTPOHOMHUM IPOBOAAT YUUTENSA (DPUSUKU, UCIIOJIb3YEeTCs
npu 3ToM KaObuHeT pusuku. C yu4€éToM 0COOEHHOCTEN Kypca acCTPOHOMHUU HEOOXOIu-
MO 00ecHeunTh HATJIATHOCTh 00yuenusa. VlTak, mepeurcaiuM TOT MUHUMYM 000DYI0-
BaHUsA, KOTOPBIM CJIENYeT OCHACTUTHh KabuHeT AJiA 6oJsiee d3(PpHEeKTUBHOrO UByUEHUS
Kypca acTpOHOMUH.

1. Mogesnnr HeOecHOI cepbl IIO3BOJUT HAIJIAIHO MPOJAEMOHCTPHPOBATL €€ Ooc-
HOBHBIE 9JIeMEHThI. B HacTosIllee BpeMs NIpeIyaraloTcsA YIPOIIEéHHbIE BapPUAHTHI
Takux Mogjesneii. Boisiee ymob6HOII M MHOOPMATHUBHON HABJIAETCA APMUAAAPHAA
cepa (puc. 3), KOTOpas II03BOJIAET JEeMOHCTPUPOBATHL OCHOBHBIE KPYI'd W JIMHUU
HebecHOI cdepnl, BuL HeOecHOI chephbl Ha PA3HBIX IMPOTaX, CYyTOUYHOE ABUKEHUE
Connma u cBermyia (KOTOpoe, KaK IIPABUJIO, M300pasKaeTcs MaJIeHbKUM IIIapUKOM,
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CBOOOJHO TIepeMeIaIuMCcs Ha KPyre BBICOThI). ApMuIspHas chepa MOKEeT CBO-
0OMHO BpAI[aThCS BOKPYT OCU, UJLJIIOCTPUPYIOIIell ochk Mupa. [Jisg yCTaHOBKU MOje-
JIM Ha BBIOPAHHYIO IIHUPOTY HAOJIOAeHUS HEOOXOAMMO IIePEeMEeCTUTh KOJbII0 B IIOA-
craBKe. MeToamKa MCIIOJIB30BaHUSA MOJeau HeOecHOU cdepbl paccMaTpuBaetrcs B [6].

Puc. 3. Modenv HnebecHoll cpepul

2. Tmobyc sBésgHOrO Heba (MKesaTelbHO, UTOOBI TJIO0YC MMEJ TOJCBETKY).

3. I'mobycer 3emuu, Jlyusl, miraner ColHEYHON CUCTEMBI.

4. Tennypuit — npubop, AEMOHCTPUPYIONINII B3aMMHBIE IIEPEMEIeHUs B IIPO-
crpaHcTBe 3emun ¥ JIyabel BOKpyr CouHiia. 9TO yCTPOMCTBO 00jiee MOTONAET IJIs
MJIQAIINAX KJIAcCOB.

5. IlogBu:xkHasA KapTa 3BE3AHOTO Heba.

6. KapTel 3BE3muHOro Heba C CO3BE3MUAMIU.

7. Kaprer moBepxHoctu Jlyabsr, Mapca.

8. Teneckom.

9. KBagpaHT (mpocTeHdInnii KBaAPaHT MOYKHO CHejlaThb CaMOCTOATEJIHHO).

Ecau ecTh BOBMOYKHOCTD, KEJATEJHLHO MPUOOPECTU IJisd YPOKOB ACTPOHOMUU
Habop «3BE3AHBIM MHUP». B ero cocraB BXOHAAT: TeJIECKOIl, KBaJApaHT, Habop Ma-
kKeroB miaaHeT CoaHeunHoit cuctembl (Mepkypuii, Benepa, 3emnsa, Mapc, IOnurep,
CaTtypH BMecCTe C JUCKOM C H300pasKeHUeM KoJell, ¥paH, HemnryH), HaGop mMake-
TOB ILTaHeT 3eMHO# rpynnbl u JIyabel (Meprypuii, Benepa, 3emus, Jlyna, Mapc),
00bekTsl CoTHEeUHOH cucTeMbl, Habop mMakeroB I'anmiaeeBrIX cunyTHHKOB IOmurepa,
BrJroyas Mo, Eepony, 'anumen u Kasnmcro, Habop pasBEPTOK IIOBEPXHOCTEH He-
OecHBIX TeJ, IOABW)KHAA Kapra (ILIaHIIeT) 3BE3MHOro Heba, macmiTabHas cxeMma
ConHeUHOU cHUCTEeMBI W JPyrue IpeaMeThl, HeoOXOAUWMBIe IJis IIPOBEJeHUusA 3SKC-
mepuMeHTOB. B KOMILIEKTe MMeeTCs aHHOTAIUs, COAEep Kalllas IOJIHBIN IIepedeHb
BXOJIAINEr0 B Ha0Op 060pYyAOBAaHUA U CIMCOK IPOBOAMMBIX dKCIepuMeHTOB. HaGop
COIIPOBOYKIAETCA KHUTOU — METOAUUYECKUM DPYKOBOACTBOM, B KOTOPOM IIPUBOAUTCS
moapobHoe omucanme 80 OIIBITOB.
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OTmenbHO OCTAHOBUMCS HA KPATKOM OINKUCAHUU II€PEHOCHOTO KYMOJbHOTO
MYyJbTUMEANAlleHTPa, BKJIIOUAOIEero B ceds HAAyBHOM KYIOJ ¥ BO3AYIIHBINA HAcoC
K HEMY, CIEIMaJN3UPOBAHHBIN MYyJIbTUMEIUAIIPOEKTOP U aKyCTUUECKYIO CTEPEOoCH-
creMy. PaKTUUECKU 9TO YCTPOHCTBO ABJIAETCS MUHU-IIJIAHETAPUEM.

Kymon B mamyTom Bume mMeeT AumaMeTp 5 M W BBICOTY 3,2 M. YCTaHOBUTH
ero MOYKHO B aKTOBOM 3ajie MU B PEKpealuy IIKOJBI. [ pasMeIeHus 3pUTe-
Jefl MOJKHO WCIIOJb30BAaTh CTYJbA (B KOMILJIEKT He BXOAAT) JU0OO MHOCTEJUTH HAa
mOoJI MaThl, Ha KOTOPBIX OYAYyT CHUIETHh WJIMN JIeKATh YUYEHHUKU. Bcero Ioj TaKuM
KynoJioM KOM(OPTHO MOTYT Pa3MeCTUThCSA OKoJOo 15 crapiiexjaccHUKOB miam 20
yyamuxcs MJIAAIINX KJIACCOB.

MyasTumenuanpoektTop Emerald cepuu Lite, oCHAIEHHBIN O00BEKTHUBOM «PbI-
6uit rymas» (Fisheye) u ymajJ€éHHON KOHCOJbIO, (PaKTUYECKU IIPEeJCTaBIAET CO0OI
kKommobioTep PC, 00BbeIWHEHHBIN CO CIENUAaIN3UPOBAHHBIM HIpPoeKTopoM. K3obpa-
JKeHme Ay0JUpyeTcsi Ha IPUCOEIMHSIEMbIH IIPU IMOMOINY Kabesis CeHCOPHBIN dKpaH,
KOTOPBINT B MHCTPYKIIMU Ha3BaH yNAJEHHON KOHCOJbI0. Ha KoMIbioTep ycTaHOBJE-
Ha omeparnuoHHaa cucrtemMa Windows 10 x64, miepeBeféHHaA B PEXKUM IIJIaHIIETA.
ITogpasymeBaeTcs, UTO YUYUTEJb BO BPEMs JEeMOHCTPanUu paboOTaeT ¢ KOHCOJbBIO
KaK C ILIQHIIIeTOM, YIPaBJAA YCTaHOBKOI. BCTPOEHHBIN KOMIIBIOTEP MYJbTHMEIU-
ampoeKTOpa CONEPIKUT PaA3bEM minijack g MOAKJIIOUEHNA CTEPEOCUCTEMBI, NMEIO-
mieficsa B KOMILIEKTe. BciiecTBUE 9TOTO BOCIPOU3BOAUTCA 3BYK B JABYXKaHAJIbLHOM
BapUaHTe.

IToxpo6HO ycTaHoBKa MyabTuUMenuareHTpa onucana B [2]. Tam ke mpuBoguTcs
U JeTajJibHOE ONMCAaHUWEe JeMOHCTDPaIluii, KOTOPble MOKHO BBIIOJHUTH C KCIOJIB30-
BaHWEM JTOT0 000PYOBAHUA.

IIpu HAITWYUYU ONMCAHHOI'O MUHU-IJIAHETAPUS B IIIKOJIE BOSHUKAIOT OIPEeAeseH-
HBbIe TPYAHOCTU €T0 KCIIOJB30BAHUSA B yueOHOM mpoliecce. Bo-mepBbIX, KYIOJ MHO-
BOJIBHO OOJIBIIIOH, TO3TOMY MOKHO JIM0O YCTAHOBUTH €r0 B CIIEITUAJIBHO OTBEIEHHOM
nomerrennu (uto Oojsee ymoOHO), OO KasKABI pa3 pas3BopaymMBaTh M yCTaHaB-
JIUBaTh BpeMeHHO (Tpebyer 0oJibllle BpeMeHU U MeHee yno0HO). Bo-BTOpBIX, ITOf
KYIIOJIOM MOYKET HaxoAuThcsa 15—16 uesioBEeK, a KJAaccChl, Kak MPaBUJO, I'OPaszio
Gosibiie. B cBsI3M ¢ 9TUM IPOBOAUTH 3aHATUSA IO KYIIOJOM YAOOHO IIO0 MOATPYII-
maM, HO BO3HHMKaeT IpobJiemMa, 4eM 3aHATH BTOPYIO IOATPYINY, IIOKa IepBas pa-
6oTaeT mOJ KYMIOJIOM C y4uTeJeM. B-TpeTbuxX, B CBA3U C OCOOEHHOCTHIO KOHCTPYK-
OUU KejaTeJbHO Ipe0bIBaHWE yUYaIllUXCA IIOJ KYIOJOM OTPAaHUUYUTH IPUMEPHO
30 mMmHyTaMu, T. e. 9TO OyJeT UYacTh ypoKa. BecTum 3amumcu moJ KYIIOJOM TaK’Ke
3aTPYAHUTEIBbHO.

Ha mamm B3risaj, HamboJiee yAaUHBIM BapPUAHTOM SABJSETCS CTAllOHApPHASA yCTa-
HOBKA MUHU-IJIAHETAPUSA B CIEIMaJbHO BBIZEJEHHOM IToMellleHuu (Kjacce). B aTom
cjy4yae ero MOKHO KCIIOJIb30BATh BO BHEYPOUHOE BPeMs [Jis IIPOBEJEHUSA AEMOHCTDA-
OUP WIN TPOCMOTpPa y4ueOHBIX (DUIBMOB, a TaK:Ke W BO BpeMs ypokoB. OBJazeTb
METOJVKON TPOBEeAEeHUA NEMOHCTPAIIMII C UCIOJb30BaHUEM Stellarium HeECIOXKHO, 1
SKCKYPCUM IIOJ KYIIOJOM MOTYT IIPOBOAUTH 3aMHTEPECOBaHHBIE yueHUKHU. OIMBIT IO-
IoOHOU paboTel nmeercd B 1mkosie Ne 29 r. ITogonbcka MockoBckoil obactu: https://
mosregtoday.ru/soc/v-podol-skom-planetarii-shkol-nikam-pomogayut-kolonizirovat-
solnechnuyu-sistemu/; https://www.youtube.com/watch?v=alOv6j-qweA

OcraHoBUMCA BKpaTIie HA WHTEPHET-pecypcax AJjd Kypca actpoHomuu. CaiiTos,
MOCBAIIEHHBIX aCTPOHOMUU, OTPOMHOE MHOJKECTBO. PeKoMeHZyeM KHCHOJIb30BaTh Te
U3 HUX, KOTOPHIE COJePsKaT HayUHYI0 MH(GOPMAIINIO, CTaThU, HAUCAHHbIE BeIYII[-
MU yY6HBIMH W MeTogucramMu. KpaTkuii 0630p IpUBENEH HUKE.
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Actporer — poccuiicKas acTpoHOMHUeCKas ceTh (HayuHas wHDOpPMAIuUs II0
aCTPOHOMUM, TJIOCCapuii, 6MGIMOTEeKa aCTPOHOMUUECKOI JIUTepaTyphl, ororaiepest
KOCMHUUYECKuX O0BeKTOB u T. 1.) — http://www.astronet.ru/

OTKppITasi ACTPOHOMUS — BOJIEKTPOHHBLIN yuyeOHMK acrpoHomuu — https://
college.ru/astronomy/course/content/content.html

IlocTHayka — WHTEpPHET-)KYPHAJ O COBPEeMEeHHOHN (yHIAMEeHTAJIbHOW HayKe U
YYEHBIX, KOTOpPbIe €€ CO3JAaioT, O IOIYJAApPU3alUuMU HaydYHbIX s3HaHuii — https://
postnauka.ru/

Crenyapuss — cailT s y4yuTesiell acTPOHOMUM U JEeKTOPOB ILJIaHEeTapueB, a
TaKiKe IJid Bcex MHTepecymoinuxca — http://stellaria.school

AJIeMeHTBbl — TOIYJAPHBIN caliT o (QyHZamMeHTaldbHOIT Hayke — https://

elementy.ru/

NCMNOJIb3OBAHUE BUPTYAJIbHbIX NMNAHETAPUEB

B HacTosdIlee BpeMs CYIIECTBYET JOBOJHHO MHOT'O BUPTYaJbHBIX IIJIAaHETAPUEB,
IEeMOHCTPUPYIOIINX 3BE3aHOe HeOO Ha J0yio 3aJaHHYIO AaTy, ABUKeHud Hebec-
HBIX TeJI, COIep KalliX PasHooOpasHyr HHMOPMAINI 00 ACTPOHOMUUYECKUX O0bh-
eKTax. PeKoMeHZyeM HCHOJB30BaTh Ha YPOKAaxX U [AJSA CAMOCTOATEJIBHON pPaboThI
yuamuxca onuH u3 Hux — Stellarium. IIporpamMmmHOe obecneueHye OecIjiaTHOeE,
cKauaTh ero MOKHO ¢ caiita http://stellarium.org. uTepdeiic Becbma ApyKecTBeH
K II0JIb30BATEJIO, OBJAZETh HaBBIKAMU PA0OTHI C AAHHOM IPOTPAMMOII HECJIOYKHO.
HNmeerca nnaTHasa Bepcus A cMapT(OHOB.

UcnonnzoBanue Stellarium B MuHH-mIaHeTapuy nogpobHo ommcauo B [2]. Orme-
THUM, YTO 9Ty IPOTPAMMY MOKHO HCIIOJIb30BaTh, BBIBESA €€ Ha 9KpaH, HO TOTJA MBI II0-
Jy4JaeM ILIOCKOe M300paskeHue ydyacTKa HeOa 1 aGeKT cHUKaeTca. PeKoMeHIyeM o3Ha-
KoMUThcA ¢ 3anuchio BeouHapa U. C. IJappKoBa «JJEeKTPOHHBIE IJIAHETAPUU Ha YPOKaX
actpomomun» — https://www.youtube.com/watch?v=al0v6j-qweA&feature=youtu.be.
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METOAMYECKME PEKOMEHOALIMMN
no NOyPO4YHOMY NJIAHUPOBAHMIO YPOKOB ACTPOHOMMM

YueOHBIN TIpeAMeT «ACTPOHOMUS» SABJISIETCA 00s3aTEJIbHBIM AJIs M3YUEHUA Ha
6a30BOM ypOBHE cpexHero (moJiHoro) obrrero obpasoBanusi. O6Ieo0pasoBaTeIbHBIE
OpraHUBaIMU CAMOCTOATEJHHO OIPEAESAI0T MECTO NaHHOI'O IpeJMeTa B yueOHOM
miraHe. BO3MOYKHBI CJIeYIOIHe MOMIEJIN:

— 1 uyac B Hemesro B 10 Kiacce;

— 1 uac B Hemesro B 11 Kuacce;

— 1 uwac B Hegmesio Bo BrTopoM mojayroxaum 10 Kjgacca m 1 yac B Hemeam B
nepBoM moJsyroguu 11 wjacca;

— 2 yaca B HeJeJI0 B OJHOM M3 UeThIpEx moayroauii 10—11 KJaccos.

HeGosbImioit 0656M yueOHBIX B3aHATUI IIpeAmoJiaraeT, UTO aKIEHT AesiaeTcsd Ha
TEOPEeTUYECKOM COMep:KaHuu Kypca. Ho Tak Kak mpejosaraercs IpoBeJeHe BCepoc-
CUHCKUX IIPOBEPOUYHBIX PAbOT MO ACTPOHOMUMU, CJIELYET YAEIUTh BHUMAHUE PEIIIeHUIO
3amau. Kpome Toro, Hayka acTpoHOMHUsA 0asmpyeTcs Ha HAOTIOAEHUAX, €€ ITOJIOKEeHUI
W TEOpUU MPOBEPAIOTCA HAOIIONEHUAMMU, II0O3TOMY Heo0Xomumo (opMUPOBaHUE yMe-
HUH IPOBOAUTH aCTPOHOMHUYECKIVE HAOIIOeHUs W aHAJIN3UPOBAaTh YBUAEHHOE.

CyliecTBeHHBIM HEIOCTATKOM IIIKOJHHOTO Kypca ACTPOHOMUU SBJSETCS He-
BO3MOYKHOCTh IIPOBOJUTH ACTPOHOMHUECKUE HaOJogeHus (3a WCKJIIOUEHUEeM Ha-
onromenuit CoJsiHIIa) BO BpeMs YPOKOB. MBI BUAMM TPU BO3MOKHBIX BapHaHTa
pellieHuss 9TO¥W TpoO6JIeMBbI: OpraHM3AIUsA ¥ IPOBeJeHUe HAOJIOJAEeHUIl 3a acTpo-
HOMUUYECKUMU OOBEeKTaMU BO BHEYPOUHOE BPEMA; CAMOCTOATEJIBHO IO paspabo-
TAaHHOMY C IIOMOIIBIO YUWUTEJsA IJIaHy; B ILIaHeTapuu. Bce Tpu BapuaHTa IIpen-
cTaBJIeHbI B IOCOOWU.

Kak yke oTmMeuasioch, IPAKTUYECKN Ka’KIblil YPOK ACTPOHOMUMU IIPEAIIOJiaraeT
u3yuyeHre HOBOTO MaTepuajyia. Ecau mMarepuas 00BEMHBIN, TO BOSHUKAET IIpodjieMa c
IPOBEPKOM paHee M3ydYeHHOTO. ABTOP IIpefJjaraeT B cepeamHe Kypca (ypok 16) mpo-
BECTU UTOTOBBLIN ypoK. PopMa IPOBEIEHUS JAHHOIO YPOKAa MOKET ObITh Pas3IMYHOI:
YPOK-KOH(pEepeHIINA ¢ 00CY:KIeHMeM H3yYeHHOr'0 MaTeprajia, KOHTDPOJIbHas paboTa
(TecT, OTBETHI HA BOIPOCHI, PEIIeHUE 3a/[a4 U T. II.), HETPAAUIIMOHHBIE (DOPMBI YPOKa
(manpumep, mo o6pasIy TesieBUSUOHHBIX 110y «CBoa wurpa», «HUYro? T'me? Korma?»
u T. 1.). IIpoBepouHble MaTepuasbl YUUTEJNA MOTYT HaiiTu Ha caiite Cresmapus.

PaspaboTanHble IJIaHBI YPOKOB SABJIAITCA IIPUMEPHBIMU, YUUTEJIb MOYKET W3-
MEHATH U IOUOJIHATL UX B COOTBETCTBUU C IIOATOTOBJIEHHOCTHIO KJlacca, YCJIOBUAMU
mpenofaBanusa (HaJIW4uWe WJIU OTCYTCTBUE yUeOHOTO 000pYIOBaHWS, MUHU-ILJIAHETA-
pusA 4 T. M.), COOCTBEHHBIM OIIBITOM ITPEIOJABAHUA.
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BBEAEHWE B ACTPOHOMMUIO (1 u)

Homep Tema ypoka
ypoka
1 CTtpykTypa 1 macwTabbl BceneHHon, meToabl €€ nadydeHus
Tema «BBemenue B acTpoOHOMHUIO» — IlepBas TeMa Kypca, U3ydaeTcs B 00bEMe

1 yaca. IIepBbIii YPOK HOBOT'O y4eOHOrO IpeaMeTa BaskeH, TaAK KaK MMEHHO Ha 9TOM
YPOKe eCTh BO3MOJKHOCTh 3aMHTEPEeCOBATH yUaIlUXCHA, MOBBICUTH UX MOTUBAIUIO K
U3YyYEeHUIO He TOJBKO aCTPOHOMUU, HO U TECHO CBA3AHHOIN C Hell (UBUKU.

YV yuamuxca ysKe MMeeTcsI HeKOTOPBIHM 3amac acTPOHOMHWUYECKUX 3HAHUM, II0-
YEPIIHYTBIX U3 KYypPcoB «OKpy:Kalomuii Mup», «Pusmka», 13 OOBIAEHHOIN KU3HU,
cpeficTB MaccoBoii mHpopmanuu, (puabmoB, WMuTepHera. OmHa m3 3amad IIepPBOTO
YPOKa — COCTAaBUTH IIpPeACTaBIeHUE 00 3TUX MMeIoUUXcsA 3HAHUAX. [10aTOMy ypOK
JIydiiie IpoBecTu B (popMe Oeceqbl, CTUMYJUPYA yUaAIIUXCA BBICKA3bIBATH CBOE MHeE-
HUE, NEeJUTHCA MUMEMIMMUCA Y HUX 3HAHUAMH. B DeEIIeHWM 3TOHM 3aJadul MOJKET
IOMOYb HpaKTuuyeckas pabora 1 «OleHuBaHUE PACCTOAHUN M pPasMepoB 00HEKTOB
BO BceseHHOII» TeTpaau-npakKTHKyMa.

Ha ypokxe mo 5Toil TeMe YYEHMKM MO3HAKOMSTCS CO CTPYKTYpPOI M MaciiTaba-
mMu BcenenHoil, y3HaOT 0 MeTomax e€ mayueHus. Ciaeayer ImOOUEePKHYTh, UTO CO-
BPEeMEHHOUI aCTPOHOMUU [IOCTYIHBI HAOJIIOMeHUA BO BCeX AUMAIIa30HAX IJIUH BOJIH:
OT TaMMa-u3JIyuYeHUs N0 PaAMOBOJIH, a BO BCesIeHHO# BeIeCTBO MOJKET HaXOAUTHCS
B TaKUX YCJIOBUAX, KOTOPhIe HEBO3MOYKHO co3faTh Ha 3emuie. Takike yUyeHUKHU y3-
HAIOT O COBPEMEHHBIX 3eMHBIX 00CEepBATOPUAX U KOCMHUUYECKHUX TeJeCKOIlaxX.

Ecau B mkoJsie mmMeeTcs MUHU-IJIAHETAPUI, TO MEPBBIII YPOK aCTPOHOMUU Ke-
JIaTeJIbHO TIPOBECTH C €ro KCIIOJb30BAHMEM. OTO IIO3BOJIUT CPasy JKe MOTPY3UTH
IIKOJBbHUKOB B UYAECHBIN U 3araflouHbIi MUP aCTPOHOMUHU, IIPOJAEMOHCTPUPOBATH
aCTPOHOMHUUYECKUE OOBEKTHI U SABJIEHUA HE TOJHKO C WCIOJb30BAHMEM CTATUYHBIX
WILIIOCTPAUii, HO U B JABUKEHUMU.

PexomeHnayeM mCIOJIB30BATh MeIUAOOBEKTHI: (hororpaduu, aHuUMauyd, BULEO-
dparmenTsi. Ciienyer Bcé BpeMs HAIIOMUHATDH yUallUMCSA O HAOJIOIaTeILHOM XapakKTe-
pe HAyKU acTPOHOMUMU, WLIIOCTPUPYS PACCKa3 IIOKA30M COOTBETCTBYIOIIUX OOHEKTOB.

ACTPOMETPUSA (6 u)

Homep Tema ypoka
ypoka

2 3BE3nHOE Hebo

3 HebecHaa cdepa. CuctemMbl HEGECHbIX KOopAMHAT

4 Bugumoe psuxeHne nnaHet n ConHua

5 CyTtoyHoe Buammoe awkeHue ConHua

6 AsuxeHne JlyHbl 1 3aTMeHus

7 Bpems n kanenpapb
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Tema «AcTpomeTpusi» M3ydyaeTcs Ha IIECTH YpPoKaxX, B y4yeOHUKe 9Ta Tema
mpejcTaBieHa TAThIO maparpadamu. [omogaHUTENBHBIN YpoK (ypok 5 «Cyrounoe
BuguMoe nBu:KeHue CoJiHIIa») BBEAEH M3-3a BaKHOCTU (DOPMHUPOBAHUSA YMEHUI
00BACHATh BUAUMBIE NBUMKEHUA HeOECHBIX TeJs, u mpesxkae Bcero CoaHma. K coska-
JIEHUIO, YPOBEHb ACTPOHOMHUYECKUX 3HAHUII B HACTOAIEe BpPeMs SABJIAETCA OUYEHbD
HUBKUM. XOTA YYEHUKU U U3yJYaJy NPUYUHBI CMEHBI JHA U HOYHM, BPEMEH Trona
eme B Ha‘-IaJIBHOﬁ IIIKOJIe, OIIBIT aBTOpa INIOKa3bIBaeT, UTO TUIIMYHBIM OTBETOM Ha
BOIIPOC O IIPUYMHE CMEHbI BPeMEH roja sfBJideTcA caeayroinuii: «Jlerom 3emiass pac-
nojsokeHa Ouuike K CosiHILy, yeM 3uMOi». [ MHOTMX YYEHUKOB OTKDPBITUEM SIB-
asiercs To, uto B IOxkHOM mosymapuu 3emyu CosHIle THEM HAXOOUTCA B CEBEPHON
yactu Heba, a Ha mwuporax Mexxkay tpounmkamu Paxka u Kosepora CosHIile moarona
mepeMeIiaeTcAa MO IOXKHOM uvacTu HeGOCBOJa, a APyrue IOJIrofa — II0 CEeBEePHOIA.
VYnusnenue BbI3bIBaeT (axkT, UTO BOJM3U 9KBATOpa [JeHb PaBeH HOUYM B TeUEHUe
BCEro roja.

OcHoBHaAA 3ajaya NpU UIYUYEHUU MaTepuajia JaHHOW TeMbl — OIMCATb BUIU-
MOe [ABUJKEHUE CBETUJ U OOBSACHUTH, KAaK 9TO BUAMMOE IBUKEHUE CBA3AHO C UX
peanbHBIM IIepeMeIeHNeM B IIPOCTPAHCTBE.

HecmoTpss Ha TO uTO HOHATHE HeOecHOI cdephl OBIJIO BBEAEHO B JAPEBHOCTH,
OHO W ceMyac HCIIOJb3yeTCsd B aCTPOHOMHUU. BasKHOCTh M3yUYeHUs MaTepuasia AaH-
HOI TeMbI MOYKHO IOAYEPKHYTH IPUMepPaMU ero IMPaKTUUYECKOro MPUMEHEHU:A: CHU-
creMbl nosunuonupoBanua (GPS, I'soHacc), ciay:kba BpeMeHH, MOOUJIbHAS CBS3b,
CIIyTHUKOBOE TeJIeBUIeHWe U T. II.

VueHUKU 3HAKOMATCSA CO 3BE3MHBIM HeOOM, HeOGeCHBIMUM KOOpPAWHATAMM, aHa-
JUBUPYIOT BUAMMOe ABU)KeHUe mmaHeT um CouiHita Ha (oHe 3BE3J, CYTOUHOE IBUKE-
uue CosHita, aBu:KeHwue JIyHBI, yCTAHABIWBAIOT MPUUYWHBLI COJHEUHBIX U JYHHBIX
3aTMEHUl, 3HAKOMSATCSA C MPUHIMIIAMHU CUYETA BPEMEHU U YCTPOMCTBOM KaJjeHma-
peii. [louarusa, GpopMupyeMble TP U3yUEeHUUW JAHHOM TeMbI, yCTaHABJIWBaeMbIe 3a-
KOHOMEDPHOCTH SBJIAIOTCA OUYEHb BAKHBIMU B IIOHMMAHUM U OOBACHEHUU MHOTUX
HaOJITOJaeMbIX SABJIEHUN W 3aKOHOMEpHOCTeH. XOTsd MeTOAWKA U3YyUYeHUs AaHHONA
TeMBbI IOCTATOUYHO XOPOIIO pa3paboTaHa, caMa TeMa MaJIOIPUBJIEKATeJIbHA W BOC-
IIPDHMHUMAaEeTCA YYeHHKaMHN KaK He4YTO ycCTapeBIllee, MHOI'ue IIOHATHUA BOCIPHMHKMMA-
I0TCS ¢ TPyAOM. PasBuTuio nHTEepeca U riIy0OKOMY YCBOEHUIO M3ydYyaeMbIX ITOHATUMI
CIIOCOGCTBYIOT 3aHATUSA, IPOBOAUMBIE B ILJIaHETAPUM, HAOJIOAEHUs 3BE3AHOTO HeOA,
UCHIOJIb30BaHUE HATVIAAHBIX mocobuii. Ilogpo6HO MeTOAUKA MBJIOKEHUS JTON TeMbI
C MCIOJIb30BAaHMEM YKas3aHHBIX CPeJCTB omnmcaHa B [2].

OCcOGeHHOCTh MB3JIOXKEHUsI MaTepuaja JAaHHOW TeMbl 3aKJIOUaeTcsa B TOM, YTO
ONHMCHhIBAETCSA BUAUMOE IBUIKEHNE IJIaHeT, O0bsCHEeHUE IeTIe00pa3HOTO NBUKEHUS
OymeT HAHO B CJIEIYIOIel TeMe.

JlaGopaTOpHBI MPAaKTHUKYM II0 JAHHOW TeMe BKJIIOUAET ABe IIPaKTUYECKUe
pabotei: 2 «IlocTpoeHue rpadpumueckux momeseii HebecHOU cdepbl» u 3 «Uccie-
IOBaHMWE CyTOUHOro BuAuMOTro aBu:KeHusa Connia». OTMeTMM TaKiKe, UTO pabora
C IOHATUEM <«HebecHas cgepa», ONPeNeIeHNAMN €€ OCHOBHBIX TOUYEK, JUHUN U
IJIOCKOCTel, HeO0eCHBIX KOOPAUHAT CIIOCOOCTBYeT PA3BUTHUIO IIPOCTPAHCTBEHHOI'O
MBIIIJIEHUA yUYall[UuXCsd.

OrpaHnuyeHHOCTh BPEMEHU He II03BOJIAET BBLIJEJIUTH OTAEJbHBLIN YPOK AJIA pe-
mreHusA 3ajgad. 3ajauyl CJefyeT WCIIOJb30BAaTh [JIs 3aKPEIJIEHUs WU3YUYEeHHOTO Ma-
TepuaJia, OIeHKU YPOBHA €ro YCBOEHUs, CAMOCTOSATEJIbHOII 1 JoMaliHeil paboThI.
Meronmka pelieHus 3ajad HaHHOU TeMBI JOCTATOUYHO XOPOIIO paspaboTaHa U IpU-
BelleHa B METOAUYECKUX II0COOMAX, Hampumep B [8].
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O60011IeHTe MBYUYEHHOTO MaTepuaja MIPOBOAUTCA B KOHIE IIOCJEJHEr0 YPOKa
aToit TeMbl (ypok 7). Ucmoabsdyem pyopury «IlogBemém mTorm» (c. 32 yueOHUKA).
IIpu Hanmuuuy BpeMeHHW IPOBOAUM JUCKYCCHUIO IO BOIIPOCAM, MPEIJIOYKEHHBIM aB-
TOpOM Iy oOcy:kaeHusa (c. 32 yueOHHKA).

HEBECHAAA MEXAHUKA (3 4)

Homep Tema ypoka
ypoka

8 Cuctema mMupa M BUOMMOE ABUXEHWE MnaHeT

9 3akoHbl Kennepa

10 Kocmuyeckmne ckopocTtu. MexnnaHeTHble NONEThI

Usyuenme tembl «HebGecHass mMexaHuUKa» 3aHmMaeT 3 daca, B y4eOHUKe OHAa
IpencTaBieHa UeThIpbMA Iaparpadamvu. Martepman TeMbI T€CHO CBSA3aH C KypPCOM
dusuKm: yuyaiueca S3HAKOMBI C 3aKOHOM BCEMHUPHOTO TATOTEHUs, 3HAIOT, Kak
IPUMEHATh 3aKOHBI TUHAMUKM AJISA pacuéra ABUMKEHUS NCKYCCTBEHHOIO CIIYTHHUKA
3eMJIM U pacCYUTaTh KOCMHUECKHe CKOPOCTU. OTU 3HAHUA OyAYyT yriyOJeHbl U pac-
IIUPEHbl B IIPOIlecCe M3YyYeHUsA JaHHON TeMBI.

Ha npenpigyimux ypokax W3yYaIuCh BUIUMBIE ACTPOHOMUYECKUE SBJIEHUSA U
IPOIleCChl, B TOM UMCJIe BUAUMOE ABUIKeHUe IiaHeT. HebecHas MexaHUKa OOBACHSET
busnyecKyo0 IpUpony HaOIIOZAeMbIX aCTPOHOMUUYECKUX ABJIECHUN U BUAUMBIX IBUIKE-
Huii. TakuM 06pa3oM, OCYIIIECTBIISETCA IIePeXOf OT BUAUMOIO K AEHCTBUTEIHLHOMY.

IlepBBIii ypOK B paMKaxX [JAHHOU TeMBbI HOCBAIIEH PACCMOTPEHUIO CHUCTEM
MHpa — IIPEACTABIEHUIN YUYEHBIX O TOM, KaK YCTPOEH OKpy:Kaiomuii mup. OCHOB-
HOW TPUYMHON CMEHBI T'e€OIeHTPUUYECKOU CHUCTEeMBI MHPA Ha TeJUOIeHTPUYECKYIO
ObLIa HEOOXOAMMOCTL B CO3JAHNM 0o0Jiee IIPOCTOM CHUCTEMBI AJIS pacuéra II0JIoKe-
Hus naaHer. ClosKkHOe BUAMMOE ABUIKEHUE IJIaHeT Ha He0eCcHOM cBoje 00yCJIOB-
JeHo ux ooOpameHneM BOKpyr CouanHma. Ho sToT (pakT He sSABIAETCS OUYEBUIHBIM
Inas1 HaOJomaTessd, HaXOAsAIerocd Ha 3eMJje. Yualiuecsd 3HAKOMATCA C¢ KOHOUry-
panuAMU IJIaHET — XapaKTePHBIMU B3auMHBIMU moJoKeHusMu CouHita, 3eMau
u niaaHeT. [laHHBIE ypOK peKOMeHAyeTCs IIpoBecTU B (popMe HAYUHOH AUCKYCCUU,
TaK KakK ydJalquecs yKe 3HAKOMBI C T'eOIleHTPUUYECKON U TeJIMOIEeHTPUUECKOH Moje-
aaMu Mupa m3 Kypca «Orpyskamomuit Mmup». B mporecce obcy:kaeHuUs maTepuasia
ypoKa ciyiefyeT 0co00 OTMETHUTh, UTO TeJIUOIeHTPUUYECKAas CHUCTEMa II03BOJAET 00b-
SACHUTD IIeTeo0pa3Hoe ABMIKEeHUe IIJIAHET, OINPeJeJUTh IOPANOK MX PACIIOJIOXKEeHUS
or CoJsiHIIa M BBIUYMCIUTL PACCTOAHUA OT IIaHeThl A0 CoyiHIIa B OTHOCUTEJIBHBIX
equHUIAX (paguycax 3eMHON OpPOUTHI) C MOMOIIBIO HECJIOMKHBIX IeOMEeTPUUYECKUX
IpeacTaBJIeHUN.

Bropoii ypoK 10 mJaHHOII TeMe IIOCBAINEH M3ydeHUI0 3aKoHOB Kemrepa. Baskuo
OTMETHUTH, UYTO 3THU 3aKOHBI 6BIJII/I IMIIMPUYECKU OTKPBITHI IIO Ha6JIIO,Z[eHI/IHM BUOM-
Moro aBu:KeHUusA miraHeT COJTHEUHON CHUCTEMBbI, HO 00JIACTh UX IPUMEHEHUs ropaszo
Imupe: OHU ONIUCHIBAIOT ABUIKEHUE B CHUCTEMe JIIOOBIX ABYX TI'DABUTAIIMOHHO CBS-
3aHHBIX TeJl. B yueOHUKe He paccMaTpUBAETCS AETAJbHO, KaK MOYKHO OIPEIeIUTH
Macchbl HeO0eCHBIX TeJI C TOMOIIBIO TpeThero o6oOIEéHHOTO 3akoHa Kemsepa. 9To
MOJKeT OBITH TEeMOU IJIs CAMOCTOSATEJIHLHOT'O M3yUYeHUHA.
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Tperuii, 3aKJIOUNTEIBHBIN, YPOK MOCBAIIEH KOCMUUYECKUM CKOPOCTAM W MEXK-
IJIaHETHBIM moJéraM. B yuyeOHUKe IPUBOAUTCA IIPUMeEpP pacuéra OUTHMAIbHOUN Tpa-
eKTOPUU ABMKEHUS KOCMUYecKoro ammapara. Ha sTom ke ypoKe IIPenyCcMOTPEHO
npoBeneHue JabopaTopHoii paboTel 4 «VcciemoBaHue ABUMKEHUA KMCKYCCTBEHHBIX
COYTHUKOB 3eMJIN» TeTpagu-IPaKTUKyMa.

B 3amauHuMK IO 5TOIl TeMe BKJIOUEHBI KAaYeCTBEHHbIE 3a/Jaul, IIPOBEPAIOIINE
YMeHUsS NPUMEHATHL 3HAHUS I8 O0bsICHEHUS HAOMI0JZaeMbIX HEOECHBIX SBJIECHUI
(BUOUMOCTD ILJIAaHET, UX ABUKEHUE), W 3aJa4Yud Ha OIpeAesieHre CPeJHUX PACCTOsI-
HUl Mexay oobeKTamu COJIHEUHOH CHUCTEMBI, IIEPUOJOB O0palleHnsd, KOCMUUEeCKUX
ckopocreii. HacTh 3aa4 UMEIOT MeKIIPEeIMEeTHBIN XapaKTep: AJIA WX PelleHus Tpe-
6yeTcsA MCIIOJIB30BATh 3aKOHBI KJACCUYECKON MEeXaHUKWU.

WUsyueHnwme TeMBbl 3aBeplIaeT O0OCY)KIeHUE WUTOTOB BEHIIOJHEHUS JIa00paTOPHOM
PaboThI, BOIIPOCOB, MPEIJOKEHHBIX aBTOpPOM yueOHUK (c. 48 yuebHUKA).

CTPOEHUE COJIHEYHOW CUCTEMbI (6 u)

Homep Tema ypoka
ypoka
11 CoBpeMeHHble npeactaBneHnss 0 COoNHEeYHOM cucteMe n e€ MPOUCXOXAEHUN
12 3emna n JlyHa
13 MnaHeTbl 3eMHOM rpynnbl
14 MnaHeTbl-ruranTbl. MNnaHeTbl-Kapanku
15 Manble Tena CONHEYHOM CUCTEMBI
16 KoHTponbHass pabota no Temam «BBeneHne B aCcTpOHOMUIO», «ACTPOMETPUS»,
«HebecHass mexaHuka», «CTpoeHne COJIHEYHOW CUCTEMBI»

Usyuenume Tembl «CrpoeHue CoJIHEUHOU CHCTEMbBI» paccumTaHo Ha 6 dacos,
B yueOHUKe OHaA IpeAcTaBjeHa ceMbio maparpadgamu. Pexomennyem o6beIUHUTH
naparpadsr «CoBpemeHHbIe mpezcTaBienus o ComHeuHoil cucrteme» u «CoBpemeH-
HBbIEe MPEeACTABJEHUA O HmpoucxoskaeHun COMHEUHON CUCTEMBI» W PACCMOTDPETH 9TOT
MaTepuaJ Ha IIEPBOM ypPoKe mo mauHoii Teme. CiemyeT oOpaTuTh BHUMAaHUWE yua-
MIUXCs Ha CTPOTMI MOPAMOK B cTpoeHuu COJTHEUHON CHUCTEMBI, HAa TPYyHObI 00b-
eKTOB U UX OTJIUYUTEJIbHBbIe Ipu3Haku. OT COBPEMEHHBIX IIPEACTABJIEHUHA O CTPO-
eHnu CoJHEUYHOUW CHCTEMBI PEKOMEHAYeM IIepeidTH K PACCMOTPEHUIO0 TUIOTEe3 O eé
MIPOMCXOKAEHUU ¥ 00pasoBaHUM IJIaHeT. B yuyeGHUKE omrcaHa KOCMOTOHUYEeCKAas
runore3a IlIMmuaTra, KoTopas Ha CErONHSIIHUN JeHb MOATBEP/KIeHA KaK TeOpeTH-
YeCKUMM pacuéraMu, TaKk U HabJIogaTeJbHBIMU (akTaMu: Bo BceleHHOH HaiieHBI
MJIaHEeTHbIE CUCTEeMbI, MOomo0HbIe COTHEUHOM.

B mporiecce mayueHus miaHeThl 3eMJIA YUYEHUKU OMUPAIOTCA HA HOJIyUYeHHBIE
pamee B Kypce reorpadguu 3HaHUA 0 €€ PUBUIECKUX XapaKTepUCTHUKax (Macca, Aua-
MeTp, IIOTHOCTb, CPeIHss TeMIlepaTypa MOBEPXHOCTH) U BHYTPEHHEM CTPOEHUM.
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W3 xypca pu3UKU MIKOJBHUKUN 3HAIOT O MATHUTHOM IIoJie 3eMJIM, ero POJU B 3a-
IUTe OT KOCMHUYECKUX JyUYed U YacTHUIl, MeXaHu3Me IMapHUKOBOro sddeKTa. Y POK
PeKoOMeHIyeM OpraHm30oBaTh B (hopme Oecefbl, MOBTOPASA U YIUIyOJIsAsd MMeIOIIUecs
sHaHua o 3emue. Tak Kak 3emada u JlyHa obOpasdyoT cucteMy, JIOTHYHO HA 3TOM
JKe YPOKe M3YUYUTh IPUPOAY JIYHBI U €€ BIUAHUE HA 3eMJIO.

Tak xax marepuaJj o mraHerax COJHEUYHOW CHUCTeMbI HPEACTaBJIEH OIIMCATEIb-
HO, PEKOMEHJYeM IIPOBECTHd COOTBETCTBYIOIIE YPOKU B (opme HaydyHOU KoHbe-
PEeHIIUU: yJalluecs BBICTYIIAIOT C AOKJAaJaMM, OTBEYAIOT HA BOIIPOCHI, OOCYKIAIOT
na@opmanuio. VTor ypokoB-KOH(MEPEHIUI — <«IIOPTPETHI» IJIaHET 3eMHOH TI'pyII-
OBl U IJIAHET-TUTAHTOB, KOTOPbIE COCTABJIAIOTCS IIOCTEIIEHHO II0 Mepe OOCY:KIeHUS
Kakaoii miaaHeTwl. JIaGopaTopHyio pabory «M3yueHme BYJKAHUUECKONH aKTHUBHOCTU
Ha cuyTHuKe IOnurtepa Mo» (TeTpagb-mpakTUKyM, c¢. 16—17) MOKXHO IPEAJIOKUTH
YYaIIUMCs BBIIOJHUTH CAMOCTOATENHFHO U IIPEICTABUTL PE3yJIbTaThl Ha CIeAYIOIIeM
ypOKe.

K manbim Tenam CosHeUHOII CHCTEMbBI OTHOCATCSA aCTePOUABbI, KOMEThI, METEeO-
DBI, MeTeOpHBIEe Tesa, uiaum MeTeopouabl. Cienyer maTh CTpOroe ompefesieHHe KaiK-
IOTO IOHATHA, YKa3aTh WX XapaKTepHbIe IIPU3HAKU.

W3syuenne TeMbl 3aBeplllaeT KOHTPOJIbHAA paboTa II0 BceMy H3YUYeHHOMY MaTe-
puany (tembl «BBemeHme B acTpoHOMUio», «Acrpomerpusi», «HebGecHas MexaHuKa»,
«Ctpoenme CoJIHEUHOII CHUCTEMbBI») B BHUIE TECTa, B KOTOPBI MOKHO BKJIIOUUTH JM0-
TOJHUTEJIbHBIE 3alaur. BO3MOKHBI BAPUAHTHI IIPOBEIEHUs 3aKJIIOUUTEJILHOTO YPOKa B
HETPagUIIIOHHOU (hopMe, HATIPUMED TAKOU, KaK aCTPOHOMUYECKUI 6O0ii, MJIU II0 TUITY
TOMYJIAPHBIX TeJIeBU3NOHHBIX IOy («CBosA urpa», «HUro? I'me? Korma?» u 1. 1m.).

ACTPO®U3NKA U 3BE3QHAA ACTPOHOMMUS (7 u)

Homep Tema ypoka
ypoka
17 MeToapl acTpodPur3nyecknx UCcnesoBaHumn
18 CofHLE M ero OCHOBHbIE XapakTePUCTUKU
19 BHyTpeHHee CTpoeHue U UCTOYHWUK 3Heprun ConHua
20 Habniogaemble xapakTepucTUKM 3BE3O U MX B3aMMOCBA3b
21 Maccbl 3BE3a. BHyTpeHHee cTpoeHue 3BE3[,
22 Benble kapnukun, HEWTPOHHbIE 3BE3AbI, YEPHLIE ObIPbI
23 J1BOIHbIE, KpaTHblE N NepeMeHHble 3BE3Abl
24 SBonoumnsa 3BE3L

Ha wusyuenme TeMbl <«AcTpopusuKa U 3BE3QHAS ACTPOHOMUSA» OTBOMUTCS
8 ypOKOB.

3BE3/bl ABIAIOTCS HamboJee PacHpoCTPAaHEHHBLIMU OOBeKTaMu BceleHHOMH, Imo-
5TOMY HM3yUYeHNe UX XapPaKTePUCTUK, IIPOMCXOAAININX B HUX IIPOLECCOB OUEHb BasyK-
HO [OJIs HMOHMMAHHUSA IPOMCXOMKAEHNS MATePUM U 3aKOHOB SBOJIOINHN BceleHHOI.
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XoTs1 3BE3IBI OUEHDb CJIOKHEIE C TOUKM 3PeHUs (PUSUKU O00'BbEKThI, CYIIHOCTb UX (DU-
3WUYECKOM IIPUPOALI BIOJIHE MOCTYIHA IJs YCBOEHUs ydamumMmucsa. Ilpu ommcanuu
CTPOEHUs 3BE3J, IIPOIECCOB, MPOUCXONAINUX B HUX, UX POMKICHUA U DBOJIOIUHI
HWCIOJIb3YeTCS BECh apceHas (PUM3UKU: MeXaHUKa, TePMOAUHAMUKA U MOJIEKYJISIPHAS
(usmKa, 3JIEKTPOAWHAMUKA, ONTHKA, (PU3WKa aToMa U A4pa, KBaHTOBad (PU3WKA.

IlepBBIii YPOK MO OAHHOW TeMe IIOCBAINEH 0030PY METOAOB acTPOPU3UUECKUX
uccjaemoBaHuil. Yyalnuecsd 3HAKOMATCA C PA3JUUYHBIMU BUJAMU TEJECKONOB U MUX
CHCTEM.

Wsyuenme 3Bé3x HaumHaeTcd ¢ paccMorpeHuss CoJHIIA KaK TUIWYHOU 3BE3MBI.
ITo enmMHCTBEeHHAs OJU3Kasg K HAM 3Be3fa, CBOMCTBA KOTOPOI M3YUEHBI JOCTATOUHO
noapobuo. Ho caenyer ormerutrs, uto (pusura CosiHIla — pasBUBAIOIlasgcA HayKa,
Gyiaromapsi yJIydIIIeHUIO HaOJI0ZAaTeIbHON TEeXHUKW U METOAOB DPerucrpamuu u o00-
paboTku mosyyaemMoil mH(MOPMAIUMN yUYEHBLIE MOJYyYAIOT HOBBbIE (PAKTHI, IIPOBEPSAIOT
yiKe IIOCTPOEHHBIE TEOPUMU.

Vualmuecsa caMOCTOATEIbLHO YCTAHABIUBAIOT B3aNMOCBA3b MEMKIY CBETUMOCTBLIO
W CIIEKTPAJBHBIM KJaccoM (TeMIIepaTypoil) 3BE3] — XapaKTepUCTUKaMU, KOTOPhIEe
ONpeNeIsIIOTCSA HeIOCPeACTBeHHO M3 HabgomeHuil (mabdoparopuas pabora 6 «Ilo-
crpoenue auarpamMmbl [eprmmmnpyHra—Peccena m eé aHaams» TeTpagu-TIIPaKTUKY-
ma). OcHOBHas uiaesi, KOTopas MIPOHU3LIBAET NAHHYIO TeMy, 3aKJJYaeTcd B TOM,
YTO, HECMOTPsSI Ha OTPOMHBIE PACCTOAHUS O 3BE3N, COBPEMEHHBbIEe MEeTOINbl UX W3-
yUYeHUus, OCHOBAHHBLIE Ha 3aKoHaX (DUBUKU, MO3BOJIAIOT ONPEAEeJUTH (pusudecKue
XapaKTePUCTUKU, OCOOEHHOCTU CTPOEHUS U STAlbl DBOJIIOIUN ITUX OOBHEKTOB.

B BamauHuKe y4uye6HO-METOAWYECKOTO KOMILJIEKCA 10 JaHHOU TeMe IIpeACcTaB-
JIeHBbl KaYeCTBEHHbIe U KOJMUYECTBEHHBIE 3a/laull, PeIllleHNe KOTOPBIX CIIOCOOCTBYET
(HOPMUPOBAHUIO YMEHUA IPUMEHATH 3HAHUA KAaK B TUIIMYHON, TAK M B HECTAHIAPT-
HOU cuTyanuu. 3aJadyu BecbMa PasHOOOpPa3HBI: OIpeesieHNre IIapaMeTPOB TeJIeCKO-
OB, YCJIOBUM BUAMMOCTH OOBEKTOB, DHEPTrUU, Bbigesissemoi CoJsHIleM U 3BE3gaMMU,
BBIUNCJIEHVE XapPaKTEePUCTUK B3BE3M: MJIOTHOCTU, CBETHUMOCTHU, abOCOJIOTHOUN 3BE3N-
HOW BeJIMYMHBI, ITapaMeTPOB OpPOWT 3BE3A B MBOWHBIX cucTeMax. oA pemreHus
3aJlau OTBOAMUTCS YaCTh BPeMeHU Ha YPOKaxX IIocje M3yUYeHUs HOBOI'O MaTepuaJia.

Tax Kak maHHas TeMa O4YeHb O0bEMHAas, 0000IIeHMe M3yUYeHHOI'o MaTepuaJa
MPOBOAUTCS B KOHIIE IIOCJEIHEro ypoka B )opMe AUCKYCCUU IO BOIpOCAM, IIPeS-
JIOYKEHHBIM s obcyskaeHus (c. 106 yue6HUKA).

MJIEYHBIA NYTb (2 u)

Homep Tema ypoka

ypoka
25 PacnpeneneHuve BeuwlectBa B lanaktuke. dopma lanaktukum
26 CtpykTypa lanaktukm

Usyuenuio tembr 6 «Mieunsiii IIyTb» mocBAleHBbI ABa ypokKa. B yueGHUKe
MaTepuaJl IpejacTaBiaeH TpeMda naparpadamvu. [IpenycMoTpeHO BBINIOJIHEeHUE Jiabopa-
TopHOIT paboTel «OneHuBaHue (GOpPMBI ['aJJAaKTUKU METOJOM «3BE3IHBIX UEPIKOB».

H3yueHue TeMBI jKejaTeIbHO IPENBAPUTH HabIIOneHUAME 3BE3xHOr0o Heba. c-
MOJIb30BaHNE MUHU-IIJIAHETAPUA UJIU 9KCKYPCUA B OOJIBINION IIJIaHETApPUUl MO3BOJIUT
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IPOAEeMOHCTPUPOBATh yuarmumces Bua Miaeunoro Ilytu Ha Hebe B pasinuHbBIE CE30-
HBI: Ha HebGecHOM cdepe OH BBITVIAAUT KaK OOJbIIIOE KOJBLIIO, Aejsdlnee HebGecHYIo
cepy ImOUTU TOUHO IIOIIOJIAM.

B xome BrImosiHeHMA jabopaTopHOil paboThl «OteHmBanme Gopmbl [asakTUKU
METOJIOM «3BE3MHBIX UEPIIKOB» ydall[mecs pabdoTaioT ¢ peajJbHBIMU KapTaMU yd4acT-
KOB 3BE3QHOr0 Heba M CaMOCTOSTEJbHO AeJIaloT BbIBOA O (hopme IamakTurwm.

C yuéTroM TOro YTO Ha H3y4YeHUE MAHHON TeMbl OTBOJUTCS BCero 2 duaca, He
cJenyeT yBJIeKaThbCsA COOOIEeHWeM OOJIBIIIOTO UYHMCJIa MaHHBIX W Pa3PO3HEHHBIX (ak-
TOB, HEo0X0AMMO c(hOPMUPOBATH IIEJIOCTHYIO KapPTUHY HAIIIero 3BE3JHOr0 OCTPOBA —
TanakTuku, ommcaTh €€ cocTaB W CTPYKTypy. Ciaenyer HMOAUEPKHYTH, UTO 3BE3IBI
yIOepsKUBAOTCA B Ipefenax ['alaKTUKMW CHUJION B3aMMHOTO TATOTEHHUS, UTO BBIBOJ
0 HaJIUUYUU CBEPXMAaCCUBHOUN UYEPHOM IBIPHI B IeHTpe Mieumoro IlyTtu Obla caeian
Ha OCHOBe aHajam3a OpOUT 3BE3J, 00OpaIaloNiUXCsa BOKPYT HEBUAUMOTO I€HTpA.

Mpb1 He MoKeM yBHUAETH HaIlly ['aJlaKTHUKY CO CTOPOHBI, HO MBI MOJKEM CJe-
JaTh BBIBOJ O €€ (popMe U CTPYKType, aHAJIU3UPys AaHHBIe HAOJIOTeHUNl U u3-
yuyad Apyrue rajakTuKu. Hammu mpeacTaBieHUA 00 OKPYIKAIOIEeM MUPE 3aBUCAT
OT pPa3BUTHUA HAOIIOJAaTEJIbHON TeXHUKW U HAYKU B mesoM. Ha mpumepe martepu-
ajla JaHHOM TeMbl ydalllhecs UMeEIT BO3MOYKHOCTb yOEAUTHCS B II0O3HABAEMOCTU
OKPYJKAIOIero Mupa YeJIOBEKOM, B HEHCUEPHaeMOCTH W MHOT000pasuu CBOMCTB
MaTepuy WM OTHOCHTEJIbPHOCTH HaIIMX BHaHI/Iﬁ [0} Heﬁ, B 06'I)eKTI/IBHOCTI/I ImoJjyda-
eMbIX JAaHHBIX M BBIBOAMMBIX Ha MX OCHOBE 3aKOHOMEPHOCTEHl M 3aKOHOB, B Cy-
IIIeCTBOBAHUY MIPUUYNHHO-CJIEACTBEHHLIX CBA3EH MeXAy HaOJJIgaeMbIMU KOCMHUUE-
CKUMHU SBJEHUSIMU.

B samauHuK 1o 5TOil TeMe BKJIIOUEHBI KAUeCTBEHHLIE 3aJauM, IIPOBepSAoIne
yMeHre MPUMEHATh 3HAHUA I 00bsACHeHUs HabOJ0maeMbIX sBJIeHUM (oO0pasoBaHUe
3BE3M M3 XOJIOMHOTO Tas3a, MOJIOJAbIe U CTaphble 3BE3HBbIE CKOIJIEHUS, UX pacipeje-
geure B lajakTuke), W 3aJjauud Ha OIIpelesieHMe Bo3pacTa 3BE3IHBIX CKOIJIEHUI,
OIIEHKY PACCTOAHUA MEXKJYy 3BE3TaMU, CBETUMOCTH 3BE3J B CKOILIEHHAX, PACCTOS-
HUN [0 CKOIUIEHWI, Macchl UEPHOU ABIPHI. HacTh 3aJay MMEIT MeKIPEeIMETHBINR
XapaxkTep: AJId UX PeHIieHus TpedyeTcs MCIOJb30BaTh 3aKOHBI (DM3UKU.

00600II[eHe M3yUYEeHHOI'0 MaTepuaja MIPOBOAUTCSA B KOHIE IIOCJEIHEro ypoKa
aToii TemMbl (ypok 26). Mcmonwnsyem pyopury «IloasBemém mroru» (c. 114 yuebGHu-
ka). IIpu HaIUuYuM BpeMeHU IPOBOAUM AUCKYCCHUIO II0 BOIIPOCAM, IIPEAJIOKEHHBIM
aBTOpOM Ijs obcyskmenus (c. 114 yueOHUKA).

FANAKTUKM (3 u)

Homep Tema ypoka

ypoka
27 Knaccudukauya ranaktmk
28 JNabopatopHas paboTta «OnpeneneHve CKOPOCTU yAaNeHVs ranakTuk Mo KX CrekTpam»
29 AKTVBHbIE FanakTnMkn 1 kBasapbl. CKOMMEHUS ranakTuk

Ha usyuenue Tembl «[ajlakTUKU» OTBOAUTCA TPU ypoKa. IIpeqycMOTpPEHO BBI-
nonHeHUe JabopaTopHOU paborel «OIpeesieHVe CKOPOCTU yAAJeHUS TaJIaKTHK IIO
UX CHEeKTpPaM», KOTOpasd 3aHUMAET YPOK IIOJHOCTHIO.
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B mporiecce msyuyeHUs 9TOH TeMbl YUEHHUKU OIMHUPAIOTCA HA IOJYUYEHHBIE pa-
Hee B Kypce aCTPOHOMHUM 3HAHUSA O cocTaBe W CTPyKType Mieunoro Ilytu. Tax
Kak raJakTUKN HEBO3MOYKHO HAOJIOAATh JeTAaJbHO HEBOOPYKEHHBIM TJIa30M WU C
IIOMOIIIBIO IITKOJBHOTO TEeJIeCKOIla, CJEAYyeT CAejiaTh aKIeHT Ha JeMOHCTPAaI[UuI0 UX
M300pasKeHnil, MOJYyUeHHBIX COBPEMEHHBIMM KOCMUYECKUMU U HA3E€MHBIMU TeJje-
CKOIIaMU.

HabGnronenuss Apyrux rajakTUK C IOMOIIbI0O HA3€MHBIX W KOCMUYECKUX TeJje-
CKOIIOB ITO3BOJIMJI YCTAHOBUTH JAJIEKO He OYEeBUAHBIN (haKT: 3BE3NHI HE 3aMOJIHAIOT
PaBHOMEPHO BCero IIPOCTPAHCTBA, a 00PAa3yIOT CJIOKHBIE 3BE3AHBIE CUCTEMbI — Ta-
JaKTUKU.

CrenyeT yIHOMSHYTH O TVIYOOKUX 0030pax He0a, KOTOPhI€ MO3BOJIUIN COCTABUTH
KapTy MOCTynHOI HabaromeHUAM dacTu Bcesnennoii. [laHHbIe HAOIIOLeHUN TO3BOJIN-
JUW BBIABUTH KPYIHOMACHITAOHYIO (MM STUYEHCTYIO) CTPYKTYpPY BceseHmoii.

IIpu m3yyeHUU TEeMBI ITOCTOSAHHO CJEAYeT OMMPAThCA HA JaHHbIE HAOJIIOJEHUI,
BBITIOJTHEHHBIX C TIOMOIIBIO COBPEMEHHON TeXHUKH. ITO IMO3BOJUT yOeIUTh yua-
IUXCcsA B IIO3HABAeMOCTU BcesleHHOM, IPOJEeMOHCTPUPOBATH CBA3b MEKIY YPOBHEM
pPa3BuUTHA HAYKU, MIpeKIe Bcero (PUIWMKMU, W HAOJMIOAATESTbHOU TEXHUKU, C OTHOM
CTOPOHBI, 1 COBPEMEHHBIMU MOJAEIAMU BceJleHHON — ¢ APYroi.

JlaGoparopHass pabora «OmpenesieHre CKOPOCTH yAAJEHUS TaJaKTUK II0 HUX
CIIEKTPaM» BBIIOJIHAETCA B TeUeHWE OJHOT'0 ypOKa. B Xome e€ BBINOJIHEHUSA yua-
muecs CaMOCTOATENbHO, aHAJU3UPYSA CIEKTPhI TaJaKTUK, (POPMYJIUPYIOT 3aKOH
Xabb6sa u ycTaHABJIMBAIOT (PUBUUYECKUU CMBICJ IOCTOAHHOIT Xab6uia.

3azaum 1o JaHHOII TeMe BecbMa pasHooOpasHBI. [y pellleHUs OGOJBIITMHCTBA
U3 HUX y4YalluMCs IIOTpedyeTcs BCIOMHUTH KaK WH3YyJYEHHBIM paHee Ha YpoKax
actpoHoMuu Martepuas (3akoHbl Keriepa, ompejesieHre MmapceKka, pasperiarlnas
CIIOCOOHOCTH TEJIECKOIIA, CBETMMOCTH, OCBEIEéHHOCTH), TaAK U 3aKOHBI QU3UKU (3a-
KOH BCEMUPHOI'O TATOTEHUs, 3aKOHBI KJACCUUECKON MeXaHWKU, BJIEMEHTbHI CIIeI[u-
AJIbHOU TEOPUUM OTHOCUTEJBHOCTU, 3aKOH OOpPaTHBIX KBaJIpaToB).

Wsyuenue TeMbl 3aKaHUYMBaeTCA 0000I[eHTeM M3YUYEHHOTOo MaTepuasa. Vcmours-
3yeM pyopuky «IlogBemém mTOTM» U IPOBEAEM AMCKYCCHUIO IIO BOIIPOCAM, TIPENJIO-
"KeHHBIM aBTOpPOM aJsa obcykaeHus (c. 124 yuebuHuKa).

CTPOEHUE W 3BOJNIIOLINA BCEJIEHHOW (2 u)

Homep Tema ypoka

ypoka
30 KoHeyHOCTb 1 6eckoHe4yHOCTb BceneHHoli. Pacwumpsiowasca BceneHHas
31 Mopenb «ropsiyeli BceneHHoi»

WNsyuenuro tembl 8 «CrpoeHne u sBOJIONUA BcelleHHOM» IIOCBSAINEHBI JBA YPO-
Ka. B yueOHMKe MaTepuaJl IpejcTaBJeH TpeMs maparpadpamiu.

CoBpeMeHHbIE TIPEACTABIEHUSA O CTPOEHUU BceleHHOI, e€ 9BOJIIOIUHN COAepIKaT
PAO BaKHBIX U JOBOJBHO CJIOMKHBIX IJIA YUAIIUXCS IIOHATHUN U IIPeNCTaBJIeHUI, KO-
TOpPbIe HEBO3MOXKHO JOCTATOUYHO IIOJIHO M TJIYOOKO OOBSICHUTHL Ha YPOKax, 0COOEHHO
C YyYETOM OTPAHUUYEHHOCTU BPEeMEeHU, OTBOAMMOTO Ha mayueHme TeMbl. CO MHOTMMU
MMOHATUSAMU, HAIIPUMEDP «KPUBU3HA IIPOCTPAHCTBA», «CUHIYJIAPHOCTD», «IHTPOIIM»
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u T. ., ydyalquecsa He3HaKOMBI. B paMKax IIKOJBHOTO Kypca He IIPeACTaBJISIETCS
BO3MOJKHBIM M3yueHUEe WHOIANNOHHON Moaenau BcenewwHoii, Momeanm yCKOPEHHOTO
pacmiupenus Bcenennoii. OgHaKO yIIOMSHYTH 00 9THUX MOZEJSIX HA yPOBHE OIHcAa-
HUA IIeJeco00pasHo.

IIpu wmsydyeHUUM TeMBI IIOCTOSHHO CJIE[yeT oOpallaTh BHUMAHWE YYaIlIUXCsa Ha
TO, UTO BCE pacCMaTpPUBAEeMbIe MOJEJU COTJIACYIOTCA C NaHHBIMU HAOJIOJEeHUNI U He
mporuBopedaTr (usmuecKuM TeopusiM. IlpuBecTu Bce HabJiogaemMbie (DAKTHI HE IIPEJ-
CTaBJIsieTCA BO3MOYKHBIM, IIO9TOMY CJIEAYEeT OTPAHUUYUTHCA MOAPOOHBIM 00CY: KIeHUEeM
pacmiupenusi BcesieHHOI, PEJIUKTOBOTO M3JIYUEHUSA, OIlEHWBAHUEM XWMUYECKOTO CO-
cTaBa BUIUMOI'O BelllecTBa BcesieHHOUW M CpaBHEHMEM MOJIYUEHHBIX NAHHBIX C Ha-
OJII0IaeMBIMU.

WUsnoxxeHue MaTepuaja CONPOBOMKAAETCS YMNCJIEHHBIMU PACUETaMU KPUTUUE-
CKOT'0 3HAUEeHUsA cpelHell MJIOTHOCTU BeIecTBa, pagumyca MeTaraJaKTUKM, Bo3pacTa
Bceneunoii. Yuamnimecsa y0e:KIaioTCs, UTO M3YUEHHBIE MMHU 3aKOHBI IIPUMEHHMBI K
onmcaHui0 BcesieHHOU, UX MCIOJb30BaHUE IO3BOJIAET IIOJYUYUTH PE3yJbTaThl, IOX-
TBepsKJaeMble HAOJIOAEHUAMU.

B sagauHmK 1o 5TOIl TeMe BKJIIOUEHBI KAUeCTBEHHBIE 3a/auM, ITPOBEPAIOIINE
TJIyOUMHY YCBOEHUS MaTepuaja, 3aJadyyd Ha BBIYUCJIEHNE KPUTUYECKOI MJIOTHOCTU B
pasHbIe 3pbI, OIpeHeeHre KOHIEHTPAIlUU PEJUKTOBBIX (DOTOHOB, aTOMOB BOJOPOIA
IPU OCOOBIX YCJIOBUAX.

Marepuaa gJaHHOM TeMbI OU€Hb OOBLEMHBIN U CJIOMKHBIN, €ro 0000IeHe IIPOBO-
OIUTCA B KOHIIE MOCJIEJHETO YPOKa B (popMe AUCKYCCUU IO BOIPOCAM, IIPEIJIOMKEH-
HBIM IJIs oocy:xaeHusa (c. 134 yueOHUKA).

COBPEMEHHbIE NMPOBJIEMblI ACTPOHOMWWU (2 u)

Homep Tema ypoka
ypoka
32 YckopeHHoe paclumMpeHne BceneHHon n TéMHaa 3Heprus. OBHapyXeHue nnaHeT

BO3/Ie ApYyrux 3BE3fg

33 Monck Xn3Hn 1 pasyma Bo BceneHHol
34 WToroBasi kOHTponbHas pabota, mnm ypok-koHdepeHumust «4To Mbl 3Haem O Bce-
NIEHHOW»

Ha usyuenme Temnr 9 «CoBpeMeHHBIE TPOOJIEMBI aCTPOHOMUU» OTBOLUTCS IBa
ypoka. IIpegycMoTpeHO BBIDOJIHEHUE J1a0opaTopHOil paboThl «OleHMBaHE BO3SMOMK-
HOCTU HAJNWUYMUA KU3HU HA DK30MJIAHETAX».

CoBpeMeHHBIE ITPOOJIEMBI ACTPOHOMUMU, KOTOPbIE PEKOMEHAYeTCA PacCMOTDPETh
B paMKaX JaHHOI TeMbl, aKTUBHO OOCY)KIAIOTCA B CPEACTBAaX MaccoBOU mHGOpMA-
nuu, B UuTepHeTe. B cBA3U ¢ 9TUM y ydalquxcsa MOTYT C(hOPMUPOBATHCSA JIOMKHBIE
IpeACcTaBJIeHUA O HEKOTOPBIX aclleKTaX paccMaTpuBaeMbIX mpobJsieMm. IIpu o6bsacHe-
HUU U OOCYKJeHUM MaHHBIX MIPOOJeM cjaeAyeT IPUAePKUBATHCSI MPUHIIUIIOB HAYY-
HOCTU ¥ [JOCTOBEPHOCTH: M3JIaraeMbIii MaTepuas IOJI’KeH OTPa’KaTbhb COBPEMEHHBIEe
HayJYHbIE IIPEICTaBJIeHUs 00 M3ydyaeMOM SBJIEHUU, HIpoOIlecce, MAOJI’KeH OBITHL IIOJX-
TBEPIKIEH HAOJIONEHUAMU WJIW MOAEJIUPOBAHWEM, BLIIOJHEHHBLIM C IPUBJIEUEHUEM
dusmuecKUX TeOopUH M MarTeMaTmueckKoro ammapara. Ciaemyer TakKiKe IPOJOJIYKUTH
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dopMupoBaHUe YMEHUH OlleHWBaTh MHMGOPMAIUIO, COAEPIKAINYIOCA B COOOIIEHUAX
CMU, NutepHeTe, HAYUHO-TIOMYJIIPHBIX CTAaThAX.

ITpu BeITONTHEeHUUM JiabopaTopHOW pPaboThl «OlleHMBAaHMWE BO3MOIKHOCTHU HAJU-
UusA JKU3HU HA 9K30IJIAHETaX» ydJalllhecsi CMOTYT CAMOCTOATEIbHO ITPOAaHAIU3UPO-
BaTh JaHHBIE O 4 peajbHBIX 9K30IJIaHETAX U B IEPBOM IPUOIMIKEHUU OIEHUTH,
HaXOAATCA JIU STHU IJIAHETHI B 30He OOUTAEMOCTH.

B BajaunuKe Mo AAHHOM TeMe IPEACTABJIEHBI KaueCTBEHHBbIE U KOJUYECTBEH-
Hble 3aJ]auM, pellleHne KOTOPhIX IIPOBEPAET KaK INIyOMHY YCBOEHUsS MaTepuaja, Tak
U yMeHUe NMPUMEHATh MMeIoIuecsd 3HAHUA O 00bsCHEHUs HaOJI0JaeMbIX sBJe-
HUM, BBIYUCJIEHUSA PACCTOAHUU N0 00BEKTOB, MX (PMBUUYECKUX IIapaMeTpPOB, OIEHKU
BO3MOJKHOCTU CYIIIECTBOBAHUA ILJIAHET 3€MHOTO THUIIA Y APYTUX 3BE3N.

3aBepIiiaeT nU3yuYeHrne NJAaHHOM TeMbl UTOTOBasA KOHTPOJIbHas pabota. Ilo xema-
HUIO YUYUTEJsI MOCJeTHUN YPOK MOKHO IIPOBECTH B (popMe HAyUHOUN KOHDEpeHIIUH,
MOCBAIIEHHOM OOOOIIEHNI0 BCEro M3YYEHHOTO HA yPOKaX ACTPOHOMHUU MaTepuaJa.

BBEAEHME B ACTPOHONMIO

Humezpayuonnoe npocmpancmeo

duy3ura: TIOTHOCTH BeIlecTBa, KOHIEHTpAIlUs, TeMIlepaTypHas Irkajaa Keub-
BUHA, IIKaJIa 3JeKTPOMATHUTHBIX BOJIH, CKOPOCTH CBETA, U3JIyUYEHUE.

Mamemamurxa: nipeobpasdoBaHus (GOPMYJ W BBIUUCJIEHUS IPU PEIIeHUU pac-
4yéTHBIX 3aJadu, HOpMajdbHas (opma dUucJa, CTeleHb, CHHYC U TAHTE€HC MAaJIbIX
YIJIOB.

Hnmepnem-pecypcot

AcTpoHeT — poccuiickasg acTpoHOMHUYEeCKad ceTh (HaydyHasa MHMGOpPMAIUA IIO
aCTPOHOMUHU, TJIOCCAPUN, OMOIMOTEKA aCTPOHOMUUECKOU JIUTEPATYPHI, (hoTOTasepest
KOCMHYECKHX O0BbeKTOB u T. m.) — http://www.astronet.ru/

Cratpa [I. Bube «Hubble eXtreme Deep Field: camoe meranbHOe m3o0paskeHure
Bcenennoii» — https://postnauka.ru/faq/76350

Bugeonexknusa B. TI'. Cypaumna «CoBpemennble Tejieckonbl» — https://
postnauka.ru/lectures/38422

Bugeonexknua A. B. 3acoBa «AcTpoHOMUYECKUE U3MEPEHUs: HACKOJIBKO UM
MOJKHO noBepATh?» — https://polymus.ru/ru/pop-science/video/astronomicheskie-
izmereniya-naskolko-im-mozhno-doveryat-anatoliy-zasov/

Hn@opmayuonHnsvie pecypcol

Yuebrno-memoduuveckuil komnaerxc: yueOHuk (c. 7—14), sagaunuk (c. 4—6),
TeTpaAb-IpakTUKyM (c. 4—5).

Hdononnumenvnoie pecypcot

1. KRawiros []. IO., Kondarxosa E. B. MeroauduecKoe mocobme IO MCIOJIH30BAHUIO
KOMILTeKca y4eOHOTO O0OpYyAOBAaHUS IJIsA IIKOJBHOTO KabumHeTa acTpoHoMuu. — M.:
IIpocsemnrenne, 2018.

2. Kondakrosa E. B., Knvikos []. FO. ActpoHomus. MeTtonguueckrue peKOMEH-
Ianuy II0 IIPOBeNeHUI0 MmpakTmuecKux pador. 10—11 kiaaccel: yueb. mocobue OJist
ob1reo0pasoBaT. opramusamnuii: 6a3oBelii ypoBenb. — M.: IIpocBemenue, 2018. —
http://www.spheres.ru/physics/about/224/2757

3. Jlesuman E. II. MeToguKa IpenofaBaHUs aCTPOHOMUU B CpPeIHEH ITKOoJie. —
M.: Ilpocsemenue, 1965.
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4. MeTomuka IIpeloJaBaHUs acCTPOHOMHUH B CpemHEH IIKoJe: IIocodue s
yuutensa / B. A. Boponmos-Beabamuuos, M. M. laraes, A. B. 3acoB u gp. —
M.: IIpocsemtenue, 1985.

5. Cypdun B. I'. Acrponomus: Bek XXI. — ®pasunro: Ber 2, 2007.

6. Ounuraonenus ansa gereir. T. 8. Acrponomus [Texcr] / I'm. pex. M. . Ax-
cémoBa. — M.: Apanra+, 1997.

Ienu:

— IO03HAKOMHUTL C IPEIMETOM H3YUYeHUS aCTPOHOMUU, ACTPOHOMUYECKUMU
o0'beKTaMM, ABJIEHUAMU, METOJaMMU IIO3HAHUSA BCeseHHOI, COBPEeMEHHBIMU Haz3eM-
HBIMU ¥ KOCMUYECKUMU TeJeCKOIaMU, COBPEMEHHBIMU IPEJCTABJIEHUAMU O CTPYK-
Type u cTpoeHNU BceleHHOI;

— PAaCKpPBITh POJIb HAOJIOMEHWIH KaK OCHOBHOTO METO/Ja aCTPOHOMUM.

dDopmeul opzanudayuu ywebHoi deamenvHocmu

DpouTaNTHEHAA PaboTa YUNTENS C KJIACCOM, TEMOHCTPAIINU C WCIIOJIH30BAHUEM MYJIb-
THUMEeUACPE/ICTB, BBHIIOJHEHNE YUeHNKAMU WHAVNBUAYAIHHBIX 3aZaHUI C KUCIIOJIb30BAHU-
eM y4eOHO-MeTOANUYECKOro KOMILIEKCa, padoTa B MaJIbIX I'PYIIIax, JlaboparopHas padora.

ITnanupyemvie pe3ynvmamuvl. 00yueHUA YHLau,ezoca:

— BHaeT IpeaMeT U3yUYeHUs aCTPOHOMUU, olipenelieHue BceleHHOIT;

— OIIMCBIBAaeT METOAbI M3yueHus BcesieHHOI;

— IepevyuciaseT acTPOHOMUYECKHE OOBEKTHI M YKasbIBaeT HMX XapaKTepHbIe
IpU3HAKU;

— yMeeT KJlaccu(pUIIMPOBATH ACTPOHOMMUYECKUE OOBEKTHI;

— apryMeHTUPOBAHHO PACKDPHIBAeT POJb HAOIIOJZEHUIH KaK OCHOBHOI'O MeTOZa
aCTPOHOMUH;

— wuWMeeT TpeJACTaBJIeHNE O COBPEMEHHBIX 3eMHBIX 00CepBaTOPUAX, KOCMHUUE-
CKUX, TPAaBUTAIMOHHO-BOJHOBBIX ¥ HENUTPUHHBIX TEJECKOIaX;

— ONHCBHIBAET CTPYKTYPY U HPOCTPAHCTBEHHBIE MAacIiTaObl BcesieHHOIT;

— MOHMMAeT POJIb aCTPOHOMUU B PasBUTHUHU HAYK W B JKUSHU COBPEMEHHOTO
YeJIOBEKA;

— yMeeT IIPUBOAUTH IIPUMePHbI POJIX ACTPOHOMHUU B PA3BUTHUU IUBUJIU3AIUU,
mosiyyeHusa wuHPoOpMAIUu 00 aCTPOHOMUYECKUX OO0BEKTaX C IIOMOIINbI0 KOCMUYe-
CKHUX aIllapaToB.

YPOK 1. CTPYKTYPA N MACLUTABbI BCEJIEHHOW, METOAbl EE U3YYEHUS

3adawu ypoka:

— MO3HAKOMHUTBL C MPEIMETOM H3YUeHUS AaCTPOHOMUU, ACTPOHOMUYECKUMU
o0'beKTaMM, ABJICHUSIMU, METOJAMHU ITO3HAHWS BceleHHOI, COBpeMEHHBIMU Ha3eM-
HBIMH U KOCMHUYECKUMHU TeJIeCKOIIaMu;

— W3YyYUTH Pa3JUYHBbIE TUIILI HEOECHBIX O0BEKTOB;

— DPAaCKpPBITH POJIb HAOJIIONEHWH KaK OCHOBHOTO METOJa aCTPOHOMUM;

— paccMOTpPEeTh COBPEeMEeHHBbIe IIpPeJCTaBJIeHUs O BceeHHOII;

— YCTAHOBUTH POJIb ACTPOHOMHUU B PA3BUTHUMU HAYK U B JKUSHU 4YeJOBEKA.

ITnanupyemvie pesynrovmamovl. 060yHeHUA YHLAUL,e20CA:

— B3HAaeT IpeIMeT M3YyUYeHUs aCTPOHOMUU, OIIpejesieHue BcejleHHO;

— oImuChIBaeT MeTOJbl U3yueHUs BceleHHOIT;

— TIIepeYUCJIseT acCTPOHOMHUUECKHe OO0BEeKTHI U YKAa3bIBaeT WX XapaKTepHBbIEe
IpU3HAKU;

— ymeeT KJiaccupUIIIPOBATH ACTPOHOMUUYECKNE O0BEeKTHI;
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— apryMeHTHPOBAHHO PACKPBLIBAET POJIb HAOJIIONEHWH KAK OCHOBHOI'O MeTOIa
aCTPOHOMUN;

— HMeeT IIPeACTABJIEHNE O COBPEMEHHBLIX 3€MHBIX 00CepBATOPUAX, KOCMUUE-
CKUX, I'PABUTAI[MOHHO-BOJIHOBBIX M HEUTPUHHBLIX TEJIECKOIaX;

— OIIMCBHIBaeT CTPYKTYPY U IIPOCTPAHCTBEHHBIE MacIiliTabbl BcesieHHOIT;

— IOHWMAaeT POJIb ACTPOHOMHUU B PA3BUTUU HAYK U B JKUBHU COBPEMEHHOIO
YeJIOBEKa;

— yMeeT IPUBOLUTH IIPUMePbI POJIX ACTPOHOMHUU B PA3BUTUU IUBUJIU3AIUU,
nonydyeHus wuHGOPMAIUN 00 ACTPOHOMHUUYECKUX OOBEKTaxX C IIOMOIIBI0 KOCMUYe-
CKUX amlapaTosB.

Hdocmuzaemsvie pesynbvmamus. 06yieHus

JluuHocmHule: GopMUpPOBaHUE YOEKIEHHOCTH B MO3HaBaeMOCTH BcelleHHOM, B
HeOOXOAMMOCTH PasyMHOI'0 HCIIOJb30BAHUSA MOCTUIKEHUN HAYKU IJIA JaIbHEHIIIero
pPasBUTHUA IIUBUJIU3AINUYN, HAYYHOI'O MUPOBO33PEHUSA, COOTBETCTBYIOIIEI'0 COBPEMEH-
HOMY YPOBHIO PAasBUTHUSA HAYKH, OTHOINEHMUS K ACTPOHOMHUMY KaK K BayXHOM cOCTas-
JAINE COBPEeMEHHON HAyYHON KapTWHBI MUpPa U KYJIBTYPHI OOIIecTBa.

Memanpedmemmnuole: OBJIafleHVEe HaBBIKAMHU CAMOCTOATEJIBHOTO IIPUOOPETEeHU
3HaHui; (POpMHPOBAHNE YMEHUHN IIPUMEHATL 3HAHUA A O0bsCHEeHHsS HaOJI0ma-
eMBbIX SBJIEHUII U IIPOIIECCOB, CTPOUTH JIOTMUECKOe pacCy’KIeHUe, YCTaHaBJINBATH
NPUYNHHO-CJIE[CTBEHHbIE CBSA3U, apryMEHTHUPOBATH CBOIO IIOSUIIUIO, OCYIIECTBJATH
KOHTPOJb CBOeIl AeATEeJHHOCTU B IpOIlecce AOCTUIKEHUS pe3yabTarTa.

IIpedmemnuoie: (opMUpPOBaHUE IEJIOCTHON HAYYHON KapTUHBI MUPA, IPEICTaB-
JIEHUHM 0 MO3HABAEeMOCTH MUPA U 00 OOBEKTMBHOCTU HAYYHOTO 3HAHUS; OCO3HAHUE
CBA3U MEXK]JIY YPOBHEM Da3BUTUS HAYKU U TEXHUKU U COBPEMEHHBLIMU IIPEJCTaB-
JeHUsSMU o BceneHHOI.

Pecypcovl ypoxa

OcHoBHbBIE: yuebHUK (§ 1, 2); 3amauHmK; TeTPagb-TIPAKTUKYM.

JleMoHCTpaiuOHHOEe O0O0OpPYIOBaHME: IIEPEHOCHOU KYIIOJBHBIN MYyJIbTUMEIUA-
nentp, IIK u mynbTmMenmuanpoeKTop (MM MHTEPAKTHUBHAA AOCKA); BUPTYAJIbHBINA
niaanerapuii Stellarium.

Homawmnee 3adanue

Vuebuuk: § 1, 2, oTBeTUTh HA BOIIPOCHI, PEIINUTh 3afgaum 1 u 2; 3aJauHUK:
Ne 1.6, 1.9; mpoBecTn caMOCTOATEJbHBIE HAOJJIIOAEHUsT 3BE3AHOrO Heba, B XOJe KO-
TOPBIX HAWTH M3BECTHBIE YUEHUKaM CO3BE3IWA U CHAeJIaTh 3apPUCOBKU (MOYKHO BOC-
MOJIb30BaThCA IIJTaHaMu HaOaomenuit 2, 3, 4, onucanusIMu B U. «HabaomeHus B
HIKOJILHOM KypC€ aCTPOHOMUMU»).

Pexomendayuu memoducma

IlepBbIii YPOK HOBOTO y4eOHOIrO IIpeAMeTa BasKeH, TaK KaK MMEHHO Ha 3TOM
YPOKE eCTh BO3MOYKHOCTH 3aMHTEPEeCOBATh YUAIIUXCH, IMOBLICUTh MX MOTHUBAIIUIO K
U3YYEeHUIO He TOJHbKO aCTPOHOMUM, HO M TECHO CBA3AHHON C Hell (PUBUKU.

Yuamuecsa nIpuxogAT Ha IEPBBIN YPOK, MMes yyKe HEeKOTOPBIA 3amac acTPOHO-
MuYecKux sHaHuii. [lesecoo0pasHO MONPOCUTH IMIKOJHLHUKOB IIEPEUYUCTUTH M3BECT-
Hble UM HebecHBIe Tejia. BocmoJyib3yiTech TeTpagblo-IPAaKTUKyMOM. IIpakTuuecKas
pabora 1 «OmeHuBaHUEe PACCTOAHHI U pPasMepoB 00eKTOB BO BcesieHHOII» I103BO-
JUT OIeHUTH, 3HAIOT JU ydalluecsd OCHOBHBIE aCTPOHOMUYECKUE OOBEKThI, YMEIOT
JU UX KJaccuduiupoBaTh. MeTonmuecKrue PeKOMEHAAINN 10 BHIMOJHEHUIO PaboThI
npuBeneHbl B [2]. Eciu yueHUKU 3aTPYAHAIOTCA B BBITOJTHEHUU 3aTAHUIN, OTJIOMKU-
Te 9Ty padory. TakiKe MOMKHO IPEIJIOMKHUTH IIKOJLHHKAM OTBETHUTh HA BOIIPOCHI
paboTel B Hauaje yPOKAa, a 3aTeM B KOHIE U CPABHUTH, M3MEHSTCSA JII OTBETHI.
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Konkperusupyem u paciimpsieM OIIpefesieHre HayKU aCTPOHOMUM: aCTPOHOMUS —
HayKa O HeOeCHBLIX TejlaX, KOTOpas M3ydaerT:

— BUAUMBIE U IeNCTBUTEJbHbIE NBUKEHUSA HeOeCHBIX TeJl U 3aKOHBI, OIpeje-
JAIOINYE 3TU ABUMKEHUS;

— IIPUPOAY, (pUBUUECKOe COCTOSHUE, IPOUCXOMKAEHNE U 9BOJIOIUI0 HEOECHBIX
TeJ M CHCTEM, M3 HuX cocroAmux: COJHEUHYI0 CUCTeMYy W APYyTHe ILJIAHETHBLIE CU-
CTeMbl, 3BE3AHBbIE CKOILJIEHUs, rajJlakTUKU, ras3olblieBble TYMaHHOCTH, CKOILJIEHUSA
rajJakTuK, BCceJeHHYI0 B IIeJOM.

Crenyer yTOYHUTL U Pa3BUTH IOHsATHe Bcenernnas. JJ0OBOJIBHO YacCTO 9TO IIO-
HATUE aCCOIMUPYEeTCsa C KOCMOCOM, ¢ HebGecHbIMU obObekTamu. Ho Bcenennas —
9TO BeCh OKDYIKaIOIIUIl HAC MUP, B TOM uwucje 3eMJs M BCE, UTO Ha HeH HaXO-
nutcsa. IlosToMy IoABUJIACh TPAKTOBKA: «ACTpoHOMHUS — HaykKa o000 BCEM, UTO
Hac OKpyskaeT». Ho IIKOJBHBIA KypC AcCTPOHOMHU OPUEHTUPOBAH HA H3yUeHUe
He0eCHBIX O0BEKTOB, KaK 9TO CJIOKUJIOCH MCTOPUUECKU.

3HAKOMsA ydYalllUXCsd CO CTPYKTYpoM M MacinTtabamMu BcesleHHOI, TPUXOIUM K
BBIBOY, UTO TPUBBIYHBIE HAM E€AWHUIIBI M3MEPEHUs PACCTOAHUNA — MeTp, KHUJIO-
MEeTp — ABJAIOTCA CIUIIKOM MAaJILIMHU AJIA aCTPOHOMHM. BBOOAMM eIUHUILY W3MeEpe-
HUSI PAcCTOAHUIA — céemoesou 200. Kak mpaBmio, yuyaluecs 3HAOT OIIpefeseHune
CBETOBOI'O I'0/ia, II0TOMY AOCTATOUYHO €r'0o IIOBTOPHUTH U IIPOM3BECTH BLIUMCJICHUS 3HA-
YeHUsA 9TOH BEJUUYUHBI B KuyomeTrpax (yueOHUK, c. 8). OOpaljaeM BHUMaHUE YUEHU-
KOB Ha TO, UTO TaK KaK CKOPOCTh CBeTa — JTO MaKCHUMaJIbHO M3BEeCTHAsS B IIPUPOE
CKOPOCTH, TO YAAJEHHBIE aCTPOHOMHUECKNE OOBEKTHI MBI BHUANM TAaKUMU, KAKUMK
OHU ObLIM B mporwnioM. IIpoTs:kéHHOCTL, BeesleHHOI, ¢ OAHOII CTOPOHBI, U Pa3BUTHE
HaOIIONATEILHON TeXHUKU — C IPYroii, IIO3BOJIAET acTpoHOMaM HabaomaTh BceeseH-
HYI0 B pasBuTtuu. Tak, Hampumep, BCe 3TAIbl SBOJIOIUU 3BE3 — OT POKIEHUS IO
CMepTH — He TOJbKO 000CHOBaHBI TEOPETHUECKMW, HO W HAOJIIOZaeMbl aCTPOHOMAMU.

Iy wmMadocTpaluy B3aMMOCBA3U ACTPOHOMHUU U (PUBWKHU IIOJE3HO TIPEJJIo-
KUTh y4YalllIMCs BCIIOMHUTH, KaK OBLT OTKPBIT 3aKOH BCEMUPHOTO TATOTeHUs. Pe-
3yJbTAThl ACTPOHOMUYECKUX HAOJIOMeHUIl CTABUJIMA U MPOJOJIIKAIOT CTABUTH IEpe]
GUBUKON 3amaumM, YacTh M3 KOTOPBIX YiKe peIllleHa, a YacTb HaXOJUTCA B CTaIUU
peirenusi. Biarogaps pasButuio GU3NMKKU U TeXHUKU B HACTOsAIlee Bpemsa Bcs Bcee-
JIeHHasd cTaja moucTuHe uamyeckoii saboparopueit! Ilpemyioxkure yyauiumMcsa Ipu-
BECTU IIPUMEpPhl M3BECTHBLIX UM OTKPBITHI IIOCJIETHUX JIET.

B cuny crnenuduKm acTpOHOMUUECKUX O0BEKTOB OCHOBHBIM METOAOM ACTPOHO-
MUU ABJIAIOTCA HabmoneHus. [IpuobImuThea K 9TOM HayKe BechbMa JIETKO — HYIKHO
TepIeHVe U siCHOoe Hebo, M yualluecsi CaMOCTOSATEeIbHO CMOTYT IIOBTOPUTH OTKPHI-
TUSA OPEeBHUX ACTPOHOMOB: OIIPENeJNTh, KaK M3MEHseTCsa BUJ 3BE3THOTO HebGa OT
MecsdAla K MecAly, TpoHabaomaTh (passl JIyHBI, HAyYUTHCSI HAXOAUTH IIJIAHETHI, a
ecJU eCThb BO3MOYKHOCTH IPOBOAUTH HAONIOAEHUA PEryJspHO, TO W OOHAPYKUTH
0COOEHHOCTH ABUIKEHUA IIJIaHET, HAaOJI0JaTh METEeOPHbI€ ITOTOKU W T. .

IlepBbIM acTPOHOMHUYECKUM WHCTPYMEHTOM OBLI TJiad Habjamomartens. B HacTo-
Aliee BpeMs YUYEHBbIe IPOBOAAT HAaOJJIOAeHUS BO BCeX AHAIla30HAX OJUH BOJIH. B
CBA3U C 9TUM PACIIMPUJIOCH caMO IIOHATHE meneckon. PaHee moa meneckonom
TOHUMAJU OIITUUYECKUil Ipubop, OCHOBHAA 3aJaua KOTOPOro — co0paTh KaK MOYKHO
0oJIbIlle cBeTa, T. €. M3JYUYEeHUs B OITHUECKOM Auala3oHe. 3ajauya COBPEMEHHBIX
TEJIECKOIIOB OCTaJIaCh TOM Ke — cobpaTh KaK MOYKHO 0OJIbIIle M3JIYUYEeHUs, HO YiKe
HE TOJBKO B ONTHUUYECKOM auamas3oHe. COBpeMeHHBIE TeJeCKOIbl — BJTO CJIOYKHBIE U
IOPOTOCTOAIIME CUCTEMBI, & COBPeMEHHBbIe aCTPOHOMBI-HAOJIIOmaTeJ I yiKe He IIPO-
BOOAT HOYM, CMOTPsS B 00BbeKTHUB. OrpaHUYEHHOCTH BPEeMEHUH YPOKa He II03BOJISIET
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MOAPOOHO TO3HAKOMUTBHCSA C COBPEMEHHBIMHU TeJIeCKOIaM! W chenuduKoil mx pa-
60Tbl. MOKHO TOPEKOMEHIOBATH YUAIMMCS CAMOCTOSTEJLHBIN MIPOCMOTD JEKIIUU
B. I'. Cypanua «CoBpeMeHHBIE TeJIEeCKOIBI».

Ilajiee BHOBh BO3BpalllaeMcs K IpaKTUyecKoi pabotre 1 «OmeHuUBaHUE pPaccTosd-
HUHN U pasMepoB O0BEKTOB BO BcesleHHOII» TeTpamu-IpaKTHUKyMa. Ydalliuecs caMo-
CTOATEJILHO BBINOJHAIOT 3aJaHUA U JEeJal0T BHIBOJ O IPABUJIBHOCTU CBOMX OTBETOB
B HavaJle ypOKa.

Has GoJsiee TyiyOOKOTO MOHUMAaHUA (PUBUUECKOTO CMBICJIA W BEJIUYUHBI BHECHU-
CTeMHBIX eIUHUI] U3MEePEeHUsA NJIUHBI, UCIOJb3yeMbIX B ACTPOHOMWMU, IIpeajaraeM
YYaIuMCcs caMOCTOATEJIbHO pasodparsh peleHye 3azauu 1 Ha c. 5 3amaunuka. Ote-
HUTH BEJIMYMHY YHCJIa aTOMOB BO BcesileHHOIT momoraeTt peleHue 3azadyu 2 Ha c. 6
sdamayHuka. IIpencrasienre o macmrabax BceneHHOH ydyamiuecsa MOJIy4aroT, peras
3amauy 3 Ha c. 6 3amavyHUKA.

B KoHIle ypoka mOABOAUM UTOTH, OTBeUas Ha Bompochkl yueOHUKa (c. 11 u 13)
u o0CysKIasd OTBETHI Ha BOIPOCHI K IpaKTUUeckoir pabore 1.

Ilpumenenue UHGPOPMAUUOHHBLX MEXHONLO2UL

VYpoK mojsie3HO COMPOBOAUTL MYJbTUMEAUNHON mpeseHTanmei. [lpm wmanmuuwm
B IIKOJIe MYyJbTHUMeAMalleHTpa (MUHU-IJIAHETApUA) CJIeNyeT OPraHW30BaTh JEeMOH-
cTpanuy 3BE3AHOrO Heba IOJ KYIIOJIOM Ha YPOKe MU BO BHEYPOUHOE BPEMH.

TexHosoruueckas KapTra yporKa

OVao0bekTbl,  Te-
Tpaab-NPaKTKyMm)

TOB, npeacTaB-
JNIeHHbIX Ha GOTO

TOB, 3a4aéT BOMPOCHI,
obpallaeT BHUMaHME
Ha BaXHble pgeTanu;
dopmynupyet TemMy
ypoka, 3amaét 3aja-
HVYEe Ha OO0OM

dtan ypoka CopepxaHue AeAaTenbHoCTb
(pecypchbl) aTana
yuuTtens y4yeHuka
AKTyanusaums 3Ha- O6cyxaeHe He- MokasbiBaeT doTorpa- Onpepenser, Kakme
HUIA (y4ebHUK, Me- 6ecHbIx  0bObek- dun HebeCHbIX 0Obek- HebecHble 00bEKTbI

n3obpaxeHol Ha ¢o-
Torpadusax, npuHMMa-
eT yyactue B 00OCYyX-
neHun, dopmynupyet
BbIBOAbI; 3anuCbiBaeT
TEMy ypoka U1 3aja-
HUE Ha [OOM

M3y4eHne HOBOro
MaTepuana (y4eb-
HUK,  MynbTUMe-
ONMHaa  npeseH-
Tauusa)

Becepna

Mcnonb3yet  MynbTU-
MeOulriHyl0 npes3eHTa-
LMo, dopmynupyet
onpeneneHus,  obpa-
LWaeT BHMMaHme Ha
BaXkHble AeTanu, nena-
eT 3anucu Ha [ocke

CnywaeT 06bSCHEHNE
yyuTensi, y4actsyeT B
obCcyXaeHnmn, 3anuncbl-
BaeT onpeaeneHus wu
BbIBOAbI B TeTpaav

BbinonHenve na-
6opaTopHOM  pa-
60Tbl  (TeTpandb-
NPaxkTUKym)

BbinonHeHne na-
6opaTopHon  pa-
60Tbl, odopmie-
HUe pe3ynbTaToB

OpraHu3yeT BbINOJHEe-
Hue nabopaTopHom
paboThl, oKasblBaeT
NMOMOLLb TMPU BO3HUK-
HOBEHWUM 3aTpyLAHEHUN

BbinonHaeTt 3a0aHnda B
TeTpaan-npakTukyme,
oTBEYaeT Ha BOMPOCHI
Ana 3akperyieHnsa Ma-
Tepuana, 3agaéT BO-
npoCbl y4nTeENio
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lMpoaomkeHne
dTtan ypoka CopepxaHue AeAaTensHoCTb
(pecypchbl) aTana
yuurtens y4YyeHukKa

Pasbop pelweHns
3aja4m  (3apad-
HUK)

O6bsicHeHne pe-
LeHns 3agaqn

AHann3npyeT ycnosue,
3anuceblBaeT  [aHHble,
OOBbACHSIET  peLueHne
3amaun, obcyxagaet C
y4eHMKamMn OCHOBHbIE
MYHKTbl peLleHnst

YyacTByeT B aHanuse
ycnoBusi 3apayn, 3a-

nmncbliBaeT pewieHne
3a4a4qun B TeTpaau,
BblaenaeTt OCHOBHblE

aTanbl peleHns

MNopBeneHue nto-
roB ypoka (y4eb-
HUK, TeTpanb-
NpPakTNKym)

06006ueHne nay-
YeHHOro marepu-
ana, oueHka pa-
B0Thbl y4alumxcs

Mpepnaraer BONPOCHI
ons obeyxaeHus,
noaBOANT UTOMW

|-|pI/IHI/IMaeT yyactne B
06CY>XOEHUN, OLIeHMBa-
€T OTBEeTbl OAOHOKNacc-
HMKOB, CBOIO paboTy

ACTPONMETPMA

Humezpayuonnoe npocmpancmeo

dusuka: TpuMeHeHVe 3aKOHA MPSIMOJHHENHOrO PAaCIIPOCTPAaHEHUS CBeTa IJIs
00'bACHEHUS COJIHEUHBIX W JIYHHBIX 3aTMEHUI.

Mamemamuka: rpagycHasi 1 yacoBas Mepa yria, cdepa, yrioBas Mepa IyTH,
IBYTPAHHBINA YTOJI.

Teozpagusa: reorpad@uuecKre KOOPAWHATHI: IIMPOTA U JOJTOTa; YACOBBIE IIO-
dAca; HyJgeBoln (I'pmHBUMUCKUII) MepuAUAH.

Humepnem-pecypcot

AcTpoHeT — pocCHIICKas acCTpOHOMUYECKAas ceTh (HayuHas mHGOPMAIUSA II0
aCTPOHOMUM, TJIOCCApUil, OMBINOTEKa aCTPOHOMUUECKON JIUTEepaTyphl, hoToraiepesi
KocMHuuecKux o0beKToB u T. m.) — http://www.astronet.ru/

Anumanusi, [eMOHCTPUPYIOIasa ABUiKeHure 3emyu BOKpyr CoJHIIA, CIEICTBU-
eM KOTOporo sABjsercsa Buaumoe apu:xkeHuve CoJiHIIA cpegu 3BE3A 110 9KJIUITHU-
Ke, — https://commons.wikimedia.org/wiki/File:Ecliptic_with earth _and sun
animation.gif

KomnbploTepHBIHT  YPOK
datalaboratory.ru

AHVMaIUM aCTPOHOMUYECKUX SABJIEHWN W TPOIECCOB, MHTepdeiic Ha aHTJIW-
ckom A3bIKe — http://astro.unl.edu/animationsLinks.html

ITosnas nupopManusa o IPeaCcTOAINX 3aTMeHuAX — https://www.timeanddate.
com/eclipse/list.html

HNuTepakTuBHasA KapTa YacoBBIX ITOoACOB Mupa — https://www.worldtimezone.
com/index_ru.php

HugopmayuonHnvle pecypcwt

YuebHO-MeTOAMUECKHUIT KOMILIEeKC: yueOHuk (c. 15—32), samaunuk (c. 7—17),
TeTpagb-MpakTuKyMm (c. 6—12).

«3emua u Coaume» — http://astronomy-lesson.
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Hdononnumenvnvie pecypcol

1. MKapos B. E. Cdepuueckas acrpoHomusa. — Dpasuro. 2006. —
http://www.astronet.ru/db/msg/1190817, http://iaaras.ru/media/library/zharov_
sf.pdf

2. 3Bueeav . IO. Coxposuinia 3BE3qHOT0 Heba: MYTEBOAUTENb IO CO3BE3IUAM
u Jlyme. — M.: Hayka, 1987.

3. Kawkos []. FO., Kondakxosa E. B. MeTonumyeckoe mocobue IO MCIIOIb30BaHUIO
KOMILIIeKCca yueOHOro o0OpyAOBAHUS MOJs IIIKOJHHOIO KabmHeTa acTpoHOMHH. — M.:
IIpocsemntenne, 2018.

4. Kondaxosea E. B., Kavikos []. O. Actponomusa. MetoguuecKue peKOMEH-
AUy 0 IIPOBEeNeHUI0 MpaKTudecKux pador. 10—11 xigaccel: yueb. mocobue mist
o01reo0pasoBaT. opranmsaiuii: 6a3osuiii ypoBeab. — M.: IIpocsemienue, 2018. —
http://www.spheres.ru/physics/about/224 /2757

5. Jlesuman E. II. MeTonuka TIpemnofaBaHUs aCTPOHOMUU B CpemHEel ITKoJe. —
M.: IIpocgerenue, 1965.

6. Mertongmka mnpemomaBaHUA ACTPOHOMUU B CpPEIHEHR IMKOoJe: mocobue s
yuutena / B. A. Bopormos-Bembamuuos, M. M. araes, A. B. 3acoB u ap. —
M.: IIpocsemienue, 1985.

7. Ilosdnsaxosa H. 0., KamHukxosa H. C. IlyreBoauTrespb 110 3BE3THOMY HEOy
Poccuu. — M.: 9kcmo, 2016. — 192 c.

8. Tamapuurxos A. M., Yeoavrnuros O. C., Padees E. H. Actpornomusa. Coop-
HUK 3amau u yupaskHenmuii. 10—11 kjgaccel: yueb. mocobue ajis obIieo0pasoBar.

opranmsanuii. — 2-e usn. — M.: IIpocsemienue, 2018.
9. Illesuenro B. B. Jlyna u eé HaOmomeunme. — M.: Hayka, 1983.
Ienu:

— HAYYUTh OPUEHTUPOBATHCS Ha 3BE3THOM HeOe, MCIIONb3yA APKUEe 3BE3IHI,
CO3BEe3IUA, aCTePU3MBbI;

— TO03HAKOMHUTBL C MOAEJbI0 HeOeCHO# chephl, MBYUNUTh €€ OCHOBHBIE BJIEMEHTHI;

— II0O3HAKOMUTHL C BUAUMBIM ABUKeHUeM 3BE3n, miaauer, Coania, JIyHBI;

— HAYYUTH OIIMCHEIBATH CYTOUHOE€ JBUKEHNE COJIHI_[a B pa3HbIe JaThl 1 HA pas-
HBIX IIXPOTax;

— HAYYUTh O0BACHATL NPUUYUHBI (a3 JIYHBI, COTHEUHBIX U JYHHBIX 3aTMEHUI;

— MOO3HAKOMUTL C IPUHIUIIAMHU CUETAa BPEeMEHU U IIPUHIUIIAMU IIOCTPOEHUS
KaJieHIapen.

DopmuL opzanudayuu yw1ebHolu OdeamenvHocmu

dpouTanpHasd padoTa YUYHTENs C KJIACCOM, AEMOHCTPAIIUU C MCIOJb30BAHUEM
MYJIbTUMEIUACPENCTB, BBLIINOJHEHUEe YUYeHHWKAMU WHAWBUAYAJIbHBIX 3aJaHUNl C HC-
IIOJIb30BAHMEM y4YeOHO-MEeTOAUYECKOr0 KOMILIeKca, pabora B MaJIbIX I'pyInax, Jia-
OopaTopHas pabora.

ITnanupyemvoie pesynomamuvl. 00yHeHUA YULAULE2OCA:

— (QopMyJHUpyeT OIpeAesieHUsI OCHOBHBIX IIOHATHUI: CO3Be3que, acTepusM,
3Bé3mHAs BeJWUYMHA, oCch Mupa, CeBepHBIA moaoc Mupa, FOMKHBIN IIOJIOC MUpa,
SKJNIITHUKA, 30AMaKaJbHbLIEe CO3Be3nusi, HebecHas cdepa, HeOeCHBIN sKBaTOp, He-
OeCHBIN MepUANaH, MAaTeMaTUUYeCKUil TOPU30HT;

— yMeeT pasjndyaTh CO3Be3OUA U ACTEePU3MBI;

— 3HaeT ouepTaHWSA OCHOBHBLIX co3Bea3auii CesepHoro moJayimiapus (Bosbimas
Mensenuma, Manas Megsenuiia, Kaccuomes, Opuoun, Boiaomac, Jlupa, JleGens,
Opén) u ymeeT HaXOAUTh UX Ha Hebe;
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— 3HAeT U yMeeT HAXOIUTh Ha HeOe caMble sIpKMe 3BE31bl, B TOM uucie Ilo-
JAPHYIO 3Be3ny, ApKryp, Bery, Kamenny, Cupuyc, Berenbreiize;

— IIOHMMAeT CMbLICJ HOHSATHUN: 3BE3MHAS BEJUYMHA, y3eJ OPOUTHI, CHUIepuue-
CKUIM MeCHIl, CUHOSUYECKHUI MEeCsIl;

— yMeeT OIIMCHIBATH BUAMMOE ABU:KeHUe 3BE3n, CousHila, JIyHBI u miaHeT;

— yMeeT OIIPeAeJsaTh dKBATOPHUAJIBHBIE M TOPU30OHTAJbHLIE KOOPANHATEI Hebec-
HBIX OOBEKTOB II0 KapTaM, CIIPABOUYHMKAM, MCIIOJb3ySA SJ€KTPOHHBIE ILJIAHETAPUU;

— yMeeT OOBACHATH PA3JUUYUS BUAUMOIO U AENCTBUTEJHLHOrO ABUIKEHUI He-
OeCHBIX TeJI;

— B3HAaeT YCJOBUA HACTYIJIEHUS COJNHEUHBLIX U JIVHHBIX 3aTMEHUI, BUIBLI COJI-
HEUHBIX 3aTMEHMUI;

— 00BACHAET IPUHIIUIILI CUETA BPEMEHU U IIOCTPOEHUS JYHHBIX U COJTHEUHBIX
KaJleHZapell, IPUUYNHBI PA3JIMUYU OJMAHCKOTO0 M IPUTOPHAHCKOI0 KajeHIapei.

YPOK 2. 3BE3AHOE HEBO. HEBECHbBIE KOOPAMNHATDI

3adavwu ypokra:

— 000CHOBATH IIEJIECOOOPA3HOCTL O0'BeAVHEHMUS 3BE3J B CO3BE3HU;

— MO3HAKOMH’TL YUYAIMXCSA C CO3BE3OUAMMN 1 HamboJiee APKUMMU 3BE3TAMU;

— JaTh OIpeeJIeHHs IOHATUI: CO3Be3[que, acTepusM, 3BE3HAS BeJUUYNHA,
ock mupa, CeBepHblil moaoc Mupa, HOMKHBINA MOJMIOC MUPA, SKJIUITHKA, 304UaKaJIb-
HbIe CO3BE3IU;

— wu3y4YUTh ouepTaHusA co3Be3nuii JIupa, Jlebean, Opén, Boabinas Measenuiia
u Manas MenBenuiia, Bojsommac m mpaBuja WX HaXOKIEHUS Ha Hebe;

— HAYYUTHCA OIEHUBATL 3BE3AHYIO BEJIUUYMHY HaAOJIIOIaeMOro o0beKTa, CpaB-
HHUBasg €ro CO 3BE3JaMM M3BECTHOM 3BE3QHOM BEJIMUNHLI;

— MO3HAKOMHUTLCS C 30QMAKAJLHBIMH CO3BE3IMSIMU.

ITnanupyemovie pe3ynromamuvl. 060yueHUA YLau,ezoca:

— (opMyJIHpyeT MOHATHUA: CO3BE3que, acTeprusM, 3BE3HAS BeJINYNHA, OCh MUpA,
CeBepHBIN ITOJII0C MUpa, FOMKHBINA ITOJIOC MUPa, SKJIUITUKA, 30 NaKaJbHbIE CO3BE3/IN;

— IIOHMMAaeT CMBICJI IIOHATHUA «CO3BEe3aHe» M €0 OTIMYUA OT IIOHATHUA «aCTePU3M»;

— 3HaAeT OuepTaHUs OCHOBHBIX co3Be3quit CeBepHoro mosymiapusi (Bosbias
Mensenuiia, Manass Mensenumna, Kaccuomes, Opuon, Bosomac, Jlupa, JleGensn,
Opéin) u ymeeT HaXOAUTHL MX Ha Hebe;

— B3HaeT W yMeeT HAaXOAUTL Ha HebOe caMble sSipKUe 3BE3OBLI, B ToM uucie Ilo-
JSApHYI0 3Be3ny, Apkryp, Bery, Kamenny, Cupuyc, Berenbreiize;

— 3Had 3HaueHUe 3BE3NHLIX BeJIWUYUH Haubojee SIPKMUX 3BE3x Heba, yMmeer
IPUMEPHO OIPENeIATh 3BE3NHYI0 BEJINYMHY O0OBEKTOB Ha IJas;

— MOHMMAaeT, OT Yero 3aBMCUT 3BE3JHasA BeJMUYNHA;

— yMeeT ONMCBHIBATHL BUAMMOE IBUYKEHUE 3BE3I;

— yMeeT BBIUMCJIATH PA3JIUYUA B IPKOCTH OO0'BEKTOB PA3HBIX 3BE3MHBIX BEJIUUUH.

Hdocmuzaemvie pesaynoemamuv. obyuenus

Jluunocmmuwie: (opMmpoBaHUe YOEKIEHHOCTHM B IIO3HABAaeMOCTH BceJeHHOI,
B HEOOXOAMMOCTH Pa3yMHOT'O MCIOJIb30BAHUS IOCTUKEHUN HAYKU OJId JajJbHeH-
IIIero Pas3BUTHUSA [MUBUIUBAIUUN, HAYUYHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIErO CO-
BPEeMEHHOMY YPOBHIO PasBUTUSA HAYKHU, OTHOIIEHUS K ACTPOHOMHUU KaK K BaKHOM
COCTaBJIAIOIEll COBPEMEHHOU HAayUYHOW KapTUHBI MUPA U KYJbTYPHI OOIecTBa; OT-
BETCTBEHHOTO OTHOIIEHUS K YUYEHUI0; KOMMYHUKATUBHOI KOMIIETEHTHOCTHU B OOIIle-
HUM W COTPYASHUYECTBE CO CBEPCTHUKAMIU.
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MemanpedmemHoie: OBIaJeHUe HABBIKAMHU CAMOCTOSITEJIBLHOTO IIPUOOPETEeHUS
3HAHWH; (PopMHUpOBaHUE YMEHWIl NPUMEHATh 3HAHUA [AJs O0BsiCHeHUs HalOImoma-
eMbIX SIBJIE€HUI ¥ IIPOIECCOB, CTPOUTH JOTMYECKOEe pacCy:KIeHue, yCTaHAaBJIUBATH
IPUYNHHO-CJIEICTBEHHBIE CBA3UM, apryMEHTHPOBATH CBOIO IO3UIIUIO, OCYIIECTBJIATH
KOHTPOJb CBOEH AeATEeJbHOCTH B IIPOIlECCE AOCTUIKEHUs pesyJbraTa; (POpPMHPOBA-
Hue u passutue NMKT-KomIeTeHITHI.

IIpedmemnuoie: opMuUpPOBaHMUE IEJOCTHON HAYYHON KapTUHBI MUPA, IpPeICTaB-
JIeHUH O MO3HAaBAaeMOCTH MHPA U 00 00beKTHBHOCTH HAYYHOrO 3HAHUS; IMOHMMAaHNIE
GuUsUUECKO CYITHOCTU HAaOJIOJaeMbIX aCTPOHOMUYECKUX SBJIEHUI; mpuobpeTeHure
onbITa HAOJIIONEHUA aCTPOHOMUYECKUX OOBEKTOB, SIBJEHUI U IIPOIIECCOB.

Pecypcovl ypora

OcHoBHBIE: yueOHUK (§ 3), 3amaunHuk (3amaua 3 Ha c. 16, Ne 2.1, 2.2, 2.7,
2.8), Terpamb-nmpakTukym (c. 6).

JdeMoHCcTpanmoHHOE 000OpyIOBaHUE: MOIesnb HebOecHOU cdepbl, 3BE3MHBIA IJIO-
0yc, meMOHCTpaIlMoHHAasA KapTa 3BE3gHOTO Heba; riaodoyc Semunu; I[IK u myabpTumenua-
OPOEKTOp (MM MHTEePAaKTUBHASA AOCKA), JTOKYMEHT-KaMepa, IIEPEHOCHON KYIIOJIbHBINA
MyJbTUMEIUAIIEHTD, 2JIEKTPOHHBIN mmaHerapuit Stellarium.

Homawnee 3adanue

VuebHuk: § 3, OTBETUTH HA BOIIPOCHI; BHIYUYUTDH OIIpeaeieHusA HeGecHOI cheps,
3BE3MHOII BEJIMYUHBI, OOJIBIIIOTO M MAaJOro KPYyroB HebecHOIl cdepbl (3ammcaHbl B
TeTpaau); sagauHuk: Ne 2.2, 2.5, 2.6.

Pexomendayuu memoducma

B unmeane maHHBIN ypOK JyUllle BCErO IIPOBOAUTH IIOJ OTKPBITHIM HeG0OM B Be-
uyepHee BpeMsa. Xopoiero spderTa MOIKHO AOCTUYH, €CJIV IIPOBECTH YPOK B ILjIa-
HeTapuu Jub0 B MUHHU-ILJIAHETAPUU OPTaHM30BATH AEMOHCTPAIIMU, HAIIPUMED, OIH-
cauuble B [3].

B nauane ypoka maéMm 3ajaHWe YUYAIMMCS IIE€PEUUCTIUTH aCTPOHOMUUECKUE
00BEKTHI C YKasaHWEM HX XapaKTepPHBIX NPU3HAKOB (THUIIOB). 3aTeM IIpeajiaraeM
UM OTBETUTHh HA BOIPOC AJA OOCY:KJeHUs u3 yueOHUKA: «UeM OTIMUAIOTCA WC-
cJaeNOBaHMUA B 00JIaCTH aCTPOHOMMUM OT HCCJIELOBAHUM B objacTu (PUBUKH W OMOJIO-
run?» OTBeT Ha 9TOT BOIPOC MO3BOJISET IIJIABHO MIEepPedTH K M3yJYeHWI0 HOBOI'O Ma-
Tepuasia. Haunnaem ¢ 0OCY)KIeHUSA Pe3yJIbTATOB CAMOCTOSTEIbHBIX HAaOJI0JeHM!:
YTO CMOTJIM YBUAETH ydallluecs, KaKue BBIBOIBI CHeJIaju.

OxujgaemMble OTBETHI:

— muaburonanu co3Besaue Bosbinaa Mexasenuia (BO3MOYKHO, MHTEPECYIOIIUECST
acTpoHOMMUell YUeHHWKU Ha30BYT OOJBIIIE CO3BE3INii);

— 3aMeTHJu, YTO 3BE3ABI PA3JMUYAIOTCA IO SAPKOCTH.

B03MOKHO, KTO-TO M3 YUEHWKOB CMOT HAOJIOJATh IIJIAHETHl U UAEHTUDUIUPO-
BaTh ux. Ho as m3ydyeHuMs MaTepuaia ypoKa CIeAyeT aKIeHTHPOBATh BHUMAHUE
VMEHHO Ha [BYX NPUBEAEHHBIX BBIIIIE OTBETAaX.

IIpepgnaraem yuamuMmcs OTBETHUTH Ha BOIIpoc: «YTo Taxkoe cO3Be3AWA U 3aUeM
JIOAU O0BEJIVHUJMN 3BE3NLI B CO3BE3IUA?»

CrenyeT KOHKPETU3WPOBATH IIOHATHE CcO0368e30ue, TMO3HAKOMUTH YUAIIUXCA C
IOHATUEM acmepu3m U Pa3bACHUTH PA3HUILY MeKIy HUMMU.

C IpeBHUX BPEMEH JIIOAU O0BEeAUHANN APKUE 3BE3NBLI B I'PYNNBI, KOTOPHIM [a-
BaJii UMeHA repoeB MU(OB. ITU TPYIILI CTAJIU Ha3bIBATH cO3Be3AusaMu. HazBaHusd
co3Be3nuil ObLIV PA3JIMYHBIMU B Pa3HBIX KyJabTypax. B 1922 r. MesxkayHapomgHBIH
acrpoHomuueckuii corod (MAC) onpenenusn co3ge3dusn Kak yuacmkru, Ha KOMopvle
pasdenena Hebecnas cgepa 0as ydobcmea OpUeHMUPOBAHUS HA 38E30HOM Hele.
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Taxum o6pasoM OBLIU oOIpemeeHbl 88 0oPUIMATBHO Pa3IUUYNMBIX CO3BE3OUM, a B
1928 r. MAC ycTaHOBMJI TOYHBLIE T'DAHUIILI KAKIOTO M3 HUX. XAPAKMEPHAS, Je2ZKO-
pasauiumas Ha HOYHOM Hebe zpynna 36630, KOMOPAs umeem UCMOPULECKU CJLOHCUB-
weecs ycmouuueoe ums, HOCum Ha36aHue acmepu3m. VIHBIMU CJIOBaMU, COIJIACHO
COBPEMEHHOI TEPMUHOJIOTUN CcO38e30ue — amo Yy4iacmok Heba ¢ MOYHO onpedeéi-
HbLMU 2PAHUUAMU, TOTHA KAaK IPYIIIa 3BE3M C XapaKTePHBIMU OUEPTAHUAMU U UCTOPU-
YEeCKM CJOXKUBHIMMUCA MMeHamMu — 3T0 actepusdM. o cepemuubl XVII Beka TepMuH
«acTepusM» HCIOJb30BAJICS KAK CHHOHUM TE€PMUHA «CO3BE3Iue».

K acrepusamam TakiKe OTHOCATCA TPYIObl 3BE3N, OOBEJUHEHHBIE B JIETKO
y3HaBaeMble (hUTYPHI U IIOMOTAIOINe OPUEHTUPOBATLCA Ha 3BE3NHOM Hebe: JIeTHUN
TpeyroJbHUK, KBagpar Ileraca u T. 1.

HayuHoro m cTporo ompefeéHHOTO HMOHATUS «aCTEePU3M» HET, IIO9TOMY TOWIY-
CTHMO yIOTpebJIeHre TePMUHA «CO3Be3[ue» M0 OTHOIICHHUIO K XapaKTePHOU I'PYIIe
3BE3M, BXOIAAIINX B OAHO co3Be3nue, Hanpumep Opuon, CeBepHas Kopona, FO:KHBIH
Kpect u 7. n. B manpHelillleM Takue xXapaKTepHbIe TPYONObI 3BE3 MbI OyeM HasbI-
BaTh co3Be3gusaMu. TemM He MeHee CJIeyeT YETKO PasdbsACHUTH yJaIMMCSA TOHKOCTH
B YIOTPEOJIEHUM TEPMUHOB «CO3BE3AUE» U «aCTEPU3M».

Ecan B kabumere mMmeercs IIo0yc 3BE3HHOro Heba, Ie1ecO00pPasHO COIIPOBO-
IUTh 00'bsicHeHUe meMmoHcTparmei 1 (rsasa 2.1), koropasi onucana B [3]. O6parure
BHUMAHINE yYalllUXCsA Ha TO, UTO M300paKeHUs OUepPTAHUI CO3Be3AUH Ha KapTe U
r00yce pPasiMyaloTCs, U MPENJIOKUTe OOBACHUTL IPUUYUHY STOTO.

Hamee obcyskmaeM, 4TO Mbl YBUAUM, e€CJau OyaeM HaOJI0JaTh 3a 3BE3NHBIM He-
60M B TeueHUE JOBOJBHHO IIPOJOJIKUTEIHLHOTO BpeMEeHU — dYac, ABa u Oojee. 3xech
BecbMa II0JIe3HaA AeMOHCTpanus 3BE3gHOTro Heba. MOKHO HCIOJIB30BATh BUPTYaJIb-
HBIN TaaHeTapuili Stellarium. BriaouaemM mporpaMmy, yCKOpsSeM XOJ BpeMeHU Ha-
KaTueM KJaBuinu L (oO0paTuTe BHUMAaHUE: JOJMKHA OBITH BKJIOUEHA aHTJINNCKAa
packjIagKa KJIAaBUATYPbI; HOBTOPHBLIE HAMKATUA KJABUIIKU L eIé yCKOPAT XOI
BpeMeHU; ONTUMAaJIbHAas CKOPOCTh — naBa-Tpu HaxkaTtudA). [locie 3axoma CosHIita
MOSIBJISIIOTCS IIePBbI€ 3BE3ABI, UYMCJIO KOTOPBIX II0 Mepe IIOTeMHEHHs yBeJnduBa-
erca. IlepeBoguM X0 BpeMeHU B €CTECTBEHHBIM Temn KJaBuineir K. HWrak, Ha
9KpaHe Mbl BUAUM KapTUHY BeuepHero Heba, COOTBETCTBYIOIYIO JaTe IIPOBEIEHUS
sauaTua. KeaaTeJapbHO HaOIIOLATh 34 CEBEPHOII YacThio Heba, mepeMeIaThbCsa BAO0JIb
TOPM30OHTA MOJKHO, IIePeTACKMBAs ero C IIOMOIIbI0 MBIIIKHU.

BHOBB yckOpuM BpailrieHue KymnoJsa Heba ABOMHBIM HaskaTueM KJjasuiru L. 3ame-
yaeM, UTO KajKJaas 3Be3la JBMIKETCA IIO0 CBOEM TPaeKTOpUU, HO CO3LAETCS BIEUYATJIE-
HUE, YTO BCE He0O C HAXOAAIIUMNCS HA HEM 3BE3ZAMU MeAJIEHHO BpAIllaeTCAd BOKPYT
HEKOTOPOU TOYKU — JOBOJIBHO SIPKOM 3Be3Ibl, KOTOPAs HAXOAUTCS Hal TOYKOU ceBe-
pa. 9ro ITonaprasa 3Be3ma, panoM c KoTopoi Haxomurca CeéepHblLil nonroc mupa.

B ciyuae ecaim HeT BOBMOYKHOCTH MCHOJIB30BaTh Stellarium, cienyer IMOKasaTh
YYeHMKAM aHMMAIIUIO BPAIlleHWsI HeOeCHOro CBOJA WMJIM COOTBETCTBYIOIIHEe (poTorpa-
¢Guu, KOTOphle MOKHO HaWTH, B UaCTHOCTU, Ha caurTe Cresmapud.

Ha sTom srame 1esiecoo6pa3HO BBECTH IOHATHE HebecHas cgepa. B yueb-
HUKe 0 HebecHOII cdepe roBoputrcs B pyOpuke «Ito mHTepecHO» (c. 18). Ho mua
0OoJiee TJIyOOKOro MOHMMAHHUSA HAOJIONaeMbIX SABJIEHHUII TpedyeTcs YETKOe oIllpereJe-
HUe KakK camoii cdepbl, TAK UM €€ OCHOBHBLIX 9JIEMEHTOB. OTHU OIpeleeHUsl AAaHbI B
TeTpagu-IpakTUKyMe (OmpakTudyeckas pabora 2, c. 6).

JJia m3ydyeHUs OCHOBHBIX TOUEK M KPYroB HeOECHOU cdephl cilenyeT MCIOJIb-
30BaTh MOJeJIb HeOecHOII cepbl mau ryodyc 3Bé3gHoro Heba. Ilpu HaIWUYUU MUHU-
mIaHeTapusi IPOBEIUTE AEeMOHCTPAIliM, OmucaHHbie B [3].
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HaBas ompezesienre HeGecHOM cepbl, aKIEHTUPYeM BHUMAaHWE HA CJIEIYIOIIUX
MOMEHTAaX:

1. ITeutp mHebGecHOU chephbl HAXOAUTCSI B MecTe HaAOJIOAeHUA (MHOTAA TOBOPAT —
COBIIQJaeT C TJIa30M HaOJIogaTessd).

2. Pammyc mebecHOM c(epbl BbIOMpPAETCs HMPOU3BOJbHO. CMOTPSA Ha 3BE3THOE
He0O, MBI He MOJKEeM OIpelenTh, KaKas 3Be3la HAaXOAUTCsS JaJibllle OT 3eMJIH, Ka-
Kasg Oaumke. OTO O0BSICHIETCA OCOOEHHOCTSIMU BOCIPUATHUA YAAJEHHBIX O00BEKTOB.
Ucnonbsysa mouaTre HebecHOM cdepnl, yA0OHO M3ydyaTh B3aMMHOE PACIIOJIOMKEHUe
CBETHJI U ONpPEJeJisTh YIJIOBbIE PACCTOAHUSA MEXKAy HUMH, BeJUUYHNHA paguyca He
BJIUSET HA 9TU U3MEPEHUd.

3. [na oupeneseHUs OCHOBHBIX 3JIEMEHTOB HeGeCHOII cdephbl MCIOJB3YIOT II0-
HATUA OOJIBIIIOr0 U MaJoro KpyroB. Kpyz, noayuaemviii npu cewenuu cgepvt nJo-
cKocmobio, npoxodaweil uepes eé yenmp, Hasdvliéaemcs 6onvwum Kpyzom. Ecau
ceKyuias NJoCKOCMb He npoxodum uepes yeHmp cgepvl, NOAYyLaemMvlil Kpyz HaA-
3bL8AIOM MANLBLM.

4. HebecHas cdepa BpalmaeTcsa BOKPYr BooOpaskaeMoii OCH, Ha3bIBaeMOU
ocvro mupa. Tak xak BpalleHue HeOeCHOH cdepbl — 3TO BUAUMOE ABUKEHUE,
0o0yCJI0BJIEHHOE BpallleHreM 3eMJIM BOKPYI OCH, OCh MHUpa IapaJiiejbHa OCHU Bpa-
HieHUsT 3eMJIH.

BHoBBL Bo3BpalaeMcs K pesyJibraram HabamogeHuii. JIerko saMeTuTh, 4TO 3BE3-
OBl pasjnyaloTcs 0 ApKocTu. I'peveckuii actponom I'mmmapx (II B. 10 H. .) KJjac-
cupunupoays okoao 850 KocMUUECKUX O0BEKTOB, pasfejilB WX II0 3BE3AHLIM Be-
JUYMHAM: caMble SpPKHe OTHeceHBI K 1-#1 3BEé3mmoii Besuuwmue (1™), camble ciabnle,
pasimuuMble Ha TEéMHOM Hebe — K 6-i1 3Bé3mHOU BesmuuHe (6™). dra KIaccudu-
Kalusa MMOJy4YMJia HAasBaHUE «INKaja 3BE3SHBIX BEJIUYWH», ACTPOHOMBI MCIIOJIb3YIOT
eé 1o ceill eHb.

Hanum ompenenenue: eudumasn 36é30Has éenudunHa — mo 6e3pa3mepHas
Qusuveckas 6elUUUHA, KOMOPAS XApAKmMepu3yem O0C8EUL,EHHOCMb, C030A8AeMYI0
HebecHbLM 00serkmom 8 mecme Habawlernus. Yem OoJsbllle cos3gaBaeMas 00BEKTOM
OCBEIIEHHOCTh, T€M MeHbINe 3Bé3nHasa BeanmumHa. CyO0ObeKTHUBHO 3HaAUeHNEe 3BE3/I-
HOM BEJIMYMHBI BOCIPUHUMAETCA KaK OJIeCK (IJid TOYEUHBIX MCTOYHWKOB) WU SAP-
KOCTBb (IJiA IPOTSKEHHBIX). IIpu 9TOM 6GJieCK OLHOTO MCTOYHUKA YKA3BIBAIOT IIYTEM
ero cpaBHEHUsI C 0JIECKOM APYroro, IPUHATOTO 3a srajoH. OOpallaeM BHUMaHNIE
YVUYEeHUKOB Ha IPUHATYIO B ACTPOHOMHUMU 3aIlMCh 3HAUEHUS 3BE3IHBLIX BeJIUUYUH: 1™,
-1™, 0,8™. IloguépKuBaeM: uem sApue 06seKm Gbleaa0um ¢ 3eMau, mem MeHbule
ezo0 36é30nasn eenuyuna. IloHATHE Oc6ew,éHHOCMb BBOAUTCA IO3JHEe, II09TOMY
Ha 9TOM OdTalle IejIeco00pasHO YIOTPEOIATH TEPMUH APKOCMb, TeM 0oJjiee UTO B
3alauHUKe K YYeOHUKY HCIIOJb3YEeTCI MMEHHO 9TOT TEePMUH.

Ilpumeuwanue: Tak Kak B yuyeOHUKe HET UETKO BBIJEJEHHBIX OIIPelesIeHUH
IMOHATUN «CO3BE3AUE», «ACTEPU3M», «3BE3MHASA BeJIWUYUHA», CIEAyeT 3aIlncaTh UX

B TeTpaiu.
Ilo Tabauie Ha c. 16 yuyeOHHMKa ompeaessieM, 4YTO camMas spKas 3Bes3ja, Ha-
osrogaemasi B CeBepHoM moJayinapun 3emian, — Cupmyc. 3Has 3BE3JHbIE BEJINUNHBL

HEKOTOPBIX 3BE3M, MOKHO OIIPEAEJUTh NPUOGJIUIUTESHHO, HA IJa3 3BE3IHYIO BeJIH-
YUHY APYTrUX OO0BEKTOB. Jlydllle Bcero ImOTPEHUPOBATHCSA B 9TOM, HAOJIIOgas peasib-
Hoe 3Bé3nHOe HeO0o. Takoe 3ajaHMe MOYKHO JaTh yUaIUMCA AJIA CAMOCTOATEJHLHOTO
BBITIOJTHEHUS.

Hns Gosiee ryiyOOKOTO MOHUMAHUA (PUIUUECKOT'O CMBICJIA BUAWMOI 3BE3THON
BEJIMYMHBI HEOOXOAMMO O0paTUThCA K 3amadaM (3ajadyHuK, c. 7, Ne 2.1).
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Bagaua 2.1. MssecTHO, uTo 3Be3za 2™ ceetur B 10%% = 2,512 pasa ciabee
3Be3abl 1™, 3Besma 3™ — B 2,512 pasa ciabee 3Be3nnl 2™ u T. A. Bo CKOJIBKO pas
caMble TYCKJIble 3BE31bI, 3aMeTHbIe rjaaszoMm (6™), cBerar ciabee 3BE3m 1™?

AmnanusupyeMm ycioBue 3aJaum: 3Be3la CBETUT cJjabee, CileqoBaTeIbHO, Mbl BU-
IUM e€ MeHee ApKoi. PasHuiie B 1 3BE3MHYI0 BEJIUUYMHY COOTBETCTBYET OTHOIIIEHUE

ApkocTeil 3Bé3x, paBHoe 10%* = 10% =3/100 = 2,512...

CocraBuM Tabauily (OHa MPUTOAUTCA B AajJbHEHIIeM [IJsi PeIleHus 3agad u
OTBETOB HAa BOIIPOCHI).

Tabruua 1
Pa3Huua 3BE3AHbIX BEJINYUH OTHOWeEeHue FApKOCTU (OCBELLEHHOCTH)
1 2,512
2 2,5122 = 6,31
3 2,512% = 15,85
4 2,512 = 39,82
5 2,5125 = 100

ITogmeuaeM 3aKOHOMEPHOCTh: PA3JUYUIO B M 3BE3AHBIX BEJIUUYUH COOTBETCTBY-
eT OTHOINIeHWe SAPKOCTU (MM OCBEIEHHOCTH), paBHOe (2,512)™.

Pasuumna mexay sBésgamu 1™ m 6™ cocraBiaser 5 3BE3AHBIX BeauuuH. Cieno-
BaTeJbHO, CaMble TYCKJIbIe 3BE3AbI, 3aMeTHbIe TJyiadom (6™), cBeTaT ciaabee 3BE3T
1™ B 100 pas.

Ha sTom sTame mojsiesHO COOOIIUTH yUAIIMMCS HCTOPUYECKUE CBEIEHUSI O CTa-
HOBJIEHUU COBPEMEHHOI INKAaJbl 3BE3MAHBIX BeJUYUH. M3MepeHUs, IIPOBeAEHHBIE
B cepeaune XIX B., ImOKasajau, YTO PA3SHOCTH B 5 3BE3AHBIX BEJIWYUH IO IIKaJe
T'unnmapxa cOOTBETCTBYeT OTHOIIIEHWE SIPKOCTY (MM OCBEI[EHHOCTU) HPUMEPHO B
100 pas. 9Ta 3aKOHOMEPHOCTH JIerJia B OCHOBY COBPEMEHHOII IMTKAJLI 3BE3AHBIX Be-
JAUYuH, npeanaokenuoii B 1854 r. Hopmanom ITorcomom (Oxcdopnm).

OpraHmsyeM 3axpelljieHMe MaTepuaJia, pasbupas perreHue sazauu 3 (c. 16)
u3 3aJaYHUKA.

ITpumewanue: Ha 3TOM ypoKe ydamiuMmcsa He coobmiaerca dopmyna Ilorcosa,
OSTOMY pPeIlleHre 3amau Ha OIpelesieHre CYMMAapPHOM BUAWMON 3BE3MHON BeIWYNU-
HBI OIIMPAETCS TOJBKO HA YCTAHOBJIIEHHYIO 3aKOHOMEPHOCTD.

B saxgiouenme ypoka 000011aeM M3yUEeHHBIN MaTepHWaJi, pelrnas KadyeCTBeHHBIE
3azaum s3azauHmka — Ne 2.7, 2.10.

Ilpumenenue UHGOPMAUUOHHBLX MEXHONLO2ULL

YPpoK mOJEe3HO COIIPOBOAUTL MYJbBTUMENUNMHOWN IIpes3eHTarueii. PeKomMeHIyeM
HMCIIOJIL30BAThL BUPTYAJBHBLINA MaHeTapuil Stellarium s HeMOHCTPAIUU IBUKE-
Huil cBetus Ha HebGe. IIpy HaaWuuM B IIIKOJIE MYyJbTHMeIHAIEHTPA CJEAYeT IIpes-
BapUTEJbHO OPTaHM30BaTh NEeMOHCTPAIlMM 3BE3NHOTO Heba moj Kymoaom. Ha srame
CaMOCTOSITEJILHOTO PeIlleHusA 3aJau YUeHUKU WU YUYUTEJb C IIOMOIINbI0 JOKYMEHT-
KaMephl TeMOHCTPUPYIOT Ha dKpaHe pellleHWe 3aJauu U O0BSICHAIOT XOJ] PeIleHUsd,
AHAJIUBUPYIOT IIOJyYeHHbIE Pe3yJIbTATHI.
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9Tan ypoka
(pecypcei)

CopepxaHue
aTana

AdearenbHoCTb

yuutens

y4yeHuka

MpoBepka ycBoe-
HUSA marepviana

MPpOLLOro  ypoka
(y4ebHuK,  3agay-
HWK)

OTBeTbl Ha BO-
npocsl, o6cyxae-
HUe pelleHus 3a-
nad, 3a[aHHbIX
Ha oM

OpraHu3yeT noBTOpe-
Hve, 3apaéT  Bonpo-
Cbl, KOPPEKTUPYET W

[OMNoNHAeT OTBETHI,
npoBepseT  pelueHne
3agad

OTBevaeT Ha BoOMpoC,
aprymMeHTMpyst  CBOIO
TOUKY 3peHusi, 0bbsC-
HAET pelleHne 3apay

AxTyannsaumns 3Ha-
HUIA  (Meamaobbek-
Tbl)

0O6006LieHne pe-
3y/ibTaTOB CaMO-
CTOATEJIbHbIX Ha-
6noaeHni

3apaét BOMpPOChl, 06-
paliaeT BHMMaHME Ha
BaXHble petanu; dop-
MyMPYeET TEMY YpPO-
Ka, 3amaét 3agaHune
Ha [0oM

MpuHyMmaeT y4yactue B
obeyxaeHun, dopmy-
nMpyeT BbIBOAbI; 3a-
MUCbIBAET TEMY ypoka
1N 3ajaHve Ha OOM

M3yyeHne HoBOro
MaTepuana (y4eb-
HUK,  MynbTUMe-
OuiHas  npeseH-
Tauusa,  TeTpagb-
NPaKTUKyMm)

O6cyxaeHve pe-
3y/bTaToOB Ha-
6noneHunii, Gece-
na

BbinonHser LEeMOH-
cTpauun, dopmynmpy-
eT onpegeneHus, 06-
paliaeT BHUMaHWE Ha
BaXHble OeTanu, aena-
€T 3anMcy Ha Aocke

CnywaeTt o6bsicHeHue
yunTens, yd4acteyeT B
06CcyXaeHnn, 3anuncbl-
BaeT onpeaeneHus u
BbIBOAbI B TeTpaau

Pasbop pelueHus
3aja4y (3a4a4HuK)

Ob6bsicHeHVe pe-
LeHNs 3agayn

AHanunsupyet ycno-
BUE, 3anucbiBaeT
[aHHblE, obbsACHSET

pelleHve 3apayun, 06-
CyXOaeT C y4eHukamu
OCHOBHbIE MYHKTbI pe-
LweHus

YyacTByeT B aHanuse
ycnoBusi 3apayn, 3a-

nucbiBaeT  pelleHue
3agaun B TeTpaau,
BblAeNseT OCHOBHbIE

aTanbl pelweHnsd

Pewenne
(3apayHmK)

3a4ad

PeweHne 3apaun
B COOTBETCTBMU
C NPYMEPOM

[MomoraeT y4eHuky B
peLueHnm 3agjaun,
KOMMEHTUpYeT U [o-
NnofHseT 9aTanbl  pe-
LeHns

AHanuaupyet  ycnosue
3apa4n, 3anucblBaeT
[aHHblE, Hame4aet
niaH peLleHns n pea-
nm3yeT ero

MonseneHve uto-
rop ypoka (y4eb-
HUK, 3a0a4HVK)

06006LeHne nay-
YEHHOro MaTepu-
ana, oueHka pa-
60Tbl yyalmxcs

Mpennaraer BOMPOCHI
ons obcyxaeHus,
noaBoaAUT UTOTU

MpvHMMaeT yyacTve B

obCyXaeHnn, OLeHN-
BaeT OTBETbI OOHO-
KJ1aCCHUNKOB, CBOIO

paboty




44 NMOYPOYHDbIE

YPOK 3. HEBECHASl CPEPA. CUCTEMbI HEBECHbIX KOOPAUHAT

3adawu ypokra:

— MOPOAOJIXKUTH (hopMUPOBaHUE TOHATUSA «HebecHas chepar;

— UW3yYUTh OCHOBHBIE TOYKW U KPyru HeGeCcHOU cdepshl;

— IMO03HAKOMUTH C 3KBATOPUAJIbHON U TOPUBOHTAIBHOI CHCTEMaMM KOODAMHAT;

— OBJAZeTh YMEHHEM CTPOUTH rpaduuecKkue Monaeau HeOGecHO# cdepsl;

HaAY4YUTh OIIPpeneiATh BBICOTY CBETHJIA B BerHEI/I n HI/IDKHeI/I KYJIbMHWHAIIUAX.

H.nanupyemue pe3ynvmambovl. 00YyieHUs YUau,ezocsa:

— B3HAaerT oIpefesieHUs HeGecHOU cdepbl, €€ OCHOBHBIX TOUYEK U KPYI'OB, TOPU-
30HTAJBHBIX ¥ 9KBATOPUAJBHBIX KOOPDAWHAT, BepPXHEH W HUKHEN KyJIbMUHAIUH;

— yMeeT OUpeJesiATh dKBAaTOPUAJIbHBIE U TOPU3OHTAJIbHBIE KOOPAUHATHI Hebec-
HBIX O0'BEKTOB II0 KapTaM, CIPAaBOYHWKAM, HCIIOJL3YsS SJIEKTPOHHBIE ILJIaHETAPUU;

— yMeeT CTPOUTH rpaduuecKkre Monaeau HeOecHOU cheps;

— [OKas3bIBAeT TEeOpPeMYy O BBICOTE IOJ0ca MHUpa HaJ TOPU30HTOM;

— 00BACHSET, 3aUueM HYKHBI PAa3JIUUYHbIEe CUCTEMBI KOOPJWHAT B aCTPOHOMUU;

— yMeeT BBIUUCJIATH BBICOTY CBETHJIA B BEPXHEH M HUKHEH KYJIbMHUHAIUAX.

Hdocmuzaemovie pe3ynvmamuv. o6yuenus

Jluyunocmmuoie: (popMmpoBaHuUe yOEKIEHHOCTU B II03HABAaeMOCTU BceeHHOI,
HAYYHOTO MUPOBO33PEHUs, COOTBETCTBYIOII[ETO COBPEMEHHOMY YPOBHIO DPa3BUTUA
HayKH, OTHOIIEHUS K AaCTPOHOMHUMN KaK K Ba’KHOW COCTABJISAIOIIENl COBPEeMEeHHON
HAYYHON KapTUHBI MUPA U KYJbTYPHI OOII[eCTBa; KOMMYHUKATHUBHON KOMIIETEHT-
HOCTU B OOIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMM; OTBETCTBEHHOT'O OTHOIIIE-
HUSA K YYE€HUIO, TOTOBHOCTU ¥ CIIOCOOHOCTU YyYAIIUXCSA K CaAMOPasBUTHUIO U CAMO-
00pa30BaHNIO, OCO3HAHHOMY BBIOOPY ¥ HMOCTPOEHUIO AAJbHENINel MHANBUIAYAJIbHOMN
TpaeKToOpUuu OOyUeHU.

MemanpedmemHboie: OBJIaJieHWEe HABBIKAMH CaMOCTOSATEJIBHOTO MPUOOpPEeTeHUs
3HaHUU, (QOPMHUPOBaHME YMEHHN NPUMEHATHh 3HAHUS MIJA O0bsICHEeHUA HaOIoma-
€MBIX SBJE€HUU U IIPOLECCOB, CTPOUTH JIOTUYECKOE pacCy:KIeHue, yCTaHaBJIUBATH
IPUYNHHO-CJIEICTBEHHBIE CBA3U, apryMeHTHUPOBAThH CBOIO IIO3UIIUI0, COOTHOCUTH
CBOU OEWCTBUA C IJAHUPYEMBIMU De3yJIbTaTaMU, OCYIIECTBIATH KOHTPOJb CBOEM
IesiTeJIbHOCTH B IIPOIlecCe MOCTHKEHUs pesyJibTaTa.

IIpedmemHbLe: oBIaJeHNe HAYYHBIM IIOAXOAOM K DEIIeHUIO0 Pa3JIUYHBIX 3ajad,
YMEHUAMU MTPOBOAUTL HAOJIIONEeHUs, OIleHUBATh IIOJyUEHHBbIE DPEe3yJabTaThl, Pa3Jiu-
YyaTh JEeMCTBUTEJbHOE U BUAVMOE; IOHUMAaHUe (PUBUUECKOIl CYITHOCTU HabJIomae-
MBIX aCTPOHOMMUYECKUX SBJIEHUH; NMpPUOOpeTeHMe OUbITa HAOJIIONeHUA aCTPOHOMU-
YeCKUX OOBEKTOB, SBJIEHUU M IIPOILECCOB.

Pecypcol ypokxa

OcHoBHbIE: yueOHUK (§ 4), TeTpaab-IPpaKTUKYM (IIpaKkTmueckas pabora 2, c. 6-9).

JleMoHCTpAaIiTMOHHOE O0OpPyIZOBaHME: MOJEJb HeOeCHOW cdephbl, 3BE3THBIN TJIO-
0yc, raob0yc 3eMmJid, 3a0CTpPEHHAA CHOUIA, IJIOTHAasd Oymara; IIK m mynabTumenua-
IPOoeKTOp (MM MHTEePAKTUBHASA JOCKA).

Homawnee 3adanue

VuebHUK: § 4, OTBETUTH HA BOIIPOCHI; BHIYUUTH OIIPEEIeHUS OCHOBHBIX dJie-
MEHTOB HebecHOU cdepsl (TeTpagb-IPAaKTUKYM, c. 6—7); sagaunuk: Ne 2.4, 2.18.

Pexomendayuu memoducma

VpoK HaumHaeM C IPOBEPKHU PeIIeHUusA 3ahad, 3aJaHHBLIX Ha JOM. 3aTeM IIpej-
JjlaraeM ydYalluMCs OTBETUTH Ha BOIIPOCHI:

HOast pellieHNs KaKUX MPAKTUYECKUX 3aJadu MOTPeOOBAIOCh BBECTU MO[EJb
HebecHoil chepni?
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— Kak MOKHO OPMEHTHUPOBATHCA HOUBIO 110 3BE3mam?

Takum o06pasoM, MOBTOPSAEM oOIpejesieHne HeOecHOIT cdepbl, OCH MHUpPA, IOJIIO-
COB MUpa, BcmomMmHaeMm, uTo CeBepHBINI HOJIOC MHPA HaXOAUTCSI pamoM ¢ Ilossap-
HOM 3Be30M.

IIpomosmkuTh Geceny MOYKHO OOCYsKAEHHEM TOr0, UTO IIOHATHE HebecHOU cge-
poL OBLIO BBeIEHO B IUIyOOKOI APEBHOCTU, HO HCIOJIB3yeTcsA u ceronHsa. Ho ecum
IpeBHUE aCTPOHOMBI CUMTAJIM, UTO HebecHas chepa obOpalrmaercs BOKPYr 3eMJIU, TO
ceifiyac MbI 3HAeM, UTO BUAMMOE CYTOUHOe BpalleHue HeGecHOIl chepbl ABJIAETCH
CJIeICTBEM BpaIlleHUA 3eMJU BOKPYI CBOeil ocu.

Hnsa panbHeiinmiein pabGoThl ¢ HOBBIM MaTepHaJioM IIOTPeOyeTcs OIpeneuTh
OCHOBHBIE 9JIEMEHTHI HeO0eCHOM cdepbl: HeOeCHBINT SKBaTOp, HEOECHBIM MepuUAUaH,
OTBecHAs JIWHUS, 3€HUT, HAAUP, MaTeMaTudecKUil ropu3oHT. OmpelesieHUs I9TUX
MOHATUH ecTh B TeTpamu-mpakTurkyme (c. 6—7). OcHOBHBIE JUHUU U TJIOCKOCTU
caenyeT MoKasaTh Ha Mojesu HebecHo# chepwl. Huske mpuBoAnTCS peKoMeHIyeMast
IIOCJIeJOBATEIbHOCTh BBEJEHUS STUX HOHATUM.

O6paraemMcs K ry1o0ycy 3eMJu U CPaBHUBAeM €ro ¢ rjaodycoM 3BE3THOTO Heba.
O6a Tesna mMmeroT chepuuecKyio GopMy m och BpamneHuda. Ha 3emie IIJIOCKOCTH,
MEPIEeHANKYJISAPHYI0 OCH BpallleHUsd, HA3LIBAIOT NJAOCKOCMbIO IKeamopa. AHa-
JIOTUYHO OIpeesisieTcs 9KBaTOp M Ha HebecHOIl cdepe.

Hns GoJsiee HATJIAAHOTO NPEACTABJIEHUS CBA3U MeKAY dSJIeMeHTaMu HeOecHOI
cdhepbl 1 3eMJIU I1eJ1eCOO00Pa3HO WMCIOJB30BATh ITOSICHAIOIIYI0O MOJEeJb, IPEAJIOMKEeH-
uywo E. II. Jleuranom [5]. Bribepem Ha riiobyce 3eMau TOUKY HaOJIIOAEeHUA U yCTa-
HOBUM Ba0CTPEHHYIO CIIWILY PaAuaibHO (UTOOBI €€ TPOAOJIKeHNe IPOXOAUJIO depes
neHTp 3emiau). CoryiacHO OIpeseIeHUI0 OMEeCHas AUHUSA — ITO IpsaAMasa JINHULI,
KOTopasi COBIIaZlaeT B [OaHHOI TOUKe C HANpaBJIeHWeM AeWCTBUS CUJIBI TAMKECTH.
IIpuBiekaem 3HaHUA Kypca (PUUKMU: AJS ONPEAEeTeHUS IOJOKEeHUA OTBECHON JIMHUU
MOJKHO KCHOJIb30BaTh T'PYy3WK Ha HUTH (O0TBec). B Haleil mMomesnu COUIla OIpeness-
eT IMOJIOJKeHIEe OTBECHOW JIMHUM AJIs HaOJomaTes] s, HaXOOAIIerocad B JAaHHON TOYKe
3eMHOM IIOBEpXHOCTU. BocmoibayeMcsa HeGOJBIIIMM KapTOHHBIM KPyroM: HaJeHeM
ero Ha CIHILy TakK, YTOOBI IIEHTP Kpyra KacaJjcs rjio0yca B BBIOPpaHHOW TOUKe Ha-
OJIIoleHusI, a ILIOCKOCTh KPyra pacmoJjiarajiach IeplIeHAUKYJISPHO CIIUIle — OTBec-
HOMU JyimHMY. MBI ITOJTy4yaeM MOJIeJIb MaTeMaTUUecKoro ropusoHTa. [laém ompeneneHme
ATOTO MOHATHUA U TOKAa3bIBaeM IIOJIOJKEHIe MaTeMaTHUYeCKOTO T'OPM30HTa HAa MOJIeIUn
HebecHOIT cdephbl. 3amaéM BOIPOC: KaK HA 9TON MOEJU HOKa3aTh IOJOXKeHUe OCU
mupa? YUYeHUKHU BCIIOMWHAIOT, YTO BUAWMOE CYTOUHOE BpallleHure HebecHOU cdepsnl
IIPOUCXOJUT BOKPYT' OCH MUpPA U SABJIAETCA CJIEACTBUEM BpAIleHUS S3eMJIU BOKPYT
ocu. CiemoBaTesbHO, OChb MHpA MOJKHA OBITH HMapajiieJbHA OCU BpAIeHUsS 3eMJIH.
Temepb MbI MOKEM M300pa3uTh OCh MUPA Ha HAIed MOAEJN: YCTaHABINBAEM BTODPYIO
cruity (MM KapaHAAIl) OCTPUEM B TOUKY HAOJIOMEHUs MapasljieIbHO OCU BPAIleHUST
3emau. [JamHasa Momesb HATJVISAHO ITOKAa3bIBaeT 3aBUCUMOCTL BUAA HebOeCcHO# cdepbl
OT TOYKU HAaOJIONEHUS.

BHOBB oOpaiiiaemMcs K Moenu HeGeCHOU cdephbl U OIpenesisgieM IMOJOKEeHUEe TOUEK
3eHuma U Hadupa — 3TO TOUKU II€pecedeHms OTBECHOU JUHUU ¢ HeOecHOH cdepoii.

IIpennaraem yuaimmuMmcs oTBeTUTH Ha Bompoc: «Kak ompenesserca MOJOMKeHUE
Kakoro-nmbo myHKTa Ha 3emie?» BcmomumHaem, Kakue reorpaduyecKrie KOOPIU-
HAThl UCIOJB3YIOTCA OJsA 9TOro. AHAJOTMYHO M Ha HebOecHOU cdepe IOJI0MKEHUe
CBeTHJa OJHO3HAYHO 3aMaéTcA ABYMs KoopAWHATaMu. B acTPOHOMUU MCHOJIB3YIOT
HECKOJIbKO KOODPAWHATHBIX cucTeM. MBI MOBHAKOMUMCSA C ABYMS U3 HUX: 9KEAIMO-
PUANBHOU VI 20PU3OHMANLBHOU.
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s sydiiero MOHUMAHUS SKBATOPUATIBLHOM CHCTEMbBI KOOPAWHAT I€IeCO00PasHO
WCIIOJIb30BATh AHAJIOIMIO C reorpa)uuecKMMy KOOPAWHATAMM, HO IIPKU 9TOM OTMETHUTH
U pasinumnsa MeXKIy HUMU: reorpaduuecKkre KOOPAUHATHI 3aJAl0TCA HA PEaIbHON 3eM-
HOU cepUuyecKoil IMOBEPXHOCTH, TOTAA KaK HeOeCHbIe KOOPAWHATHI — Ha BOoOOpaska-
emoii HebGecHOU chepe. BakHO 00paTuTh BHHMAHNE YUYEHMKOB Ha TOT (PAKT, UTO KaK
reorpauuecKue IIMPOTa U JOJITOTA, TAK U MPAMOE BOCXOMKIEHUE U CKJIOHEHUE OIIpe-
IessifoTesa ayramMuy Ha chepe Jaub0 MEHTPAJBHBIMU YIJIAMUA B COOTBETCTBYIOIIUX ILIO-
CKOCTsIX. B acTpoHOMUM TPUHATO HeOeCHble KOOPAUHATHI M3MEPATH IeHTPAIbHBIMU
yryiaMu, YKasbIBasg TeM CaMbIM B3aMMHOE PACIIOJIOJKeHUe CBeTWJI Ha HebecHOIl cdepe.
Emié ogHo oT/inume sKBATOPUAJBHBIX KOOPAUHAT OT reorpapuuecKmx — CKJIOHEHUEe
CBeTUJIa TIOJOXKUTEJILHO AJs1 O0BEeKTOB, HaxoxAmuxca B CeBepHOM MOJylIapuu, U
OTPUIIATEJILHO AJs1 00beKTOB HO)KHOTO mosymapus; Toraa Kak IIPpU U3MEePeHUU Teo-
rpadpudecKoii IMMPOTHI MBI yKasbiBaeM moayirapue (Hampumep, 30° ceBepHOI ImIm-
porel mim 30° 1oskHOM muUpoThI). IIpM pelleHMH acTPOHOMMYECKHMX 3afad ClaemyeT
CeBEepHOI INMUPOTE HMPUIIHCHIBATH 3HAK «+», IOMKHOU — B3HAK «—».

Ty Ke aHaAJOTUIO MCIOJH3yeM U IIPU OMIPEHeIeHUU TOPU30HTAJIbHBIX KOODIM-
HaT. OCHOBHOH IIJIOCKOCTBHIO B 9TOI CHCTEME ABJIAETCA IIJIOCKOCTH MaTeMaTHUYECKO-
TO TOPHM30HTA, KOOPAMHATHI BHICOTA (aHAJOTMYHA IIIUPOTE) WM a3uUMyT (aHAJIOTHUUHA
moJsirore). AKIEHTUPYeM BHUMAaHNE yUYaIUXCS, YTO CBA3YIOIIMM 3BEHOM 9THUX IBYX
KOOPAWHATHBIX CHUCTEM HABJIAETCA HeOeCHbLl MepuduaH.

O6paliaeM BHMMaHMWEe ydallluxcs HA TO, YTO MOYKU 60CMOKa, 3anada, 102a
U ce6epa — 3TO TOUKHU II€PeceUeHUs MaTeMaTU4eCKOr0 TOPU30HTA COOTBETCTBEHHO
c HeOeCHBIM JKBATOPOM U HEOECHBIM MEPUAMAHOM, T. €. 9TU TOYKU PACIIOJIOKEHBI
Ha MaTeMaTUYecKOM ropu3oHTe. [[0BOJIBLHO PacIpOCTPAHEHHON OMINOKOI ABJISIETCSA
TO, UTO TOUYKOI ceBepa HasbIBaioT CeBEepHBINM IIOJIIC MUPA.

IIpensnaraem ydyammmMcs OIpeNeNUTh CKJIOHeHMe J, u BbicoTy h, CeBepHOro mo-
atoca mupa. OueBUAHO, UTO Sp = +90°, a BBICOTA h, 3aBUCHT OT MecTa HAOJIIONEHUA.
dopmyaupyemM TeopemMy O BBICOTE€ BHUIAMMOIO IIOJIOCA MUpa HaJ TIOPU30HTOM (Te-
TPagb-MIPAKTUKYM, C. 7) U IIpeajaraeM yYeHHUKaAM CaMOCTOATEJbHO JoMa JOKas3aThb
9Ty Teopemy.

Hcnonbays momenns HeOGeCHOM cepsl, IIPocaeuM BUANMOE CYTOUHOE ABUIKEHUE
BeIOpaHHOrO cBeTmjia. O6GpalljaeM BHMMaHWE HaA TO, YTO B TE€UEHUE CYTOK CBETUJIO
IBasKJbl IIepeceKkaeT HeOecHBIH MepuauaH. PopMynupyeM OIIpefesieHUA 6epXHell
U HUMcHel KYAbMUHAUUU CBETHUJI.

VIpOIEHHBIN TTOKa3 9JeMeHTOB HeGeCHOI cepbl MOYKHO IIPOBECTU HEIOCpPe[-
CTBEHHO B KJlacCce, HCIIOJb3Yyd IIOTOJIOK U CTEeHBbI KJACCHOW KOMHATHI, (DOHAPUK.
Ilepen mava/ioM AeMOHCTPAIIMU ONIpPENEeJUM, I'Ae OyOyT HaXOAUTHCA M300parKeHus
TOUYEK ceBepa, Iora, BOCTOKA M 3amajza. Y LOOHO TOYKY Ora PACHOJIOMKUTDL Y IOCKU.
ITonm KJaccHOU KOMHATHI — ILJIOCKOCTh MAaTEMaTHUUYECKOTO ropui3oHTa. llojsokeHue
CBETUJI, TOUEK U JIMHUU HeOecHOIl c(epbl JeMOHCTPUPYEM C IOMOIIBLIO (hoHApUKA.
OOBIYHO YYEHHKM YBJIEKAIOTCS ITOJO0HOM AeMOHCTpAIell U C OGOJIBIIIUM YI0BOJIb-
CTBHEM «PHUCYIOT» TOUKM U JUHUM HebecHOU cdepbl (POHAPUKOM.

It Jaydiinero MOHUMAaHUS U 3aKPeIIeHUs M3YUYEeHHOTO MaTepuasia ydalluecs
BBIMIOJIHAIOT IpaKkTudecKyio pabory 2 «IlocTpoeHme rpaduuecKkux mojeseii Hebec-
HOU cdepnl» u3 Terpagu-upaxkturyma (c. 6—9). ITogpobHo X04 PabOTHI MPUBEIEH
B METOJUUECKUX peKoMeHmanuax [4].

Tak Kak maHHBIA YPOK BeCchMa HACHIIIIEH HOBBLIM AJIA YUEHUKOB MaTepUAJIOM,
Ha YpPOKe MOJKHO IIPOBECTU MOATOTOBKY K JiabopaTOpHOII paboTe, a BBIIIOJHEHUE
3aJaHUM OCTABUTH OJIsI JOMAaIITHEN pPabOoTHI.
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3aBepiiiaeM ypOK IIOJBEJEHUEM WTOTOB: B CJIyuae BBIMOJHEHUS JIabopaTOPHOM
paboThl 0OOCysKJaeM OTBETHI HA BOIIPOCHI; YUEHUKU AEMOHCTPUDPYIOT IIOCTPOEHHBIE
rpadpuueckue mozeau. Eciu jgabopaTopHas paboTa 3amaHa Ha OOM, IIOBTOPAEM
ompejeieHnA MBYYEHHBIX HOHATHUM, CONPOBOMKIAA MX AEeMOHCTpAaIieill HAa MOIEeJH

HebecHOM cdepsl.

IIpumenenue UHGOPMAUUOHHBLX MEXHONOZUL
VPOK I0JIe3HO COIIPOBOAUTL MYJbTUMEAUNHON mnpeseHTamueii. Ilpu ob6bsacHe-
HUU W 3aKpPelieHn!d M3YUEeHHOTO MaTepuaJia Ieiecoo0pas3HO WMCII0JIb30BaTh WHTEP-

aKTUBHBIE MOJeNU HeOecHO# cdepsl.

Ilpu Hajmuuuy B IIKOJEe MYJbTUMEAUAIEHTPA OOBbJACHEHHEe MaTeprajla MOYKHO

IIPDOBECTU B MHUHMU-IIJIaHETAPUHN, METOAMKA OPraHM3alliy M IIPDOBEOEHUA OEeMOHCTDa-

Ui omucaHa B mocobum [3].

TexHOJIOrNYECKasi KapTa ypoKa

9Tan ypoka
(pecypcei)

CopepxaHue
aTana

AdearenbHoCcTb

yuutens

y4yeHuka

lMpoBepka ycBoe-
HUS  martepuana
npoLOro  ypoka
(y4ebHuK, 3apay-
HUK)

OTBeTbl Ha BO-
npochkl, nNpoBepka
pelweHns 3agad

OpraHu3yeT noBTOpe-
HVWe, 3afaéT BOMpo-
Cbl, KOppEeKTupyetr wu
OOMNONIHAET OTBETbI

OTBeyaeT Ha BOMPOC,
aprymMeHTupys CBOIO
TOYKY 3PEHMVs, BOCMPO-
N3BOAUT peLLeHne 3a-
[a4y, 33JaHHbIX HA OOM

AxTyanuzaumsa 3Ha-
HUIA (y4ebHMK, 3a-
[AYHNK)

[MoBTOpPEHME MaTe-
pvana wu3 reorpa-
dun (reorpaduye-
CKMe KoopauHaTbl)
1 reometpum (rpa-
[ycHas u yacosasi
Mepbl yrna)

3apaéTt BOMPOCHI,
KOPPEKTUpyeT  OTBe-
Thl; dopmynupyeTt
TemMy ypoka, 3agaéeTt
3ajaHve Ha OoM

MpuHumaeT yyactve B
obcyxaeHun, oTBeva-
eT Ha BOMPOCHI; 3a-
nucbiBaeT Temy ypoka
N 3ajaHve Ha AoMm

M3y4eHne HoOBOro
MaTepuana (y4eb-
HVIK, TeTpadb-npak-
TUKYM, Meanaobb-
eKThbl)

Paccka3 o Hebec-
HOM cdepe n eé
OCHOBHbIX ane-
MeHTax, cucTemax
KoopauHat B
acTPOHOMUN

BbinonHset OEMOH-
cTpauumn, bopmynmpy-
eT onpegeneHus, 06-
pawaeT BHMMaHWe Ha
BaXHblEe OdeTanu, aena-
eT 3anucu Ha aocke

CnywaeTt o6bsicHeHue
yuuTensi, ydacteyeT B
obCcyXaeHun, 3anuncbl-
BaeT onpeneneHus u
BbIBOObI B TeTpaau

BbinonHeHve na-
6opaTtopHoii  pa-
60Tbl  (TEeTpadb-
NPaKkTUKyMm)

BbinonHenve na-
6opartopHoii  pa-
60Tbl, OdopmMIe-
HUe pe3ynbTaToB

OpraHu3yeT BbINOHe-
Hne nabopaTopHoOW
paboThl, okasblBaeT
MOMOLLb MPU BO3HMK-
HOBEHUM 3aTpPyaHEHWU

BbinonHseT 3agaHus B
TeTpaan-npaxkTukyme,
OTBEYaeT Ha BOMPOCHI
ONs 3aKpernyieHns ma-
Tepvana, 3agaéT BO-
NMPOCbI YYUTENIO

MNopBeneHue wuTo-
roB ypoka (y4eb-
HUK)

06006LeHne unay-
YEHHOro MaTtepu-
ana, oueHka pa-
60Tbl yyalmxcsa

Mpepnaraetr BOMPOCHI
ons obcyxaeHus,
noasoauT UTOrM

MpuHumaeT yy4actne B
06CY>XOEHUN, OLEeHNBa-
eT OTBeTbl OAHOKIIaCcC-
HWKOB, CBOIO paboTy
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YPOK 4. BWANMMOE AOBMXXEHUE NMNAHET U CONMHLUA

3adawu ypokra:

— MO3HAKOMUTH C BUJUMBIM IBUKEHUEM IIJIAHET;

— Hay4YUTh ONUCHIBATH ABMKeHUe COJIHIIA cpeau 3BE3J M YCTAHOBUTH €ro He-
DPaBHOMEPHOCTH;

— wmceIefoBaTh IPUUYMHBI CMEHBI CE30HOB Ha 3eMJIe.

ITnanupyemvie pe3ynovmamovl. 00yueHUA YLau,ezoca:

— OIINChIBaAaeT BUAMWMBIEC IBUXEHUA IIJIAHET " COJIHIIa;

— yMeeT OOBACHATH PA3JUUUS BUIUMOTO U AENCTBUTEJLHOTO ABUIKEHUI He-
OeCHBIX TeJI;

— B3HaAeT IPUYUHY CMEHBI CE30HOB.

Hdocmuzaemvle pesynbvmamus. 06yieHun

JluuHocmHuule: (opMHUpPOBaHME YOEKIEHHOCTH B II03HABAEMOCTH BcesieHHOI,
HAy4YHOTO MWPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUA
HAyKHW; CAMOCTOSATEJIbHOCTH B IIPUOOPETEHNN HOBBIX 3HAHWII M IMPAKTUUECKUX yMe-
HUIi; OTBETCTBEHHOI'O OTHOIIEHUS K YUYEHUIO; KOMMYHUKATUBHON KOMIIETEHTHOCTHU
B OOII[EHUU U COTPYLHUYECTBE CO CBEPCTHUKAMU.

MemanpedmemHtboie: OBJaJjeHUE HAaBBIKAMH CaMOCTOATEJIBHOI'O IIPUOOpPEeTEeHU
3HaHUM; (opMHUpPOBaHNE YMEHUI NMPUMEHATH 3HAHUA IJd O0bsACHEHUA HabJroaa-
eMBbIX SBJIEHUH U IIPOIIECCOB, CTPOUTH JOTHMUECKOEe PACCYKIeHUe, YCTaHAaBJIWBATH
IPUYUHHO-CJIEICTBEHHBIE CBA3U, apTyMEHTUPOBATH CBOIO IIO3UIIUIO, OCYII[ECTBIATH
KOHTPOJIb CBOEIl JeATEeJLHOCTU B IpOIlecce AOCTUIKEHUA pedyJsbTara; npuobpeTeHue
ONBITa CAMOCTOSITEJIHLHOTO IOWMCKA, aHaJIu3a WM OoTOOpa MHAOPMAIUU C MCIIOJIb30Ba-
HUEeM Da3JUYHBIX MCTOUHUKOB.

IIpedmemHuvLe: oBIaJieHNe YMEHUSMHU POBOAUTH HAOJIIONEHWUs, OIlEHUBATH I10-
JIly4yeHHBIE DPEe3yJIbTAaThl, PA3AUYaTh [eHCTBUTEJIbHOE M BUANMOE; (DPOPMHUDPOBAHUE
IIeJIOCTHOM HaYy4YHOW KapTUHBI MHUPA, IPEACTABJIEHWII O MO3HABAEMOCTH MHUpa U
00 00'BbEeKTMBHOCTU HAYYHOTO 3HAHUSA; IMOHMMaHUE (PU3UYECKON CYNIIHOCTH HAaOJIIO-
IaeMbIX BUIUMBIX JBUKEHUU HEOECHBIX Tej; IPUOOpeTeHue OIbITa HAOJIIONeHUA
aCTPOHOMUUYECKUX OO'BEKTOB, ABJIEHUU U IIPOIECCOB.

Pecypcovl ypokra

OcHoBHbIE: yueOHUK (§ 5).

JleMoHCTpPAIIMOHHOE 000PY/IOBAHUE: MO- w T
Iesib HebecHOU cdepwl, TiIo0yc 3eMJyu, Tes- L
aypuit; IIK 1 myapTuMequanpoekTop (uaum
WHTEepPaKTUBHASA JOCKA), MTOKYMEHT-Kamepa.

Hdomawnee 3adanue ’

YuebHUK: § 5, OTBETUTH Ha BOIIPOCHI; al
zamauHuK: Ne 2.27.

Perxomendayuu memoducma

Ecau Ha OpoIIoM YpOKe yualuecs e
yCIeJau BBIIOJHUTH JiabopaTopHy pabo- 2
Ty, NPOBEPKY YCBOEHUs MaTepuajia MOK-

HO IIPOBECTU, MPENJOKUB TecT (Marepua- 1y

JBl IJI TecTa WJIU TOTOBBIE TECTHI MOYKHO |
B3ATh ¢ cabita Cremnapus) ambo «CJIEHYIo» &
rpaduyecKy0 Moaenb HebecHOIT chepbl, HaA

KOTOPOM CJefyeT OTMEeTUTh BCe TOUKU U JIU- Puc. 4. «Cnenas» modenv
uun (puc. 4). HebecHOlL cpepul
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Ilpennaraem ydvaiqumcsa BCIOMHUTHL (MM OOCYAUTH, €CJIM HA IIPOIILJIOM YPOKe
STOT BOIIPOC HE IIOJHUMAJICS), KaKue KOOPAMHATHI — TOPMU30HTAJIbHBbIE WU SKBAa-
TOPUAJbHBIE — WCIIOJb3YIOTCS MIJIS IIOCTPOEHUA KapT 3BE3gHOro Heba. 3areMm pe-
mraeM 3ajady 3 Ha c. 22 yuyeOHUKA: YUYEHUKH TO (pparMeHTy KapThbl OIPEAeITIOT
9KBaTOPUAJIbHBIE KOOpPAWMHATHI 3Be3abl Peryn (o JIbpBa).

OG6cy:KJeHre HOBOI'O MaTepuaja HaumHaeM ¢ Boipoca: «MOMKHO Ju Ha 3BE3M-
HOM He0e OTJIMUYUTL ILJIAHETYy OT 3Be3Abl? Kak 9To MOMKHO cmeaaThb?»

OnuceiBaeM BUAMMOE OBUKEHNE IIJIaHeT Ha (hoHe 3BE3J, 3HAKOMUM YUYAIIUXCS
C MPSAMBIM U TOOSATHBIM [IBUKeHHeM. s HeMOHCTpaIluU MOYKHO HCIOJb30BaTh
aHUMAaIUU WJIW BJJIEeKTPOHHBIN IaaHerapuii. IlosacHseM, YTO 00BsICHEHUE TaKOMY
OBUKEHUIO IIaHeT OyAeT MaHO TO3qHee, BO BpeMs uayueHus TeMbl «CucTeMbl
mupa» (ypox 7).

ITepexomgum K obcys:kaenuto nBu:keHusa CoiHIia.

OGpairaemcsa K Mozenu HeOecHOU cdepbl M BCIIOMHHAEM OIpeleseHne dKJINII-
TUKY Kak roguuyHoro nytu CoJiHita cpeau 3BE3xa. I[Jisi yCBOGHHS CMBICJIA ITOHATHUS
«OKJIMITUKA» II0JIE3HO BOCIIOJIB30BATLCA aHUMAaIuell, KOTOPYI0 MOXKHO CKOIIHPO-
BaTh WJIM MNOKAa3bIBaTh B OHJIaWH-pesxumme: https://commons.wikimedia.org/wiki/
File:Ecliptic_with_earth_and sun_animation.gif

AHumanus geMOHCTPUPYeT ABUKeHue 3eMmyu BOKpPyr CoJiHIIA, CIEIACTBHEM
KOTOpOro fABJdAeTcA Buaumoe aBu:keHume CoaHIIA cpeau 3BE3A IO 9KJIUNTHUKE.
3areM ucmHoJb3yeM puUCYHOK 5. Ha sToM pucyHKe B IeHTpe HebGecHOIi cdepsl
Haxonurca ConaHie. 3agaéM BoIpoc yueHMKaMm: «MOYKHO JU IIOMECTUTH B I[€H-
Tpe HebGecHoit ceprl Comuie?» Ecau yueHUKU 3aTPYyAHSIOTCS OTBETUTH Ha DTOT
BOIIPOC, IPOCUM HX BCIOMHUTH, Ha KaKOM DPaCCTOAHUU OT 3eMJIU HAXOAUTCHA
6amkanmasa 3Besfga Ilpokcuma IlenraBpa. [lesaeM BBIBOZ, UTO, TaK KaK pac-
CTOsIHME OO0 OJM)KaiIneidl 3Be3Abl HAMHOI'O MPEBOCXOAUT PACCTOSHUE OT SeMJU
no ComHma, paguyc HebecHOUM cdepbl OUeHb BEJIUK, U B I[EHTPE €€ MBI MOKEM
nomectuTh Coauime. M3 pucyHKa BUAHO, UTO SKJMUIITUKA NIPeEICTaBJISAET COO0I
0oJIbIION KpPyr HebecHOIl cdepnl, ABIAIOIUNACA IIepeceuYeHUeM NJOCKOCTU 3eM-
HOM opOUTHI ¢ HeGeCcHOI cdepoii.

ITos:xe MBI y3HaeM, YTO TOJb-

KO Torga, kKorma JlyHa (Oyaydu Py
- b
B daze HOBOJYHUSA WUJIU IIOJTHO ConHue !
JIYHI/IH) IIepecexKaeT OKJIMUIITU- B AeHb I ConHue
Ky, MBI MOJKeM HaOJoIaTh 3a- BeCeHHETo | B UIOHE
. 1
tmenus (eclipse) Connma wuim PaBHOAEHCTBNA I
Jlyusi. Orcioma u HasBaHUe \_:
«drauntura» (ecliptic). | &
. «¢ A
<&
N |
e
gatT o P
ConHue
B AieHb
OCeHHero
paBHOAEHCTBUS

Puc. 5. dxaunmuxa
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Ecim B pacnopsisKeHUU YUUTEJIsS MMeeTCs TeJJIYPUil, caeqyeT IMPOAeMOHCTPU-
poBaTh melicTBUTeJbHOe obpatienue 3emau BoKpyr Cosuila. B mpoTuBHOM ciyuae
MOJKHO TIPOJEeMOHCTPUPOBAThH oOpallieHrne 3eMJHu, UCIOoJb3ys ryaobyc. Ob6patute
BHUMAaHWe: HANPaBJIeHUE OCU BPAIEHUA 3eMJIU AOJYKHO OCTABATHCA ITOCTOSHHBIM.
Och BpamleHna 3eMIUd HaKJIOHeHA K ILIOCKOCTH eé opOuThl moz yriaom 66,5°, mo-
3TOMY YTOJI MEXXKIY ILJIOCKOCTHIO 3€eMHOTO SKBAaTOPa U IIJIOCKOCTBIO OPOUTHI CO-
craBiadger 23,5°. CienoBaTelbHO, SKJINITHKA HaKJIOHeHa K HeGeCHOMY 3KBaTOpy
O TeM »Ke YIJIOM.

HUcnonb3yss pUCyHOK, 00bACHAEM, UTO BuAuMOe ABuKeHue COJIHIIA 1O SKJIUII-
TUKe Ha (OoHe 3BE3] SABJAETCS CJEJCTBUEM OPOUTAIHLHOTO NBUIKEHUS 3eMJIU U
HaNpaBJIeHO IPOTUBOIIOJOKHO CYTOUHOMY [BUKEHUIO 3BE3n. [[aém ompeneseHue
Touek BeceHHero (V') U OCEeHHEro PaBHOAEHCTBUA (L) — 5TO TOUKHU IepeCeueHUsd
9KJIUIITUKU U HeGeCHOro sKBaTopa.

IIpegiaraem ydauiuMcsi BCIIOMHUTBH OIpefieieHNe 9KBATOPUATIBHBIX KOODIU-
HaT (HaM moTpeOyeTcsa CKJIOHEHUE) W OTBETUTH Ha Bompoc: «V3MeHseTcs JIU CKJIO-
wenue CouaHia B TeueHume roma?» C momoInbio momenan HeGecHOU cdepbl yao0HO
moKasaTh, KaK MeHdAeTcsa cKJoHeHue COJIHIIAa: B TOUKaX BECEHHETO U OCEHHETO
paBHOmeHCTBUA cKaoHeHHe ConHIa 8, = 0° U OHO BOCXOJAWUT TOYHO HA BOCTOKE U
3aXOJUT TOYHO HA 3alaje, MPONOJIKUTEIbLHOCTU JAHA W HOUM PABHBI.

Bcmmomuuaem, uTo B TOUKe BeceHHero pasHogeHcTBus Coianile ObiBaer 20—
21 mapra, a B TOUKe OCEHHEro PaBHOAEHCTBUSA — OKOJO 23 CEeHTSa0pH.

HawubGonee ymanénHass oT He6eCHOTO 9KBAaTOpa TOYKA SKJIUITUKU HA3bIBAeTCA
TOYKOHU /lemHez0 CONHUecmoaHUs, B dTON Touke ckJIoHeHme CourHIIA mocTHUra-
eT CBOero MaKCHMAJIbHOI'O 3HAadeHHs: 0, = +23,5°. ConHIle ObIBaeT B 2TOH TOUKe
21—22 wutonsa. Iloaroza cuycts, 21—22 pgexadbps, CoJHIlE TPOXOAUT Uepe3 TOUKY
3uMmMHez0 CONHYEeCMOAHU, B KOTOpO# ckiaoHeHue COJIHIIA JOCTUTaeT HAVWMEHbB-
I1ero 3HAYEHUs:

8o, = —23,5°.

Hcnonb3yss pucyHoK Ha c. 23 yuyeOHHKA, IIOBTOPSEM, uepe3 KaKue CO3Be3aus
mpoJieraetT BuAMMBIN nyTh COJIHIIA B TeyeHHe roja.

CoobiraemM yualruMcsl JaHHBIEe HAOJIONEHUM: HEePaBHOMEPHOCTL [IBUMKEHUS
Conuma B TeueHme roga (pyopuka «ITO HHTEPECHO», c. 23 yueOHMKA); Pas3INUUs
BuAuMOro yriiosoro auamerpa CoJsiHIIa: B Hauajle SsHBapsd OH MaKcuUMaJieH (OKOJIO
32,5'), B mauajie uojga — MuHHMaJjJeH (oxoso 31,5').

Hemaem BwuIBOZA: 3umoii CosHIlEe HaxoxuTcA OamiKe K 3eMJjie, 4eM JIETOM.
O0bsicHeHNe HepaBHOMepHOCTH ABuiKeHus COJHIIA B TedeHHe rojga OymeT HaHO
mosgHee, Opu m3ydyeHuu 3aKoHOB Kemaepa. Celiuac ke camoe BpeMs OOCYIUTH
HOPUUYMHY CMEHBI CE30HOB, TAK KaK BeCbMa pPACHPOCTPAHEHHBIM SBJISIETCS 3a-
onyskmeHue, uro 3uMoii CosHIIE HAXOOUTCA MAJbIlle OT 3eMJIU, a JIeTOM — OJu-
ke. Urak, HabaogaTelbHBbIEe AaHHBIE CBUIAETEJBCTBYIOT, UTO B AHBape 3eMJA
HaxoguTcsa B OamixkHed K CoaHIly ToOuKe cBoeil opbouThl. B 310 Bpems B Cesep-
HOM moaymapuu 3emyau 3uMa. OT yero 3aBUCUT KJMUMAT Ha 3eMJje U CMeHa
Ce30HOB?

Hamomuuaem, uTO Kaumam — 35TO METEOPOJIOTHUUYECKUE YCJIOBUS, CBOM-
CTBEHHBIE [JAaHHOM MECTHOCTH. B 1epeBoie C [OPEBHETPEUECKOro Kaumam
O3HaYaeT «HAKJOH», UMeeTCsS B BUAY HAKJOH COJHEUHBIX Jydeill K IIOBEPXHOCTU
3emau. Yem Boimie CojHIle Haa TOPU3OHTOM, TeM CHUJILHEE ero JYyYUd COTrPeBaioT
OBEPXHOCTb.
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Benomunaem Gopmysiy [Jisi OmpelesieHWs BBICOTHI CBETHJIA B KYJIbMUHAIUU
(TeTpaAb-IPaKTUKYM, c. 7). Takyio ke dopmyny sanuirem u ajasa CoJHIiia:

h=90°— ¢ + 8, 1)

rme (¢ — reorpauueckasi IIupoTra mecra HaOJOneHus, O, — CckJIoHeHue CourHILa.
Bricora CosHITa B KyJIbMUHAIIMU Ha3bIBaeTCA nNOoaYydeHHOU bicomoil. Tak Kak B
TeueHre roja ckJgoHeHue COJHIIA MEHSETCHA, CJIeJOBATEJILHO, MEHSETCS ero II0Jy-
IeHHas BBICOTA, a TAKJyKe TOUKM BOCXOoJa M 3axona. Takum oOpasoM, MOJIyIeHHAS
BeicoTa CouHIila 3aBuUCUT OT cKJoHeHus CoJiHIa (a OHO OompenessieTcs OaToil) U OT
HINPOTHEI MecTa HaOJIogeHNUs.

Ilpennaraem yuvaimqumMmcsa OTBETUTh Ha Bompoc: «Ecrh jgum Ha 3emie mecra, Iie
CoJiHIIE MOJKET He BOCXOIWUTH, He 3aXOAUuTh?» Mcmoubadysa (popMysay IIOJyIeHHOMN
BbIcOTEI CoOJIHITA, HAXOAUWM, UTO B MeCTax C IITUPOTAMU |(p| > 66,5° MmoxxHO HabOIIO-
marhb siBjeHne, Korga CojHIlE B TeUeHME OHSA He 3aXONUT 34 IMOPU3OHT (IIOJISPHBIN
IeHb) UMW He MOAHUMAaeTCs M3-3a TOpul3oHTa (moJsispHasa Houb). Ilapasmmenu, coort-
BercTByIomue 66,5° ceBepHOI U [OKHOM muUpPOT, HasbiBaoTca Ceseproim u FOuc-
Holm noaapreimu kpyzamu (puc. 6).

ITo dopmyne (1) onpenensem muporb Ceseproro (mponuk Paxa, ¢ = 23,5°)
u I0:xnoro (mponux Kosepoza, ¢ = —23,5°) tponukos (puc. 6). Hazsauua Tpo-
NUKOB IIPOWS3OIIJIN OT HA3BaHUUN co3Be3aAuil, B KoTopbiXx CoJiHIle HaOJI0LAJIOCh B
nHU conHIlecToAHUu 6osee uem 2000 seT masan. B HacTosiiee BpeMs B pesyJibTaTe
npeuyeccuu IMOJOKEHUA dTUX TOYEK CMECTUJINUCH, U B JIeHb JIETHEr'0 COJIHIIECTOSHUSA
Comuie Ha HeOecHOH cdepe HAXOOUTCA B CO3BE3AUMN DBM3HEIBI, a B AeHb 3UMHETO
cosHIeCTOAHUA — B cosBe3guu Crpeser. fIBieHue mpereccuu OymeT MMOLPOOHEe
PaccMOTPEHO IIO3IHee.

CONHUECTOAHME B MEDHE OFHUECTOAHWE B AEAEPE
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Puc. 6. Ilosaca 3emau

Omnpenenum, rae Ha 3emye CosiHIIE MOKeT OBITH B 3eHUTE (II0JIE3HO BCIOMHUTH
ompenesnenue 3euuta). Mcmoabsysa Gpopmynay (1), ycTaHaBIMBaeM, UTO HaA ITUPOTAaX,
s KoTopwix |¢| < 238,5°, nBaxkael B rog ConHIle KYJIbMUHUDYeT BOJU3U 3€HUTA.
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ITpu manwuuum B IIKOJIE TEJJIYyPUS PEeKOMEHIyeM IIPOBECTH AeMOHCTpAaIuio 2
(rmaBa 2.1), MeToAMKAa KOTOpOii ommcama B [3].

ITogBogum mToru: obpainenue 3emsu BOKpyr CoJiHIIA, HAKJIOH OCU BpAIleHUSA
3eMJI K TIJIOCKOCTU €€ OPOUTHI U €€ MOCTOAHHAS OPUEHTAIUsA B IPOCTPAHCTBE IPU-
BOIAT K CMEHe BPEeMEH roja.

Ilpumenenue UHGOPMAUUOHHBLX MEXHONLO2ULL

YPOK I0JIe3HO COIIPOBOAUTHL MYJbLTUMEIUITHON NIpes3eHTallueil, MaTepuasbl AJd
KOTOPOH MOJKHO B3ATH C¢ caiiTa Crennmapusi. Ha sTame caMOCTOATEJIbHOIO PEIIeHUS
3aau YYEHWKU WJIU YUYUTeJb C IIOMOIIBIO MTOKYMEHT-KaMephl NeMOHCTPUPYIOT Ha
9KpaHe pellleHWe 3aJaull U OOBACHSIOT XOJ PEeIleHUsd, aHAJIUBUPYIOT HOJIyYeHHbIe
pe3yabTaThl.

IIpu mHamuuuu B HIIKOJIe MyJIbTUMeAUWAILleHTPa OOBbACHEHWE MaTepuajia MOYKHO
IPOBECTH B MUHHU-TIJIAHETAPUHN, METOAWKA OPTaHM3aIluU U IIPOBeNeHUsS JeMOHCTpAa-
nuii ommcama B mocobuu [3].

TexXHOJIOTNYECKasi KapTa ypoKa

CopepxxaHue AeaTenbHoCTb

3Tana

OTan ypoka
(pecypcei)

yuutens y4yeHuka

Mposepka yceoe- OTBeTbl Ha BO- OpraHuayeT noeTope- OTBeuaeT Ha BOMPOC,

CBOIO

HUA  mMaTtepuana
npoLsioro  ypoka
(y4ebHuk, megma-
00OBbEKTHI, Te-
Tpaab-nNpPakTUKym)

npocsl

HVUe, 3apaéT  BOMpo-
Cbl, KOpPpEeKTUpyeT u
AOMNoSHAET OTBEThI

apryMeHTupys
TOUKY 3pPEeHust

M3yyeHrne HOBOro
martepuasna (y4eb-
HUK,  MyfbTUMe-
[WiHas npeseHTa-
umst)

Pacckaz o Buau-
MOM  [BUXEHUU
nnaHeT Ha ¢oHe
3BE30, BUOMMOM
rogoBOM  [BUXE-
Hum ConHua

Bbinonnser [EMOH-
cTpaunn, dopmynmpy-
eT onpeneneHvsi, 3a-
naéeTt BOMpPOCHI,
obpallaetr  BHMMaHue
Ha BaxHble OeTanv

CnywaeT o6bsicHeHue
yunTens, ydacTtByeT B
obcyxaeHnn, oTBeva-
eT Ha BOMPOCHI, 3a-
nucblBaeT onpegesne-
HUS U1  BbIBOObI B
TeTpaau

MNopBeneHue nto-
roB ypoka (y4eb-
HUK, 3a0a4HuK)

06006weHne nay-
YeHHOro martepu-
ana, oueHka pa-
B0Tbl y4aLumxcs

Mpepnaraer BONPOCHI
ons obeyxaeHus,
noaBOANT UTOMN

anHI/IMaeT yyactne B
06CYXOEHUN,  OLIEHU-
BaeT OTBETHI OOHO-
KIACCHKKOB, CBOIO pa-
6oty
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YPOK 5. CYTOYHOE BUAMMOE ABVXEHUE CONMHLUA

3adawu ypokra:

— wmceaegoBaTh CyTOYHOe BuamMoe nBuskeHue CourHIA;

— YCTAHOBUTH, OT YETO 3aBUCUT IPOJOJIIKUTEIBHOCTH THS;

— mno ¢ororpadpuu cyrouHoro asuykeHus CoOJIHIIA ONPENEIUTH IIHUPOTY MeCcTa,
rIe IPOu3BOAUJIACH CHEMKA.

INTnanupyemvie pesynomamovl. 00yHeHUA YULAULE2O0CA:

— ommuchiBaeT cyTouHoe ABuskeHue CoOJIHIIA;

— 3HaeT IPUYUHY CMEHBbI AHSA U HOUWU;

— yMeeT BBIUUCJIATH IIIUPOTY MecTa HaOJIOfeHUs, 3HasaA cKJIoHeHue CoJiHIla U
ero BBICOTY B KYJIbMUHAI[UU.

Hdocmuzaemovie pesynvmamus. 06yuienHus

JluuHocmHule: QopMUpOBaHUE YOEKIEHHOCTH B NIO3HABAaeMOCTH DBcesleHHOI,
HAy4YHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKH; CAMOCTOSITEJIbHOCTH B IIPUOOPETEHNU HOBBIX 3HAHUM M IPAKTHUUECKUX yMe-
HUI; OTBETCTBEHHOTO OTHOIIEHUS K YUYEHNIO; KOMMYHUKATUBHON KOMIIETEHTHOCTH
B OOIIEHUU ¥ COTPYJHUYECTBE CO CBEPCTHUKAMU.

MemanpedmemHboie: OBIaJieHUEe HABBIKAMHU CaMOCTOSATEJIBHOTO IIPUOOPETEHUSA
3HaHUI; (opMHUpPOBaHUE YMEHUN IPUMEHSATh SHAHUS [Js O0biACHEHUA HabJoxa-
eMBbIX SBJIEHUII U IIPOIECCOB, CTPOUTH JIOTMUECKOEe pPacCysKIeHUe, YCTaHaBJIUBATH
NIPUYNHHO-CJIE[CTBEHHbIE CBS3U, apryMEHTHUPOBATH CBOIO IIO3UIIUI0, COOTHOCUTH
CBOUM [AEMCTBUS C IJIAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBJIATH KOHTDPOJb CBOEH
esiTeIbHOCTU B IIPOIlECCEe MOCTUIKEHUs Pe3yJIbTATOB.

IIpeOmemHule: OBIafieHWE YMEHUSAMU IPOBOAWTHL HAOIIONEHUS, OIEHUBATH IIOJY-
YeHHBIE Pe3yJIbTaThl, PA3JINYATH JEHCTBUTEILHOE U BUANMOE, (DOPMUPOBAHME I1eJI0CTHOM
HayYHOUW KapTUHBI MUpPA, MPEACTABIEHUII O ITO3HABAEMOCTA MHUpPa U 00 OOBEKTUBHOCTH
HayYHOTO 3HAHUA; IMOHMMaHWe (UBMUECKOI CYIITHOCTH BUAMMOro aBmskeHusi CoJiHIA;
npuoOpeTeHre OnbITa HAOIIOAEHUA ACTPOHOMHYECKUX OOBEKTOB, ABJIECHUI U IIPOIIECCOB.

Pecypcovl ypora

OcHoBHubIe: yueOHUK (§ 5), Terpaab-nmpakTUKyMm (mpakTudyeckas pabora 3,
c. 10—12).

demMoHcTpalnmoHHOE 000OpyaOBaHUE: MOJeNb HebecHOi cdepnl, ryiodbyc 3Semuu,
Teanypuii, IIK u myabTuMenuanpoekTop (Mau MHTEepaKTHUBHASA HOCKA); II€PEeHOCHOI
KYOOJIbHBIA MYJIbTUMEIUAIIEHTD.

Homawnee 3adanue

VueOHUK: BBIMOJHUTL 3amaHus pyopuku «Mom acTpoHOMHUECKHE HCCIeIoBa-
HUsA», €. 25; McciefoBaTh BUAMMOE ABUKEHUE C IIOMOIIbI0 KOMIILIOTEPHOT'O ypOKa
«3emua u Comnme» — http://astronomy-lesson.datalaboratory.ru

Pexomendayuu memoducma

VYpok HaumHaeM c OOCYKIeHUSA IIPUYUH CMEHBI BpeMEH roga Ha 3emue. Ilpend-
JjaraeM ydYall[MMCs OTBETUTH HA BOIIPOCHI:

— Kak usmenenue moayaeHHOIT BbicoThl CoOJIHIIA BJIMUsSET Ha TeMIOepaTypy B
ITAHHOM MECTHOCTU?

— Ot uero 3aBucuUT moJyaeHHass BbicoTa CosrHiia?

— B kaxkux mnpegmesnax MeHsieTcsa cKJoHeHue CojiHIla B TeueHue ropa?

ITo BOBMOKHOCTM Ha ypOKe CJiefyeT IPOBECTU AEeMOHCTPAIUI0 BUAWMMOTO IBU-
'kernusa CousHnta (memoHcTpanusa 9, riasa 2.2 mocobus [3]).

DJIeKTPOHHBIN maHeTapuit Stellarium MOYKHO HCHOJB30BAaTh HE TOJHLKO B MU-
HU-TJIAaHEeTapuu, HO U B KJlacce, HA 9KPaHe WM WHTEPAKTUBHON MOCKe AJSA JeMOH-



54 NMOYPOUHbIE

crpanmuu cyTouHoro asmxkeHus CoisHma. YcraHaBjIuBaeM BpeMs Ha MOMEHT BOC-
xoma CoJiHIIa W yCKOpsieM XoA BpeMeHUW KJasuiiiein L. Mbr Bugum, uto CoiHIle
IBUJKETCSA II0 Ayre M HPUMEPHO B IOJIAEHb JOCTUTAaeT MAaKCHUMAJIbHON BBLICOTHI Ha
TOPU30HTOM HAJ TOUYKOU [0ra, 3aTeM HAUYMHAET CHUKATHCA. BKIIIOUNM JIMHUIO 9KJIMII-
TUKU KJABUIIEN «,» («3amAras»). BHOBL yOBICTPUM XOJ BpeMeHU (KJjaBuina L) —
MbI BUAUM, 4TO COJIHIIE ABUIKETCS TOUYHO IO JIMHUU SKJIUMNTUKU, OKOJIO KOTOPOI MBI
BUAUM HAAMNNCh <«dKJUMNTHUKA Ha gaTy». Uto aT0 o3Hauaer? Eciwm yuaiuecs 3aTpyn-
HSAIOTCS OTBETUTHL HA 9TOT BOIIPOC, OOpaTHUMCS K MOJeJu HeOeCHO cepbl U IIpo-
IeMOHCTpUpyeM cyTouHoe nBu:xkenue CoJiHIla B pasHble maTel. Stellarium nemoH-
CTPUPYET CYTOUHOE ABUKEHME B KOHKPETHYIO JATy, IOJOKEeHUEe SKJIUITUKU 3aBUCUT
ot patel (puc. 7).

21 mapTa
22 23 ceHTAOpS

MIOHS ﬁ
22

]

Aekabps
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E |
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n 22
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=
gt id
22
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iboHA nekabps

Puc. 7. Budumvtii nymo CoaHya Ha Hebe 68 pa3Hbvle 8pemeHa 200a

Tax Kak »JeKTPOHHBIN IIaHetapuii Stellarium 103BOJIZeT MEHATHL ATy, He-
MOHCTpUpPyeM cyTounble nyTu CoOJHIIA B JHU DPaBHOIEHCTBUS, COJNHIIECTOSIHUSA, B
IeHb TIPOBeJeHUs ypokKa. llpeasaraeM ydammMcs chesiaThb BBIBOZ: «OT dero 3a-
BUCUT CyTOUHBIN myTh CoJHIIA Ha JaHHOH Impore?»

Ecau HeT BO3MOXKHOCTU WHCIIOJNB30BATH JJEKTPOHHBIN myaaHeTapuii Stellarium,
cyrounble mytu CoJHIIa B JHU PABHOAEHCTBUSA U COJIHIIECTOAHUS MOJKHO IIOKa3aThb
doHapUKOM HA CTEHAX U IIOTOJIKE KJIACCHON KOMHATHI.

IlepexoagmM K BBITTOJTHEHUIO IIPAKTHUUECKOU PabOThI 3 (TeTpamb-IPaKTUKYM,
c. 10—12). Onucanuve paboTbl AOBOJBHO MOAPOOHOE, MO3TOMY YUAIlHEeCsS CMOTYT
CaMOCTOSITeJIbHO BBIIOJIHUTH BCE 3aaHUMA.

Hamee caexyer o6CYyIUTh MOJYUYEHHBIN pe3yJbTaT, a TaKyKe OTBEThI Ha BOIIPO-
CBI IJIA 3aKpellieHus MarepuaJsa. IloJes3HO TakyKe OOCYIUTH CJIEAYIOINe BOIIPOCHI:

1. Kak mameHseTcs TPOJOJIKUTEJIBHOCTL NHS B TeueHue roxa? Kak sTo cBasa-
HO ¢ TOJyneHHOI1 BhicoTol CoJIHITa M M3MeHeHUeM ToueK Bocxoza u 3axoza Cosuma?

2. T'me ma 3emye MoxkHO yBuAeTh CoJIHIIE B 3eHUTE?

3. T'me merom cymepku mpomokurenabHee: B CankT-Ilerepoypre uau B Coun?
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4. Yto Taroe Gesble HOUM; MOJSIPHBIA OEHB?

OTMeTHUM, UYTO 39JIeKTPOHHBIA maameTapuii Stellarium I103BOJIsAET IIpoae-
MOHCTPHUPOBATh cyTouHble myTu COJIHIIA HA PasHBIX MIKPOTAX. YCTAHOBUM HATY
BOIMBUW OHA JIETHEro cojiHilecToAHUA (21—22 wuioHa). MeHsSeM MeCTOIIOJIOMKEeHUe
ma Camxr-IleTep6ypr, mupora okxoJso 60°, moarora oxoso 30°. Hasumaem F6,
MBIIIKOH IMEJKaeM HOPUMEPHO II0 TOMY MeECTY, I'Je HaXOAUTCA MAaHHBI TOPOX,
anbo BBOAMM JaHHBIE BPYuUHYIO. Brixom — kJjasuina Esc. 3amycKaeM YCKOpPeH-
HOe [OBM)KeHMe, IIPOCUM ydalluxcs moHabaogaTh 3a ABukeHueM CoJIHIIA, B TOM
yucJie MocJjie 3aKara.

Stellarium XOpoOIIIO0 UMHUTHUPYET TaKiKe M cyMmMepKu. IlosTomMy IocJje 3axoma
CoJiHIIa BCIO KOPOTKYIO HOYh BUAHO cBeTjsioe HebGo. [[laHHOe siBIeHUe M3BECTHO Kak
6envie nouu. Ciaenyer oOpaTuTh BHHMAaHue Ha To, uTo CoJHIIE 3Jech BCE ke 3a-
XOAUT, B OTJIMYME OT IIOJISIPHOI'O OHSA, KOTOPBIM HAOJIIOZAETCS JIAIILb 34 HOJIAPHBIM
Kpyrom (mmpora 6osee 66,5°). IIlpn HaImuumyu BpeMEeHM MOXKHO IIPOJEMOHCTPHPO-
BaTh nBu:keHume CouHile Ha CeBepHOM ITOJIIOCE.

HMuTepecHa memMoHcTpamnua cyTouHoTo nBu:KeHuA CosHIla Oyis sKBaTopa. Kak u
3Bé3abI, CoJIHIlEe HA HKBATOPE BOCXOAUT M 3aXOIUT BEPTUKAJIBHO, IOITOMY CYMEPKU
OUYeHb KOPOTKWUE.

Yr06bI X0TA OBI pa3 B roay ysBugersb CoJIHIIE B 3€HUTE, HYYKHO II€PEMECTUTHCS
XoTsa ObI m0 mMUpOTH 23,5°, KOTOPYyIO HashIBalOT TponukoMm Paka. Ha amasormu-
"ol mmpote IO:xHOrOo mosymiapusi npoxoautT Tpoumk Kosepora. B sToit mooce,
mocpenu KOTOPOM HPOXOAUT dKBaTop, CosHIle ObIBaeT B 3€HHUTE 0 KpaliHeili mepe
1 pas B rox (MbI YyCTAHOBUJIU STOT (PaKT Ha IPenbIayIneM ypoke). IIpu o0bAcCHeHUU
9TOM YaCTU MOIKHO OOpPaTUThCA K OIILITY IIOE3M0K B IOJKHBIE CTPAHBbI WJIMW, HA000-
poT, 3a MOJAPHBIA Kpyr. Hampumep, geTw MOryT pacCKasaTb, YTO HEJb3s 3aroparb
B mepuopn, xKorza CouHile BOJM3M 3€HHUTA: WHTEHCUBHOCTHL yJbTpaduojiera OYeHb
BBICOKA, W IJIEUM MTHOBEHHO o0roparT. B Tex IOKHBIX cTpaHax, Tle B TEMHOe
BpeMA Ha yJUIle HaXOAUThCSA HeOesommacHo (HampuMmep, B BeHecyase), Typucram
PeKOMeHIyeTcA €eIllé MO 3aKara mo3ab0TUTHCA O TOM, YTOOBI BEPHYTHCA B OTEJb,
IOTOMY YTO T€MHEeT OYeHb ObICTPO — B TeueHume 5—10 MuHyT.

INIpumeuwanue: Kaxk IIOKa3bIBAET OIBIT aBTOPA B IIPEIOJAaBAHUHU aCTPOHOMUM,
3aBUCHUMOCTH BUAMMOI'O OBUMEHUA COJIHHa OT IIMPOTHEI MecCTa HaGJIIOI[eHI/IH BBI3bI-
BaeT IIOBBIIIIEHHBIN MHTEpeC IMIKOJLHUKOB. Tak, HACTOAIMM OTKPBLITHEM IJIA HUX
SABJISIETCSA TO, YTO B 9KBATOPHWAJBHON 30HE ONHY IOJOBUHY roma CoJHIIE OBUKETCS
M0 IOJKHOII CTOpOHe Heba, a APYrylo IIOJOBUHY — IO ceBepHOii. IlosTomMy BechbMma
TOJIE3HO TPEAJIOKUTHh YUAIMMCS IPOBECTH KOJJIEKTHUBHOE HCCIeJOBaHWEe — MUHU-
mpoekT. Iy aTOrOo cieayeT pasOUTh KJIAcC HA TPYNObl W KaKIOH TI'PyIe Mpen-
JIO}KUTh BBIOPATH IIIMPOTY MecTa HaOJIoAeHWs W onucaTh aBuskeHue CoJHIla B pas-
HbIe, HO ONHU U Te JKe A KasKIou rpynnbl maTbl. [lompoOHee MeTOAMKA TaKOit
pabotsl omtucaHa B [3, Ilpumoxkenue 7).

IIpumenenue UHGPOPMAYUUOHHBLX MEXHONO2UL

YPOK I0JIe3HO CONMPOBOAUTHL MYJbBTUMENUITHON Hpel3eHTaluel, MaTepuaJbl IJs
KOTOPOII MOXKHO B3ATH c caiita Crennapus.

Ilpu HagaWuuMy B IIKOJEe MYJbTHUMEAUAIEHTPA O0BbsJCHEHNEe MaTepuajla MOXKHO
IPOBECTH B MHUHU-IIJIAHETAPUM, METOAUKA OPTaHM3aIlui U IIPOBEAeHUS JeMOHCTpAa-
nuii onucana B mocobum [3].

HemoHcTpaliuio cyrouHoro aBm:keHusa CoJsiHIIa B pa3iMYHbIe OHU Ha pPa3JIUU-
HBIX IIIMPOTaX II03BOJIAET IIPOBECTH SJIEKTPOHHBIN ILIamerapuit Stellarium, mero-
OIUKa OPraHu3aluy AEeMOHCTPAIMK OIIMCAHA BBIIIE.
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Bugumoe nBuixenme CoJiHITAa OUEHB XOPOIIIO OCBEIIEHO B MHTEPAKTUBHOM JKC-
ePUMEHTAJIbHOM KOMIIbIOTePHOM ypoke «3emus u Coanime» — http://astronomy-
lesson.datalaboratory.ru. Marepuas MOKeT HCIIOJIb30BATh YUUTEJDb [IJIsI JeMOHCTPA-
num Ha dKpaHe. Takske ydamiyecsa MOTYT HPOUTH YPOK B KOMIIBIOTEPHOM KJjiacce

NI goMa B IIOIIIaroBOM pPeXHuMe.

TexHoJOTHUECKAS Kapra yporxKa

dTtan ypoka
(pecypcbi)

CopepxaHue
arana

AeaTenbLHOCTb

yuutens

y4eHUKa

lMpoBepka ycBoe-
HUS  Martepuana
NPOLUNOro ypoka

OTBeTbl Ha BO-
npocsbl

OpraHusyeT nosToOpe-
HVUe, 3apaéT  BOMpo-
Cbl, KOppekTupyet wu

OTBeyaeT Ha BOMpPOC,
aprymeHTmpysa  CBOWO
TOYKY 3peHunsa

Matepuana (Mysb-
TumeauiHaa npe-
3eHTauMsa, 9nek-
TPOHHbIA  NnaHe-
Tapwin Stellarium)

MOM CYTOYHOM
nsmxeHnn ConH-
ua

cTpauuun, dopmynmnpy-
eT onpegeneHusi, 06-
pawaeTt BHMMaHME Ha
BaXxHble AeTanmu

(MynbTUMeguinHas OOMOJIHAET OTBEThI
npeseHTauns)
M3y4eHne HOBOro Pacckas o Bugu- BbinonHser [EMOH- Cnywaet 06bSCHEHNE

yunTens, ydacTByeT B
obcyxaeHnn, 3anmchbl-
BaeT onpeneneHus u
BbIBOAblI B TeTpaau

BbinonHeHve na-
GopaTopHoii  pa-
60Tbl  (TeTpanpb-
NPaKkTUKym)

BbinonHeHne na-
6opaTtopHoii  pa-
60Tbl, odopmIe-
HWe pe3ynbTaToB

OpraHusyeT BbIMNoJIHE-
Hue nabopaTopHoi
paboTsl, okasblBaeT
NMOMOLL MPW BO3HKK-
HOBEHUW 3aTpyOHEHUN

BbinonHaeT 3aJaHn4a B
TeTpaan-npakTukyme,
OoTBEYaeT Ha BOMpPOCHI
Ana 3akpenneHna ma-
Tepuana, 3agaéTt BO-
NpOoChbl y4nTeno

MopBeneHne uto-
rog ypoka (Te-
Tpanb-npaxkTuKym)

0606ueHne nay-
YEeHHOro maTtepu-
ana, oueHka pa-
60Tbl y4aLmxcs

Mpepnaraetr BONPOCHI
ons obcyxaeHus,
noABOANT UTOIM

MpuHUMaeT yyactne B

00CYXOEHUM, OLEHU-
BaeT OTBETbl OAHO-
KJ1ACCHWKOB, CBOIO
paboTty

YPOK 6. ABVOKEHUE JTYHbl U 3ATMEHWNA
3adawu ypokra:
— TO3HAKOMUTH C BUAMMBIM ABM:KeHUeM JIyHBI 1 m3aMeHeHUeM e€ Buja (pasamm);
— JnaTh Oo0bsCHEHWE m3MeHeHUuio Buaa JIyHBI;

— YCTAaHOBUTH IIPUYUHBI U YCJOBUA BO3HUKHOBEHHUSA COJHEUHBIX U JIYHHBIX

3aTMEHUHA.

ITnanupyemvie pesynrovmamovl. 00yHeHUA YHLaAUL,e20CA:
— MOHHMAaeT CMBLICJ IIOHATHUI: y3eJ OPOUTHI, CUAEPUUYECKUIl MecCsdAl], CHHOIMU-

YECKUU MeCHdIl;

— ommuchIBaeT BUAMMOE OBU:KeHue JIyHBI U e€ (asbl;
— 00bACHAET NMPUYUHBI M3MeHeHUus Buma JIyHBI;
— B3HaeT YCJOBUS HACTYIJIEHHUS COJHEUHBIX U JYHHBIX 3aTMEHWUIT;
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— ONHUCHIBAET BUBI COJTHEUHBIX 3aTMEHUN U O0BACHAET, KAK OHU BOSHUKAIOT;

— yMeeT NIpeACKa3bIBATh HACTYILJIEHHE COJHEUYHBIX U JYHHBIX 3aTMEHUIL.

Hdocmuzaemovie pe3ynomamuv. o6yuenus

JluunocmHuule: GopMUpPoOBaHUEe YOEKIEHHOCTH B NO3HABAeMOCTH BceJsieHHOI,
B HEOOXOIMMOCTU PasyMHOTO HCIOJb30BAHUA MNOCTHUKEHUA HAYKU NOJA JaJdbHE-
IIer0 Pa3BUTUA IIWBUJIN3AIUN, HAYYHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pas3BUTUS HAYKHU, OTHOIIEHUS K ACTPOHOMHUM KaK K BarKHOM
COCTaBJIAIONIEN COBPEMEHHON HAyUYHOM KapTHUHBLI MUpa M KYJIbTYpPhl OOIIeCTBa; ca-
MOCTOATEJIBHOCTH B MPUOOpPEeTeHUU 3HAHWI; KOMMYHUKATUBHON KOMIETEHTHOCTU B
OOIIEHUU W COTPYAHUYECTBE CO CBEPCTHUKAMMU.

MemanpedmemHtuvle: OBJaleHVe HaBBIKAMU CAMOCTOATEJIBHOTO IIPUOOPETEeHUS
3HaHUI; (opMUpPOBaHUE YMEHUUN IPUMEHATh 3HAHUA s O0bACHEHUA HalJIoxa-
eMbIX SABJEHUU U IPOIECCOB, CTPOUTH JIOTMUECKOE pacCy:KJeHue, yCTaHABJIUBATH
MIPUYNHHO-CJIeICTBEHHBIE CBA3UW, apryMeHTHPOBATH CBOIO IMO3UIIMIO; OCYIIECTBJIATH
KOHTPOJb CBOEIl AesiTeJHHOCTH B IIPOIlECCe MOCTUKEHUs pes3yJibTara.

IIpeOmemmbLe: OBIafeHWE HAYYHBIM IIOAXOAOM K PEIIeHUIO DPAa3JIUYHBIX 3a-
rad, yMeHUAMHU (OPMYyJIHpPOBATH T'UIOTE3bI, IIPOBOAUTH HAOJIIONEeHUSA, OIEHUBATH
TIOJIy4eHHbIe DPe3yJIbTaThl, Pa3InyaThb AEUCTBUTEIbHOE M BUAUMOE; (hopMHUpOBaHUE
MIpPEeACTAaBJICHUNH O MO3HABAEMOCTH MUPA M 00 O0BEKTHUBHOCTU HAYUYHOrO 3HAHUS; II0-
HuMaHUe (HDU3UYECKOUN CYIIHOCTUA HaOJIOJaeMbIX aCTPOHOMUYECKUX SIBJICHUIl; IIPU-
obpeTeHUe OmbITa HAOJIOJEHUS aCTPOHOMUYECKUX OOBEKTOB, SIBJEHUI U IIPOIIECCOB.

Pecypcovl ypoxra

OcHoBHbIE: yuebHUK (§ 6), samaunux (Ne 2.32, 2.35, 2.40, 2.42).

JomosHuTENbHBIE: KOMIIbIOTepHadA Momenb Lunar Phases Simulator; Eclipse
Shadow Simulator; cBemeHUsS O TMOPOIIEAINNX U MOPEACTOAININX 3aTMEHUAX —
https://www.timeanddate.com/eclipse/list.html

JlemoHCTpanimoHHOEe 00OpymOBaHUe: Momeaum 3eMyu u JIyHBI, JamMma wau (o-
HapUK, TEeJJIypHUIl; IEPEHOCHON KYIOJbHBINA MYyJbTUMeAUAIeHTDP, IIK u myabTume-
IUATIPOEKTOP (MM MHTEPAKTUBHAA JOCKA); MEPEHOCHOU KYIOJbHBIN MYJbTUMEIUA-
IeHTP, BUPTYaJbHBINI maaHertapuii Stellarium.

Homawrnee 3adanue

Vuebuuk: § 6, orBeTuTh Ha BOmpOCHl; 3amayHuK: Ne 2.33, 2.36, 2.46, 2.48. Ilox-
FOTOBUTDL NOKJAnbl Ha TeMmbl: «Ciaysx0a BpeMeHU», «JIYHHBIM KaJleHAAph U €ro Ipu-
MeHeHUe B Hallle BpeMsi», «VICTOpus CO3MaHMA U PAa3BUTHUA COJHEUHBIX KaJeHaapeii».

Pexomendayuu memoducma

IToBTOpPEeHUE M3yUEHHOTO MaTepuajia IPOBOAUM B 3aBUCUMOCTU OT TOTO, UTO
ObLT0 3amaHo Ha qoM. Eciau yUYeHUKU BBINOJHSAIU [OMa KCCJIeIOBaHUE NBUMKEHUS
CosiHIIa Ha PA3HBIX IIUPOTAX, TO YPOK HAUMHAEM C IPE3EHTAIWMN yYaI[MXCs: KasK-
masi TPyIIa pacCKasbIBaeT O TOM, Kak aBuskercsa CoJiHIle B pa3Hble JHU B MeCTe
UX «IpeObIBaHUA». B IPOTUBHOM CJIydyae IMOBTOPSAEM OIPEeAeSIeHUs MOy IeHHON BbI-
corel CosHITA, AHEI COJHIIECTOSHUS U PABHONEHCTBUSA, IpeAIaraeM ydaliuMcs II0-
KasaTb cyrounble nyTu CosiHIA B 9Tu nHU (OHAPUKOM Ha CTeHax KJjacca. Pelaem
sagaun Ne 2.15, 2.31 samauHuka.

O0bsicHeHre HOBOTO MaTepuajia HauyWHAaeM C OOCYMKIEHUS CaMOCTOATEIbHBIX
HabOJIOMeHUN yyamuxcsa 3a JIyHOH (moMaliiHee 3afjlaHVe HPeIbIAYIIEero ypoKa: BbI-
NOJHUTL 3aJaHusa PyoOpuku «Mou acTpoHOMHUECKHE WHCCJIeJOBaHUA», C. 25 yued-
HuKa). O6cy:kaaeM HaOJJIOJeHUS MIKOJbHUKOB UM OTBEThI Ha BOIIPOCHI:

— B kakoe BpemMsA u TZe BOCXOAUT IMoJHas JlyHa?

— B kaxoii uactTu ropusoHTa HaOJIOJAETCA CepPIl MOJomou JIyHBI?
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A meMoHCTpanuy OBUKEHUA JIYHBI MOYKHO KCIIOJIB30BATh JJIEKTPOHHBIN IjIa-
"Herapuii Stellarium. Cvmeny (das peKoOMeHAyeM IPOJAEMOHCTPUPOBATH C IIOMOIIIBIO
uHTepakTuBHOU wMomenu Lunar Phases Simulator. HeymobGcTBo aToii Momenum —
nHTepdelic Ha aHTJIUICKOM s3bIKe, HO MOIeJb OUeHb IIpocTasi, m paboTaTb ¢ Hel
MOKHO Jake 0e3 3HAHHMA AHTJIMHCKOTO. Momesb MOKHO MCIIOJB30BAaTh B PEKUME
aHuManuu, Haxkas Start animation. CKOpPOCTb ABUKEHUS PEryJupyeTcsa ABUIKKOM
Animation rate. TakyXe MOMKHO II€epPeIBUTraThLCA MO IIaraM: JHAM, 4acaM, MUHYTAM.
C moMOIIbI0 MBIIIIK B DTOM MOIEJM MOYKHO Ilepemelnars JIyHy, BpaiaTh S3eMJIIO.
XopomuM pelieHueM OyAeT 3afaHVe YUYeHUKY WU I'PYINe YUeHUKOB, U3YUAIOIUX
AHTVIMHACKUU S3BIK U WMEIONMX MePCOHAJbHBIE KOMIIBIOTEDPHI, pPasodpaThcAd 3apa-
Hee, Kak paboTaeT 3Ta MOMeJb, U IIPOBECTU AEMOHCTPAIIUIO Ha YPOKe.

Ecs B mkosie umeercsa Tesypuii, 00bscHeHUe ABUKeHUs JIyHBI u cMeHBI (a3
PEeKOMeHyeTCcsA COIPOBOKIAATL AeMoHcTpamueit «Cmena das Jlynwsl» [3]. Bogum
NOHATHE CUHOOUYWeCKUll Mecay,.

BHoBB Bo3BpariaemMcsa K 0OCYKIEHUIO CAMOCTOSTENbHBIX HAOIMIOAeHUH yUaIlTnuX-
cda. PoKycupyeM UX BHUMAaHHEe HA TOM, UTO JIyHa OeHb OTO OHS CMeINaeTcs II0O
HebecHOI cdepe OTHOCUTENBHO 3BE3] C 3amaza Ha BOCTOK (Kak m CourHIle), KasKIbI
IOCJeNYIONIUNA AeHb €€ BOCXOJ ITPOMCXOMUT II03:Ke IIPUMepPHO Ha 52 MuHyTbl. BBO-
JUM NoHATHE cudepuueckull mecay. Ilpenraraem ydammuMcsa o60bACHUTD, IIOUEMY
CUepUUeCKUil MecsIl] KOpoue CUHOIUYECKOTO.

Hagepusaka yuamiueca 3HAIOT O TOM, UTO ¢ 3eMJU MOYKHO HaOJIIOJATH TOJHKO
onuo moaymiapue Jlynbl. IIprumHa 3TOrO — pPAaABEHCTBO IIEPUOJA BpaIlleHUs Ha-
IIero CIIyTHUKA BOKPYT OCU MEPUOAY ero obpaleHus BOKPYr 3emuu. JlaHHBINA 3d-
GeKT MOXKHO IPOAEMOHCTPUPOBATH HATJIALHO: OAWH YUYeHUK M300pakaeT 3eMJIIo,
npyroii — Jlyny. YueHuk «3eMJid» MeAJEHHO BPAIlAeTCs, CTOS HA MeECTe, YUYEHUK
«JlyHa» OBU:KeTCS IO «opOuTe» (€€ MOMKHO O0O3HAUMTH Ha MOJIY KJacca MeJoM)
U BpalllaeTcs TaK, YTOOBI BCE BpeMA CMOTPETh Ha YUeHUKA «3eMJsd». 3aBepIIuB
000pOT BOKPYT «3eMiau», «JIyHa» COBEPIIHUT M IIOJHBLIA 00OPOT BOKPYT OCH.

ITonosxerue opouThl JIYHBI IO OTHOIIIEHWIO K SKJUITHUKE ITOKAa3bIBaeM Ha PUCYH-
ke (c. 24 yueOGHMKA), BBOJUM IIOHATHE Y3abl AYHHOU opbumwbi. C IIOMOIIBIO MO-
menu (TeJIypuil, MOYKHO TaK)Ke MCII0Jb30BaTh Mojeau 3emau u JIyawr, CosHIile u30-
OpasuTh JaMIION Uau (POHAPUKOM) YCTAHABJIMBAEM YCJIOBUS HACTYILICHUS 3aTMEHUM.

AKIleHTHpYyeM BHUMaHUE ydaluxcsa Ha (paKkTe: COJIHEUHbIe 3aTMEHUSA BO3MOYXK-
HbI, Tak KaK CoJsHile u JIyHa mMeloT mpuMepHO paBHBIE YIJIOBBIe pa3dMmepbl. O6CyiK-
IaeM BUABLI COJTHEUHBIX 3aTMEHUI ¢ AeMoHcTpalueil mx dortorpaduili mim BHUIEO-
dparmenToB. IloAcHsaeM, UCHONB3ysT PUCYHOK Ha c. 26 yuyeOHUKA, UTO COJHEUHBIE
3aTMeHusA HAOJIOJAIOTCS TOJbKO B TeX MecTax 3emyau, rae CoJHIle MOJHOCTHIO II0-
majaeT B JYHHYIO TeHb. JIYHHBIe 3aTMeHUs HAOJIOJAIOTCSA Ha BCEH ITOBEPXHOCTU
3eMJi, Tie B 9TO BpeMs HOUb.

B yuebHUKe TpUBOAATCA WHTEPECHBIE YYAIIMMCSA HCTOPUYECKHE CBEAEHUA O
3aTMEHUAX, a TaKiKe OaThl IIPOMIIEAIINX W IpeAcToAnux 3arMmenuii. [logesHo coob-
IIIUTh YYaAIIMMCS aJpec pecypca, T'e MOMKHO HAWTU IIOJIHYI0 MHMOPMAIIUIO O Ipen-
CTOAINUX 3aTMeHHuAX, — https://www.timeanddate.com/eclipse/list.html

A sakpelieHMs UW3YYEHHOrO MaTepuaJja IIpeajiaraeM pellleHue 3ajgadu
Ne 2.32, 2.35, 2.40, 2.42.

ITpumenenue UHGOPMAUUOHHBLX MEXHONLOZUL

YPpOK II0JIeBHO COIPOBOAUTH MYJbTUMEIUNHON Tpe3eHTalluei.

IIpu o0bsicHeHUU U 3aKpeINIeHNM H3YUEeHHOTO MaTepuaJia IejiecoobpasHO UC-
I0JIb30BaTh MHTEPAKTUBHYIO MOIeJb, UJLIIOCTPUPYIONIYyI0 cMeHy (a3 Jlyuwi: Lunar
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Phases Simulator. Mogenb 3apaHee MOKHO cKauaTh ¢ caiita — http://astro.unl.
edu/animationsLinks.html (¢aitn ¢ pacmupenuem .swf).

Mopens Eclipse Shadow Simulator —

http://astro.unl.edu/classaction/

animations/lunarcycles/shadowsim.html — pemoHcTpupyeT pacmojoKeHUe TeHU
u moayreHu 3emuu u JIyHbI. IlepenBuras Mbpimibio m3oOpaskeHus 3emau u JIyHBI,
MOYKHO CHLIMUTHPOBATH JIOOYI0 (hpasy COMHEUHOI'O0 MU JIYHHOTO 3aTMEHUA.

Ilpu HagMWuuy B IIKOJEe MYJbTHMEAUAIIEHTPA OO0BbJCHEHNEe MaTepuaaa MOXKHO

IIPOBECTH B MHHMUH-IIJIaHETAPUHN, METOJMKA OPraHM3alliy M IIPOBEOEHUA OEeMOHCTpPa-

nuii onucana B mocobum [3].

TexHOJIOTHYECKAsA KapTa ypoKa

3T1an ypoka
(pecypcbi)

CopepxaHue
aTana

AdearenbHoOCTb

yuutensa

y4yeHuka

lMpoBepka ycsoe-
HUS  martepuana
NpOLWNOro ypoka
(MyneTmeonin-
Hble npeseHTa-
umn, TMK)

O6cyxaeHe pe-
3ynbTaToB  Camo-
CTOATENIbHBIX  UC-
cnepoBaHuM’
CYTOYHOIro JBUXe-
Hua  ConHua Ha
Pas3NNYHbIX LUMPO-
Tax, OTBETbl Ha
BOMPOChHI

OpraHusyeTt obcyxae-
HVYe, 3afaéT BOMpo-
Cbl, KOppeKTupyeT OT-
BETHI

PacckasbiBaeT 0 pe-
3yneraTax mccnegosa-
HUN, dopmynupyeTt
BblBOAbI, OTBEYaeT Ha
BOMPOCHI

AxTyannaumnsa 3Ha-
HWUIA

O6cyxaeHve pe-
3yNbTaTOB CaMO-
CTOATEJIbHbIX Ha-
6noaeHni

OpraHusyeTt obcyxae-
HVUe, 3aJaéT  BOMNpo-
Cbl, KOPPEeKTUpyeT u
[OMNONHSEeT OTBETHI;
dopmynupyeTt Temy
ypoka, 3apaéTt 3aja-
HMEe Ha OOM

PacckasbiBaeT 0 pe-
3ynbratax  Habnoge-
HUIA, MNPUHUMAET y4a-
cTMe B 00CYXOeHWUW,
OTBEYaeT Ha BOMPOCHI;
3anncbIBaeT TeMy ypo-
Ka 1 3ajaHve Ha OOM

M3y4yeHne HOBOro
MaTepuana
(y4ebHuK,  Mynb-
TMMeguinHas npe-
3eHTauus, megua-
00ObEKTbI)

Becepa o Buau-
MOM W WCTUHHOM
OBUXEHUN  JlyHbl,
COJIHEYHbIX U JyH-
HbIX 3aTMEHMUAX

BbinonHset OEMOH-
cTpauumn, bopmynmpy-
eT onpepeneHus, 06-
paliaeT BHMMaHvWe Ha
BaXHblEe OdeTanu, gena-
eT 3anucu Ha aocke

CnywaeT 06bSCHEHMe
yyuTensl, yyacTByeT B
obcyXaeHnn, 3anuchbl-
BaeT onpeaeneHuss u
BbIBOAbLI B TeTpaau

3akpenneHne uns-
YY4E€HHOro  maTe-
prana (3ana4HuK)

PeweHne Kade-
CTBEHHbIX 3aJad

Mpepnaraet yyeHvkam
3agaHuvg, pykoBoAUT
npoweccom obcyxae-
HUA OTBETOB

BbinonHaeTr  3apaHue,
OTBEYaEeT Yy OOCKM 1n
Cc MecTa, obcyxaaet
M [OOMOJSIHAET OTBEThHI
O[JHOK/TACCHMKOB

MonseneHvie uto-
roB ypoka (y4eb-
HUK)

06006L1eHne unay-
YEHHOro Marepu-
ana, oueHka pa-
60Tbl y4almxcs

Mpepnaraetr BOMPOCHI
ons obcyxaeHus,
noaBoauT UTorn

MpyHumMaeT yyactve B
06Cy>XAeHUN, OLEeHMBa-
eT OTBETbl OAHOKIIACcC-
HUKOB, CBOIO pPaboTy




60 NMOYPOUHbIE

YPOK 7. BPEMA U KANEHOAPDb

3adawu ypokra:

— II0O3HAKOMWUTDL CO 3BE3NHBLIMHU W COJHEUHLIMH €IUHUIIAMHU CUE€Ta BPEMEHU B
aCTPOHOMUM;

— 000CHOBATH IIEJIECO00PA3HOCTDH HCIIOJIb30BAHUSA COJIHEUHOIO BPEMEHU;

— YCTAHOBUTH CBA3b MEXKAY IPOJOJIKUTEILHOCTHIO UCTUHHBIX COJIHEUHBIX CY-
TOK W 3BE3NHBIX CYTOK;

— N03HAKOMUTBL C YPaBHEHUEM BpPeMeHU, IIPUHIIUIIAMU CUETA BPEeMEHU, pas-
JUYHBIMUA KaJeHIAPAMH.

INnanupyemovie pesyrovmamovl. 06YyueHUA YULAULE20CA:

— BHaAeT eJUHUIILI CUETAa BPEMEHU: MCTUHHOE, CpeJHee, MUPOBOE U MOSICHOE
COJITHEUHOE BpeMsd, 3BE3THOE BPEM;

— yMeeT O0BbSCHATDH, OUYEMY HCTHUHHBIE COJIHEUYHbIE CYTKU IIPOLOJIXKUTEILHEe
3BE3OHBIX CYTOK;

— yMeeT OIIPeeJIATh IIOSCHOe BPeMs, 3Has BCEMHUPHOE BPeMs M HOMEpP dYaco-
BOr'O MOsICa;

— OOBACHAET NPUHIINOBI IIOCTPOEHUSA JYHHBIX U COJHEUHBLIX KaJeHIapei,
IPUYUHBI PA3JUUYNN IOJMAHCKOIO M I'PUTOPUAHCKOIO KajleHIapemn.

Hdocmuzaemvie pedyrvmamus. o6yweHusn

Jluunocmmuovle: popMHUPOBaHME YOEKIEHHOCTH B II03HABAEMOCTH BceJsieHHOI,
HAYYHOTO MUPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTUSA
HAYKW, OTHOIIEHWS K ACTPOHOMHUUN KaK K BaKHOM COCTABJAIOINEH COBPEeMEHHOU
HaYYHON KapTUHBI MUpPa U KYJbTYPBI OOIECTBA; CAMOCTOATEJBHOCTH B IPHUOOpe-
TeHUU 3HAHUM.

MemanpedmemHvle: OBJaZieHNe HABBIKAMU CaMOCTOSATEJbHOTO NpuobpeTre-
HUA 3HAHUN; (POPMUPOBAHNME YMEHHUN IPUMEHATH 3HAHUA OJisd OObSICHEHUS Ha-
0JIIOJaeMbIX SBJIEHUN U IIPOILECCOB, CTPOUTH JIOTMUYECKOE paccysKIeHue, ycTa-
HaBJIWBATH MPUUYNHHO-CJIEICTBEHHBIE CBS3U, apPryMEHTHPOBATH CBOIO MO3UI[UIO,
OCYIIECTBJATh KOHTPOJIb CBOEH AeATeJIbHOCTH B MPOIECCE MAOCTUIKEHUS Pedyib-
Tara.

IIpedmemHnobie: (popMUPOBaHUE IEJOCTHON HAYYHOM KapTUHBI MUPA, IPENCTAB-
JIEHUH O MO3HaBAaeMOCTH MHPA M 00 OOBEKTHBHOCTH HAYYHOrO 3HAHWS; IIOHUMAaHUIE
IPUHIUIOB CUETa BPeMEHU U COCTABJIEHUSA KaJleHAapeii.

Pecypcovl. ypora

OcHoBHBIE: yueOHUK (§ 7), 3afauHUK.

JleMoHCTpPAIIMIOHHOE O0OpyIOBaHME: MOJesb HebGecHoU chepsl, Temrypuii, IIK
U MYJIbTUMEIUAIPOECKTOP (MM MHTePAKTHUBHAS HOCKA).

Homawnee 3adanue

YuebHUK: § 7, OTBETUTH HA BOMPOCHI; MOBTOPUTH § 3—6; 3amaunuk: Ne 2.55,
2.56, 2.61, 2.63.

Perxomendayuu memoducma

Ypok HaumHaeM ¢ OOCY:KJAeHUS KaueCTBEHHBIX 3ajau 3amaunuka: Ne 2.33,
2.36, 2.46, 2.48. [Ins1 caMOCTOATEJNHLHOIO PeIlleHUsl IpejJjiaraeM yuyeHUKaM 3amauy
Ne 4 ma c. 28 yueOHUKA u oOCyKIaeM €€ pellleHre. 3aTeM BCIOMHHAEM, UeMy
paBHA TPOJOJIKUTEJIbHOCTh CUHOIUUECKOTO MecsIia.

O6cyskIeHue HOBOTO MaTepuajia PeKOMeHIyeM IIpoBecTH B (opme Oecennl.
ITpennaraem yueHMKaM OTBeTUTH Ha Bompoc: «KakKue mporecchbl ciie[yeT WCIOJIb-
30BaTh AJIA cuéra BpemeHu?» OOpaTuMcsaA K MCTOPUYECKOMY (PaKTy: o0CyauM, Kak
T'. Tanuiaeii usMepsAs BpeMs B CBOUX DKCIEPHMEHTAX II0 M3YYCHUIO ABUMKEHUS TeJ
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(mo wacrore myabca). [IpuxoguM K BBIBOAY: [Ji M3MEPEHUS BPeMeHU HeoOXOAUM
PeryJasapHO IMOBTOPSAOIUICA pPaBHOMEDHBIN mporiecc. CaMble OUeBUAHBIE TEPUOIU-
YEeCKHU IIOBTOPSAIOIIMECS IIPOIeCChl B MPUPOJAE — CMeHa JHS W HOYU, YepeJoBaHUe
ce30HOB roza. CienyerT MOAUYEPKHYTH, UTO BOSHUKHOBEHWE €IUWHUI] CUETA BPEMEHU —
CYTKHU, HeJeJsd, MeCAl] U ToJ — CBA3aHO C aCTPOHOMUUYECKUMHU OOBEKTaMU U UX
IBUKEHUEM.

Haém ompeneneHue 36€30HbLX CcYmok U 36¢30H020 épemenu. Ho ymo6HO
JU TOJIb30BAaThCA TAKOM eIUHUIEeHl BpeMeHN B IIOBCeJHEBHON KuU3HU? Bpogum
IIOHATUE CONHEwHO020 épemeHuU. 11oIe3HO yIOMAHYTH, YTO B CTPaHaX, PACIIOJIO-
JKeHHBIX BOJIMBU SKBATOpa, W B HACTOAIIEe BpPeMsdA 3a HAYAJIO CYTOK HPUHUMAIOT
mMoMeHT Bocxoga CoJiHIla.

Bcecnomunaem, uro CojHIle B TeueHUe Troja ABUIKETCA HEPaBHOMEPHO. ITOT
baKT IMOCHYKUJ OCHOBAHWMEM [Ji BBeJEHUS HCTUHHOTO W CPEJHEro COJHEYHOTO
BpPEMEeHU.

Onsi 00bACHEHUA PAa3JHUUYUl B IPOAOIKUTEIbHOCTH HCTUHHBIX COJTHEUHBIX U
3BE3MNHBIX CYTOK BOCIIOJIB3YEMCA PUCYHKOM Ha c. 29 yueOHumMKa. Vcmosabdysa ycra-
HOBJIEHHYIO 3aKOHOMEDPHOCTBL, OOCYy:KIaeM, IOYeMy MeHAeTCS BUJ 3BE3THOTO Heba
B TeueHHWe rofia, T. €. II0YeMy BECHOH MBI BHAWM OJHU CO3BE3IUA, JETOM U Oce-
HBIO — Apyrue, u T. A. Tak KaK 3BE3JHBbIE CYTKU KOPOUYE MCTUHHBIX COJITHEUHBIX
CYTOK, TO OJHU W Te JKe 3BE3IBbI BOCXOAAT OTO AHA KO AHIO BCE paHbIe M PaHBIIIE
U CTAHOBATCS HEe BUIHBI C HACTYILJIEHUEM TEMHOTHI.

Hasa sydiiiero MOHMMAaHUS YPaBHEHUs BPEMEHU CJIeyeT IPOJAEeMOHCTPUPOBATH
ero rpad@uUecKyIo M TaOJIUUYHYI0 (DOPMBI, BOCIOJIB30BABIINCH, HAIIPUMED, ACTPOHO-
MUYECKUM KaJeHIapEM.

IIpeanaraem ydarquMcsi BCIIOMHHUTB, UTO B Kypce reorpaduu OHU BSHAKOMU-
JWCH C YAaCOBBIMH TosicaMu 3emyau u HyJeBbIM (['puHBHUUCKUM) MepuauanoMm. Jlaém
olpenesieHUE 6CEMUPHOZ0 EPeMEHU, NOACHO20 U MEeCmMH020 6peMeHU U yCTa-
HaBJIWBAEM CBA3b MEXKY dTUMM BeJMunMHaMu. V3ydeHuWe 3TOrO MaTepuaja BecbMa
aKTyaJbHO B HACTOAIEe BPeMsA, TaK KaK JIIOAU CTAJIU OOJIbIE IIyTeIlecTBOBATH,
¥ IPU STOM Ba’XHO IIOMHUTbH O MECTHOM BpPEMEHU, YTOObI He OIO3IaTh Ha II0e3[
WJIN CaMOJIET.

ITonesHo pacckasaTh ydJaliuMcs O CAy:K0e BpeMeHU (MM 3acJyIlnaTh JOKJIAL),
0 COBPEMEHHOM 9JTajJIoOHe BPeMeHM (9TOT MaTepuas 00Cy)KIajicai B Kypce (DUIUKU).
IMeHHO TOYHOCTH ATOMHOI'O BPEMEHHU II03BOJISET U3YyUYUTH HEPABHOMEPHOCTH Bpa-
ueHusa 3eMJid BOKPYT OCH W OOHApPY’KUTh 3aMeAJieHVe JTOTO0 BpaIlleHUd.

B mammoM maparpade BBOAUTCA AOBOJBHO MHOTO HMOHATUM, CBA3AHHBIX CO CUE-
TOM BPEMEHHU, UTO IIO3BOJISAET JIyYllle MOHSATHh HPUHIIUIBI CUéTa BPEMEHU U COOT-
HOIIIEHUST MEKAY DPa3JIUYHBIMU eIWHUIIAaMU ero cuéra. B majpHeHIeM 3TH IMOHS-
THUSA OPaAKTUUYECKU He HCIOJB3YIOTCH, IMOITOMY AOCTATOYHO M3YyUUTh UX HA yPOBHE
ONMCaHUS.

Hnsa saxkpemenus Marepuasa perraem 3agauy Ne 5 mHa c. 29 yuebHuMKa, pas-
Oupaem mpumep — 3amgauy Ne 5 Ha c. 17 3agauHMKa, B KOTOPOM MCIOJIb3YIOTCS
NPUHSATHIE B HACTOsIlee BpeMs 0003HAUEHUs BPEMEHW.

3acayminBaeM OOKJAIbl YUAIIUXCS O IPUHIUIIAX YCTPoWcTBa m 00 0COOEH-
HOCTAX KaJieHzapeii. Mcmoabsdyss MaTepuaa u3 pPYyOPUKU «ITO WHTEPEeCcHO» Ha
c. 31 yuebHuKa o myremrectBuu MaresnnaHa, o0CysKAaeM, YTO TaKOe JIMHUS CMEHBI
IaT, KaK U IOUYeMy <«TepPAITCA» JUO0 «00pasyioTcA» CYTKU IIPU €€ IIepeceueHuw.

3aKkaHUMBaeM YPOK HOJBEJEHUEM HTOTOB MBYUEHUA TJIaBBI 2 «ACTPOMETPU»
(c. 32 yuebHUKA) U OOCYKIeHUEM BOIIPOCOB.
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INpumenenue uHGOPMAUUOHHBLX MEXHONO2ULL
IIpu o6bACHeHNN MaTepHaaa MOYKHO HCIOJIb30BAThH MHTEPAKTHUBHYIO KapTy da-

COBBIX MMOsicOB Mupa — https://www.worldtimezone.com/index_ru.php
CBsI3b MEK/IY MECTHBIM U CPEJHUM COJTHEUHBIM BPEMEHEM IIOKa3aHa B MHTePaK-
TUBHOM 3KCIEePUMEHTAJIbHOM KOMIILIOTEPHOM ypoKe «3emuasa u Commme» — http://

astronomy-lesson.datalaboratory.ru. Marepuaa MoOKeT MCIOJb30BATh YUNUTEIDb IJIS
JeMOHCTpaInuu Ha sKpaHe. TaksKe ydaluecsi MOTYT IIPOUTH YPOK B KOMIIBIOTEPHOM
KJlacce MJIM [OMa B IIOIIIArOBOM PEXKKMeE.

TexHoJOTHUECKAsA KapTa ypoKa

dTtan ypoka
(pecypcei)

CopepxaHue
aTana

AdearenbHOCTb

yuutens

y4YeHUKa

lMpoBepka ycBoe-
HUS  MaTepuana
npoLIoro  ypoka
(y4ebHuK, 3apay-
HUK)

O6ceyxaeHe pe-
LIEHUS] Ka4yeCTBEH-
HbIX 3aja4, oTBe-
Tbl Ha BOMPOCHI

OpraHugyeTt obcyxae-
HMe, 3apaét  BOMpoO-
Cbl, KOPPEKTUPYeT OT-
BETHI

Bocnpounssogut  pe-
weHne 3aja4y, oTse-
yaeT Ha  BOMPOCHI,
obcyxaaeT peLleHus

M3y4eHne HoBOro
MaTepwuana

(y4ebHUK,  MyIb-
TMMeguiiHaa npe-
3eHTauus)

Becepa o0 npuH-
umnax CYéTta
BpEMEHU

Benér OGeceny, dop-
MynupyeT onpegesne-
HUs, obpaliaeT BHU-
MaHMe Ha  BaXHble
netanu, nenaer sanuv-
cu Ha pocke

CnywaeTt 006bsicHeHVe
yuuTens, y4actByeT B
06CyXaeHUn, 3anmuchbl-
BaeT onpegeneHvs u
BbIBOAbI B TETpaaw,
NpeAcTaBnseT  noaro-
TOBJIEHHbIN goma [o-
Knan,

3akpenneHve una-
Y4EHHOro maTte-
puana (3agayHuk)

PelweHne 3apad

PykoBoguT peLueHnem
3apay, OTBeYaeT Ha
BOMPOCHI, AAET MosiC-
HeHus

AHanusupyeTt ycnosue
3apjayn,  3anucbiBaeT
naHHble, Hame4aeT
X0[, pelleHunsi, obcyx-
[aeT MoJslyYyeHHble pe-
3ynbTathl, [AOMOJHAET
OTBETbl OAHOKJIACCHU-
KOB

MNopBeneHne nto-
roB ypoka (y4e6-
HUK, 3a0a4HuK)

06006ueHne nay-
YeHHOro Marepu-
ana, oueHka pa-
B0Tbl y4alumxcs

lMpepnaraetr BONPOCHI
ons obcyxaeHus,
noaBoOAUT WTOMW, 3a-
NAET 3ajaHne Ha oM

anHMMaeT yyactne B
obCcyXaeHun,  OueHn-
BaeT OTBETHI OOHO-
K/IaCCHMKOB, CBOIO pa-
ooTy, 3anunceiBaeT
Temy ypoka u 3aga-
HMEe Ha O0M
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HEBECHAA MEXAHMKA

Hnmezpayuonnoe npocmpancmeo

Ddusuka: TpUMeHEHVE 3aKOHA BCEMHDPHOTO TATOTEHUS M 3aKOHOB KJaccuye-
CKOM MeXaHWKHU IJId O0bACHEeHUA ABU:KeHUs maaHer B CosHeUHO cucreMe, pac-
yéra KOCMHUYECKUX CKOPOCTEIi.

Mamemamura: npeodpasoBanus (GOPMYJ U BLIUYKCJICHUA IIPU PeIIeHuu 3aaad,
SJUINNIC U ero CBOMCTBA.

Humepnem-pecypcot

AcTtpoHer — poccuiickad acTpoHOMHUUECKas ceTh (HayuHas uH(pOpMAaIuUs IO
aCTPOHOMUY, TJIOCCapUii, 6MOIMOTEeKa aCTPOHOMUYECKOI JUTepaTypsrl, dororagepes
KOCMHUECKUX 00BeKTOB u T.m.) — http://www.astronet.ru/

CaiirT s yuuTesieili aCTPOHOMHUM U JIEKTOPOB ILJIAaHETApPHeB, a TaKiKe IJIA BCeX
uHTepecywInuxcss — http://stellaria.school

Cucrema wmwupa Komepumxa — http://elementy.ru/trefil/21073/Printsip_
Kopernika

3akoH BcemMupHOro tarorenus — http://elementy.ru/trefil/23

3akousl Kemnepa — http://elementy.ru/trefil/21152

Heuxenme MIC3 — http://www.aviationsweb.ru/page-310.html

Hugopmayuonnvie pecypcol

VuebHO-MeTOAUYECKUIT KOMILIEKc: yueOHUK (c. 33—48), samaunuk (c. 18—
25), rerpamp-npakTurym (c. 13—15).

Hdononnumenvnvle pecypcol

1. Rawros []. IO., Kondarxosa E. B. MeroguuecKoe I1oco0ue IO HCIOJIH30BAHUIO
KOMILIeKca y4eOHOro o0OpYIOBaHUS [IJis IIKOJBHOTO KabuHera acTpoHomMuu. — M.:
ITpocsentenue, 2018.

2. Komnodaxosa E. B., Kavikos []. IO. Actponomusi. Meronmueckmue peKOMeEH-
Ialuu 10 IIPOBeJeHUI0 mpakTmuecKux pador. 10—11 wkaaccer: yueb. mocobue mis
ob1reobpasoBar. opranusanuii: 6a3oBbiii ypoBeub. — M.: IIpocsemienne, 2018, —
http://www.spheres.ru/physics/about/224/2757

3. Jlesuman E. II. MeTonuKa IIpenofaBaHUs aCTPOHOMUU B CPeJHEH IIKOoJie. —
M.: IIpocserenue, 1965.

4. MeronuKa IIpemojaBaHUA AaCTPOHOMHUM B CpexHell IIKoJie: IIocobue IJis
yuutena / B. A. Bopormnos-Benbsavmuuos, M. M. [laraeB, A. B. 3acoB u gp. —
M.: IIpocserenue, 1985.

5. Cypodun B. I'. Actponomus: Bek XXI. — Ppasuno: Bex 2, 2007.

6. Tamapuurxose A. M., Yzoavrnuros O. C., Padees E. H. Acrporomusa. Coop-
HUK 3amau u yupaskHenuii. 10—11 wkmgaccel: yueb. mocobue ajisg obIieo0pasoBAarT.
opraHusanuii. — 2-e usn. — M.: IIpocBemtenue, 2018.

7. Ounukjgonenud miaa pereit. T. 8. Acrponomusa [Tekcr] / I'm. pem. M. II. Ax-
céuoBa. — M.: Asanra+, 1997.

IHenu:

— IO03HAKOMUTH C I'€OIeHTPUUYECKON M IeJIMOIeHTPUUYECKON cucTeMaMy Mupa,
MOHATHUEM TOAWYHOTO IIapajljiaKca;

— U3YYUTh KOHQUTypanuum IJIAHET;

— ul3yuuTh 3aKOHbI Keljlepa — 3aKOHBI IBU)KEHUA ILJIAHET;

— HaAY4YUTh NPUMEHATH 3aKOoHbI Kelepa AJA ompenesieHUA IapaMeTPOB OP-
OUT, BBLIUMCJIEHUS IIEPUOJIOB OOpAaIlleHUs IIJIAHET;
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— IaTh OIpeesieHre IIePBO M BTOPOH KOCMUYECKUX CKOPOCTEH W BBIUMC/IUTDL KX,

— HAYYUTH IPOU3BOAUTEH PACUET TPAEKTOPUU KOCMHUYECKHX IOJIETOB U BpeMe-
HU IIOJETa.

Dopmubl opzanudayuu ywebHoi deamenvHocmu

dpouTanpHad paboTa YYHTENs C KJIACCOM, MEMOHCTPAIMU C KCIOJb30BaHUEM
MYJIbTUMEIUACPECTB, BBLIIOJHEHNE YYeHUKAMU WHIWUBUAYAJbHBIX 3aJaHUl ¢ uC-
OJIb30BaHUEM YyUYeOHO-MeTOAMUYEeCKOro KOMILJIeKca, pabora B MaJjbIX rpyIiax, Jia-
boparopHasi pabora.

ITnanupyemvie pesyrvmamovl. 00YyueHUA YUAULe20CA:

— @dopMyJHUpYyeT OIpeAesieHUs TeOIeHTPUYECKON U TeJIHOIeHTPUUYECKOH cu-
cTeM MUpa, KOH(QUrypanuii mjaHeT: IPOTUBOCTOSHVE, BEepXHee U HUIKHee COeIu-
HeHUsA, HAMOOJIbIIad BOCTOYHAS ¥ HamOOJIbINIasA 3alafHasd dJIOHTAIlUsA, Iapajliakc,
mepureanii, adesnii, mepsBasg M BTOPasi KOCMHUYECKHE CKOPOCTH, IMAPCEK;

— IIepeyMcJIseT IJIAHETHI II0 HMOPAAKY UX pacmojoskeHus orT CosHIA;

— yMeeT PACKpPBITh (PM3WUUYECKHI CMBICI BEJUYUH: IIapCeK, IepBas W BTOpPAs
KOCMHUUYECKHe CKOPOCTHU;

— dQopmyaupyer Tpu 3axoua Kermepa;

— yMeeT HCIIOJIb30BaTh 3aKOHbI Kelllepa 1 3aKOH BCEMHUPHOTO TATOTEHUS AJISA
pacuéra mapamMeTpoOB OpPOUT HeOECHBIX TeJ, IEePHOA0B O0palleHtil, KOCMHUYECKUX
CKOpoOCTel, TpPaeKTOPUil KOCMUUYECKHX II0JIETOB, BPEMEHU KOCMHYECKOTO II0JIETa.

YPOK 8. CUCTEMA MUPA N BUONMOE OBVXXEHWUE NMNAHET

3adawu ypokra:

— TIPOBEPUTH 3HAHHE OCHOBHBLIX TEOPETUUYECKUX ITOJOKEeHUN M3yUYeHHOTO Ma-
TepuaJjia U yMeHUe IIPUMEHSTh UX Ha IPaKTHUKE;

— MO03HAaKOMUTH C TeOIeHTPUUECKON M TeJIMOIeHTPUUYECKON CHUCTEeMaMHu MHPA;

— 000CcHOBaTh HEOOXOAUMOCTH IIEPEXOZa OT TEOIEHTPUUYECKOH CHUCTEeMBI MUpPa
K TeJNOIEHTPUYECKOM;

— M3YyYUTh KOHPUTypanuu IMJIAHET;

— OO0BACHUTH IIeTJIe00pasHOe IBUIKEHMEe IIJIaHeT C IO3UIMK TIeJINOIeHTpuYe-
CKOI CHCTEMBLI MUDPA;

— U3YYUTDH MOHATHE I'OSUYHOIO IIapajjiaKca U €ro CBA3bL C PACCTOSHUEM 0 3BE3MIbI.

INnanupyemvie pesyrovmamovl. 06Yy4eHUA YUAULE20CA:

— OIIEHUTH KAaUeCTBO YCBOEHUS TEOPETUUECKOT0 MaTepuaJja mo TemMe «AcTpo-
MeTpHus» W yMeHNe IPUMEHSTh 3HAHUS Ha HPaKTUKE;

— BBIABUTH IPOOEJBI B 3HAHUAX U YMEHHUAX yYaIllUXCs, ONPENESUTh OYTHU UX
yCTpaHeHUs;

— 3HaeT IMOJIOXKEHUA T'eOIEeHTPUUECKOU W TeJUOIEHTPUUYECKOM CUCTeM MHpPA;

— yMeeT IPUBOIUTH IPUMEPHI HECOCTOATETbHOCTHU TEJIUOIEHTPUUECKO CHUCTe-
MBI MUPA;

— o00bsAcHsAEeT MeTjeo0pasHOoe NBUKEHUE IIJIaHEeT C TOYKU 3PEeHUsl I'eJIUOIleH-
TPUUECKOI CHUCTEeMBLI MUPA;

— B3HaeT KoH(pUurypamnuu IJIaHET;

— pacKpbIBaeT CMLICJ MHapajjakca Kak (hU3MUeCKOl BeJINUYUHBI;

— paccuuUTHIBAET PACCTOSHUE IO 3Be3[Ibl B IIapceKax, 3Had e€é mapaJiaakc.

Hdocmuzaemvle pe3aynvmams. 06yieHus

Jluunocmmole: GopMUpPOBaHTE YOEIKIEHHOCTH B IO3HAaBaeMOCTU BcesieHHOI, Ha-
YYHOTO MUPOBO33PEHUA, COOTBETCTBYIOIIIET0 COBPEMEHHOMY YPOBHIO PasBUTHUSA HAy-
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KU, OTHOIIIEHUS K aCTPOHOMUHU KaK K Ba’KHOM COCTABJISIONIEH COBPEMEHHOI HAayUHO
KapTUHBI MUpPa U KYJIbTYPHI OOIIECTBA; CAMOCTOSTEIHHOCTH B IIPUOOPETEHUN HOBBIX
3HAHUI U IPAKTUUYECKUX YMEHUIT; OTBETCTBEHHOI'O OTHOIIEHUSA K YUEHUIO; KOMMYHU-
KaTUBHOM KOMIIETEHTHOCTH B OOIIEHUU ¥ COTPYAHUYECTBE CO CBEPCTHUKAMMU.

MemanpedmemHnuoie: GOPMUPOBaHNE YMEHUN CTPOUTH JIOTUYECKOE PacCyKje-
HUe, YCTAHABJIMBATH IPUUYMHHO-CJIEJCTBEHHbIE CBA3U, apIyMEHTUPOBATH CBOIO IIO-
BUIIUIO, OCYIIECTBJIATH KOHTPOJh CBOEH [IeATeJbHOCTH B IIPOIECCe MOCTUIKEHUS
pesyJabraTta; opmupoBanve u passutrue MKT-KommereHIMil; mpruoOpeTeHne OIbI-
Ta CaMOCTOSTEJLHOI'0 IIOMCKA, aHajmsa U oTéopa MHMOPMAIMN C KUCIOJH30BaHUEM
Pa3JINYHBIX MCTOUHWKOB; PAa3BUTHE MOHOJIOTUYECKOIl M AUAJIOTUYECKOI peum, yMme-
HUS BBIPAKATh CBOU MBICJIUM U CIIOCOOHOCTU BBICJIYIIIUBAThH COOECETHUKA.

IIpeOmemmnule: oBIafeHUE yMEHVEM pas3jindyaTh AeUCTBUTEJNLHOE U BUIUMOE,
dopMupoOBaHUe IEJOCTHON HAYUYHON KapTUHBI MUpPAa, MPEACTABJIEHUH O IT03HABAEMO-
¢t Mupa u 06 00BEKTUBHOCTY HAYUHOTO 3HAHWS; OCO3HAHUE CBSI3U MEXKAY YPOBHEM
Pa3BUTUA HAYKW U TEXHUKU U COBPEMEHHBIMU IIPEACTaBJIEeHUAMU O BcesleHHOM; Tpu-
o0peTeHUe OMbITa HAOJIOJEHUS aCTPOHOMHUUECKUX OOBEKTOB, ABJIEHUUA U ITPOIECCOB.

Pecypcovl ypora

OcHOBHBIE: KapTOUKMU C 3agaHusamMu (Tect), yueOHuUK (§ 8), samauHumK.

JdemMoHcTpalmoHHOE 000pPyIOBaHME: MEANAO0BEeKThl (AHUMAIIUA WJIU PUCYHKH,
MosICHAMIUE O0bsICHEHUE IeTJeo0pasHOro ABUIKEHUs IIJIaHeT B CHUCTeMaxX Mupa
IItonemes u Komepuuka); IIK u myabTuMeguamnpoeKTop (MM MHTEPAKTUBHAA [IO-
CcKa).

Homawnee 3adanue

Vuebuuk: § 8, orBeTuTh Ha BOIpPOCHI; 3amauHukK: Ne 3.1—3.8, 3.12.

Pexomendayuu memoducma

B Hauasie ypoka yuaiiyecsi BBIIIOJIHSAIOT TECT, IPOBEPSIONINIl UX 3HAHUSA II0 TeMe
«AcTpomeTpusi» U yMeHUe MPUMEHATb X Ha NpaKTuke. Marepuanabl K TECTY MOYKHO
B34ATh ¢ cabita Cretapus. PekoMeHayemMoe BpeMs BBITIOJHEeHUA Tecta — 10 MuHyT.

Tak kak yuarmecs y:Ke 3HAKOMBI C T€OIeHTPUUYECKON M TeJUOIeHTPUUYECKON
MozenaMu Mupa us Kypca «OKpysKaromuii Mup», IpeajaraeM IIPOBECTHU 3TOT YPOK
B (popMe HaAyUYHOH AuMCKyccur. Paso0bEéM KJacC Ha TI'PYIIIBI:

— 1-a rpynma — cTopoHHUKU cuctembl mupa IlTonmemesi. YIx samaua — pac-
CKasaTh O TeOIeHTPUYECKOII cucTeMe Mupa U IIPOJAEMOHCTPUPOBATL €€ IIOJIOMKU-
TeJbHbIE MOMEHTHI;

— 2-a rpynna — KPUTHUKU cucteMbl Mupa IITomemes. OHU pacCKasKyT O mHeT-
Jeo0pa3HOM ABUIKEHUU IIJIAaHET U O TPYAHOCTAX TeOIeHTPUUYECKOI CUCTEeMBI MUDA.
Takske sTa rpymna paccKasbliBaeT 0 KOHMDUTYpAIUAX ILJIAHET;

— 3-A rpynma — CTOPOHHUKHU cucTeMbl Mupa Komepuuka. OHUM m3jaraimoT oc-
HOBHBIE ITOJIOKEHUS TeJIUOIEeHTPUUECKO CUCTEMBI MUpPa U O0BACHAIOT IIeTeo0pas-
HOe JBUKEHUE IIJIaHEeT;

— 4-s rpymnma — acTpoHOMbBI-HaOJomaTenu. VX samaua — paccKasaTh O IIa-
pasliakce, HaJM4YWe KOTOPOTO CJIENYeT M3 TeJUOIEHTPUYECKOM CHUCTEMBI MUPA; O
TOM, KOTZa BIEpPBbIe yAaJiOCh M3MEPUThH IlapajllakC; KaK BBIYKUCIUTH PACCTOSHUE
IO 3BE3H, 3HaAA UX IIapaJjijaakc.

IToce pasbueHus Ha TPYNNBI U COOOIMIeHUA 3afad KayKJAOU TIpYIe ydalluecs
CaMOCTOATEeJIHbHO HAXOAAT HEeoOXoamMyio mM mHpopmamuio Jubo B yuebHUKe, 16O
ucmosib3yss pecypcbl MHTepHera. Ecau ecTh BO3SMOKHOCTH IIPEIOCTABUTH KaKJOU
rpynmne ITK, KOHeUHBIM pe3yJIbTATOM CaMOCTOATEJbHON paboThl OyaeT KpaTkas
mpeseHTanus. Eciu Taxkoil BO3SMOYKHOCTH HET, YUUTEIbh MOMKET IPEeNOCTaBUTH yde-
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HUKAM MMEOINUecd B ero PACIOPSKEHUN MeQUao0beKThl: AHHMAIUI0 O00'bICHEHUS
meTJIe00pPas3HOro ABMIKeHUs IuiaHer cucremamu mupa IItomemes u Komepuuka, cxe-
MbI, pucyHKU. Ha caMOCTOATEJbHBIN HOMCK MH(GOPMAIMKU U IOATOTOBKY BBICTYILIE-
HUS OTBOOUTCS 15 MuUHyT. 3TO BpeMsA yUNUTEIb MOYKET HCIIOJb30BATh MJIs IIPOBEPKU
TECTOB WJIM IJIA IIOMOINM YUYEHMKAM B IIOMCKE W CHUCTeMaTusanuu nHGOpMAaIuu.

Kaxgas rpymnma BeicTymaer ¢ mokJjazom (He Gojiee 5 MUHYT), 3aTe€M COBMECT-
HO YUYEHHMKH [eJIAIOT BBIBOJ, KaKue (PaKThl, SIBJIEHNs, COOBITHS IIPUBEJU K CMEHe
cucteM mMupa. OmeHUBAOTCA IIOJHOTA IIPEACTABJIEHHOI0 MaTepuralia, TOUHOCTL (hop-
MYJIIPOBOK, HOKa3aTeJIbHOCThL apryMeHTaIllNU.

IToATOTOBKY K AMCKYCCHUH MOJYKHO IIOPYYUTH BBLIMOJHUTH B KaueCTBE JOMAaIllHe-
TO 3aJaHUusA, B 9TOM cJIyuyae BpeMs Ha IIpeACcTaBJeHIe MOKJaI0B U UX OOCYKIeHUe
yBeJIUUYUBAETCS, A W AOKJAAbI OyAyT 06oJiee MOATOTOBJIEHHBIMU.

AlbTepHATUBHBINA BapMaHT — pPAaCCKa3 yYUTeJIsA O CHCTeMaX MHpa C OIOPOH
Ha y)Ke HMeIIuecs 3HAHUI.

ITpumenenue UHGOPMAYUOHHBLX MEXHONLO2ULL

Bo Bpems mOArOTOBKY K AUCKYCCUU YYEHUKHU KCIOJL3YIOT MHTEPHET-PEeCypPCHI.
ITo BO3MOXKHOCTY KasKkjas IpyIlla IOATrOTABJINBAET KOMIIBIOTEPHYIO ITPE3eHTAI[HUIO.

TexHoJIOTMUECKAas KapTa ypoKa
Bapuaum 1

C 3apaHusamn)

TecTa

NnoJIHeHNA TecTa

dTtan ypoka CopepxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuntens y4YyeHukKa
BbinonHeHve KP CamocToqaTeNb- KoHTponupyetr camo- BbinonHaetr  3apaHus
(Tecta) (kapToukm HO€ BbINOSIHEHNE CTOATENbHOCTb Bbl- TecTta

MNoprotoBka K
anckyceun (yy4eb-
HUK, MK nm
LPYron ragxeT cC
BbIXOAOM B WH-
TEPHET)

CamocTosaTeNb-
HblA MNOWUCK WH-
dopmaumm B

y4yebHuke, B WH-
TepHeTe, MOAro-
TOBKa BbICTYre-
HUS

OkasbiBaeT NoMoLb B
novcke wnHdopmaumn,
KOppekTMpyeT paboTy
rpynn

BbINOMHAET MOUCK WH-
dopmauum, obobuiaeT
N cuUcTemMaTuaunpyer,
rOTOBUT 4acCTb BbICTY-
nieHns B  COOTBET-
CTBUM C OTBEAEHHON
eMy poJiblo

HayyHas pguckyc-
cua  (MynsTumMe-

ONAHAs  Mpe3eH-
Taums, Menna-
00bEKTbI)

BbicTynneHne ¢
noknagamm 1M unx
obcyxaeHne

KoppekTupyeT BbICTY-
nneHve rpynmn, cne-
OUT 32 BPEMEHEM [0-
Knaga, nomoraet
nenatb 006006LWEeHNa n
BbIBObl

BeicTynaer ¢ pokna-
OOM UM nomMoraeT Ao-
Kfaaouvky, 3amaéT  BO-
npocbl, yyacTByeT B
obcyXaeHnn 0oknanos,
bopmMynmpyeT BbIBOAbI

MopBepeHne wmnto-
roB ypoka

MopseneHne uto-
ros, oueHka pa-
60Tbl  y4EHUKOB
Ha ypoke

Pykosoant npowec-
COM noaBeneHust UTo-
ros, oueHunBaeTt pabo-
Ty YYEHUKOB, 3adaéTr
3ajaHve Ha oM

MpuHnmMaeT yyactme B
obCy>XaeHUn, oLeHMBa-
€T OTBETbl OAHOKNIACC-
HWKOB, CBOIO paboTy,
3anucbiBaeT  3agaHue
Ha OoM
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Bapuaum 2

C 3ajaHusammn)

TecTa

NONIHEHUA TecTa

9T1an ypoka CopepxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuurtens y4YyeHuKa
BbinonHenve KP CamocTosATENb- KoHTponupyet camo- BbinonHset  3apaHus
(TecTa) (kapToukM HOE BbIMOJIHEHNE CTOSITENIbBHOCTb Bbl- TecTa

M3y4eHne HOBOro
MaTepuana (y4yeb-
HUK,  MynbTUMe-

Pacckaz o cu-
cTemax Mupa,
npUYnHax CMeHbI

PacckasbiBaer, ne-
MOHCTPUPYET Meama-
00bekTbl, Aenaet 3a-

Cnywaet o06bsicCHeHVE
yuuTens, yyacTByeT B
ob6CyXaeHnn, 3annchl-

YYEHHOrO  Mmarte-
puana (y4ebHuk,
3a[a4HKK)

CTBEHHbIX 3aaa4y

3afaHns,  PyKOBOAMUT
npoueccom obcyxae-
HUS OTBETOB

OVAHAA  npe3eH- reoueHTpruYeckomn nMCn Ha [ocKe BaeT onpeneneHus u
Taums) CUCTEMBI Mupa BbIBOAblI B TeTpaaun
rennoueHTpuye-
CKOM
3akpensneHve una- PeweHne  kave- Mpepnaraer yyeHukam BbinonHsiet  3agaHue,

OoTBEYaeT y AOCKU WUin
Cc MecTa, obcyxmaeT u
[OMNOJHAET OTBETbl Ofl-
HOKJTAaCCHUKOB

MonseneHve uto-
roB ypoka (y4eb-

MopsepneHne mnto-
roB, oueHka pa-

PykoBognt  npouec-
COM MoABeAeHUst UTo-

MpyHUMaeT yyactve B
o6Cy>XaeHnn, OLeHMBa-

HUK, 3a0a4HKK) 60TbI YY4EHVKOB roe, ouLeHuBaeT pabo- €T OTBETbl OAHOK/ACcC-
Ha ypoke Ty YYEHUKOB, 3adaéT HUKOB, CBOI paboTy,
3ajaHve Ha oM 3anncbiBaeT  3agaHue

Ha OOM

YPOK 9. 3AKOHbI KEIJIEPA

3adavwu ypoka:

— IOBTOPHUTH OCHOBHBIE IIOJIOJKEHUSA TeOLeHTPUUECKON U TeJIUOLeHTPUUECKOH
cuCTeM MUPa, KOHMUTYypaIlMU IJIaHEeT;

— u3yuuTh 3aKOoHBI Kermepa;

— OBJIAZIETHh CIIOCOGOM BBIUEPUUBAHUA DJLIUICA;

— HCIOJb30BaTh 3aKOHBI Kemepa [ BBLIYMCICHUS apaMeTpoOB OpOUT, Iie-
puomoB obpallleHus IIJIAHEeT.

ITnanupyemovie pe3ynvmamo. 06yueHUs YLau,ezocs:

— YyMeeT CTPOUTH IJLINIIC;

— dopmyaupyer Tpu 3axoHa Kemepa;

— IOHUMAaeT, YTO 3aKOHBLI Kelepa sBJISIOTCSA CJIEACTBUEM 3aKOHA BCEMUDPHO-
0 TATOTEHUS;

— YyMeeT BBIYUCJIATH HepUreabHoe u adesbHOe PACCTOAHUA;

— mnpuMeHseT 3aKoHBI Kemsiepa [nid o0BACHEHUS OCOOEHHOCTEH ABUIKEHUS
IJIaHeT W ITapaMeTPOB UX OPOUT.
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Hdocmuzaemovie pe3yromamuv. o6yuenus

JluuHocmHuule: opMUpPOBaHME YOEKIEHHOCTH B II03HABAeMOCTH DBcesieHHOI,
HAyYHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKU, OTHOIIEHHA K aCTPOHOMHUU KAaK K BaYKHOU COCTaBJISAIOINENl COBPEMEHHOMN
HaY4YHOW KapTUHBI MUpPA U KYJbTYpPBbI OOIIECTBAa; CAMOCTOATEJIBHOCTH B IPUOOpe-
TEHUW HOBBIX B3HAHUU U NPAKTUYECKUX YMEHUN; OTBETCTBEHHOI'O OTHOIIEHUA K
YUYEeHNI0; KOMMYHUKATUBHONM KOMIIETEHTHOCTH B OOINEHUU U COTPYAHUUYECTBE CO
CBEPCTHUKAMU.

MemanpedmemHtuole: (POPMUPOBAHUE YMEHUU CTPOUTH JIOTUYECKOE paccyKjie-
HUe, YCTaHABJIWBATHL NPUUYUHHO-CJEACTBEHHLIE CBA3U, apryMeHTUPOBATH CBOIO IIO-
BUINIO, OCYIIECTBJATH KOHTPOJHL CBOEH [OesATeJbHOCTH B IIpOIleccCe IOCTUIKEHUS
pesyabraTta; GopmupoBanue u passutue MKT-kKommereHIuii; mpuoOpeTeHNe OIIbI-
Ta CaMOCTOSITEJILHOT'O IIOMCKAa, aHajn3a U oTOopa MHAMOPMAIUN C UCIOJIb30BaHUEM
Pa3JIMUYHBIX MCTOUHUKOB; PA3BUTHE MOHOJIOTMUYECKON U AMAJIOTUYECKON peuu, yMme-
HUS BBIPA’KaTh CBOW MBICJIW U CIIOCOOHOCTU BBICJIYIINBATH COOECEIHUKA.

IIpedmemHuvle: OBIafeHVE yMeHHEM pas3jindyaTh AeHCTBUTEJIbHOE U BUAUMOE,
dopMupoOBaHUE IIEJIOCTHOU HAYYHOW KapTUHBI MHUPA, NPEJCTAaBJIEeHUUA O ITO3HABA-
eMOoCTH Mupa U 00 O0BEKTMBHOCTH HAYYHOT'O 3HAHUA; OCO3HAHWE IPUMEHUMOCTU
3aKOHA BCEMHUPHOTO TATOTEHUS K OIMCAHUIO IBUKEHUs HEOeCHBIX TeJl.

Pecypcovl ypokra

OcHoBHBIE: YUeOHUK, 3aJaUuHUK.

JemoucTpannonnoe odopynosanue: IIK u mysrbTuMenuanpoeKTop (Mau MHTED-
aKTHUBHAaSA OOCKa).

Homawnee 3adanue

Vuebuuk: § 9, orBeTuTh Ha Bompochl; 3amauHmk: Ne 3.16, 3.17, 3.20, 3.22.

Perxomendayuu memoducma

VYpok HaumHaeM ¢ OOCYKIEHUSA AOMAIIHETO 3aJaHUs: PeIleHUs KaueCTBEHHBIX
3a7au m OOCY’KIeHUsA OTBETOB Ha BOIPOCHI Ha c. 39 yuebHmKa. Taxike mpemyaraem
y4YaIlquMcs OTBETUTH HA BOIIPOCHI:

— Kakue TpygHOCTU B O0BACHEHUU JBUKEeHUA HeGECHBIX TeJl IPUBEJU K CMe-
HEe T'eOleHTPUUYECKON CHUCTEeMbI MUPA IeJIUOIeHTPUYECKOMH?

— UNsBecTHO, YUTO TreJUOIEHTPUYECKAs cuUcTeMa Obljla IIpeJio)KeHa B HauaJe
IIT B. mo H. . Apucrapxom CamocckuMm. ITouemy oHa ObLaa oTBepruyrta? Ilouemy
TeoIeHTPUYeCKas CUCTeMa Mupa Obljia OCHOBHOI B Te€UEHUEe CTOJIb JOJITOTO BpeMeHU?

C zakonmamu Kemepa yuaiuecs y:Ke 3HAKOMBI u3 Kypca ¢pusuku 9 u 10 Kiac-
coB. CienyeT IOBTOPUTH UCTOPUIO OTKPBHITUSA ITUX 3aKOHOB U UX POJIb B OTKPBITUU
3aKOHA BCEMHUPHOTO TArOTeHWsi. AKIEHTUPYeM BHUMAaHWE yYall[UXCsS Ha TOM, UTO
HabsogaTenbHble (DAaKThI: HEpaBHOMEPHOCTh nBuiKeHus COJHIIAa B TeueHUe Tofa,
mapaMeTphl OpOUT IIaHeT, ompenenéHHble T. Bpare, — Jjeram B OCHOBY 3aKOHOB
IBUJKEHUA TJIaHeT, ycraHoBJieHHbIX M. Kemnepom. O6pamtaemca K pyopuke «Mou
acTpOHOMMUYECKUe wucciaemoBaHusi» (c. 41 yuyeOHMKA) ¥ yYMMCS PUCOBATH SJLJIUIIC.
BBopuM moHATUA nepuzeausn U agenus.

Craenyer mpusBecTu o0e (POPMYJHMPOBKHU IIePBOTr0 3aKoHa Kemepa: smmupuue-
CKyI0, chopmysupoBanHyo B 1616 r. 1. Kemnepom, u o6o6ménnyo . HeoToHA.
IlepBrIii 0600IMIEHHBINA 3aKoH Kemepa omuchiBaeT ABUKEHNE OIHOTO HebecHOTro
TeJa B IOJIe TATOTEHUA APYroro, IIOITOMY NPUMEHUM [AJA ONUCAHUS ABUIKEHUS
He TOJIbKO ILJIAHEeT, HO M KOMET, a TaKiKe TeJl B JBOMHBIX CHCTEMAax.

OrMmeuaeM, YUTO BCJIECTBUE ABUKeHUA 3eMau BOKpPYyr CoJIHIIA MO JIIUNTHYE-
cKoil opbuTte pasmepbl CosHIIA HA HalleMmM HeOe MOJKHBI MEHATHCH.
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Bropoit s3akom Kemsepa mosBosisieT OOBSICHUTH HEPABHOMEPHOCTbH BUIUMO-
ro aBukenus CoJsiHIla B TeueHue rojga. Tperuii 3aKOH CBA3BIBaeT BCe ILJIAHETHI B
CTPOUHYIO €IMHYIO IJIAHETHYIO cucTeMy. VICIOJB3ys €ro, MOYKHO BBIUMCJIUTH IIe-
puoabl oOpaImieHusA IIJIaHeT, €CJIU M3BECTHBI OOJIbIHE ITOJyocH uUX opouT. Bropoit
3akoH Kemiepa SKBUBAJIEHTEH 3aKOHY COXPAaHEHUS MOMEHTA MMIIYJbCA.

Onwupasich Ha 3aKOH BCeMHPHOro TaroreHus, V. HproTon 0000IMI TpeTuil 3a-
koH Kermiepa, BBead B HeEro MacChbl I'DaBUTAIIMOHHO B3aWMMOeHCTBYIONIUX Tea M,
u M,:
T’ 4r’ T*(M,+M,) 4n’

& GM, + M, "™ 7 G M

Tax xax B CoJHIle cocpemoToueHa IMpaKTuduecKu Bcsa Macca COIHEUHOM cucTe-
mbl (Gostee 99% ), TO OUEBHIHO, YTO MacCaMM ILIAHET MOXKHO IIpeHeOpeub, M TOraa
nJsa Jaio0o# IIaHeThl cupaBeasamBa (opmysia (c. 43 yueOHUKA)

T 4n’
a3 GM@ .

Panee (ma ypoke 1) o0cysKmajicssi BOIPOC O TOYHOCTU U JOCTOBEPHOCTH aCTPO-
HOMUYECKUX wuaMepeHuii. Ha maHHOM ypoKe cieayeT OOCYAUTh, KaK M3MepPSIoT
Macchl HebecHBIX Tes. PusnuyecKas OCHOBA TaKUX HM3MEPEHUH — 3aKOH BCEMUD-
Horo taroreHus. CylecTByeT Tpu cmocoba oIpeesieHNMs Macchbl HeOGecHOro TeJia,
6asupyroIiirecsa HA 3TOM 3aKOHe:

— u3MepeHUe CUJbl TSIKEeCTU Ha HNOBEPXHOCTU JAHHOTO TeJja;

— WUCIIOJIb30BaHME TPeThero ob6OOIEHHOTO 3aKoHa Kermepa;

— aHaJIM3 BO3MYILEHUS IBUKEHUN HEOECHBIX TeJI, BbIZBAHHOT'O MCCJIELyeMBbIM
TEJIOM.

OueBUAHO, YTO TEPBBIN CIOCOO0 B HACTOSINEe BpeMs MNPUMEHUM TOJBKO IJIA
3emu. Tperuii 0600ITEHHBIN 3aKOH Kemsepa IIO3BOJISET ONPENESUTHh COOTHOIIIEHUE
MeXXKJy MaccaMU I[eHTPAJbHBIX TeJ ABYX CHCTE€M, €CJIM MacCaMM CIYTHUKOB MOJXK-
HO mpeHeOpeub. Paccmorpum mpumep. IIycTh MMEIOTCS OBe CHUCTEMBbI, KaKaas U3
KOTOPBIX COCTOUT U3 IEHTPAJBHOI'O Tejla M CIYyTHUKA. Macchl IEeHTPaJbHBIX TeJs

obosunauum M; u M,, MacChbl COYTHUKOB — M, U My, OOJIBIIINE IIOJYOCHU OpOUT —
a, u a,, nepuoabl oopamenus — T; u T,. 3anuinem ypaBHeHue (1) Iia KaKkIou
CUCTEMBI:

le (M, +m)) _ 47752
a -G
Tzz (M,+my) 477‘:2
a; G
IIpaBble 4acTH IMOJYYEHHBIX BHIPAKEHWN PABHBI, IPUPABHAEM HX JEBbI€ YaCTHU
U TIOCJe HEeCJOKHBIX IPeoOpa3OBaAHUN IIOJYUNM:
M+m _ &)
My+m, @l
IIpene6peras mMaccaMM CIIyTHUKOB, IIOJIydaeM

32
M, _aT,

= 32
M, aT
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Urak, mo HaOJOgaeMBIM XapakTepucTUKam (OOJIbIINEe MMOJYOCU U IEePUOIBI
obpalleHusi CIIyTHUKOB BOKPYT IEHTPAJBHBIX Te€J) MBI CMOYKEM OIIPEAEeSUTH COOT-
HOIIIEHWE MAacC IeHTPAJbHBIX TeJ B paccMaTpuUBaeMbIX cucreMax. KoHeuHo, mpu-
MeHeHNe TaKOoT0 MeToJa MMeeT MHOTO OTPaHWYeHUI, HO 3TO €IWHCTBEHHBIN CII0CO0
IPSAMOTO OIIPefieJIeHNA MacC HeOeCHBIX TeJl II0 HaGJII0JaeMbIM XapaKTepPUCTUKAM.

AKIeHTHpYeM BHUMAaHUE ydalliuxcsd Ha TOM, YTO 3aKOHBI Kemiepa ONIUCHIBAIOT
IBU)KeHMEe B CHCTeMe [BYX M30JIMPOBAHHBIX Tesi. TOJBKO B 9TOM cjaydae 3aKOHBI
BBITIIOJIHAKOTCA TOYHO. HO B PeaJIbHBIX IIJIaHETHBIX CHCTeMaX MHOI'O TeJI, BCe OHU
TPABUTAIIMOHHO B3aMMOJENCTBYIOT KaK C IeHTPAJbHBIM TeJOM — 3Be3[oi, Tak
U Ipyr ¢ ApyroMm. BcileicTBue STOrO IPOUCXOLUT 603MYyuLeHUe — OTKJIOHEeHUe
IBV)KEHUS TeJl OT PACcCUMTAHHBIX IO 3akKoHaMmM Kemsepa op6ut. IIpuBomum wmcto-
pUYecKuil mpuMep: OTKPbITHe IIaHeThl HenTtyH — pyoOpuka «Teopusa, rumoressl,
GaxThI...» (c. 43 yuebHUKA).

OrmeruM, uTO GOJIBIIASA YACTh MaTepuajia JaHHOTO YPOKa y»Ke M3BecTHA yue-
HUKaM u3 Kypca pusuku 9 kKiaacca. [losTomy o6bacHeHHe HOBOTO MaTepuasa Iieje-
coo0pasHo MpoBecTH B (popMe Oecelbl ¢ OMOPOI HA MMEIOIUecs 3HAHUS, MTOIIOJHAA
u yriayoasas ux.

Jlyis sakpeIyieHUsA MaTepuaja IIpefJjaraeM ydaliuMca pemuTh 3azauu Ne 3.13
u 3.14. Tax Kak BeJHKOe IIPOTHUBOCTOsIHME, Habamomasineeca 27 umioaa 2018 r.,
COBIIAJIO C IIOJIHBIM JIYHHBIM 3aTMeHHEeM, HaBepPHAKA HaWAyTCA YUYeHUKU, HabJIIo-
IaBIINe dTU sABJeHUA. MOKHO IPOBECTH AEMOHCTPAIIUIO C MCIOJH30BAHUEM 3JIEK-
TPOHHOTO IIaHerapus Stellarium, yCTaHOBUB HYIKHYIO naTy (IJis 9TOTO WCIIOJIb-
syercsa kJasuina F5).

OrpabaTbiBaeM yMeHUe NOPUMEHATH TpeTuil 3akoH Kemimepa, pemas sagayum
Ne 3.18, 3.19, 3.23 u obcyskaas pes3yJabTaThI.

ITpumenenue UHGOPMAYUOHHBLX MEXHONLO2ULL

YPOK I0JIe3HO COMPOBOAUTH MYJbTUMEIUNHON ITpe3eHTaIlNen.

TexXHOJIOTNYECKasE KapTa ypoKa

OTan ypoka
(pecypcei)

CopepxaHue
arana

AeaTenbHOCTb

yuutens

y4yeHuka

lMpoBepka ycBoe-
HMS  Martepuana
NPOLUSIOro  ypoka
(yy4ebHuk, 3apay-
HUK)

O6cyxaeHue pe-
LieHus Kave-
CTBEHHbIX 3ajad,
OTBETbl Ha BO-
npocsbl

OpraHugyeTt obcyxae-
HUe, 3apaéT  BOMpo-
Cbl, KOPPEKTUPYET OT-
BETHI

Bocnpoussoant  pe-
leHne 3agay, oTBe-
YaeT Ha  BOMPOCHI,
obcyxaaeT pelleHue

M3yyeHne HOBOro
MaTepuana (y4eb-
HUK,  MyflbTUME-
OVAHaa  npeseH-
Taums)

becepa o 3ako-
Hax OBUXEHUS
nnaHeTr

Benér OGeceny, dop-
MynupyeT onpegesne-
HUA, obpallaeT BHU-
MaHMe Ha  BaXHble
netanu, genaet 3anu-
Cu Ha pocke

CnywaeTt o6bsicHeHue
yunTens, ydacTByeT B
00CYXaOeHUM, 3anunchl-
BaeT onpeneneHus u
BbIBOOBI B TeTpaau,
NpefcTaBnsieT Mnoaro-
TOBJNIEHHbLIA OomMa [o-
Kknag,
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lMpoaomxeHne
dtan ypoka CopepxaHune AeATenbHoCTb
(pecypchbl) aTana
yuuTtens y4yeHuka

3akpensieHne uns-

PeweHne 3apay

PykoBOoaNT pelueHnem

AHann3npyeTt  ycnosue

Y4EHHOrO  MaTe- 3a4a4, oOTBevYaeT Ha 3a4a4un, 3anucbiBaeT
puvana (y4ebHuK, BOMPOCLI, OAET MOsAC- [aHHble, HaMe4aeT Xxof,
3aa4HVK) HeHus pelleHns,  obcyxamaert

nosny4eHHble peaysnbra-
Thl, ZIOMOJIHAET OTBETHI
OJHOKJTAaCCHUKOB

MonseneHvie uto-
roB ypoka (y4eb-
HUK, 3afa4HuK)

06006L1eHne unay- MpennaraeT BOMPOCHI
YEHHOro martepu- onsa obcyxaeHus,
ana, oueHka pa- noasBoguT wuTtoru, 3a-
60Tbl y4almxcs [aéT 3ajaHne Ha OoMm

MpuHMaeT yyactme B
obCy>XaeHnN, OLEeHMBa-
eT OTBETbl OAHOKIIACC-
HUKOB, CBOIO paboTy,
3anMcbiBaeT Temy ypo-
Ka 1 3ahaHve Ha [oM

YPOK 10. KOCMWYECKUE CKOPOCTWU. MEXIJIAHETHbBIE MOJIETbI

3adavwu ypoka:

— [aThb OINpeJeSIeHNUs MePBOil ¥ BTOPOM KOCMUYECKUX CKOPOCTEH U BBIUUC/IUTH UX;

— MO03HAKOMUTBH C Teopueil KOCMUUYECKUX IMOJETOB;

— TOPOU3BECTU PACUET TPAEKTOPUII KOCMUUYECKHUX ITOJETOB;

— wmCcCen0BaTh ABUMKEHNE KOCMHYECKUX CIIyTHUKOB 3eMJIU.

ITnanupyemoie pesynomamuvl. o0yHeHUA YULAULE2OCA:

— yMeeT BBIBOAUTL (DOPMYJIBI IIEPBOM M BTOPOM KOCMHYECKUX CKOPOCTEN;

— pacCUUTHIBAET KOCMUYECKUE CKOPOCTU, IlapaMeTpPbl OpPOUT KOCMHUUYECKUX
armapaToB;

— B3HaeT, KaK OIPeAeJUTh ONTUMAJIbHYI TPAeKTOPUIO II0JIETA KOCMUUYECKOIO
ammapara;

— BBIUUCJAET CKOPOCTU ABUIKEHUS CIYTHUKOB IO KPYTOBBIM U OJIJIUIITHUE-
CKUM opoOuTam;

— yCTaHaABJHWBAET YCJOBUS BO3MOYKHOT'O CTOJKHOBEHUS CIIYTHUKOB U OI€HU-
BaeT MOCJIEJICTBUS 9TOTO.

Hdocmuzaemovie pe3ynomamuv. o6yuenus

JluunHocmHuule: GopMUPOBaHUE YOEKIEHHOCTH B MO3HABAeMOCTH BceJleHHOM, B
HEO0XOAMMOCTY Pa3yMHOTO HCHOJb30BAHUA NOCTMIKEHUI HAYKW IJIA HAaJbHEHIIero
PasBUTHUA IIUBUINIAINYN, HAYUYHOTO MUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO PasBUTHUSA HAYKH, OTHOIINEHUS K ACTPOHOMHUM KaK K BaKHOM cocTas-
JISIIONeHl COBPEMEHHOUM Hay4YHOII KapTUHBI MHPa U KYJBTYPHI OOIIIEeCTBA; CAMOCTOSI-
TEJBHOCTU B IPUOOPETEHUN HOBBIX 3HAHUN ¥ IMPAKTUUYECKUX YMEHUIA.

Memanpedmemmnuvle: hopMUpPOBaHUE YMEHUIl BOCIIPUHUMATH, IlepepabaTbiBaTh
U TPeACTaBJATH WH(OPMAIIUIO B CJOBECHOII, 00pasHOl, CUMBOJUYECKOIl (dopmax,
aHAJIU3UPOBATh W IlepepabaThIBaTh MHOJNYUYEHHYIO WHGMOPMAIMIO B COOTBETCTBUU C
IIOCTABJIEHHBIMU 3aJayaMM, CTPOUTH JIOTMUYECKOe DAaCCYsKAeHHe, YCTaHABJIUBATH
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IPUYNHHO-CJIEJCTBEHHBIE CBA3U, apryMeHTHUPOBATH CBOIO IO3UI[UIO, OCYIIECTBJIATH
KOHTPOJIb CBOEH IesATEeJTbHOCTH B IIPOIECCe AOCTUIKEHUs Pe3yJIbTaTa; COOTHOCUTH
CBOU AEHWCTBUSA C IJIAHUPYEMBIMU DPe3yJIbTaTaMU, OCYIIECTBJIATH KOHTPOJb CBOEI
IeATeIbHOCTA B IIPOIECCE NOCTUKEHUSA Pe3yJIbTAaTOB.

IIpedmemHbLe: OBIafieHVEe HAYUYHBIM IIOJXOJOM K PEIIeHUIO PA3JINUYHBIX 3a1ad,
dopmupoBaHre yMeHUA (POPMYIUPOBATH T'MIIOTE3BI; MOHUMaHUE (PUBUUECKON CYIIl-
HOCTU HaOJIIOJaeMbIX aCTPOHOMUYECKUX SABJIEHUI U IIPOIECCOB; OCO3HAHUE CBA3U
MEeXAY YPOBHEM PA3BUTHUA HAYKH N TEXHHUKHW W COBPEMEHHBIMM IIPEeACTaBJIE€HUAMNU
o Bcenennotii.

Pecypcovl. ypora

OcHoBHBIE: YUeOHUK, 3aJaYyHUK, TETPAAb-IIPAKTUKYM.

HemoucTpannonnoe ooopynosanue: [IK u mysrbTuMennanpoekTop (Uiam mHTED-
aKTHBHAs J0CKa), JOKYMEHT-KaMepa.

Homawnee 3adanue

Yuebnuk: § 10—11, orBeTuTh Ha Bompochkl; 3amzauHmk: Ne 3.32, 3.35, 3.36,
3.39.

Perxomendayuu memoducma

Vpok HaumHaeM C OOCY:KIeHUsA PelleHud 3ajJad, 3aJaHHbIX Ha qoM. O6Gcy:xmasd
pemenne samaum Ne 3.19, BeIICHAEM, II0 KaKOl TPAEKTOPUHU [ABUIKETCS KOMeTa
Tannesa (sanuic ¢ GOJNBIINM 9KCIIEHTPUCUTETOM).

Tax Kak yacTb Marepuajia 9TOT0 ypoKa (KOCMHUYECKMe CKOPOCTM) M3BEecTHa yda-
muMesa U3 Kypca Gusuku 9 KJjacca, Ipu OOBACHEHWM OIUpaeMcsa Ha WX 3HAHUA.
Bcnmomuuaem (opMyaMpoBKY TepBOro OOOOIIEHHOTO 3aKoHA Keruiepa u Iipejiaraem
y4JaImMcs OTBETUTH Ha BOIIPOC: UeM OIpenesisgeTcsa (popMa OpOUTHI UCKYCCTBEHHBIX He-
GecHbIx Tes? [lasiee BCIIOMUHAEM OIpPeAeseHUsT U (hOpMyJIbI IIEPBOIi M BTOPOI KocMmIUe-
cKux ckopocreii. Pertaem samauy Ne 8 m3 yuebHuka (c. 44) m Ne 3.28 m3 3amauHmKa.

IIpu o0bsicHeHVMU TPUHIIAIIOB IOJETa KocMuueckux ammnapartoB (KA) oGparmaem
BHUMAaHMNE YUaIlMXCA Ha THIATEJIBLHOCTh pacuéToB. CoolOIllaeM ydarmMcs, YTO BO3-
MOJKHBI Pal3JIMYHbIe OPOUTHI, KOTOPBbIE 3aBUCAT OT HAUaJIbHOHM cKopoctu KA, HO om-
TUMaJBHOI C TOYKM 3DEHUA 3aTpaT SHEPIUHU SABJAETCA IOJIYdJIIUITHYECKasd opouTa,
YIOBJIETBOPSIIOIAA ciaeayonmM ycaoBuam: CosiHIle HAXOAUTCS B OOHOM u3 (DOKYCOB
opboutel KA; mepurenuii u apenuit opoutrsl KA jmexxar Ha opburax 3eMJIN U ILJIAHETHI.

B yue6HUKe npuBeéH pacuéT nmapaMeTpoB opouThl KA mpu moséTe K BHEITHUM
miaaneram. Ha gom maéMm 3aJaHme pacCUMTaTh ITapaMeTpPhbl OPOUTHI M BpeMs IIOJIETA
KA & Bemepe. O0palriaeM BHUMAaHMWE yUAIUXCsS Ha TO, KaK CJeAyeT IIPOU3BOAUTDH
sanyck KA B saBucuMocTH OT KOHeuHOI Ienu. CKOPOCTH IBMI)KEHUSA 3eMJU II0
opbure cocrasaseTr npumepHo 30 km/c. Ecau mpeacTouT mosgéT K BHEITHEHN mIJaHeTe
(Mapc, IOntutrep, CaTypH u T. 1I.), 3alIyCK IIPOU3BOAUTCA B CTOPOHY ABUKEHUA 3eM-
JUW, ecaW K BHYTPEHHell — NOPOTUB ABUKEHUSI 3eMJH. YUalluecad MOTYT CaMOCTO-
ATEeJIbHO OOBACHUTDH, IIOUEMY HYJKHO COOJIOJATH 9TO IPABUJIO, BCIOMHUB IIPABUJIO
ciro:keHUus ckopocrteit. Tak:Ke obcysKaaeM ciaemyioli@e MOMEHTHI: Tpu 3amycke KA
K BHEIIIHEH IJIaHeTe IIepUrejnii ero opOUTHI coBIazaeT ¢ 3eMJEi, adeauii Haxo-
IUTCS B TOYKe IlepecedyeHus OOJIbIIOM ocu opouTbl KA ¢ opburoil muanerbl, KA
U mJIaHeTa JOJIKHBI OJHOBPEMEHHO momoiTm K adenuio; ecau KA wmanpasisercsa
K BHYTpeHHell IiaHere, adesnii ero opOUTHI coBHajaeT ¢ 3eMJéil, mepureanii Ha-
XOAUTCS B TOUKE IlepeceueHusi 0oJbIoil ocu opouTel KA c¢ opbuToii miaanersr, KA
U IJIaHeTa OOJYKHBI OMHOBPEMEHHO IIOJOUTH K HePUreIuio.

B yue6HUKe mpuBeneHa ¢dopMysia, IO KOTOPOH MOYKHO PACCUUTATh BPEeMsA IIO-
Jéra u KoHMGUrypauuio IJIaHeThl B MOMeHT crapra KA.
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IlepexommM K BBITIOTHEHUIO IPaAKTUUYECKoil paboTel 4 «VcciaemoBaHue IBUIKE-
HUSI MCKYCCTBEHHBLIX CIIyTHHKOB 3eMJIMN» TeTpagu-mpakTuxyma. IIogpo6HO MeTomu-
Ka BBIMIOJIHEHUA 3TOU pPaboThl majiokeHa B [2]. 3akaHumBaeM ypOK OOCyKIeHUeM

pesyJabTaToB JabopaTOPHOM PadOTHI.

IIpumenenue UHGPOPMAYUUOHHBLX MEXHONO2UL
YPpoK mOJe3HO COIPOBOAUTL MYJbLTHMeOUIIHON mpeseHTamnueir. Ha srame ca-

MOCTOATEJBHOI'O DPelleHMud 3aJad YYeHHUKHW WM Y4YHuTeJb C IIOMOIIBIO AJOKYMEHT-

KaMepbl AEeMOHCTPUPYIOT HA SKPaHe pellleHue 3aJaui, OOBACHSIOT XOJ PeIleHUs
U aHAJIM3UPYIOT MOJIyYeHHBIE pe3yJjbTaThl. Ha Bcex sTamax ypoKa YYEHHUKH MOLYT
HMCIOJIL30BAThL pecypchl VIHTepHeTa.

TexHOIOTHYECKAasA KapTa ypoKa

dT1an ypoka
(pecypcbi)

CopepxaHue
aTana

AdearenbHoCTb

yduutens

y4yeHuka

lMpoBepka ycBoe-
HUS  martepuana
MPOLLIOro ypoka

OTtBeTbl Ha BO-
npochkl, npoBepka
pelweHns 3apad

OpraHusyeTr nosToOpe-
HWe, 3apaéT  BOMpo-
Cbl, KOPPEKTUPYET U
[OMNONHSeT OTBEThI

OTBeyaeT Ha BOMPOC,
aprymeHTupys CBOIO
TOYKY 3pPEHUs, BOCMPO-
N3BOAUT peLLeHne 3a-
[a4y, 3aJaHHbIX Ha JOM

AkTyanusaumnsa
3HaHUN (Y4ebOHUK,
3aa4HNK)

[MoBTOpPEHNE Ma-
Tepvana Kypca
dU3NKN:  KOCMU-
yeckme CKOpOoCTH
M UX BblYUCIEHNE

3apaéTt BOMPOCHI,
KOPPEKTUPyeT  OTBe-
Thl; dopmynupyeTt
TEMy Yypoka, 3agaéTt
3ajaHve Ha  OoMm,
npepnaraetr  3agauv
ONs pelueHuns

an/IHI/IMaeT yyactne B
obcyxaeHun, oTeevaeT
Ha BOMPOCHI; 3anuncbl-
BaeT Temy ypoka wu
3afaHve Ha OoMm, pe-
waeT 3agayn, KOM-
MEHTUPYET  peLleHune,
obcyxpaeT pesynbraThl

M3y4eHne HOBOro
MaTepuana (y4eb-
HUK,  MyfbTUME-
OuiHas  npeseH-
Taums)

Becepa o wmex-
MAHETHbIX MONé-
Tax

O6BbACHAET  MPUHLMNMbI
pacyéta  TpaekTopwuii
MEXMNAHETHbIX  NoNé-
TOB, oOOpallaeTr BHU-
MaHWe Ha BaXHble Oe-
Tanu, OenaeTt 3anucu
Ha pocke

CnywaeT 0ObSACHEHMNE
yyuTensi, y4acteyeT B
o6CcyXaeHnn, 3anuchbl-
BaeT OnpeaeneHus u
BbIBOAbI B TeTpaav

BbinonHeHve na-
6opaTtopHoii  pa-
60Tbl  (TeTpanb-
NPakTUKym)

BbinonHeHve na-
6opaTtopHoii  pa-
60Tbl, odopmie-
HUEe pe3ynbTaToB

OpraHu3syeT BbIMNOJHE-
Hne nabopaTopHOW
paboThl, oKasblBaeT
NMOMOLLb MPU BO3HMK-
HOBEHWUM 3aTpyaHEHUI

BbinonHaeTt 3a0aHnda B
TeTpaan-npakTukyme,
oTBEYaeT Ha BOMPOCHI
Ana 3akpenneHna ma-
Tepvana, 3agaéT BO-
npocChbl y4nTenio

MonseneHve wuto-
roB ypoka (y4eb-
HVIK, TETpaab-npaK-
TVIKYM)

06006LeHne unay-
YEHHOro MaTepu-
ana, oueHka pa-
60Tbl y4almxcs

Mpepnaraetr BOMPOCHI
ang obeyxaeHus,
noaBOOUT UTOTU

MpyHUMaeT yyactve B
00Cy>XaeHnn, oueHMBa-
eT OoTBeTbl OAHOKNacc-
HWKOB, CBOIO paboTy
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CTPOEHME COJIHEYHOW CUCTEMBbI

Humezpayuonnoe npocmpancmeo

Ddusura: MaTHUTHOE TI0JIe 3eMJIU, CIIOCOOBI TEIJIOTIEPefadr, 3aKOH BCEMUPHOTO
TATOTEHUA.

Mamemamurka: npeobpasdoBanus (GOPMYJ U BBIYNCJIEHUSA IIPU PEIIEHUU 3agad.

T'eozpagus: dpopma, pasmepbl, ABUKeHHe 3eMJIM; 3€MHAas IOBEPXHOCTb, BHY-
TpeHHee cTpoeHme 3eMJIU.

Humepnem-pecypcot

AcTpoHer — poccuiicKkasd acTpoHOMHUECKas ceTh (HayuHas WHMGOpPMAIUS IO
aCTPOHOMUU, TJIOCCAPUI, OUOJIMOTEKa aCTPOHOMUUECKOH JINTepaTyphl, d)oToraiepes
KOCMUUYECKUX O0BbeKTOB u T. m.) — http://www.astronet.ru/

CaiiT ans yuuresieii aCTPOHOMHUM U JEKTOPOB IJIAHETApHeB, a TaKiKe IJIA BCeX
uHTepecyomuxcsa — http://stellaria.school

Omnatia-momens Cosimeunoit cucrembl — https://www.solarsystemscope.com/

Bugeodpparmenr «IIperneccus ocu Bparienusa 3emun» — https://www.youtube.
com/watch?v=cKPSLn8IBPO

Anumanus OPUJIXBOB W OTJUBOB (QHIJIOA3BIUHBINA pecypc) — http://www.
edumedia-sciences.com/en/media/97-tides-physics

Anumanus npuauBoB u oTaiuBoB — http://megabook.ru/media/IIpuauss % 20
% 200TauBs1 % 20(aEuMAaIims)

HugopmayuonHnvle pecypco

YuebHO-MeTOAMUECKUIT KOMILIEKC: yueOHUK (c. 49—74), samaunuk (c. 26—
34), rterpagb-npakTuKym (c. 16—17).

Hdonoanumenvnovle pecypcot

1. Kawros /. IO., Kondaxosa E. B. Metonuueckoe mocobue 0 MCIIOJIb30BaHUIO
KOMILTeKca yueOHOro O0OpyIOBaHUA OJA ITKOJBHOTO KaOuHeTa acTpoHOMuu. — M.:
ITIpocsemienne, 2018.

2. Kondarosa E. B., Knvikos [[. FO. ActpoHomus. Mertoguueckue peKOMEH-
Januy II0 IIPOBENeHUI0 IIpakThudeckux pador. 10—11 Kiaccel: yueb. mocobue s
obrmreobpasoBaT. opramusanuii: 6a3oseiii ypoenb. — M.: Ilpocsemenne, 2018. —
http://www.spheres.ru/physics/about/224/2757

3. Jlesuman E. II. MeToauka IIpenofaBaHUs ACTPOHOMUU B CpemHell IIKoJe. —
M.: IIpocgemienue, 1965.

4. MeToguKa mIpemnofaBaHUsA acCTPOHOMHUU B cpegHell IIKoJie: mocobue mJisd
yuurtena / B. A. Bopormnos-Benbamuuos, M. M. [laraes, A. B. 3acoB u ap. —
M.: IIpocsemtenue, 1985.

5. Cypdun B. I'. Conneunasa cucrema. — M: Pusmaraur, 2008.

6. Tamapruxos A. M., Yzonvnurxos O. C., @adees E. H. Acrpornomus. Coop-
HUK 3amau u ympakHenuiti. 10—11 xjaccel: yueb. mocobue mJyis o0OieoOpas3oBar.
opragmsanuii. — 2-e usa. — M.: IIpocsemenue, 2018.

7. Ounukionemusa s gereii. T. 8. Acrponomus [Texcr] / I'm. pex. M. II. Ax-
céuosa. — M.: ABaura+, 1997.

Ienu:

— cdopMUpOBaATh MOHATHUA: IJIAHETAa, KapJIWKOBasdg IJIaHeTa, CIIyTHUK, acTe-
poup, KomeTa, MeTeop, Mereopous, CosHeyHasa cucreMa;

— IIO3BHAKOMUTBL C COBPEMEHHBIMH MeToxaMu ucciaenoBaHus CoJIHEUHOU cu-
CTEMBI;
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— us3yuuTh cTpoenue COJHEUYHON CHCTEMBI;

— IIO3HAKOMUTL C COBPEMEHHBIMHU IIPEACTABJIEHUAMH O Ipoucxoxpenun Cou-
HEYHOM CHCTeMBbI M HCTOPWEH MX CTAHOBJIEHU;

— HAYYUTh IPUMEHATh (PU3UUYECKHEe TeOpUU IIPU OOBACHEHUUN MNPUPOLLI TeJ
CosHEeYHO# CHCTEMBI M SIBJIEHUUN IPUJIUBOB U ITPEIECCUH;

— chopmMupoBaTh MOHMMAaHUE HIPUOIUIKEHHOTO XapaKTepa HaIllUX 3HAHUHU O
CoJtHEeUHOU cucTeMe U e€ IPOUCXOKICHUMU.

Dopmebl opzanudayuu ywebHolu deamenvHOCMU

dpouTanbHad paboTa yUYUTENs C KJACCOM, AEMOHCTPAIIUU C MCIOJIb30BaHUEM
MYyJIbTUMEAUACPEACTB, BBINOJIHEHUE YUYeHUKAaMU WHAWBUAYAJIBHBIX 3aJaHUN C HC-
MOJIb30BaHUEM y4YeOHO-MeTOAUYEeCKOT0 KOMILIeKca, pabora B MaJIbIX TIpyImax, Jia-
6opaTopHas pabora.

ITnanupyemoie pe3ynomamovl. 06Yy4eHUS YULAULE2OCA:

— 3HAeT CMbLICJ IIOHATHUN: IIaHeTa, KapJUKOBasA IJIAHeTa, CIIyTHUK, aCTePOU.,
KoMmeTa, MeTeop, mereopur, ColHeuHas cucCTeMa;

— yMeeT OIUCHIBATH cocTaB W cTpoeHue COJHEUHOU CUCTEMBI;

— yMeeT O0'bSICHATDH, YeM BBI3BAHO M B UEM 3aKJIOUAETCH SIBJIEHUE IIPEIeCCU;

— yMeeT OO0BACHATH HPUUUHY IIPUJUBOB, HCIIOJb3YSA (pU3UUeCKre 3aKOHbI;

— yMeeT OOBACHATH OCOOEHHOCTU U pasiaudusd Teg COJITHEYHOUN CHCTEeMBI;

— yMeeT OOBACHATHL OCOOEHHOCTH IBUKeHUs Tea COJHEeUHO! CUCTEeMBI, HC-
MOJIb3ys 3aKOHBI BCeMUPHOTO TAroTeHus u Kemiepa;

— IPUBOAUT AOKa3aTeJbCTBAa €JUHCTBA BeIlleCTBa B KOCMOCEe WM Ha 3eMJie.

. YPOK 11. COBPEMEHHbIE NPEACTABJIEHNSA O COJIHEYHON CUCTEME U
EE NMPOUCXOXXAOEHUN

3adavwu ypokra:

— IIO03HAKOMUTL C COBPEMEHHBIMH MeTomamMu wucciaemoBanus COJIHEUHON cu-
CTEeMBI;

— IO3HAKOMUTL C oOObeKTamMu COJHEUHO!I CHUCTEMBbI: ILJIaHEeTAMM’, KapPJIUKO-
BBIMU IIJIaHETaAMHM, acTepomgamMu, CIYTHHKaMHM IIJIaHET, KOMeTaMMt, CO CTPOE€HHEM
CoJIHEeUHO# CHCTEMBbI;

— MO03HAKOMUTL C COBPEMEHHBIMH MpeICTaBJIeHUAMU O mpoucxoxmennu Cour-
HEUHOM CHCTEeMBbI M HCTOPHEH MX CTAHOBJIEHU.

INInanupyemvie pesynomamovl. 06YyHeHUA YUAULE20CA:

— dopMyaupyeT oIpeaeseHne IOHATHI: IJaHeTa, KapJaumKoBas IJIaHeTa,
CIIyTHUK, aCTepoui, KoMeTa, MeTeop, mereopuT, ColHeuHas cucreMa — U IIOHU-
MaeT MX CMBICJI;

— HasbIBaeT COBPEMEHHbIe MeTOIbl ucciaemoBaumus COJHEUYHON CUCTEMBI;

— MPUBOAUT MPUMEPHI HCIIOJb30BAHUA KOCMUYECKUX AallllapaTOB IJIA MU3yue-
Husa COJIHEUHOII CHCTEMBI M €€ COCTaBJISIONINX;

— ymeer omnucaTth cTpoeHure COJITHEUHOM CHCTEMBI;

— O00BACHAET Pas3JINuMsA MEXXKIy IJIAHEeTAMU M KapJNKOBLIMHU IIJIAHETAMMU;

— IIPHUBOOUT TI'UIIOTE€3bl BO3SHMKHOBEHUA COJIHe‘{HOﬁ CHUCTEMBI,

— OIIMCBhIBaeT COBPEMEHHbIe IIpeaCTaBJIEHHA O CTPOEHUM M BO3SHHKHOBEHHUU
CoJTHEUHO# CHCTEMBbI.

Hdocmuzaemovie pesynvmamus. 06yieHus

JluuHocmHule: GopMUpPOBaHUE YOEKIEHHOCTH B MO3HaBaeMOCTH BceleHHOM, B
HeOOXOAMMOCTH PasyMHOI'O HCIIOJb30BAHUSA MOCTUIKEHUN HAYKU OJIA JaIbHEHIIIero
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PasBUTHUA IIUBUIN3AINN, HAYYHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIEr0 COBPEMEH-
HOMY YPOBHIO PA3BUTHUSA HAYKH, OTHOIICHHUSA K ACTPOHOMHUN KaK K Ba’sKHOU COCTAaB-
JISAIOINE COBPeMEHHOUN HaydYHON KapTHWHBI MUpPa U KYJIbTYpPHI OOIecTBa.

MemanpedmemHtoie: (POPMUPOBAHUE YMEHHUIN NPUMEHATH 3HAHUS AJSA 00BsC-
HeHUusA HAOJIIONaeMbIX SBJIEHHHN W IIPOIECCOB, CTPOUTH JIOTMYECKOE paccysKIeHwue,
yCTaHABJIMBATH MPUUYNHHO-CJIEACTBEHHBIE CBA3UW, apryMEeHTHPOBATH CBOIO IIO3UILUIO,
OCYIIECTBJIATH KOHTPOJIb CBOEH JeATEJbHOCTH B IpOIlecce MOCTUKEHUS pe3yJjbTara.

ITpedmemHubLe: OBlaieHNEe HAYUHBIM IIOAXOJOM K DEIICHUIO PA3JUUYHBIX 3a1ad,
dopmupoBanre ymMeHus (GOPMYJUPOBATH TUIIOTE3bI, I€JOCTHON HAYYHON KapPTUHBI
MUpa, MPEeACTAaBJIeHUN O MO3HABAEMOCTU MHpa U 00 00'beKTUBHOCTH HAYYHOI'O 3HA-
HUS; TOHHUMaHne (DU3UUYECKON CYIIHOCTH HAOI0JaeMbIX aCTPOHOMUYECKUX SBJIe-
HUIl; OCO3HAHWE CBA3UM MEJKIY YPOBHEM Da3BUTHUS HAYKU U TeXHUKU U COBPEMEH-
HBIMHU IIPEACTABJICHUAMU O BceJeHHOM.

Pecypcovl ypoka

OcHoBHBIE: YUEOHUK, 3aJaUHUK.

JlemoHCTpanmmuoHHOEe ob0opymoBaHue: miakaT «CrpoeHue COTHEUHON CHUCTEMBI»;
ITIK u myasTuMenmanpoeKTop (MM WHTEePaKTUBHAS JOCKA).

Homawnee 3adanue

Vuebnuk: § 12, 18, orBeTuTh Ha BOIpochl; 3amauyHuk: Ne 4.3, 4.4, 4.8. IlosTo-
puTh Martepuaa reorpaduu: BHYTPEeHHee cTpoeHme 3eMau u e€ obosiouku. Ilomaroro-
BUTBH JOKJanbl: «VccieqoBaHrie BHYTPEHHErO CTpOeHusl 3eMun»; «IIposiBjieHus mar-
HUTHOTO IoJIst Semun»; «MccmenoBauus JIYHBI C MOMOIIBI0 KOCMUYECKUX ANIIapaToB».

Pexomendayuu memoducma

VpoK HauMHAEeM C IOBTOPEHUs 3aKOHOB JBUIKEHUS ILJIaHET — 3aKOHOB Kere-
pa. CoobitaemM ydaiiuMcs TeMy ypoKa.

CooTBercTByiomuii maparpad yuebHukKa (§ 12) comep:XuUT JOBOJBHO MAaJI0O MaTe-
puana o ComHeuHOU cucTeMe. PeKoMeHAyeM O3HAKOMUTH ydaIluxcs ¢ 0oJiee TOJI-
HOUl mH(popMaIlueii; o0bJACHEHNE HOBOTO MaTepuaja IIPpoBoaAMM B (opme mpobieMm-
HOM Oeceabl, o0palasich K MMEIOIMMCSA y ydaluxcs sHaHusaMm. CrpainuBaeM: 4TO
HasbiBaloT CoJITHEUHOUN cucTeMoii?

Vrounum omnpeneserrie: ConHewHOU cucmemotl Ha3bIBAeTCA COBOKYIIHOCTD He-
OecHBIX TeJ, ABWKyInuxcsa Bokpyr CosHia (9T0o ompenesienue uid ydedbHuUKa, c. 50).

ITouemy Bce HebGecHbIe Teaa ABUKYTCA BOKpPYyr Cosnia? CosHile — camMoe Mac-
cuBHoe Teso CoiHeuHOM cucTeMbl: B HEM cocpemoroueno 99,866% wmacchel Bceli cu-
CTEMHBI.

Kakue tena Bxomar B cocraB CoJHEUHOHN cHCTeMBbI?

0O6o61aeM: 8 GOJIBIIMINX IIJIaHET, UX CIYTHUKU (TOUHOE KOJIMUYECTBO HEU3BECT-
HO), KapJUKOBbIE ILJIAHETHI, aCTePOUIbI, METEOPHLIe Teja, KoMeTsl. Kpome TOro, B
CosHeuHOII cuCTeMe COoAepsKaTcs IbLIbL U Tas.

O6patuTe BHUMaHue: B VIHTepHETe OYeHb MHOTO KapTUHOK, T'e IIPeICTaBJIEHBI
Bce muaHersl CosiHeuHoBl cuctembl u CouHIle, HO 0e3 coOJsrogeHusa Mmaciintabos. He
CTOUT MCIIOJb30BATh MONOOHBIE KAPTUHKM, TaK KaK 9TO MOKeT chopMUpOBaTh y yda-
IUXCSA HEBEPHBIE IIPEACTABJIEHUS O PEAJbHBIX COOTHOIIEHUAX pasmepoB Tea B Coui-
HEYHOU cucreme. PeKOMEHAyeM HCHOJIb30BAaTh MeAUao0beKThl ¢ caiita Cresrapus.

V yueHUMKOB MO’KET BOSHHKHYTH BOIpoc: mouemy ILIyTOH OBLI «passKaJioOBaH»
"3 IIJIaHeT B KapJUKOBbIe IIaHeThI? IIpuMumMH TaKoro pelleHus HEeCKoJabKo. 00-
patTuMcsa K o0Ieil xapakTepucTuke obpaineHusa niaaHer Bokpyr Coanma. Bcee mia-
HEeTHI, KapJWKOBBIE IIJIAaHEeThI, acTepoujbl obparatrorcsa BOKPyr CoJsiHIla B OJHOM
HampasieHuu. HakjgoHeHMe OpOUT K IJIOCKOCTH SKJIUITHUKK y 8 miaaHer (ux ua-
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CTO HA3BLIBAIOT OOJBIIMMH ILJIAHETAMU) He IpeBhIIIaeT 7° (HamOOJBLIINHA HAKJIOH Y
opoutel Mepkypus). Opbura IlnyToHa HaKJOHEHA K MJIOCKOCTU SKJIUITHUKU IIOX
yraom 17,14°. JInsa HarIaZHOCTH PEKOMEHAyeM IIOKAa3aTh COOTBETCTBYIOIIUIA DPH-
CcyHOK (Hampumep, Kak Ha aToM pecypce — http://v-kosmose.com/kosmos-dlya-
detei/kak-daleko-pluton/). Kpome Gousbmroro HaxkjgoHeHus, opbura IliyToHa BBI-
TAHYTa CUJIbHEe, 4eM OPOUTHI IIJIaHET, XOTA ero oTauyue oT MepKypus Io 3TOMY
napaMeTpy HeBeJHKO.

ITo pusuueckum xapaxrTepucTuram ILJIyTOH OTJIMUAETCS U OT ILJIaHET 3eMHOM
TPYIIbLI, W OT IJIaHET-TUTraHTOB. Kpome Toro, B IOCJeAHINE TOAbI OBLIO OTKPBITO
6OJIBIIIOE KOJIMUECTBO TeJ, HMONOOHBIX IIIyTOHY, a HEKOTOphIE€ IIPEBLIMIAIOT €ro II0
pasmepam (dpuzma, orkpeiTa B 2005 r., maxomuTca maibiine Ilaytona). Hakowmerr,
Gyiaromapsi MOBBIIIEHUIO KadyecTBa HaOJIONATeJIbHON TEeXHUKU OBLIO 00Hapy’KeHO,
uro IIIyTOH M BHOBH OTKPBITHIE Teja, MIPETEHAYIOI[Ne HA3LIBATHCS IJIAHETaAMU,
UMelT OJU3KUX WM IO Macce cocemeil Ha cBoeii opoure. Tak, coyrtHumk Ilayroma
XapoH umeer paxzuyc 606 Km, pagmyc ILlmyroma — 1188 xkwm.

YuurbiBag 5T OPUYWHBI, MeXKIyHApPOAHBIA acTpoHOMuUUYecKkuii coios (MAC,
auri. JAU) B 2006 r. mpuHAJ HOBOE OIIpPeesieHNe TIIAHETHI: NAAHemOoll Ha3bIBAeTCsa
TeJIO, KOTOPOe ABIMKeTCs mo opOouTe BOKPyr CouaHIlA; o0JagaeT LOCTATOUHON MacCoil
IJIS TOTO, UTOOBI IO HeiiCTBHMEeM COOCTBEHHON CHJIBI I'PABUTAUMM IIOLAEP:KUBATH I'M-
IpoCTaTUUEeCKOe pPaBHOBECHUE U MMETHh I1apoobpasHyro (GopMy; ZOMUHUPYET Ha CBOeH
opbuTe, T. €. CIOCOOHA PACUUCTUTH IIPUJIETaollee IPOCTPAHCTBO OT APYTUX TeJl.

31ech IIOJIE3HO COOOIIUTH yUallluMcs, 4TO (hopMy HeGeCHOTO Tejia OIIpeAeJiseT
ero macca: ecau macca Teja paBHa 1017 Kr miawm GoJibilie, TO IIOJ AeHCTBUEM COO-
CTBEHHOM TI'paBUTAIlMU OHO IMpUHUMAaeT chepuueckyio Gopmy. B kauecTBe mpumepa
IpuBOAuM JaHHBIe: Macca JIyubl 7,35 - 1022 kr, macca @oboca (cnyTHuxk Mapca) —
1,3 - 108 xr; JIlyaa — Teso cepudeckoii opmbl, P0o60OC BHITIAIUT KaK OTPOMHBIH
KaMeHb (peKoMeHAyeM mokasaThb (oto JIyusr u dPoboca).

OnuoBpemenno MAC ompezenna HOBBIM Kjlacec O0BEKTOB: KAPAUKO6AA NA-
Hema — Tejo, KOTOpoe ABUsKeTcA mo opouTe BOKpyr CoiHIla; obsiajaeT JOCTaTOU-
HOM MacCO# IJIsi TOTO, YTOOBI IIOJ HeliCTBHEeM COOCTBEHHOI CHJILI I'DABUTAIMHU IIOJ-
Iep)KUBaTh TMAPOCTATUUYECKOe PAaBHOBECHUE U MMETh I1apoobpasHyio opMy; BOIU3U
cBOeil OpOUTHI HE MMeeT MPOCTPAHCTBA, CBOOOAHOTO OT APYTUX TeJ; He SABJIAETCS
CIIyTHUKOM.

Takum ob6pasom, ILnyToOH OBLI «IMOHUIKEH» — CTaJl KapJIUKOBOI IIJIAHETOH, a
acrepoup Ilepepa «IIOBBIIIIEH» U CeYac TaKiKe OTHOCUTCA K KapJIUKOBBIM ILJIAHETAM.

B xakux emumHuIax ymoOHO u3MepATh paccrosgsHusa B CoJiHEeUHOUN cucreme?
BcriomuHaem ompegeseHre acTPOHOMUUECKON eIWHUIBI M e€ 3HAUYeHUe, BhIPasKeH-
HOoe B Kuiomerpax. [IojiesHO IpuBeCTU 3HAUEHUE CPEeJHEero PACCTOSHUSA O IOCJel-
Hell (Ha CeTONHAINHUN NeHb) miaHeTbl — HemnrTyHa, oHO paBHO mpumepHOo 30 a. e.

KaxoBbr mpumepubie pasmepbl CoaHeuno#t cucrembl? OTBeTUTH HA 9TOT BO-
IIPOC HEIPOCTO, TAaK KaK Mbl He MOKeM IIOKa elllé B3TJIAHYTb HA HAIIY CUCTEMY
co cropoHbl. Tak, Hanpumep, B suBape 2016 r. «youiina» Ilnyroma Maiika Bpayn
mpejcKasaJ cyllecTBoBaHMe 6oJibinoil — B 10 pas maccuBHee 3eMJiM — ILIAHETHI
Ha BuAuMOI okpavHe COJHEUHON CHUCTEMBI. OTOT T'UIOTETUUYECKUH, IIpPeACcKas3aH-
HBIM TeopeTUuUecKu OOBEeKT He HalaeH, HO, BOBMOXKHO, cyllecTByeT. MTak, UTO Ke
ciaenyer cuutarb Kpaem CoaHeuHO# cucTeMbl? OTOT BOIIPOC IIOKA EIEé He HMeeT
TOYHOTO OTBeTa. Byaem cumurarth, uro CosiHeUHas cUcTeMa 3aKaHUWBAaeTCA TaM, T'Je
npurs:kenue CosHIa mepecTaér ObITh JOMUHUDPYIOIIMM M CTAHOBUTCA CPABHUMBIM
Cc mpuTsiKeHHeM APyrux 3BEé3x. CoBpeMeHHBbIe NPEeACTABJICHUS O CTPOCHUU BHEII-
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HUX o0sacteit CoJTHEUHOM CHCTEMBI U €€ padMepax IpUBeAeHbI Ha c. 51 yueGHUKA.
Kax Bosuumkaa Coameunas cucrtema? B yueOHUKe ommcama KOCMOTOHHUYECKAas
Teopusa IlIMuara, sTOT MaTepwas MOMKHO IIPEIJOMKUTH OJISA CAMOCTOSATEILHOI'O W3-

y4eHus U OOCYyIWTH B KOHIIE YDOKA.

IIpu moaBemeHMM WTOTOB ypoKa 0000IaeM M3yUYEeHHBIA MaTepuaj, KPaTKO II0-
BTOPASA OCHOBHBIE IOJIOMKEHUS COBPEeMEHHBIX IpenacTaBjaeHuii o CoJlHeUYHOI cucre-
me. Ilpemyaraem ydaimmuMmcs TeMbI JOKJIAJOB [IJIsI CJIELYIOIIEro ypoka u purcupyem
X BHMMAaHME Ha OCHOBHBIX MOMEHTaX, KOTOPBbIE MOJIXKHBI GI)ITB OTpaXXeHbl B O0-

KJagax.

INpumenenue UHGOPMAYUUOHHBLX MEXHONLOZUL
VYPOK MOJIe3HO COIIPOBOAUTL MYJbTHUMeAUIIHOI mpeseHTamueii. OHIaliH-MOIEgb
Conneunoit cucrembl — https://www.solarsystemscope.com/ — cBOGOZHEBIN pe-
Ccypc, IIOKa3bIBAIOIIUII cocTaB u ABrsKeHue Teg B COJIHEUHON cucreMme.

TeXHOJIOTHYECKAsI KapTa ypoKa

9T1an ypoka CopepxxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuntens y4YyeHuka
AxkTyanusaums 3Ha- lMoBTOpeHne 3a- 3apaér BOMNPOCHI, MpuHUMaeT yyactve B
HUIA (Y4EOHVK) KOHOB  [BWXEHWUA KOppekTupyeT  OTBe- obCyxaeHnn, oTBevaeT
nnaHeT Thl; dopmynupyet Ha BOMPOCHI; 3anucbl-
TEeMy ypoka BaeT TemMy ypoka

M3yyeHne HOBOro
MaTepuana (y4eb-
HUK,  MynbTUMe-

MpobnemHan 6Ge-
cefa O CTpoeHun
n coctase Con-

3a02€ET BOMPOCHI, CO00-
LIAET  OOMOSHUTENbHYO
vHpopMaumio,  AEMOH-

OTBeyaeT Ha BOMPOCHI,
cnywaet  obbsCHEHWe
yuuTens, y4acteyeT B

HUK, [OMNOSHN-
TefbHble  pecyp-
Cbl, VIHTepHeT)

7 noaroToeke
coobLLeHns

HOBEHUM 3aTPYOHEHWIA,
noanepXkMBaeT aucum-
MSNHY

OVAHas  npeseH- HEYHOW CUCTEMBbI cTpupyet  dotorpadum, 06CcyXaeHUn, 3anmcbl-

Tauus) CXEMbI, PUCYHKW, obpa- BaeT onpeneneHvs u
WaeT  BHMMaHME  Ha BbIBOObI B TeTpaau
BaXHble OeTanm

CamocToaTensHoe CamocTtosTensHas Cnegut 3a paboToi BbINONHAET MOUCK MH-

n3y4yeHne HOBOro paboTta no nowc- Knacca, okasblBaeT dopmaumn,  roToBUT

marepuana (y4eb- Ky uMHbOpMaumm MOMOLLLb MPU  BO3HUK- coobuleHne, 0b6Cyx-

[aeT noJslyyeHHble pe-
3yNbTaThl

O6cyxaeHve us-
y4EeHHOro  mate-
puana (mepuna-
06bEKTbI, MYNbTU-
MeguniiHasa npe-
3eHTauns)

BoicTyrnneHne yve-
HVMKOB C coObLLe-
HuaMK,  obeyxae-
HWEe COOOBLLEeHMIM

CnywaeTt coobLeHus,
33061 BOMpPOCHI,
YTOYHSET U KOPPEKTU-
pyeT nHdbopmaumo

BeicTynaeTt ¢ coobuue-
HWeM, cryliaeT OOHo-

KNaCCHUKOB, npUHN-
MaeT yyacTtue B
o6ecyxaeHun

MopgeneHve  uTo-
ros ypoka (y4eb-
HWK, 330a4HVK)

06006uieHne unay-
YEeHHOro maTtepu-
ana, oueHka pa-
60Tbl y4aLmxcs

0O606LWaeT n3y4yeHHbl
marepwvarn, 3a0a6T
[oMalliHee 3apaHune

Cnywaet yuutens, 3a-
nucbiBaeT  gomallHee
3agaHve
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YPOK 12. 3EMJIA N JIYHA

3adawu ypokra:

— MIO03HAKOMUTL C (POPMOII WM BHYTPEHHUM CTPOeHHEM 3eMJU U JIyHBI;

— IIO03HAKOMUTL C ITAPHUKOBBIM 3(P(EKTOM M MPUYMHAMU €r0 BOSHUKHOBEHU;

— oImcaTh MATrHHUTHOE IIoJie 3eMJIU U ero IAelCcTBUE;

— IO3HAKOMUTH C (hUBUUECKUMU XapPaKTEePUCTUKAMU U pesibepoM JIYHHOU I10-
BEPXHOCTU;

— YCTAHOBUTDH, B UEM 3aKJIOUYaeTCsA ABJIEHUE IPEeIeCCUU W YTO ero BLI3LIBAET;

— O00BACHUTH POJIb JIYHHI B BOSHUKHOBEHUU IIPUJIUBOB.

INnanupyemovie pesynomamovl. 06yHeHUA YULAULE20CA:

— omnwuceiBaeT GopMy U BHYTpeHHee cTpoeHue 3emuu u JIyHBI;

— naétr o0bsAcCHeHVEe HNapHUKOBOMY d(hdeKTy;

— OIKCBLIBA€T MATHUTHOE I10Jie 3eMJIK U €ro IPOSBJIEHMUS;

— O00BACHSAET, YeM BBIBBAHO M B UEM 3aKJIOUaeTCA SBJIEHUE MPEeIleCCUU;

— OOBACHAET IPUUYUHY IPUJINBOB, HCIOJL3Ys (PU3NUYECKNEe 3aKOHBI;

— B3HaeT U MOKasbiBaeT Ha KapTe JIYHbI OCHOBHBIE 3JIEMEHTHI €€ ITIOBEePXHOCTH.

Hdocmuzaemovie pesynomamuvL. o6yuenus

JluunHocmHuovie: PopMHUPOBaHNE YOEKIEHHOCTH B I[IO3HABAeMOCTH BceJieHHOI,
B HEOOXOQMMOCTU PA3YMHOI'0 HCIIOJb30BAHUA MNOCTUIKEHUN HAYKHU MJIA daJbHe-
1IeT0 Pa3BUTHUA I[UBUJIU3AIUU, HAYYHOTO MUPOBO33PEHUsI, COOTBETCTBYIOIIETO CO-
BPEeMEHHOMY YPOBHIO Pas3BUTUS HAYKHU, OTHOIIEHUs K ACTPOHOMHUM KaK K BasKHOU
COCTABJIAIONIEl COBPEMEHHOM HayYHON KapTUHBI MHPA W KYJbLTYPHI OOIllecTBa; ca-
MOCTOATEJBHOCTH B NIPUOOPETEHUM HOBBIX 3HAHUU U NPAKTUUYECKUX YMEHUH; OT-
BETCTBEHHOTO OTHOLIEHUSA K YUYEHUIO.

MemanpedmemHtble: OBIaJieHNE HABBIKAMU CAMOCTOATEJIBHOTO IIPUOOPETeHUs
3HAHUI; (OPMUPOBAHWE YMEHUHM NPUMEHATh SHAHUA AJIA O0bsICHEeHWs HabJromae-
MBIX SIBJIGHHI W IIPOIIECCOB, CTPOUTH JIOTMUECKOE pPAaCCyKIeHHte, yCTAHABJIWBATH
MIPUYMHHO-CJIEICTBEHHbIE CBSI3U, apPI'yMEHTHPOBATH CBOIO IIO3UIINIO, aHAJIN3UPOBATH
U 1epepabaTbIBaTh IIOJYUYEHHYIO WH(GOPMAIIUI0 B COOTBETCTBUU C IIOCTABJIEHHBIMU
samauamu; (popmupoBanme u passutue MKT-xommereHiuii; nmprmoOpeTeHMre OIIBITA
CaMOCTOSATEJBbHOTO IIOMCKA, aHajau3a W oTOéopa HMHGMOpMAIUU C HCIOJIH30BaHUEM
Pa3/IMYHBIX MCTOYHHMKOB.

IIpedmemHmubie: oBJIaJleHNe HAYUYHBIM IIOJXOIOM K DEIIeHUI0 Pas3JNuUYHBIX 3ajadl,
dopmupoBanue ymeHus (HOPMYJHMPOBATH THUIOTE3bI, I[EJIOCTHON HAYYHOU KapPTUHBI
Mupa, MPEeACTAaBJIEHUN O MO3HABAEMOCTU MHpPa U 00 00BEKTUBHOCTU HAYYHOTO 3HA-
HUS; MOHUMaHWe (hU3nMUecKoil MPUPOALl HeOECHBIX TeJl, BIUAHUSA KOcMoca Ha 3eM-
JII0 U KU3HL JIOLEH.

Pecypcovl ypoxa

OcHOBHBIE: YUeOHUK, 3aJaUYHUK.

lemoHcTpanmonHoe o6opymoBaHue: 1iao0ychkl 3emuu u JIyHBI, Kapra JIYHHOU
noBepxHocTHu, IIK u mMysnbTmMenuanpoeKkTop (WMIM MHTEPaKTHUBHAA TOCKA).

Homawrnee 3adanue

Vuebnuk: § 13—14, orBeTuTh Ha BOIPOCHI; 3amauHuk: Ne 4.14, 4.18, 4.19,
4.21. ITogroroBuTs mOKJambl: «MeTonwl mcciemoBauus maaHer CoMHeUHOIN cucTe-
MbI»; «Meprypuii»; «Benepa»; «Mapc».

Pexomendayuu memoducma

Vpox HaumHaeM C OOCYXKIEHUs DPelleHUus 3aJad, 3aJaHHBIX Ha nom. I[loBTops-
eM OCHOBHBIE IIOJIOJKEHMSI COBPEMEHHBIX mpeincraBieHuii o COJIHEUHOM cucTemMe u
€€ IIPOMCXOIKIEHUN.
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dusnuecKne ycJaoBUs Ha 3eMJie, CTPYKTypa IIaHeThl (BHYTPEHHEe CTPOEHUe U
000JI0UKY) U3BECTHLI yUYaIllUMCSA U3 Kypca reorpaduu, 9TOT MaTepuasl HYKHO ObLIO
HOBTOPUTH (ZOMalllHee 3afaHue Hpenbiayinero ypoka). IlosTomy sacaymimBaem mo-
kaan «VcciemoBaHue BHYTPEHHETO CTPOEHUA 3eMJIU», O0CysKIaeM ero u ob6obIraeM
3HAHWUS O BHYTPEHHEM CTPOeHuN 3eMJu U e€ O0OJIOUKaX.

YueHukam yske m3BecTeH coctaB armocdepsl 3emau. CieayeT oCTAHOBUTHCA Ha
paccCMOTPEHUH ABJIEHUSA, Ha3BAHHOTO NAPHUKOBbLM IPHeKmom, U IPUUNHAX €T0
BO3HUKHOBeHUsA. V3-3a HemoCTaTKa BPEMEHUM HEBO3MOYKHO NHPOBECTU CEpPhE3HOe 00-
cy:kJeHUe pobJieMbl MOTEeIJIeHUsl KJIuMaTra, K TOMY sKe 9Ta IIpobJjieMa BecbMa CIIOp-
Ha. Ho maHHYIO TeMy MOXKHO IPEIJIOKUTh yUAIIUMCS [JIs IPOEKTHOU AesATeIbHOCTHU.

WUcnonb3ysa pucyHOK Ha c. 55 yuebHmKa, 00Cy:KIaeM CTpPOeHUe aTMochepbl
U TPOTAKEHHOCTL eé cocraBiamomux. O6palaeM BHUMaHWE ydYalluxcs Ha WH-
TepecHOoe arMoc(epHoe sBJIeHHe — cepedpucTbie o0JaKa (JKeJiaTeJIbHO IOKAa3aTh
dororpapum, Hampumep, ¢ caiirta astronet.ru) — um OPUBOAUM KpaTKNE CBEICHUS:
o0pasyioTcs B BEPXHUX CJO0AX aTMmochepbl Ha BbicoTe 70—90 KM; ocBeIlarmTcsa
Comuiiem, mosTomy B CeBepHOM IIOJyIIapuu HaAOJIIOJAIOTCA B CEBEPHOM dacTu Heda,
a B IOkHOM moJymiapum — B I0KHOI; BEPOATHO, IEHTPAMU KOHIEHCAIIMU BJaru
npyu o0pasoBaHUMU CEePeOPUCTHIX OOJAKOB CJIYKAT YaCTHIILI METEeOPHOM mbLam. Hc-
cjaenoBaHUe cepedpPUCTHIX 00JaKOB IIO3BOJISAET [ejaTh BBIBOABI O CJIOKHBIX (DUBUKO-
XUMUYECKUX W AUHAMHUYECKUX IIPOIleccax, IIPOTEKAIOINX B 3eMHOII aTMoc(depe Ha
6ospmux BbIcoTax (60—100 KMm).

3azaéM BOIpOC yualmMcsa: Kakue aTMochepHble ABJIEHUS MOYKHO HaOJI0aTh
B BhICOKUX ImupoTrax? IlosyumB oTBeT (CeBepHBIE CUAHUSA), IIPeAIaraeM 3acJIylIaTh
moxgan «IIposBiaeHMs MArHUTHOTO MoJisg 3emyam». C MaArHUTHBIM IIOJIEM SeMJIN
yuainuecsa yyKe 3HAKOMUJINCHL B Kypce (PU3UKH, OITOMY HMEET CMBICJI OOCYIUTH
MMEHHO ero IIPOSIBJICHUA.

Bcecnomuuaem ompemesnenne YyCKOPEHHMs CBOOOLHOIO ITaJeHUA U ero 3HAUYeHUe
Ha TOBEPXHOCTH 3eMJd. ITa BeJWUYMHA MOMKET OBITh M3MepeHa JKCIIEPUMEHTAJIb-
HO, UTO TMO3BOJIAET BBIYHCJIUTL MAacCy 3eMJU U €€ IJIOTHOCTh (c. 53 yueGHUKA).
Maccy ecTecTBEHHOTO CITyTHUKA HaIllell mjaaHeTbl — JIYHBI — MOYKHO BBIUYUCJIHUTD,
UCIIOJIb3YsI TPeTuil 0600IIEHHbIN 3aKoH Kerepa.

Ilepexogum K paccMmoTpeHuo cucrtemMbl 3emiaa—JIyma. IlosiesHo mpuBecTu
CIpaBOUYHYI0 MH(pOpMAanuio 00 aTux Texax: Rg.,,, = 6400 xM; Ry, = 1737 xMm;
Mgonn = 5,98 - 10%* ®kr; My, = 7,35 - 10?2 kr; cpeaHee pacCTOsSHHE OT 3eM-
au po Jlyasr — 384 400 xMm. IlpexmnaraeMm yualuMcs BBIPA3UTh MacCy W pPaguyc
JIyHBI B COOTBETCTBYIOIIUX XapPaKTEePUCTUKAX 3eMJiu. JIerKo HaXOAUM, UTO Paguyc
Jlyunt pasen 3/4 pagnyca 3emuu, a Macca JIyHBI cocTaBisger l/g; Macchl Semu.
JlyHa gocTaToOuHO GOJIBIIIOE M MACCHUBHOE TEJIO, II09TOMY HMEET CMBICJ I'OBOPUTHL O
cucreme 3emusa — Jlyna. Hamra mianeTa m e€ CIIyTHUK 00OpaIaioTCsa BOKPYT UX
o0IIero IeHTpa Macc, KOTOPBI HaAXOAWTCA Ha paccroAHum OKoso 1700 KM mom
TIOBEPXHOCTHIO 3eMJIU.

Taxk xax JlyHa MOBOJBHO MACCHBHOE HeOECHOEe TeJ0 M HaXOAUTCA OJU3KO K
3emie, oHaA MOJI’KHA OKAa3bIBAaTh I'DABUTAIMOHHOE BO3AENCTBME Ha HAINY IJIAHETY.
OGcy:kmaeM sBJIEHHE IIPEIleCCUM OCH BpaleHus JIyHBI. ITOT MaTepuas TaKyKe He
ABJIAETCA HOBBIM [JIsT yUualllMXCsA, TaK KaK o0Cy:KaaJjicsi B pasmese «MexaHuKa»
Kypca pusuru. MoykHO moKasaTh yuammumcsa BugeodparmenT «IIpereccus ocu Bpa-
meHud 3emyu». [eranbHoe 00bsCHEHVE BO3HUKHOBEHUSA NPUJINBOB IIPUBEJEHO B
yueounuke (c. 57—>59). IlosesHo MPOAEMOHCTPUPOBATL yUAIUMCA aHUMAIIUIO TPHU-
JINBOB U OTJIMBOB.
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ITpu 3mHaKOMCTBe C JeTanaMu HOBepxHOCTH JIyHBI I1esiecoo0pasHO UCHOJIB30-
BaTh 100yc Jlyusl u xKapry Jlyabl. IloscHseM ydamuMmcs, KaK OTJHUUYUTH MODPS OT
MaTepUKOB U TOPHBIX XPeOTOB (MOpA — TEMHBIE 00JIaCTH; MATEPUKU — CBETJbIe,
9TO PA3JIUUYUMO Ja’Ke HEBOOPYKEHHBIM rJiasdom). IIpu Hamuuum TejgecKoma pPeKo-
MeHJyeM IIPOBECTU BeuepHHe HalOomeHus JIyHBI, MeTogmKa omucaHa B [1].

SacirymmBaeM nokJagn «McecnenoBanus JIyHBI ¢ TOMOIIBIO KOCMITYECKUX AlllIapaToB» .

B KomnIile ypoka caenyer o6CyauTh JOKJAIbl, KOTOPbIe HYKHO IOATOTOBUTH K CJIe-
IYIOIIEMY YPOKY-KoH(epeHIur. PeKoMeHIyeM MOPYyYUTH IIOJTOTOBKY AOKJIAI0B I'DYII-
maM y4YeHUKOB, COOOIIUTH TPeOOBAHUS K COAEP;KAaHUIO M PEKOMEHI0BaTh JIUTEPATYDPY.
HokJiag o myiaHeTe MOXKET OBITH IIOCTPOEH IO CJIEAYIOIIEMY IIPUMEPHOMY ILJIaHY:

— (QusauyvecKue XapaKTEePUCTUKU B CPABHEHUU C 3eMJEIT;

— Tmepuojbl O0pallleHusaA U BpAaIeHUd;

— BHYTPeHHee CTPOeHUeE;

— [aHHBIE O MOCJETHUX WNCCIEJOBAHUSX IIJIAHETHI;

— CCBLIKM HA WCTOYHUKU.

Tembl IOKJIag0B cHOPMYJIMPOBAHBI B OOIUX UYEPTaxX, MPEIJIOKUTE yUAIIUMCS
HaAWTU MBIOMHUHKY [IJA KaKIOTo OoKJaza. Tak, mokjaax o MepKypum MOKET Cco-
Iep:kaTh MHDOpPMAaIUI0 O 3arajgke ero opouThl (moZpoOHEe CM. PEKOMEHJAIUuU K
CJIeIYIOIEMY YPOKY).

CrenyeT Tak:Ke OTOBOPUTH IMPOJOJIXKUTEJIBHOCTE NOKJIaza. sKenareabHO BO Bpe-
Ms ero IIpeJCTaBJIEHUSA WMCIIOJb30BAaTh MYJbTUMEAUNUHBIE ITPEe3eHTAI[UN.

IIpumenenue UHGPOPMAUUOHHBLX MEXHONOZUL

VYPpOK I0JIe3HO COIIPOBOAUTL MYJbTUMEAUNHON mpeseHTaiueii. IIpu obGbsacHe-
HUU HOBOTO MaTepuajia MCIOJb3yeM aHUMAalUu TPUJINBOB U OTJIMBOB; Buaeodpar-
meHT «Ilpemeccuss ocu BpallleHUS SeMJIN».

TexHOJIOrNYECKasi KapTa ypoKa

CopepxaHue
aTana

dT1an ypoka AeatenbHOCTb

(pecypcei)

yuutens

y4yeHuka

[poBepka  ycBoe-
HUs mMartepuana

MpoLuioro  ypoka
(y4ebHuK,  3amad-
HUK)

OTBeTbl Ha BO-
npockl, npoBepka
pelieHns 3apad

OpraHusyeT noBTOpe-
HVUe, 3aJaéT BOMNpo-
Cbl, KOpPpPEeKTupyeT wu
AONOJIHAET OTBEThI

OTBeyaeT Ha BOMPOC,
aprymeHTnpys CBOIO
TO4YKY 3pPEeHus, BOCMNPO-
M3BOOUT peLLeHne 3a-
Jad, 3a4aHHbIX Ha OOM

AKTyannsaums 3Ha-
HUA  (MeayaoObek-
Tbl, MyALTUMEOMNA-
Has npesex-
Tauns)

BobicTynnenune yde-
HUKOB C coO0O0LLe-
HUSAMMN

BbicnywmBaeT  y4eHu-
KOB, 33[aEéT AO0MOJIHU-
TeSbHbIE BOMPOCHI

BbicTynaet y [ocku,
oTBeYaeT Ha BOMpo-
Cbl, OOMONHAET OTBe-
Tbl OJHOKIACCHUKOB

M3y4yeHne HOBOro
MaTepuana (y4eb-
HUK,  MynbTUMe-
ONNHaa  npeseH-
Tauusa)

Becepa o cucrte-
me 3emna—JlyHa

3a8aét BOMpoCkl, CO-
obuwaet DOMNONHN-
TENbHYIO nHdopma-
Um0, [OeMOHCTpupyeT
MeanaobbekThbl, obpa-
waet BH/MaHue Ha
Ba>XHble AOeTasin

OTBeyaeT Ha BOMPOCHI,
cnywiaet 0ObsiCHEeHue
yumTens, yyacTtByeT B
00CyXaeHnn, 3anucbl-
BaeT onpegeneHna wu
BbIBOAbl B TETPaan




roB ypoka (y4eb-
HUK, 3a0a4HKK)

4YEeHHOro matepu-
ajia, oueHka pa-
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lMpoaomxeHne
dTtan ypoka CopepxaHue AeAaTensHoCTb
(pecypchbl) aTana
yuntens y4YyeHuka
MopoBeneHne uTo- 0606uleHne unay- 0O606LaeT n3y4yeHHbl Cnywaet yuuTens,

martepwan, 3apaéT
[omallHee 3apaHve

3anucbiBaeT
Hee 3adaHune

nomatu-

60Tbl y4alMXcs

YPOK 13. MJAHETbl 3EMHOW rPYNMbl

3adawu ypokra:

— YCTAHOBUTL OCOOEHHOCTHU ABYX TPYNN ILJIaHET;

— MO03HAKOMHUTL C (PUBWUYECKUMM CBOWCTBAMHU IIJIAHET 3€MHOI TPyHObI, OCO-
OEHHOCTAMHU UX pesibeda u armocdeps;

— YCTAHOBUTHL CXOJCTBO U PABJIUUUA ILJIAHET 3€MHOM I'DPYIIIIHI.

INTnanupyemvie pe3yrvmamovl. 00yueHUA YHLaU,e20CAa:

— 00BACHSAET, IIOUEMY ILJIAHETHI HeJAT Ha ABe I'PYIIILI;

— ImepedymcJdeT ILJIaHETHl 3€MHOU TI'DYIIIIBI;

— B3HaeT, KaKue MeTOJbl HCIOJBL3YIOTCA IJiA mcciaemoBaHusa mnaaner ComHeu-
HOW CUCTEMBI;

— IIPUBOAUT HOPUMEDHI KCCIEIOBAHUS IIJIAHET C KCIOJIH30BaHMEM KOCMUUe-
CKUX almapaToB;

— omnwuchiBaeT (pusMUecKre XapaKTepUCTUKM, OCOOEHHOCTH peibeda, cocTaB
aTMoc@ephl IJIaHET 3eMHOUM T'PYIIIIHI;

— YyKasbIBaeT CXOJCTBO IIJIaHET 3€eMHOI TPYHNbI ¥ WX PABIUUNA;

— IIpPUMEHsIeT 3aKOHBI (PUBUKU A O0BSICHEHUsS OCOOEHHOCTEH YCJIOBUM Ha
TIOBEPXHOCTU IIJIaHET.

Hdocmuzaemvie pedyrsmamus. o6yweHusn

JluuHocmHble: PopMUpoOBaHUEe YOSKAEHHOCTH B IIO3HABAeMOCTU BcesieHHO, B He-
00XOAMMOCTH PA3yMHOT'O WCIOJIb30BAHUSA MOCTHI;KEHUH HAyKW IJd JajbHeiInero pas-
BUTUS [VBUJIN3AIUYU, HAYUHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKU, OTHOIIEHWS K aCTPOHOMUU KaK K BasKHOI COCTaBJIAIONIEN
COBPEMEHHOII HAyYHOM KapTWHBI MUpA U KYJbTYPHI OOII[eCTBa; CAMOCTOSATEJIHLHOCTU B
IPUOOPEeTeHNY HOBBLIX 3HAHUIN UM HPAKTUUECKUX YMEHUH; KOMMYHUKATUBHOM KOMIIe-
TEHTHOCTU B OOINEHUU U COTPYOHUYECTBE CO CBEPCTHUKAMU.

Memanpedmemmtuie: OBJIaJleHVe HABBIKAMUM CAMOCTOATEJIBHOTO IIPUOOPETEeHUS
3HaHUl; (POPMUPOBAHME YMEHHN NPUMEHATHh 3HAHUS A O0bsICHEeHUA HaOII0ma-
eMBbIX SABJIEHWH U IIPOIECCOB, BOCIIPUHUMATH, HepepadaThiBaTh U IMIPENCTABIATH
nH@OpPMAaIMI0 B CJOBECHOM, O0pasHOM, CHMBOJHYECKON (QopmMax, aHAJIM3NPOBATH
u mepepabaThIBATL IIOJYUYEHHYIO MH(POPMAIMIO B COOTBETCTBUU C IIOCTABJIEHHBIMI
sagauamu; (QopmupoBaHue u pasputume MKT-KommereHInil; pasBUTHE MOHOJOTHU-
YEeCKON M [OMAJOTUUYECKOil peulr, YMEeHUS BBIPA’KaTh CBOW MBICJU M CIIOCOOHOCTU
BBICIYIIIUBATL coOeceqHUKA.

IIpedmemHbLe: oBIafeHNe HAYYHBIM IMOAXOAOM K PEIEeHUIO0 Pa3JIUUYHBIX 3ajad,
dopMUpoOBaHUe IIEJIOCTHOM HAYYHON KapTUHBI MHUPAa, HOPEICTABJIEHUI O II0O3HABae-
MOCTU MHupPa U 00 00BEKTUBHOCTY HAYUYHOTO 3HAHUS; IIOHUMaHMUe (hpU3UUECKOoil CyIIl-
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HOCTU HAOJII0JaeMbIX ACTPOHOMHUUECKUX SBJIEHUI, BIAUSAHUS KOCMOCAa Ha 3eMJII0 U
SKU3Hb JIIOJIeli; OCO3HAHUE CBSA3U MEXKAY YPOBHEM DA3BUTUS HAYKU W TEXHUKU U
COBPEMEHHBIMHU IIPEJCTABJIEHUAMU O BceaeHHOI.

Pecypcovl ypoxa

OcHoBHBIE: YUEOHUK.

HdemoHcTpanmoHHOe 000OpyIOBaHUE: TJI00YyChl UJAM MOJEJU ILJIAHET 3eMHOM
rpynmnsl, Gororpadum IiaHeT, KapThl moBepxHocTu Mapca, Benepswr; IIK u myus-
TUMEIUAIIPOeKTOD (MJIM MHTEePAKTHUBHAsS AOCKA), JOKYMEHT-Kamepa.

Homawnee 3adanue

Vuebuuk: § 15, orBeTuTh Ha BOUpOCHI; 3amauHuk: Ne 4.29, 4.31, 4.33. ITogroro-
BuTh mokJanel: «lOmurep u CarypH»; «¥Ypan u HenryH»; «KapJuKoBble ILJIAHETHI».

Pexomendayuu memoducma

dopma mTpOBeNEeHUS MAAHHOTO YypoKa — KOH(MepeHIus. Yualiuecs HUrPAT
pOJIb acTpOHOMOB—wuccaenoBaTesneii mianer COMHEUHOW CHUCTEMBbI: OJHU AOKJIAIbI-
BAIOT Pe3yJabTaThl MCCIAENOBAaHUM, APYTHUE CIYIIAalOT, 3aJal0T BOIIPOCHI, OOCYIKAAIOT.
Vuurenb npu HEOOXOAUMOCTU AOMOJHSET BBICTYIIEHUSA yYaIllUXCs, HO IIOCJe 3a-
BEPIIIEHUsS OTBETOB HAa BOIPOCHI U OOCYKAEHUA NOKJIAMAA.

B nmokmame «Metonsl ucciaenoBanusa I1iaHeT COJHEYHOM CHCTEMbBI» CJeoyeT
paccMoTpeTh CIeKTpaJbHbIe METOAbl MCCJIEeIOBAHUS, MCIOJb30BaHUE KOCMUYECKUX
ammapaToB, B TOM UYHCJie IMOOBIBABIIINX HA IMOBEPXHOCTU ILJIAHET, PaAMOJJOKAIIUIO.
ChorycupoBaTh BHUMAaHUE HYXHO MMEHHO Ha OIMCAHUU METOJOB, a KOHKPETHBbIE
npuMepsl OYAYyT MPUBOAUTHCA B IOCIEAYIOIIUX AOKJaJaX O ILJIaHeTaX.

Meprxypuii — niaHeTa, 0 KOTOPO#l B yueOHNKe IIPUBOAUTCA COBCEM MaJIO CBe-
neunnii. [Toxkaan Oyzer 6ojlee MHTEPECHBIM, €CJIM CPAaBHUTH MOBEePXHOCTU MepKypus
u JIyHBI 1 06CYAUTH, IOYEMY OHHU CTOJIb CXOKU. B Kypce QUBUKU yUualuMcs IIpes-
CTOUT TMO3HAKOMUTHLCSA C 9JIE€MEHTaAMU TEOPUU OTHOCUTEJIBHOCTH, IIOITOMY YMECTHO
OymeT yIIOMSHYTh O TOM, UTO opouTta MepKypusa He MOKeT OBITh TOUHO pacCumTaHa
IO 3aKOHAM KJACCUYeCKOU (HUBUKU, & UMEHHO: CMeIl[eHUe IIePUresnsd, 0 JaHHBIM
HabIOneHNH, OKas3bIBaeTCA OOJbINe BBIYMCIECHHOTO C IIPUMEHEHUEeM STUX 3aKOHOB.
OO0bsAcCHEeHNEe 9TOMY SBJIEHUIO ObLIO maHo A. DUWHIITEHMHOM B paMKax paspaboTam-
HOII uM o001eit Teopum orHocureabHocTu (OTO). IIpoGiemMa moATBEP:KAEHUS BeEp-
"Hoctu OTO ocraércsa aKTyaJbHOM W B HAINMW AHU, UYTO IIOATBEPIKIAET COBMECTHBINA
eBPOIENCKO-AIIOHCKUI MPOEKT: KocMuuecKuii annapat BepiColombo HanpaBuTCa K
MepKypuio, 4TOObI OOHAPYKUTH COBOKYHHBIN 9(MEKT B3aMMHOTO BIUAHUSA U IPU-
TS)KEHUs IIJaHeT Ha W3MeHeHUe OpPOUTHI IIaHeThl. ITOT 3MGMEKT, PacCUMTAHHBIN
B pamkax OTO Kauddopmzom Yunaom mu3 Yuuepcurera Pmopunsl B ['eitHcBuiLIE,
OYeHb MaJi: moTpebyeTcss 2 MUJLIHAPAA JeT, 4TOOBI J00aBUTHh I'PAAYC K BPAIEHUIO
opoursl Mepkypusi. IlogpoOHee 06 5TOM MOKHO MPOUYUTATEL 3hech: https://www.
sciencenews.org/article/einstein-general-relativity-mercury-orbit

IIpu obcy:xnenun Benepwl cienyeT OCTAHOBUTHCA HE TOJIBKO HA OCOOEHHOCTAX €€
ILIOTHO# aTMocdephl, KOTOpas CO3AAET TPYAHOCTU B WCCIENOBAHUM IIOBEPXHOCTU, HO
U Ha 0COOEHHOCTAX IBHKEHU:A (PeTporpajHoe MeIJIeHHOe BpalleHue IaHeTwl). O0pa-
THUTe BHUMAaHUE YUall[UXCs Ha OIpelesieHre CeBEePHOTrO II0JIIOCA IIJIAHETHI: 3TO TOT IO-
JIIOC, IPU HAOJIIONEHUU C KOTOPOTr'O BpAIlleHNe IJIAHEThI IPOUCXONUT NPOMUE IacOBOM
crpeaku. CpaBHenve BeHepbl ¢ 3eMJIEli TaKkKe MOJKET CTaTh MBIOMUHKOIM JOKJAaza.

Mapc — unadera, KOTOPYIO B HAcCTOfAIllee BPeMs HCCIENYIOT aKTWBHeEe BCETO.
o cux mop ocTaércs OTKPBITHIM BOIIPOC: €CTh Jiu »Kus3Hb Ha Mapce? Ho e ciemyer
YBJIEKATHCS TOJHLKO pPe3yJIbTaTaMM IOCJIeTHUX HaxomoK Ha Mapce, 00s13aTeIbHO HYK-
HO 006CyAuTh (PUBUUECKUE XaPaKTEePUCTUKHU ILIAHETHI U YCJIOBUS HA €€ IMOBEPXHOCTHU.
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duHamoM ypoKa MOMKeT OBITH co3JaHUe 000Iell XapaKTepPUCTUKU IJIAHET 3eM-
HOUM Trpynubl — TaOJIUIBI, B KOTOPOM IPUBEIEHBI OCHOBHBIE CBEIEHUA O KaKIOU
miaHere (Macca, pagmyc, IIepUOAbI BPAIleHWs M OOpaIlleHWs, YyIroJ HAKJIOHA ILJIO-
CKOCTH OpPOUTHI K HKJIUIITHKE, HAJIWYWE M cocTaB aTMocdepbl, OCOOEHHOCTH pejbe-
da u 1. 1m.). [lamHbIe MOXKHO cOOMpPATH ITOCTEIEHHO, BHOCA HEOOXOommMyio WHOOP-
MaInuio IOocJjie KasKAOoTo JOKJaza.

Crnenyer mpenycMOTPeTh BpeMsA Ha OOCY:KIeHUE MOKJANOB AJA CJIENYIOIIETO
ypora-kou(pepeHnun «IlinaneTs-ruranTel. KapJnKoOBbIe ILJIaHETHI». PeKoMeHIyeM
HOPYYUTH IIOATOTOBKY [MOKJIAJOB IPYIIaM YUYEHUKOB, COOOIIUTH TPeGOBAaHUA K CO-
IEeP)KaHWIO0 U PEKOMEHJO0BaTh JuTeparypy. JloKJjgaa o IiaHeTe MOKeT OBITH IIOCTPO-
€H II0 CJeAYIoIeMy IPUMEPHOMY IIJIaHy:

— (dusnyecKre XapaKTEePUCTUKU B CPABHEHUU C 3eMJIEIt;

— 1epuojbl O0pallleHUus U BPAIeHUd;

— BHYTDEHHee CTPOeHUE;

— CIIyTHUKU;

— KOJbIIA;

— JaHHBIE O IIOCJEeJTHUX WCCIIeJOBAHUAX;

— CCBUJIIKM Ha WCTOUYHUKH.

Kax m Ha mpeawpigyiieM ypoKe, TeMbl JOKJAAOB CHOPMYJIUPOBAHBI B OOIIUX
yepTax, MPeAJIOKUTE YUAI[UMCS CAMOCTOATEJbHO HAWTU MBIOMUHKY AJA KarKIOTO
IOKJIaa, YUYUTHIBAsA OIBIT IIPOIILJIOTO YPOKa.

Crenyer Tak)Ke OTOBOPUTH IIPOJOJIIKUTEJIBHOCTh JOKJazna. sKesraTeaIbHO BO Bpe-
MsA ero IpPeICTaBJIEHUs HCIIOJb30BAaTh KOMIBIOTEPHYIO IIPE3eHTAIUIO.

INpumenenue UHGOPMAYUOHHBLX MEXHONLOZUL

YPOK mO0JIeBHO CONMPOBOAUTHL MYJbTUMEIUMHON IIpedeHTarueii. Ha srame camo-
CTOATEJIHLHOTO PEIIeHUA 3a[aY YUYEeHUKU WV YUUTEJIb C IIOMOIBI0 JOKYMEHT-KaMe-
DPBI IeMOHCTPUPYIOT Ha SKPaHe pellleHue 3aadum, O0bACHAIOT €r0 X0, aHaJIU3UpPY-
I0T MOJyYeHHBIe pedysabTaThl. Ha Bcex sTamax ypoKa yUYeHWKV MOTYT KCIIOJIH30BATh
pecypcbl HTepHETA.

TexHoJOTHUUECKAS Kapra yporxKa

marepuana (megvia-
06bEKTBI,  MYNBTU-
MeannHas npeseH-
Taums)

HUKOB C COOOLLe-
HUAMMN

KOB, 3a4aéT [OoMOoJHU-
TenbHbIE BOMPOCHI,
opraHuadyeT obcyxae-
Hue

dTtan ypoka CopepxaHue AeaTenbLHoCTb
(pecypchbl) aTana
yuntens y4YyeHuKa
M3yyeHrne HOBOro BbicTynnenve y4ye- BbiCcnylwimBaeT y4eHu- BbicTynaetr 'y  gocku,

OTBEYaeT Ha BOMPOCHI,
OOMOSHAET OTBETbl Of-
HOKJTAaCCHUKOB, [OesiaeT
00006LLEHNS N BbIBOAObI

MonsepneHve unto-
roB ypoka (y4e6-
HUK, 3a0a4HuK)

0606LLeHe n3y-
YeHHOro matepua-
na, oueHka pabo-
Thbl y4alyxcs

0606LLaET M3YHEHHBI
marepwuan, 3apaéT
[oMallHee 3agaHune

Cnywaet
3anucbiBaeT
Hee 3agaHve

yuuTens,
nomatw-
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YPOK 14. MNAHETbI-TUTAHTbI. KAPJIMKOBbIE MJIAHETbI

3adawu ypokra:

— IO3HAKOMUTHL C (PUBUYECKUMU CBOMCTBAMU IIJIAHET-TUTAHTOB, UX (usmue-
CKUMU OCOOEHHOCTSIMIU,;

— VYCTAHOBUTH CXOJACTBO U PA3JIWYMUA IJIAHET-TUTAHTOB;

— IIO3HAKOMHUTHL CO CIYTHUKAMU IIJIAHET-TUTAaHTOB;

— 00CyauTh IPUPOAY KOJIEeI] IJIaHEeT-TUTaHTOB;

— o006ocHOBaTh BBeJeHUE HOBOTO KJacca O0OBEKTOB — ILJIAHETHI-KapPJIUKU;

— YCTAHOBUTH OCOOEHHOCTU ABUIKEHUSA M (PUBMUECKUX CBOMCTB ILIaHET-KapPJIUKOB.

INnanupyemovie pesynomamovl. 06yHeHUA YULAULE20CA:

— IepeuyucjasieT MIaHeTHI-TUTAHTHI;

— B3HaeT, KaKue MeTOJbl MCIOJBL3YIOTCA IJs mcciaenoBaumsa maaHer CosHed-
HOH CHCTEeMBbI;

— IIPUBOAUT HIPUMEPHI WCCIEIOBAHUSA IIJIAHET C KCIOJIb30BAaHUEM KOCMUIUE-
CKUX aNllapaToB;

— VKasbIBaeT CXOJACTBO M DABJINYUA IIJIaHET-TUTaHTOB;

— IIPUBOAUT IPUMEPHI CIIYTHUKOB IIJIAHET-TUTAHTOB;

— 00BACHAET, M3 Yero COCTOAT M KaK 00pasoBaIUCh KOJIbIIA IIJIaHET-TUTAHTOB;

— MPUBOAUT AOKAa3aTeJIbCTBA BYJKAHUYECKON AKTHUBHOCTU HEKOTOPBIX CIIYT-
HUKOB;

— IpUMeHseT 3aKOHbI (GPUBUKU AJA OIpeleseHUs CKOPOCTH BYJKAHUUYECKOTO
BbIOpoca Ha cnyTtHuKe IOmurepa Ho;

— 00BACHAET OTIUYUA KAPJIUKOBBLIX ILJIAHET OT ILJIaHET;

— OIHUCHIBAaeT KapJIUKOBBLIE IIJIAHETHI U IIPUBOAUT UX IIPUMEDPHI.

Hdocmuzaemovie pe3ynomamuv. o6yuenus

JluunHocmHule: QopMuUpPOBaHUEe YOEKIEHHOCTH B NIO3HABAeMOCTH BcesleHHOI,
B HEOOXOMMMOCTU Pa3yMHOTO HCIOJb30BAHUA MJOCTHKEHUH HAYKU HOJA JadbHeIi-
IIeTo Pas3BUTHUA IIUBUIM3AINM, HAYYHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO CO-
BPeMEeHHOMY YPOBHIO Da3BUTUS HAYKM, OTHOIIIEHWS K ACTPOHOMHUM KaK K BaKHOU
COCTaBJIAIOINE COBPEeMEHHON HAy4YHOI KapTUHBLBI MHUpPa M KYJbTYypbI O0IllecTBa; ca-
MOCTOSATEJBHOCTU B IIPUOOPETEHUM HOBBLIX 3HAHUIN M MPAKTUYECKUX yMeHuit; dop-
MHUPpOBaHUE KOMMyHHKaTHBHOﬁ KOMIIETEHTHOCTU B OGHIeHI/II/I n COTPpyAHHUYECTBE CO
CBEPCTHUKAMU.

MemanpedmemHtuvle: OBJaleHVe HaBBIKAMU CAMOCTOATEJIBHOTO IIPUOOPETEeHUS
3HaHUI; (opMUpPOBaHUE YMEHUUN IPUMEHATh 3HAHUA s O0bACHEHUA HalJIoxa-
eMBbIX SABJEHUU UM IIPOIeCCOB, BOCIPUHUMATH, IepepabaThiBaTh U NIPEINCTABIATH
uHOPMAIIUI0O B CJIOBECHOI, 00pPa3HOM, CHMBOJWUYECKOH (opmMax, aHAIM3UPOBATH
u mepepabaThIBAaTh IIOJYUYEHHYI0O MH(GOPMAINIO B COOTBETCTBUU C IIOCTABJIEHHBIMU
samauamu; GopmupoBanue u pasButue HNKT-kKommeTeHIWii; pasBUTUE MOHOJOTH-
YEeCKOH M JOUaJOTUUYECKON peum, YMEHUs BBIPA’KaTh CBOM MBICJIU M CIOCOOHOCTU
BBICJIYLINBATh COOECEIHUKA.

IIpedmemmubie: oBJIaJeHre HAYUYHBIM IIOJXOAO0M K DEIEeHUI0 Pas3JNuUYHBIX 3ajad,
dopMUpOBaHUE IIEJOCTHON HAYYHON KapTUHBI MHUPAa, IPENCTABJIEHUN O IO3HaBae-
MOCTH MHpPa U 00 OOBEKTUBHOCTH HAYUYHOI'O 3HAHHUSA; IIOHUMAaHNE (PU3UUECKON CYIII-
HOCTU HaOJI0aeMbIX aCTPOHOMHUUECKUX SBJEHUM, BJIUAHUSA KOCMOcCa Ha 3eMJI0 U
JKU3Hb JI0Jell; OCO3HAHUE CBA3U MEKAYy YPOBHEM Pa3BUTUSA HAYKU U TeXHUKU U
COBPEMEHHBIMU IIPEICTABJIEHUAMU O BceseHHOI.

Pecypcovl yporxa

OcHOBHBIE: YUEOHUK, 3aJaYHUK.
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JleMoHCTpPAaIIOHHOE OGOpPyAOBaHHE: TJIOOYCHI WMJIM MOJEJIUN IJIaHEeT-TUTaHTOB,
dororpadpuu miamer u ux cunyTHuKoB; IIK m myasTumenuamnpoexTop (Uiam HHTEP-
aKTHUBHAaA MOCKa).

Homawnee 3adanue

Vuebuuk: § 16, oTBeTUTh Ha BOIIPOCHI, IOBTOPUTH § 15; Terpamb-IPpaKTUKYM:
BBITIOJIHUTHh IIPAKTUUYECKYI0 padory 5 «V3yueHume BYJIKAaHWYECKOM aKTUBHOCTU HAa
cuytauke IOnurepa Wo»; samaunux: Ne 4.35, 4.40, 4.43.

IToaroroBuTh mOKJIanbBI: «KoMeThl M MeTOABI WX WCCJAENOBAHUA»; «llamenue
KPYIIHBIX METEOPUTOB»; «ACTepouIHAs OIaCHOCTDH».

Pexomendayuu memoducma

dopma nTpoBeeHUSA TAaHHOTO ypoKa — KOH(epeHNUudA. YUaluecd HUTIPAIOT
pOJIb acTpOHOMOB—UcCcJenoBaresieil miaaner COIHEUHOI CUCTEMBI: OSHU TOKJIATbI-
BalOT Pe3yJIbTATHLI MCCIAEIOBAHUNM, APYrUe CAYIIAIOT, 3aJal0T BOIIPOCHI, O0CYKIAOT.
Vuurens npu HEOOXOAUMOCTH TOMOJIHAET BBICTYILJIEHWS ydYalllUXCs, HO IIOCJe 3a-
BePIIEHWs OTBETOB HA BOIIPOCHI M OOCYKIEHUSA JOKJIAza.

B moxnane o FOnumepe u CamypHe cienyer OTMETUTH, YTO OTHU IJIAHETHI
IeHfCcTBUTEIbHO THUradnTbl. CaTypH MMeeT IJIOTHOCTb, MEHBIIYI0 MJIOTHOCTUA BOMBI.
Eciu sTo He OymeT oTpasKeHO B [OOKJaie, CJeAyeT OTAeJbHO O0CYyAUTh, KaK u3-
yueHMe XapaKTepa BpallleHWsl IIJIaHeTHl II03BOJISIET BBIACHUTH €€ (puamdyecKoe co-
CTOAHHNE, B YaCTHOCTHU OIIPeAeJIUTh, UTO IIJIAHETHBI-TUI'aHTBbI COCTOAT M3 raasa.

CorsacHo Mogesu BHyTpeHHero crpoeHusi IOnurepa m CaTypHa [aaBjeHHe B
LeHTpe IJIaHeT HACTOJLKO Beauko (mpumepHo 10'2 ITa y IOmwurepa), 4To BOLOPOJ,
IepPexXoAUT B COCTOSIHUE, KOTOPOe HA3LIBAIOT MeTajindecKuM. TaKkue ycJoBUA He-
BO3MOJKHO CO3[JaTh Ha 3eMJie, IOATOMY TAKOe COCTOSIHUE BeI[eCTBa MOKHO M3ydaThb
TOJNBKO Teoperudecku. Ciiegyer Taxkke oOCYIUTH COOCTBEHHBbIE MCTOUHUKU SHEPIrUU
IOnurepa, IpUUYMHBI MOIIHOIO PAAUOU3IYUCHUS, MIPUXOLAIIET0 OT ILJIAHETHI.

VYpan u Henmyn He TaK XOPOIIIO M3YYEeHBI II0 CPABHEHUIO C APYTUMU ILIaHe-
tamu. Cienyer o0bsACHUTH, IMMOUEMY Y IIJIaHEeT HAOJIOmaeTcAd CUHUM ITBET, a TaKKe
pacckazaTrh 00 yrJyie HaKJIOHA OCU BpaIlleHUs ¥ paHa K IIJIOCKOCTH OpOuThHI. MOXKHO
omnucarb, Kak OyAyT MeHAThCA Ce30Hbl HA YpaHe, KaKue KJIUMATHUUYECKHe IIosca
TaM MOMHO BBIOEJINTH.

Tak Kak y IJIaHET-TUTAHTOB MMeEeTCs OOJIbIIIOe UMCJIO CIYTHUKOB, HE CJIeAyeT
pacckKaspIBaTh 0 KayKIOM, HEOOXOAMMO IIpOBecTU 000OIleHMe: NPUMEPHBIN COoCTaB
U3YyYEeHHBIX CIIYTHUKOB, UX OCOOEHHOCTH.

Cnenyer ymoMAaHYTb, YTO KOJIbIla MMEIOTCA y BCeX ILJIAHET-TUTAaHTOB, a TaKKe
00CYAVTHh IPUYUHBI IOABJIEHUA KoJjell. CunTaeTcsa, YTO BEIIECTBO KOJIEI] He IIPOIILIO
muddepeHnuanuio B HeApaxX ILIAHEeT W II09TOMY HMEEeT IEePBUUYHBIA XUMUYECKU CO-
craB. McciemoBanue BeIllecTBa KOJIEI BayKHO, TAK KaK II03BOJISET HMOHATh, KaKKe
IpOIlecChl MPOMCXOAWJIN HA paHHUX dTamnax (popmupoBanusa COJTHEUHON CHUCTEMBI.

OmnpenesieEre KapJanKOBBIX ILJIaHET ObLIO AaHO Ha ypoke 11. Cienyer oTMETHUTH
TPYAHOCTH M3YUYEHUS STUX IIJIAHET, HPUBECTU (PU3UUYECKHe XapPaKTEePUCTUKU HaU-
6osiee mayuenHbix: Ilinyrona, Ilepepnsr, Makemake, dpumabl.

duHaIOM 5TOT0 YpPOKa, KAaK M IIPOIILIOro, MOXKET OBLITh CO3JaHWue oOIeil xa-
PaKTEePUCTUKU IJIAHET-TUTAHTOB W ILJIAaHET-KapJUKOB B (opme Tabauiibl. [lamHbIE
MOJKHO COOMpATh IIOCTEIIeHHO, BHOCA HeoOXOoAUMYI0 MH(GOPMAIIUIO IIOCJe KarKI0To
IOKJIaza.

INpumenenue UHGOPMAYUOHHBLX MEXHONLOZUL

YPpoK moJe3HO COIMPOBOAUTL MYJbBTUMEIWIHON Ipe3eHTalnuel, JeMOHCTpaliuei
MeaAnao0beKTOB.
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marepuana (megva-
06BEKTBI,  MYJBTU-
MeannHas NpeseH-
Taums)

HUKOB C cooO6Lle-
HUAMMN

KOB, 3a4aET OOMNOJHU-
TeslbHble BOMPOCHI,
opraHusyet obcyxae-
Hue

dT1an ypoka CopepxaHue AeatenbHOCTb
(pecypchbl) aTana
yuuTtens y4yeHuka
M3yyeHne HoBOro BbicTynnenne yde- BbiCnylwmBaeT y4eHu- BbicTynaet y [ocku,

oTBEeYaeT Ha BOMpoO-
Cbl, OOMONHAET OTBe-
Tbl  OJHOKJIACCHUKOB,
nenaet obobuieHns n
BbIBObI

MonseneHve uto-
roB ypoka (y4eb-
HUK, 3afa4HuK)

O606ueHne nay-
YEHHOro MaTepu-
ana, oueHka pa-
60Tbl yyalmxcs

06006LWwaeT N3y4yeHHbIn
marepwarn, 3a0aéT
[oomMallHee 3ajaHue

Cnywaet
3anucbisaeT
Hee 3agaHve

yuuTens,
aomaltu-

YPOK 15. MAJIbIE TEJIA COJTHEYHHOW CUCTEMBbI
3adavwu ypoka:
— [aThb OIpefesleHUA IOHATUI: acTEepPOHUJ, KOMeTa, MeTeop, METEOPOUZ, Me-

TEOPUT;

— OIIucaTh IIpUpoAYy M NOBUMKEHNE aCTepPOUIOB M KOMET,;

— OII€EHUTHh, KaKYIO OIIaCHOCTBb IIPEeACTAaBJIAIOT aCTepPOUAbl M KPYIIHbBIE€ METeO-
puUTHI 4Jid XKHU3HU Ha BeM.TIe;
— IIO3HAKOMHUTH C KOCMHUUYECKMMHU HMCCJIEeJOBAHUAMM MAaJIBIX TeJ CosmHeuHO

CHUCTEMBI;

— HAYYUTh PABINYATH IIOHATUA: METEOp, METEOPOUJ, METEOPHT.
ITnanupyemovie pesynomamuvl. 00yHeHUA YULAULE2O0CA:
— @dopMyIupyeT ompenereHUA IOHATHI: acTepomuz, KOMeTa, MeTeop, MeTeo-

pous, MEeTEOPUT;

— 3HaeT, KaKue MeTOAbl MCIIOJBb3YIOTCA MAJId HUCCJHIeOOBaHUSA MaJlbIX TeJl Cou-

HEYHOM CHUCTEeMBI;

— IIPUBOAUT IPUMEPHI UCCJEIOBAHUA aCTePOUIOB M KOMET C HCIIOJb30BaHUEM
KOCMUYECKHUX aIlliapaToB;
— O00BSCHSET, YTO TAaKOE KOMEThI, KAKOBBI UX COCTAB WM OCOOEHHOCTU IBUIKEHUS;
— BBIUUCJSAET IapaMeTpPbl OpOMTHI KOMETHI, MCIIOJBL3ysa 3aKOHBLI Keriepa;
— 3HaeT pasinyuusA IOHATUN: METeop, METEeOPOUl, METEOPHUT;
— TOPUBOOUT IIPUMEPHI MaJeHUSA KPYIHBIX METEOPUTOB W IIOCJENCTBUI IIaJeHUd;
— TOPUBOAUT MOKA3aTeJIbCTBA €JMWHCTBA BEIlECTBAa B KOCMOce W Ha 3emJie.
Hdocmuzaemvie pesynomamuvL. o6yuenus
Jluunocmmuovie: PopMuUpPOBaHNE YOEKIEHHOCTH B MIO3HABAeMOCTH BceJieHHOI,
B HEOOXOQMMOCTU PA3YMHOI'0 HCIIOJb30BAHUA MNOCTUIKEHUIN HAYKW MJA JaJTbHe-

IIero PasBUTHUSA IUBUJIN3AIUYN, HAYUYHOTO MUPOBO33PEHU,

COOTBETCTBYIOIIIEro CO-

BPEMEHHOMY YPOBHIO PasBUTUS HAYKH, OTHOIIEHWSA K ACTPOHOMHUU KaK K BaKHOI
COCTABJIAIONIEl COBPEMEHHOM HayYHOW KapTUHBI MHPA W KYJLTYPHI OOIllecTBa; ca-
MOCTOATEJIbHOCTH B IIPUOOPETEeHNN HOBBLIX 3HAHUHN W MPAKTUUYECKUX yMeHUIi; OT-

BE€TCTBEHHOI'O OTHOIIIEHUA K Y4YE€HMUIO.



88 NMOYPOUHbIE

MemanpedmemHboie: OBJIaJieHVEe HABBIKAMH CAMOCTOSTEJIBHOIO MPUOOpPEeTeHUS
3HaHUI; (opMUpOBaHVE YMEHUI NPUMEHSTh 3HAHUS AJsA O0BsACHEHUs HaOJIona-
eMbBIX SBJEHUU U IIPOILECCOB, CTPOUTH JIOTUYECKOE pacCy:KIeHue, yCTaHaBJIUBATH
IPUYNHHO-CJIECTBEHHBIE CBA3U, apryMEHTHUPOBATH CBOIO IO3UI[UIO, OCYIIECTBJIATH
KOHTPOJIb CBOEH AesATeJIbHOCTH B IIPOIlECCE JAOCTUIKEHUs pe3yabTaTa; PasBUTHE MO-
HOJIOTUYECKOM 1 JUAJIOTUYECKOM peur, YMeHHs BbIPA’KaTh CBOM MBICJIU U CIIOCOO0-
HOCTH BBICJYIINBATL COOECEeTHUKA.

IIpedmemHbLe: oBIafeHNe HAYYHBIM IIOJXOAOM K PEIIeHUIO0 Pa3JIUYHBIX 3ajad,
dopmupoBanue ymenus GhopMyJauUPOBATH TUIOTE3bI, IEJOCTHON HAYYHOU KapTUHBI
Mupa, IPeACTaBJIeHUIN O MO3HABAEMOCTU MUPA U 00 O0BeKTUBHOCTU HAYYHOT'O 3HA-
HUsA; TMOHWMaHWe (PUIUUYECKOU CYIIIHOCTH HAaOJIIOJaeMbIX aCTPOHOMUUYECKUX sBJIe-
HUH, BIUAHUA KOcMoca Ha 3eMJII0 U JKU3Hb JIofell; mpuobpeTeHue OIbITa HabJIIo-
IEeHUsI aCTPOHOMUYECKUX OOBEKTOB, SIBJIEHUI UM IIPOIECCOB.

Pecypcovl ypokxa

OcHoBHBIE: YUeOHUK, 3aJJaUHUK.

JlemoHCcTpanmmuoHHoe oGopymoBanue: [IK m MynabTuMegmanpoeKTop (Ui WH-
TepaKTUBHASA AOCKAa); MEePEHOCHON KYIOJbHBIN MYJbTUMEIUAIIEHTD, BUPTYaAJbHBINA
nnaumerapuit Stellarium.

Homawnee 3adanue

Vuebuuk: § 17, oTBeTuTh Ha BOOpOCHI; 3amaunHuKk: Ne 4.41, 4.46, 4.52, 4.54.

Pexomendayuu memoducma

Vpoxk HaunmHaeM ¢ OOCY’KAeHUs Pe3yJIbTATOB JOMAaIlHel IMPaKTUYeCKOi paGoThI
(TeTpamb-IpakKTUKyM, c. 16—17). IToBTOpeHre M3yUeHHOTO MaTepHraia IPOBOAUM B
dopme GamItonpoca, IPU OTBETaX HA BOIIPOCHI U BBLITOJHEHUU 3aJaHUN PEKOMEHIY-
€M BOCIIOJIb30BATHCSA COCTABJIEHHBIMU Ha MPEABIAYIIUX YPOKAX XapaKTEePUCTUKAMU.

— UYrto Ha3BIBAIOT IIJIAaHETOI?

— Ilo KaKkuM TIpuU3HAKaM IJIAHETHI MEJISATCS Ha TPYIIBI?

— IlpuBenuTe KpaTKyI XapaKTEPUCTUKY IIJIAHET 3eMHOI I'DYIIIbI, IIJIaHET-TU-
TaHTOB.

— VYKajKuTe OCHOBHBIE OTJIMUYMA IIJIAHET 3€MHOI I'DYIIBI OT IJIAHET-TUTAHTOB.

— FKakwue Tena Ha3pIBAIOT ILIaHeTaMuU-KapaukamMu? B uém ux oramuwmsa oOT
miaHeT?

Opza u3 KapJauKoBbIX miuaHer — Iepepa — paHee OTHOCHWJIACh K aCTePOUTAM.
Acrepounpl oTHOCATCA K MaJyibIM TejiaMm CoJsiHeuHOU cucTembl. Pacckasd o HUX Ha-
YUHaeM C HCTOpuu OTKPBLITUA. OCHOBHOI MeTOZ OOHApPy:KeHUs acTepouzoB — do-
TorpaduuecKuii. OTU OOBEKTHI BBIIVIAAAT KaK cjabble 3BE3ALI, HO IIePEeMeIaioTCs
Ha (pomHe 3BE3n (OTCIOZA HasBaHMe: acTepous — 3BE3momomoOHBIiT). Macca cpemHero
acrepouzia Maja, IIO3TOMY ACTEPOUAbI He MMeIoT chepruuecKoil ()OpMbI, a MPEeCTaB-
JSAI0T coboii OechopMeHHBIE OOpasoBaHus. OOpaliaeM BHUMAaHWE ydYalliUXcsa Ha TO,
YTO MACChI ACTEPOUIOB HEJIb3sA M3MEPUTHh HEIOCPEACTBEHHO, WX BBIUMCIIAIOT MCXO[
u3 cooOpasKeHUil, 0 TOM, UTO IJIOTHOCTH ACTEPOUZOB MAaJO OTJINYAETCA OT ILJIOTHO-
CTU KPYIIHBIX METEOPUTOB, YIABIIUX HA 3eMJiio. PasMepbl acTePOUIOB OIPENeJIsioT,
Habsrofas MOKPBITHUA UMU 3BE3A. Ilokpwimue — 3TO acTPOHOMHUECKOe SBJIEHUE,
3aKJUaloneecsa B HAOJIOLAEMOM 3aKPBIBAHUMN OJHOTO HEOECHOro O0beKTa APYIHM.

PacckasbiBasg 0 mosice acTepoUI0B, CJEeAYeT OTMEeTUTh, uTo OoKoJo 40% acre-
POUZOB OTHOCUTCA K CeMelcTBaM CO CXOAHBIMU opbuTaMu. B HEKOTOpBIX ceMmeili-
cTBaX OOUWH acTepouf, 3HAUUTEJbHO IIpeBocxoauT Apyrue mo pasdmepam (Ilannana,
Becra), HO B GOJIBIIIMHCTBE CJIy4aeB BCe acCTEPOUIbI ceMelicTBa NMPUMEPHO OJWHA-
KOBBI.
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Pacckas o mereopax m MeTeopuTaxX HAUYMHAEM C JAeMOHcTpainuu Qororpaduit
MEeTeopOB, METEOPHBIX MOTOKOB. OOpaiaemMcsa K KU3HEHHOMY OIBITY YUEHUKOB:
HaBepHAKA MHOTUE U3 HUX BUMEJU «IIamalolnue 3BE3NbI» — MeTeopbl. [loguépru-
BaeM, UTO JMemeop — 3STO aCTPOHOMUUECKOe sBJIeHWE, BBIBBAHHOE BTOPKEHHEM
B arMocdepy 3eMJiM MaJIbIX II0 pasMepaM TBEPABIX KOCMHUYECKHX TeJ. ITH Teja
OBUKYTCA ¢ OoablmuMu cKopoctsamMu (or 11 Km/c u BbIllie) B aTMmochepe 3emuiu,
BBI3hIBAA MOHM3AIWIO0 MOJIEKYJ U BO30OY)KIEHUEe aTOMOB BO3JyXa, UTO IIPUBOJUT K
HabII0gaeMOMy APKOMY METEOPHOMY CJEedy.

HemoHcTpupyeMm (oTorpadmio METEOPHOTO IIOTOKA M O0BsACHsSIEM, 4To 9Ta (hoTo-
rpadud caeraHa ¢ GOJIBINION dKcmo3uiueli. AHAIU3UPyeM CHUMOK: BUIHO, UTO BCe
MeTeophl MCXOAAT M3 ONHOTO MecTa (TOUuKM) Ha Hebe, KOTOpoe Has3bIBaeTcsa paodu-
anmom MeTeopHOro noroka. IlosacHaeM, 4YTO TaKOil BUA — BTO Ihdhekm nepcnex-
muesbl. HacTunsl npuiaetaioT K 3eMje mu3gajleKa, B IIPOCTPAHCTBE OHU ABUIKYTCSA
OpakTUUYeCKMW TapajijiejibHO II0 HAIpaBJeHUIO K HabOmaomareno. [lomo0ubIit ahdeKrT
MBI HabJIIOaeM, TJIAAA Ha $KeJIe3HONOPOKHBIe IYTH WJIHN JOPOTY, YXOMSAIYIO BAAJb.
Hawm kaxercsi, 4To mapaJiejbHbI€ PEJIbChl CXOOATCA B OOHY TOUYKY Bmanu (puc. 8).

PaguanT mMeTeopHOro IOTOKA
OpPOEnUpPyeTCa B OIPeAeJEHHOE
mecto Ha Hebe. Ilomo6HO TOMY
Kak He0eCHBIM O00BbeKTaM IIpu-
cBauBaeTcAd «aapec» Ha Hebe —
co3Be3nue, B KOTOPOM OOBEKT
HabaogaeTcsi, MeTeOpHbIe IIO-
TOKU Ha3BIBAIOT IO MMEHaM CO-
3Be3qUi, B KOTOPHIE IIPOEIUPY-
IOTCA WX PpaguaHTbl: JIeOHUIbI
(JIeB), Ilepcemanr (Ilepceit) u
T. II. Bcero B Teuenue roga MoXK-
HO HaAOJOZATh OKOJI0O 12 MeTeop-
HBIX IIOTOKOB.

KocMmuueckue yacTUIbI, KO-
TOPBIE €I[€ He BOILIU B aTMoche-
py 3eMJy, Ha3bIBAIOT Memeopo-
udamu. Korga mereopous BxoauT B arMochepy, MbI HAOJI0jaeM aCTPOHOMUUECKOe
aBnenue — memeop. OTkyna OGepyrcsa mMeTeopouabl? OTO YACTUILBI, IIOTePAHHBIE
KoMeTaMu. 3acJyHIinBaeM AOKJIaL O KoMerax. Eciam B OKJaje He OTpaKeHa WH-
dopmanua o6 mcciemoBaHmm KoMmeThbl UypiomoBa—I'epacuMeHKO, IpejJjaraeM yua-
HIUMCS CAMOCTOSATEJbHO MO3HAKOMUTLCA C 9TOi mH(popManueir B yuebuauke (c. 70).

Nrak, npu cBoém aBu:keHuu BOKPYr CoJiHIIa KOMeETa IIOCTEIEeHHO paspylia-
eTcs, U IOTEePSAHHBIE €0 YACTUIILI MPOAOJIKAIOT ABUTAThCA IIO TOM JKe opOouTe, HO
yoKe C MEeHBIIUMU CKopocTaMu. Eciu opOémTa KOMETHI IIepeceKaer opbury 3em.u,
TO €KeTOJHO B MOMEHT IIPOXOXKIEeHUA 3eMJIEHl TOUKU IlepeceueHrs U HaOJII0NAI0TCs
MEeTEeOpHBIE IIOTOKMU.

OueHb APKUI MeTeop HA3BIBAIOT 6oaudom. Ilo ApKocTy GOJIUI IIPEBOCXOILUT
Bce HabOuomaeMble HebecHbIe 00BEeKTHI, KpoMme JIyabl u CosHIla, T. €. ero 3BE3gHAA
BeJIMuMHa —5™ U MeHee. JTO aCTPOHOMUYECKOE fABJIEeHUE MOYKHO HAOJIIONaTh gaKe
IHEM, OHO YaCTO OCTaBJIAeT mocjie ce0s ABIMHBIN CJel ¥ COIPOBOKIAETCS 3BYKO-
BBIMU SABJICHUAMU; HepPeJKO 3aKaHUYUBAeTCA IaZleHVeM JuMemeopuma — TBEPJOTO
TeJla eCTEeCTBEHHOTO IIPOUCXOYKIAEHUS, YIABIIEr0 Ha IIOBEPXHOCTh 3eMJIM M3 KOCMOcAa.

Puc. 8. dppexm nepcnexmuént
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I/ITaK, BbICTpamBaeM

MeTteopoup —
HebecHoe Teno
MasbIX pasmepoB
[0 BXOXOEHUS B
aTmocdepy

OEeIIoOYKYy TOHATUMH:

NMOYPO4YHDIE

MeTeop vnin 6onug —
acTPOHOMUYECKOE SIBNIEHUE,
BCMbILLKA WU SIPKUIA cnep,

BO3HMVKAKOLME MPU OBUXEHUN
TBEPAOro Tena HebonbLInX

pasmepoB B atMmocdepe 3emnu

MeTteoputr —
TBEPOOE Teno ecre-

CTBEHHOIro nponCxoXx-

OeHVs, ynasliee Ha
NOBEPXHOCTb 3emnun
13 Kocmoca

Canymaem m obcyskznaeMm nokiyanbl «IlameHre KPYIIHBIX METEOPHUTOB», «Acte-
pougHas OIAaCHOCTH.

Marepuas faHHOTO ypoKa mMeeT 0OJIbIIOe 3HA4YeHUE AN (POpMUPOBAHUA KPU-
TUYECKOTO OTHOIIEHUS K PA3JIUYHBIM JIKEOTKPBITUAM U ceHcanusaMm. PekoMeHayeT-
csA 00CyauTh, TAK JIM BEJWKA aCTepPOUAHAS OMACHOCTb, KAKOBBI METOABI IIPEeIOTBpA-
IIIeHusA 9TO OIMACHOCTH, UTO IPEACTaBJIAN co00ii TyHTrycCKUI METeOpHUT.

INpumenenue UHGOPMAUUOHHBLX MEXHONLO2ULL

YPpOK 10JI€BHO COUNPOBOAUTH MYJBTUMEIUWNHON mnpeseHTammeil. Jlokaaabsl yua-
IUXCA MOYKHO COIPOBOAUTH IIPOCMOTPOM BUAEOCHEMOK METEOPOB U OOJIMIOB.

TexHoJOTHUECKAS Kapra yporxKa

dTtan ypoka CopepxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuntens y4YyeHuKa
MpoBepka  ycBoe- becegpa no pe- 3apaér BOMPOCHI, OTBeyaeT Ha BOMpPO-

HUA mMarepuvana 3ynbratamM BbINoa- KOHTpOJIMpyeT npa- Cbl y4yntend, aprymeH-

NPOLLIOro  ypoka HEHUS1  yYEHUKamMu BUJIbHOCTb OTBETOB TPy  CBOKO  TOYKY
(TeTpanb-nNpakTn- nomaluHer  nabo- 3peHus, [ONoNHSEeT
KyM) paTopHolii  pabo- OTBETbl APYrnX yye-

Tbl; 6nmuonpoc HUKOB

no TEOpPEeTMYecKo-

My maTepuany

MPOLLILIX YPOKOB

M3yyeHrne HoOBOro
marepuana (y4eb-

becepa o Mmanbix
Tenax ConHeyHom

3apaét Bompochkl, co- OTBeyaeT Ha BOMpoO-
obLiaeT O0MnoNHUTENb- Cbl, cnywaet obbsic-

YYEHNKOB, 3a0aéT [o-
NOJSIHUTESIbHbIE BOMPO-
Cbl, oOpraHusyet 00-
cyXaeHue

HUK, Meamaobb- CUCTEMBI, BbICTY- HYyI0 nHdopmMaumio, HeHne y4dutens, Bbl-
€KTbl, MylbTMe- njaeHne y4eHunkKoB AEeMOHCTpupyeT mMeana- cTynaet Yy AOOCKWN,
OVAHaa  npeseH- C coobueHnsaIMn 00BLEKTHI, obpautaeT yyacTByeT B 0OCyX-
Taums) BHMMaHME Ha BaXHble OEeHUX, OTBeYyaeT Ha

AeTtanun, BbiCnywnBaeT BOMPOCHLI, A0NoJSIHAEeT

OTBETbl OAHOKIACCHUN-
KOB, Aenaet 0600ue-
HUA U BbIBOAbI

MopseneHve uto-
rop ypoka (y4e6-
HUK, 3a0a4HuK)

06006weHne nay-
YEeHHOro matepu-
ana, oueHka pa-
60Tbl yyalmxcs

0606LaeT N3yyYeHHbIn
maTtepwan, 3a4aéT
[omallHee 3ajaHve

Cnywaet
3anuceiBaeT
Hee 3ajaHune

yuuTens,
nomati-
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YPOK 16. KOHTPOJIbHAAl PABOTA MO TEMAM
«BBEOEHWE B ACTPOHOMMWIO», «ACTPOMETPUSA», _
«HEBECHASl MEXAHUKA», «CTPOEHUE CONHEYHOU CUCTEMbI»

3adavwu ypokra:

— OOBTOPUTH MaTepuas TeM «BBeleHHe B aCTPOHOMHIO», «ACTPOMETPUS»,
«Hebecuasa mexanuka», «Crpoenre COJIHEUHOHN CHCTEMBI»;

— TOPOJOJIKUTL (hOPMUPOBAHNE YMEHUU CAMOCTOATEJBHO IPUMEHATH YCBOEH-
Hble 3HAHUSA O NelCTBUTEJbHOM [ABUMKEHHN HeOEeCHBIX Tes, cTpoeHur CoJIHeUHOI
cucCTeMbl, (u3uMuecKoil Ipupone ILIaHET AJA OOBACHEHUA BUIMMOTO IBUMKEHUS
IJIaHEeT, aCTPOHOMUYECKUX ABJIEHUU, PeIlleHus 3ahad;

— OIIEHUTH YPOBEHb YCBOEHUS YUEHWKaMHU MaTepuajga TeM, cHOpMUPOBaH-
HOCTb YMEHUU IPUMEHATH MMEIOINecsa 3HAHUA NI O0bACHEHUA aCTPOHOMUUECKUX
SIBJIEHUI W peIllleHus 3ajad.

ITnanupyemoie pe3ynomamuvl. o6YyieHUS YULAULE2OCA:

— IeMOHCTpPHpYeT 3HaHWe MaTepuajia o teMaM «BBegeHme B acTpOHOMUIO»,
«Actpomerpusa», «Hebecuaa mexaHuka», «CrpoeHue COJTHEUHON CHUCTEMBI»;

— [EeMOHCTPHUPYEeT yMeHHe IPUMEHATh MUMeIIrecsd 3HAHUA AJA O0bACHEHUS
aCTPOHOMUUECKUX SABJIEHUIN M PeIlleHus 3aaad.

Hdocmuzaemsvie pesyabvmamus. o6yienus

JluyuHocmHble: (POPMUPOBAHME OTBETCTBEHHOI'O OTHOIIEHUS K YYEHUIO0, T'OTOB-
HOCTU U CIIOCOOHOCTM yUallluXCA K CAMOPasBUTUIO W CaMOOOPA30BAHUIO HA OCHOBE
MOTHUBAIUU K YYEHUIO W IIO3HAHUIO.

MemanpedmemHtule: GOPMUPOBAHNE YMEHUN IPUMEHATHh 3HAHUA AJA 00bsACHE-
HUs HAOJIIOHaeMbIX SIBJIEHUI U IIPOIECCOB, CAMOCTOATEIHHO IJIAHWPOBATH OYTU [O-
CTUIKEHUS Iesieil, 0COSHAHHO BHIOMpPATh HauboJiee d3h(HeKTUBHBIE CIIOCOOBI PEIeHM s
yueOHBIX W MMO3HABATEJbHBIX 3a7ad.

IIpedmemmnuLe: GopMUPOBAHUE IIEJIOCTHON HAYYHON KapTUHBI MUpPA, IPeACTaBie-
HUHM O IO3HABAEMOCTH MUpPa U 00 O0BEKTUBHOCTH HAYYHOTO 3HAHWUS; IIOHUMAaHUEe (Pu-
3UYECKOM CYIHOCTU HAOJII0JaeMbIX ACTPOHOMUUYECKUX SBJIEHUI, BJIUAHUSA KOCMOCa
Ha 3eMJI0 U JKU3HBb JIIofell; (hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK DPE3yJib-
TaTa U3ydyeHUsS OCHOB CTPOEHUs MaTepuu U (PyHIaMEHTAJbHBIX 3aKOHOB (DUBUKU.

Pecypcovl ypoxra

OcHOBHBIE: TeCThbI; KAPTOYKU C AOIOJHUTEIbHBIMU 3aTaHUAMU.

HJonomuurensusie: TamapHukos A. M., Yeoanvrnurxose O. C., @adees E. H.
Acrtpounomusi. C6opuHuK B3amau u ynpaskHeHuii. 10—11 xmaccei: yue6. mocobue
njas obieobpasoBar. opraHusarnuii. — 2-e msa. — M.: IIpocsemienue, 2018. —
C. 5—56; Crenmapuss — TecTbl W 3aJauu IO aCTPOHOMUMU.

Homawnee 3adanue

YVuebuuk: § 1, 2, 5 (moBTOPUTS).

Perxomendayuu memoducma

JJis TTOATOTOBKM KOHTPOJBHOU PabOTHI B BUE TECTA BOCIIOJB3YUTECH JOTOJHU-
TeJBHBIMHU pecypcamMu: [6], KypcoM JeKIHil II0 MEeTOAWKE ITPEeIoJaBaHUSA aCTPOHO-
muu A. 0. Pymsaunesa — http://www.astronet.ru/db/msg/1177040/index.html,
martepuasiamu ¢ cavita Cresnnapus.

Bo Bpems mpoBeneHUA MHCTPYKTAKa HEOOXOAUMO OOpATUTh BHUMAHNE YIEHUKOB Ha
CaMOCTOATEJILHOCTb BBIMTOJIHEHUA PabOThI U IpaBmjia PabOThI C TECTOBLIMU 3aJaHUAMU.

HesaTenbHO He OTPAaHUYUBATHCA TOJBKO TECTOBBIMU 3aJaHUAMU, a MIPEIJIO-
JKUTH yUalllMCs 3aJaui, IMONO0HbIe TeM, KOTOPble OHU peIllajii Ha YPOKax W IIpU
BBIIIOJTHEHUY MOMAITHUX 3amaHuii. BeIOOp 3ajau oIpeAesseTcsa YUUTEeJeM.
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AHanns OCHOBHBIX OIMMOOK, KOTOPhIE NOMYCTUJIN YUEHUKU BO BPeMs BBLIIOJIHE-
HUA paboThI, HEOOXOAVWMO IIPOBECTU HA MOIOJHUTEJIHLHOM 3aHATHU. K BBIACHEHUIO
OPpUYUH OINMMOOK IOJIE3HO IIPUBJIEYL CaMUX Y4eHUKOB. Ilo pesdysbraTaM IIpOBEPKU
paboT AJA KaKJIOTro YYeHHKA HeoOXOIWMO COCTABUTH CIMCOK CYII[eCTBEHHBIX OIIIM-

0OK ¥ HEIOUYETOB U 3aIJIAHMPOBATH PaboOTy MO MX YCTPAHEHUIO.

TexHoJOTHUECKAS Kapra yporxKa

TPOJSIbHOM PaGoThI

npaeunamMm paGoTbl
C TecToMm u 3apa-
yamu,  npasuIaMm
noeeaeHvst

TOBHOCTb YYEHWKOB K
paboTe

dTtan ypoka CopepxaHue AeaTenbLHOCTb
(pecypchbl) aTana
yuntens y4YyeHukKa
MoaroTtoBka K Bbl- VHCTpyKTax [ MposoauTt VHCTPYK- MpoBepsaeT  Hanuyne
MOSIHEHNIO  KOH- yyawmmMmcst no Tax, npoBepsieT ro- HeobXoaNMbIX npu-

HapNieXxHocTel, 3Ha-
KOMUTCS C npaBuna-
MU paboTbl C TECTOM
N 3ajadvamu

BbINONHEHME KOH-
TPONbHOM pPaboThl
(TecTbl, KapTO4KM
C  DOonoSHUTENb-
HbIMW 330aHUSMW)

BbinonHeHve yye-
HUKaMm KOH-
TPOMbHOW PaboThl

Cnegut 3a paboTtoi

Knacca, nomoraet
y4eHnkam B  Cclyvae
3aTpyaHeHnn

CaMoCTOATENbHO  Bbl-
nosiHseT 3afaHns
KOHTPOJIbHO pPaboThbl

AHanus  pesysnb-
TaTtoB  KOHTPOJIb-
HOW paboTbl (Te-
CTbl, KapTO4yku C

Pasbop c¢ «knac-
COM pe3ynbLTaTtoB
KOHTPOJIbHOW pa-
60ThI

3HAKOMUT Y4YEHUKOB C
OCHOBHbIMW  OLLUMOKa-
MW, AOMNyWEeHHbIMU B
paboTte

O6bsicHaeT
owmnbok,
pelieHne
HbIX 3agad

MPUYUHbI
BbIMOJIHAET
aHanoruny-

LOOMNONHUTENbHbI-
MW 3a[aHUSMK)

ACTPODU3ZUKA M 3BE3JHAA ACTPOHOMIMA

Humezpayuonnoe npocmpancmeo

Ddusurka: 3aKOH BCEMHUDHOTO TATOTEHUWSA, 3aKOHBI COXPaHEHUA WMIIYJIbCa,
9HEePruy, MOMEHTA UMITyJIbCa, 3aKOHBI HeaJbHOTO ra3a, 3aKOHBI I'eOMeTPUUYECKOU
ONTHKY, BOJHOBBLIE CBOMCTBA CBeTa, IIKAaJla JJIEKTPOMATHUTHBIX BOJIH, IIPUPOJA
UBJIYYEHUs, IIPOUCXOKIEHVE CIIEKTPOB U CIEKTDPAJbHBIN aHalIu3, AAepHbIe U Tep-
MOsAAepHbIe DEeaKIUH.

Mamemamuka: npeobpasdoBaHus (GOPMYJI U BBIYNCJIEHUA IIPU PEIIeHUU 3a1ad,
SJIJINIIC U eT0 CBOMCTBA.

Xumusa: XUMHUUYECKUE 3JJIEMEHTHI, B3aMMOJAENCTBUE XUMUYECKUX 3JIEMEHTOB,
TIPOUCXOMKJeHNe XUMUUYECKUX BJIEMEHTOB.

Humepnem-pecypcot

AcTporer — poccuiicKkasg acTpoHOMHUECKas ceTh (HayuHas HHMGOpPMAIUS II0
aCTPOHOMUU, TJIOCCAPUI, OMOJIMOTEeKa aCTPOHOMUUECKOH JINTepPaTyphl, d)oToraiepes
KOCMHUYECKUX O0BeKTOB u T. 1I.) — http://www.astronet.ru/
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dunbm «Tamaktuxku B Teneckon. O:Kumanme M peajbHOCTb» — https://www.
youtube.com/watch?v=3cZ2PavZups

Jleknmua B. KysuemoBa «Kakx cosHeuHbIe BCHOBIMIKU BJAUAIT Ha 3eMJIIO» —
https://postnauka.ru/video/65847

Jlexkniusa B. Kysuemosa «I'enunoceiicmosiorusi» — https://postnauka.ru/video/5883

CaliT naa yuyuTeseil acCTPOHOMUM U JIEKTOPOB ILIAHETapHeB, a TaKJiKe IJId Bcex
uHTepecywinuxcss — http://stellaria.school

Jlexknusa C. B. ITonosa «Kakue mapaMeTpsl OIPEAEJISIOT SBOJIOIUIO 3BE3ObI» —
https://postnauka.ru/video/11458

ITon6opka crareii, BUJEOJEeKIIUI U MIPOYNX MaTepuajoB o 3BE3max — https://
postnauka.ru/themes/stars

ITogGopka craTeii, BUAEOJEKIINMII M HPOUYMX MATEPUAJIIOB O HEHTPOHHBIX 3BE3-
max — https://postnauka.ru/themes/neutron-stars

Bugeopunpm «HabmaoneHnsa aKkKpPeIinoHHBIX JUCKOB» — https://www.youtube.
com/watch?v=_gLLYEmw-pE

IIpenen Yaugpacexapa — http://www.astronet.ru/db/msg/1170612/7lec/node4.html

Tecuble mBoiiHBIE cucTeMbl — http://www.astronet.ru/db/msg/1171323

Jlekniua C. B IlomoBa «AcTpodusuyecKue TAIIOTe3bl: YeM YEPHBIE AbIPHI JIyY-
mre mpurrenabies?» — https://elementy.ru/video/406/Astrofizicheskie gipotezy
chem_chyornye dyry luchshe prisheltsev

Hugopmayuonnvie pecypcol

Yyebno-memoduueckuil komnaexc: yuedbaux (c. 75—106), sagaunur (c. 35—44),
TeTpagb-npakTukym (c. 18—20).

Hdononnumenvnvie pecypcol

1. Egpemos IO. H. 3Béagunvie ocTrpoBa. — Ppsasuno: Bex 2, 2005.

2. KRawrxos []. I0., Kondakxosa E. B. Metonmueckoe mocofre MO KUCIIOJIH30BAHUIO
KOMILIEeKca y4ueOHOTO 000pYyIOBaHUWA MJs IIKOJBLHOTO KaOmHeTa acTpoHOMHH. — M.:
ITpocsemntenue, 2018.

3. Kondarxosa E. B., Kanvikos []. FO. ActpoHomusi. MeTognuuecKkre peKOMEH-
Januy II0 IIPOBENEeHHI0 IpakTudeckux pador. 10—11 xiaaccel: yueb. mocobue st
ob1reobpasoBar. opramusanuii: 6asoBelii ypoBerb. — M.: IIpocsemenne, 2018. —
http://www.spheres.ru/physics/about/224/2757

4. Kpaycc JI. Bcenennasa us Hudero. Ilouemy He HyKeH Bor, uTob6bl u3 my-
cTOTBI co3maTh Bcemennyro. — M.: ACT, 2016.

5. Jlesuman E. II. MeTonuKa mpenofaBaHUs aCTPOHOMUM B CPeNHEU IIKOoJe. —
M.: IIpocsemienue, 1965.

6. Meroauka mIperofaBaHWs ACTPOHOMUHU B CpPeJHEH IIIKOJe: MMoco0me AJA yuu-
tensa / B. A. Bopoumos-Benbamuuos, M. M. Ilaraes, A. B. 3acoB u ap. — M.: Ilpo-
cBelrenne, 1985.

7. Cypoun B. I'. Actpornomusa: Bek XXI. — ®Ppasuno: Berx 2, 2007.

8. Cypoun B. I'. Poxnenue 3Bézn. — M.: YPCC, 2001.

9. Tamapuurxos A. M., Yezoavnuros O. C., Padees E. H. Acrponomusa. Coop-
HUK 3amauy u ynpaskmeHuii. 10—11 Kiaccel: yueb. mocobue mJs1 o0Iieo0pasoBar.
oprammsanuii. — 2-e usn. — M.: IIpocsemenne, 2018.

10. Yepenawyx A. M., Yepnun A. J]. Bcenennasi, ’KU3Hb, UEPHBIE ABIPHI —
Dpasuno: Bek 2, 2003.

11.Yeprun A. []. 3ésnpl u pusuxa. — M.: YPCC, 2004.

12. IITknoseckuiir M. C. 3BE3pl: MX DPOXKIEHUE, KU3Hb u cMmepTb. — M.: Hayka,
1977.



94 NMOYPOUHbIE

13. Sunuknonenusa ana pereit. T. 8. Acrponomusa [Texcr] / I'm. pexn. M. . Ax-
cémoBa. — M.: ABaura+, 1997.

Ienu:

— MO03HaKOMHUTBL C COBPEMEHHBIMHM METOJaMM HCCJeNoBaHUA BcenenHoi u pas-
JUYHBIMUA TUMIAMU TeJIECKOIIOB;

—— MHM3Y4YUTh OCHOBHBIE XapPaKTEePUCTHUKHN COHHHa, €ro CTpoeHure M HMCTOYHUKMU
SHEPrun;

— ycraHoBuUTh BauAHue COJIHIIA HA ABJEHUS W IPOIECCHI, MPOUCXONAIINE HA
3eme;

— U3YYUTL OCHOBHBIE XAapPaKTEePUCTUKHU 3BE3M U MX B3aUMOCBS3L;

— MO03HaKOMH’TL CO CIIEKTPAJbHOUN KJaccupuKaimeil 3BE3;

— HAYYUTh NOPUMEHATh (PUINUECKNE TEeOpUU NPU OO0BACHEHUH IIPOIIECCOB,
TIPOUCXOMANINX B HeApax 3BE3M;

— O00BACHUTL TPUPOAY OesbIX KapJIUKOB, HEUTPOHHBIX B3BE3N, IIyJIbCApOB,
YEPHBIX IBIP, HOBBIX M CBEPXHOBBIX 3BE3;

— MO03HAKOMUTBLCS C ABOMHBIMM, KPATHBIMU U II€PEMEHHBIMU 3BE3AAMU;

— YCTAHOBUTHL NIPUYUHBI M3MEHEHUs OJiecKa MepeMeHHBIX 3BE3;

— II03HAKOMUTBLCSA C DBOJIOIMEN 3BE3] U yCTAHOBUTH, OT YEro 3aBUCUT YKU3-
HEHHBIA TIyTh 3Be3bI.

DopmouL opzanuzayuu ywebHoU OeamenrvbHoOcCmMuU

dpouTasbHAA pPaboTa YINTENS C KJIACCOM, AEMOHCTPAIINU C WCIIOJIL30BAHIEM MYJIb-
TUMEeANACPEICTB, BBIIOJIHEHNEe YUYeHNKaMU WHAWBUAYAJbHBIX 3aJaHUIl C MCIIOJb30BAHU-
eM yueOHO-MeTOAMUEeCKOr0 KOMILIeKca, padoTa B MaJIbIX TPYIIIax, JlabopaTopHas pabora.

ITnanupyemoie pe3yromamovl. 06YyueHUsR YLau,ezoca:

— 3HaeT, KaKWe MEeTOMbI MCIOJb3YIOT aCTPOHOMBI JJIS MCCJIeJOBAaHNA BCceleHHOI;

— ONHCBHIBAET NMPUHIIUIN AEHCTBUS OITHUUYECKOTO TEJIECKOIIa;

— GopMyIupPYyeT OUpeeieHNA XapaKTePUCTUK TeJIeCKOIla: CBETOCUJIA, YBEJIU-
YyeHMe, paspelrnarlas CIOCOOHOCTh, ONTHUYECKAas MOIIb;

— 3HaeT OCHOBHBIe xapakxkTepucTuku CoJHIIa, €ro CTPOEHHEe U HCTOUHUKU
SHEPrun;

— IIPUBOOUT IIPHMMEPHI BIINAHUA COJIHe‘IHOﬁ AKTUBHOCTHU Ha ABJIEHUA U IIPO-
Ilecchbl, MPOUCXOAAINNEe Ha 3eMJie;

— B3HaeT OCHOBHBIE XapPaKTEPUCTUKU 3BE3I;

— WUCIIOJBL3yeT AUATPAMMY «CIEKTP—CBETHUMOCTL» MOJS OOBACHEHUS B3auMO-
CBS3U XapPaKTEPUCTUK 3BE3I;

— WUCIIOJb3yeT 3aKOHbI (PUBUKH AJIs OOBSICHEHUS PaBHOBECUs 3BE3M, OIHCAa-
HUSA UCTOYHUKOB JdHEPIrUU 3BE3M;

— 3HaeT, KaKue (pu3MUeCKUe XapaKTEePUCTUKU 3BE3N OMPENeA0T UX CIEKTP
U BBOJIIOIUIO;

— ONMWCBHIBAET OBOJIONMUIO B3BE3J PAa3HOW MAaCChl, HCHOJb3Yys AUATPAMMY
«CIEKTP—CBETHUMOCTb» ;

— 00BACHAET IIPUPOAY OeJbIX KapJIHNKOB, HEHTPOHHBIX B3BE3[, IIYJIbCAPOB,
YEPHBIX [BIP, HOBBIX M CBEPXHOBBIX 3BE3;

— BHaeT OoIIpeJleJieHUSA ABOWHBIX UM KPATHBIX 3BE3;

— 00BACHAET IMPUUYUHBI U3MEHEeHUs OJiecKa IMepeMeHHBIX 3BE3[;

— O00BSICHSAET MIPOUCXOMKACHIEe XUMUUECKUX 9JIEMEHTOB B IIPOIECCEe SBOJIIOIIUN 3BE3]T;

— MPUBOIUT MOKA3aTeJbCTBA €QUHCTBA BeIlleCTBa B KOocMoce W Ha 3eMJie;

— OLIEHMBAET BO3PACT 3BE3IHBIX CKOILICHUN IO AUArpaMMe «CIEKTP—CBETHMOCTDY .
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YPOK 17. METOAblI ACTPO®U3NYECKUX UCCIEQOBAHUIA

3adawu ypokra:

— NOO03HAKOMUTH C AUATIA30HOM H3JIyUeHUs HeOeCHBIX TeJ;

— OIIEHUTH IIPO3PAYHOCTH aTMOChEDHI AJs PA3IUYHBIX UATIA30HOB U3JIYUEHUS;

— WUBYYUTH YCTPOMCTBO PedpPaKTOPOB W PedIEeKTOPOB;

— [aTh OIpeJesIeHNs XapaKTePUCTUK TeJecKolla: CBETOCHUJIa, YBeJIWYEeHUeE,
paspeimaorias CIoCOOHOCTh, ONTHUYECKAsS MOIIb;

— HAYYUTh BBIYUCIATH pPas3pelramllyid CIOCOOHOCTh UM OITHUUYECKYIO MOIIb
TEeJIECKOIIOB;

— IO3HAKOMUTL C OCOOEHHOCTAMU PaAMOTEJIEeCKOIIOB U MHTephepoMeTpuei.

INnanupyemvie pesynomamovl. 06yHeHUA YULAULE20CA:

— B3HaeT, YTO HebeCHBLIe Tejla M3JIyYalOT BO BCEeX AMAIIa30HAX [JIUH JJIEKTPO-
MATHUTHBIX BOJIH;

— 3HaeT, KaKoe M3JydeHHe IIPOXOAUT uepes 3eMHYI0 aTmochepy, a Kakoe 3a-
Iep:KUBaeTcsA €ro;

— 00BACHAET YCTPOMCTBO peduieKTopa u pedparKTopa;

— [aéT omIpefesieHUs XapaKTEPUCTUK TeJeCKOoIla: CBETOCWJIa, YBeJIUYeHUeE,
paspelamliias CIOCOOHOCTh, OITHUYECKAas MOIIb;

— BBIUUCJAET Pa3pPeIaInyi0 CIIOCOOHOCTh M OIITHUUYECKYIO MOIIb TeJIeCKOIIOB;

— OIIMCBHIBaeT YCTPOICTBO PAAUOTEIECKOIIOB;

— MOPUBOAUT IPUMEPHI OOJIBIIINX ONTHUUYECKUX U PAJUOTEIECKOIIOB;

— 00BACHAET MPUHIUILI UHTEePPEePOMEeTPUNU.

Hdocmuzaemovie pesyabvmamus. 06yieHus

JluuHocmHule: GopMUpPOBaHUE YOEKIEHHOCTH B MO3HaBaeMOCTH BceleHHOM, B
HEO0XOAMMOCTY Pa3yMHOTO HCHOJb30BAHUSA NOCTHIKEHUIN HAYKU IJA HAaJbHEHIIero
PasBUTHUA IMUBUIU3AINN, HAYUHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Da3BUTUS HAYKU, CAMOCTOSATEIbHOCTH B IIPUOOPETEHWU HOBBIX 3HA-
HUN U OPaKTUYECKUX YMEHUH.

MemanpedmemHboie: TPUOOPETEHNE ONBITA CAMOCTOATEJIBHOIO IIOUCKA, aHaJIN3a
u oTb6opa MHGOPMAIMY C UCIOJb30BAHUEM PAa3JIMUHBIX UCTOUHUKOB; (DOPMUPOBAHUE
YMEeHU IIPUMEHATh 3SHAHUS IJIS O0bJACHEHUS HAOJII0NaeMbIX SABJEHUNA U IIPOIECCOB,
CaMOCTOSITeJILHO IIJIAHUPOBATH IIYTH JOCTUKEHU IleJiell, 0CO3HAHHO BbIOMPATh HAM-
6osiee a(PEeKTUBHBIE CIIOCOOBLI pelleHus yueOHBIX U MO3HABaTeJIbHBIX 3ajadu.

IIpeOmemnuvie: oOBJafeHWE YMEHUAMHU IIPOBOAUTL HAaOJIIOLEHUs, OIeHUBATh
MOJIyYeHHbIE pe3yJbTaThl, (OPMUPOBAHUE IIEJIOCTHON HAYYHOM KApPTUHBLI MHpA,
IpeACTaBJIEHUIN O HO3HABAEMOCTM MHpPa U 00 OOBEKTMBHOCTU HAYUYHOTO 3HAHUS;
OCO3HAHWE CBSA3U MEKAY YPOBHEM Da3BUTHUSA HAYKU M TEXHUKU U COBPEMEHHBIMU
mpeJcTaBIeHUAMU O BceseHHOM.

Pecypcovr ypora

OcHoBHBIE: YUEOHUK, 3aJaUyHUK.

JdemoHcTpanimorHoe o0opymoBaHue: Tesieckol, IIK m MysabTMMenmuampoeKTop
(U MHTEpPaKTUBHAA OOCKA), HJOKYMEHT-Kamepa.

Homawrnee 3adanue

Vuebuuk: § 19, orBeTuTh Ha Bompochkl; 3agauHuk: Ne 5.8, 5.10, 5.11. IToxro-
TOBUTH AOKJaAbl Ha TeMbl: «Metonbsl uccienoBauua CousHita»; «CosiHeuHass aKTUB-
HOCTb U €€ BJIUAHUE Ha KJIUMAaT Ha 3eMJie».

Pexomendayuu memoducma

IIpu msaoKeHUU JAHHON TeMBI CJIeAyeT YUUTHIBATHL KaK WMeEIHecs 3HaAHUS
yuamuxcsa u3 Kypca GU3UKKU OCHOBHOI ITKOJBI (reoMeTpuyecKasi ONTUKA, IIOCTPO-
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eHre M300paKeHUil B 3epKajax U JIUH3aX, ONTUYECKUEe MPUOOPHI, ITKaa 9JeKTPO-
MATHUTHBIX BOJH), TaK U TO, YTO BUJbI M3JIYYEHUU HTOAPOOHO PacCMATPUBAIOTCS B
Kypce dusuku 11 Kgacca, Kak IIPaBWJIO, BO BTOPOM HOJIyroguu. BosMoOKHO, COOT-
BETCTBYIOIIIE TE€MbI Kypca (U3UKNU M3YYalOTCA OJHOBPEMEHHO C MaHHBIM YPOKOM
aubo 1mo3iKe.

WccnemoBanuio BcesieHHOI OBIJI IIOCBAIIEH IIEPBBIM YPOK acTpoHOMHUM. PeKo-
MeHAyeM 00paTUThCA K MaTepuajaM 3TOT0 YPOKa M BCIOMHUTH M3YyUYEHHOE.

O6paTuTe BHUMaHHE ydalllUXCd Ha TO, UYTO COBPEMEHHOE COCTOAHWE TeXHUKU
I03BOJIAET aCTPOHOMAaM HAaOJIIOJaTh BeCh AUAIIa30H M3JIYUYEeHUs HEeOeCHBIX TeJ: OT
pPanuoBOJIH MO raMMa-usiaydeHusi. Ho He Bce HaOJIIOJeHUA MOIKHO OCYIIECTBUTHL C
MOBEPXHOCTH 3eMJIM, TaK KakK aTMocdepa IOrJIomaeT GOJBIITYI0 YacTb SJIEKTPO-
MarHUTHOTO cheKTpa. IlosToMy BasKHO pasBUBATh KOCMUYECKNE METOIBI: BBIBO-
OUTH TEJEeCKONIbl HAa opouTy 3eMJid, 3alyCKaTh KOCMHUYECKHE MCCJIe[0BATEJIbCKUe
anmapaThl K HeO0eCHBIM TeJaM.

C TesleCKOIIOM KaK OINTUYECKUM HHCTPYMEHTOM IIKOJBHUKN 3HAKOMUJINCH B
Kypce (PUBUKU OCHOBHOI INKOJIbI. IloBTOpseM, KaKue BUIBI ONTUYECKUX TEJIECKO-
noB ObIBaOT (pedieKkTop U pedpaxTop). MOKHO HAITOMHUTL YUANTUMCA XOX Jydei
B TeJIeCKOIax JMOO IIOIPOCUTHh UX HM300Pas3UTh XOf Jydel U AaTh IOSCHEHUA.

OTzaenbHO CleAyeT OCTAHOBUTHCSA Ha NPUEMHUKAX U3JIy4YeHUs. B TeueHUe J0JITO-
TO BpeMEHU OCHOBHBLIM NMPUEMHUKOM OBLI IJ1a3 HaOJIIo[aTessi, 3aTeM CTaJU UCIIOJIb30-
BaTh (oTorpadupoBanue o0HLEKTOB, a B HACTOsAIee BpeMs U3JIyUeHUEe PEerucTpupyer-
cA cueruanbHbiMu npuéMaukamMu — II3C-marpunamu. [I3C-maTpuiibl — npubopsI
C 3apsmoBOil CBA3BIO, B KOTOPBIX IIOJA AeMCTBMEM KBAHTOB CBeTAa OCBOOOYKIAIOTCS
3apAnbl U, He MOKUAAsA CIellnaJbHO 00paboTaHHOU MJIACTUHKY M3 KPUCTAJINYIECKO-
ro KPeMHUs, CKaILIMBAIOTCA IOJ NeificTBUEeM IIPUJIOKEeHHBIX HANPSKeHUIl B oIpe-
MeJEHHBIX €6 MecTax — 3dJIeMeHTax M300parkeHusi. B COBpeMeHHBIX BHUAEOKaMepax,
doroannaparax, cmaprdoHax, IJAHIIETAX KCIOJb3YIOTCS TaKWe K€ MaTPUILbI.

OcHOBHasA 3amava TeJecKola — co0paTh KaK MOMKHO OOJIbITIE M3JIYUYEHUS OT 00h-
exTa. IlosToMy BasKHEHINIE XapaKTEPUCTUKOIN TeJeCKOoNa SBJSIETCA He yBeJWUeHUe, a
nuaMeTrp o0beKTrBa D, Tak KaK MMEHHO OT HEerO 3aBUCUT KOJIUYECTBO CBETOBOI SHED-
Ty, IIomajaioliee B TeJIeCKOIl. UeMm GoJbIlle AMaMeTp, a CJIeI0BaTeJbHO, U ILJIOMIAAb
00'BEeKTHBa, TeM 0oJiee cjaabble O0BEKTHI CTAHOBATCS JOCTYIIHBI JJIS HAOIIOMEHIIH.

Hduamerp TejecKolla OIpeessieT ero paspellaillyi0 CIIOCOOHOCTh — pPasJiu-
yaTh OTAeJbHbIe O0BEKTHI MU AeTaJu IOBepXHOCTH HebOecHoro teaa. O6parture
BHUMAHUE yUyaluxXxcsd HA TO, UTO UMeEIOTCs (PUBUUYEeCKUe OTPaHUUYEHUs 9TOM Xa-
PaKTEePUCTUKU TeJeCKOoIla: OHA TeOpPEeTHUeCKW OTpaHMYeHa TeM, YTO BCJIEJCTBUE
qudpakuu cBeTa Ha Kpaio 00beKTUBa M300pa’keHre TOYEUHOTO MCTOUHUKA IIPe-
craBisieT co00Oil KPY'KOK KOHEUYHOTO pasMmepa. Pasperiarorias CIOCOOHOCTH TJjasa
Yyes0BeKa OKoJo 2'.

Tax Kak BbBIBOA (OPMYJBI pasperniarolineil CIoCOOHOCTU BBIXOAUT 3a pPaMKU
IITKOJBHOW IPOTrPaMMBbI, CJeOyeT OTPAaHUUYUThCA coobieHmeM (opmyabl. Teoperu-
yecKasd paspelamplias CIIOCOOHOCTb TejecKoma 0 ompepensderca mo dopmyJie

0 =1,22 2 )
7 (pan)

Il mepeBosa B YIJIOBbIE CEKYHIBI ciefyeT yMHOKUTb Ha 206 264 — uwncio
CeKyH] B pajuaHe, U MbI mojydaem (DOPMYJIy [Js TEOPETUUYECKOH paspelarlneii
CIIOCOOHOCTH TejiecKolla 0, BBEIpa)KeHHOII B YIJIOBBIX CeKyHaax (yueOHHK, c. 77):

0 = 251 640" % (pan).
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O0paTuTe BHEUMAaHNE YYAIIUXCsS, UYTO IO OTOH (POPMYyJie MOIKHO PACCUHUTATH
PaspelamIyid CIOCOOHOCTh JI0OI0 TeJIeCKONIa: pamuoTeecKona, HH(ppPaKpacHo-
ro, ONTHUYECKOT0, HYXHO 3HATHL AUAMeTP O0OBbEeKTHWBA U MJUHY BOJHBI, HA KOTOPOM
BemeTca HaOJIIoJeHue.

CiemyeT TaKKe OTMETHUTDH, UTO PeaibHOE paspellleHre TeJIECKOIla OTJINYAETCs
OT TEOPEeTHUUYECKOro: OHO YMEHbLIAeTCsA M3-3a BIUSHUSA aTMOCHEpHI.

VueHUKHN 3HAKOMBI ¢ (poTOorpadpuaMu KOCMUUYECKNX OOBEKTOB U OMKUIAIOT YBIU-
IeTh IPHUMEPHO TaKue Ke M300pakeHusl IPU HAOJIIOAEeHWAX B IIMKOJLHBINA Teje-
ckoml. YToObl M36eKaTh pPasovyapoBaHUSA OT HECXOACTBA MEXKAY OMKUIaeMbIM U TeM,
YTO OHU MOTYT YBUIETH, CJAeAyeT O0BACHUTH, UTO KpacuBbie (oTorpaduiu KOCMU-
YeCKUX OOBEKTOB ITOJYYaIOT Ha OOJIBIIUX TeJeCKoIlaX, ¢ OOJBINON BBIAEPIKKOI, C
KOMIBIOTEPHON 00pabOTKOM AaHHBIX. PeKoMeHIyeM MOoKasaTh (oTorpaduu, IIOJY-
YeHHbIE IIPU HAONIOAeHUSAX B JIIOOUTEJbCKUII TeJeCKOI W B OOJIBIION TeJeCKOIl,
UX IOBOJIbHO MHOTO B MHTepHeTe. MOXKHO IIOKa3aTh yUeHMKAM HeOOJBIION (PUIbM
«lamakTuku B Temeckon. O:kumaHue U PeaSTbHOCTD».

ITpu pacckase o pagmoTeseCKOmax OTMEUYaeM, YTO OHM MOryT paborTaTh B
JI00yI0 MOTOAY, HO HPU STOM HACTPAWBAIOTCA Ha OIPEAEJEHHYIO IJINHY BOJIHBI
(Hanpumep, 21 cM, UTO COOTBETCTBYET PAAMOUBIYUEHUIO HENTPAJIBHOTO BOJOPO-
na). Posb o6beKTMBa y pagmoTesiecKOolla BBIMOJHAKT HalpaBJeHHble aHTEHHBI,
KOTOpbIe COOMPAIOT SHEPrHi0 PAaJMOBOJIH UM IIepeJaloT CHUrHAJ Ha 3aluchbIBaoIlee
ycTpoiictBo. Pororpaduu pPasUONCTOUHUKOB — HTO CHeIlMaJbHO 00paboTaHHBIE
U pacKpallleHHble M300pakKeHUsA STUX MCTOUHNKOB, KOHKPETHBIA I[BET COOTBET-
CTBYeT OIpPeNeIEHHOI MHTEHCUBHOCTU U3JyueHUs. Ilo TakoMy iKe CIleHapuio 00-
pabaTbeiBaioTcs M300pakeHUsA, MOJYUYeHHbIe MHPPAKPACHBIMU, PEHTTeHOBCKUMU U
IPYTUMU TeJIECKOIIaMHU, T. €. TeMH, KOTOpble (DUKCHUPYIOT H3JIyYeHHEe, OTIUYHOE
OT OIITUYECKOro AMAIas3oHa.

Pacckas o Teseckomax cienyeT 3aKOHUUTH IOACHEHUAMYU IPHUHIIUIIA WHMep-
pepomempuu B actpoHoMuu. K sTOMy BpeMeHU ydaluecsa y:Ke 3HAKOMEBI C fBJIe-
HueM mHTepdepeHuu. O0bsaAcHAeM, 4TO: 1) HaOGJIOOEeHNUS OTHOTO M TOTO K€ MCTOU-
HUKA OJHOBPEMEHHO ITPOMU3BOASATCA ABYMs U 0OoJiee aHTEHHAMU, YCTAHOBJIEHHBIMU
Ha OOJIBIIINX PACCTOAHUAX APYr OT apyra; 2) B ¢dopmyJje AJA ONpeAesieHUs Teo-
peTuuecKoro paspellneHus BejuunHa D B ciayuae mHTepdepoMeTpa OTHOCUTCSA He
K AuaMeTpy OTAeJbHBIX aHTEHH, a K PACCTOAHHUIO MexxaAy HuMu. Takum obpasowm,
paspelieHre TeJIeCKOIIOB, COeQUWHEHHBLIX II0 IIPUHIIMIIAM MHTepdepomeTpa, 3HAUU-
TeJbHO YBEJIUUYUBAETCS.

Ilpy HaaWYMM B KJAacce KOMIBIOTEPOB, IOAKJIIOUEHHBIX K VIHTEPHETY, MOYKHO
IaTh y4aIlMMCSA CAMOCTOATEJNbLHOE 3aJaHMe: BBIICHUTH, YTO HA3BLIBAIOT AKMUGHOU
U adanmuéHoll ONMUKOl W KaK NPUMEHEHUEe dTUX TEXHOJIOTMH IIOMOraeT yBe-
JUYUTH pPa3pelrarolnyio CIOCOOHOCTL WM KAaueCTBO M300paskeHUII HeOeCHBIX 00b-
eKTOB.

s saKkpenjieHns M3YUEHHOTO0 MaTepuaja pelraeM 3ajady Ha c. 78 yueb-
Huka. O0paruTe BHMMAaHHE ydYallMXCsA HaA TO, UTO IIPY BBIUMCJIEHHUM paspelra-
IOI[el CIIOCOOHOCTM TeJleCKONa IJMHA BOJHBI M AUaMeTpP O0beKTHUBaA TOJIKHBI
OBITH BBIPAXKEHBI B OAMHAKOBBIX €IMHHUIIAX, a IPU pacuérTe IIPOHUIAOIIE CIIO-
cobHOCTU (ONMTHUYECKOIN MOIIM) TejJecKoma AumaMeTp O0BeKTHWBA [TOJIJKEeH OBITH
BRIPDA’KeH B MHUJJINMeETpax.

Hanee mpepsaraeM ydaIluMcsA CaMOCTOSATEJIbHO peInmuTh 3amauu Ne 5.1, 5.2,
5.3, 5.5 u3 3amauHUKA.
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Ilpumenenue UHGOPMAUUOHHBLX MEXHONLO2UL

YPOK TOJIEBHO CONMPOBOAUTHL MYJbTUMEIUMHOM IIpedeHTarueii. Ha srame camo-
CTOATEJIHHOTO PeIlleHusA 3a7ad YUYeHUKU UJIU YUYUTEJIh C IOMOIIBI0 JAOKYMEHT-Ka-
Mephbl JEeMOHCTPUDYIOT Ha SKpaHe DeIleHue 3aadyu U OOBSICHAKT XOJ PeIleHud,
aHAJIMBUPYIOT MOJYyUYeHHbIe pe3yiabTaThl. Ha Bcex sramax ypoKa YUYEeHUKU MOTYT
HWCIOJb30BaTh pecypchkl VIHTepHeTA.

TexHoJIOTHUUECKAS Kapra yporxKa

dTtan ypoka
(pecypcei)

CopepxaHue
aTana

AdearenbHOCTb

yuutens

y4yeHuka

AxTyanusaumsa 3Ha-
HUIA (y4ebHUK, Me-
OnaobbekTbl,  Te-
Tpaab-NPakT1Kym)

O6ceyxaeHe Me-
TOAOB UCcnenoBa-
HUs BceneHHom
(matepuan 1-ro
ypoka)

3agaéT BOMpPOChl, 06-
pawjaet BHMMaHWe Ha
BaXHble getanu; ¢op-
MynupyeT Temy Yypo-
Ka, 3ajaéT 3ajaHue
Ha OOM

MpuHUMmaeT yvactme B
obcyxaeHumn, dopmy-
NMpYeT BbIBOAbI; 3a-
nuCcblIBaeT TeMy ypoka
N 3ajaHne Ha OOM

M3yyeHne HOBOro Becepna Mcnonbayet  MyfbTU- Cnywaet o6bsiCHeHue
maTtepviana (y4eo- MeaMiiHylo MpeseHTa- yunTens, yd4acteyeT B
HUK,  MyJibTUMe- unio,  dopmynupyet obCyxaeHnn, 3anuchl-
OniiHaa  npesex- onpegeneHns, obpa- BaeT onpeaeneHus u
Taums) WaetT BHMMaHMe Ha BbIBOAbI B TeTpaau

BaXHble Aetanun, ae-

fnaet 3anuMcu Ha [o-

cke
CamocTosiTenbHoe CamocTosTesnibHas Cneant 3a paGoToli BbIMOMHSAET MOWCK WH-

LieHne 3agad

3a4a4n, KOMMEHTUPY-
eT 1 [OonosiHAeT aTa-
bl peLleHns

MN3y4EHNE HOBOIO pa6ota no nowvc- Knacca, okasblBaeT dopmauun,  roToBUT
MaTtepwana (go- Ky wnHbopmaumm MOMOLLb MPU BO3HUK- coobuieHne, 0b6Cyx-
NONHUTENBHbIE pe- " NOAroToBKE HOBEHUU 3aTpyaHe- [aeT NoNyyeHHble pe-
cypchbl, VHTEpHET) coobLeHns HUN, nogaepxvesaeTt 3ynbTarthl
OVNCUMNINHY

PeweHne 3apay Pewenne 3apauyn OObAcHaeT pelueHne AHanusupyet ycnosue
(y4ebHuk, 3apau- no obpasuy, camo- 3apaun, nomoraet 3ajayn, 3anucbiBaeT
HUK) crositeNnbHoe  pe- YYEHUKY B peLlleHuun LaHHble, Hame4yaeT

nnaH pelueHns u pe-
anuayert ero

MopBepeHne mnto-
roB ypoka (y4eb-
HUK, 3a4a4HuK,
MyfnbTUMEeOnnHasa
npeseHTaums)

0O606LeHe n3y-
YEHHOro MaTtepu-
ana, oueHka pa-
60Tbl yyaLmxcs

lMpepnaraetr BONPOCHI
ons obeyxaeHus,
noaBoaMT UTOrn

MpuHuMmaeT yvactue B

0OCYXOEHUM, OLEHU-
BaeT OTBETbl OfHO-
KNaCCHUKOB, CBOIO
paboTty
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YPOK 18. COJIHLEE N ETO OCHOBHbIE XAPAKTEPUCTUKU

3adawu ypokra:

— IIO3HAKOMUTL C OCHOBHBIMHU XxapakKrepuctukamu CoJIHIIA: pasMepbl, Macca,
ILUIOTHOCTDH, TeMIIepaTypa, CBeTUMOCTb — U WX 3HAYCHUSIMU;

— JIaTh OIIpelieIeHUE COJIHEUHOI TOCTOSHHOM;

— IIPOJAEeMOHCTPUPOBATH MCIIOJIb30BaHUEe 3aKoHOB BunHa m Crepana—DBoibIr-
MaHa OJId OIleHKH TemmepaTypbl CosHIIa;

— MO3HAKOMUTL CO CTPOEHMEM COJIHEUHOM aTmMochepsl;

— ycraHoBUTh BauAHue COJIHIIA HA ABJEHUS U IIPOIECCHI, IPOUCXOAAIINE HA
3emure.

INnanupyemvie pesynomamovl. 06yHeHUA YULAULE20CA:

— 3HaeT OCHOBHLIe XapakTepucTuku CoOJHIIA M WX UYHNCJIEHHbIe 3HAUEHU;

— IOHHMAaeT MPUPOAY COJHEUYHBIX IIATEH;

— maér ompelesieHHE COJIHEYHOM IIOCTOSIHHOWM, 3HAET €€ CMBICI UM YKCJICHHOE
3HAUYeHUE;

— BbIUMcJAeT cBeTuMOCcTh CoJIHIIA, 3HAs 3HAUEHNE COJHEUHON IIOCTOSIHHOI;

— wucnosb3yeT 3akoHbl BuHa u Credana—DBosabliMaHa [Jisi OIEHKUW TeMIIepa-
Typbl CoJrHIIa;

— 00BACHSAET IIPUPOAY COJHEUHBIX HATEH, IIPOTyOepaHIEeB;

— O00BsACHSET, UTO TaKOe COJHEeUHAas aKTHUBHOCTD;

— MOPUBOAUT IIPUMEPHI BIUSAHUS COJHEUHOM aKTHUBHOCTU HA ABJEHUS U IIPO-
IIeCChl, IIPOUCXOAAINNE Ha 3eMJIe.

Hdocmuzaemovie pesynbvmamus. 06yieHus

JluuHocmHule: GopMUpPOBaHUE YOEKIEHHOCTH B MO3HaBaeMOCTH BceleHHOM, B
HeOOXOAMMOCTH PasyMHOI'0 HCIIOJb30BAHUSA MOCTUKEHUU HAYKU AJIA JaIbHEHIIIero
pPasBUTHA IIUBUJIU3ANUYN, HAYYHOI'O MUPOBO33PEHUSA, COOTBETCTBYIOIIEI'0 COBPEMEH-
HOMY YPOBHIO Pas3BUTUS HAYKM; OTBETCTBEHHOI'O OTHOIIEHUA K YUYEHUIO, 'OTOBHO-
CTH U CIIOCOOHOCTH yUYAIlIUXCA K CAMOPA3BUTHUIO U CAMOOOPA30BAHUIO, OCOBHAHHOMY
BBIOOPY M MOCTPOEHUIO MaJbHEHIeN WHANBUAYAJIbHON TPAEKTOPUU OOYUEHUS.

Memanpedmemmnoie: GopMUPOBAHUE YMEHUI IPUMEHSTh 3HAHUS AJA O0bsC-
HeHUs HAOJIIAaeMbIX SBJEHUNA WM IIPOIECCOB, CTPOUTL JIOTMUYECKOE PacCyKIeHue,
yCTaHaBJIMBATh IMIPUYMHHO-CJIEACTBEHHbIE CBA3M, APIr'yYyMEHTHMPOBATh CBOIO IIO3UIIUIO,
OCYIIECTBJIATHL KOHTPOJIb CBOEH MesITeJIbHOCTUA B IIPOIlecce MOCTHIKEHUS pe3yJibTaTa;
npruoOpeTeHre OMBITA CAMOCTOSTEJNLHOTO IIOWCKA, aHajJam3a W oTbopa mH(OpMAaIUN
C WCIIOJIL30BAHUEM PAa3JIUYHBIX MCTOYHUKOB.

IIpeOmemmnule: oBaleHVe HAYUYHBIM HOAXOJOM K PEIIeHUIO PA3JIMUHBIX 3akad,
dopMupoBaHne yMeHUS (POPMYJIMPOBATHL THUIIOTE3bI, IIEJIOCTHOM HAYYHON KAPTUHBI
MUpa, MIPEACTABJICHUNA O IIO3HABAEMOCTH MHUPA W 00 OOBEKTHMBHOCTA HAYYHOI'O 3HA-
HUS; TIOHUMaHne (PU3UUYECKOUN CYIITHOCTU HAOJII0JaeMbIX aCTPOHOMUUYECKUX SBJIEHUI,
BINSAHUSA KOCMOCA HA 3eMJII0 U KM3Hb JIOAEeH; OCO3HAHUE CBA3U MEXIYy YPOBHEM
pasBuUTHUA HAYKW M TEXHUKU U COBPEMEHHBLIMH IIPEACTABJICHUSIMHU O BcesieHHOI.

Pecypcovl ypora

OcHoOBHBIE: YUEOHUK, 3aJaYHUK.

HemoucTpannonnoe o6opyposanue: I[IK u mynbTuMenuanpoekTop (Mau MHTED-
aKTUBHAs JOCKa), TEJEeCKOI.

Homawnee 3adanue

Vuebuux: § 20, orBeTuTh Ha Bompochl; 3amauHmK: Ne 5.17, 5.22. Iloaroro-
BUTH IOKJAABLI: «MeTombl mM3ydyeHUs BHYTPeHHero crpoerusa CoaHma»; «3aragru
COJIHEUHBIX HEUTPUHO>».
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Pexomendayuu memoducma

VpoK HauMHAeM C IIPOBEPKU PEIIeHusA 3a1a4, 3aJaHHLIX HA JOM. 3aTeM 3acjy-
muBaem mokjan «Meroasr mceaemoBaHusi CoJsiHIIAa», OOCYy»KIaeM ero W IIePeXOIuM
K OO'BSICHEHWIO HOBOTO MaTepuaJa.

C oxnO¥t cropoHbl, Connuye — Oamxalimasdg K HaM 3Be3fia, II09TOMY O HEM
HaM H3BECTHO 3HAUNTEJILHO OOJbINE, ueM O AaJEKuX 3Bésmax. C apyroil CTOpOHHI,
ConHlle — TUNUYHAsS 3Be3Ja, U 3HAHUE ero XapaKTePUCTHUK, CBONCTB, CTPOEHUS
IIO3BOJIAET MOHATL (PUBUKY HAJEKHUX OT HAC 3BE3IH.

OcHoBHBIe xapakTepuctTuku CojHIla (cpegHee paccTodHUE OO 3eMJU, Cpel-
HUl AuaMeTp, Macca, CPpeJHAA ILJIOTHOCTh, YCKOPeHUe CBOOOLHOTO IMaJeHUs Ha
9KBaTOpe, TeMIIepaTyphbl KOPOHBI U sApa) NMpuBeAeHBLI B Tabuaurne Ha c. 80 yueb-
HUKA.

CiemyeT OroBOPUTH, KAK M3 HAONIONEHUHN ObLJIO yCTAaHOBJIEHO, uTo CosHIe
Bpalaercsa He Kak TBEpmoe Teno. Kak u sro0ast 3Be3ma, Hallle CBETHJIO — Mac-
CUBHBIA ras3oBbIi miap. IlosToMy He mMeeT CMBICJa TOBOPUTHL O IIOBEPXHOCTU
Connna. IloBepXHOCTh, MOHMMAaETCS KaK TPaHUIlA pasfeja JIBYX CpeI: TBEPIO-
ro Tejija W rasa, JKHUAKOCTH U rasa u T. 1. IloBepxmoctu y CouHIla HeET, HO
ectb atrmochepa. Connewnans ammocgepa — 310 BHemnHue ciaou CojHIIA, U3
KOTOPBIX HM3JIYyUEHHEe MOMeT HEIIOCPeACTBEHHO YXOJAMWUTHh B MEXKIIJIAHETHOE IIPO-
crpaHcTBo. CBeT u BOOOIIle BCE M3IyUYeHUE, KOTOPOE ACTPOHOMBI PErUCTPUPYIOT
U aHAJU3UPYIOT, IPUXOAAT U3 COJIHEUHOU aTmocdepsl. lenenue aTmochepsl Ha
dorochepy, xpomochepy U KOpoHY ycaoBHO. Camblil TaIy0OKuUil cyioit aTMochepbl —
¢gomocgepa — ABIAeTCA HENIPO3PAUHBIM AJA BCeX BUAOB U3JIyUYeHUHA, 00pasy-
omuxcsa Bo BHyTpeHHuX ciaoax CoxaHna. ITostomy dorocdhepy u Ha3bIBAIOT 6U-
dumoil noeepxnocmuvro Conuna. CioBo «BUAUMAaA» IOLUEPKUBAET YCIOBHOCTH
9TOT0 IIOHATHUSA: MBI BOCIHpPHHHMAaeM (orochepy Kak moBepxHocTh CosHita. 3a
panguyc CosHIla TPUHUMAIOT pagmyc chepruuecKoil TOBEPXHOCTHU, OTPAHUUYEHHOU
doTocdepoii.

CostHeUHAasI ITOCTOSIHHAS OMpeNessieTcs MO JAHHBIM M3MEPEeHUs OCBEIEHHOCTH,
cosnaBaemoii CosHIleM Ha 3eMmJje, U XapaKTepPU3yeT MOIIHOCTL SHEPTUU, IIPUXOId-
metica Ha 1 M? moBepxHOCTH SeMyH. DTa HEIOCPeACTBEHHO OIpefesseMas Xapak-
Tepuctruka CoOJIHIIA MO3BOJIAET BBIYUCIUTH cBeTUMOCTh COJIHIIA — MOJIHOe KOoJinye-
CTBO 9HEpPruu, U3JjydaeMoe UM 3a eJUHUILY BPEMEeHWU.

Xumnuueckuii cocraB CouiHIta ObLI ompefenéH u3 aHamuda ero cmekrpa. Co-
raacHo HaOJoneHuaAM wusaydeHue CojsHIa OJM3KO IIO CBOMM XapaKTePUCTUKaM
U3JIYUYeHUI0 abCOJIOTHO UEPHOTO TeJsia. OTO IPEAIOJOKEeHUe IO3BOJIAET BBIYUCIUTH
noBepxHocTHYO Temneparypy Coanma. Ilpocras dpopmysia 3akona Buma cBsiseIBaer
TeMIeparypy C IJIMHON BOJHBI, HA KOTOPYIO IIPUXOAUTCA MAKCHUMYM W3JIyYEHU
(c. 83 yuebHuUKa). OnpenenB u3 HAOJIOAEHUNH, UTO MaKcuMyM usayuenus CosrHIia
NIPUXOAUTCA HA AAUHY BOJHBI 4,8 + 1077 M, acTPOHOMBI BBIUMCJIUIN TeMIIEPaTypy
Comuma: 6000 K. HcnmosbzoBaHuMe 3aKoHAa BuHa He eIMHCTBEHHBIN METOJ OIIpe-
IeJIeHUs TeMIlepaTypbl 3Be3abl. B yueOHMKe mpuBOoAUTCA (POPMYJUPOBKA 3aKOHA
Credana—DBoJsibliMaHa ¥ BBIYHCJIEHNE TeMIlepaTypbl Ha €ro ocHose. BHOBBL oOpa-
IjaeM BHHUMAaHUE yUYalUXCsA Ha TO, YTO HCIIOJb3YIOTCs xapaktepuctuku CoJiHILa,
KOTOpPBIE OIMPEeAeNIAI0TCS HEeIOCPeJACTBEHHO 13 HAOJIIOAEeHUH: pajuyC U CBETHUMOCTD.
Breruucnennas mo 3akony Credama—Bosabiimana temmeparypa (5800 K) nasswiBa-
eTcs apexkmueHol memnepamypoil, oHA OTIUYHA OT TOIH, UTO IOJydyeHa Ha
OCHOBaHUM 3aKoHa BuHa, HO 3TO paszinuue HeBesnko. CilegyeT yIOMSAHYTH, UTO
WCTIONB3YIOTCA U APYTHe MEeTOABI OIpeHesieHus TeMIepaTypbl 3BE3J, HAPUMep II0
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IIUPUHE CHEeKTPAJbHBLIX JUHUNA. [[09TOMY BBIUMCIIEHHBbIE 3HAUYEHHUS CJIENYyeT CUM-
TaTh BIIOJIHE JOCTOBEPHBLIMMU.

ITocie pacckasa O CTPOEHUM COJHEUHON armoc(epbl 3ac/IyIIuBaeM TOKJIal
«CosrHeUHasA aKTUBHOCTh W €€ BJIMAHUWE Ha KJauMaT Ha 3emue». Ciaemyer oOpaTUTH
BHUMAHWE YUYaIllUXCA HA TO, YTO IIUKJI COJHEUYHOM aKTUBHOCTU SABJISIETCA OMHON M3
VIOUBUTEILHBIX M €IEé He N0 KOHIIA IIO3HAHHBIX ocobenHocTteir Comuma. He cromr
yBJIE€KaTbCs M3JIOMKEHHEeM pPas3HOOOPAa3HBIX TUIOTE3, CJIEAYeT OTPAHUYUTHLCS JIUIID
mepeymncjaeHneM YCTAHOBJIEHHBIX 3aKOHOMEPHOCTEI.

s sakpemnyieHUs U3YUEHHOTO MaTepraja MOYKHO MPEAJIOKUTEL ydaluMmces 00-
cynuth 3amauu Ne 5.13, 5.21.

ITpu Hamuuum B IIIKOJE TeJieCKOIla PEeKOMEeHAYeTCs IIPOBeCTU HabJII0NeHUs
Conuma (pyopura «Mou acTpoHOMUUYECKME HCCJIeIOBaHUSA», Cc. 84 yueOHUKA).
Tak Kak y HEKOTOPBIX INKOJBHHKOB MOIYT OBITh JIMUHBIE TEJIECKOIBI, CJIELYeT
yaoeauTh ocoboe BHUMAaHHE TeXHUWKe Oe3omacHocTu mnpu HaOmaogmeHusx CosHiia:
HeoOXOAMMO HCIIOJB30BATh CIEIUANbHBIN (GUIBTP, KOTOPHIM HaIeBailOT Ha 005-
eKTUB TejeckKomna (o0paTuTe BHMMAaHWEe: He HA OKYJIApP, a Ha 00BbeKTun!), subO
Habaogates CoJiHIle, IMPOEIUPYs ero ms3obpaskeHWe Ha JucT 0esoi G6ymaru (HO U
B 9TOM cJIy4yae CJie[yeT HCIIOJb30BAaTh BAIUTHBIN (PUILTP, YTOOLI HE MCIOPTHUTH
WHCTPYMEHT).

3aKaHuMBaeM YPOK IIOABeJeHUEeM WUTOTOB M OOCYKIeHWeM TeM MOOKJIaLO0B IJIs
CJIeAYIOIIEero ypoKa.

IIpumenenue UHGPOPMAUUOHHBLX MEXHONOZUL

YPpoK moIe3HO CONMPOBOAUTH MYJbTUMENUIHON mpedeHTarnueit. Ha sTamax mpo-
BEPKU [JOMAIITHETO 3aJaHUA U CAMOCTOATEJBHOTO DPEIleHUWs 3aJad YUEeHUKU WU
YUHUTEJNb C IIOMOIIBLIO JOKYMEHT-KaMephbl AEeMOHCTPHUPYIOT HA SKpaHe pelleHue 3a-
maun U O0BACHSIOT ero XOJ, aHAJIU3UPYIOT IOJIyYeHHbIe pesdyJbTarThl. Ha Bcex ara-
max ypokKa yYeHMKU MOTYT MCIOJIbL30BaTh pecypchl MHTepHeTa.

TexHOJIOrNYECKasi KapTa ypoKa

dT1an ypoka
(pecypcbi)

CopepxaHue
arana

AdeaTenbHOCTb

yuutens

yyeHuka

Mpoeepka ycBoe-
HUA mMartepuana
NPOLLIOro  ypoka
(yuebHuK,  3agay-
HUK)

OTBeTbl Ha BO-
npocol, 06cyxae-
HUe pelleHus 3a-
na, 3aaHHbIX
Ha OOM

OpraHu3yeT noBTOpe-
HUe, 3adaéT BOMpoO-
Cbl, KOppeKTupyetr wu

OOMOJIHAET  OTBETHI,
MpoBEPsiET  peLieHne
3apay

OTBeYaeT Ha BOMpOC,
apPryMeHTUpysi  CBOIO
TOYKY 3peHusi, obbsic-
HsieT pelueHus 3apad

AxTyanunsaumusi 3Ha-
HUIn  (MegnaoOb-
eKTbl, MynbTUMe-
OVAHaa  npeseH-
Taums)

Joknap yyeHuka
«MeTtogpl wuccne-
nosaHua ConHua»

Cnywaet poknag, 3a-
naét Bonpockl, obpa-
LWaeT BHMMaHWe Ha
BaXHble aetanu

BbicTynaet ¢ pokna-
[0M, OTBe4YaeT Ha BO-
npochbl  UAn cnywaet
noknag, 3apaét  Bo-
npochbl, y4acTByeT B
obcyxaeHum
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lMpoaomkeHne
dTtan ypoka CopepxaHue AeAaTensHoCTb
(pecypchbl) aTana
yuurtens y4YyeHukKa
M3yyeHne HOBOro Nlekumsa ¢ MyJb- Mcnonb3yet  MynbTU- CnywaeTt ob6bsicHeHue

MaTepuana (y4eb-
HUK,  MynbTUMe-

TUMEONNHON npe-
3eHTauven,  Oo-

MEeONNHYI0 npeseHTa-
uuio, dopmynmpyeTt

yunTens, ydacTtByeT B
obcyxaeHnn, 3anmchbl-

(yyebHuk, 3apay-
HUK)

B COOTBETCTBUM
C MpVYMepomMm

peLueHnn 3aga4u,
KOMMEHTUPYET U [0-
nosfHAEeT aTanbl  pe-
LeHus

OuiiHas  NpeseH- Knag, ydyeHuka onpepenexHns, obpa- BaeT OnpeneneHus u

Tauus) waet BHUMaHWe Ha BbIBOAbI B TeTpaau;
BaXHble JeTanu, ne- BbICTYNaeT C [oKna-
naeT 3anMcu Ha [o- [OM, OTBEYAEeT Ha BO-
cKke; clywaeT Ooknag, npocbl WAu cnywaer
3a0aéT BOMpPOChI, 06- [ooknag, 3agaét  Bo-
pallaeT BHMMaHWE Ha npochbl, y4acTByeT B
BaXxHble AeTanu obcyxaeHum

PeweHne 3apay PeweHne 3apaun [Momoraet y4eHuky B AHanusupyeTt ycnosue

3agjayn, 3anucbiBaeT
[aHHble, HameyaeT
nnaH peweHuss n pe-
annayeTt ero

NopBeneHue nto-
roB ypoka (y4eb-
HUK, 3a[a4HUK,
MynbTUMeLNAHas
npeseHTauns)

06006ueHne nay-
YeHHOro marepu-
ana, oueHka pa-
B0Tbl y4alUmxcs

Mpepnaraer BONPOCHI
ons obcyxaeHus,
noaBOANT UTOMW

an/IHI/IMaeT y4yactne B

00OCYXOEHUM, OLEHU-
BaeT OTBETHI OOHO-
K/TACCHUKOB, CBOIO
paboTty

YPOK 19. BHYTPEHHEE CTPOEHME N NCTOYHUK SHEPIMN COJTHUA

3adawu ypokra:

— IIOBTOPUTH CTPOEHUE COJHEUHO aTMochepsl;

— TI0O3HAKOMHUTHL C MeToJaMHu oIpefesieHUsaA (PU3UYECKUX XapaKTEepUCTUK
CosHIla, OCHOBAaHHBIMH Ha TEOPETHUYECKOM aHaJn3e HAOJI0JaeMbIX XapaKTEePUCTUK
1 (puU3NUYECKUX 3aKOHAaX;

— YCTAHOBUTL UCTOUHUK dHepruu CoJIHIIA;

— MO03HaKOMHUTBL C BHYTpPeHHUM cTpoeHmeM CoOJIHIIA;

— pacckasaTbhb O COJHEUHBIX HEUTPWHO U WX posu B mdyuenmu CoiHIIA.

ITnanupyemovie pe3yromamuvl. 060yueHUA YLau,ezoca:

— o0bacHseT, mouemy COJIHIIE HAXOAUTCS B paBHOBecuu (He CIKHMMAaeTCsA U He

pacmiupsaeTcs);

— HCIIOJb3yeT 3aKOHbI (DUBUKU [Js1 BbIUMCIeHUA AaBiaeHusd BHyTpu CoaHIa

U TeMIepaTypbl COJIHEYHOI'O BEII[eCTBa;

— oOmnucChIBaeT MCTOUHUKU sHepruu COJIHIIA;
— oneHuBaeT BpeMms KusHu CoJIHIA;

— omnuchiBaeT BHyTpeHHee cTpoenme CoJIHILA;
— 3HaeT, KaK IIePeHOCUTCS 9HePrus oT Anpa Ao doTocdepsi;

— 3HAeT IPUPOJY COJHEUHBIX HEHTPUHO U MEeTOAbI UX OOHADPY KEHUS.
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Hdocmuzaemoie pe3aynomamuvL. o6yuenus

JluunHocmHuule: GopMUpPOBaHUE YOEKIEHHOCTH B MO3HaBaeMOCTH BcejleHHOM, B
HEeOOXOMAMMOCTH PAa3yMHOTO HCIIOJb30BAHUS NOCTUIKEHUN HAYKU IJd JaJbHEHIIero
Pa3BUTHA MUBUJIN3AIUU, HAYIHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Pa3BUTUSA HAYKU; OTBETCTBEHHOTO OTHONIEHUS K YUYEHUIO, T'OTOBHO-
CTH W CIIOCOOHOCTH ydYaIlllUXCA K CAMOPA3BUTUIO M CaMOOOPa30BAHUIO, OCO3HAHHOMY
BBIOOPY ¥ IIOCTPOEHUIO JajbHEHINel WHINBUAYAJIBLHON TPAEKTOPUU OOYUEHMS.

Memanpedmemmnuole: GPOopMUPOBAHUE YMEHUIl IPUMEHSATh 3HAHUS AJA 0O0bscC-
HeHUsl HAOJJI0aeMbIX ABJEHUH W IIPOIECCOB, CTPOUTH JIOTUYECKOE pacCysKAeHuUe,
yCTaHABJWBATh HIPUUYUHHO-CJIEJICTBEHHBIE CBA3U, apIyMEHTUPOBATh CBOIO IIO3UIIUIO,
OCYIIIECTBJIATH KOHTPOJIb CBOEH eATeJbHOCTH B IIPOIlecce NOCTUKEHUSA Pe3yabTara;
npuoOpeTeHNe OIILITA CAMOCTOSATEJIBHOTO IIOWCKA, aHaau3a M oTOopa mH(oOpMamuu
C WCIIOJIb30BAHUEM PAa3JIUYHBIX MCTOYHUKOB.

IIpedOmemHmuoie: oBIaleHNe HAYUYHBIM IIOJXOAOM K DEIIeHUIO Pa3JINUYHBIX 3a1ad,
dopMupoBaHUEe yMeHUA (QOPMYJIUPOBATH TUIIOTE3BI, I€JOCTHON HAYYHOM KapTu-
HBI MUpa, IIPEeICTaBJICHUN O IMO3HABAEMOCTU MHUpPa U 00 O0BEKTUBHOCTU HAYUHOTO
3HaHWA; IMOHUMaHWe (PUBUUECKON CYITHOCTH HAOJI0JAaeMBbIX ACTPOHOMUYECKUX SIB-
JIeHui, BJIUSHUSA KOcMOca Ha 3eMJII0 U JKU3HDL JIOAell; OCO3SHAHWE CBA3U MEXKIY
YPOBHEM Pa3BUTHA HAYKU WM TEXHUKWU U COBPEMEHHBIMU IIPEACTaBJIEHUAMHU O Bce-
JIEHHOM.

Pecypcovl ypoxra

OcHoBHBIE: YUeOHUK, 3aJauHUK.

HemoHcTpanmonnoe oGopymoBaume: IIK u mysnabTuMemnuampoeKTop (MM WH-
TepaKTUBHAsA MOOCKAa), MeIuao0beKThI, AEeMOHCTPUPYIOIIWe BHYTPEHHEe CTPOEeHUe
CoutHIIa.

Hdomawnee 3adanue

YVuebHuk: § 21, oTBETUTH Ha BOIPOCHI, peIuTh 3axauy Ne 19, c. 90 yueGHHUKA.
IToBTOPUTH OmpenesieHWe BUAMMOM 3BE3THOM BEJIIMUYUHBI.

Perxomendayuu memoducma

VpoK HaumHaeM ¢ OTBeTa Ha BONPOCHI Ha c. 85 yueOHUKa. [[OMOTHUTEIbHBIE
BOITPOCHI:

— FKakwue xapaxrtepuctuku COJHIIA MOYKHO OIIPEAEJUTh HEIOCPEACTBEHHO U3
HabJIOAeHUi?

— Kaxk omnpenenstor tremnepatypy Cosniia?

— UYro Takoe cosHeuHas nocrodHHadA? Kaxkyio xapaxkrepuctury CoJsHIIa MOXK-
HO BBIYUCJIUTH, UCIOJb3Ys COJHEUYHYIO HOCTOSHHYIO?

— Moskem au MBI yBUAeTh moadorochepubie caou CosHITa?

DopmysupyeM mpobseMy: Kak y3HaTh 0 BHyTpenHeM crpoeHun Cosaxiia? Hamomm-
HaeM ydJallliMCs, UTO 3aKOHBI (pU3MKM paboTaioT U B KocMmoce. IIpumxoamMm K BBIBOAY,
YTO HEOOXOIMMO WCHOJB30BaTh (pU3MUECKUE 3aKOHBI, UTOOBI OOBbACHUTH HAOJIIOZaeMble
SABJIEHUA U IIPoIlecchl. [Ipyrumu cjaoBaMu, HEOOXOAMMO MOCTPOUTH TAKYI0 MOJEIb BHY-
TpernHero crpoeausa CoJiHIIA, YTOOBI OHA He TPOTHUBOPEUMJIA HaOJIONAE€MbBIM JTaHHBIM.

Wrak, mbl 3HaeMm, uro COJIHIIE — T'MIMaHTCKHUI rasoBblii miap. Ilouemy oHO He
paciupsiercs u He cyxkumaerca? Tax xax macca CoJiHIIA BeJUKAa, CUJIa IPAaBUTAIUU
CTPEMUTCS CKaTh ero. UTO IPOTHUBOCTOUT I'PaBUTAIlMOHHOMY cikatmio? Cuia mas-
JIeHUs ras3a, KOTOPYIO B IIEPBOM IIPUOJMIKEHUUN MOJKHO PAcCUMUTATh IO 3aKOHY MeH-
neneeBa—Kuameiipona. TakuMm 006pasoM, MBI CO3LaIu MOJeJIb BHYTPEHHETO CTpoOe-
Hus CoJiHIIa: TpPaBUTAIIMOHHOE CiKaTHe IIPEeNsTCTBYeT HaBJeHUIO rasa (BellecTBa
Coaurma). ¥ ydanuxcs 3aKOHOMEPHO MOKET BO3SHUKHYTDH BOIIpoc: BerrecTBo CoaHITa



104 NMOYPO4YHDIE

HAXOAUTCA B COCTOAHUU ILIA3MBI, MOXKEM JIM MbI IPUMEHSTh 3aKOHBI HIEAJILHOTO
rasa B aToM cayudae? B pamMkax IIKOJIbHON (DUBUKU HE IIPEACTABJSIETCS BO3MOYKHBIM
OTBETUTHh HA 9TOT Bompoc. MbuI mpeamosaaraem, uTo K BernecTBy CoJHIIA mpume-
HUMBI 3aKOHBI HIEAaJILHOrO I'as3a, a 3aTeM aHaJIu3upyeM II0JyUYeHHBIe Pe3yJIbTaThbl.
Ecisiz pesysbraThl He MpOTUBOpeUAT HaOIIOmaeMbIM (paKTaM, HAIle IPeIIOJIOKeHNe
BepHO. McCIIo/ib3ysi ONMCAHHYIO MOJEJb, HAXOAWM CPEIHIOI0 TeMIepaTypy COJIHeU-
Horo BemecTBa: 4+ 10° K. BemoMuHaeM, U4To paHee MBI OIpeneauian d3((MeKTHBHYIO
remnepatypy Cosanmna: 5800 K. CnemoBarenbHo, Temneparypa CoJHIla MeHAETCSA C
TIIyOMHOM: OHA YBEJWUMWBAETCS II0 Mepe MPUOJIMKEeHUs K IeHTPY.

WNsmenenue temieparypbl CoJiHIIA, HABJIEHUS W IJIOTHOCTH BeIeCTBA B 3aBU-
CHMOCTH OT PACCTOSTHUS [0 IeHTpa IPUBENEeHO Ha PUCYHKe 9.

Pacctosinne ot ueHtpa ConHua, COJIHEYHbIA paauyc

15-108

10 -10° TemnepaTypalé

5-108

105 \

105 Temnepartypa,
— Kkr/m?

/

102
10!
1 017 \
\ NaeneHwue,

1015 Ma

—~——
1013 \

101"

10°

0 0,2 0,4 0,6 0,8 1,0

Puc. 9. H3meHnenue memnepamypsvl, NAOMHOCMU Gewecmeéa U 0A8JeHUS 60 GHY-
mpernnux obaracmsax Coanua

Ouenb BBICOKasi Temireparypa B IeHTpe COJIHIIA IPUBOAUT K TOMY, UTO UACTHUILHI
rasa ABUIKYTCA OBICTPO U, IIPEOoJeBasi JJIEKTPUUYECKUE CHUJIbI OTTAJKUBAHUS OIHO-
UMEHHBIX 3apPAAOB fAepP, TeCHO COMMIKAIOTCA, TaK, UTO CTAHOBATCA BOSMOMKHBIMU TEPMO-
sAxepHble peaknuu. VIMEHHO 9TH PeaKIuU U SBJISIOTCA MCTOUHMKamMu sHepruu CosHIA.

TepMmosinepHbIe peakiiuu, npoucxoaAiue B Heapax CosHna (u Apyrux 3BE3N),
SABJIAIOTCA CaMOyIIpaBiasieMbIMU. VI3BECTHO, UTO CKOPOCTH IPOTEKAHUSA DPEeaKIUuU ObI-
CTPO PACTET C yBeJUUYEeHWEM MAaBJIEHUs U TeMIepaTypbl. 3a CYET ANepHOI SHepruu
3Be3/la CUJIbHO HAI'PEBAETCs, paciaupsaeTcsa (BHOBb BCIIOMHUHAEM ra3oBble€ 3aKOHBI!), UTO
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MPUBOIUT K YMEHBIIIEHUIO HABJIEHUS U TeMIIePaTypbl, CHUKEHUIO CKOPOCTU SIAEPHBIX
peakiuii, u W3OBITOUHBIM HArpeB IIpeKpainaercs. IIpw 3aTyxXaHWU TEPMOSIEPHBIX
peakIiuii BHYTPEHHHE CJIOW 3Be3[Ibl OXJIAMKJAIOTCS, UTO IIPUBOAUT K YMEHBIIIEHUIO
IaBJIeHUA U TPABUTAIIMOHHOMY CiKaTHIO, KOTOPOE, B CBOIO OUEpelb, «IIOJOTDEBAET»
BHYTPEHHOCTDH 3BE3MbI, B PE3YJIbTATe YCUJINBAETCA SHEPrOBBIJEIeHEe (CKOPOCTh TEePMO-
SIePHBIX peakimii Bo3pacraer). Takum oOpasom, 3BE3nbl (u CoJiHIlE KaK TUIIUYHAS
3Be3/]a) ABJAIOTCA CBOEOOPA3HBLIMU YIIPABISEMBIMU ANEPHBIMU PEAKTOPaMU.

ITpu msyuenuum BHyTpeHHero crpoenus CoaHIla obpalllaeM BHUMAaHUE YUaIl[UX-
cs HA TO, UTO BBIJeJIeHUEe DHEPruu IIPOUCXOAUT B I[EHTPAJbHOM YacTu — snpe,
paguyc KoToporo cocraBiseT 1/3 pagumyca Connma. B mpoliecce TepMOsgepPHBIX pe-
aKIIUiI BO3HUKAET TraMMa-U3JIyueHue, KOTOPOe IIEPEHOCUTCA K BHEIIHUM CJIOAM
CoJsiHITa ABYyMA cmocofaMu Ilepefadyy d9HEPTUU: JYUYUCTHIM HEePEHOCOM U KOHBEKIH-
eii. MexaHU3M JIyUYHCTOTO IIepeHOca AOBOJBHO HOAPOOHO ONMCAH B yueOHUKe. 30HA
JYYHUCTOTO IepeHoca mpocTupaercsa a0 paccrosuuii 0,7—-0,8 paguyca Comuila, gaiee
HaunHAeTCsd KOHBEKTWBHAS 30HA, B KOTOPOIl NIPOUCXOAUT IE€PeMeIlnBaHUe Belle-
cTBa (KOHBEKITHA), CIIOCOOCTBYIOINee 0oJiee OBLICTPOMY IIEPEHOCY SHEPTUU BO BHEIII-
Hue cjou. B aToii 30He Temiepatypa BermiecTBa CojrHIila OBICTPO yMeHbINIaeTca (puc.
10), HO BCE Ke MeaJIeHHee, UeM ecJii Obl He ObLIO KOHBEeKIIUU (IYHKTUPHAA JUHUA
Ha pucyHke). IlageHue TemiiepaTyphl 3aMeaAeTCA KOHBEKI[MEN, IIO3TOMY HpPU €€
YCUJIEHNM BOSHUKAIOT 0Oojiee fApKue obsactu — ¢pakenwvt. Tam, rie KOHBEKIUA
YMeHbIIIaeTCcsd, BOBHUKaeT TEéMHoe nATHO. OO0pasoBaHme IATEH, UX IlepeMeIleHus,
a TaKiKe APYyrue NPOSABJIEHUA COJIHEYHOU aKTUBHOCTU CBSA3aHBI C MAarHUTHBIM IIO-
aem CoJiHIIa ¥ B3aMMOJAEMCTBMEM 9TOTO IIOJIS C BelllecTBOM. TaK KaK B paMKax
YPOKa He IIPeJCTaBJIAETCA BOBMOKHBIM IIOJAPOOHO pacCKasaTh O COBPEMEHHBIX IIPe[-
CTABJIEHUAX O COJIHEUHOM AKTUBHOCTH U €6 MeXaHu3MaxX, CJeAyeT IPeIIOKUTH
YUaIUMCsi CAMOCTOSATEJIbHO KCCJIEN0BATH 9TU IIPOOJIEMBI.

o
T,’K ASinepHsie KoHBeKTVBHas
peakunu 30Ha B KopoHa
107 D Xpomocdepa
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Puc. 10. H3menenue memnepamypvl. 60 HYMPEHHUX
obracmax u ammocgepe Connya
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3acaymmnBaeM AOKJIAAbl IMIKOJLHUKOB «MeToALl M3yuYeHUs BHYTPEHHErO CTPO-
enusi CosHIa», «3arafKU COJHEUHBIX HEUTPUHO». IIpm obOcy:KIeHUU CaeAyeT YIIo-
MAHYTH O TeJmocercMojioruu (ecju 5TO He OBLIO OTpaskeHO B JOKJaze). Bojee
moApobHYI MHAMOPMAIIMIO MOMKHO IIOCMOTPEeTh Ha cairte Acrtpomer: http://www.
astronet.ru/db/msg/1176539/node7.html. MoxxkHO peKoOMeHIOBATL yUYaAIIUMCH
upocmoTp Jeknuii B. KysHemoBa «Kak co/lHeuHBIe BCIBIINKU BIANAIOT Ha SeMJIIO»
u «I'enmuoceiicmosorusi» ¢ camra IlocTHayka.

WccnenoBanue COJMHEYHBIX HeUMPUHO — IIPUMep B3auMojelicTBUA (DUBUKH,
TOuHee, (BDUBUKU 3JeMeHTapHBIX YacTHuIl, u acrpodpusuru. HeiliTpuHOo 006Jamar0T
OIDOMHOM IIPOHMKAIOIIEll CIIOCOOHOCTBIO: 3a 1 CEeKYyHIY dYepes TeJo uejoBeKa Oec-
IpenaTcTBeHHO mpoxonar 10'4 mefiTpuno. TeM He MeHee yuéHBIE CMOTIJIM paspabo-
TaTh CIOCOOBI OOHAPYIKEHUA dTUX YacTull. VX maydeHUe MO3BOJIAET Y3HATH OOJIbIIIE
o BHyTpeHHeM cTpoenuu CoJrHIIA.

3akaHUYMBaeM yPOK IIOBTOpeHUeM cBefeHuii o CoJIHIle: MCIOIb3ysa PUCYHKU Ha c. 82
u c. 86 yueOHUKa, HasbiBaeM 30HBI COJTHITA U HaéM KPAaTKYIO XapaKTEepPUCTUKY KarKIOou
soHBI. OOcy:kmaem perrienme 3agauu 5.19 (6bL1a 3amama Ha gom). [Jia mIrocTpanuu
oTBeTa ymOOHO OOpPATUTHCA K PUCYHKAM UM YIOMAHYTb, YTO BBIZEJIEHUE B COJHEYHOM
aTMoc(epe eé cocTaBAINX: oTochepnl, Xpomochepbl 1 KOPOHLI — O0YCJIOBJICHO Xa-
pakTepoM M3MEHEeHWsl TeMIeparypbl. B dorocdepe TemmepaTypa yMeHbBIIIAe€TCA, B XPO-
mocdepe IPOUCXOAUT OBICTPBINT POCT TEMIEPATYPhI, KOTOPBIM 3aKAHYUBAETCS B KOPOHE,
Tle HauMHAaeTCA IIaBHOE YMEHBIIeHNe TeMIeparyphl. IIJI0THOCTE ra3a B KOPOHE IagaeT
B COTHM MWJLIMOHOB Pas II0 CPaBHEHUIO C ILJIOTHOCTHIO aTMocdephl. BeIecTBO KOPOHBI,
Oymyum ropaszmo Gojiee ropsumM, yeM B (hortochepe, CUIBHO DPa3perkeHO, IMOITOMY MBI
MOYKEM YBUIETh KOPOHY TOJBKO BO BPEMs IIOJIHOTO COJTHEUHOTO 3aTMEHUS.

ITpumenenue UHGOPMAYUOHHBLX MEXHONLO2ULL

YpOK I0JIe3HO COIIPOBOAUTL MYJbTUMEIUNHON mpeseHTamnmeii. [Ipu ob6bsacHe-
HAX MOJKHO KCIIOJIb30BATh AHMMAIIMM COJIHEUHBIX BCIBIIIEK, IPOTYOepaHIieB, rpa-
HyJupoBaHus. Ha sTame caMOCTOATEIHHOTO PEIIeHUA 3a7ad YUEHUKU UIU YUUTEJIb
C TIOMOIIBI0 TOKYMEHT-KaMephbl JeMOHCTPUPYIOT Ha SKpaHe peIlleHue 3aJadu, 00b-
SACHAIOT XOJ PeUIeHUd U aHAJIU3UPYIOT IO0JIyUeHHBIE Pe3yJbTaThl.

TexHoJOTHUUECKAS Kapra yporxKa

dTtan ypoka
(pecypcei)

CopepxaHue
aTana

AdearenbHOCTb

yuutens

y4yeHuka

[MpoBepka  ycBoe-
HUs marepuana

OTtBeTbl Ha BO-
npocbl, ux 06-

OpraHu3yeT nosToOpe-
HVUe, 3apaéT  BoOMpo-

OTBeyaeT Ha BOMpPOC,
aprymeHTmpysa  CBOlO

BaKHble geTtanu, nena-
€T 3anncn Ha Oocke

NPOLLIOro  ypoka cyxaeHve Cbl, KOpPPEKTUpyeT U TOYKY 3pEeHus, YToY-
(yuebHuK,  3apay- [OMONHSIET OTBEThHI HAET OTBETbI TOBapU-
HWK) e

M3y4eHne HoBOro Bbecepa Mcnonb3yetr  MynbTu- CnywaeT o6bsicHeHue
mMartepuana (y4eb- MELMWMHYIO npe3eHTa- yunTens, yvyacTtByeT B
HUK,  MyfnbTUME- uuio, dopmynupyet 00CYyXAeHUM, 3anunchl-
OouilHas  npeseH- onpenenenns,  obpa- BaeT OnpeneneHus u
Tauus) waeT BHUMaHWEe Ha BbIBOAbI B TeTpaam
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lMpoaonxeHne
3Ttan ypoka CopepxaHue AeatenbHOCTb
(pecypchbl) aTana
yuuTtens y4yeHuka
3akpenneHne us- Hoknap, yvyeHuka Cnywaet noknag, BbicTynaetr ¢ pgokna-

Y4E€HHOro martepu-

3a0aéT BOMPOCHI, 06-

[0M, OTBe4YaeT Ha BO-

ana (MynsTUME- pawaeTt BHMMaHME Ha npocbl uvnn cnywaet

OnAHas  npeseH- BaXHble AeTanu [aoknan, 3agaét  BO-
Taums) npockbl, yyacTByeT B
obeyxaeHum

MonBeneHne uto- 06006LeHne unay- Mpennaraer BOMPOCHI MpuHumaeT yyacTtue B

roB ypoka (y4eb- YEHHOro marepu- ans o6CcyXaeHus, 06CyXOeHUN, OLEHU-
HUK, 3aa4HuK, ana, oueHka pa- noaBoauT UTOTU BaeT OTBETbl OOHO-
MynbTUMeauiiHas 60Tbl y4aLmxcs KJ1aCCHUNKOB, CBOIO
npeseHTauus) paboTty

YPOK 20. HABJIKOOAAEMbIE XAPAKTEPUCTUKWL 3BE3O U X B3ANMOCBA3b

3adavwu ypoka:

— JIaTh OUpefeseHUs OCBEIEHHOCTH, CBETHMOCTU, a0OCOJIIOTHOU 3BE3THOII Be-
JINYUHBI;

— IO03HAKOMUTL CO CIHEKTPAJbHOUN KJjaccuuKalmein 3BE3m;

— YCTAHOBUTH B3aMMOCBS3b MEKAY TEMIIEPATypPoOil 3BE3M U MX CBETUMOCTBIO;

— IOCTPOUTH AHarpaMMy TeMIlepaTypa—CBETHUMOCTD;

— IMPOBECTH aHAJIMW3 AUArPaMMbl TeMIlepaTypa—CBEeTHUMOCTbD.

ITnanupyemvie pesynomamuvl. 00yHeHUA YULAULE2OCA:

— (dopmyaupyeT ompeneeHUs IMOHATUIA: OCBEI[EéHHOCTb, CBETUMOCTH, abCco-
JIIOTHasI 3BE3MHAsA BeJIMUYMHA;

— gamnucbiBaeT GOpMYyJay, CBA3BIBAIOINYIO abCOJTIOTHYIO 3BE3NHYIO BEJIUYUHY U
OCBEIIEHHOCTB;

— 00BbAcHAET (PUBUUECKYIO OCHOBY CIEKTPAJILHONU KJIacCU(DUKAIUU 3BE3N;

— B3HAaeT IOCJeA0BAaTEeIbHOCTh CIEKTPAJILHBIX KJIACCOB 3BE3N;

— MPUBOAUT IPUMEPHI 3BE3] PA3JUYHBLIX CIEKTPAJbHBLIX KJIACCOB;

— 3HaeT NPUHIUNBI TOCTPoeHUA auarpaMmbl ['eprinmnpyura—Peccena (I'P);

— omnwuchkiBaeT obslactTu Ha gumarpamMme I'P m maér xapakTepuCTUKY 3BE3M, Ha-
CeJIAIONUX UX.

Hdocmuzaemvie pesynomamuv. o6yuenus

Jluunocmmuovie: GopMHUpPOBaHVEe YOEKIEHHOCTH B IO3HABAeMOCTH BceleHHOM, B
HEOOXOAMMOCTH PasyMHOTO HCIIOJb30BAHUA MOCTUIKEHUU HAYKU AJA JaIbHEHIero
pasBUTUA IUBUIU3ANUYU, HAYYHOTO MUPOBO33PEHUA, COOTBETCTBYIOII[ETO COBPEMEH-
HOMY YPOBHIO DPa3BUTUA HAYKHU; CAMOCTOATEJBLHOCTU B IIPUOOPETEHUU HOBBIX 3HAa-
HUU ¥ OPaKTUYECKUX YMEHUI; OTBETCTBEHHOI'O OTHOIIEHUA K YUEHUIO.

MemanpedmemHnuvle: GOPMUPOBAHVE YMEHUI IPUMEHATH 3HAHUA AJA 00BsC-
HeHUs HaAOJII0JAaeMbIX SABJIEHUH W IPOIECCOB, CTPOUTH JIOTUYECKOE pacCysKAeHUe,
yCTaHABJIUBATHL HPUUYMHHO-CJIEICTBEHHBIE CBA3U, ApPryMEHTHPOBATH CBOIO IIO3UILUIO,
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COOTHOCUTH CBOM HEHCTBUA C ILIAHUPYEMBLIMH Pe3yJIbTATAMH, OCYIIECTBJIATH KOH-
TPOJIb CBOEH HeATEJHLHOCTA B IIPOIECCE MOCTHKEHUS Pe3yabTaToB; (pOopMHPOBaHNE
u pasButue VUKT-KommereHIMii.

IIpedmemHuvLe: OBlafieHNEe HAYUYHBIM IIOJXOJOM K DEIIeHUIO PA3JINUYHBIX 3a1ad,
dopMUpoBaHUe YMEHUS OIEHWBATH MOJIyUYEHHBIE PEe3yJIbTaThl, I€JOCTHON HAYUYHON
KapTUHBI MUPAa, IPEACTaBJIEHUII O II0O3HABAEMOCTH MUpPA U 00 OOBEeKTHUBHOCTH Ha-
YYHOTO 3HAHWS; NOHUMaHWe (PUSUUYECKOIN CYIIHOCTH HAOGJIIOLAeMbIX aCTPOHOMUYE-
CKUX SABJIEHUH.

Pecypcovl. ypora

OcHoBHBIE: YUeOHUK, TETPaAb-IIPAKTUKYM.

JemoncTpanuonnoe odoopynosanue: I[IK u mysrbTuMenuanpoekTop (Uam mHTED-
aKTWBHAsA JOCKAa), MeAMao0BHeKThl, JOKYMEeHT-KaMepa.

Homawnee 3adanue

Yuebnuk: § 22 (mo marepmaja O Macce 3BE31), OTBETUTh HA BOIIPOCHI, BBI-
TOJHUTH 3afjaHume Ha c. 93 yuyeOHUKA; HOJeJlaTh MpPaKTUUYEeCKYI0 paboTy 6 TeTpanmu-
npaktukyma (c. 18—20).

Perxomendayuu memoducma

Ypok HaumHaeM c moBTOpeHus cTpoeHus CourHIlA (MCHOJIB3yeM PUCYHKU Ha C.
82 u 89 yuebHuKa). 3aTeM MMOBTOpPAEM OIIpeJesieHre BUAUMOI 3BE3AHON BEJINUUHBI:
suduman 36é30Hasn 6enuduHa m — 3mo Oe3pa3mepHas QuiauiecKas 8eJAUUUHA,
Komopas xapaxkmepu3yem O0C8eU,éHHOCMb, c030a8aemyio HebecHvlM 00BeKmoM 8
mecme HaOnwdeHus (ompeneseHie OBIJIO JaHO HA Ypoke 2).

A Gojsiee TIyOOKOr0o HMOHMMAHWSA M3Yy4aeMOr0 MaTepuajia PeKOMeHAyeM J0-
HOJIHUTH MaTepuaJ yueOHUKa: HATh OIpeJeieHUA MOHATUN abCoJIIoTHAas 3BE3THASA
BeJIMUYNHA, OCBEIEHHOCTb, CBETUMOCTh; IMO3HAKOMUTL ¢ (popmyJioir Ilorcona.

Bugumas 3BésmHas BeJIMUYMHA M XapaKTePHU3YyeT OCBEIEHHOCTH, CO3JaBaeMyIO

3Be3/Ioll B MecTe HabuioneHus. BBoguMm ompenesieHue: océeu,énnocms E — koau-
uecmeo c8emosoil aHepzuu, nonadarwuweil. Ha NO8ePXHOCMb eOUHUYHOU nJaouw,adu
3a edunuuyy epemenu. Epununa msmeperua — Br/m2.

Ha ypoke 2 yuenumkwm pemranu sazauy Ne 2.1 m3 3agjauyHuKa U yCTaHOBUJIMH,
YTO PA3HOCTH B 5 3BE3QHBIX BEJIWUYNH COOTBETCTBYET OTHOIIEHINE OCBEIEHHOCTEH
npumepHo B 100 pas. 9ra 3aKOHOMEPHOCTH JierJla B OCHOBY COBPEMEHHOM IITKaJIbI
3BE3QHBIX BeJUYUH, npeasokeHHoii B 1854 r. Hopmanom Ilorcomom (Oxcdopnm).
Takum 006pasoM, PasHOCTH B 5 3BE3NHBIX BEJUUYUH COOTBETCTBYET OTHOIIEHHE OC-
BeméauocTeit B 100 pas, a pazauuuio B 1™ COOTBETCTBYET OTHOIIEHUE OCBEIEHHO-
creii, paBHOE 3100 ~ 2,512..., B m 3BEé3LHBIX BEJUYUH — (2,512)™ (cm. TadauIry
K YpPOKy 2).

IIycTh 3BE3ABI C OTHOCUTEIbHBIMU 3BE3NHBIMU BEeJIUUYUHAMU M, U My CO3JAIOT
COOTBETCTBEeHHO ocBeménnoctu E; u E,. Torga

E
m —m,=-2,512-1g El

2

ITpuBeném npyrue dopmsbl 3anmcu Gopmyasl Ilorcona:
E,
lg| =+ |=-0,4(m, —m,) ;
gz (my —m,) ;

2

5 — 2’5 12—(111,—1112) — 10—0,4(m|—m2)
E

2
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ITose3H0 COOOIIUTE yUaIUMCs, 4TO (hOPMAJTM30BAHHAA TAKUM 00pPa3oM IMIKaJia
3BE3MHBIX BeJUYMH 0A3MPYeTCs HA dSMINPUUYECKOM IICUXO(PHU3UOJIOIMUYECKOM 3aKOHE
Bebepa—®exHepa, yTBep:KIalOIeM, UTO CHUJIA ONIYINeHUs IIPOHOPIIMOHAJIbHA JIO-
rapudMy HMHTEHCUBHOCTU pasApaskuTess. [J1as pearupyer Ha IIPOIIENIINYI0 uepes
3pav0K CBETOBYIO dHEPI'UIO, IMPOMOPIIMOHAJIBHYIO ocBelnénHocTu. IIpu saTom coriac-
HO 3aKOHY BebGepa—®exHepa Ipu M3MEHEHNU BHEIIHETO pa3apakeHus B reome-
TPUYECKOM MPOrpPeccuy OpraHbl YYBCTB IIePEeNai0T COOTBETCTBYIOIIHE OINYIIeHUusA B
apudmMeTNYEeCKOA IPOTPECCUMN.

IIIxana 36é30HbLx 6enuvwun — 3TO JorapudMuueckKas IIKajla, B KOTOPOIL
CPaBHUBAIOTCS OCBEI[EHHOCTU, CO3JaBaeMble HAOJIOAAeMbIMU HCTOUHUKAMU.

K mctuuHBIM pasmepaM 3BE3J MOHATHE «BUAMMAas 3BE3AHAA BEJIUYUHA» OTHO-
HIeHUsA He MMeeT, a XapaKTepu3yeT CBETOBOIl IOTOK, MPUXOAAIMI Ha 3eMJI0 OT
3Be3nbl. OUueBHUAHO, UTO BUAUMAS 3BE3MHAS BeJINUYNHA 3aBUCUT OT PACCTOAHUS IO
3Be3nbl. IlosToMy ObLIa BBemeHa a0COJIIOTHAA 3BE3MHAS BeJIMUYMHA — HE3aBUCUMAS
OT PACCTOAHUA A0 3eMJIM XapPaKTEePUCTHUKA, IIO03BOJIAIOIIAA OLEHUTDH IIOJHYIO SHEp-
TUI0, M3Jy4aeMyio 3Be3IO0.

Ab6conromnaa 36é30nan eenuvuna M — Buaumas 3BE3gHAA BeJUYNHA,
KOTOpyI0 mMeJia ObI 3Be3fa Ha paccroanuu 10 mapcex.

OrHocuTenbHAA ¥ abCOIIOTHAsSI 3BE3AHBbIE BEJUYUHBI CBSI3AHBI COOTHOIIIEHUEM

M = m + 5 + blgp,

rge p — IapajllakC 3Be3[bl, BbIPDAKEHHBLIN B CEKYHIAX, WU
M =m + 5 — 51gD,

rne D — paccrossHVe OO0 3Be3AbI, BBIPDA’KEHHOe B mapcekax. Takum oOpasoM, 3HaAA
paccTodgHUe IO 3Be3ObI, MBI MOJKEM OIIPENeNNTh €€ abCOJIIOTHYIO 3BE3THYIO BeEJIN-
YUHY.

O 3aKperjieHus 3TOTO IIOHATHUSA IIPeAjaraeM ydYallfiMCs PeIIuTb 3amady
Ne 18 co c. 83 yuebHUMKA.

BcecrmomuHaem ompegelsieHNe CBETHMOCTH: céemumocmsb 36e30bt L — dusu-
yecKasl BeJMUYMHA, XapaKTepPHU3YIoIlas IIOJHYI0 DHEPrui, M3JIydyaeMylo 3Be3J0i II0
BCEM HAIIPABJEHUAM B €JWHHNIY BPEMEHI.

Kax u B ciyuae CoJsiHIIa, CBETUMOCTD 3BE€3bl MOYKHO OIIPEAeUTh II0 (popMYy.Jie
sakoHa Crepama—Boasnmana: L = 4nR*cT*, rne R — pazuyc 3Be3mbl, T — eé
Temieparypa. TakuMm o0pasoM, CBETHUMOCTH 3Be3Ibl 3aBUCHUT OT ABYX €€ (pusuue-
CKUX XapaKTepPHUCTHUK: TeMIepaTypbl U pagmyca.

Coo0111aeM y4aIriuMcs, UTO C IIOMOIIbI0 HAOIIOAeHUH ObLIO YCTAHOBJIEHO Pa3HO-
o0pasue CBETUMOCTH 3BE3M: OBLIM O0Hapy:KeHbI 3BE3NBI KAK CYIIECTBEHHO OOJIbIIeit
mo cpaBHeHUIO ¢ COJIHIIEM CBETUMOCTH, TaK UM MeHbIei. OTMeTuM, UTO CBETUMOCTDH
3B63]] uallle BCero BRIpaXKAlOT B cBetmMmocTax Commma: Lo = 3,8 - 102° Br.

HUcnonbaya dopmysy sakona Credpana—DBosibiimMana, mosydyaem

&)

3Hasg TeMmOepaTrypy U CBETHMMOCTDL 3Be3Ibl (& 9TH XapaKTEePUCTUKU MOJKHO OIIpe-
IEeJUTh II0 NAaHHBLIM HAOJIONEHNI), MOYKHO HAWTH €€ pajuyc, BHEIPAXKEHHBIN B pa-
muycax CoJHIIa.

Wrak, 3BE3ALI PasjiMYalOTCA [0 CBETHMOCTAM (He IIyTaTh C SAPKOCTHIO I
OCBEeIIIEHHOCTLI0 — 3TU XapPaKTePUCTUKU 3aBHCAT OT paccTosHus no 3Besnnl!). Ho
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Ia)ke IIPOCThIe HAOJIIOJeHUA HEBOOPYsKEHHBIM IJIA30M II03BOJIAIOT YBUIAEThb, UYTO
3BE31bl PA3JUUYHBLI WM IO I[BETYy. BcmomMmHAaeM, UTO 3aKOH BuHa I103BOJIsieT olpeje-
JIATH TEMIIEPATypPy BUIMMON IIOBEPXHOCTH 3Be3Ibl IO M3MEPEHHON IJIMHE BOJHEBI,
Ha KOTOPYIO IPUXOAUTCA MAKCUMyM H3JIyYeHUs (9Ta XapaKTEePUCTHUKA TaKiKe He-
IOCPECTBEHHO OIIPeessAeTCs II0 MaHHBIM HaOJioaeHui). BbIACHUIOCH, YTO TeMIle-
parypa ompeaeiseT He TOJBKO I[BET 3Be3[bl, HO U €€ CIeKTp.

PexomeHyeTcss KpaTKO paccKasaThb yYalllUMCSA O CTAHOBJIEHUU CHEeKTPAJIbHOMN
kaaccupuranuu 3Bé3n. K xkommy XIX B. HaKONMJINCHL JaHHBIE O JECATKAX ThI-
CcAY CIHEeKTPOB 3BE3J. OMOUPUYECKU CIEKTPHI OOJBIIMHCTBA 3BE3M PACIOJIOMKUIU
B BHUJE IIOCJIEOBATEJIbHOCTEH, BAOJH KOTOPBIX JIMHUU OJHUX XUMHUUYECKUX BdJe-
MEHTOB IIOCTEIeHHO ocJjiabeBaloT, a APYruxXx — yBeauwuwmBaioTca. CXOAHBIE MEXKIY
coboil cHneKTphl O0BEAWHUJIN B CIEKTpAaJIbHBIE KJACChl, IJs 0003HAUEHUS KOTO-
PBIX MCIIOJB30BaJMW IepBblie 16 OYKB JlaTHHCKOro ajasura. IdTa Kiaccupukra-
IusA OKasajach HEYZAYHON: IIepexXombl MeXKAy CIEKTPaJbHBIMU KJaccaMu ObLIN
HenpepbIBHBIMU. A HOBO# KJjaccupuramum BbIOpasu npumeprHo 1000 apxux
3BE3J, NJA KOTOPBIX OBLIMW IOJYYEHBI CHEKTPHI BHICOKOUM AUCIIEPCUU, ITOCJTEI0BAa-
TEeJbHOCTU KJIACCOB PACIIOJIOMKUJIU II0 yOBIBAHUIO TEeMIIEPATYPbI 3BE3M, XOTs eIlé
He OBILJI0 M3BECTHO O BIUSHUY TeMIIEPATypPhl Ha HAJWUYNE U BBIPAYKEHHOCTH JUHUMN
B CIIEKTpax. OTY II0CJeI0BATEIbHOCTh CIIEKTPAJbHBIX KJIACCOB HCIIOJIL3YIOT U B
"Hacrosainee Bpemsa: O, B, A, F, G, K, M. [laa Jgydiiero 3anoOMUHAHUS IIOCJe-
IOBaTEeJIbLHOCTU PEKOMEHJYeM WCIIOJIb30BAaTh M3BECTHBIE MHeMOHUYecKue (pasbl:
«Opuu Bpurerii Aurnanuanud Punuru Kesan, Kax Mopxob» uam «0O, Bopuc
AnekcangpoBuu, Pusuxu Kayr Koumma Myuenuii» (BUAZUMO, MMeeTCA B BUILY
B. A. Bopoumnos-BenrbaMuHOB).

B yueOHMKe NPUBOAATCS IOACHEHHUS W IPUMEPHLI BIWSHUSA TEeMIEPATypPbl Ha
BUJ[ CIIEKTPA 3BE3MbI.

CraBuM Ilepe]l YUeHUKAMU IIPOOJIeMy: CBA3AHBI JIU MeEXKIY CO0OM XapaKTepu-
CTUKHU 3BE3J, KOTOPhIe MOTYT OBITH OIPENEJIeHBI 10 pedyabTaTaM HabJromeHUu (ab-
COJIIOTHAsI 3BE3HAA BeJIWUYMHA WX CBETHMOCTb, TeMIIepaTypa WU CIeKTPaJbHBIN
KJiacc), U €eCJU CBS3AHBI, TO KaK. ¥YCTAHOBUTh MCKOMYIO B3aMMOCBS3b ydall[ecs
CMOI'YT, BBIIOJHAA pabory 6 «IlocTrpoenme muarpammel I'epiinnpynra—Peccena u
eé amaysusd» Terpaau-npaxkturyma (c. 18—20). IToapo6HO MeTOoAMKA OpTraHU3aAIUU
U mpoBeleHUs paboThl omucaHa B [3].

Tak xaKk ypoxK BecbMa HAacChIMleH HMH(oOpMAaIlineil, KOTOPO HeT B yueOHUKe,
YYeHUKU MOTYT He YyCIeTh AoneJsaTh paboTy B KJiacce. B sToMm ciayuae cienyer
BBITTOJIHUTEL 3amanus 1—4 Ha c. 19. IIpeanokure ydainuMcs CPaBHUTH IMOJY-
YeHHYIO AUarpaMMy C AHarpaMMoOi, IpuBemeéHHOM Ha c. 93 yuebuuka. OTmMeuaeMm
IPYIIIBLL 3BE3/: I'NIABHYIO IIOCJIEI0BATEIbHOCTD, KPACHBIE I'MI'aHThl, CBEPXTUTAHTEI,
Oesible KapJWKU — U A€M KPATKYI0 XapaKTEePUCTUKY KarKAoil rpynnbl. Takum
00pasoM, MbI YCTAHOBUJIM B3aMMOCBS3b MEXKIY TEMIIEPATYPONM M CBETUMOCTBLIO
3BE3.

B xonIie ypoka 3amaém sajamme Ha IOM, B TOM YHCJe 3aKOHUYUTDH BBIIIOJHEHUE
JabopaToOpHO pPaboThHI.

Ilpumenenue UHGOPMAUUOHHBLX MEXHONO2ULL

YPpoOK MmOJIe3HO COHNPOBOAUTH MYJbTUMEIUUHOIN IIpe3eHTalueil, JeMOHCTPAIlu-
eii MeAuao0bEeKTOB. YUEHUKU WJIU YUYUTEJb C IIOMOIIbI0 JOKYMEHT-KaMephl JTeMOH-
CTPUPYIOT Ha SKpaHe peIlleHVe 3aJaul U OOBACHAIOT XOJ PeIleHUsd, aHAJIU3UPYIOT
moJiyuyeHHBIe pe3ysbTaThl. Ha Bcex sTamax ypoKa YUYeHHUKH MOTYT HCIIOJIb30BaTh
pecypcel MHTepHETA.
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TexHOJIOTHYECKAsA KapTa ypoKa

111

9Tan ypoka
(pecypcei)

CopepxaHue
aTana

AdearenbHoCTb

yuutens

y4yeHuka

MpoBepka ycBoe-
HUSA mMarepuana
MPpOLLOro  ypoka
(y4eBHMK)

OTBeTbl Ha BO-
npocbl, ux 006-
cyxaeHve

OpraHu3yeT noBTOpe-
Hve, 3apaéT  Bonpo-
Cbl, KOPPEKTUPYET W
[OMOJSHAET OTBEThI

OTBevaeT Ha BoOMpoC,
aprymMeHTMpyst  CBOIO
TOYKY 3pEHUs, O0mnosn-
HsieT OTBETbl TOBapu-
en

M3y4eHne HoBOro
MaTepuana (y4eb-
HUIK, MynbTUME-
OniHas npeseHTa-
ums, Megua-
006bEeKTbI)

MpobnemHasn nek-
umns

Mcnonbdyetr  MynsTU-
MeOuriHyl0 npe3eHTa-
LMo, dopmynupyeT
onpepenexHus,  obpa-
LWaeT BHMMaHue Ha
BaXHble aeTanu, aena-
eT 3anvcK Ha Jocke

CnywaeT o6bsicHeHue
yuuTensi, ydacTteyeT B
obCcyXaeHnn, 3anuncbl-
BaeT oOnpeneneHus u
BbIBOObI B TeTpaau

BbinonHeHve na-
6opaTopHOM  pa-
60Tbl  (TeTpandb-
NpPaxkTUKym)

BbinonHeHve na-
6opaTopHOn  pa-
60Tbl, odopmie-
HUe pe3ynbTaToB

OpraHu3yeT BbINOJHEe-
Hue nabopaTopHom
paboThl, oKasblBaeT
NMOMOLLb MPU BO3HUK-
HOBEHWUM 3aTpyLHEHUN

BbinonHaeTt 3a0aHnda B
TeTpaan-npakTukyme,
OTBEYaeT Ha BOMPOCHI
Anga 3akpersieHnsa Ma-
Tepuana, 3agaéT BO-
npoCbl y4UTENo

MopBeneHne uto-
roB ypoka (y4eb-
HUK, 33a4HVIK,
TeTpaab-npakTu-
KYyM,  MyfbTUMeE-
OUNHast npeseH-
Tauns)

0606LleHe 13y-
YEHHOro Mmarepu-
ana, obcyxaeHue
pe3ynsratoB  na-
6opaTopHOli  pa-
60Tbl, OUEHKa pa-
60Tl yyaLmxcs

Mpepnaraet BOMPOCHI
onsa obeyxaeHus,
npoeepsieT  NpaBub-
HOCTb BbIMOJIHEHMS
3afaHuii  nabopaTop-
HoW paboTbl, MOOBO-
OUT UTorn

MpuHMaeT yyactue B
00CcyXaeHun, OEeMOH-
CTpUpyeT pesynbraThl
BbIMOJSIHEHMA nabopa-
TOpHOW paboThl, oue-
HMBAET OTBETbl OJHO-
KJ1aCCHUKOB, CBOIO
paboTty

YPOK 21. MACCbI 3BE3[,. BHYTPEHHEE CTPOEHUE 3BE3[]

3adavwu ypokra:

— IO3HAKOMHTH C JUAIla30HOM MAaccC 3BE3[;

— YCTAaHOBHUTH CBA3b MEXKIY MAaCCOH 3Be3AbI IVIABHOM ITOCIENOBATENIHLHOCTH M
e€ CBEeTHUMOCTBIO;

— H3YYUTH CTPOEHVE 3BE3J IVIABHOH ITOCIENOBATEIBHOCTH, KPACHBIX TMTAHTOB
U CBEPXTUTAHTOB.

ITnanupyemsvie pesynvmamov. 00yHeHUA YUaAU,e20CA:

— B3HaeT AHWAIIa30H MaccC 3BE3N;

— 3anuceiBaeT (OPMYJTy CBA3U MEXKAY MAaccCOil 3Be3[bl IVIABHON IIOCJIENOBa-
TeJIBHOCTU U €€ CBeTHMOCTBIO;

— IOHHMAaeT, YTO BHYTPeHHee CTPDOeHUe 3BE3J 3aBHCUT OT UX MaCChl U TeM-
IIepaTyphbl;
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— OIIMCBHIBAeT CTPOEHNUE 3BE3] I'IABHOM IIOCJIEJOBATEIHLHOCTH, KPACHBIX I'MTaH-
TOB U CBEPXTI'UI'aHTOB;

— o00BAcHAeT 00pas3oBaHMe XMMUUYECKHUX JJIEMEHTOB B HeIpax 3BE3].

Hdocmuzaemovie pe3yrvmamuv. o6yuenus

JluunocmHuule: opMuUpoOBaHUE YOEKIEHHOCTH B IO3HABAeMOCTH BceleHHOIi, B
HeOoOXOAUMMOCTH PasyMHOTO MCIIOJIb30BAaHUSA NOCTUXKEHUII HAYKU AJIA JaJIbHEHIITero
pasBUTHUA IUBUIU3AIUYN, HAYYHOTO MUPOBO33PEHMUSA, COOTBETCTBYIOIIEI'0 COBPEMEH-
HOMY YPOBHIO DPa3BUTUS HAYKU; CAMOCTOATEJBHOCTH B NMPUOOPETEHUM HOBBIX 3HA-
HUA ¥ IPaKTUUYECKUX YMEHUIi; OTBETCTBEHHOI'O OTHOIIEHUS K YUeHUI0, TOTOBHOCTU
U CIIOCOOHOCTU yUaIMXCA K CaMOPasBUTHUIO M CaMOOOpPa30BaHUIO.

MemanpedmemHyLe: GOPMUPOBaHVE YMEHUIN IPUMEHATH 3HAHUA JJIA 00bACHEHUS
HAOJIIOJaeMbIX SIBJIEHUU U IIPOIECCOB, CTPOUTH JIOTUYECKOE PaCCY’KAeHUe, YCTAHaBJIU-
BaTh NPUYMHHO-CJIENCTBEHHBIE CBA3M, APryMEHTHPOBATH CBOIO IIO3UIIAIO, IIPUMEHATH
SHAHUS IJIA O0BbSICHEHUS ACTPOHOMHUUYECKUX SBJIEHUIN M IIPOIECCOB, OCO3HAHHO BBHIOMU-
patb Hambosee 3(PMEKTHUBHBIE CIIOCOOBI PelreHnsa yueOHBIX UM IT03HaBAaTeJbHBIX 3ajad,
OCYIIECTBJIATh KOHTPOJIb CBOEH MeATEJbHOCTA B IIPOIIECCe MOCTUIKEHUS pPe3yJIbTara.

IIpedmemHmobLe: oBlIageHne HAYYHBIM IIOAXOAOM K PEIIeHUIO0 Pas3JIUYHBIX 3a1ad,
popMUpPOBaHIE IIEJOCTHOM HayYHOM KapTUHBLBI MHPAa, HpPeACcTaBJIeHUA O MHO3HaBa-
eMoCTH MHupa U 00 OOBEeKTHBHOCTU HAYYHOrO 3HAHUS; IMOHHUMAaHUE (U3UIECKON
CYIIIHOCTH HAOJJI0ZAeMbIX AaCTPOHOMUYECKUX SBJIEHUI; OCO3HAHUE CBA3U MEXKIY
YPOBHEM Da3BUTUS HAYKU U TEXHUKU U COBPEMEHHBLIMU NpeAcTaBiIeHusMu o Bce-
JIeHHOI1, ()OpMUPOBaHMEe HAYUYHOTO MHUPOBO33PEHUSA KaK pes3yJibTaTa U3YyUeHUs OcC-
HOB CTPOEHUSA MaTepuu u (PyHAAMEHTaJIbHBIX 3aKOHOB (DUBUKU.

Pecypcovl ypora

OcHoBHBIE: YUeOHUK, 3aJaUHUK.

JlemoHcTpammuoHHoe odopymoBanue: [IK u myiapTuMequanpoeKTop (MJIu WHTEP-
aKTHUBHAA MOCKa), Meanao0beKThI.

Homawnee 3adanue

Vuebuuk: § 22—23, orBeTuTh HA BOIPOCHI; 3amauHuk: Ne 5.26, 5.27. Ilox-
TOTOBUTH JOKJAAbI Ha TeMbl: «OTKDBITHE IIyJIbCcapoB»; «O0HapyKeHUe IpaBUTAI-
OHHBIX BOJIH».

Pexomendayuu memoducma

Vpok HaumHAeM C OOCYKIeHUusA pe3yabTaToB JiabopaTOpHOl paboThl. Becmomu-
HaeM NOPUHIUNBI IIOCTPOeHUA auarpamMmbl [eprmimnpynra—Peccesna: mo ropusoH-
TAJIBLHOU OCU OTKJIAABIBAIOT TEeMIIEpATypy WJIN CIEeKTPAJbHBIA KJacc IO yOBIBAHWUIO,
0 BEPTUKAJbHON — CBETHMOCTH WJIU a0COJIIOTHYIO 3BE3NHYIO BenmuuHy. [ToBTOpDS-
eM ¥ IIOKas3blBaeM Ha auarpaMMe IJIABHYIO IIOCJIeNOBATEIbHOCTL M 00JIacTH Kpac-
HBIX I'MI'AaHTOB, CBEPXTI'MIaHTOB, 0eJbIX KapiauKoB. Ormeuaem moJiosxkenme CoJIHIIA.

O6cy:xmaeM oTBeT Ha Bompoc: «Kax OyayT BBITJIAZETh Ha AuUarpaMMe TeMIIe-
parypa—CBEeTUMOCTb JUHWUU, BAOJb KOTOPBLIX PACIOJIATAIOTCS 3BE3ILI OAUHAKOBOTO
paguyca?» — u3 TeTpaau-IPakTUKyMma. Ecau B TeTpagy YYeHUKH HE IIOCTPOUIU
9TU JINHUU, BBINOJHAEM 9TO 3aJaHue Ha ypoke. IlpemyiaraeM ydyeHHWKaM OIEHUTH
paauychl 3Be3AbI TJIABHOI IIOCJIEMOBATEJIBHOCTU U CBEPXTUTAHTA, OTHOCAIIUXCI K
OTHOMY CIIeKTPaJbHOMY KJaccy. [Jyia sToro obpaiaeMcs K pyopuxke «I3To MHTepec-
HO» HaA c. 92 yueOHUKA U ompejessieM PAAUyC KPAaCHOTO T'MTaHTa CHEKTPaJIbHOTO
kyaacca K. Jlydiile mamiocTpupoBaTh MOJIyUYeHHBIE PEe3yJIbTaThl KOHKPETHBIMU IIPU-
MepaMU: ecJiu IIOMeCTUTh Beresnbreiide B 1eHTp CoOJIHEUHOII CHUCTEMBI, TO BCe ILjIa-
HeThbI 3€MHOH I'DYINBI OKAYKYTCs BHYTPU dTOI 3Be3abl. JKeaaTelbHO MCIIOJIb30BATH
COOTBETCTBYIOIIVE WJLIIOCTPAUM, Hampumep ¢ caita Cresrapus.
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Ilepexomum K 0OCY’KIEHMIO BOIpPOCA O AUMAIIa30HE MacChl 3BE31. B orimuwme or
paguyca, TeMIepaTypbl X CBETHMMOCTH MACCHI 3BE3] PAs3iInNUYalOTCsS HE3HAUNUTEJIbHO:
or 0,05 o 100 macc Coauima. Ormerum, 4TO 3BE3LbI ¢ Maccoir 6bosmee 30—5H0 mace
CoJHITa BCTpeUYaloTCA YPE3BLIYAWHO penKko. PacuéThl MOKAa3bIBAIOT: €CJIM Macca Ipo-
To3Be3nbl MeHbIlle 0,05 macc CosHITa, B €€ Heapax He MOTYT HA4YaTbCA TEPMOAIED-
Hble peakIluu, CJIeJOBaTeJbHO, 9TO HebecHOe TeJio He OyaeT M3JydaThb AOCTATOUHO
CBETOBOM dHepruu. IIpumepsl IMOJOOHBIX 3BE3] — KOPUUYHEBBIE KAPJUKH, KOTOPBIE
u3JIyJaioT B nHGPaAKpPacHOM AUAalla3oHe, W IOITOMY X OUEHb TPYIHO OOHAPYKUTb.
Tsoxénnle 3BE31bI, ¢ MaccaMmu 6osiee 50 macc CosHITa, OKA3bIBAIOTCA HEYCTOMUYMBBI-
MU U OBICTPO COPACBHIBAIOT B IIPOCTPAHCTBO M30BITOK BeEIeCTBA.

s 3BE3[ TVIaBHOII IOCJIEIOBATEIBHOCTU OBbLIA YCTAHOBJIEHA 3aBUCUMOCTDH MEK-
Iy WX Maccoil U CBEeTHMOCThIO (PHUCYHOK Ha c. 93 yuebmmka). Eciu yuariuecsa y:xe
U3yYnIn JorapudMbl B Kypce MaTeMaTHUKH, MOXKHO OOCYAUTH C HMMU, IIOYEeMYy Ha
IuarpaMMe HCHOJIb3YIOTCS JIOrapu(PMbl 3HAUEHUHM MACCHI M CBETUMOCTHU (9TO IIO3BO-
JAeT CXKATh MIKAJy W cAesaTh eé 0ojiee HaTIAAHOI). BerioMmHaeM, YTO CBETUMOCTDH
XapaKkTepusyeT BCIO BhIPAa0ATBIBAEMYIO 3BE3[0I DHEPruio, CJIeJ0BATEJIbHO, OTPasKaeT
CKOPOCTH IIPOTEKAHUA TEPMOAAEPHBIX PeaKIui B HeApax 3Be3nbl. UdeMm OOJbIIle CBe-
TUMOCTB, TeM 0OoJiee GJIarONpPUsTHBIE YCJIOBUA (BBICOKAs TeMIepaTypa) IJA IpoTeKa-
HUSA TEPMOSIIEPHBIX PeaKkI[Ui CYIeCTBYIOT BHYTPU 3Be3[abl. AKIIEHTUPYEM BHUMAaHUE
HIKOJIbHUKOB HA TOM, UYTO YCTAHOBJIEHHAs 3aKOHOMEPHOCTh Macca — CBETHUMOCTh
CIIpaBe[JinBa MOAbKO 01l 36€30 21a6HOU nocaedosamenvHocmu. B mporec-
ce 9BOJIIOIUU 3BE3Jbl €€ Macca IIPAKTUYEeCKU He MEHSAEeTCs, TOrja KaK CBEeTHMOCTH
MeHsieTCA BecbMa 3HAUUTEJbHO. M3 3TOro [esaeM BBIBOJA: IIOJIOKEeHUE 3Be3nbl Ha
nuarpamme [epmmnpyrra—Peccesna MeHseTcss B TeueHWe KU3HU 3Be3nbl. Cienyer
TaKkyKe 00paTUTh BHUMAaHNE YYAIUXCS HA TO, YTO IIOJIOMKEHNEe 3Be3Hbl Ha auarpaMmme
00yCJIOBJIEHO €€ XapaKTepPUCTHUKAMHN UM He HMeeT HHKAKOIO OTHOIIEHHUS K PACIIOJIO-
JKEeHUIO 3Be3Jbl B IIPOCTPAHCTBE.

BuyTpenHee cTpoeHue 3Be3[bI TJIABHOM IIOCJIEIOBATEIBLHOCTH OIIPENesiAeTcCs eé
Maccoi. 3BE3AbI HMMKHEHN 4YacTy IJIABHOM IIOCJ/IefOBATEJBLHOCTU HMEIOT TaKoe Ke
crpoeHue, Kak CoiHile. ¥ MacCHUBHBLIX 3BE3J BepXHEH uYacTH TJIaBHOU IIOCJIemoBa-
TEeJIBHOCTH BCJIEACTBHE BBICOKOU TeMIIepaTyphl BBIfE€JIEHWE SHEPTUU IITPOUCXOTUT
He uepe3 IIPOTOH-IPOTOHHBINA IMuKJI (Kak y CojHIa), a Yepesd YIJIEPOAHBIN ITUKJI.
Takue peakIy TIPOTEKAIOT OUYEHBb OBICTPO (BBIAEJIEHWE DHEPTUU IIPU YIJIEPOTHOM
IUKJIe IpomopnuoHanbHo T2°), u JyuucTHIl IepeHOC He MOXKeT 00eCIIeuMTh BLIHOC
SHePruu u3 HeAp 3Be3AbI. [loaTOMYy B IepeHOCe SHEPTUU YUYacTBYeT CaMO BEIIeCTBO,
B IIEHTpe 3Be3[bl BOBHMKAET KOHBEKTWBHAs 30HA, OKPYKEHHAs 30HOU JIYYUCTOTO
mepeHoca.

IBOJIIOIUA 3BE3N OyIeT pacCcMaTPUBATBLCA II03JKe, IMOITOMY MHPU OObACHEHUH
CTPOEHUS KPACHBIX I'MI'AHTOB M CBEPXTUTAHTOB CJIEAYET OIIMCATh PA3JIUYHBIE CJIOU
(pucyHok Ha c. 94 yuyebHMKA), He BIaBasdCh B IIOAPOOHOCTH IIPOTEKAHUA peaKIuii,
T. e. 6e3 mpuBseveHusa (Gopmys. OcCHOBHas 3aZada IPU 3TOM — IIOSCHUTDH, Kak
00pasyoTcsa XUMUYECKUe JIeMEHTHI.

Ha »srame 3akpenyieHua S3HaHUN IIpeAjlaraeM ydYaIlllUMCA PEIINuTh 3ajJadu
Ne 5.24, 5.28.

Ilpumenenue UHGOPMAYUOHHBLX MEXHONO2ULL

YPpoK moJie3HO COIIPOBOAUTL MYJBTUMEIUNHON IIpe3eHTaruell, JeMOoHCTpalluen
Mennao6wHeKTOB. Ha srame caMoCTOATEIBHOTO PEeNIeHUsA 3aJad YUYeHUKU WUIU yUU-
TeJIb C IIOMOIIBI0 JOKYMEHT-KaMephl JeMOHCTPUPYIOT Ha SKpaHe peIlleHue 3aJadwu,
O0'BSCHAIOT €ro XOI W aHAJIU3UPYIOT IIOJyYeHHBLIE Pe3yJIbTaThI.
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NMOYPO4YHDIE

9T1an ypoka CopepxaHue AeatenbHOCTb
(pecypchbl) aTana
ydyuTensd y4yeHuka
MpoBepka ycBoe- O6cyxaeHne pe- MpepnaraetT BOMNPOCHI MpuHUMaeT ydyactue B

HUS  MaTepuana
npoLuIoro  ypoka
(y4ebHuk, Te-
Tpanb-npakTUKym)

3ynbTatoB  nabo-
paTopHoi  pabo-
Tbl; OTBETbl Ha
BOMPOCHI

ons obcyxaeHus, npo-
BEPSiIET MpPaBUIIbHOCTb
BbINOSIHEHUS  3aJaHUN
nabopatopHo  pabo-
Tbl, 3a0aET BOMPOCHI,
KOppekTpyeT U1  Oo-
MOJIHAET OTBETHI

00CYXOEHUN, [OEMOH-
CTpUpyeT peaynbTaThbl
BbINOJIHEHUS nabopa-
TOpHOW paboTbl, OT-
BeyaeT Ha BOMpOC,
aprymeHTupyss  CBOIO
TOUKY 3peHus

M3y4eHne HoBOro becepna Mcnonbayetr  MynbTu- Cnywaet o006bsicHeHue
mMartepuana (y4eb- MeOuiiHylo  npeseHTa- yuuTens, y4acTByeT B
HUK,  MyfbTUME- umto, dopmynupyeT obCyXaeHUn, 3anuchbl-
OWiHas  npeseH- onpenenenns,  obpa- BaeT onpeneneHns u
Taums) LaeT BHMMaHve Ha BbIBOAbI B TETpaau
BakHble AeTanu, aena-
€T 3anMcu Ha [ocke
CamocTosiTenbHoe CamocToaTenbHas Cneont 3a paboToi BbINONHAET MOUCK WH-

n3ydyeHmne HOBOro
MaTepuana (y4yeb-
HUK, OONOSHN-
TeflbHblIE  pecyp-
Cbl, VIHTepHeT)

pabota no nowc-
Ky uvHbOpmMmaumm
7 NOAroToBKe
Ccoo0LeHNs

Knacca, okasblBaeT
noMOLLb MPU BO3HUK-
HOBEHMUN 3aTpyaHe-
HUIA, nognepxmseaet
ONCUMNANHY

dopmauum,  roTtoBuUT
coobuieHre, 0b6Cyx-
[AaeT MoJslyyeHHble pe-
3ynbTaThl

Pewenne 3apad
(y4ebHUK, 3apay-
HUK)

PelweHve 3agaun
B COOTBETCTBMM C
npumMmepom

lMomoraetr y4yeHuKy B
pelleHnn 3apauu,
KOMMEHTUPYET W [0-
NnosiHAeT 3Tanbl  pe-
LeHus

AHanunaupyeT ycnosue
3agjayn,  3anucbiBaeT
LaHHble, Hame4yaeT
nnaH peleHns u pe-
annayeTt ero

NopBeneHne nto-
rop ypoka (y4e6-
HUK, 3a[a4HUK,
MynbTUMeLniHas
npeseHTauns)

0606LeHVe 1n3y-
YEHHOro MaTtepu-
ana, oueHka pa-
60Tbl yyawmxcs

Mpepnaraer BONPOCHI
ons obcyxaeHus,
NnoaBOANT UTOMW

an/IHI/IMaeT y4yactne B

obcyxaeHnn, oueHu-
BaeT OTBEThbI OOHO-
KNaCCHWNKOB, CBOIO
paboty

YPOK 22. BEJIbIE KAPJINKWN, HEMTPOHHbIE 3BE3[bl, YEPHbIE ObIPbl
3adawu ypokra:
— IIPOBEPUTH 3HAHUE OCHOBHBLIX XapPaKTEPUCTUK 3BE3[ U WX B3aUMOCBS3ell;
— OOBACHUTH NPUPOAY OeJbIX KapauKOB, HEHTPOHHBIX 3BE3Z, IYJIHCAPOB;
— JaThb ompefeseHHEe O0BEKTA «UEpHAS IbIPA»;
— II0BHAKOMHUTBH CO CBOMCTBAMU YEPHBIX IBID.
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ITnanupyemoie pe3ynomamovl. 06Yy4eHUS YULAULE2OCA:

— OOBACHAET IIPUPOAY OEJIBIX KapJIMKOB, HEMTPOHHBIX 3BE3J, IIYJIbCAPOB;

— OIlEHMBAeT pasMepbl U ILJIOTHOCTH O€JIbIX KapPJINKOB, HEMTPOHHBLIX 3BE3I;

— TOPUBOAUT TPUMEPHI OeJIbIX KapJUKOB, HEUTPOHHBLIX 3BE3;

— 3HAaeT, KaKue 00BEKTHl HA3bIBAIOT UEPHBIMU IBIPAMU;

— O00BACHAET CMBICJ I'PAaBUTAI[MOHHOIO PaaUyca;

— MNPUBOAUT IPUMEPHI O0HAPYIKEHHBIX UYEPHBIX ABIP.

Hdocmuzaemsvie pe3syabvmamus. o6yienus

JluunHocmHuovle: popMHUpPOBaHMNE YOEKIEHHOCTH B IMIO3HABAEMOCTH BCeJIeHHOIT;
HAYYHOTO MUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUA
HAyKW; CAMOCTOSITEIHHOCTY B IPUOOPETEHNN HOBBIX 3HAHUUN U NPAKTUYECKUX yMe-
HUI; OTBETCTBEHHOTI'O OTHOINEHUA K YUYEHUIO.

MemanpedmemHuoie: OBIaJeHUe HABBIKAMHU CAMOCTOSITEJIBHOTO IIPUOOPETEeHUS
3HAHUM, (OPMHUPOBAHME YMEHHUHN IPUMEHSTh SHAHUS IJs O0bJACHEHUS HaOJIoma-
eMbIX SIBJIEHUI U IIPOIECCOB, CTPOUTH JIOTMYECKOE PACCYKIeHUe, yCTAHABJIWBATH
IPUYUHHO-CJIEICTBEHHbIE CBS3U, apryMEHTHUPOBATH CBOIO IIO3UIIUIO, OCYIIECTBJIATH
KOHTPOJIb CBOEH [eATEeJbHOCTH B IIPOIECCE MAOCTHKEHUS pesdyJibTara; IpuobpereHue
OmbBITA CAMOCTOSITEJILHOI'O IOMCKA, aHaJau3a W oTOopa MHMOPMAIUU C HCIIOJIb30Ba-
HHEeM Pa3JINYHbIX HMCTOYHHKOB.

IIpedmemmvie: oBJaJleHNe HAYUYHBIM IIOJXOAOM K DPEIIeHUI0 Pas3JNUYHBIX 3ajad,
dopmMupoBanre yMeHUS (POPMYJUPOBATH THUIIOTE3bI, I[E€JOCTHON HAYYHON KapPTUHBI
Mupa, MPeACTaBJIEHUN O MO3HABAEMOCTU MHPa U 00 O0'BEKTUBHOCTU HAYYHOTO 3HA-
HUS; TMOHUMAaHUEe (GU3UUECKON HPUPOABI HEOECHBIX Tell.

Pecypcovl. ypora

OcHOBHBIE: YUEOHUK, TETPALb-IIPAKTUKYM.

Hemoucrpamnonnoe o6opymoBanue: IIK m mysnbTuMenmanpoeKTop (Uiam WHTe-
PaKTUBHAs OOCKAa), MeAMAO0BbeKThI; IMEPEHOCHON KYIIOJbHBLIA MYJbTUMEIUAIeHTD,
BUPTYaJbHBIN ILTaHerapuit Stellarium.

Hdomawnee 3adanue

Vuebuuk: § 24, orBeTuTh Ha BoOImpochl; 3amzauHuk: Ne 5.33, 5.37, 5.38. Ilpo-
BECTH CaMOCTOSTeJbHOe HalbJiogeHue 3Be3nbl Murap.

Pexomendayuu memoducma

Vpox HauumHaeMm ¢ 6aumomnpoca. IIpegiaraemM ydaiiuMcsi OTBETUTH Ha BOIIPOCHI:

— Ilouemy me ObIBaeT 3BE3n ¢ maccamu, meHbiiuMu 0,05 macc Cosnia?

— Kakue 06beKThl HA3bBIBAIOT KOPUUYHEBLIMU KapJauKamu?

— Omnwumure BHyTpeHHee CTpoeHUe 3Be3nbl ¢ Maccoit M = 10M,.

— Kak o0pasyiorcsa XuMHUYeCKUe 5JIEMEHTBI B Heapax 3BE3n?

OOGcysxmaeM OTBeTHI Ha BOIPOCHI Ha ¢. 93—94 yueOHMKA U BBITIOJHEHUE 3aJaHU.

O0BbsAcHeHWe HOBOTO MaTepuaJjia HauuHaeM ¢ 0ojiee mOAPOOHOTO omucaHuA Oe-
JBIX KapJWKOB. Yualluecsa y:Ke 3HAIOT, rae Ha auarpamme [epimnpyHra—Peccesa
PACTIOJIOKEHBI 9T O00BEeKThI. X OTJIMUYUTESbHbIE 0COOEHHOCTH: BBICOKAsS TeMIlepa-
Typa IOBEPXHOCTU, MAaJble pPasMepbl, OOJIbINIAA MJIOTHOCTH. Ecau ObI MOKHO OBLIO
cresaTh KyOuK ¢ pasmepom pebpa 1 ¢cMm m3 BelecTBa 6ejloro KapjamkKa, TO ero Macca
on11a 061 0ostee 1000 xr! ITostesHO MpHMBECTH IPHMEPHLI MACC MKUBOTHBIX, HAIPUMeED:
Macca Ba3pocJioro 0esoro menBens HemHoro npesbimiaer 1000 xr. IIpu Takoit miaor-
HOCTH BeII[eCTBO 3Be3JbI IIEPEXOAUT B 0CO00E COCTOSHUE, HAa3bIBAEMOE 6blLPOMHCOeH-
HbLM 2a30M, YACTUIAMU KOTOPOTO ABJIAIOTCSA BJJIEKTPOHBI, IOTEPABIINE CBIA3L C
agpaMu aToMoB. TepMosAgepHbIe peaKIuu B 0eJbIX KapJIUKax He UIYT, OHU CBETAT
3a CUET OCTHLIBAHMUS.
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Coobrraem HaOIOmaTEIbHBIE NAaHHBIE: MaCChl 0€JIBIX KApJIMKOB HEe IIPEeBBIIIA-
ior 1,4M,. 9Ty mupeAeabHyI0 Maccy Teoperuueckm paccuuran C. YHamapacerap.
IIpyrumHBI OTPaHUYEHUSA MacChl 0eJIOTO KapJauKa OyAyT oO0bsACHEHBI Ha CJIEAYIOIeM
YpOKe.

3acaymuBaeM nokJan «OTKpbITHE TyiabcapoB». OOpaTuM BHUMAHUE IITKOJb-
HIUKOB HA TEOPEeTUUYECKOe IIpelCcKasaHue CYIIeCTBOBAHUS HEUTPOHHBIX 3BE3d. ITHU
00'BEeKTHl Kas3ajuCh HACTOJBKO (PAHTACTUYECKUMU, UYTO (PUBUKMU He I[MOBEPUJIU B
BO3MOJKHOCTb HX CyIllecTBoBaHUA. I[IJIO0THOCTP HEUTPOHHOM 3Be3IbI TaKOBa, YTO
KyOuK c pebpoM 1 cM, COCTOAMIMII W3 Bell[eCTBA HEMTPOHHON 3Be3Ibl, MMeJ ObI
maccy 6osee 10 kr, T. e. GoabIIe, YeM Macca acTepouza Dpoc, pasMepbl KOTOPOTO
34,4 KM B IuaMeTpe B CaMOM IIIHMPOKOM MeCTe.

OrauuuTesbHasA YepTa IyJILCAPOB — BBICOKAsA CTA0UIHLHOCTHL IEPUOLA CUTHA-
Jia, 00yCJIOBJIeHHAs OBICTPBLIM BpAallleHMeM HeHTPOHHOM 3Be3Ibl C CUJILHBIM MATHUT-
HBIM II0JIEM. B CBsI3M € 9TON OCOGEHHOCTBIO IIyJIbCAPBI OOPA3HO HA3LIBAIOT KOCMI-
YEeCKUMHU MAaSKaMU.

Ho emé Gosee ymuBUTENIbHBIMU OOBEKTAMU ABJIAKTCA UYEPHBIE OBIPBI, IIPEI-
crkasanngble II. Jlanmaccom B konme XVIII B. YépHovie Ovipbl. — 35TO OOBEKTHI,
IJIs1 KOTOPBIX BTOPas KOCMUYECKas CKOPOCTh paBHA UJIM OOJIbIIIE CKOPOCTU CBETA.
OTO ompejeJieHNe II03BOJISIET PaCCUNTATh T'PABUTAIMOHHBIM pPagnuyc: IpeaebHbBIA
paauyc mJja Tejia mMaccoit M, Ipu KOTOPOM HU OAUWH CUTHAJ HE IIOKUHET 3TO TeJO.
Hnsa uatocTpanuu pasMepoB UEPHOUM ABIPBI peltaeM 3azaduy Ne 5.36 samauyHuka.
OmnpepensieMm, uTo 3eMJII0O HYKHO CXKaTh JO pasMepoB miapuka guamerpom 0,9 cwm,
yTOOBI OHA IIPEBpPATUJIach B YEPHYIO IBIPY.

Ho kax xe o0Hapy:XUTH UEpPHBIE OBIPHI, €CJIM HUKAKUX CUTHAJIOB, HUKAKOTO
u3JIydYeHUss OHM He uciyckarmT? OmHa M3 BO3MOYKHOCTEM OIMCAaHA B y4eOHUKE U
npouJuriocTpupoBana Ha ¢. 96. CuibHOe IpaBUTAIIMOHHOE II0JI€ YEPHOM ABIPHI IPU-
TSATMBAET BEIeCTBO HAXONAIENCA PAIOM 3Be3Obl, KOTOPOEe, IepeTeKas Ha UYEPHYIO
IBIPY, 00pasyer IMOTOK YCKOPEHHO ABMIKYIMUXCS II0 CIHPAJIA BOKPYI KOMIAKTHOTO
o0BbeKTa JacTull. BosHUKaeT peHmzeH06CKOe U3nyienue, KoTopoe GUKCUPYETCA
TejiecKkonaMu. B KauyecTBe WJLIIOCTPAIIUU PEKOMEHAyeM IIPOCMOTP KOPOTKOTO BU-
neopunprma «HabumogeHnss aKKPeIMOHHBIX ANCKOB». IIpuBOAMM IpHMephbl O0OHAPY-
JKEHHBIX YEPHBIX IBIP.

BacaymuBaeM pokJan «OO0HapysKeHHe TI'PaBUTAIMOHHBIX BOJIH», OOCYKIaeM
ero. IlogBogss mTOTM YpOKAa, IIPOCUM ydYalIUXCsA OTBETUTH Ha BOOpPOCHI Ha c. 97
yueOHUKA.

3azaHre Ha OM 9TOTO YPOKa IpeAlojiaraeT IPOBedeHUE CAMOCTOATEIBLHBIX Be-
yepHUX HAOJOAeHui 3Be3abl Muiap, KoTopas HaXOLUTCSI HA M3rude PyUYKU KOBIIIA
Boasmroit Measemuiibl. Bo3MOKHO, KTO-TO M3 ydYAIIUXCA yiKe B3HAET, UTO PAIOM
¢ MumapoM MOKHO YBUIAETh HEBOOPY:KEHHBIM TIJIa30M CJaOyio 3Be3ny AJBKOP.
B ycnoBuAXx HM3KON OCBEIIEHHOCTH U YMCTOTO HeOa YeJIOBEK C XOPOIIMM 3PEeHHeM
JIETKO pasjinyaeTr 3Ty mapy 3Béan. CoolimaeM ydaliuMcsd, YTO O CHCTeMaxX, B KO-
TOpbIE BXOAAT ABe U 0OoJiee 3Be3Obl, MBI IIOTOBOPUM Ha cJeayioiieM ypoke. Eciau
€CThb BO3MOYKHOCTD, CJIEJyeT IIPOBECTU HAaOJIOJeHUs 9TOM maphbl 3BE3J B TEJIECKOII.
Meronuka HabsmiomeHus onucaHa B [2].

INpumenenue UHGOPMAYUUOHHBLX MEXHONLOZUL

YPpoK moJe3HO COIMPOBOAUTL MYJbBTUMEIUIHON Ipe3eHTaluel, JeMOHCTpaljuei
Mennao6beKToB. C MOMOIBI0 BUPTYaJIbHOTO TejiecKomna Stellarium peMoHCTpUpyeM
cosBe3nue Bosbmioit MenBenuiibl 1 mOKas3bIBaeM ydaliuMcs 3Be3gy Mwuiiap, KoTo-
PYIO MM IIPEACTOUT HAOJIIIATL CAMOCTOATEIHLHO.



METOANYECKME PEKOMEHAALMM

TexHOJIOTHYECKAsA KapTa ypoKa

117

HUS  maTepuana
npoLunoro  ypoka
(y4ebHuk, 3apgay-
HUK)

npocol, obcyxae-
HUEe peLlleHus 3a-
nad, 3a4aHHbIX
Ha OoMm

HVe, 3a0aET BOMPOCHI,
KOPPEKTMPYET 1 OOroN-
HAET OTBEThI, MPOBEPsi-
€T pelleHvie 3apad

dT1an ypoka CopepxaHune AedaTenbHoCcTb
(pecypchbl) aTana
yuuTtens y4YeHuKa
lMposepka ycBoe- OTtBeTbl Ha BO- OpraHugdyetr  MoBTOpE- OTBevaeT Ha BOMPOC,

aprymMeHTupysi  CBOIO
TOYKY 3peHusi, 0ObsC-
HAeT pelueHus 3agay

M3yyeHre HOBOro
Matepuana (y4eb-
HIIK, MyJbTUME-
ONNHasa npeseHTa-
unsi, Megmaoobek-
Tbl)

Becepa, poknag

Mcnonb3yet  MynbTu-
MeauinHylo npeseHTa-
unio, dopmynupyet
onpegeneHns, obpa-
LWaeT BHMMaHWe Ha
BaXHble getanu, ae-
naeT 3anMcu Ha fao-
cKe, cnywaeT AoKnag,
3a0aET BOMNPOCHI, 006-
palaet BHUMaHME Ha
BaXHble getanu

Cnywaet 06bSCHEHMNE
yumTens, yyacTByeT B
obcyxaeHun, 3anuchbl-
BaeT OnpefeneHus u
BblBOObI B TeTpaau;
BbICTyNaeT C [oka-
[OM, OTBEYaeT Ha BO-
npocbl WA cnywaet
[noknan, 3agaét  BO-
npochl, y4acTByeT B
obeyxaeHum

MonseneHve uto-

0606LieHne unay-

Mpennaraer BOMPOCHI

MpuHnmaeT yyactne B

roB ypoka (y4eb- YeHHOro marepu- ons obeyxaeHus, 00CyXOeHUN, OLEHUN-
HUK, 3aa4HuK, ana, oueHka pa- noaBoauT UTorn BaeT OTBeTbl OJHO-
MynbTUMeauiiHas 60Tbl yyalmxcs KJTACCHUKOB, CBOIO
npeseHTaums) paboTty

YPOK 23. IBOMHbIE, KPATHBIE U MEPEMEHHbBIE 3BE3[bl

3adavwu ypoka:

— II03HAKOMUTH C IBOMHBIMU, KPATHBIMHU, IEePEMEHHBLIMH 3BE3NaMU;

— IO3HAKOMUTH C IIPUHIIUIIAMU U METOJAaMU OIIPeJeJIeHUs MAacC 3BE3J II0 HC-
CJIeIOBAHUI0 BU3YaJbHO-IBOWHBIX 3BE3I;

— VYCTAHOBUTH NPUUYMHBI U3MEeHEHUs OJiecKa ImepeMeHHBIX 3BE3I;

— PAacCKpBITh POJIb MYJbCUDPYIOIIUX 3BE3J B OIpEAEeSeHUU PACCTOSHUIA.

ITnanupyemoie pe3ynomamuvl. o6YyieHUs YULAU,e20CA:

— OIHMCHIBaeT JBOMHBIE, KPATHBIE, II€PEeMEHHbIE, HOBbIEe U CBEPXHOBBIE 3BE3/IBI;

— 3HAeT NPUHIUILI W METOAbl OIPEeAeSIeHUs MacC 3BE3[ II0 HCCJIETOBAHUIO
BU3YyaJIbHO-ABOMHBIX 3BE3I;

— 3HaeT BUJBI IIePEMEHHBIX 3BE3;

— yMmeeT OOBACHATH NPUUYMHBLI M3MEHEeHUsl 0JiecKa IepeMeHHBIX 3BE3[;

— MPUBOJUT NPUMEPHI MCIIOJb30BAHUA Iedens s OIpelesieHUsS PACCTOTHUIIMA.

Hdocmuzaemsvie pesyarvmamus. 06yienHus

JluyHocmHuble: hopMUpPOBaHUe YOEKIEHHOCTU B IO3HABAeMOCTU BcesieHHOIi, B
HEeOOXOAMMOCTH PasyMHOTO HCIIOJb30BAHUA MOCTUIKEHUU HAyKU AJA JaJIbHEHIero
PasBUTHUA IIUBUIU3ANUYU, HAYIYHOTO MUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Da3BUTUS HAYKU; CAMOCTOSTEIbHOCTH B IIPUOOPETEHUW HOBBIX 3HA-
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HUAN U MPAKTUYECKUX YMEHUI; OTBETCTBEHHOI'0 OTHOIIEHUS K YUYEHWUI0, TOTOBHOCTHU
¥ CIOCOOHOCTH yUaIlUXCA K CAMOPAa3BUTHUIO U caMOOOpa30BaHUI0, OCO3HAHHOMY BbI-
00Opy M IIOCTPOEHUIO AajlbHEHITel WHAWBUAYAJIHLHON TPAEKTOPUU OOYUEHUS.

MemanpedmemHtoie: (POPMUPOBAHUE YMEHHUIN NPUMEHATH 3HAHUS AJSA 00BsC-
HeHUA HaOJI0JaeMbIX SBJIEHUI M IIPOIECCOB, CTPOUTH JIOTUUECKOE pacCy:KAeHUe,
yCTaHaBJIWBATH IPUYNHHO-CJIEJACTBEHHBIE CBA3U, apryMEeHTHPOBATH CBOIO IIO3UIUIO,
OCYIIECTBJIATH KOHTPOJIb CBOEH JeATEJbHOCTH B IpOIlecce MOCTUKEHUS pe3yJjbTara.

IIpedmemHmbLe: oBIafeHNe HAYYHBIM IIOJXOAOM K PEIIeHUIO0 Pa3JIUYHBIX 3ajad,
dopMUpoBaHUe IEJOCTHOI HAYYHON KapTHUHBI MUPA, MNPEACTABIEHUIl O MIO3HAaBAa-
eMoCTH Mupa U 00 OOBEeKTMBHOCTU HAYYHOTO 3HAHUSA; IMOHUMAaHUE (GU3UUECKOU
CYIIIHOCTH HAOJI0ZAeMbIX AaCTPOHOMUYECKUX SBJIEHUI; OCO3HAHUE CBA3U MEXKIY
YPOBHEM Da3BUTUS HAYKU U TEXHUKU U COBPEMEHHBLIMU NpeAcTaBiIeHuUsAMUu o Bce-
JIEHHO#, (opMUPOBaHNE HAYYHOTO MHPOBO33PEHUs KaK pesyjabTara M3yYeHUs OC-
HOB CTPOeHUs MaTepuu U (GYHIAMEHTAJIbHBIX 3aKOHOB (DUBUKHU.

Pecypcovl ypoxa

OcHoBHBIE: YUEOHUK, TETPAAb-TIPAKTUKYM.

JlemoHCcTpammuoHHoe oGopymoBanue: I[IK m MynabTuMegmanpoeKTop (Wi WH-
TepaKTUBHAsA AOCKAa), Meauao0BbeKThl, JOKYMEHT-KaMepa; IMePeHOCHOU KYHOJbHBINA
MyJbTUMEIUAIeHTP, BUPTYAJbHBINA taHerapuit Stellarium.

Homawnee 3adanue

Vuebuuk: § 25, oTBeTUTh Ha BOIPOCHI; 3amadyHuk: Ne 5.33, 5.37, 5.38.

Pexomendayuu memoducma

Ha srom ypokxe mpojossxaeTca 3HAKOMCTBO ¢ pasHooOpasumem 3BE3n. O6cysknaa-
eM CaMOCTOATeJIbHbIe HAOJIONeHUsa ydamuMmucs 3BE3n Mwumap m AnbKop. ITy mapy
MOYKHO YBHU/IETb HEBOODPYKEHHBIM IJIa30M, a TAKKe C MCII0JH30BAHUEM OWHOKJISA WU
TeJecKona. B IpeBHOCTH 3TH 3BE3[bI MCIOJIb30BAIN [IJIs OIEHUBAHUS OCTPOTHI 3pe-
HUA. «AJBKODP» B IepeBojie ¢ apabCKOTO O3HAUYaeT «BCAAHUK», IIPABUJIbHBIN IIepe-
BOZ cyioBa «Mwumap» — «cepeguHa XBOCTa», UTO COOTBETCTBYET IOJIOKEHUIO 3BE3[bI
B CO3Be3qUU, HO Iropas3[i0 uallle 9TU [Be 3Be3Abl HasbiBaioT «KoHB» u «BcagHuUK».
Coob1raeM yuyaluMcsi, UTO TaKue OJIM3KO PACIOJIOMKEHHBIE IPYr K APYry 3BE3IbI
B aCTPOHOMUM HAa3bIBAIOT OG6OUHBLMU 36€30amu WIN KPAMHBLLMU, €CIN 3BE3N B
cucrteme Ooablne. Tak, B Tegeckomn ¢ 60-KpaTHbIM 1 6oJiee YBeJIMUYEHNEM BUIHO, YTO
Murmap «pacmajgaercsi» Ha [OBe 0ejble, CJIeLOBATEIbHO, MTOBOJBHO TOpAYNe 3Be3Mbl,
OHA U3 KOTOPBIX, B CBOIO OUYepelb, OUEHb TeCHas CIEeKTPaJbHO-ABOIHAS, HO JTOTO
TJIa30M y:Ke He YBUJUIIb... B pe3yabTaTe IOCJIEJHUX NCCIETOBAHUUI OBLI CIesaH BbI-
BOJ, UTO Ha caMoM geyie Anbkop u Mwuiiap — IIecTUKpaTHasi CHCTeMa, T. €. 37eCh
IIeCTh 3BE3[ I'PABUTAIMOHHO B3auUMOJeCTBYIOT Apyr c¢ apyrom! IlTogpobHas crarTbs
00 9TOli MHTEepecHeMIel cucreme ecTh Ha caiite «Bousbmnas Becenenmasi» — https://
biguniverse.ru/posts/mitsar-i-alkor-istoriya-shestikratnoj-zvezdy

BcmmomuHaem, uTo Ha3bBIBAIOT cO036e30UueMm U ONMHAKOBO JIU yIAJE€HBI OT 3eMJIU
3BE3ABI OMHOTO co3Be3nusa (uam acrtepudma). [IBe 3Be3Abl OUeHb OJIM3KO PACIIOJIO-
JKeHBI IPYr K APYry Ha HeOecHOIl cdepe; O03HAUAET JU BTO, UTO OHU 00d3aTEIHHO
cBsasaHbl rpasutanuoHHo? OKasbIBaeTCs, YTO €CTh TaKue HAOJ0maeMble IBONHBIE
3BE31bI, KOMIIOHEHTHI KOTOPBIX PACIOJIAralOTCA B IIPOCTPAHCTBE HA OOJBIINX pac-
CTOSITHUAX APYT OT Apyra, HO Ha HeOecHYIO0 cdepy HpPOoerupyioTcsa BOJU3U OTHOTO
HaIlpaBJIeHUA, T. €. s HaOJaogaTess HAa 3eMJe OKa3bIBAIOTCA Ha OJHOM Jyde
speHuda. Takume mapbl Has3bIBAIOTCA OnmMuUuwecKu-06ouHbLMU 36é30amu. OHU He
IPeACTaBIAIOT WHTEpeca AJIA acTpoHOMUU. I[IpuMephl TaKMX OITHUUYECKU-IBOMHBIX
3Bé3q — o I'omumx IlcoB m o Kosepora.
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Ecuiu 3BE3abI GJIMBKO PACHOJIOMKEHBI B IIPOCTPAHCTBE, CBA3AHLI CHJIAMU TATO-
TeHUA 1 O0pAaIlaloTCs OKOJIO OOIero ImeHTpa TAKecTH mo 3akoHam Kernrepa, oHEH
o6pasyT gu3uiecku-060tinyto 36e30y. Takve OBOMHBIe 3BE3ABI IIPEACTABIIA-
IOT OrPOMHBIM HHTEpeC IJA ACTPOHOMHH KaK HayKu. VX u3ydyeHHe II03BOJIUJIO
He TOJBbKO YCTAHOBUTH €IMHCTBO 3aKOHOB (PM3WMKHN HA 3eMJje M B KOCMOCEe, HO U
HOJyunuTh (PpyHIaMeHTaAJbHBLIE 3HAHNS O Maccax 3BE3J, MX CBETHUMOCTH UM 3BOJIO-
mun. PaxTUUYeCKN PaCCUMTATh MAacCy 3Be3Abl HEIOCPEINCTBEHHO M3 HAaOJJIIIeHUI
MOYKHO, TOJBKO €CJI 3BE3AbI 00Pas3yIOT ABOMHYIO CHCTEMY W O0pAaIal0TCsA BOKPYT
ob1tero meHTpa macc. OmnpegesieHre NCTUHHOM OPOUTHI B JBOMHOM cHCTeMe BechbMa
CJIIOJKHAs 3aJauda, TaK KaK ILJIOCKOCTh OPOUTHI MOJKET OBITh HaKJOHEHa K Jy4y
3peHus II0J JIIOOBIM yrjioM. PaspabGoTaHbI cIlelMaJbHbBIE METOIbI, KOTOPhIe II03BO-
JSI0OT ONMPEeAeJUTH OOJIBINYIO IIOJYOCh OPOUTHI a, mepuof obpairnenus 1. Torma mo
TpeTbeMy YTOUYHEHHOMY 3aKOHY KeIepa MOXKHO OIpeneJUTh CyYMMY MacC 3BE3[
M, + M,:

M+ M, 7 4_11:2 .

a® G

Yr006BI y3HATH MacCy 3BE3J II0 OTAEJBbHOCTH, HEOOXOAMMO ONPENeUTH OOJILIIIIe
MOJIYOCH OPOUTBI KAKI0I 3BE3AbLI 1 BOCIIOJIB30BATHLCS TEM, UTO 3TU BEJUUYUHBI 00paT-
HO TIPOIIOPIIMOHAJBHLI MAaccaM 3BE3J. OTO JOBOJBHO CJIOMKHASA, HO pellaemMas 3amada.

ITo HaOmOmeHUAM IBOMHBIX 3BE3J] ObLIa yCTAHOBJEHA SMINPUUYECKAS 3aBU-
CHUMOCTh Macca—CBETUMOCThb (yueOHUK, c. 93), KoTopas BBIMOJHSETCA IS 3BE3I
TJIaBHOU IIOCJI€LOBATEJIbHOCTU. VIMEHHO O 3TOH 3aBMCUMOCTU OIIEHHUBAIOTCS MAaCChI
OOJIBIIIMHCTBA 3BE3J, He BXONAININX B IBOMHLIE CHCTEMBI.

HawuGosiee naGOPMATUBHLIMKA C TOUKM 3PEHUSA BBISCHEHUS (PUSHUUECKUX Xapak-
TEPUCTUK 3BE3J, UX B3aMMOCBS3€H, CTPOEHUsI, OCOOEHHOCTEH ABJIAIOTCA 3AMMEHHO-
nepemenHble 3BE3ABI. CunTaeM MOJIE3HBIM IIPUBECTU IUTATY 13 PaOOTHI U3BECTHOTO
acrporoma B. B. Kykapkunua: «3aTMeHHBIe TIEpEeMEHHBIE 3BE3NBLI IIPEICTABJISIIOT CO-
001 «IIOCTABIIMKOB» HamboJiee IMOJHBIX NAHHBIX O 3BE3max BooOIme. Pasmeps, mac-
Chl, IIOBEPXHOCTHBIE TEMIEpPaTypbl, IJOTHOCTH, CBETHMOCTH 3BE3l, paclpeiejeHne
SPKOCTU II0 3BE3MHBIM AMCKAM, 3aKOHBI OTPaKEHUS CBeTa B 3BE3THBIX aTMocdepax,
CTpoeHMe B3BE3OHBIX aTMoc(dep, paclipeaejeHne ILJIOTHOCTU BHYTPU 3BE3A — BOT
KpaTKUH TMepeueHb CBeAEHUI, KOTOpPbIe MAET HAM BCECTOPOHHEe M3yUyeHHe 3aTMEeH-
HBIX TIepeMEeHHBIX 3BE3I» (umrara B3ATa u3 umcrounmka http://heritage.sai.msu.ru/
ucheb/Samus/vved.html).

Ilynbcupymolinue OepeMeHHbIe SABJIAIOTCA HECTAIlMOHAPHBIMU 3BE3LaMHU, CO-
IIeAIIMMK C TJIABHOM IIOCJIeOBaTeJIbHOCTH auarpaMmbl 'eprmnpyrra—Peccela.
BecmomMHEM, YTO CBEeTHMOCTL 3BE3J 3aBHUCUT OT TeMIEpAaTypPbl M PasMepPOB 3Be3-
Ibl. B yueOHHKe JocTaTOuHO IOAPOOHO pPaccKasaHO O yegeudax W NPUYNHAX UX
nyabcanuu. OTMETUM Ba)XKHbIe OCOOEHHOCTH 3TOTr0 KJacca 3BE3J: BBICOKAsA CBe-
THUMOCTb, UTO II0O3BOJIsAeT HabOJomaTh Hedenabl B AAJEKMX TaJaKTHUKaX; YETKHUI
nepuoj M3MeHeHusd 0JiecKa; CBA3L Mepuoja IIyJAbCAIMN CO CBETUMOCTBHIO. OTH OCO-
GEHHOCTHM II03BOJIAIOT KCIIOJH30BAThH Ileeunbl B KauecTBe CMAHOAPMHBLX cée-
yell O OIpeAesieHUus pacCToAHUM mo Hux. OIpeesuB IMepuon IIyJabCAIl[Uil U3
HaOJIOAeHN, HAXOLAT CBETUMOCTh 3Be3Abl II0 YCTAHOBJIEHHOI 3aKOHOMEPHOCTHU
mepuoj MyJabcanuii — cBeTUMOCThb. CBeTHMMOCTL 3Be3abl L M OCBeIEéHHOCTh E,
co3laBaeMas €0 B MecTe HabaiomeHus (uamMepsieMas XapaKTepPHUCTHUKA), CBA3AaHBI
3aKOHOM OOpamMHbBLX KEadpamoé: 3HaueHVe HEeKOTOPOil (u3uUecKOH BesInmuul-
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HBI B JAHHOM TOYKE MPOCTPAHCTBA OOPATHO IMPOIIOPIIMOHAILHO KBaAPATy PACCTO-
SAHUS OT HUCTOYHUKA II0JI, KOTOPOe XapaKTepusyeT sTa (pusudecKas BeJIUUYNHA.
B mamrem ciayuae

L
E=—"—,
4nd
rae d — paccTosHHe A0 3Be3Abl. B gelicTBuTesbHOCTH (POPMyJa He TaK IIPOCTa,

HEOOXOAMMO, B YaCTHOCTH, YUMUTHIBATEL IIOTJIOI[EHIE CBeTa B ME)X3BE3THOM cpee.

Pasbupaem pemrenus: 3agzad Ne 2 u 3 (c. 42—43 samaunHmka). 3aTeM pelraeM
sagaun Ne 5.39, 5.47, 5.48 (camocTOATEIBHO).

OKoHUaHVE ypOoKa MOJKHO HOCBATUTH PACCMOTPEHHUIO HIPOOJIEeM OIpeaesieHUs
XapaKTEePUCTUK 3BE3I M OOCY:KIEHWIO TOCTOBEPHOCTU HAINIMX 3HAHUIN O 3BE3AAaX.

ITpumenenue UHGOPMAYUOHHBLX MEXHONLO2ULL

YPOK m0JIeBHO COTIPOBOAUTH MYJbTUMEIUNHON Tpe3eHTaliueil, feMOoHCTpalnuei
MenunaobbekToB. Ha srame caMOCTOATEIBHOIO PEIIeHUs 3aa4 YUYEHUKU WU YUU-
TeJIb C IMOMOIIBIO JOKYMEHT-KaMephl JeMOHCTPUPYIOT Ha SKpaHe pellleHue 3agadu,
00'BSICHAIOT €ero XOJ ¥ aHAJIU3UPYIOT IIOJyYeHHBbIe pedyabrarbl. Ha Bcex sTamax
YPOKa YYEeHUKHU MOTYT HCIIOJb30BaTh pecypchl MuTepHera.

TexHoJIOTHUECKAS Krapra yporxKa

ovaobbexTbl,  Te-
Tpaab-NpakT1Kym)

TOB, npencTas-
JNIeHHbIX Ha $OTO

TOB, 3302ET BOMPOCHI,
obpallaer  BHYMaHWe
Ha BakHble OeTanu;
dopmynunpyet Temy
ypoka, 3afaéT 3aaaHune
Ha [OOM

dTtan ypoka CopepxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuurtens y4YyeHuka
AxTyanusaums 3Ha- ObcyxaeHve He- MokasbiBaeT doTorpa- Onpepenser, Kakune
HUIA (Yy4ebHUK, Me- 6€eCHbIX 0bbek- dUn  HEBECHBIX 0OBbEK- HebecHble 006bEKTbI

n3obpaxeHbl Ha &oO-
Torpadumsx, npuHuma-
€T yyacTme B 00OCYyX-
neHun, dopmynupyet
BbIBOAbI; 3anucbliBaeT
TEMy ypoka W 3aja-
HWe Ha OOM

M3y4yeHne HOBOro
matepvana (y4eb-
HUK, MyJibTUME-
ONAHAs  Mpe3eH-
Taums)

Becepa

McnonbdyeT  mMynbTU-
MeOUNHYI0  Npe3eHTa-
umio, dopmynupyet
onpeneneHus,  obpa-
waetT BHUMaHWe Ha
BaXHble OeTanu, aena-
€T 3anMcu Ha [O0cke

Cnywaet 06bSACHEHNE
y4ynTens, yvyacTtByeT B
00CYyXaeHUM, 3anunchl-
BaeT onpegeneHna wm
BbIBOAbI B TeTpaan

Pa3bop peleHus
3aga4 (3agadvyHuk)

Ob6bscHeHVe pe-
LeHns 3agaqn

AHanusnpyet  ycnosue,
3anucbiBaeT  [aHHble,
0OBLSACHAET peLueHve
30a4M, 0OCyXOaeT C
Y4YEHUKAMN  OCHOBHbIE
NYHKTbI PELLEHs]

YyacTByeT B aHanuse
ycnoBusi 3apayn, 3a-

nmncbliBaeT peweHne
3aaa4qn B TeTpaau,
Bbloenaet OCHOBHblE

3Tanbl peweHna
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lMpoaomxeHne
dtan ypoka CopepxaHue AeAaTenbHoCTb
(pecypchbl) aTana
yuuTtens y4yeHuka
PeweHne 3apay PeweHne 3apauun Momoraet y4eHuky B AHanunanpyet ycnosue
(y4ebHuk, 3apay- B COOTBETCTBMM peLueHnm 3ajauu, 3ajayn,  3anucbiBaeT
HUK) C npumMepom KOMMEHTMPYET U [0- LaHHble, HameyvaeT
nosiHAeT aTanbl  pe- nnaH peweHus u pe-
LeHns anna3yeT ero
MonseneHve uTo- 0O606ueHne nay- Mpennaraet BONPOCHI MpuHumaeT yyactne B

roB ypoka (y4eb- YEHHOro martepu- ons obcyxaeHus, nof- 006CYXOEHUN, OLEHUN-
HUK, 3a4a4yHuK, ana, oueHka pa- BOOUT UTOMW BaeT OTBeTbl OJHO-
MyJ'IbTI/IMe,EI,I/IVIHaH 60ThI ydauwmxca KNaCCHUKOB, CBOIO
npeseHTaums) paboty

YPOK 24. 3BOJIIOLUUA 3BE3[

3adawu ypoka:

— IO3HAKOMUTL C OCHOBHBIMU 3TallaMU JBOJIIOIUU 3BE3T;

— VYCTAHOBUTDH, UTO JKMWBHEHHBLIN NYTh 3Be3Ibl OIIPENesideTcs €€ Maccoii;

— ommcaTh MeXaHU3M BCHBIIIEK HOBBIX U CBEDPXHOBBIX 3BE3[.

HnaanyeMLIe pe3yabTaThbl OOYUYeHUS yUallerocs:

OIIMCHIBAET OCHOBHBIE 9TANbl DBOJIIOIUU 3BE3I;

— OIleHWBaeT BpeMsdA NpeOBIBAHUA 3Be3IbI HA TJIABHOI IIOCJIELOBATEIHHOCTH;

— o00BACHAET oIpelesdAmlNee 3HAUEHVE MACCHI 3Be3Ibl B €€ DBOJIIOIVN;

— OIIMCHIBAaE€T MEXaHW3M BCIBINIEK HOBBIX U CBEPXHOBBIX 3BE3[;

— OIIeHUBaeT BO3PACT 3BE3MHBIX CKOILJIEHU II0 AuarpaMMe CIIEKTP—CBETUMOCTb.

Hocmuzaemvie pesyavmamus. o6yienus

Jluunocmmuovie: GopMupPOBaHUE YOEKIEHHOCTH B MO3HABAeMOCTH BceleHHOM, B
HEeOOXOAMMOCTH PasyMHOTO HCIIOJb30BAHUA MOCTUIKEHUU HAYKU AJA JaJIbHeHIero
pPasBUTUA IIUBUIN3ANUYU, HAYYHOTO MUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Pa3BUTUSA HAYKU, OTHOIIEHUS K ACTPOHOMHUMN KaK K BaKHOM cOCTaB-
JISTIONIEe COBPEMEHHOM HAay4YHOII KapTUHBI MHDPa U KYJBTYPHI O0IIIECTBA; CAMOCTOSI-
TEJILHOCTU B IPUOOPETEHUM HOBBIX 3HAHUMN U IPAKTHUUYECKUX YMEHUI.

Memanpedmemmtule: OBJaJleHVe HaBBIKAMY CAMOCTOATEJIBHOTO IPUOOPETEeHUS
3HaHUl, (OpMHPOBAHME YMEHUUN IIPUMEHATL 3HAHUA a9 o0bsCHeHuA HabOJIioma-
eMBbIX SABJIEHWH U IIPOIIECCOB, CTPOUTHL JIOTMUECKOE DPACCYyXKIeHVe, YCTaHABJIWBATH
IPUYMHHO-CJIE/ICTBEHHbIE CBA3U, apryMEHTUPOBATH CBOIO IIOSUIIVIO, OCYIIECTBJIATH
KOHTPOJb CBOEHl AeATeJILHOCTU B IIpOIlecce AOCTUIKEeHUS pe3yJjbTaTa.

IIpedmemmubie: oBJIaJeHne HAYUYHBIM IIOJXOAOM K DEIIEeHUI0 Pas3JNuUYHBIX 3ajad,
(popMHUpOBaHUe I€JOCTHON HAYYHOW KAapPTUHBI MUpAa, MNPEeACcTaBJIeHUI O MO3HABaeMO-
CTH MUpPa U 00 00'BbEKTUBHOCTU HAYUYHOTO 3HAHUA; MOHUMaHUe (PpU3UUECKOU CYIIIHO-
cTu HAOJII0JaeMbIX ACTPOHOMHUUECKUX SIBJIEHUI; OCO3HAHUE CBA3U MEXKIY YPOBHEM
pasBUTUA HAYKU U TEXHUKU U COBPEMEHHBLIMU HIPEACTaBIeHUAMU O BceleHHOIA.

Pecypcovl. ypora

OcHoBHBIE: YUeOHUK, TETPAAb-IIPAKTUKYM.
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JemoucTpanmuonnoe odoopynosanue: I[IK u mysrbTuMennanpoekTop (Miam MHTED-
aKTHUBHAA MOCKa), Meanao0beKThl.

Homawnee 3adanue

Vuebuuk: § 26—27, orBeTuTh Ha BOIpOCHI; 3amaunHuk: Ne 5.50, 5.51, 5.53.

Perxomendayuu memoducma

JlauHbIf YPOK HACBIIEH TEOPETUYECKUM MAaTepPHaOM, I09TOMY IIpeajaraeM Ha-
yaTh C OOCY)KIE€HUs HOBOM TeMbI, a B KOHIle YPOKAa IIPOBECTH OIIPOC IO BCei IJaBe.

3BE3ABI POKIAIOTCHA, KUBYT ¥ YMUPAIOT, IIPOU3BOJS B MpoOIlecce KUSHU XUMU-
YeCcKUe 9JE€MEHTBI, KOTOpPbhIe CJIY)KAT CTPOUTEJHHBIM MaTepruajioM [AJsi HOBBIX 3BE3],
IJIaHeT W [OPYyrux HeGeCcHBIX Tes. Byaromaps COBEPIIIEHCTBOBAHUIO HAOI0JaTeIBLHON
TEeXHUKU B HACTOSAIlee BPeMsA aCTPOPU3UKN MMEIOT BO3MOYKHOCTH HaOJ/IONATh 3BE3MBI
HA BCEX 9TAlaX UX JKUSHU: OT POKIAEHUSA A0 cMepTu. KoHeUHO, cMepTh 3BE3X — 3TO
00pasHoe BHIPAsKEHIME, 3BE3bl He SBJIAIOTCA KUBLIMU CyIIIECTBAMU U He HCUe3aloT 0ec-
ciaenuo. EcTb 3BE3MBI-HOJITOKUTENN, Topa3no crapiire Harrero CoJHIa, a eCTh U TaKue,
KOTOpPBIE IIPOXKMBAIOT KOPOTKYIO, HO OYPHYIO »KM3Hb, B3PhIBAsCh M O0Oraras OKpy:sKa-
IOIIIYIO CpeLy MUPHAZAMU MOJIEKYJI PasJNYHBLIX XUMHUYECKUX SJI€MEHTOB.

Poscoenue 3630 — TIpoliecc, KOTOPBIN MPUPOAA TIIATEJIbHO CKPBIBAET OT Ha-
IIIero B3opa. 3BE3Abl (hOPMUPYIOTCA BHYTPU ILJIOTHBIX 00JIaCTell MeyK3BE3THON Cpebl
(M3C) — B rura’TCKUX MOJIEKYJAPHBIX O0JaKax. OTU 00JACTH 3Be31000pa30BaHUA
MOYKHO HaOJIIONATh B Pas3JUUYHBIX oOsacTsax Bceemenmoii. KapTumaka objacTu axkTUB-
HOTO (popMUpOBaHUA 3BE3A B TyMaHHOCTU OpEJs, mMOJydyeHHAasd KOCMUYECKUM TeJjie-
cxomom Xab6sia B 1995 r., crajsia XHTOM, PaCTUPAKHUPOBAHHBIM CPEACTBAMHU MAacCo-
Boit mH(popMaluu. IToayueHue sToH U ciaemoM 3a Hell Apyrux (gororpaduii obacreit
3Be34000Pa30BaHUSA CHITPAJIO BaXKHYIO POJIb B CTAHOBJIEHUU TEOPUU IBOJIIOIUU 3BE3IH.

CopocuM ydalnuxcs, 4eM 3allOJIHEHO IIPOCTPAHCTBO MEXKIY 3BE3gaMu, KarKyIre-
ecsi HaM IIYCTBIM. OTO IIPOCTPAHCTBO IIOJIYYWJIO Ha3BaHUE MedrHc36é30Haa cpeda,
(M3C), u oo oTHIONL He IycToe. Ero 3amoiHAIOT MEyK3BE3THBIN Tas, MBLIb (IIPU-
mepuO 1 % oOT Maccel rasa), MeK3BE3AHBbIE MAUHUTHBLIE II0JIA, KOCMHUYECKUe JIy4dW,
a TakiKe TEMHAs MaTepus, O KOTOPOIl moapoOHee OyaeT paccKasaHo moske. Mex-
3BE3AHBIM Tra3 COCTOUT IMIPEMMYIIeCTBEHHO u3 Bogopoga (mpumepHo 89%), reaus
(oxomo 9%), Takénbrx ssemMeHTOB (mpumepHo 2% ). Ero miIOTHOCTH COCTABJSIET OT
HECKOJIbKUX TBHICAY J0 HECKOJBbKUX COTeH MUJIJIMOHOB YACTHUI[ B KYOMYECKOM MeTpe.
VimenHo BHYTPU ILIOTHBIX obJiacteii M3C, B I'MraHTCKUX MOJEKYJIAPHBIX O0JIaKaxX
dopMuUpyroTca 3BE3abI. Bo BpeMsi CBOeHl KH3HH M CMePTH 3BE3ABI momoJHsioT M3C
MaTepueil 1 sHeprueii, B 9TOM COCTOUT B3amMojeilicTBue Me:xkay 3Bésmamu u M3C.

Teopuu porkaeHUs 3BE3A MOJKHO IIOCBATUTH HE OAWH YPOK, IMO3TOMY OTPaHU-
YUMCS KPATKUM ONMCAHMEM 9TOTO CJIOKHOI'0 M JJIMTEJIHLHOI'O IIpoIecca.

OOpasoBaHue 3BE3]] HAUMHAETCS NPU TPABUTAIIMOHHOM CKaTuu obOjara. Pacuyérbl
IOKa3bIBAIOT, UTO O0JIAKO MOMKET HAuaTh KOJLIAIICMPOBATH, €CJIM €ro MAacca IIPEBBIIIIAeT
1000 macc Comania. Ho Takmx TAMKENBIX 3BE3M He HaOmomaercs. [IpumunHa sTOTO: 3BE3BI
POXKIAIOTCA HEe eIUHUYHO, a B CKOILIEHUAX. J[eficTBUTEIbHO, HAO/IIONEHNs MOKA3bIBAIOT,
YTO 3BE3AbI B CKOIUIEHUAX WMEIOT IIPUMEPHO OJWHAKOBBIM BO3pacT. I'paBuTalioHHOE
coKaTre MPUBOAUT K POCTY ILJIOTHOCTH UM KOHIIEHTPAIIMY YAaCTHIL B €QUHIIE 00bEMA, HaJIb-
Helilllee yBeJWYeHNe ILJIOTHOCTH IIPUBOAUT K TOMY, YTO BEIIECTBO, OKPYJKarollee IleH-
TPaJbHYI0 00JIacTh (PparMeHTa KOJLIATICUPYIOIIEero 00JiaKa, CTAHOBUTCA HEIIPO3PAUYHBIM,
ropsAYNM, HauWHAET M3JIydaTh B MH(QpPaKpacHOU obiacti — obpasdyercs npormosée3da.

Curegyrommuii sTan — HA4YaIo mMepmoadepHblx peaKyull B Anpe 3Be3Abl. JTO ca-
MBI JINTEJILHBIA IIepuon e€ :Ku3Hr — OKoJio 90% Bceil sKusHu 3Be3nnl Tuma CosHIA.
Hauaio TepMosAIepHBbIX peaKIiil MPUBOAUT K YBEJIUUEHUIO CBETOBOI'O NABJICHUS, 3BE3Ia
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«ountiaerca» («coyBaeT» JIMIITHUE Ta3d U MBLIL). 3Be3fga poauiaachk! B aToit craguu 5BO-
JIIONUU 3Be3fla MEePexXOqUT Ha TJIABHYIO IIOCIE0BaTEIbHOCTH AUarpaMMbl [epIimnpyH-
ra—Peccena. Ha c. 103 yue6HUKaA mpuBeneHa GopMyJia, 0 KOTOPOM MOYKHO BLIUNCIUTH
BpeMsa MpeOLIBaHUWsS 3BE3AbI Ha TJIABHOI IIOCJIENOBATEIbHOCTH. UeM TsyKeslee 3Be3fa,
TeM OHA ropsdee W TeM ObICTpee IIPOUCXOAT B €€ HeApax TePMOsSJEePHbIE DEaKI[UH.

OBOJIONMS 3BE3] IIOCJE CTALUM IJIABHOM IIOCJIENOBATEJbHOCTH OIHNCAHA B yueld-
HHWKe, OCTAHOBHMCA Ha HEKOTOPBIX BAXHBIX MOMEHTaX. BBesna CXOOouT C I‘JIaBHOfI
mocJiefoBaTesibHOCTU AuarpamMmbl I'P, Korga B €€ Heapax 3aKaHUYUBAETCA «sIAepHOe
ropiouee» — BOJOPOJ U SAPO COCTOUT IIPEUMYIIECTBEHHO M3 rejud. SlpaepHbie pe-
aKIuu ropeHudA rejud (mpeobpasoBaHUe TeJUA B yIrJiepoJ]) TPeOYIOT OUeHb BHICOKOM
TemmepaTyphl — nopanka 108 K. ITosTomy manbHeiilllee pasBUTHe COOBITHI 3aBU-
CHUT OT MAacChl 3Be3[bl, TaK KaK OHAa OIIpeJeJisdeT TeMIepaTypy Anapa.

¥V sBésm mamoit maccel (M < 0,5M;) maBjaeHMe BHYTPU 3BE3ABI HEIOCTATOU-
HO [AJIsi JOCTUKEHUS TeMIlepaTyphl TOPEeHUS Tejins, MOocje MPeKpalleHus peaKiiuit
mpeobpasoBaHUsA BOAOPOAA TaKWe 3BE3NbI OYAYyT MeIJIEHHO OCTHIBATb.

V 3Bé3pm ¢ MaccaMu, PAaBHBIMU MJIM OOJBIIMMU COJHEUHOM, TeMIlepaTypa B Heapax
[IoCTaTOUHa AJId Hayajia PeaKIWil IIpeBpallleHusl rejius B yryepox. Ilpu Takux peaxk-
IUAX BbIIEJIAETCA OOJIbIIIe SHEPIUU, YeM IIPU TOPEHUU BOAOPO[A, IIOBBIIIIAETCA Ia30BOE
[IaBjieHNe, B pesyJibTaTe 4Yero 3Besja paciiupsiercs, a Temieparypa (orochepbl moHU-
sxaerca. 3Bésnbl ¢ maccamu 0,5M, < M < 1,5M 1epexofAaT B CTaAUI0 KPACHOZ20 2U-
2anma. Y Takux 3BE3M HEOOJBIIION MacChl TeMIIepaTypa B HeipaxX He MOJKET IIOBBICUTH-
csl HACTOJIBKO, UTOOBI B siipe HAYAJIVCH PEAKIIU HpPeo0pasoBaHUs yIJIepo[a, II0ITOMY
IO Mepe BBITOPaHUs T'ejius 00O0JIOUKa 3Be3[bl BCE OoJiee PACIIIUPSETCSA, MacChl AApa He-
JIOCTATOUYHO, UYTOOBI OCTAHOBUTH 9TO PACIIIVMPEHVEe, U Ha TOCJIeIHEM JTalle YKUSHU 3Be3Ibl
tuna CosHIla o0pasyercsa 6enwlli KaApAUK, OKPYKEHHBIN IIJIaHETaApPHON TYMaHHOCTBIO.

Y sBésm ¢ maccamu M > 1,5M . ropeHue rejus HaUMHAETCA Cpasy Ke IIOCJe
TOr0, KaK 3aKOHUHUTCS BeCch BOZOPOA. UeM TsrKejiee 3Be3/ia, TeM BBIIIE TEMIIEPATY-
pPa B e€é Heapax. ¥ MACCHUBHBIX 3BE3]] BOBMOKHBI TEePMOAMEPHBIE peaKkIluu 00pas3o-
BaHUSA a30Ta, KUCJIOPOAA U APYTUX 0oJiee TAMKEIBIX 9JE€MEHTOB, BILJIOTH O ’Kejesa
(pucyHoK Ha c. 94 yueOHmKa). OUueHb MacCCHUBHBIE 3BE3NBLI IIPOXOIAT UEpe3 CTaTUU
HecTabuiabHOCTU (Hampumep, nedeuani). He cieayer moapoOHO OCTaHABINBATBHCS
Ha BCeX sTallaX 3BOJIIOINU TSMKEJBIX 3BE3J, TAK KaK 5TO JOBOJILHO CJIOYKHBIN IJISA
BOCIPUATUS U O0BEMHBIN MaTepuasi. KoHell )KU3HU y BCeX TSAMKEIBIX 3BE3I OUEHDL
OypHBIII — OHU B3PBIBAIOTCA KaK CEEePXHO6ble 6MOPO20 Munda.

CéepxHO6bLMU HABBIBAIOT 3BE3BI, OJIECK KOTOPHIX IIPU BCIIBIIIIKE YBEJIUYNBAETCSA
Ha JeCATKU 3BE3THBIX BEJIMUYUH, a 3aTE€M IIOCTEIIEHHO CIIaJlaeT B TeUEHUE HECKOJIBKUX
MecsaneB. CBepXHOBBIE 3BE3ALI IIOAPA3AEIAIOT Ha JBAa OCHOBHBIX Tuma. VcTopuuecKu
TaKoe JeJeHue ObLIO OOYCJIOBJIEHO Pa3IUYUAMU B UX KPUBBIX 0JieCKa M B CIEKTPax.
Ilos:xe BBIACHMIIM, YTO PABJIMYHA IIPUPOJLA CBEPXHOBBIX DPA3HBIX TUIIOB: C6EPXHOEbLe
nepe0zo muna BCIBIXUBAIOT B TECHBIX ABOMHBIX CHCTEMAaX, C6ePXHOBbLE 6MOPOZO
muna — TOCJETHUN STAIl dBOJIOIUY OJMHOYHON MacCUBHOUM 3Be3nbl. Kak yiKe oTme-
Yajioch, B KOHIIE JKUBHU AP0 MACCUBHOI 3BE3IbI COCTOUT U3 BJIEMEHTOB T'DYIIIBI JKe-
nesa. Ecim macca sxenesnoro anpa 1,4Mq < M., < 8M, To B pesyJbTaTe KoJLaarca
Axpa obpasyercsa HelTpoHHasA 3Be3fa; ecau M ,.> 3My, To obpasyeTcsa 4épHasA AbIpa.

Ha ypoke 22 yuarmuecs IO3SHAKOMMJINUCH C IIOHATHEM «Ipenesa YaHapaceka-
pa», KOTODPBIII OBLT OIpeNesiéH Kak IpedejbHas Macca 0esoro Kapauka. Ha stom
YPOKe cjielyeT Pas3bACHUTH CMBICJ JAaHHOTO IMOHATHUA. Ecau Macca 6esioro Kapiauka
mpeBbIIIIaeT npenen JaHapacekapa, TO OH IIpeBpaIfaeTcsa B HellmpPOHHYIO 3Be3Ny.
O0BsicHEeHUEe 9TOTO IIpollecca BBIXOAUWT 3a PAMKHU INIKOJBHOTO Kypca dusuku. Kak



124 NMOYPO4YHDIE

MBI BHUAUM, BeJuunHa mpeneaa Yamapacexapa (1,4M,) sBiaseTcs HpeneJSbHON u
IJIsI MACCHUBHBIX 3BE3[: eCJM Macca sapa 3Be3Obl B KOHIE €€ JKHU3HEHHOrO IIyTHU
IPeBOCXOAUT mpenen HaHapacexkapa, T. e. 6oabire 1,4M ., 3Be3mga B3pbIBAETCA KaK
céepxnosaa. Ha ypoke ciemyer oCTaHOBUTBHCA Ha coolimeHum 91X (axtos. Te
ydaiuecs, KOTOpPble XOTAT y3HAThb 0OJIbIIE, MOTYT OOPATUTHCSA K JOMOJHUTEIbHBIM
marepuasam (http://www.astronet.ru/db/msg/1170612/7lec/node4.html u . m.).

MpI paccMOTpes i SBOJIOIIUI0 OAMHOYHBIX 3BE3x. Ho, Kak yiKe OTMEUaJoCh, BO
BcesieHHOIT HOBOJIBHO MHOTO 3BE3AHBLIX Iap. VIHTepec IpencTaBIAIOT TEeCHBIE IBOM-
HbIe CUCTEMBI, COCTOAIINE U3 ABYX B3aUMOIEHCTBYIOIIUX 3BE3A. OOBIYHO paccTOsSHUE
MeXKIy KOMIIOHEHTaMU TaKOU CHUCTEMBI COCTABJSET HECKOJIBKO JECATKOB PaJnyCcoB
Cosana (oxomo 100 m). Mbl yake ob6Cy:KAaldy BOIPOC, KaKoBBI rpaHumbl CosHeu-
HOII CHCTeMBbI, M BBICHUJIU, YTO OHA 3aKaHUYMBAeTCA TaM, riae npursykenue CosHIIa
mepecTaéT ObITh JOMUHUPYIOMIMM X CTAHOBUTCS CPABHUMBIM C IIPUTSIKEHUEM IPYTIUX
3BE3M. ¥ KaKOOM 3Be3abl B JABOMHOI CHCTeMe eCTh IIOLOOHAs «00JacTh BINAHUA,
KoTopasi HasbIBaeTcsa nosocmsbio Powa. Korma B mmpoiiecce 9BOJIIONUM 3Be3ma pac-
IITUPSETCS, OHA MOYKET BBIMTHU 3a IIpeAesibl cBoeil mojioctu Poiria, u eé BeliecTBo 0y-
IIeT 3aXBaThIBAThCA 3Be3M0M-KoMIaHbOHOM (pmc. 11). IlogpoGHEe O TECHBIX ABOWHBIX
cucremMax cMmoTpure 3xech: http://www.astronet.ru/db/msg/1171323

Monoctb Monoctb
Powa Powa
06bI4HOW Q n, 6enoro
3Be3abl < - Kapnuka

P

"bEbHHAsl

il;EsnAf:rﬁ "

AKKpeaLnoHHbIN
MepeTekaloliee * BeLECTBO ANCK

Puc. 11. ITepemerxatue seuwecmaa Ha Oenvlit KAPAUK 8 MecHOU 080UHOU cucmeme

Paccmorpum TecHYI0 OBOMHYIO CHUCTEMY, OZHUM M3 KOMIIOHEHTOB KOTOPOU SB-
asgercsa OesIbI KapJuK, BTOPOII KOMIIOHEHT — 3Be3[a, pasMepbl KOTOPOI IOJIHO-
CTHIO BAIlOJIHAIOT WUJIU IIEePEeIloJHSI0T eé moJyiocTh Poia. Macca 6esoro KapJuka
MeHbIlle npeaesna Yauapacexkapa (<1,4M;). KommaKkTHBIN, OUeHb MJIOTHBIN OeJIbIit
KapJUK 3axXBaThIBaeT 0oraToe BOJOPOJOM BeII[eCTBO 3Be3AbI-KOMIAHLOHA, KOTOPOE
HAYMHAET IepeTeKaTb Ha Hero, obpa3yda o000/i0uKy. [laBiieHMe u TemMmepaTrypa B
000JI0UKe YyBEeJIWUUBAIOTCS II0 Mepe HAKOIJIEHWs 3aXBaueHHOTO BeIleCTBa, U IIPU
IOCTVIKEHUU HEKOTOPOTO KPUTHUYECKOTO 3HAUEHUs IIPOUCXONUT TEPMOANEePHBIN
B3PBIB, COpachIBaIOIUi OOOJIOUKY C 0esioro KapjauKa. B pesyabTaTe BCIBIIIKU
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0JIeCK 3Be3AbI OBICTPO BO3PACTAET, 3aTeM BO3BpAaIllaeTcAd K IIPeKHEeMY 3HAUeHWIO B
TeueHNe HECKOJbKUX AHeH uiaum Hemeilb. PaspylieHusa 0eJ0ro KapjuKa IIPU ITOM
He mpoucxoAuT. Takue BCHOBIIIKHN IMOJYUYUJIN HasBaHUe Ho8asn 36e3da. Ilomobuble
BCIIBIIIIKA MOTYT HOBTOPATHCA, UTO MOATBEPIKIEHO HAOIIOAEHUAMU.

Ecam B TecHo#l ABOWHOUM cucTeMe mMacca 0ejoro Kapamka OJms3Ka K Tpeeiry
Yaugpacekapa U KOMIIAHbBOHOM SABJISAETCA I'MIaHT, ¥ KOTOPOTO IIJIOTHOCTH BHEIITHUX
CJIOEB HEBEJIMKA, BBLINAJEHNe 3aXBAUEHHOI'0 BeIlleCTBA Ha OeJIbIA KapJUK IIPUBOJUT
K POCTY €ro Macchl OO IIPEBBIIIEHHUS IMpenesia. DBelblii KapJuK KOJJIAICUPYeT U
B3PBIBAETCSA KaK C6€PXHOEAs Nep60z0o mund.

ITone3dHo mokasaTh ydyamlMMCs SBOJIOIMOHHBIA NYTH 3BE3J PA3JUYHON MaCChI
Ha auarpamMe I'P. Mo:xHO BOCHOJIbL30BaThCA MenuaodbeKTamMu ¢ caiita Crelaapus.

Kak obcy:kmaigoch pamee, 3BE3ALI POKAAIOTCA B 3BE3NHBIX CKOIJIEHUSIX, Ha-
OJIFOIeHUSI KOTOPBIX MAIOT aCTPOHOMAaM BO3MOYKHOCTH OIIPEAEeJUTHh BO3PACT KaK ca-
MOTO CKOILJIEHUSI, TaK W BXOOAINMUX B Hero 3BE3A. I[lokasbpiBaeM ydalimMcs gua-
TPaMMBbI CIEKTP—CBETHUMOCTH PA3JUUYHBIX 3BE3AHBIX CKOMJIEHWIN U CHOpallluBaeM,
KaK MOXKHO II0 3THUM AHarpaMMaM OIIPeleJinTh, MOJIOJOE CKOILJIEHHE WJIU CTapoe.

3aKOHUUTH OOCYKJIeHUEe BOJIIOIIUU 3BE3NT MOKHO BBICKA3bIBAaHUEM acTpPOhum3U-
ka u3 CIIIA Jloypeuca MakcBesia Kpaycca: «Kaxkabpiii aTom B BallleM Tejie OepeT
CBO€ HAYajJo BO B30OpBasIllelcs 3Be3ae. VI, BOBMOKHO, aTOMBI B Ballleil JIEBON pPyKe
B3SJIM CBOE HAYaJI0O B MHOI 3Be3/e, HeKeJUW aTOMbI B IIPaBOil pyKe. JTO IeiCTBU-
TeJbHO caMas II0O9TUUYHAS BeIllb U3 TeX, UTO s 3Haw O (usMKe: Bbl BCe 3BE3MHAS
ObLIb. Bac He ObII0O OBI 3/€Ch, ecau ObI 3BE3ALI He B30PBAJNCH, IIOTOMY UYTO XUMI-
YyecKUe 9JIeMeHThl — YIJIepOo, a30T, KUCJIOPOMI, >Keae30, BCE, UTO HeOOXOAUMO IJIs
9BOJIONUU U JKU3HU, — He ObLIM CO3NaHbI B Hauajge BpeMéH. OHU OBIIM CUHTE3U-
POBaHBI B ANEPHBLIX IleUuax 3BE3M, M eIUHCTBEHHAs MPUUYMNHA, II0OUYeMYy OHHU IIOMAJI
B Ballle TeJi0, 9TO IMOTOMY, UTO 3BE3ALI COM3BOJIMJIMN B30opBaThcda. 3abyabTe Mucyca.
3BE3IBI YMUPAIOT, UTOOBI BBl MOTJIM HaXOAWTHCA 37eCh U ceiuac» [4].

IIpumenenue UHPOPMAUUOHHBLX MEXHONO2ULL

VYpox 1mos1e3HO CONPOBOAUTH MYJIbTUMEIUNHON Tpe3eHTaluell, AeMOHCTpaInuei
MeInao0beKTOB.

Texnosornueckas Kapra yporKa

Taums)

uaetT BHMMaHve Ha
BaXHble aetanu, gena-
€T 3anncn Ha Aocke

dTtan ypoka CopepxaHue AeatenbHOCTb
(pecypchbl) aTana
yuurtens y4yeHuka
M3yyeHne HOBOro MpoGnemHas nek- Mcnonb3yeT  MynbTu- Cnywaet 0O6bSICHEHME
mMartepuana (y4eb- ums MEOUIHYI0O  Mpe3eHTa- yunTens, yvacTteyeT B
HUK,  MynbTUME- uuio, dopmynupyet o6CyXAeHNN, 3annchl-
OuiiHaa  npeseH- onpepneneHns,  obpa- BaeT oOnpeneneHus u

BbIBOAbI B TeTpaau

MonseneHve uto-
roB ypoka (y4eb-
HUK, 3aa4HuK,
MyfnbTUMEeMnHas
npeseHTauus)

06006LieHne nay-
YEHHOro MaTtepu-
ana, oueHka pa-
60Tbl yyalmxcs

Mpepnaraetr BOMPOCHI
onsa obcyxaeHus,
noaBOOUT UTOTU

MpuHumaeT yyactue B

00CYyXOEHUN, OLEHU-
BaeT OTBETbl OJHO-
KJTACCHUKOB, CBOIO

paboTty
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MJAEYHbIA NYTb

Humezpayuonnoe npocmpancmeo

dusuka: 3aKOH BCEMUPHOTO TATOTEHUSA, 3aKOHBI COXPAHEHUA HUMITYJIbCA, DHED-
TUM, MOMEHTA WMIIYJIbCa, IITKajia 9JeKTPOMAarHUTHBIX BOJH, IIPUPOJA M3JIYUEHUd,
IPOUCXOJKIEHNE CIEKTPOB U CIEKTPAJIbHBIA aHaIN3.

Mamemamurka: npeobpasoBanusi (POPMYJI U BBIUKWCJIEHUSA IIPU PEIIEHUU 3a1ad,
9JIINIIC W ero CBOMCTBA.

Xumus: XUMAYECKHUE 5JI€MEHThI, B3aUMOAEHCTBIE XUMHUUECKUX DJIEMEHTOB.

Hnumepnem-pecypcut

AcTpoHeT — poccuiicKas acTpoOHOMHUYECKas ceTh (HayuHas wHGODPMAIUSA IO
aCTPOHOMUM, TJIOCCapuii, OMbGIMOTEeKa aCTPOHOMUUECKOI JIUTepaTyphl, ororaiepest
KOCMHUYECKUX O0BeKTOB u T. 1I.) — http://www.astronet.ru/

dunsm «TamaxkTuxku B Teneckon. OKumanme W peajbHOCTb» — https://www.
youtube.com/watch?v=3cZ2PavZups

ITonGopka marepuasioB o Muteurnom Ilytu u ramaktuxax — https://postnauka.
ru/themes/galaxy

Muaeunsiit Iyt B Bugumom puamasone ot Axel Mellinger — http://www.
astrosurf.com/luxorion/Images/milkyway-mellinger.jpg

NudparpacHoe msobpaskenue Bcero Heba, cAejlaHHOE IO pe3yJabTaraM 00630pa
2MASS, — https://phys.org/news/2016-03-students-milky-dwarf-stars.html

Wzo6parkenue 1miockoctu Maeunoro IIytu B cyOMMILIMMETPOBBIX BOJIHAX. IIpOeKT
Planck. TlokazaHo He BCE He00, HO Ha KYIIOJe BIOJHE OTOOPASUTCS M300pasKeHre B BUIe
noJsiockl — http://www.esa.int/spaceinimages/Images/2018/05/0Our_galaxy s heart

Mozauka 13 peHTreHOBCKUX usobpakeHuii meba. IIpoexT Chandra. Cserioe
OSTHO B IEHTPE — CBepXMaccuBHAas 4épHas AbIpa B IeHTpe lamakTuru. 31ech
JKe MMeeTCs MHTePaKTHUBHAs PeHTreHoBcKas Kapra lamaktukm — http://chandra.
harvard.edu/photo/2009/gcenter

A Milky Way "Mixer' Amongst the Stars — KOMILIEKCHOe M300pakeHmne BCe-
To Heba, MOJyYeHHOe Mo peadysabraraM cbhéMKu Heba B CBU-pagmonyuax m cy0-
MWLINMeTPOBBEIX Jydax. IIpoekt Planck — http://www.esa.int/spaceinimages/
Images/2016/04/A_Milky Way Mixer Amongst_the Stars

Pacnpepiesienure bLIeBbIX 001aK0B B MuteunoMm IIyTy B CyOMULIMMETPOBOM AHATIA30-
He. IIpoext Planck — https://www.jpl.nasa.gov/spaceimages/details.php?id=pial8915

MaresnaHoB moTok. M3oOpaskeHue IMOTOKA rasa, MOJYYeHHOe B paauoguara-
30He, HaJIO)KEeHO Ha onTuuecKkuii o03op Heba. IIpoext Planck. — http://www.
spacetelescope.org/news/heic1314

Hugopmayuonrnsvie pecypcol

YuebHO-MeTOMMUECKUIT KOMILIeKe: yueOHUK (c. 107—114), sagaunuk (c. 45—
52), TeTpagb-npakTuKyM™m (c. 21—24).

Hdononnumenvnovle pecypcol

1. Egpemos IO. H. 3Béanubie ocTrpoBa. — Ppssuno: Bex 2, 2005.

2. EKawrxos 1. FO., Kondakxosa E. B. Metonuuyeckoe mocobue II0 MCIIOJIb30BaHUIO
KOMILIeKCa y4eOHOro o0OpYIOBAHUSA AJIA IIIKOJBLHOIO KaOuHeTa acTpoHOMuu. — M.:
ITpoceemienue, 2018.

3. Kondarxosa E. B., Kavikos [[. IO. ActpoHomus. MeronguuecKkue peKOMeH-
Ianuu 0 IPOBeNeHNI0 mpakTumdyecKux pador. 10—11 kaaccel: yueb. mocobue s
obmreobpasoBaT. opranmsaiuii: 6a3oBbiii ypoBenb. — M.: IIpocserienme, 2018. —
http://www.spheres.ru/physics/about/224/2757
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4. Jlesuman E. IlI. MeTomuka IperiojaBaHus aCTPOHOMUM B CpemHeil ITKoJe. —
M.: IIpocserenue, 1965.

5. Meroguka mnpemogaBaHUA ACTPOHOMUU B CpEIHEH IIMKoJie: mocobue mois
yuutena / B. A. Bopormos-Bembamuuos, M. M. araes, A. B. 3acoB u ap. —
M.: IIpocgerenue, 1985.

6. Cypoun B. I'. Actporomusa: Bek XXI. — ®Ppasuno: Bek 2, 2007.

7. Tamapnuxos A. M., Yeonvrnuros O. C., @adees E. H. Acrponomusi. C6op-
HUK 3amad u yupaskHenmii. 10—11 kmaaccel: yueb. mocobue mjis obIiieo0pasoBar.
opraumsanuii. — 2-e usg. — M.: IIpocsemienne, 2018.

8. Xo0x II. Tanaktuku. — M.: Hayka, 1992.

9. UYepenawyrx A. M. Yepnun A. J[. Bcesennasa, XU3Hb, YEPHBIE IBIPDBI —
Dpasuno: Bek 2, 2003.

10. Sumuknonenusa s pereii. T. 8. Acrponomus [Texcr] / I'om. pen. M. 1. Ax-
cémoBa. — M.: ABaura+, 1997.

Ienu:

— TO03HAKOMUTL C COBPEMEHHBIMHU mpenacraBieHuaMu o Muaeunom Ilytu;

— cdopmMupoBaTh NOHATUA: ['ajlakTUKa, TYMaHHOCThb, 3BE3JHOE CKOILJIEHUE;

— YCTAHOBUTBH OCHOBHBIE (DU3MUYECKUE ITapaMeTpPhl, XUMUUYECKUH COCTAB U pac-
npeneieHrie MeXK3BE3JHOTO BelllecTBa B l'ajlaKTUKe;

— U3YYUTH TUIILI TYMaHHOCTEH M MX OCOOEHHOCTI;

— MOO3HAKOMUTL C IMAPOBLIMU U PACCEAHHBIMU 3BE3AHBIMU CKOILJICHUIMU, UX
pacupenesenueM B l'alakTuke;

— wmcceaenoBats popmy anmakTurmy;

— MOO3HAKOMHUTL CO CTpoeHUeM lalakTuku, OBu:KeHueMm 3Bé3m u CousHIla B
TamakTuke;

— HAYYUTh OPUMEHATHh (pUBUUECKUEe 3aKOHBI NJIA OIleHWBAHUA Macchl [aiak-
TUKW, YKUCJa 3BE3N B Hell, MAacChl ¥ Pa3sMeEpPOB UEPHOI ABIPHI B IeHTpe lalakTuKu
IO ABUMKEHHUIO COCETHUX C Hel 3BE3In;

— OOBACHUTH IPUPOAY KOoCcMUUYeCcKHX Jiyueili B 'amakTuke.

Dopmul opzanudayuu ywebHolu deamenvHOCMU

dDpoHTATBLHAS Pab0oTa YUNTENS C KJIACCOM, AEMOHCTPAIIMU C MCIIOJIb30BAHIEM MYJIb-
THMEINACPEACTB, BLIMNOJHEHNE YUSHNKAMHN MHINBUIYAJIbHBIX 3aJaHUI C HMCIOJIb30BAHU-
eM yueOHO-MeTOAMUEeCKOr0 KOMILIEKCca, padoTa B MaJIbIX IPYIIIax, JlabopaTopHas padora.

INnanupyemvie pesynomambovl. 06yHeHUA YULAULE20CA:

— ONOHCBHIBAET COBPEeMeHHbIe mpeacTaBiaeHus o Mieumom IlyTu;

— dopMyaupyeT ompeaesieHHe MOHATUH: ['aJaKTUKa, TyYMaHHOCTb, 3BE3THOE
CKOILJIeHUE;

— 3HaeT OCHOBHbIe (PU3MUECKUE IIapaMeTpPbl, XMUMUUYECKHUII COCTAaB W pacipe-
meJieHre MeXK3BE3QHOTO BellecTBa B l'alakTuke;

— HasbIBaeT TUIILI TYMaHHOCTEH W WX OCOOEHHOCTH;

— 3HaeT OmpeJleJiIeHNe NIaPOBBIX U PACCEIHHBIX 3BE3MHBIX CKOILJIEHUIT;

— OIIMCBIBAeT paciipefelieHre MIapOBBIX M PACCEAHHBIX 3BE3MHBIX CKOILIEHUNA
B lamakTuke;

— omnuceiBaeT GopMy U cTpoeHme l'alaKTUKMU;

— onwuceiBaer aBuxkeHue 3Bé3n um CounHia B INamaxkTuke;

— yMeeT MCIO0JIb30BaTh (hU3UUECKUE 3aKOHBI IJIA OIeHWBAHUSA Macchl 'aiak-
TUKU, YUCJIa 3BE3] B Hell, MacCchl U pasMepoOB UEPHOU ABIPHI B IleHTPe ['amakTukm
0 OBUKEHUIO COCeIHUX C Hell 3BE3M;
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— yMeeT TPUBOAUTEL (HhaKThI, CBUIAETEJLCTBYIOI[NE O HAJIUYUN CBEPXMACCUB-
HOU UEpHOU ABIPHI B IeHTPe l'alaKkTHUKU;

— O00BACHSET MPUPOAY MOIIHOTO PAAUOU3IYUYEHUS U KOCMHUUECKUX JIyded B
TamakTuke.

YPOK 25. PACMPEAENEHUE BELLIECTBA B FAJIAKTUKE. ®OPMA TFAJTAKTUKA

3adawu ypokra:

— II03BHAKOMUTHL C COBPEMEHHBIMU IIpeacTaBjaeHuAMU o Mieunom IlyTu;

— cdopMUpoBaTh MOHATUA: ['alaKTHKa, TYMaHHOCTD;

— YCTAHOBUTH OCHOBHBIE (hU3MUECKUe ITapaMeTpPhl, XUMUYECKU COCTaB U pac-
mpenesieHUe MeK3BE3MHOTO BelllecTBa B l'amaKTuke;

— u3yuuTh rasonblieBbie u Auddy3HbIE TYMAHHOCTH W WX OCOOEHHOCTH;

— wuccaegosatb Gpopmy lamakTuru.

ITnanupyemvie pe3yromamuvl. 060yueHUs YLau,ezoca:

— OIIMCBHIBAET COBpEeMeHHbIe mpexacTaBieHus o Miaeunom IlyTu;

— ¢dopmyaupyer ompefesieHne MOHATHHI: ['alaKTHKa, TYMAHHOCTb, Ira30IIbLie-
Badgd TyMaHHOCTb, aAuddysHasd TyMaHHOCTD;

— 3HAeT OCHOBHbIe ()U3MUYECKUEe IMapaMeTpbl, XMMUYECKUH COCTaB W pacipe-
IeJeHre MeK3BE3THOTO BellecTBa B 'amakTuke;

— HasbIBaeT TUIIBI TYMaHHOCTEl U WX OCOOEHHOCTU;

— HCIIOJIB3YeT METOJ «3BE3AHBIX UEPHKOB» NJs ompeneneHusd (opmbl amak-
TUKU.

Hdocmuzaemvle pesynbvmamus. 06yieHun

JluuHocmHuule: opMUpPOBaHUE YOEKIEHHOCTH B IMO3HaBaeMOCTH BceleHHOIi, B
HEOOXOAUMOCTH PA3yMHOI'0 HCIIOJB30BAHUSA AOCTUIKEHUHM HAYKWU [JA JajbHeHIne-
TO PasBUTHUA IUBUJIUIAINU, HAYYHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO Da3BUTUA HAYKU; CAMOCTOATEJIbHOCTH B IPUOOPETEHUU HOBBIX
SHAHUU W MPAKTUUYECKUX YMEeHUH; (OpMHUPOBaAaHUE KOMMYHUKATUBHOU KOMIIETEHT-
HOCTH B OOIIeHUU U COTPYLHUYECTBE CO CBEPCTHUKAMU.

Memanpedmemmtole: GOPMUPOBAHUE YMEHUN NPUMEHSTh 3HAHUA AJA O0bsC-
HeHUsA HAOJII0JaeMbIX SBJIEHUN W IIPOIECCOB, CTPOUTH JIOTUYECKOE paccysKiaeHue,
yCTaHaBJIWBATh IPUUYNHHO-CJIEACTBEHHbIE CBA3UW, apryMeHTHUPOBATh CBOIO IIO3UILUIO,
COOTHOCUTH CBOU AEHCTBUA C ILJIAHUPYEMBIMH pPe3yJIbTaTaMU, OCYIIECTBJIATH KOH-
TPOJIb CBOEHM [IesATeIbHOCTU B IIPOIlECCe MOCTUIKEHUS Pe3yJIbTAaTOB.

IIpedmemHbLe: oBJaJeHUe HAYUYHBIM IIOAXOAOM K PEIIEHUWIO PA3JIUUYHBIX 3a-
nad, ymeHuAMU (GOPMYJIUPOBATH T'UIIOTE3HI, OIEHUBATH MOJIyUYeHHbIE Pe3yabTaThl,
dopmMupOBaHUE I[EJOCTHON HAYyJYHON KapTUHBI MUPA, MPEACTABJEHUI O ITO3HAaBAa-
eMocTH Mupa U 00 O0BeKTUBHOCTU HAYYHOTO 3HAHWSA; OCO3BHAHWE CBA3U MEXKIY
YPOBHEM Da3BUTHUA HAYKU M TEeXHUKU W COBPEMEHHBIMM IIpeJcTaBjIeHUAMU O Bce-
JIeHHOM.

Pecypcovl ypora

OcHoBHBIE: YUEOHUK, 3aJaYyHUK, TETPAAb-IIPAKTUKYM.

JlemoncTpannonnoe odopynosanue: IIK u mynbrumenuanpoeKkTop (UJaIu UHTE-
PaKTUBHAS AOCKAa), BUPTYaJbHBIN maHerapuii Stellarium, KapTa 3BE3gHOro Heba,
IOKYMEHT-KaMepa, MeIuao0beKThI.

Hdomawnee 3adanue

VuebHuk: § 28, OTBETUTHL Ha BOIPOCHI; 3aJaUuHUK: PA300paTh pellleHUe 3aJauml 3
Ha c. 50, Ne 6.3, 6.5, 6.6.
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Pexomendayuu memoducma

VpoK HAUMHAEM C KPATKOrO IIOBTOPEHUS M3YUYEHHOI'0 MaTepHuajia U IIPOBEPKU
peleHusa 3agad.

O0bsAcCHEeHNEe HOBOM TeMBbI KejlaTeJbHO IIPeABapUTh JeMOHCTpaliueii B MUHU-
miaHerapuu (memoHctpanua 12 raaBel 2.2, ommcana B [2]). Ecam HeT BO3MOXK-
HOCTU HCIIOJIb30BATh MUHU-IIJIAHETAPUI, MOYKHO BOCIIOJIb30BATHCA BUPTYAJIbHBIM
miaanerapuem Stellarium anb6o oOpaTUThCA K HAOJIOJAEHHAM 3BE3ZHOro Heba. 3a-
Java JeMOHCTpaluii: BUSYaJbHO OIEHUTh PABHOMEPHOCTH PacHpeleseHUsl 3BE3] II0
PasHBIM HAIIPABJIEHUAM; ONPEAEJUTH, IO KAKUM CO3BE3AUAM IIPOXOAUT MTOPOIKKA
Maneunoro Ilyrtu.

Crnenyer oO6paTuTh BHUMAaHMWE yUalllUXCA HA TPYAHOCTU HcciiefoBaHus [a-
JaKTUKW, BBI3BAHHBLIE TEM, YTO MBI HaxoauMcsa BHyTpu eé. Iloae3HO HCIOIBL-
30BaTh AHAJOTMIO: HPEACTABbBTE, UTO Bbl HAXOAUTECH B 3HAHUU B HEMU3BECTHOM
ropoge. MoskeTe JiM BbI II0 OCBEINEHHUIO YJIHUI[ IIOCTPOUTH ILIAH TOpPOJa; Oolpeje-
JUTh, Te HAXOAUTCA 3JaHWe — B IeHTpe MJu Ha oxkpaumHe? OTBeTHUTH HA BTO-
PO BOIPOC HECJOYKHO: M0 MHTEHCUBHOCTU YJIWYHBIX OTHEN MOJYKHO OIPEIeNIUTh,
B IEHTPAJbHON WMJIM OKPAMHHOM YACTHM TOpOJa HaXOAuTcA 3maHume. IlocTpouTsb
JKe IJIAaH Tropoja JIErKO, eCJIU MOXKHO IIOCMOTPEeTh Ha HEro M3BHE, HAIIPUMep U3
TOHZOJIBI BO3AYIIHOrO Inapa. @opmyaupyemM IpobJieMy: MOKHO JHU OIPeAeuTh
¢popmy TlanmakTukm, Haxonasch BHyTpu eé. IlpeamaraeM ydammuMcs BBIIOJTHUTH
npakTuuyeckyio padory 7 «OmenuBaHue (popmbl I'aJJaKTUKU METOAOM «3BE3IHBIX
4epmnKoB». MeTonuKa BBINOJHEHUS PabOThl U AOMOJHUTEJbHBIE TEOPETUUECKUE
cBeneHusa npuBeneHnsl B [3]. Pabory perkomMeHAyeTca OpPraHM30BaTh B MAaJIbIX
rpynnax (4—6 uesoBek).

ITocse mocTpoeHusa rpaKoOB Kaxkiasi IPyIlna JeMoHCTpupyeT pedyiabrar. Oue-
BUIHO, UTO €CJHM YKCJO 3BE3J IJIs yJacTKa BIAJU OT TaJaKTHUYECKOro SKBaTOpa
PacTéT oueHb MeIJIeHHO, TO BOJM3W HEro — 3HAUuTeJbHO ObicTpee. OOCy:KIeHUE
OTBETOB HA BOIIPOCHI PAbOTHI MO3BOJIAET CPOPMYJIMPOBATH BBIBOJ O (hOpMe HaIIei
TamakTuku: B HampaBJeHUU K IeHTPY lamakTmku (y4acTKU B CO3BE3AUAX, IO KO-
TOPBIM IIPOXOAUT Aopokka Muieunoro IlyTu) 3BE3OBI pPacmoJIOKEHBI BCE IMJIOTHEE,
a B HaOpaBJIEHUU YYaCTKOB, YAAJEHHBIX OT raJJaKTUYECKOT'O0 SKBaTopa, — peke,
T. e. Kpaii 'alakTUKM 37eCh OTHOCUTEJIHLHO HeJaaJIeKo.

Cpenu rpaduKOB, IMOCTPOEHHBIX yYAIIMMUCHA, €CTh TaKue, Ha KOTOPBIX KOJIHU-
YeCcTBO BUAWMBIX 3BE3J cHauajia OBICTPO pPacTéT, a 3aTeM JTOT POCT 3aMeAJIAeTCHd,
U Jajke MOJKeT HalJIIomaThbcs yMeHbIeHWe uucia 3BE3n. C uem aTo cBazauno? Ke-
JaTeJIbHO IIOMOYb yYaIMMCA CaAMOCTOATEJIbHO HPUNTU K BBEIBOAY, UTO €CTh HEYTO,
Melllalee YBUIETh 3BE3IbI, 3aKPBHIBAIOIEEe MX OT 3€MHOI'0 HaOJIIOmATENI.

B mportecce mayueHusa IpeAbIAYINel TeMbl 00CYKIAJIOCh POXKIEeHNe 3BE31 B 00-
JaKax MeyK3BE3QHOro rasa M NObLIH. I[03TOMY ydalluecs CAMOCTOSATEIHLHO MOTYT
clesiaTh BBIBOJ O TOM, UYTO HbLIb W rad B l'ajaKTWKe MemIalT HAOJIIOAATH TO, UTO
PACIIOIOKEHO 3a HUMU.

Pacckas 0 rasomnblIeBbIX TYMAHHOCTSX, 00 UX BUAAX U OCOOEHHOCTSX ITOJIE3HO
COIIPOBOAUTH IIOKa30M u3obpakeHuii. MexaHU3M CBeUEHUS TyMaHHOCTEI JOCTATOY-
HO IIOAPOOHO H3JIOXKeH B yueOHHKe. CienyeT IOIOJHUTEJIBLHO paccKasaThb O TOM,
YTO pasperKeHHBIN rasd, KOTOPBII HAXOQUTCSA BOAJU OT 3BE3J, He M3JyYyaeT CBETa,
Tak KaK OH JOBOJBHO XOJIOAHBIN. BcmoMumHaeM, uTo Hambojiee pacIpOCTPAHEHHBIN
ra3 B Me)K3BE3JHOM IIPOCTPAHCTBE — 9TO BOMOPOJ, KOTOPHIN Aa’ke IIPU HEBBICOKUX
TeMIlepaTypax Mu3JydaeT dJIeKTPOMATHUTHBIE BOJIHBI B paguofualasoHe, IPUMEPHO
Ha AaunHe BOJIHBI 21 cMm.
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WKemnarenbHo ucmonabzoBarh dororpaduyeckue o630pbl Heba, coeJaHHbIe B pas-
HBIX [UAalla30HaX JJEeKTPOMATHUTHBIX BOJH. Kaxk mpaBuio, meHTp lamakTuku Ha-
XOAUTCS B CepefrHe M300pasKeHus, IOATOMY YAOOHO IPOJEeMOHCTPHUPOBATH 0030DbI
TOCJIe[OBATEIbHO, O0BACHASA, UYTO HA HUX BULHO. IIpejyaraercs MCIOJH30BaTh CJe-
Iymoomime m3o0paskeHus (HA HEKOTOPHIX CTPAHUIAX HOJHOpPasMepHOe M300paskeHue
OTKDBIBAETCA IO IIEJTYKY MBIIIN):

— Mueunsrit IIyTe B Bugumom guamnaszone ot Axel Mellinger —http://www.
astrosurf.com/luxorion/Images/milkyway-mellinger.jpg

— HWudpaxpacHoe msobpakeHue Bcero Heba, crejlaHHOE IIO0 pe3yJjbTaTaM 00-
sopa 2MASS — https://phys.org/news/2016-03-students-milky-dwarf-stars.html

— MUsobpaskenue minockoctu Miaeunoro IIyTu B cyOMHJIIMMETPOBBIX BOJIHAX.
ITpoekt Planck. Ilokaszano He Bcé He06O, HO Ha KYIOJie BIOJIHE OTOOpasmUTCA M30-
OpaskeHue B Buie mojockl — http://www.esa.int/spaceinimages/Images/2018,/05/
Our_galaxy s heart

— MosauKka M3 PEHTTeHOBCKUX u3o0OpaskeHuil Heba. IIpoektT Chandra. Csert-
JIoe TISITHO B IIEHTPe — CBepXMAacCuWBHAaA YEpHAadA ObIpa B IeHTpe ['anmakTuku. 3mech
JKe MMeeTcs MHTePaKTHWBHAas PeHTreHoBcKas Kapra [amaktuku — http://chandra.
harvard.edu/photo/2009/gcenter

— A Milky Way 'Mixer' Amongst the Stars — KOMILJIEKCHOe H300pasKeHUe
BCcero Heba, MOJIyUEeHHOe IO pesyJbraTaM chéMKu Heba B CBU-pamgmosyuax um cyo-
MWILINMeTPOBEIX Jydax. IIpoekt Planck — http://www.esa.int/spaceinimages/
Images/2016/04/A_Milky Way Mixer Amongst_the Stars

— Pacnpegenenne nelieBbix 061aK0oB B Muteunom IlyTu B cyOMUIINMETPOBOM
muamnasone. IIpoexkt Planck — https://www.jpl.nasa.gov/spaceimages/details.
php?id=pial8915

— MarennanoB moTok. M3o0paskeHre MOTOKa rasa, MOJYYeHHOEe B PaAmogua-
masoHe, HAJIOXKEeHO Ha OINTHUYEeCKHil 0030p meba. Ilpoekt Planck — http://www.
spacetelescope.org/news/heic1314

CpaBHUBas CHUMKHU, yOerKIaeMCs, YTO PASUOBOJHBI CBOOOJHO MIPOXOJAT CKBO3b
OBLIb, IIOATOMY HAOJIONEHUWS B PAaAMOgMAIla30HE IIO3BOJIAIOT U3ydaTh T€ OOBEKTHI,
CBET OT KOTOPBIX IIOTJIOIIAETCS B MEJK3BE3MHOU cpele U IPAKTUYECKU HEe JOXOMUT
o 3eMJu.

TakuM 00pasoM, HEIOCPEeACTBEHHBbIE HaOJIIOJEHUA 3a pacIperesleHUEM B3BE3[
TO3BOJIUJIU CHejaTh BbIBOA 0 dopme I'alaKTuMKU, KOTOPBIN OBILI HOATBEPIKIEH 0O-
Jjlee TIO3LHUMU HAOIIONEHUSMU B PA3JIUYHBIX AJWHAX BOJH.

B KoHIle ypoka IOIBOAMM MTOTU BBIMIOJHEHUS JTa00paTOPHOIT paboThl 1 3aaém
IoMaIlllHee 3aJaHue.

ITpumenenue UHGOPMAYUOHHBLX MEXHONLO2ULL

YPOK mOJIEBHO COTIPOBOAUTH MYJbTUMEIUNHON Tpe3eHTaliueil, feMOHCTpaIluei
Mennao0beKToB. IIpy HaMMumm B IIIKOJIE MyJbTHUMeAUAaIlleHTpa (MUHU-IIJIaHETapUs)
cjefyeT OpraHW30BaTh AEeMOHCTPAIIUM 3BE3MHOTO Heba II0J KYIIOJOM Ha YPOKe HJIn
BO BHEYPOUYHOE BpeMs.

T'paduku mpu BBIDOJHEHUU JaGOpaTOPHOM PAGOTHI MOYKHO IOCTPOUTH C UC-
OJIb30BAaHUEM JJIEKTPOHHOU Tabiuibl, Hanpumep Excel. IIas sToro ciaexyer 3a-
paHee TOATOTOBUTH INAGJOHBI 3JIEKTPOHHBIX TaOJIWI[, KYyAa BHOCATCS PE3yJIbTATHI
noacuéra 3Bé3n (6osiee mompobHO cM. B [3]).
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9Tan ypoka
(pecypcei)

CopepxaHue
aTana

AdearenbHoCTb

yuutens

y4yeHuka

[poBepka ycBoe-
HUS maTtepuana
npoLwwnoro  ypoka

OTBeTbl Ha BO-
npochkl, obcyxae-
HWe pelleHus 3a-

OpraHusyeT noBTOpe-
HUe, 3adaéT  BOMpPO-
Cbl, KOPPEKTMPYeT U

OTBeyYaeT Ha BOMPOC,
aprymeHTnpysa  CBOIO
TOYKY 3peHusi, obbsiC-

OVaobbeKTbI,  Te-
Tpaab-npakTuKym)

Ha HebecHon cde-
pe

pasHbIX HanpasieHn-
Aax, 3a0aET BOMPOCHI,

(y4ebHuk, 3apmay- [ad, 3a4aHHbIX Ha [OMNONHSeT OTBETHI, HSieT pelleHus 3apad
HUK) [0OM NPOBEPSET  pelueHne

3apad
AkTyanusaups 3Ha- O6ceyxaeHne pac- MokasbiBaeT BUA, OnpepensieT, kak pac-
HUA (y4ebHUK, Me- npeaeneHns 3Be3n, 3BE3gHOro Heba B npegeneHol 3BE3abI

Ha HebecHon codepe,
BblaoendaeT nonocy

MaTepuana (y4eb-
HUK,  MynbTUME-
OVUNHas  npeseH-
Taumsa)

MeOUIHYI0 npes3eHTa-
umto, dopmynupyet
onpeneneHus, obpa-
WaeT BHMMaHME Ha
BaXxHble geTtanu, pne-
naeT 3anucu Ha [o-
cke

obpallaet BHUMaHWE MneyHoro lyTtu, npu-

Ha BaXHble [eTanu; HUMaeT y4yacTme B

dopmynupyet Temy obeyxaeHun, dopmy-

ypoka nMpyeT BbIBOAbI; 3a-

nucblBaeT TemMy ypoka

M3yyeHne HoBOro Becepna Mcnonb3yetr  MynbTu- Cnywaet o06bsicHeHue

yuuTens, ydacteyeT B
obCcyXaeHnmn, 3anuncbl-
BaeT oOnpeneneHus u
BbIBOABI B TeTpaau

BbinonHeHve na-
6opaTopHOM  pa-
60Tl (TEeTpagb-
NPakTUKym)

BbinonHeHve na-
6opaTopHOn  pa-
60Tbl, 0dopmie-
HUe pe3ynbTaToB

OpraHuayeT BbINOJIHEe-
Hue nabopaTopHom
paboThl, oKasblBaeT
NMOMOLLLb MPU BO3HMK-
HOBEHUM 3aTPyLAHEHWUI

BbinonHsetr  3apaHus
B TeTpaau-npakTuky-
Me, OTBe4YaeT Ha BO-
npocbl Ons 3akpenne-
HUSA marepuvana,
3a4aET BOMPOCHI y4n-
Teno

MNopBenexHne wnto-
roB ypoka (y4eb-
HUK, 3aa4HuK,
MynbTUMeLNniiHas
npeseHTauus)

06006LeHne unay-
YEHHOro MaTtepu-
ana, oueHka pa-
60Tbl yyalmxcs

Mpepnaraetr BOMPOCHI
ans obeyxaeHus,
nogBoauT WTOrK, 3a-
[AET 3ajaHne Ha OOM

an/lHI/IMaeT yyacTtme B
00OCYXOEHUN, OLEHU-
BaeT OTBEThbI OOHO-
KJTACCHUNKOB, CBOIO
paboTy, 3anucbiBaeT
3afaHve Ha [O0M
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YPOK 26. CTPYKTYPA TAJTAKTUKUA

3adawu ypokra:

— c(hopMHUPOBATL IIOHATHE «3BE3IHOE CKOILICHUE»;

— TO03HAKOMUTHL C IIAPOBLIMU U PACCEAHHBIMU 3BE3IHBIMU CKOIIJIEHUSIMU, UX
pacupenenenueM B Miueunom IlyTwu;

— II0BHAKOMUTBL CO CTPYKTypoii ['amaxkTukm;

— onucarb asmaxeHue 3Bésn um CosHna B IamakTuke;

— HaAY4YUTh IPUMEHATHh (pusuuecKue 3aKOHBI JJis OIleHMBaHUSA Macchl ajgak-
TUKU, YHCJIA 3BE3J] B HEll, MAcChl U PasMepoB UEPHOI ABIPHI B IleHTpPe l'ajakTuru
II0 ABUJYKEHUIO COCEeNHUX C Hell 3BE3N;

— O00BACHUTH IPUPOAY KOCMHUECKHX Jydeii B ['amakTuke.

INnanupyemsvie pe3ynbvmamos., 00YyieHUA YHLaAU,e20CA:

— 3HaeT oIlpeJeJieHNe IMapOBLIX U PACCESTHHBIX 3BE3IHBIX CKOILJIEHUI;

— OmOHCBHIBAET paclipefejieHue IMapOBBIX U PACCESHHBIX 3BE3IHBIX CKOIJIEHUN
B IasaxkTuke;

— omnwuceiBaeT GopMy U cTpoeHme laakTuKu;

— omnuceiBaer aBuskeHue 3Bé3n u CousHna B IamaxkTuke;

— WMCIIOJIb3yeT (Pu3myecKue 3aKOHBI AJIA OIleHMBAaHUA Macchl ['aJakKTHUKU, YuUC-
Ja 3BE3J B Hell, MacChl M PasMepoB UYEPHO! ABIPhI B IeHTpe 'alakKTUKW IO ABU-
JKEeHUIO COCeNHUX C Hell 3BE3M;

— nOpuBoAUT (aKThl, CBUAETEILCTBYIOIINE O HAJIUUYNN CBEPXMAaCCHUBHON uép-
HOI ABIPHI B IleHTpe lajlakTuru;

— O00BACHAET IPUPOJY MOIITHOTO PAAVMOUBIYUEHUS U KOCMUYECKUX Jyued B
T'anakTuke.

Hdocmuzaemoie pe3yromamuv. o6yuenus

JluunocmHuvle: GopMUPOBaHUE YOECKIEHHOCTU B ITO3HABaeMOCTU BceleHHO,
B HEOOXOJMMOCTH Pa3yMHOTO MCIIOJb30BAHUSA HOCTUKEHUN HAYKUW MJIsd NaJbHe-
IIIeT0 PasBUTUA NUBUJIU3ANUU, HAYYHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAYKMW; OTBETCTBEHHOTO OTHOIIEHUA K yue-
HUIO.

Memanpedmemmtuole: OPMUPOBAHNE YMEHUN NIPUMEHSTh 3HAHUA AJA O0bsC-
HeHUs HaOJI0JaeMbIX SABJEHUIN M IIPOIECCOB, BOCIPUHHMATH, IepepadaThiBaTh U
aHAJU3UPOBATh MOJIYUYEHHYI0 MH(MOPMAIMI0O B COOTBETCTBUHU C IIOCTABJIEHHBIMU 3a-
JauaM¥, CTPOUTH JIOTUYECKOe PacCyKJeHUe, YCTAHABJIUBATH NPUUNHHO-CJIEICTBEH-
HbI€ CBA3U, apryMEHTUPOBATHL CBOIO IOBUIIUIO, OCYIIECTBJIATH KOHTPOJL CBOEU Je-
ATEeJbHOCTH B IIPOIlecCe AOCTHKEHUS pe3yabTara.

IIpeOmemHubLe: oBIafeHNe HAYYHBIM IIOAXOAOM K PEIIEeHUIO Pa3JINYHBIX 3ajad,
dopMupoOBaHUE IIEJIOCTHOM HAyYHOW KapTUHBI MUPAa, NPEJCTaBJIeHUNA O ITO3HABA-
eMOoCTH MUpa U 00 OOBEKTHBHOCTM HAYUYHOTO 3HAHUA; HOHUMaHUE (OUIUUECKOU
CYHITHOCTH HAaOJI0JaeMbIX ACTPOHOMHUYECKUX SABJEHUN; OCO3HAHWE CBA3U MEXKIY
YPOBHEM Pa3BUTUA HAYKU WM TEeXHUKU W COBPEMEHHBIMU IIPeACTaBJIeHUAMH O Bce-
JIeHHOI1; ()OpMUPOBaHME HAYUYHOTO MHPOBO33PEHUS KaK pesdyJibTaTa U3YyYEeHUs OcC-
HOB CTPOEHUA MaTepuu U (PyHAAMEHTAJbHBIX 3aKOHOB (hUBUKU.

Pecypcovl ypoxra

OcHoBHBIE: YUeOHUK, 3aJaYyHUK, TETPAAb-IIPAKTUKYM.

HemoucTpanuonnoe odopynosanue: I[IK u MmysrbTuMenuanpoekTop (Uam MHTED-
aKTWBHAsA JOCKa), KapTa 3BE3AHOTO Heba, JOKYMEHT-KaMepa, Meanao0beKTHI.

Homawnee 3adanue

Yueonuk: § 29, 30, orBeTuTh Ha BOOpOCHI; 3amavnHmk: Ne 6.11, 6.14, 6.21.
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Pexomendayuu memoducma

ITIpoBepKy momaliHero 3aJaHus PEKOMEHIyeM HauaTh C OOCY:KIEeHUS PeIleHus
3alay ¥ OTBETOB Ha AOIMOJIHUTEJbHBIE BOIPOCHI (C. 24 TeTpaau-IPaKTUKyMa).

Ilpu 00BbsACHEHMUM HOBOTO MaTepuaja IIpelJjaraeM ydJallliIMCA BCOOMHHUTH, UTO
3BE3IbI OOBIUHO POXKAAIOTCS HE eIWHUYHO, a OoJbIIMMu rpymnmamMu. IIpemiaraem
yJamiuMcsA OTBETUTH Ha BOIIPOCHI:

— FKakas ¢pusuyeckas XxapaKTepPUCTUKA 3BE3AbI ONpPeAeisieT BpeMs €€ yKU3HU?

— OauHAKOB JIM KM3HEHHBLINA IIyTh 3Be3anl Tuia CoJIHIIA M 3Be3Abl MAacCoi,
paBHoit 8 maccam Coanmna?

OnHo m3 3BE3AHBIX CcKomeHuit — Ilnesads. — ydariumecss MOTYT HaOJI0JaTh
HemocpeacTBeHHO. CilenyeT mOKasaTh ydamuMmcsa (POTO PA3JIUUYHBIX 3BE3AHBIX CKO-
IJIEHUI U JaTh OoupelieieHUe PACCeSHHBIX U IapOBBLIX CKOIIeHuil. OTIMYuTeIbHON
YepTOoi 3BE3AHBIX CKOIJIEHUH SABJSETCA TO, UTO MX O0Pa3yloT 3BE3ALI IIPUMEPHO
OIHOTO BO3pacTa, HO IIPW STOM OHHU MOTYT CUJILHO pasjuduaThbcsa IO mMaccam. I[lo-
9TOMY M3yUYeHHe 3BE3MNHBIX CKOIJIEHUII OUYeHb Ba'KHO OJA IIOHMMAHUS BJBOJIOIMUU
3BE€3n. BcmomMmHaeM TakiKe, UTO IO JuarpaMMe CIIEKTP—CBETHUMOCTD IJIsI 3BE3THOTO
CKOILJIEHUSI MOYKHO OIPENEJUTH €r0 BO3PAacT.

Ilpu obGcy:xmenun usobpaskenuii Miaeunoro ITytu ma c¢. 110 yueOHUKA ciexyer
YTOUHUTH, UTO MBI MOYKEM TOJIBKO TEOPETUYECKHU, 10 NaHHBLIM HaOJIIOJeHUil oIrpe-
nenuTb BuA u Gopmy Hamred l'amakturku. MsydeHue APYyrux rajJakTHUK ITO3BOJUJIO
HaM Ooabliie y3HaTh 0 Mieunom IlyTu.

3azaua oIpejesieHUs CKOPOCTH BpalleHuA ['aJaKTUKU U €€ MacChbl JOBOJIBHO
CJIOJKHAasA, IOITOMY B yUeOHUKe IPUBOAATCA 3HAUEHUS ITUX BeJUYUH 0e3 005-
SICHEHUsI, KaK OHUW OBLLIN OIpeleseHbl, XOTd IIPUMep pelneHuA 3amadym Ha c. 113
WJLIIOCTPUPYET IpUMeHeHre 3aKOHa BCeMUPHOTO TATOTEHUS AJIS OIpeleieHUs Mac-
cel yactu lamakTuku. Takoil sKe MeTOoJ WCIIONb3YeTCsa W OJA OIeHKW MAaccChl Bceil
TamakTuru.

WNayuasa nBuskeHue 3BE3n BOaMu3u 1eHTpa Maeunoro IlyTu, acTpOHOMBI TPUIII-
JW K BBIBOJY, UTO TaM HaXOJIWTCA CBEPXMACCUBHAS YEPHAS AbIPa, IIPEBBIIIAIOIIAL
4 mau macc Conuma. Ha pucyuke Ha c. 112 yueOHMKa npuBejieHa opOuUTa OJHOMN 13
3BE3J, 00palaroIXcsa BOKPYr YEPHOI AbIphI. IlpeasaraeM y4YyeHMKAM BBIIOJHUTDH
samanue 1 Ha c. 113 yuebumka. MIMeHHO M3 aHAIM3a OPOUTHI TON W APYTrUX 3BE3I
U ObLIM CcOejlaHbl BBIBOALI O UEPHOU AbIpe, IPUBEeNEéHHbIEe B yueOHuKe. Ilosie3no
YIOMAHYTH, UTO B I[EHTPax APYIUX TaJaKTHUK TaK:Ke OOHAPY)KEHBI CBEPXMAaCCUB-
Hble UEPHBIE IBIPHI.

3aKaHUMBaeM H3ydYeHUe HOBOTO MaTepuaJjia OOCYKIeHWeM IIPUPOALI KOCMUUe-
CKUX JIyuell ¥ HepeIIéHHBIX IIP0o0JieM — IIPUPOALI TaMMa-U3JIydeHUsd.

IJis 3aKkpemnieHrs M3yUYeHHOTO MaTepuaja IpeljaraeM yUYallUMCSA PEITUTh Ka-
yecTBeHHBIe 3azadn Ne 6.7, 6.8, 6.9 zamaunuka.

3akaHUMBaeM YPOK MOJBEJeHUEM HTOTOB IO TeMe U OOCYKIeHUEeM BOIIPOCOB,
OpeIoKeHHBIX B yueOHUKe (c. 114).

IIpumenenue UHGOPMAUUOHHBLX MEXHONOZUL

YPpoK m0JIe3HO COIIPOBOAUTL MYJBTUMEIUIHON IIpe3eHTanueli, JeMOHCTpaljuen
Mennao06beKTOB. Ha srame caMoOCTOSATEIBHOTO PelleHusa 3aJad YYeHUKU UIU yIU-
TeJIb C IIOMOIIBI0 JOKYMEHT-KaMephl JeMOHCTPUPYIOT Ha dKpaHe pellleHue 3aJadvu,
O0'BACHSAIOT €r0 XOJ ¥ aHAJU3UPYIOT MOJIyUYeHHBIE Pe3yJIbTaThbl.



134

TexXHOJIOTHYECKAasI KapTa ypoKa

NMOYPO4YHDIE

HUsI martepuana
NPOLLMIOro  ypoka
(y4ebHuK, 3apay-
HUK)

npoceol, obcyxae-
HWe pelueHus 3a-
nau, 3a[laHHbIX
Ha OOM

HWe, 33a0aET BOMPOCHI,
KOPPEKTMPYET 1 A0omMon-
HSIET OTBETbI, MPOBEPSi-
€T pelleHve 3apay

9T1an ypoka CopepxaHue AeatenbHOCTb
(pecypchbl) aTana
yuutensa y4yeHuka
MpoBepka ycBoe- OTBETHI Ha BO- OpraHnsyetr  roBTOpe- OTBevaeT Ha BOMPOC,

aprymeHTupyss  CBOIO
TOYKY 3peHus, obbsIC-
HAET pelueHns 3agay

AxTyanusaums 3Ha-

OTBeTbl Ha BOMPO-

3agaét Bonpockl, 00-

OTBeyvaeT Ha BOMPOCHI,

(y4ebHuk, 3apay-
HVIK)

peweHne 3agad

peLueHnn 3aga4n,
KOMMEHTUPYET U [0-
NnonHaeT aTanbl  pe-
LeHus

HUIA (Yy4ebHVK, Me- Cbl yuuTensi pawaeTr BHMMaHWE Ha NPUHMMaeT yyactTue B
ONao0beKTbl) BaXKHble getanu; dop- obeyxaeHun,  dopmy-
MynMpyeT Temy ypo- NIMPYET BbIBOAbI; 3anu-
Ka, 3afa€T 3ajaHue CblBAeT Temy ypoka U
Ha OoMm 3afaHve Ha OoMm
M3yyeHne HoBOro Becepa Mcnonbdyet  MynbTU- Cnywaet o6bsicHeHue
mMartepuana (y4eob- MELVMHYIO Mnpe3eHTa- yunTens, ydacTteyeT B
HUK,  MySbTUME- umio, dopmynunpyet 00CyXaeHWM, 3anunchl-
OuiHaa  npeseH- onpegeneHus,  obpa- BaeT onpeneneHus u
Tauus) LaeT BHMMaHVE Ha BbIBOAbI B TeTpaau
BaXHble OeTanu, gena-
€T 3anMcun Ha [0cKke
PeweHnve  3agay CamocToaTenbHoe [Momoraetr y4yeHuky B AHanusupyeTt ycnosue

3agayn, 3anucbiBaeT
OaHHble, HameyaeT
nnaH pelueHns u pe-
annayeTt ero

MopsepneHve uto-
roB ypoka (y4e6-
HUK, 3aa4HuK,
MynbTUMEANNHas
npeseHTauns)

06006uleHne unay-
YeHHOro maTepw-
ana, oueHka pa-
60Tbl y4alLMXCs

Mpepnaraet BOMpPOCHI
ons obecyxaeHus,
noaBoAUT UTOMM

MpuHMmaeT yvyactue B

00CYXOEHUM, OUEHU-
BaeT OTBETbl OAOHO-
K/1ACCHUKOB, CBOIO
paboTty

FAJIAKTUKM

Hunmezpayuornnoe npocmpancmeo
dusuka: 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHBI COXPAaHEHUS HMITYJIbCa, SHEP-
TUU, MOMEHTa UMITyJbca, adderT [domnsepa, mKraga 3JeKTPOMAarHUTHBIX BOJIH, IIPU-
pola MBJIyUYEeHUs, IMPOUCXOMKJECHNE CIEeKTPOB W CIHEKTPAJIbHBINA aHAIUS.
Mamemamurxa: npeobpasoBanusi GOPMYJI U BBIUKWCJIEHUS IIPU PEIIeHUU 3a1ad,
9JIJINTIC U €r0 CBOMCTBA.
Xumusa: XxuMuUYecKue 5JeMeHThI, B3BaUMOAEHCTBUE XUMHUUECKUX DJIEMEHTOB.
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Hnmepnem-pecypcuot

Actporer — poccuiicKasg acTpoHOMHUeCKas ceTh (HayuHas wHGoOpManus IO
aCTPOHOMUMU, TJIOCCAPUM, OMOIMOTEKA aCTPOHOMUUECKOU JIUTEPATYPhI, (hoToTramepest
KOCMHYECKHX O0BeKTOB u T. m.) — http://www.astronet.ru/

dunbm «TamakTuxku B Temeckon. OiKumanme U peajbHOCTh» — https://www.
youtube.com/watch?v=3cZ2PavZups

ITox6opka matepuasoB o Mueunom Ilytm u ramaktuxax — https://postnauka.

ru/themes/galaxy

Anrumanuonnas mogeisb addexrta Hommepa — https://www.edumedia-sciences.
com/ru/media/183

Jleknmua A. B. 3acoBa «TémHaa maTepusa — MU@BI U peasbHOCTH» — https://

www.youtube.com/watch?v=7TBZ0loiliXU

CTOJIKHOBEeHNE U CANSHNE IaJaKTUK. BUIEo COCTABJIEHO HA OCHOBE pPeabHBIX
CHUMKOB TeJsieckona Xa00a — https://www.youtube.com/watch?v=sp4sxIGxGBE

Hn@opmayuonHnsvie pecypcol

YuebHO-MeTOTUUECKUIT KOMILTEKC: yueOHUK (c. 115—124), sagauynuk (c. 53—57).

Hdononnumenvnovie pecypcot

1. Egpemos FO. H. 3Béanunie octpoBa. — Ppasmuo: Ber 2, 2005.

2. Rawkos []. FO., Kondakxosa E. B. MeTonuyeckoe mocobue IO MCIIOJIb30BAHUIO
KOMILIEKCa y4eOHOro O0OpyIOBAHUSA AJA IIIKOJBLHOIO KabOuHeTa acTpoHoMmu. — M.:
IIpocsemntenune, 2018.

3. Komndarxosa E. B., Kavixos []. IO. Acrtponomusi. Meronnueckue pPeKOMeEH-
AUy II0 IIPOBEeNeHUI0 mpakTmuecKux pador. 10—11 kiaaccel: yueb. mocobue OJist
o01reo0pasoBaT. opranmsaiuii: 6a3oBuiii ypoBeab. — M.: IIpocsemienue, 2018. —
http://www.spheres.ru/physics/about/224/2757

4. Jlesumawn E. II. MeToguKka mpemofaBaHUsa aCTPOHOMUU B CpeIHEH ITKOoJie. —
M.: IIpocserrenue, 1965.

5. Meroguka mnpemojaBaHUA ACTPOHOMHUU B CPEIHEH IIMKOJe: mocobue moisa
yuurena / B. A. Bopormos-Bembamuuos, M. M. araes, A. B. 3acoB u ap. —
M.: IIpocsemienue, 1985.

6. Cypoun B. I'. Acrponomusa: Bek XXI. — ®Ppasuno: Bex 2, 2007.

7. Tamaprnuxos A. M., Yeonvnuros O. C., @adees E. H. Acrponomusi. C6op-
HUK 3amau u yupaskHenmuii. 10—11 kjgaccel: yueb. mocobue mjis obIiieo0pasoBar.
opranmsanuii. — 2-e usx. — M.: IIpocsemienue, 2018.

8. Xo0x II. Tanakturku. — M.: Hayka, 1992.

9. UYepenawyrx A. M., Yeprnun A. /I. Bcenennas, KU3Hb, UEPHBIE IBIPHI —
Dpasuno: Bek 2, 2003.

10. Sunukgonenus mis pereit. T. 8. Acrpormomus [Tekcr] / I'm. pem. M. 1. Ax-
céuoBa. — M.: Asanra+, 1997.

Ienu:

— NO03HAKOMUTBH C PA3JIMUYHBIMHU TUIAMU TaJaKTHUK U IPUHIIUIIAMH UX KJAaC-
cu(puKanum;

— udyuuTh 3aKOoH Xa0b6.a;

— JaTh oupeesieHUsA NOHATUH: KpacHOe CMeIlleHre, TEMHAas MaTepus, aKTUB-
Hble TAJIaKTUKU, KBa3aphl;

— HaAY4YUTh NPUMEHATH 3aKOH Xab0jia IJisd OIIpelesieHUs PAaCCTOSAHUII MO ra-
JIAKTUK II0 KPACHOMY CMEII[eHUIO B WX CIEKTPax;

— MTO03HAKOMHUTBH C METOJaMH OIpeIeeHUs MAacC TajlaKTHUK;
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— c(popMupoBaTh IpeacTaBJIeHre 00 aKTUBHBIX IaJIAKTUKAX U KBasapax;

— IIOBHAKOMWUTL C pacipejeieHreM TrajJlakKTUK BO BceleHHOM.

DopmuL opzanudayuu ywebHoi deamenvHocmu

dpouTanpHad paboTa yYHTENs C KJIACCOM, MEMOHCTPAIMU C KCIOJb30BaAHUEM
MyJbTUMEIUACPENCTB, BBLIIOJHEHNE YYeHHKAMU WHIWBUAYAJIbHBIX 3aJaHUl C uC-
IOJIb30BAaHHEM YUeOHO-MEeTOAMUYECKOI0 KOMILIeKca, paboTa B MaJbIX I'PyIIIax, Jia-
boparopHasi pabora.

ITnanupyemvie pe3ynrovmamovl. 00yueHUA YHLAULe20CA:

— ONHCBHIBAET PA3JIMUYHBLIE TUMIBI TaJaKTHUK;

— yMeeT OIpeNesATh TUI TAaJaKTHUKHU 110 e€ dopme;

— dopMyaupyeT oIpelesieHNe MOHATUMN: KpacHOoe cMellleHue, TEMHas MarTe-
pus, aKTUBHBIE TAJaKTUKU, KBasaphbl;

— O00BsACHSET (PU3UUECKYIO IIPUPOLY KPACHOTO CMEILNEHUSA B CIIEKTPAaX IaJaKTHUK;

— 3HaeT (puU3UUYECKUII CMBICJ 3aKoHa Xabbja;

— WMCIIOJBb3yeT 3aKOH XabbJia s ompenesieHUs PACCTOSHUN 0 TAJTaKTUK IIO
KPacHOMY CMEIIEeHUIO0 B UX CIEKTPax;

— OIIMCBHIBAET METObI OIIPeJeJIeHUs MacC raJIakTHUK;

— MPUBOLUT APryMEHTHI HAJIWUYNS TEMHON MaTepHUU B rajJjaKTHKAaX;

— Ha3bLIBaeT OTJIHUYUTEJIbHBbIE OCOOCHHOCTH AKTHBHBIX TaJaKTUK U KBa3apoB;

— omnuceiBaeT (GpUBNUECKYI0 MOJAeJb KBasapa;

— MPUBOAUT IIPHUMEPLI, MOATBEPKIAIOINe HaJIUUNe TEMHON MAaTepUU B CKO-
IJIeHUAX TAJTaKTUK;

— ONHCBHIBAET SAUYEHCTYIO CTPYKTYPY PacIpenesieHns TaJlaKTUK;

— WUCIOJbL3yeT (U3MUECKUe 3aKOHBLI IJA OIeHWBAHUS MAacChl TaJaKTUK, UX
pasMepoB, PACCTOAHUS IO HUX.

YPOK 27. KNTACCUDOUKALNA TANTAKTUK

3adavwu ypokra:

— II03BHAKOMUTH C PA3JUUYHLIMH THUIAMU TaJaKTUK W IPUHIMIAMUA UX KJac-
cupuranmuu;

— uadyuuTh 3aKoH Xab6b6.a;

— [aTh ompefesieHUWe IIOHATUI: KpacHOoe CMeIlleHUe, TEMHAasd MaTepusd;

— II03HAKOMUTHL C METOJAAaMU OIIPeJeJIeHUsS MacC TaJIaKTUK;

— MO3HAKOMHUTBL C (haKTaMU, CBUIETEJLCTBYIOIIUMU O HaJIUUUU TEMHOII Ma-
Tepuu B raJlaKTUKaX.

ITnanupyemoie pe3yromamovl. 06YyueHUR YLau,ezoca:

— OIHMCBHLIBAET pPa3jNYHbIe TUMBI IaJIaKTUK;

— oIpeneseT TUIl TaJaKTUKU II0 e€é (opMme;

— (opmMyaupyeT OIpeesieHre HOHATUI: KPACHOe CMeIleHre, TEMHAS MaTepPusd;

— o00bsACHIEeT PU3UUECKYIO IPUPOAY KPACHOI'O CMEIeHUsI B CIeKTpax rajak-
TUK;

— 3HaeT (PU3UUYECKUU CMBICJ 3aKoHa Xab6uia;

— MCIIOJBb3yeT 3aKoH Xab0Jia IJisi oIpeleieHUs PACCTOSHUM 0 TajJakKTHUK IIO
KPacHOMY CMEII[eHUIO0 B UX CIIEKTPax;

— OImuCBHIBAae€T METOJbI OIIPEJeJIeHUs MacC TaJIakKTUK;

— MPUBOAUT apPTyYMEHTHI B IMOJIL3Y HAJUUUSA TEMHON MaTepWH B raJaKTHUKaX;

— HuCHoJb3yeT (hu3muecKue 3aKOHBI s OIEHWBAHUS MAaCChl TajlaKTUK, WX
pasMepoB, PACCTOAHUS IO HUX.
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Hdocmuzaemoie pe3aynomamuvL. o6yuenus

JluunHocmHuule: GopMUpPOBaHUE YOEKIEHHOCTH B MO3HaBaeMOCTH BcejleHHOM, B
HE00XOAMMOCTY Pa3yMHOTO HCHOJb30BAHUSA NOCTHIKEHUI HAYKWU IJA HAaJbHEHIIero
PasBUTHUA IIUBUIUI3AINN, HAYYHOTO MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Pas3BUTHUSA HAyKH; OTBETCTBEHHOI'O OTHOIIEHUSA K YUYEHUIO, TOTOBHO-
CTU U CIIOCOOHOCTH YYAIIMXCSA K CAMOPA3BUTUIO M CaMOOOPa30BaHUIO.

Memanpedmemmnuoie: GOpMUPOBAHNE YMEHUN IIPUMEHATh 3HAHUA AJA 00bsCHE-
HUsI HAGJIIOHaeMbIX SIBJEHUI U IIPOIECCOB, CAMOCTOATEJIHHO IJIAHMPOBATH HNYTU [IO-
CTHI)KEHUs IleJiell, 0CO3HAHHO BHIOUpATh Hambojiee 9(EeKTUBHbBIE CIIOCOOBI PEIlleHU s
yueOHBIX U TO3HABATEJbHBIX 3a/lau, OCYIIEeCTBJATH KOHTPOJb CBOEHN MesATeIbHOCTHU
B Ipollecce AOCTUIKEHUSA pe3yabTara.

IIpedmemHmuoie: oBIaleHNe HAYUYHBIM IIOJXOAOM K DPEIIIeHUI0 Pa3JINUUYHBIX 3a1adl,
dopMuUpoBaHUe IeJIOCTHON HAYYHON KAapPTUHBI MUPA, MPEACTABIEHUI O ITO3HABAEMO-
cTu Mupa U 06 00beKTUBHOCTH HAYUYHOT'O 3HAHWS; MOHUMAHNE (DU3UUECKON CYIITHO-
cTu HaOJII0JaeMbIX aCTPOHOMUYECKUX SBJIEHUI; OCO3HAHUE CBSA3U MEXKAY YPOBHEM
pPasBUTUA HAYKU U TEXHUKU U COBPEMEHHBIMHU IIPEACTABICHUAMU O BcesleHHOII.

Pecypcovl ypora

OcHoBHBIE: YUEOHUK, 3aJaUyHUK.

Hemoucrpamunonnoe obopyxosanue: I[IK u mynbTuMenuanpoekTop (Mau MHTEP-
aKTHBHAs AOCKa), Kapra 3BE3mHOro Heba, MOKYMEHT-KaMmepa, Mequao0beKTh.

Homawnee 3adanue

Vuebuuk: § 31, oTBeTUTH Ha BOIPOCHI; IIOATOTOBUTHCA K BBIIOJHEHUIO J1abo-
paTopHO# paboTsl Ne 8—9 1o TeTpagu-IPaKTUKYMY.

Pexomendayuu memoducma

VpoK peroMeHAyeM HAayaTh C MOBTOPEHUS OCHOBHBIX MOHATUI TeMbl «Mieu-
vl IlyTh», KOTOpoe mpoBoguTcsa B (opme OGecembl. Bompockl Ha 3HaHUWE OIpe-
IeJeHUIl Iejecoo0pasHO MOIOJHUTH perreHueM 3amady Ne 25, 26 m 27 co c. 114
yueOHUKa. CiaemyerT Takske oOOCyIUTH peIllleHWe 3aJad, 3aJaHHBIX Ha moM. sHema-
TEeJbHO BBIBECTH Ha JKpPaH PUCYHOK K 3amade Ne 6.21 (MOMKHO BOCIIOJIB30BATBLCS
IOKYMEHT-KaMepoil)  00CYyAUTh, M0 KaKUM IPU3HAKAM OIIPeAeJIaIu TUII 00BEeKTOB.

Ha srame axTyanusanum 3HAHHA 00CYy»KIJaeM, UTO BXOAWUT B coctaB MJieuHOro
ITyTu, KaxkoBBI ero crpoeHme u cTpykKTypa. llesaem BbIBoA: Harma l'amakTuka — 3TO
TPABUTAIMOHHO CBs3aHHAsI CHUCTEMa, COCTOSIIAA U3 3BE3N M MEYK3BE3JHOI'O BeIIeCTBA.
Ecte u Bo Beenennoit apyrue rajmaktuxku? Ilpemiaraem ydaliuMcs PeINATH 3amady
Ne 7.3 sagaunuka. O0cy:kaaeM, II0 KaKUM IIPU3HAKAM OHU KJIACCU(MUIIMPOBAIN O0BEKTHI.

O0bsicHeHre HOBOTO MaTepuajia HauMHAaeM C HCTOPUUYECKUX CBEeNeHUIl, Ipu-
BeNEéHHBLIX Ha c. 116 yuebmHuKa. PasbscHsaeM pasHUIY MEXKIY TYMAHHOCTIMU U
rajakTukamu. CropammBaeM ydYallUXCs, MOMKHO JIM YBUAETb APYyrue TaJaKTUKHU
HEBOOPY:KEHHBIM TJIa3oM. ECJIM eCcThb BO3MOKHOCTBH, IOJIE3HO IIPOBECTU HalOJofe-
HuA rajdaktuku Auapomena (TymamuOoCcT, AHAPOMEIBI) HEIIOCPEACTBEHHO WJIN B
miaHerapuu. MaremmanoBsl O6JaKa HEBO3MOYKHO YBUAETH B CEBEPHBIX IHUPOTAX,
O9TOMY HAeMOHcTpupyeMm GoTorpaduio 3TuX 00BEKTOB.

Pacckas o kjaccudpuKamuu rajakTUK HJJIIOCTPUPYeM IIOKasoMm Qororpaduit
raJakTUK Pal3JIMYHBIX TUIOB. PeKOMeHJyeM HCIIOJIb30BaTh (ororpaduu c canTa
Actponer. M0XHO PACIOJIOKUTH TAJaKTUKN PA3JIUYHBIX TUIIOB B BUEe rajieperd Ha
ONHOM cJjaiifle U MPeAJIOKUTh Kjaaccudunuposarb ux mo (opme. Kiaccudpuramnus
raJJakTUK mnpejacraBieHa Ha c¢. 116—117 yuebuuka. Ciexyer o0paTuTh BHUMAaHUE
yJamuxcs Ha TO, YTO B HACTOsAIlee BpeMs HET OOIIeNIPUHATON CTPOTO NOKa3aHHOM
TEOpUM, OOBACHSAIOIIEH pasHOOOpasue TUIIOB rajlaKTHUK.
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Pacckas 0 B3amMOAEMCTBYIOIINX TaJaKTUKAX IIOJIE3HO COMPOBOAUTH ITOKA30M
Mojfiesieli CTOJIKHOBEHUS TaIaKTUK.

Ecau yuammmecsa emié HesHakoMbl ¢ adderTom [lomiepa, cienyeT O0ObBACHUTD,
B U€M 3aKJI0UYaEeTCA 9TO SABJEHUE, COIPOBOMKAAA O0bACHEHNE MOKAa30M aHMMAIlMOH-
HOoUt Momenu adderta Hommepa.

KpacHoe cmelieHue z pacCuuThIBaeTcA 1o GopmyJie

Z_Ak
}\'0
Crnenyer obpaTuTh BHMUMAaHWME ydyal[MXCAd HA TO, YTO 2 — 9TO Oe3pasMepHAas

BeJIWUVHA, BEJUYUHBI B UUCJUTEJEe U 3HaMeHaTeJie NOJI’KHBI OBITH IIPeCTaBJIEHBI
B OJHUX U TeX ’Ke eIWHUIlaX m3MepeHus. Taxk Kak Ha cJeyIOIIeM ypPOKe ydallu-
ecsi OyZyT BBINOJHATH JlabopaTopHYI0 pabory «OmpenesieHre CKOPOCTH yAAaJIeHUS
TaJaKTUK 0 UX CIEKTPaM», JOCTATOYHO Ha DTOM YPOKe COOOIIUTH ydaruMmcsa Ghop-
MYyJIBI, c(hopMyIUPOBATh 3aKOH Xabbja, a 6oee rayOboKoe M3yueHre 3TUX BOIIPOCOB
OCTaBUTHh Ha CJEAYIONIUN YPOK.

Pacckas o meTomax ompezneseHMsA Macc TaJaKTUK CJIELyeT COIIPOBOAUTH pellle-
uueMm 3agauu Ne 28 ma c. 119 yueOHuUKa. AHanusupyd rpadpur Ha c. 119 yuebHU-
Ka, YKasblBaeM, 4YTO C TOUKHU 3PeHUs (PUSUKU OOBACHUTL HAOJIIOJaeMbIi pes3yJib-
TaT MOMHO, €CJIM IIPHUHATH, YTO B raJlaKTHUKaX IIPHUCYTCTBYyeT HeBHUAMMasd MaTepud,
Macca KOTOPOU CYII[eCTBEHHO 06O0JIbIlle MacChl BUAMMOTO BelecTBa. Takum obGpasom,
OPUXOAUM K OIIpelieJIeHUI0 mémHou mamepuu. Marepuan ydyeOHUKaA He IIPen-
ycMaTpuBaeT 0ojiee TVIyOOKOTO M3YyUYEHUS HPUPOABI TEMHOM MaTepuu. ¥YUeHUKaM,
KOTOpBIE UMHTEPECYIOTCSI 9THM BOIIPOCOM, peKoMeHayeMm Jekinuio A. B. 3acosa
«Témuas marepus — MU@BI U PEATHHOCTHY.

Ja 3aKpemnieHusa MaTepuaja IIpeAjiaraeM ydYalluMCsa PeItuTh 3agadm Ne 7.6,
7.7, 7.10 zamauHuKA.

B KoHIle ypoKa coobiaeM ydamimMcs O IMIPaKTHUUYECKOU padoTe, KOTOPYIO OHU
OyOyT BBINOJHATL HA CJEAYIOIEM YPOKe, IMOABOAUM UTOTH YPOKA U 3aZaéM Io-
MalllHee 3aJaHue.

INpumenenue UHGOPMAUUOHHBLX MEXHONLO2ULL

YPpoK moJe3HO COIPOBOAUTL MYJbBTUMEIUIHON Ipe3eHTaluel, JeMOHCTpaliuein
Meanao6beKTOB. Ha srame caMOCTOATENHLHOTO DPEIIeHusA 3aa4 YUYEHUKU WU yUU-
TeJb C IMOMOIIBIO MOKYMEHT-KaMephl JeMOHCTPUPYIOT Ha SKpaHe pellleHue 3ajauu,
O0'BSICHAIOT €r0 XOJ U aHaJIU3UPYIOT MOJyUYeHHbIE Pe3yJIbTaThbl.

Bo Bpemsa o0bscHeHUs MaTepuaja IPOU3BOAUM JIEeMOHCTPAIIUI0 aHUMAIIMOHHOMN
mogenu adderra [ommepa.

TexXHOJIOTHYECKasI KapTa ypoKa

HMUS  MaTepuana
NMpoLIOro  ypoka
(y4ebHuk, 3apay-
HUK)

npocel, obcyxae-
HUe pelueHus 3a-
nau, 3a1aHHbIX
Ha oOM

HWe, 33a0aET BOMPOCHI,
KOPPEKTVPYET 1 A0Mon-
HSIET OTBETbI, MPOBEPSi-
€T pelleHve 3apay

9T1an ypoka CopepxxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuurtens y4eHUKa
MpoBepka ycBoe- OTBeTbl Ha BO- OpraHnsyetr  rosTOpe- OTBevaeT Ha BOMPOC,

aprymMeHTpyss  CBOIO
TOYKY 3peHusi, obbsic-
HSeT pelleHvs 3agad
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lMpoaomxeHne
dtan ypoka CopepxaHue AeATenbHoCTb
(pecypchbl) aTana
yuurtens y4YyeHuKa
AkTyanusaups 3Ha- MoBTOpeHue: co- Moka3biBaeT wn3ob6pa- Onpepenser, Kakue
HUIA (Y4eOHVK, Me- CcTasB, dopma, XeHust MneyHoro HebecHble 06bEKTDI
OVaobbekTbl,  Te- cTpykTypa Mneuy- MyTn, 3apaét Bonpo- n3obpaxeHbl Ha ©do-
Tpaab-NpakTUKyMm) Horo [lytn cbl, obpallaeT BHU- Torpacdusix, NpuHUMa-
MaHMe Ha  BaXHble eT yyactue B 0OCyX-

netanu; dopmynmpyet
TeMy ypoka

aeHnn,  dopmynmpyet
BbIBOAbI; 3anucbiBaeT
TEMY ypoka

AxTyannsaumns 3Ha-
HUIA (Meamaobbek-
Tbl, MyNLTUMEOUIA-
Has npeseHTaums)

Joknag, yyeHuvka

Cnywaet poknag, 3a-
naéT Bonpockl, ob6pa-
LaeT BHMMaHMe Ha
BaXKHble JeTanu

BeicTynaetr ¢ pokna-
[I0M, OTBEYaeT Ha BO-
npocel wmnn cnywaet
[ooknapn, 3agaét  BO-
npoChbl, Yy4yacTByeT B
obcyxaeHun

M3yyeHne HoBoOro
MaTepuana (y4eb-
HUK,  My/bTUME-
OniiHas npeseHTa-
ums)

Becepna

Mcnonb3yet  MynbTu-
MeOUHYI0O npe3eHTa-
Lmio, dopmynupyet
onpegeneHuns, obpa-
WaeT BHMMaHME Ha
BaXHble peTanu, 3a-
[aET BOMpOCHI, Aena-
€T 3anucu Ha Jocke

CnywaeTt o6bsicHeHue
yuuTens, y4acteyeT B
obcyxaeHnn, oTBeva-
eT Ha BOMPOCHI, 3a-
nicelBaeT onpeaene-
HAS W BbIBOAbI B
TeTpaau

PeweHne 3apad
(y4ebHuK, 3apay-
HUK)

PeweHne 3apay

Momoraet yyeHuky B
peLleHun 3apauu,
KOMMEHTMPYET 1 [0-
nonHseT aTanbl  pe-
LweHns

AHanusnpyeTt ycrosue
3ajaqn,  3anucbiBaeT
[aHHble, HameyvaeT
nnaH pelueHus u pe-
anusyet ero

MNopBenexHne nto-
roB ypoka (y4eb-
HUK, 3aa4HVK,
MynbTUMemnHas
npeseHTauus)

O606ueHne nay-
YEHHOro MaTepu-
ana, oueHka pa-
60Tbl yyalmxcs

Mpepnaraet BOMPOCHI
ons obeyxaeHus,
nooBoguT wuTorn; 3a-
[AET 3ajaHne Ha OOM

MpuHUMaeT yyactme B
006CYXOEHN, OLEHU-
BaeT OTBeTbl OJHO-
KJ1aCCHUKOB, CBOIO
paboTy, 3anucbiBaeT
3ajaHve Ha AOM

YPOK 28. JIABOPATOPHA{Al PABOTA «OMNPEAEJNIEHNE CKOPOCTU YOAJIEHUA
FAJIAKTUK MO NX CMNEKTPAM»

3adawu ypoka:

— TO3HAKOMHTH C METOJaMU aHaIusa CIEKTPOB;

— BBIUHUCJIUTH CKOPOCTHU yOaJIEeHUAd lFaJIJaKTHK IIO0O KPaCHOMY CMEIIIEeHHWIO JIMHUU

H, B ux cmekrtpax;
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— TMOCTPOUTH TpadUK B3aBUCUMOCTH CKOPOCTH YOAJIEHUs OT PACCTOAHUSA 0
TaJIaKTUKU;

— cdopmMyaIupoBaTh 3aKOoH Xab0Jia;

— HAYYUTh IIPUMEHATL 3aKOH Xab0ja IJd ompeneseHUs PACCTOAHUIN OO Ta-
JIAKTUK IO KPACHOMY CMEIEHWIO B UX CIEKTPax;

— YCTAHOBUTHL (PpMBUUYECKUMN CMBICJ IIOCTOAHHONU XabbJia.

ITnanupyemvie pe3ynvmamovl. 00yueHUA YLau,ezoca:

— 3HAeT MeTOAbl aHaJIN3a CIEKTPOB;

— HaXOIUT JIMHUIO Bomopoma H, B cmeKkTpax rajaakTHK;

— BBIUHKCJIAET KPacHOe CMeIlleHue AJsA TaJIaKTUKU [0 aHaJu3y e€ CIeKTpa;

— BBIUNCJIAET CKOPOCTDL yAAJIEeHUA TaJaKTUKU;

— dopmyaupyer 3akoH Xa00sa, 3anuchIBaeT ero OpPMyJIy;

— 00BbAcCHAEeT (PU3UUYECKUIT CMBICT IMOCTOSHHOIN Xa60.a;

— oImpejessieT XapakTep ABUKeHUs (yZajieHue WUIu OPUOIMIKeHNe) TaJaKkTu-
KU II0 e€ CIEeKTpPY.

Hdocmuzaemovie pe3yrvmamuv. o6yuenus

JluunocmHuuvle: GopMuUpPOBaHME YOEKIEHHOCTU B IIO3HABAEMOCTHU BcesieHHOI,
OTBETCTBEHHOT'O OTHOIIEHUS K YUEHHUIO, OCOBHAHHOMY BBIOODY U IIOCTPOEHUIO HAJb-
HeHIell WHANBUIYAJIbHON TPAeKTOPUU OOYUEeHUsI, KOMMYHUKATUBHONU KOMIIETEHT-
HOCTU B OOIIEHUU W COTPYAHUYECTBE CO CBEPCTHUKAMU B MpoIllecce ydueOHO-mcce-
IOBaTEeJbCKOIN AeATebHOCTHA, CAMOCTOATEJIBHOCTU B IPUOOPETEeHUN 3HAHUIMA.

MemanpedmemHtule: OBIaJeHNe HaBBIKAMU OPraHU3AIUU yUeOHOU AesaTeabHO-
CTH, CAMOKOHTPOJSA U OIEHKHN DPe3yJbTaTOB CBOeIl AeATeNbHOCTU; (hopMUpPOBaHUE
YMeHUII BOCIPUHUMATh, IIepepabaThIBaTh U IPEACTABIATL MH(GOPMAIUIO B CJIOBEC-
HOI, 00pa3Hoii, CUMBOJIMYECKOIl (hopMax, aHAJIU3UPOBATh U mepepadaThiBaTh IIOJY-
YeHHYI0 WH(MOPMAIMI0 B COOTBETCTBUU C IIOCTABJIEHHBIMHU 3ajadyamMu, padboTaTtb B
TPYIIIEe C BBIMOJHEHWEM Pa3JIMUYHBIX COIUAJIBHBIX DPOJEH.

IIpedmemHbLe: OBlafieHNEe HAYUYHBIM IIOJXOJOM K DEIIeHUIO PA3JINUYHBIX 3a1ad,
noHuMaHve (GU3UYECKON CYI[HOCTH HAOGJIOJaeMbIX aCTPOHOMUUYECKUX SABJIECHUIA;
dopMupoBaHVE YMEHHUI IIPOBOAUTH TOUHBIE M3MEPEHUdA, aHAJIU3UPOBATH MHGOpPMA-
1o, (I)OpMyJII/IpOBaTI) BBIBOJbI, aJ€KBAaTHO OII€HMBATH IIOJIYUYEHHBIE Pe3yJbTaThI.

Pecypcovl ypoxra

OcHoBHBIE: YUeOHUK, TETPaAb-IIPAKTUKYM.

OOopymoBaHue I BBHINOJHEHUA JIa0OPATOPHOU pPaOOTHI: J1a00PATOPHBIN
cuektp JjguHuu H, dororpadmm naTHM rajakTUK M UX CHEKTDPHI, KapaHAalll, JIu-
HellKa, KaJIbKYJIATOP.

Homawnee 3adanue

YuebHuK: moBTOopuTh § 31, OTBETUTHL HA BOIPOCHI; 3amauHuK: Ne 7.9, 7.11,
7.13, 7.24.

Perxomendayuu memoducma

B Hauasie paboThsl yuuTesb B ¢opMe Gecelbl OIIEHWBAET IOTOBHOCTb YUEHUKOB
K BBINOJIHEHUIO Pa0OThl. YUEHUKU IIOBTOPSIOT OIIpe[esieHre KPACHOTO CMeIleHUs,
dopMyay IJis ero BBLIUUCJIEHUd, (POPMYJY A BBIUYMCICHUS CKOPOCTH yAaJIeHUS
(upubsnm:xenuns) rajmaktTuku. ObpaiiaeM BHUMAaHWE ydalllXcd HA TO, YTO KpacHOe
cMellieHre zZ — 3TO Oe3pasMepHasi BeJMUYWHA, BEJIMUUHBI B UYUCJIUTEJe U 3HAMeHa-
Tesie (GOPMYJIBI AJIA BBIUUCJIEHUS 2 MOJIKHBI OBITH IIPEACTAaBJEHBI B ONHUX U TeX
JKe eqUHUIaX W3MEepeHUs — B HM.

ITonpobuble MeTOAUUYECKWEe PEKOMEHIAIIUU II0 BBIIIOJHEHUIO JabopaTOpHOU pa-
60Tl npuBeneHb! B [3]. OTMeTM HEKOTOpPBHIe BaKHbBIE MOMEHTHI.
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IlepBoe 3amaHMe — PACHOJOMKUTDH TAJAKTHUKU [0 UX YIAJEHHOCTU OT MOBEPX-
HOCTH 3eMJM: OT caMbIX OJIM3KUX MO caMbIX AadéKux. Tak Kaxk Ha (ororpadusax
IPEeCTaBJIEHBl TaJaKTUKU, KOTOPble MMEIOT IPUMEDPHO OAMHAKOBbIe (U3UUeCKUe
pasmepnl, TO caMoii OJU3KOI OyAeT rajakTukKa, KoTopad uMeeT Ha QoTorpaduu
6OabInIe pasMepbl. HoMepa rajakThK 0 UX YAAJEHHOCTH OT 3€MJIU MOAINCHIBAIOT
Ha TOPU3OHTAJBHOM OcH AuarpaMMbl (c. 26 TeTpagu-IpaKTUKyMa).

Onsa obnerueHud HaXOoKIeHUA JuHUU H, 1 m3MepeHUIl e€ cMelleHWA OHA OT-
MeueHa Ha cueKTpax 3HakoMm H,. Ilena nmemenus cocrasiasger 10 HM, mo3TOMYy A
0o0JIee TOYHOTO OIPEAEJIEHUSA A MOKHO IPENJIOKUTh YUYEHUKAM JOIOJHUTEIbHO HC-
MOJIb30BAaTh JUHENKY C MHJIJIMMETPOBLIMU [EeJIEHUAMU.

ITocTpomB IO MOJIyUeHHBIM JAHHBIM IpaUK 3aBUCUMOCTU CKOPOCTU YIAJE€HUs Ta-
JIAKTUK OT PACCTOSHUA N0 3eMJIU, YICHUKU JeJIai0T BBIBOJ O COOTHOIIIEHUYN DPACCTOSHUS
[0 TAJIAKTUKU U CKOPOCTH €€ yJAJIeHWs: ueM [JajIbIlle PACIOJIOYKeHa TrajlaKTUKa, TeM
GOJIbITIE CKOPOCTh €6 yaasieHusi or 3emyr. Ha OCHOBAHWMU STOTO BBIBOJA YUEHUKHU 3a-
KJIIOYAIOT, UTO JaHHbBIE TAJTAKTUKHU YAAISIIOTCA OT 3€MJIU, IIPU 3TOM CKOPOCTH YIAJIEHUS
TaJIaKTUKY TPOIIOPIIMOHAJIFHA PACCTOSHUIO 10 Heé. POpMYyJIMPOBKY 3aKoHA XabbJia ciie-
IyeT 3ammcaTrh cjIoBaMu W B Buze dopmyssl Vv = H : r. OT™MeTuM, 4YTO, €CJIN YUEHUKU
HEBEPHO DPACIIOJIOMKUJIN TAJAKTUKH! 10 UX YAAJEHHOCTA OT 3eMJU B IIEPBOM 3aJaHuU,
OHU BPAJ JU TOJYyYaT NPABUJIBHYIO 3aKOHOMEPHOCTH (IIPAMYIO JUHUIO Ha rpaduxe).

Crnenyer oOpaTuTh BHUMAaHHE yYalllUXCA HaA TO, YTO 3HAUEHNE KPACHOI'O CMe-
HIeHusA He 3aBUCUT OT TOTO, B KAKOM CIeKTPaJbHOM MHTEPBajie HAXOMUTCA JUHUSI:
HAOJIIONeHUsA B OITUUYECKOM, DPaAUOAUAIIa30HEe, PEHTTeHOBCKOM [qUala3oHe maioT
ONHO W TO ’Ke 3HaueHUe 2.

Pekomennyercsas ob6cyauTh ¢ yUYeHWKaMU CJIEAYIOIIWI BOIIPOC: KaKoBa OyIer
CKOPOCTH yAajJeHus o0beKTa, KpacHoe cMelleHue Koroporo z > 1? Ecau umcmosb-
30BaTh GOPMyJay V = C * 2, MBI NIOJIyYUM 3HAUEHUE CKOPOCTH, IIPEBOCXOASAINEe CKO-
pocTb cBeta. Ho 3TO MPOTUBOPEUYUT ITOCTYyJIATaAM CIEIMAIHHON TEOPUU OTHOCUTEIh-
HOCcTH. B curyamuu, Korga vV ~ ¢, CKOPOCTb yAaJeHUA MOKHO HaiTu mo (opmyie

22 +22
= oo
2°+2z+2

Hnsa sHavenuit z > 1 u sra (opmysa CTAHOBUTCSA HEIIPUMEHUMOM, TaK Kak
Ha TAKUX OOJIBIIINX PACCTOSHUAX CaAMO IIOHSATHE CKOPOCTHU CTAHOBUTCS CJIOKHBIM U
HEOHO3HAYHBIM, U (DOPMYJILI CIEINAJIbHON TeOPUN OTHOCUTEJIHLHOCTU He PaboTaroT.

Ecau :xe peub uaét 06 oueHb HAJIEKUX O0BEKTaX, CIENYeT PacCMaTPUBATHL HE CKO-
POCTH WJIM PACCTOSHUS O HUX, a OIpelessieMble II0 CIeKTPaM KpacHBLIe CMeITeHUs.

Bojiee mogpo6HO 0 KpacHOM CMeIlleHMM U paciimpeHuu BcenenHoi cm.: http://
www.astronet.ru/db/msg/1162269; http://www.astronet.ru/db/msg/1320286.

B pamMKax BBITTOJTHEHUS 3aJaHUN MaHHOW PabOTHI MOCTATOUHO KpacHOE CcMe-
IeHNe XapaKTepul30BaTh KaK HAOJI0aeMoe CBOMCTBO JAJEKUX TaJJaKTUK, KOTOpOe
MOJKeT OBITh MCIOJIB30BaHO (M MCIOJB3YEeTCs) AJSA OIpPeNeeHus PACCTOSHUUN 10
HHUX C IOMOIILI0 SMINPUUYECKN YCTAHOBJIEHHOI'o 3aKoHa Xa6o6Jsa. Ecam ramakTuxa
M30JIMPOBAHA, TO 9TOT CIIOCO0 SABJIAETCA MPAKTUUYECKU €IUHCTBEHHBIM HAAEKHBIM
CII0CO0OM OIIpe/ieJIeHUA PACCTOAHUS OO0 HeE.

Ilpumenenue UHGOPMAYUOHHBLX MEXHONO2ULL

B mporiecce BBITIOSHEHUS JIaOOPaTOPHOIT paboOThl YUEHUKH MOTYT KMCIOJIb30BaTh
MOJATOTOBJIEHHBIE 3apaHee Tabauibl Microsoft Excel miu mogo6HBIE, KOTOPhIE YCKO-
PAIOT BBITIOJIHEHUE pacuéroB. Ha Bcex sramax ypokKa yUYeHUKU MOTYT KUCIIOJIH30BaTh
pecypcekl HTepHETA.
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TexXHOJIOTHYECKAasI KapTa ypoKa

NMOYPO4YHDIE

OTan ypoka
(pecypcei)

CopepxaHue
arana

JdeaTtenbHOCTb

yuutensa

y4yeHuka

AxTyanmsauys orop-
HbIX 3HaHWIA (y4eb-
HVIK, TeTpaab-npax-
TUKYM)

[oBTOpEHME ornpe-
neneHnn  n - dop-
Myn

3apaét Bonpockl, 06-
pallaetT BHMMaHWE Ha
BaXHble AeTanu

OTBeyaeT Ha BOMPO-
Cbl, NPUHMMaEeT y4a-
cTue B 06CYyXAeHUM

BbinonHeHve na-
6opaTopHoii  pa-
60Tl  (TeTpangpb-
NpPakTUKym)

BbinonHenve na-
6opaTtopHoii  pa-
60Tbl, Odopmne-
HWe pes3ynbTaToB

OpraHu3yeT BbINONHE-
Hue nabopaTopHoi
paboThl, okasblBaeT
NOMOLLb MPU BO3HKUK-
HOBEHUW 3aTPYyAHEHWU

BbinonHseT 3apaHus B
TeTpaaun-npakTukyme,
OTBEYAET Ha BOMPOChHI
015 3aKpensieHus ma-
Tepuana, 3adaéT BO-
NpPOChl Yy4nUTENO

MooBeneHne uTO- O6cyxaeHve Bbl- O6cyxpgaeT C y4vyeHu- Coobuiaer  yuutento
roB ypoka (y4e6- BOAOB, OTBETOB Kamu pesynbrathl pa- cBOU pesynsrarhbl,
HUK, 3a0a4HUK, Ha BOMpPOCHI 60Tbl, 3amaéT 3aga- dopmynupyet  npea-
MynbTUMeaniiHas HWE Ha [O0M rnofaraemMble BbIBOAbI
npeseHTaums)

YPOK 29. AKTUBHbIE TANTAKTUKWU N KBA3APbLI. CKOIMJIEHUA TANTAKTUK

3adauu ypoxa:

— chopmMupoBaTh IpeacTaBieHre 00 aKTUBHBIX raJlaKTUKax W KBasapax;

— II03HAKOMUTL C paciipejejieHureM TaJaKTUK BO BceJeHHOII.

INTnanupyemvie pesyrvmamovl. 06YyHeHUA YHLaAULe20CA:

— Ha3bIBaeT OTJIUUYUTEJIbHbIE OCOOEHHOCTM aKTUBHBIX TAJaKTUK U KBa3apoB;

— omnwuchkiBaeT (pU3UUECKYI0 MOJeJb KBasapa;

— IIPUBOAUT IPUMEPHI, IMOATBEPIKAAIONINE HaJIWUYWe TEMHON MaTepuu B CKO-
IJIeHUAX TAJTaKTUK;

— ONHCBHIBAET AUYEHCTYIO CTPYKTYPY PpacIpeleseHus TaJlaKTUK.

Hdocmuzaemovie pe3yrvmamuv. o6yuenus

JluunocmHuule: GopMUpPOBaHUE YOEKIEHHOCTH B MMO3HABAEeMOCTH BcejleHHOIi, B
HeOOXOAMMOCTH Pa3yMHOTO HMCIIOJIbL30BAHUSA NOCTHUIKEHUHN HAYKU IJsA JaJbHEHIIIEro
Pa3BUTHA IUBUJIN3AINYU, HAYYHOTO MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEH-
HOMY YPOBHIO DPa3BUTUS HAYKU, CAMOCTOATEJHbHOCTH B IPUOOPETEHUM HOBBIX 3HA-
HUN U OPaAaKTUYECKUX yMEHUI, OTBETCTBEHHOI'O OTHOIIEHUSA K yUYEHUIO.

MemanpedmemHtuvle: OBJlaJleHVe HABBIKAMU CAMOCTOATEJBHOTO IIPUOOPETEeHUs
3HaHUU, (GOpMUPOBaHUE YMEHUI NPUMEHATH 3HAHUA O 00bsCHEHUs HabJroxa-
eMBbIX SBJIEHUIH U IIPOIIECCOB, CTPOUTH JIOTHMUECKOEe DPACCYKIeHUe, YCTaHAaBIWBATH
IPUYUHHO-CJIEICTBEHHbIE CBSA3U, apTyMEHTUPOBATH CBOIO IIO3UIIUIO, OCYII[ECTBIATH
KOHTPOJIb CBOEIl MesTeJbHOCTU B IIPOIlecce MOCTUKEHHUs pesdyJsbTaTa.
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IIpedmemHusLe: OBIaleHNIe HAYUHBIM MMOAXOAOM K PEIeHUWI0 PAa3JHUUHBIX 3a1ad,
dopmupoBanue ymMeHus (GOpMYyJHUPOBATH TUIOTE3bI, IEJOCTHON HAYYHON KapPTUHBI
MUpa, IPeJCTaBJIeHUIl O MO3HABAEMOCTU MUpPa M 00 O0'HeKTHBHOCTU HAYYHOTO 3HA-
HUSA; OCO3HAHWE CBA3W MEXXKAY YPOBHEM DA3BUTUA HAYKW M TEXHUKU U COBPEMEH-
HBIMU IIpeJCTaBIeHUAMU O BcesieHHOI; (popMUpOBaHME HAYYHOTO MHPOBO33PEHUS
KakK pe3yJbTaTa U3y4YeHUs OCHOB CTPOEHUS MaTepuu U (PyHIaMeHTAJIbHBIX 3aKOHOB
(PUusuKm.

Pecypcovl ypoxra

OcHoBHBIE: YUeOHUK, 3aJaYyHUK, TETPaAb-IIPAKTUKYM.

HemoHcTpanmonnoe o6opyposanue: [TK u mynsTuMenuanpoekTop (Mau MHTED-
aKTHUBHAs JOCKa), JOKYMEHT-KaMepa, MeaAnao0BHeKThI.

Homawnee 3adanue

Vuebuuk: § 32, 33, orBeTuTh Ha Bompockl, 3amaum Ne 30, 31 Ha c. 124 yueb-
HUKa; 3aJauHUK: pasodpaTh pellleHme 3amaum 2 Ha c. 57, Ne 7.15.

Pexomendayuu memoducma

Hauats ypok peKOMeHAyeM ¢ OOCY:KIeHUsS pelIeHUs B3aJad U MTOBTOPEHUS
KJaccu(puranmuu rajakTuK.

O6cy:xjeHre HOBOT'O MaTepuajia HAaYMHAEM C OIIPeJesieHUs aKTHUBHBIX TaJlakK-
Tuk. CiieyeT OTMETUTH, YTO CIIEKTPHI AMeP 9TUX TaJIlakKTUK COAEePsKAT OUeHb SpPKUe
SMHUCCUOHHBLIE JUHNU. WX INMUPUHA CBUAETEJLCTBYET O OBICTPOM, CO CKOPOCTSIMI
B TBICAYM KUJIOMETPOB B CEKYHJIY, ABUKeHUU rasa. Kpome TOro, HabIIOZAIOTCS
MOIIIHOEe M3JIyYeHVe B OINTUYECKOM pPaAuoAuanasoHe M MH(PpPaAKPaACHOM IUana3oHe
U TOTOKY KOCMUYECKUX Jiyuell, oOpasymoIIuX HAa HEKOTOPOM PaCCTOAHUU OT SAApa
PaAMOVCTOUYHUKY OOJIBIIINX Pa3MEpPOB — PAZUOTATaKTUKU.

MexaHu3M BbIEJEHUS 9HEPIUU B AApaxX aKTUBHBIX TaJaKTUK IO CUX IIOD He
BOOJIHE siceH. B yueOHUKe JOCTaTOUHO MOAPOOHO omrcaHa HamboJiee paszpaboTaHHAS
MOZleJIb KBasapa: B IIEHTPe OMIPENeJEHHOTO TUIA TAaJaKTUK C BBICOKON 3BE3MHOI
IIJIOTHOCTHIO HAXOLUTCS MacCUBHAas YEpPHAA IbIpa.

CienyerT o0paTUTh BHUMAaHNE yYaI[MXCSA HA TO, UTO OJiarofapsi CBOeH BBICOKOM
CBETUMOCTH KBa3aphbl ABJIAIOTCA CAMBIMU [TAJEKUMU HaOJIIOJaeMbIMU OO0BEKTaMU
Bceenennoit. Ouenn Gosibllime KpacHble cmelneHusi (2 = 7,1 u Gojsiee) B cueKTpax
KBa3apoOB YKa3bIBAIOT HA OTPOMHBIE PACCTOSHUSA OO0 HUX.

Hab6uronenusi mOKasbIBAIOT, UTO TAJaKTUKU O0pa3yOT TPYIILI UM CKOIJIEHUS.
Eciu comocTaBuUTh pasMephl TaJIaKTUK C PACCTOSHUAMU MeEXKAYy HUMM, TO OKasbI-
BaeTCs, YTO TaJIJaKTHUKU TOpasfo TecHee COJMIKEHBI B IIPOCTPAHCTBE, UeM 3BE3NBLI B
ONHOU TrajlaKTHKe.

Kapruna pacmpegesieHus rajakTHK B IIPOCTPAHCTBe NPUBEJeHA HA PUCYHKE
Ha c¢. 123 yuebHHMKaA. ITO Tak Ha3biBaeMas KpyIHoMacIinTabHas CTPyKTypa Bce-
JeHHOUW. ABTOp ydueOHUKA WCIOJb3yeT aJbTePHATHUBHBIA TEPMUH — «JUEHCTaT
CTPYKTYpa».

IIpepnaraemM ydamuMcs pacCMOTPETH CAMOCTOATEIbHO IIPUMEDP DelleHud 3axa-
yn (c. 56 samauHuKa). AHAIUSUPYSA MOJYUEHHBINA pPe3yJbTaT, OTMeYaeM, UTO TEM-
Hasg MaTepusd UI'PaeT PeIIalollyio PoJib B 00befUHEHUU TaJIaKTUK B CKOIIeHus. He
Oyab e€, raJaKTUKU Obl pas3jeTenuch B IIPOCTPAHCTBE.

3agaua 2 Ha c. 57 3aJjauyHUKa WHTEPECHA TeM, UTO ydalllhuecsd y3HAIOT O HOBOM
eIVHUIlE UBMEPEHUS PACCTOAHUN — 2alaKmMu4vecKkom napaniakxce.

Ilpemyiaraem ydamimMcs CaMOCTOSTEJNbHO peInuTh 3agzaum Ne 7.16, 7.27.

3akaHYMBaeM YPOK IIOJBeJeHHeM HTOTOB II0 TeMe U OOCYy:KJeHWeM BOIIPOCOB,
IpeIoKeHHBIX B yueOHuKe (c. 124).
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INpumenenue uHGOPMAUUOHHBLX MEXHONO2ULL
YPOK mOJIeBHO COHIPOBOAUTH MYJbTUMEIUNHON Tpe3eHTaliueil, feMoHCTpaluei
Mennao6beKToB. Ha sTame caMoCTOATENBLHOTO DEIIeHUs 3aJau YUYEHUKU WIN yUu-

TeJb C IMOMOIIBIO JOKYMEHT-KaMephbl IeMOHCTPUPYIOT Ha dKPaHe pPellleHue 3aJauu,

NMOYPO4YHDIE

00'BACHAIOT €ro XOJ U aHAJU3UPYIOT IOJIyUeHHbIE Pe3yJIbTaThl.

TexHoJOTHUUECKAS Kapra yporxKa

dTtan ypoka
(pecypcbi)

CopepxaHue
arana

AeaTenbLHOCTb

yuutensa

y4yeHuka

MpoBepka ycBoe-
HUS  MaTepuana
MpOLLIOro  ypoka

OTBETHI HAa BOMPO-
cbl,  obcyXxaeHve
peleHs  3agay,

OpraHusyeTt nosToOpe-
HWe, 3adaéT BoMpo-
Cbl, KOpPPEKTUpyeT u

OTBeyaeT Ha BOMpOC,
aprymeHTupyss  CBOIO
TOUKY 3peHusi, 06bsC-

matepuana (y4eb-
HUK,  MyfbTUMe-
[niHas npeseHTa-
umst)

MeONNHYI0 npeseHTa-
uuio, dopmynupyet
onpeneneHus, obpa-
waet BHUMaHWe Ha
BaxHble JeTtanun, ne-
naeT 3anucum Ha [o-
cKke

(y4ebHuk, 3apau- 3afaHHbIX Ha [I0M [OnonHseT OTBETHI, HSIeT pelleHns 3apad
HUK) npoBepsieT  pellueHne

3apad
M3y4eHne HoBOro becepna Mcnonb3yet  MynbTU- CnywaeTt o6bsicHeHue

yunTens, ydacTtByeT B
obcyxaeHnn, 3anmchbl-
BaeT onpeneneHus u
BbIBOAbI B TeTpaau

Pa3bop peleHus
3a4a4 (3agayvHuk)

Ob6bscHeHVe pe-
LeHnss 3agaqn

AHanunauvpyet ycno-
BUe, 3anucoiBaeT
LaHHbIE, oObACHsEeT

pelleHne 3apaun, 06-
CyXOaeT C ydYeHuKamu
OCHOBHbIE MYHKTbI pe-
LeHus

YyacTByeT B aHanvse
ycnoBua 3agadv, 3a-

nnucbolBaeT peweHne
3agaqyn B TeTpaaum,
BblOeNdeT OCHOBHbIe

aTanbl peweHna

PeweHne 3apad
(y4ebHuk, 3apay-
HUK)

PeweHne 3apay

Momoraet yuyeHuky B
peLueHnn 3apauu,
KOMMEHTVPYET U [Ao-
NnonHaeT aTanbl  pe-
LweHus

AHanuaupyeT ycnosue
3agjadun, 3anucbiBaeT
[aHHble, HameyaeT
nnaH pelieHns un pe-
ann3yeTt ero

MNopBeneHne nto-
roB ypoka (y4e6-
HUK, 3aa4HUK,
MynbTUMeLNiHas
npeseHTauns)

06006ueHne nay-
YEeHHOro Marepu-
ana, oueHka pa-
B0Tbl y4aLumxcs

Mpepnaraer BONPOCHI
ons obcyxaeHus,
noaBOANT UTOMN

an/IHI/IMaeT y4yactne B

obcyxaeHnn, oueHu-
BaeT OTBEThbI OOHO-
KNaCCHWNKOB, CBOIO
paboTty
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CTPOEHME U 3BOJIIOLIUA BCENIEHHOM

Hnmezpayuonnoe npocmpancmeo

Ddusura: 3aKOH BCEMUPHOT'O TATOTEHUSA, 3aKOHBI COXPAHEHUSI MMITYJIbCA, S9HEP-
rmm, MOMEHTa HUMIIYJbCa, IMKaJa 3JeKTPOMATHUTHBLIX BOJIH, JJIEKTPOIUHAMUKA,
IpUPOAa M3JIYUYEHUs, IIPOUCXOKIEHNE CIIEKTPOB W CIEKTPAJbHBIA aHanus3; GpusukKa
DJIEMEHTAPHBIX YACTHUIl; OOIas TeOPUus OTHOCUTEJIbHOCTH.

Mamemamura: ipeobpasoBanus (OPMYJI U BBIUUCJIEHUS IIPU PEIleHUU 3ajad,
SJIJINIIC U eT0 CBOICTBA.

Xumus: XxXUMUYeCKUe 3JeMeHThI, B3aUMOJENCTBUE XUMUUYECKUX BJIEMEHTOB.

Humepnem-pecypcut

AcTtpoHeT — poccuiickad acTpoHOMHUUecKas ceTh (HayuHasa uHGOpMAaUUs II0
aCTPOHOMUM, IJIOCCAPUI, OUOIMOTEeKAa aCTPOHOMUYECKON JIUTEepaTypsrl, ororaaepes
KOCMHUUYECKHX O0BeKTOB u T. m.) — http://www.astronet.ru/

Cratba o napagokce OQubbepca — https://elementy.ru/trefil/21182 /Paradoks Olbersa

Anexkcaunp WsBanmuwmk. Pamnme craguu sBosionuu Bceemxeumnoir — https://
postnauka.ru/faq/63504

Jlekniua mpodeccopa KocMmoJioruu u acTpodusumku KeMOpPHIIKCKOTO yHUBEP-
curera Mapruna Puca o mpomaom u Oyayinem Bcesennoii (mepeox) — https://
postnauka.ru/video/79302

MyasThuibM 0 HYKJIEOCHUHTE3e, IIONCKEe XUMUYECKUX 95JIEeMEHTOB UM COCTaBe
3Béan — https://postnauka.ru/animate/88761

MyabThpuabM o (PyHIaMEHTAIbHBIX OTKPBITUSAX B OCHOBE TeOPUU DBOJIBIIIOTO
B3pbIBa, 00 WHOMIANNOHHON MoAeau BcejleHHOM M O PEJIUKTOBOM H3JIYUYEHUU —
https://postnauka.ru/animate/79408

Hn@opmayuonHnsvie pecypcol

Yyebno-memoduueckuit komnaerxc: yueouuk (c. 125-134), sagaunuk (c. 58—61).

Hdononnumenvnovie pecypcot

1. KRawiros []. IO., Kondarxosa E. B. MeroauduecKoe mocobme MO MCIOJIH30BAHUIO
KOMILJIeKca yueOHOro o0OpYOOBAHMSA [Js IIIKOJBLHOI'O KaOumHeTa acTpoHOMHH. — M.:
IIpocsemnrenne, 2018.

2. Kondakrosa E. B., Knvikos []. FO. ActpoHomusi. MeTonguueckre pPeKOMEH-
AUy II0 IIPOBeNeHUI0 MmpakTmuecKux pador. 10—11 kiaaccel: yueb. mocobue OJist
o01reo0pasoBaT. opranmsainuii: 6a3osuiii ypoBeab. — M.: IIpocsemienue, 2018. —
http://www.spheres.ru/physics/about/224/2757

3. Jlesuman E. II. MeToguKa MpemofaBaHUs ACTPOHOMUU B CpPemHEH ITKOoJie. —
M.: IIpocgerenue, 1965.

4. MeTomuKka mpenoJaBaHUs AaCTPOHOMHHU B CpemHEeH IIKoJe: ITocodue s
yuutena / B. A. Bopormos-Bembamuuos, M. M. araes, A. B. 3acoB u ap. —
M.: IIpocgerenue, 1985.

5. Cypdun B. I'. Acrponomusa: Bek XXI. — ®pasuno: Ber 2, 2007.

6. Tamapuurxos A. M., Yezoavnuros O. C., Padees E. H. Acrpornomusa. Coop-
HUK 3amau u yupaskHenmuii. 10—11 kgaccel: yueb. mocobue mjis obIiieo0pasoBar.
opraumsanuii. — 2-e usg. — M.: IIpocsemienne, 2018.

7. Yepenawyx A. M., Qepnun A. J]. Bcenennasi, KU3Hb, UEPHBIE OBIPHI. —
Dpasuno: Bek 2, 2003.

8. Illxnosckuii H. C. Bcenennas, »XKus3ub, pasym. — M.: Hayka, 1976.

9. Ounurionenus mua gereii. T. 8. Acrpomomus [Tekcr] / I'm. pem. M. . Ax-
cémoBa. — M.: Asaura+, 1997.
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IHenu:

— IIO3HAKOMWUTL C Pa3JesioM aCTPOHOMHUU — KOCMOJIOTHEl, €€ IpPeaMeTOM U
3amavuamu;

— II03BHAKOMHUTHL C MapajoKcaMy KJIACCHUYECKONM KOCMOJIOTHH;

— o0060CcHOBATh HEOOXOAUMOCTH KCIIOJH30BAHUS OOIIEel TEOPUH OTHOCUTEIHLHO-
CTU AJISI TOCTPOEHUS MoAesu BcesleHHOI;

— copMUPOBATh IIPEJCTABJIEHNE O KOCMOJOTHMYECKOU Mojeau BceneHHOU u
Pa3BUTHUU DTOU MOIEJIU;

— OIIEHUTHh PaJNWyC MeTaraJJaKTHUKU, Bo3pacT BcejieHHOI;

— II03HAKOMUTH C JAaHHBIMU HAOJIIOAEHUH, IPUBEAIINMUA K CO3ZAHUIO MOIEJIU
ropsauyeii BceneHHOM.

DopmeL opzanuzayuu ywebHoOU OeamenvHocmu

dpoHTanpHad padoTa YUYHTENs ¢ KJIACCOM, MEMOHCTPAIMU C KCIOJb30BAHUEM
MYJIbTUMELUACPENCTB, BBLIIOJHEHNE YUYeHHUKAMU WHIWBUAYAJbHBIX 3aJaHU C HC-
HOJIL30BAHMEM YUYeOHO-MEeTOAMUYECKOro KOMILIeKca, pabora B MaJbIX IpyIIax, Jia-
6opaTopHas pabora.

ITnanupyemvie pe3yromamuvl. 060yueHUA YLau,ezoca:

— 3HaeT IpeaMeT U 3aJadyu KOCMOJIOTUU;

— 3HaeT, B UéM 3aKJIIOUAeTCA U KaK 00bscHAETCA (POTOMETPUYECKUN ITapajoKcC;

— 00BbACHAET He0O0XOAMMOCTh HCIIOJIb30BAHUSA OOINEll TeopUU OTHOCUTEJIHLHO-
CTH [IJIs1 TIOCTPOEHUs Mojeau BceleHHOI;

— yMeeT pacCUMTHIBATH KPUTUUECKOEe 3HAaUeHUe IIJIOTHOCTU BelecTBa Bo Bce-
JIEHHO;

— BHAeT CIleHapUU 9YBOJIIOIIMOHHOTO Pa3BUTUS BceJIeHHOU B 3aBUCUMOCTU OT
KPUTUUYECKOro 3HAUEHUs ILJIOTHOCTU BEIeCTBA B HeEll;

— BBIUNCJIAET PAAUyC METarajJaKTUKHU; BO3pacT BcelleHHOI, MCIIONb3ysA 3aKOH
Xab0ia;

— 00BACHAET, B UEM COCTOUT CYIIHOCTbL TEOPUU DBOJBIIIOTO B3PHIBA;

— IIPUBOAUT MPUMEPhl MAAHHBIX HAOJJIOAEHUIH, IOATBEPIKAAIONINX BEPHOCTH
Mozesu ropsaduein BceleHHOI;

— 3HAaeT, YeM BBI3BAHO PEJIMKTOBOE U3JIyUeHUeE.

YPOK 30. KOHEYHOCTb M BECKOHEYHOCTb BCENEHHOMW.

PACLLUNPAIOLLAACA BCEJIEHHAA

3adawu ypokra:

— IIPOMOJIKUTL (DOPMUPOBAHNE IOHATUA «BceneHHas»;

— IIO3HAKOMWUTL C Pa3JesioM aCTPOHOMHUU — KOCMOJIOTHEH, €€ IIpPeaIMeTOM U
3aJauyamMu;

— IIO3BHAKOMHUTHL C (POTOMETPUUYECKUM I1apagoKCOM;

— 000cHOBaTh HEOOXOAMMOCTH WMCIIOJB30BAHUA OOINENl TEOPUU OTHOCUTEIHHO-
CTU AJISI TOCTPOEHUS MOoAesu BcesleHHOI;

— copMHupPOBaTh MpEJCTAaBIEHNEe O KOCMOJOTMUYECKONH MOJeJU PACIINPIO-
mielica BcesieHHOIT;

— JaTh OoIpefelieHNe KPUTUUYECKOTrO 3HAUEHUS CPeaHel IJIoTHOCTH BceieH-
HOI;

— TMPOCJIEAUTH Pa3BUTHE KOCMOJIOTUUECKOII MOJe/Nd OT €€ BO3SHUKHOBEHUS 0
HAIIUX THEH;

— OIIEHUTHh PajnUyC MeTaraJJakTHUKM, BO3pacT BceleHHOIA.
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ITnanupyemoie pe3ynomamovl. 06Yy4eHUS YULAULE2OCA:

— (opMyJIMpyeT ompeneeHre KOCMOJOTUN, HA3bIBAET IIPEIMET 1 3aJa4u KOC-
MOJIOTHUH;

— dopMyaupyeT U O0BACHAET CYTh (POTOMETPUUECKOTO IIapamoKca;

— 00BACHAET HEOOXOAMMOCTh HCIIOJB30BAHUS OOIEedl TeopUU OTHOCUTEIHLHO-
CTU OJIS IIOCTPOEHUSA MOJeJu BcesieHHOI;

— gamnucbiBaeT (GopMyJay i BBIYUCICHUS KPUTUUYECKOrO 3HAYEHUSA ILJIOTHO-
CTH BelllecTBa BO BcelleHHON M OO0'BsCHSAET IIapaMeTPhI, BXOIAIIHE B HEE;

— pacCUUTHIBAET KPUTUUYECKOEe 3HAUeHUe IIJIOTHOCTU BelllecTBa BO BceseHHOIT;

— OIIKCBHIBAeT CIlEHAPUU DBOJIIOIMOHHOTO DPasBUTUsA BceseHHOU B 3aBUCUMO-
CTH OT KPUTUYECKOTO 3HAUEHUA IJIOTHOCTU BeIecTBa B Hell;

— OIleHMBaeT Paguyc MeTarajJaKTUKU;

— BBIUUCJSAET Bo3pacT BcelleHHOM, MCIOJNL3YsA 3aKOH Xab6Jia.

Hdocmuzaemoie pe3aynomamuv. o6yuenus

JluunocmHuule: QopMUpoOBaHUEe YOEKIEHHOCTH B NO3HABAaeMOCTH BcesieHHO,
B HEOOXOIMMOCTU PasyMHOTO HCIOJb30BAHUA MNOCTHUKEHUA HAYKU NOJA JaJdbHeIi-
I1er0 PasBUTHUA I[UBUJIU3ANUN, HAYYHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pas3BUTUS HAYKHU, OTHOIIEHUS K ACTPOHOMHUM KaK K BarKHOM
COCTaBJIAIOINE COBPEeMEHHON HAY4YHON KapTUHBLI MUpPa WM KYJbTypbI O0IIlecTBa; ca-
MOCTOATEJIBHOCTH B IIPUOOPETEHNN HOBBLIX 3HAHMN M NPAKTUUYECKUX yMEHUIA; OT-
BETCTBEHHOT'O OTHOIIEHUSA K YUYEHUIO.

MemanpedmemHtule: PoOpMUPOBAHUE YMEHUIl IPUMEHATH 3HAHUA AJA 0O0Bsc-
HeHUs HaOJJI0JaeMbIX SABJEHUH W IPOIECCOB, CTPOUTH JIOTUYECKOE pacCysKAeHUe,
yCTaHABJIMBATh NIPUUYNHHO-CJIEICTBEHHBIE CBA3UW, apIyMEHTHPOBATH CBOIO IIO3UIIUIO,
OCYIIIECTBJIATH KOHTPOJIb CBOEH HNeATEJLHOCTH B IIPOIECCe HOCTHKEHUSA Pes3yJibTaTa.

IIpedmemHusLle: oBIameHNE HAYYHBIM IIOJXOJOM K DPEIIeHUI0 Pas3IUYHBIX 3a-
maud, (popMHpOBaHME yMEHUH (OPMYJIHMPOBATHL T'MIIOTE3bI, AHAJIU3UPOBATDL JAHHBIE
HAOJIIONeHnl, OIleHNBATh IIOJIyUYeHHbIE Pe3yJIbTaThl, (POPMHPOBAHME HAYYHOI'O MU-
poBO33peHusaA KaK pesyjbTaTa MU3yYeHUs OCHOB CTPOCHUS MaTepuu U (QPyHIaMeH-
TaJbHBIX 3aKOHOB (DU3UKMU.

Pecypcovl ypoxra

OcHoBHBIE: YUeOHUK, 3aJaYHUK, TETPaAb-IIPAKTUKYM.

HemoucTpanmonnoe oGopymoBanue: IIK u MynabTuMenuanpoeKTop (Uam UHTe-
pPaxkTUBHAA [OCKAa), HJOKYMEHT-KaMepa, Meauao0beKTh.

Homawnee 3adanue

Vuebuuk: § 34, 35, orBeTuTh Ha BOIpOCHI, 3amauu Ne 32, 33 Ha c. 130—131
yueOHUKA; 3amauHuKk: Ne 8.2, 8.4.

Pexomendayuu memoducma

PexoMenayem HauaTh ypoOK ¢ 0030pa JaHHBIX HAOJIIONEHUN, MOJYUEHHBIX B II0-
cienuue roabl. PyOpuka «3HaeTe JU BBI, YTO..» Ha c. 125 yuyeOHUKA COAEPIKUT
uHpoOpMANUI0 O HAOJIIOIEHUAX, CBUIETEJILCTBYIOIIUX O I'PAHAMO3HBLIX MaciiTadax
Bcenennoii. Cirenyer oTMeTUTh, YTO I'PAHUIBI HAOJIIOaemMoii objgactu BeeleHHON —
MeTaraJJakTUKU — YBEJUYUBAIOTCSA II0 Mepe COBEPIIeHCTBOBAHUA HAOJII0JaTeIbHON
TeXHUKN W TEeXHOJIOTMI HaOJIIOLeHNs.

O0BeKTOM MBYyUYEHUs KOCMOJIOTUU sBJsieTcs BcesmenHasa B mesom. OcHOBHaAs 3a-
Jadya KOCMOJIOTUU — IIOCTPOEHUE TaKOW KOCMOJOTMUECKOM MOJesu, KoTopas, OIH-
pasch Ha (QUBUUYECKUE TeOpuu, OO0BACHsAIA Obl BCI0O COBOKYIHOCTH HAGJIIOZAEMBIX
dakxToB. B MIKOIBFHOM Kypce acTPOHOMUU CJIEAYEeT YIOMSHYTH JIUIIb O HECKOJBbKUX
U3 HUX, TAK KaK HEeKOoTopble (haKThl (HAIIPpUMEDP, OAPUOHHASA ILJIOTHOCTb, 9HTPOIIMS
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BcesenHoil) BBEIXOAAT 3a PaMKHU IMKOJBHBIX KYPCOB (DUBUKU M ACTPOHOMHUU U TpPE-
OYIOT CHeIUaJIbHOIN MMOATOTOBKU YUAIITMXCS.

IIpu pasbsacHeHun (HOTOMETPUUYECKOr'O IIapamoKca, YacTOo Has3bIBAeMOro Iiapa-
moxcom Oubbepca, yamoOHO MCHOJIB30BATH CJHEAYIOIMUI HATJAALHBIN IIPUMED
(puc. 12). Ecau HaxoauThCsI B OOJIBIIIOM JIECY B OKPYKEHUU JEPEBbEB, TO, B KAKYIO
OBl CTOPOHY BBbI HHM IIOCMOTPEJIM, Balll B3IJIsAA 00d3aTeJbHO HATKHETCS HA CTBOJ
Kakoro-uubyap mepeBa. CKBO3b CTBOJIBI HUYEro APYroro yBUAETH He yIacTCH.

)

3

Puc. 12. Hanocmpayus napadoxca Oavbepca

Ha mpors'keHUU MHOTUX BEKOB CYIIIECTBOBAJIO IIPEICTaBJIeHWE O OECKOHEUHOM
mupe 3B€3n. Ho B TakoM ciyuyae HaIll B3IJISA IPU CO3ePIaHUU sICHOTO HebGa Bcerma
OBl HATKHYJICA Ha KaKyI0-J1100 3Be3[y aHAJOTUUYHO CUTYaIUU C AEPEBbSIMH B Jecy.
He60 6b1y10 GBI He TPOCTO OEJIBIM, a OCJEIMNUTEeIbHBIM, KaK moBepxHOcTh CoJrHIIA.

CraBuM mepes ydamimMHuUcA IPOOJIEMY: KaK OO0BACHUTH, IIOUYEMY HOUYBIO HeOO
Témuoe? PasbscHenue mapagokca Oisbbepca 3aKjOuYaeTcsa B KOHEUHOCTH Bceesen-
HOIi, a CJIeloBaTeJIbHO, YMCJIO 3BE3] B HOUHOM HebOe TaKiKe KOHEUHO, XOTd U OUYEHb
Besuko. K ToMy ke 3BE3IBI pacIpelesieHbl B IIPOCTPAHCTBE HEPABHOMEDHO: BCIIO-
MHHaeM 0 AYEeUCTOoil CTPYKType BceseHHOI (MaTepuas IPOIILJIOTO YPOKA).

O6myo Teopuio orHocureabHocTu (OTO) yuammecs B HIKOJIBLHOM Kypce Ghu-
3UKU He M3ydaioT. Te IOJIO’KeHUsA, KOTOphble TPEOYIOTCSA /s HOCTPOEHUS MOIeun
Bcenennoii, npusenennl B yuebHuUKe (c. 127). He ciemyer yriy0oasaThcA B pasb-
sAcHenue nosokenuit OTO, OCTATOUYHO OCTAHOBUTHCS HPOCTO HA WX KOHCTATAIIUU.

ITpu ommcanuum COBpeMEHHO! KOCMOJIOTHMYECKOU MOZEJU CJIeAyeT OIUpPaThCSA
Ha uMeloIuecs MaHHBbIe HaOmomenuii. HabOaiomeHusa yKasbIBalOT Ha pacIIupeHure
Bcenennoii. CienyeT CIpoCUTh yUaIlllUXxcs, KakKue MMEHHO (haKThl, OCHOBaHHBIE Ha
HaOJIONeHUAX, IIPUBOAAT K BBIBOAY O pacHimpeHuu BcesleHHOU (KpacHoe cMeIleHue
JUHUN B CIEKTpax majdékmx rajgaktuk). O6cy:kmas pacinupenHue BceeHHOMH, cie-
IYeT COCPEeJOTOYUTH BHUMAHWME YyYaI[MXCA HA CJIEAYIOIEeM:

1. PacmupeHue He O3HauYaeT yBeJIWYEHUA DPAa3MEPOB BCErO, UTO CYIIIECTBYET
BO Bcenennoii. Pacmimpenue acTpoHOMUYECKUX OOBEKTOB (3BE3Q B IIpoIlecce 3BO-
JIIOIIUY, TYMAHHOCTEN ¥ T. II.) BBI3BAHO IPUUYMHAMU BHYTPEHHEro, a He KOCMOJIO-
TUYECKOT0 XapakKTepa.

2. Pacmupenue BceseHHOU ciefyeT mOHMMAaTh KaK yAajleHHe OPYT OT Apyra
(u or Hac) JaJEKUX O0BEKTOB U UX COBOKYIHOCTEH: TajlaKTUK, CKOIJIEHUH rajiak-
TUK, KBa3apoB.
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3. Habamogaemoe ymajeHume OT HAC raJIaKTUK M KBasapoB He 03HAYAET, UTO
3eMJis1 3aHUMaeT ocoboe mecTo Bo Bceenmenuoii. Eciiu 6bI MBI CMOTJIM IEPEMECTUTD-
cs B APYIyI0 raJakKTUKY, TO W U3 HeE MbI Obl HAOJNOZaIN yHajdeHue TATEKUX
raJjakTuK W KBasapoB.

4. YpoaneHue AaJéKUX TaJaKTUK APYT OT Apyra (M OT HAC) SABJISETCA CJIeH-
cTBHUEM OBICTPOTO PACIIHUPEHUSA TOU Cpelbl, U3 KOTOPOW BO3HUKJIN TaJaKTUKU.

B yuebuuKe nmpuosuTca opMyJia AJIs BRIUMCIEHUS KPUTUUECKOrO 3HAUEHUSI
cpenuei miaorHocTu BermecTBa. CienyeT oO0paTHUTh BHMUMAaHNE YUYAI[UXCS, YTO ITO
3HAUeHMNe 3aBHCUT OT 3HAUEHUs IIOCTOAHHON Xab0Jsia, KOTOPOE YTOUHSETCS IIO
Mepe COBEpIIeHCTBOBAHUS TeXHUKH HAOJIIONEHUMH.

3axkon Xa006Jia, KOTOPBIA ObIJI M3yUeH B IIPENbIAYINeil TeMe, IIO3BOJSIET BbI-
YHCJIUTh MaKCHUMaJbHOE PACCTOSHME, A0 KOTOPOTO MOKHO HaOJ0gaTh HeOeCHbIe
TeJa, T. €. paguyC MeTaraJJaKTHUKMN, a TaKyKe OIeHWUTH BO3pacT BcesleHHOI.

HaHHBII YyPOK HACBHIIEH TEOPETUYECKUM MAaTePUAJIOM, MTOBOJBHO CJIOMKHBIM
IJIA MMOHMMAHUS y4Yall[UMUCsS. B 3aKJOUeHMe cjaefyeT OTMEeTUTh, YTO KOCMOJIOTH-
UyecKas MOJeJIb OTPakaeT CTeleHb HaIllero IMOHMMaHuA Ipuponbl. Ilo mepe pac-
IMIUPEHUsA U yrayOJIeHWs] HaMIuX SHAHUM MEHSTCSa Mozeaun. MOMKHO MIpPOBECTH
aHAJIOTUIO C MOJEJSIMU aToMa, 3JIeMEeHTAPHBIX YaCTHUIl, BHYTPEHHEro CTPOeHU’S
3BE3O U T. I.

s saxkpemieHUs M3YUEHHOTO MaTepuajia PacCMOTPUM IIPUMEpP PeIleHus 3a-
mauu 1 Ha c. 60 3amauHuKAa.

IIpumenenue UHGOPMAUUOHHBLX MEXHONOZUL

YPpoK moJe3HO COIIPOBOAUTL MYJBTUMENUIHON ITpe3eHTaruel, JeMOoHCTpaluen
Mennao0beKTOB. Ha Bcex sTamaxX ypoKa YUYEHHKH MOTYT MCIIOJb30BaTh PECYpPCHI
HNurepuera.

TexHOJIOrNYEeCKasi KapTa ypoKa

dT1an ypoka CopepxaHune AedaTenbHoCcTb
(pecypchbl) aTana
yuurtens y4yeHuka
MpoBepka ycBoe- OTBeTbl Ha BO- OpraHusyeT MnoBTOpe- OTBevaeT Ha BOMPOC,
HUS  MaTepuana npocsbl, obcyxae- HWe, 3amaéT  BoMpo- aprymMeHTUpys  CBOIO
NpOLUIOro  ypoka HWEe pelleHus 3a- Cbl, KOPPEeKTUpyeT u TOUKY 3peHust, 06bsC-
(y4ebHuk, 3apay- nau, 3a[laHHbIX [OMNONHSeT OTBETHI, HSieT peLleHus 3anad
HUK) Ha OoMm npoeepseT  peLlleHns
3agad
M3yyeHne HOBOro Becepna Mcnonb3yet  MynbTu- Cnywaet 00bSCHEHME
martepuana (y4yeb- MeauiHylo npeseHTa- yunTens, ydacTteyeT B
HUK,  MyJbTUME- umio, dopmynupyet 06CyXOeHUN, 3arnnchl-
ONiHas  npeseH- onpepeneHus, obpa- BaeT OnpefeneHus u
Tauus) LWaeT BHMMaHWEe Ha BbIBOObI B TeTpaau
BaXHble getanu, ae-
naeT 3anMcu Ha fao-
cke
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lMpoaomkeHne
9Ttan ypoka CopepxxaHue AeatenbHOCTb
(pecypchbl) aTana
yuurtens y4YyeHuKa

Pa3bop pelueHns
3agay (3agadvHuk)

Ob6bsicHeHe pe-
LieHs 3agaqn

AHanusupyeT ycrosue,
3anncbiBaeT  JaHHble,
00bsACHSIET  pelueHune
3aja4n, ob6CcyXpaeT c
YY4EHUKAMU  OCHOBHbIE
NYHKTbI peLleHns

YyacTByeT B aHanuse
yCcnoBsus 3agaqu, 3a-

nncbiBaeT  pelueHune
3agaum B TeTpaau,
BblAENSeT  OCHOBHbIE

aTanbl peleHnsa

MNopBeneHne mnto-
rop ypoka (y4e6-
HUK, 3a[a4HUK,
MynbTUMeaniiHas
npeseHTauns)

06006ueHne nay-
YeHHOro marepu-
ana, oueHka pa-
B0Tbl y4alumxcs

Mpepnaraer BoONPOCHI
ons obcyxaeHus,
noaBOANT UTOMW

an/IHI/IMaeT y4yactne B

obcyxaeHnn, oueHu-
BaeT OTBEThbI OOHO-
KJIaCCHUNKOB, CBOIO
paboty

YPOK 31. MOJEJIb TOPSAYEA BCENIEHHOWN

3adawu ypokra:

— MO03HAaKOMHUTH C JAHHBIMU HaOJIOAeHUi, Garomaps KOTOPLIM ObLIa CO3maHa
MoJeJib Topsuyeil BceceneHHOI;

— IIO3HAKOMUTL C Teopuelli BoJjbIloro B3pnLIBa;

— [IaTh ONpeeJieHNe IIOHSATHUSA <«PEeJUKTOBOE H3JIYUYEHUE»;

— YCTAHOBUTH IPUYUHBI HAJUUYUA PEJIUKTOBOrO M3JIYUEHUS.

ITnanupyemoie pe3yromamuvl. 060yueHUA YLau,ezoca:

— IeMOHCTPHUPYEeT 3HAHH’Ee CYIIHOCTH TeOpUU BOJIbIIIOro B3pPLIBA;

— IIPUBOAUT IIPUMEPHI OCHOBAHHBIX Ha HAOIOAeHUAX (paKToB, Garomaps Ko-
TOPBIM OBbLIIA CO3JaHA MOJeJIb ropsiueil BcesieHHOIT;

— JIaér oImpejelieHNe PEJUKTOBOrO M3JIYUEHNS;

— 00BACHAET MPUUYUHBI HAJUUUS PEJIUKTOBOTO M3JIyUYEHU.

Hdocmuzaemsvle pe3synbvmams. 06yueHus

JluunocmHuole: opMHUpPOBaHUE YOEKIEHHOCTH B IMO3HABaeMOCTH BceleHHOIi, B
HEeOOXOAUMMOCTH Pa3yMHOTO MCIIOJb30BAaHUS MNOCTHKEHUNM HaYKU [OJA OajJbHeHIme-
ro pasBUTHUA I[UBUJIMN3ANUMN, OTBETCTBEHHOI'O OTHOIIECHUSA K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH YYAIIMXCSI K CAMOPA3BUTHUIO M CAMOOOPA30BAHUIO, OCO3HAHHOMY BBI-
00Opy U IIOCTPOEHUIO AajlbHEHITel WHAWBUAYAJIHLHON TPAEKTOPUU OOYUEHUS.

MemanpedmemHboie: OBJIaJieHUE HABBIKAMH CaMOCTOSATEJIBHOTO MPUOOpPEeTEeHUs
3HaHUM, (OPMUPOBAHVE YMEHUH IPUMEHSTh SHAHUA AJA OOBACHEHWS HalbJiomae-
MBIX SABJEHUH U TpoIeccoB, (opmupoBanme u pasButue MKT-KomIeTeHInii; mpu-
o0peTeHre OIIbITa CAMOCTOSTEJLHOI'O IIOMCKAa, aHaam3a U oTbopa mH@OpPMAIUU C
HCIIOJIb30BaHNEM Pa3/IMYHBIX MCTOYHHKOB.

IIpedmemHnubie: (popMUPOBaHUE IEJOCTHON HAYYHOM KapTUHBI MUPA, IPEACTaB-
JeHUIl O II03HABAEMOCTH MHPA U 00 OO0BEKTHBHOCTU HAYUYHOTO 3HAHWA; IIOHKUMA-
HUe (PUBUUYECKOI CYIIHOCTU HAOJIOJAAeMBbIX aCTPOHOMHUECKUX SIBJIEHUHN, BIAUSHUSI
KocMoca Ha 3eMJI0 U JKU3Hb JI0Iel; 0oCO3HaHWe CBA3U MeKIY YPOBHEM Pas3BUTUSI
HAYKM W TeXHUKU Y COBPEMEHHBLIMH IIPECTABJIEHUAMU O BcelleHHOIA.
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Pecypcovl ypoxa

OcHOBHBIE: YUeOHUK, 3aJaYHUK.

lemoncTpanuonnoe odopynosanue: [IK 1 MmynabTuMenuanpoeKTop (U1 WHTEP-
aKTUBHASA JIOCKA), MOKYMEHT-KaMepa, MeIUao0heKTHI.

Hdomawnee 3adanue

Vuebuuk: § 36, orBeTUTh Ha BOIIPOCHI; 3aJauHUK: Pas3o0paTh pelleHue 3aJadu
2 ma c. 57, Ne 7.15.

Pexomendayuu memoducma

VpoKk HaumHaeM C I[OBTOpeHus ImpoiiseHnoro. IlpemyiaraeM ydaliuMcs OT-
BETUTh Ha Bompochkl Ha c. 127 m 131 yuebHHKA, OOCysKJaeM peIlleHue 3agad
Ne 32, 33 yuebHHUKA.

B mpomecce pemerus 3agaum Ne 32 yuaimuecsa BBIACHUJIM, YTO TaJaKTUKU CTa-
au oOpas3oBbBIBATHCA BO BceenenHoii, Korma eé Bo3pacT ObLI oKoJio 650 muH jget. Uro
JKe IPOUMCXOAUJIO PaHbIIe?

O6cysxkmaeM pucyHOK Ha c. 132 yuebuuka. OOpalfaeM BHUMaHHWE yYalllUXCS
Ha TO, UTO yHOTPEeOJISATH TEPMHHBLI «HAYaJIO», «BO3PacT», «poiKIeHue BceieH-
HOM» HeKoppeKTHO. Coramacuo OTO Bpemsa He mmMmeeT abGCOJIIOTHOTO XapakTepa,
OHO HEOTAeJUMO OT MATEePUU, MHBIMHU CJIOBAMU, BpeMs He MOJKET CYII[eCTBOBATH
6e3 Bcemennoit. VIMeHHO MH0O9TOMY HA PUCYHKE IPUBOAUTCA TEPMUH «HAUYAJO
BpPEMEHU» .

PacckasbpiBasg 0 PeJIMKTOBOM HUBJIyYEHUU, O0OpalllaeM BHUMAaHWE ydallluxcsd Ha
TO, UTO OHO OBLIO Ipe[cKasaHo TeopeTudyecKu. OTKPHITHE MUKPOBOJHOBOTO WU3JY-
yernusa B 1965 r. moATBepAMIO MPaBUJIBHOCTE Mozeau ropadeit Bcememmoii. Kapra
MUKPOBOJIHOBOTO M3JyueHUsi BcesleHHOIT mpuBegeHa Ha c. 133.

Ilpemaraem yuamimMmcs pemiuTh 3amauy Ne 8.8 samaunHmka.

B sakiamouenue Gecenbl ciefyeT KPATKO IIO3HAKOMUTL YUYAIUXCA C HTAaMU
PasBUTHUA KOCMOJIOTUYECKON MOIEJIN:

1. Momesb OmHOPOMHOI M30TPOMHONW BceseHHOI, ocHOBaHa Ha 3akoHax Hbio-
TOHA.

2. Mogens HecranmoHapHoil Bcesnennoit, mosryuena A. @puamanom (1922), mHa
ocuose ypasueHuit OTO.

3. Mogensb ropsaueit Becenennoii, codmana I'. 'amoBeim (40-e rr. XX B.).

4. Mogens nHDAAuonHOM Beenenwnoii, paspabarsiBanack B Tpynax A. 1. Jluunze,
A. A. Crapobunckoro u ap. (70-e rr. XX B.).

5. C 1998 r. paccmaTpmBamOTCsI MOZEJU C YUETOM YCKOPEHHOTO pasberanms
rajJJakTUK IIOJ JNelcTBUEeM TEMHOMN SHEpTruu.

OTanbl Pa3BUTUA MPEJCTAaBJICHUN 00 5BOJIONUU BceleHHON — JyuIlias WJJIIo-
CTpalusa TOro, UTO JII00asi MOMEJb SBJISETCS IPUOIMKEHHBIM OTPaYKEeHHEM O0beK-
TUBHOM PeaJbHOCTHU, COOTBETCTBYIOIIIMM YPOBHIO HAIMX 3HAHUUN 00 OKpPYIKAIOIIEeM
mupe. CoBpemMeHHAasI KOCMOJIOTHS — pPasBUBAIOIIASCI HAYKA, KOTOPOUM IIPEACTOUT
HAWTH OTBETHI HA MHOYKECTBO BOIIPOCOB.

3aKaHuMBaeM YPOK IIOJBeJeHUEeM HTOTOB II0 TeMe U OOCYKJIeHUeM BOIIPOCOB,
NpeaioKeHHbIX B yueOHuKe (c. 134), u pemrenus samau Ne 8.12, 8.13, 8.15.

Ilpumenenue UHGOPMAYUOHHBLX MEXHONO2ULL

YPpoK 1moJIe3HO COIIPOBOAUTL MYJBTUMENUNHON IIpe3eHTanuell, JeMOoHCTpaluen
Menunao6bHeKkTOB. Ha srame caMOCTOATEIBHOTO PENIeHUusA 3aJad YUYeHUKU WUIU yUu-
TeJIb C IIOMOIIBI0 JOKYMEHT-KaMephl JeMOHCTPUPYIOT Ha dKpaHe pellleHue 3aJaduwu,
00'BACHAIOT €T0 XOJ W aHAJU3UPYIOT IIOJyUYeHHBbIe peldyabTaThl. Ha Bcex sramax
YPOKa YYEHUKH MOTYT HCIIOJIb30BaTh pecypchl MuTepHera.
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TexXHOJIOTHYECKAasI KapTa ypoKa

NMOYPO4YHDIE

HU4A mMartepuana
npoLIoro  ypoka
(y4ebHuk, 3apay-
HUK)

npochbl, obcyxae-
HVe peLlleHus 3a-
nau, 3a[laHHbIX
Ha OOM

HWe, 33a0aET BOMPOCHI,
KOPPEKTVPYET 1 A0Mon-
HSIET OTBETbI, MPOBEPSi-
€T pelleHVs 3apad

9T1an ypoka CopepxaHue AeatenbHOCTb
(pecypchbl) aTana
yuurtens y4YyeHuKa
MpoBepka ycBoe- OTBETHI Ha BO- OpraHnsyetr  roBTope- OTBevaeT Ha BOMPOC,

aprymMeHTpyss  CBOIO
TOYKY 3peHusi, obbsc-
HAET pelueHns 3agjad

AxTyanusaums 3Ha-
HUIA (y4ebHuK, 3a-
[AYHNK)

O6cyxaeHve pe-
weHna 3agad

3agaét BOMpockl, 06-
pawjaet BHMMaHWe Ha
BaXHble getann; ¢op-
MynMpyeT Temy Yypo-
Ka, 3ajaéT 3ajaHue
Ha OOM

O6bsiCHAET  peLueHust
3apay, npuHUMaeT
y4yactme B 00cyxzae-
HUN, dopmynumpyet
BbIBOAbI; 3anucbiBaeT
TemMy ypoka u 3aja-
HUE Ha [OOM

(y4ebHuk, 3apay-
HUK)

B COOTBETCTBUM
C MpyMepom

peLueHnn 3agauu,
KOMMEHTVPYET U [Ao-
nosnHsAeT aTanbl  pe-
LweHus

M3yyeHne HOBOro becepna Mcnonbayetr  MynbTu- CnywaeTt o6bsicHeHue
mMatepuana (y4eb- MELUMHYIO MNpe3eHTa- yunTens, yvyacTtByeT B
HUK,  MyfnbTUME- Lo, dopmynupyet o6CcyXaeHnn, 3anunchbl-
OuiiHas  npeseH- onpenenenns,  obpa- BaeT onpenenexHvs u
Tauus) waeT BHUMaHWEe Ha BbIBOObI B TeTpaau
BaXHble geTanu, gena-
€T 3anvMcu Ha Jocke
PeweHne 3apay PelwweHne 3apmaun lMomoraetT y4yeHuKy B AHanuaunpyeT ycnoeue

3ajayuv,  3anucbiBaeT
OaHHble, HamevaeT
nnaH peLueHns un pe-
anuayert ero

MopsepneHve uto-
roB ypoka (y4eb-
HUK, 3a0a4HuK,
MynbTUMEONNHaNA
npeseHTauns)

06006uieHne nay-
YEeHHOro matepu-
ana, oueHka pa-
60Tbl yyalmxcs

Mpepnaraetr BONPOCHI
ons obcyxaeHus,
noABOAUT UTOMM

MpuHMaeT yyactne B

0OCYXOEHUM, OLEHU-
BaeT OTBETbl OAOHO-
KJ1ACCHUKOB, CBOIO
paboTty

COBPENMEHHDIE NPOBJIENMbI ACTPOHONMMMN

Humezpayuonnoe npocmpancmeo
du3ukra: 3aKOH BCEMHPHOTO TATOTEHU:, 3aKOHBI COXPAHEHUS HMIIYJIbCA, dHEP-

rmr, MOMEHTa HMMIIyJbCa,

IIKaJa 9JEKTPOMArHuTHBIX BOJIH, 9JIEKTPOAWMHAMMHKA,

IIpupoga M3Jy4YeHUud, IIPOUCXOKAEeHNE CIIEKTPOB U CHeRTpaJIBHBIﬁ aHaJlua; (I)I/ISI/IKa
dJIeMEeHTapPHbIX YaCTHIIL; 06I_T_Iaﬂ Teopusd OTHOCHUTEJIBHOCTH.
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Mamemamura: nipeobpasoBanusi (GOPMYJ U BLIUUCJIEHUS [IPU PEIIeHUU 3aaad,
BJIIUIIC U ero CBOICTBA.

Xumus: xuMUUYeCKUe 9J€MEHTHI, B3BaUMOAEHCTBUE XUMUUECKUX JJIEMEHTOB.

Hnmepnem-pecypcot

AcTpoHeT — poccUiicKasd acTpoHOMHUYECKadA ceTh (HayuyHada MHGOpMAIUA IIO
ACTPOHOMMUMU, TJIOCCAPHUI, OMOJIMOTEKA aCTPOHOMMUUECKOM JINTEPATYpPhI, (hoTOramepes
KOCMHUYECKUX 00BbeKTOB u T. m.) — http://www.astronet.ru/

Jlexkmusa mpodeccopa A. B. 3acosa «Témuas marepus Bo BcesieHHOI: peaJib-
HOCTL mau mud?» — https://www.youtube.com/watch?v=7BZ0loiliXU

Cepreit ITomos. OTKpBITHE TI'PABUTAIMOHHBIX BOJIH. BHIe03amuch JEKIUU —
https://elementy.ru/video/287/Otkrytie gravitatsionnykh voln

Kax wumyr miadeTsl B obuTaeMoil 30He, KaKuWe YCJIOBUA HEOOXOAUMBI IJIs
dopMUPOBaHUSA JKU3HU U YeM HHTEPECHO OTKPBITHE 9K3omiaHeThl [Ipokcuma b —
https://postnauka.ru/faq/72216

7 ¢akToB 0 moumCKax JKMU3HM BO Bcememmoit —  https://postnauka.ru/
lists/ 77577

Cepreii ITomos. #Hus3up BO BcejleHHOH: 3K30MJIaHETHI, 30HA OOUTAEMOCTH U
6uomapkepbl. Bumeosamnuch jeknuu — https://elementy.ru/video/277/Zhizn_vo
Vselennoy_ekzoplanety zona obitaemosti i biomarkery

Bunagumup Cypaun. IToucku Ku3HM Ha OGJIM3KUX W JAJEKUX IJIaHeTax Bumeo-
sdanuch Jeknum — https://elementy.ru/video/169/Poiski_zhizni na_blizkikh i
dalekikh planetakh

HugopmayuonHnsvle pecypcut

Yyebno-memoduueckuii komnaexc: yaeonur (c. 135—142), zagaunuk (c. 62—
67), Terpamb-mpakTukym (c. 30—32).

Hdonoanumenvhsle pecypcut

1. Koudarosa E. B., Kawvikos []. IO0. ActpoHomMusa. MetoguuecKkrue peKOMEH-
Ianuu IO IIPOBeJeHUI0 MpaKTuuecKux pador. 10—11 xiaccel: yueb. mocobue mis
ob1eobpasoBar. opranusanuii: 6a3oBbiii ypoBeub. — M.: IIpocsemienne, 2018, —
http://www.spheres.ru/physics/about/224/2757

2. Jlesuman E. II. MeTonuKa IIpenofaBaHUs aCTPOHOMUU B CPeJHEH IIKOoJie. —
M.: IIpocgerenue, 1965.

3. MeTomuka mnperogaBaHUs acCTPOHOMUM B cpexHeil 1mikosie: Ilocobue mis
yuutena / B. A. Bopormnos-Benbsavmuuos, M. M. [laraeB, A. B. 3acoB u ap. —
M.: IIpocserenue, 1985.

4. Cypduwn B. I'. Actporomusa: Bek XXI. — ®dpasuno: Berx 2, 2007.

5. Tamapnukrose A. M., Yezonvnuros O. C., Padees E. H. Actrpornomusa. Coop-
HUK 3amau u yupaskHenuii. 10—11 wmgaccel: yueb. mocobue ajisg o6Iieo0pasoBarT.
opranmsanuii. — 2-e usa. — M.: IIpocsemenue, 2018.

6. UYepenawyrx A. M., Yepnun A. JI. BcesenHas, »XU3Hb, UYEPHbIE ABIPBI. —
Dpasuno: Bek 2, 2003.

7. Illknosecrkuitt H. C. Bcenennas, KusHb, pasym. — M.: Hayka, 1976.

8. Ouuurionenus mid gereit. T. 8. Acrpomomus [Tekcr] / T'm. pex. M. . Ax-
céuoBa. — M.: Asanra+, 1997.

Ienu:

— IO3HAKOMUTL C COBPEMEHHBLIMU HIpOOJieMaMU ACTPOHOMUU U METOJaMU UX
pelleHud;

— IO3HAKOMUTL CO CBOMCTBAMMU TEMHOI MaTepuy U TEMHOIN DHEPTUU;
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— YCTAHOBUTH BJIMSHNE TEMHOM SHEPIrUM HA CKOPOCTH PACIIUPeHNsi BceleHHOI;

— IIO3HAKOMMUTHL C METOZAMHU OOHAPYIKEHUS SK30ILIAHET;

— YCTAHOBUTbH, KaKMWe HAOJIOJeHUA MOI'YT YKAs3bIBAaTh HAa HAJWUYNE JKUSHU Ha
IOBEPXHOCTU SK30IJIAHETHI;

— II03HAKOMHUTHL C METOJaMM IIOMCKA JKU3HU U BHE3EeMHBIX IIUBUJIM3AIUNA BO
Bcenennoii.

DopmbL opzanuzayuu yw1ebnoi deamenvHocmu

®pouTanbHasi paboTa YUYUTEJNS C KJIACCOM, NEMOHCTPAI[UU C HCIIOJb30BAHUEM
MYJIbTUMELUACPELCTB, BBIIOJHEHNEe YUYeHHUKAMN WMHAWBUAYAJLHBIX 3aJaHU C HC-
MOJIb30BaHNEM YUYeOHO-MEeTOAMUYECKOTO0 KOMILIeKca, paboTa B MaJbIX Tpynmax, Ja-
bopaTopHas pabora.

INnanupyemsvie pe3ynbvmamos. 00YyieHUA YHLaAU,e20CA:

— IIePeYMCJIsIeT OCHOBHBIE COBPEMEHHBIE IIPOOJIEMbl ACTPOHOMUN;

— uMeeT IIpelCTaBJeHHEe O MeTolaX pPeIleHUs HEeKOTOPBLIX IPo0JieM acTpo-
HOMUU;

— mupuBoAuT (PAKTHI, CBUAETEJIbCTBYIOINE O CYIIIeCTBOBAHUM TEMHONM MAaTEePUU
u TEMHOUW SHEPTUH;

— mupuBoaAuT (AKTBI, CBUAETEJLCTBYIOIINE O BJIUAHUU TEMHON 5SHEPrum Ha
CKOPOCTH paciiupeHus BcejeHHOI;

— (dopMyIupyeT oIpejesieHre dK30IJIaHEeThl;

— 3HaeT, KaKue MeTOIbl MCIOJb3VIOT IJisi O0OHAPY KEHUS DK3O0IJIaHeT;

— IIPUBOAUT IIPUMEPLI HAOJJIIOLEHMI, C IOMOINLI0 KOTOPBIX MOXKHO YCTaHO-
BUTH HAJIWUYME JKUSHU HA IIOBEPXHOCTU SK30ILIAHET;

— 3HAeT MEeTOAbLI IMOMCKA JKM3HM M BHE3eMHBIX I[MBUJIM3AINI BO BceleHHOIT;

— wucnoabayer dopmyay [peiika Aasi ompegeseHUs UNWCIA MUBUIAZAIUN B
TamaxTuke.

YPOK 32. YCKOPEHHOE PACLUMPEHUE BCEJIEHHON U TEMHAS

SHEPTUA. OBHAPY>XEHUE MJNIAHET BO3JIE APYTUX 3BE3[

3adawu ypokra:

— MO3HAKOMHUTEL C MPoO0JeMaMM YCTAHOBJIEHUS CBOMCTB M IPUPOABI TEMHOM
MaTepuu;

— M03HAKOMUTBL C OTKPBITHEM YCKODEHHOTIO pacHimpeHus BceseHHON M ruro-
Te3aMU, OO0BACHAIIUMU 9TOT 3(hdeKT;

— JlaTh oIpejeJsieHUe 9K30IJIaHEeThI;

— MO03HaKOMHUTL C METOJaMH IIOMCKa SK30IIJIaHeT;

— 10 CHUMKAaM 9K30ILJIaHeT OIIPeleIUTh PaguyCchbl UX OPOUT, BHIUUCIUTHL TEeM-
mepaTypy IIOBEPXHOCTHU JK30ILIAHET;

— OIIEHUTH BO3MOKHOCTH HAJIUUYUS KU3HU 3€MHOTO THIIa Ha paccMaTpuBae-
MBIX 9K30IlJIaHeTaX.

ITnanupyemvie pe3yrvmamuvl. 00yueHUA YHLau,ezoca:

— npuBOogUT (PAaKThl, CBUJETEJbCTBYIOINE O CYIIIECTBOBAHUU TEMHOI MaTepUU
M TEMHOM SHEPIuH;

— nOpuBOAUT (aKThI, CBUAETEJHCTBYIOININE O BIUAHUU TEMHON SHEPrUU Ha
CKODOCTBh paciiupeHusa BcesieHHOI;

— dopMmyaupyeT olpenejieHNe SK30IIJIaHETHI;

— IIepeuyucysgeT U OO0bACHAET METOJbI, UCIOJIb3yeMble AJIA OOHAPYYKEeHUS dK-
30IIJIaHEeT;
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— NOPUBOAWUT NPUMEPHI HAOJIOJEHWI, C ITOMOIIBI0O KOTOPBIX MOKHO YCTAHO-
BUTHh HaJIMUMe JKU3HU Ha IMOBEPXHOCTHU SK30IJIAHET;

— wucnoabadyer 3akoH Credana—BoabiiMaHa [Jid OIpeAeeHUs TeMIlepaTypbl
ILJIaHETHI.

Hdocmuzaemovie pesynomamuvl. o6yuenus

Jluunocmuoie: popMUpPOBaHNEe YOEKIEHHOCTH B II0O3HaBaeMOCTU BcejleHHOI, B
HEeOOXOAMMOCTH PasyMHOTO HCIIOJb30BAHUA MOCTUIKEHUU HAYKU AJA JaIbHEHIero
pasBUTUA IUBUIUBAIUYU, HAYYHOTO MUPOBO33PEHUA, COOTBETCTBYIOIIET'0 COBPEMEH-
HOMY YPOBHIO DPa3BUTUA HAYKHU, CAMOCTOATEJBLHOCTU B IIPUOOPETEHUU HOBBIX 3HAa-
HUU U IPAKTUUYECKUX YMEHWUI, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOINEHUU U
COTPYAHUYECTBE CO CBEPCTHUKAMU.

Memanpedmemmnuvie: hopMUpPOBaHUE YMEHUIl BOCIPUHUMATH, IlepepabaThIBaTh
U TPeACTaBaAThL WHAMOPMAIMIO B CJIOBECHOII, 00pas3HOii, CHUMBOJUYECKOH (dopmax,
aHaJIM3WPOBATh W IepepabaThiBaTh IMOJYYEeHHYI0 HUH(GOPMAINIO B COOTBETCTBUU C
IIOCTABJIEHHBIMU 33JauaMU, COOTHOCUTH CBOUW [OEHCTBUSA C IJIAHUDPYEMBIMHU DPEe3YJIb-
TaTaMW, OCYIIECTBJIATHL KOHTPOJh CBOEIl [MeATEJLHOCTU B IIPOIECCE TOCTUNKEHUS
pesyJIbTaToB.

IIpedmemHuvLe: OBIafieHVe HAYUHBIM IIOJXOJOM K PEIIeHUIO PAa3JIMUHBIX 3a1ad,
(opMHUpOBaHUEe YMEHUS OIeHUBATH IIOJIYyYeHHbIE Pe3yJbTaThbl, IIEJOCTHOM HAYYHOI
KapTUHBI MUPA, IPEeICTAaBJIeHUIl O MO3HABAEMOCTU MHUpa U 00 OOBEeKTUBHOCTH Ha-
YYHOTO 3HAHWUA; MOHMMaHWe (DU3UYECKOIH CYIIIHOCTH HAOJI0JAaeMbIX aCTPOHOMMUYE-
CKUX SABJEHUN, BIUAHUSA KOCMOca Ha 3eMJII0 U KU3Hb JIOJeli; OCO3HAHWUE CBA3U
M)XKy YPOBHEM Da3BUTUS HAYKU U TEXHUKU U COBPEMEHHBIMU IIPECTABIEHUAMU
o Bcenennoii.

Pecypcovl ypoxa

OcHoBHBIE: YUEOHUK, TETPaAb-MPAKTUKYM, 3aJaYHUK.

O6opynoBaHue AJis BHINIOJHEHUA J1a00PATOPHOH PadOTHI: CHUMKU DK30ILJIAHET,
KapaHjaiil, JuHelKa ¢ MUJJINMETPOBBIMU [EJEeHUAMHU, KAJbKYJIATOD.

Homawnee 3adanue

Vuebnuk: § 37, 38, oTBeTUTh HA BOIMPOCHI; 3aJaYHUK: pasodpaTh pelreHue 3a-
mauu 1 ma c. 64, Ne 9.1, 9.9, 9.11.

Pexomendayuu memoducma

Tak Kak ypOK HACBIIIEH TEOPEeTHUUYECKUM MaTepHuajoM U BKJIIOUAeT jJabopaTop-
HyI0 pabory, HaunHaeMm ero ¢ Gecennl. IIpegiaraemM ydamiuMcsi BCIOMHUTH, KaKue
IaHHble HAOJIIOJEHUWI IPUBEJIN K BBIBOAY O CYII[ECTBOBAHUU TEMHOU MarTepuu (puc.
a wa c. 119 yuebnura). Ciaeayer OTMeTUTH, UTO MIPUPOIa TEMHOI MaTepUHU [I0-
CTOBEPHO He ycTaHOBJieHa. Hambojiee BEPOSATHBIMU KaHAWJATAMU B COCTABJIAOIIIE
TEMHOM MaTEePUU SBISIOTCA CJIa00B3aMMOAEHCTBYIOIIE MACCUBHBIE YACTUI[BI —
WIMPs. Ilonpo6HO u TOHATHO O TEMHOII MaTepuu pacckasbiBaeT A. B. 3acoB B
cBoeli yeknuu «Témuas marepus Bo BceseHHoil: peanbHOCTb miau Mud?».

CrenyeT OCTaHOBUTHCSA HaA HAOGJIIONEHUAX, KOTOPble IIPUBEJIU K BBIBOAY O CY-
I[eCTBOBAHUY TEMHOI SHEPrUU, HO He YBJEKAThCA OOCYIKIEHUEeM THUIIoTe3, 00bsc-
HAIOIINX eé mpupoay. B maydyeHuum sTOro (peHOMEHA MOKA OOJIBbIIIE BOIIPOCOB, UEM
orBeToB. MaTepuaja yueOHUKA BIIOJHE JOCTATOYHO AJIA TOTO, UTOOBI C(DOPMUPOBATH
opeJcTaBJIeHUe O TEMHOI MaTepuu U €€ IPOABIEHUAX.

Taxk kKakK BBIIOJIHEHUE J1abopaTOpPHOIT paboThl TpedyeT MOBOJHLHO MHOTO BpeMe-
HU, PeKOMeHAyeM MaTrepuasy § 38 ocTaBUTH IJIsi CAMOCTOATEIHLHOTO U3YUEHUs AoMa.
OnpepneseHne 9K30IJIaHETHI IPUBOAUTCA B TeTpaau-IpakTuKyMme. TaM Ke BBOAUTCS
IIOHATHE «30HA OOUTAEMOCTH!».
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Js1 BeITIOJIHEeHWST pa0OThl yUaIMMCsI HeOOXOAUMO BCIIOMHUTH OIpejesieHure ab-
COJIIOTHOM 3BE3MHON BEIWUYUHBLI M (POPMYJIY IJs1 €€ BBIUMCICHUSA, (DOPMYJIy 3aKOHA
Credana—DBosbiimaHa.

Ilepen BBIMONHEHUMEM B3aJaHUNA 00A3aTeJIbHO HYXKHO O3HAKOMHUTHCSA C [O-
HOJHUTEJIbHLBIMUA CBEJeHUSMU, Tle IPUBOAUTCA ONHCAHME OJHOTO0 M3 METOIOB
ompejeieHUs TeMIepaTyphbl dK3omIaHeThl. C TEIJOBLIM H3JyUeHUEM ydallluecs
3HAKOMATCA B Kypce (PUBUKU, HO IOHATHE «UEPHOE TeJ0» MOKeT ObITb UM He-
3HAKOMO.

Yépnoe meno (upaBuibHee — abCOJIIOTHO UYEPHOE TeJ0) — 3TO (usmueckKasd
abcTpaknusa (mMomesb). Ero cBoiicTBa: UEpHOE TeJO MOTJIOIIAeT BCE Magarolee Ha
HEeTO0 3JeKTPOMAarHUTHOE WH3JyUYeHWe BO BCEX AUAala30HaX; HUYEro He OTPaKaer;
MOJKeT MBJIyYaTh 9JeKTPOMAarHUTHBLIE BOJIHBI JIO00I YaCTOTHI; CIEKTD U3JIyUYeHUS
4YEpPHOro Teja OIIPeAesisdeTcs TOJIbKO ero TeMIIepaTypOii.

MormrHoCTh M3JIyUYeHnusa a0COJIOTHO UEPHOI0 TeJia OIpeaessaeTcsa Mo 3akony Cre-
dama—DBoapnmana (c. 83 yueGHHKA).

W3 mabaromeHU yCTAHOBJIEHO, UTO M3JIyUYEeHHUE 3BE3N IO CBOUM XapaKTEPUCTU-
KaM OJM3KO K M3Jy4YeHUIO0 abCOJIIOTHO UYEPHOTO Tejaa, UTO ITO3BOJIAET OIIPEeAeaAThb
TeMIepaTypy 3Be3[bl, €CJIU M3BECTHA €€ CBeTUMOCTHL (1 HaobopoT).

Xoxa paboThl AOCTATOYHO IMOAPOOHO OMHCAH B TeTpasu-IpPpaKTUKyMme. Pexo-
MeHJyeM OpraHW30BaTh MaJjble TPYINbl yuammuxcsa (2—4 uyeyioBeKa) IJA BBI-
nosHeHUs: pa6oThl. TaK KaK BBIUUCJIEHUS HOBOJIBHO CJIOYKHBIE, MOJKHO 3apaHee
HOATOTOBUTHL TAGJAUIy ¥ BBeCcTU (POPMYJbl (HampuMep, B 3JIEKTPOHHOI Tabiauiie
Excel).

ITpu o6cyskmeHUN Pe3yaIbTATOB BBHIMOJHEHUA PabOTHI CJIeyeT OCTaHOBUTHCA Ha
IBYX MOMEHTAX.

1. Hama omeHKa TeMmIlepaTyp ILJIaHET ObLIa CcOejlaHAa HA OCHOBAHUU IIPEMIIO-
JIO}KEHUS, UTO IIJIAHEeTHI He MMEIOT COOCTBEHHBLIX MCTOYHMKOB dHepruu. B paccma-
TpuBaemoii cucreme 3Be3nbl HR 8799 sto He Tak. llelicTBuUTeIbHBIE TEMIIEPATYPhI
IJIAHET HEeBO3MOJKHO OIPEAeJIUTh II0 MMEIOIMMMCA OaHHBIM. TemM He MeHee IIPO-
BeIéHHbIe BBIUUCJIEHUS TeMIePaTypbl He ABJISIIOTCA 0ECCMBICJIEHHBIMU: OHU I103BO-
JISTIOT OIEHUTh HUJ)KHIOIO TpaHUIly TeMmieparypbl. Oupenenéunbie B paboTe Temiie-
paTypsl IIJIaHET ABJATCA CIMIIIKOM HU3KUMMU, ‘-ITO6I:I Ha 9THUX IlJIaHeTax MOoIJvia
BOSHUKHYTH KU3HbD.

2. B paccMOTpeHHOI TIJIAHETHOU CUCTeMe UYeThIpe ILIaHETHl BUIAHBI HEeIlloCPeICTBEeH-
wo. OHm ymajieHBI OT 3Be3nbl: OarKaiiiiasg — Ha 15 a. e., Hambojee HAJIbHSAA — HAa
66 a. e. Tor daxT, UTO MBI MOKeM HAOJIOAATH IMJIAHETHI HEIOCPeACTBEeHHO (Ha
CHUMKAaX), O3BOJIAET CIeJaTh BBLIBOM: 9THU IJIAHETHI MNOJIPKHBI OBITH JIMOO OUYEHb
OOJIBIINMU, JUOO OUYEHb TOPAYUMU, JUOO OOJBINMMU U TOPAYNUMU OJHOBPEMEHHO
(uTo m peanamsyeTcsa B dTOM ciaydae). Takmm oOpasoM, W3 BO3SMOMKHOCTU ITPAMOTO
HaOJII0IeHnA 9K30IJIaHeT CJeAyeT BLIBOJ O HEBO3MOYKHOCTH BOSHUKHOBEHUS HA HUX
JKM3HU 3€MHOTO THIIA.

3aKaHuMBaeM YPOK OOCY’KJAEHWEeM OTBETOB Ha BOMIPOCHI (TeTPagb-IIPaKTUKYM,
c. 32).

Ilpumenenue UHGOPMAUUOHHBLX MEXHON02ULL

YPpoK moJe3HO COIPOBOAUTL MYJbBTUMEIUNHON Ipe3eHTaluel, JeMOHCTpaliuein
Menunao6beKTOB. B mpoljecce BBITOJTHEHUA Ja00OpPaTOPHOU pabOThI YUEHUKU MOTYT
HCIIOJIb30BATh IIOATOTOBJIEHHBLIE 3apaHee Tabauibl Microsoft Excel miau momobusie,
KOTOpPBIe YCKOPSAIOT BBIIOJIHEHHE pacuéroB. Ha Bcex sramax ypoKa YYEHUKU MOTYT
HMCIIOJIb30BATh pecypchbl MIHTEpHeTA.
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MaTepuana (y4eb-
HUK,  MynbTUMe-
OuiHas  npeseH-
Taums)

MEOWNNHYI0 Mpe3eHTa-
umio, dopmynupyet
onpeneneHus, obpa-
waeTt BHMMaHue Ha
BaXHble petanu, nae-
naeT 3anucu Ha [o-
cke

dT1an ypoka CopepxaHue AeatenbHOCTb
(pecypchbl) aTana
yuntens y4YyeHuKa
N3yyeHne HOBOro Becepa Mcnonb3yetr  MynbTu- Cnywaet o00bsiCHEeHue

yuuTens, yd4acteyeT B
o6CyXAeHnn, 3annchl-
BaeT oOnpeneneHus u
BbIBOAbI B TeTpaau

BbinonHeHve na-
6opaTopHOli  pa-
60Tbl  (TEeTpagb-
NPaKTUKyMm)

BbinonHeHne na-
6opartopHoii  pa-
60Tbl, OdopmIe-
HUEe pe3ynbLTaToB

OpraHuadyeT BbIMNOJIHE-
Hue nabopaTopHoi
paboThbl, oKasblBaeT
MOMOLLb TMPU  BO3HUK-
HOBEHUW 3aTPYyAHEHWIA

BbinonHaeT 3agaHusa B
TeTpaan-npakTukyme,
OTBEYaeT Ha BOMPOCHI
ONs1 3aKkpenyiieHns ma-
Tepuana, 3adaé€T BO-
NpOChl y4uUTeNIO

MNopBenexHne nto-
rop ypoka (y4e6-
HUK, 3aa4HuK,
MynbTUMeaniiHas
npeseHTauus)

06006LeHne unay-
YEHHOro MaTtepu-
ana, oueHka pa-
60Tbl yyalumxcs

Mpepnaraer BOMPOCHI
ons obcyXaeHus,
noaBoOaUT UTOTU

an/lHI/IMaeT yyacTme B

0b6CYyXOEHNN, OLEHN-
BaeT OTBETbI OOHO-
KJ1aCCHUKOB, CBOIO
paboty

YPOK 33. MOUCK XXU3HU N PA3YMA BO BCEJIEHHOW

3adavwu ypoka:

— IIOBHAKOMMHMTH C METOJaMM IIOMCKAa XHW3HN N BHE3EMHBIX III/IBI/IJII/ISaILI/Iﬁ BO
Bcenennoii;

— 00CYyOUTh BEPOATHOCTh OOHAPY/KEHUS BHE3EMHOU IIMBUJJIU3AIINN;

— OPOMOJIKUTL (DOPMHUPOBaHME yMeHUH paboTaTh ¢ mHpoOpMAaIuei: HAXOAUTH
HeoOXOAMMbIe CBEIeHUS, COCTABIATEL MOKJIAJA, BBICTYIATh C COOOIIeHWEeM, apryMeH-
TUPOBAHHO OTCTAWBATHL CBOIO TOUKY 3PEHMUS.

ITnanupyemoie pe3ynomamuvl. o6YyieHUs YULAULe2OCA:

— 3HaeT METOJbI IIOMCKA KM3HU U BHE3eMHBIX [UBUJIN3AIINI BO BceleHHOI;

— wmcroab3yeT Qopmyny Hpelika nad ompemesieHUA UYWCTIa ITUBUJIUIANUN B
TanmakTuke;

— TOTOBUT J[OOKJIAJA MO 3aJaHHOI TeMe C HCHOJb30BaHUEM MYJbTUMEIUNHON’
IpeseHTalliN, BBLICTYIIAeT C COOOIIeHHMeM Ha ypPOKe.

Hdocmuzaemvie pesyavmamus. 06yienHus

JluunHocmHovie: (POPMHUPOBAHNE CAMOCTOSTENBLHOCTH B NPHUOOPETEHUUM HOBBIX
3HAHUIN W NPAKTUYECKUX YMEHHUIH; OTBETCTBEHHOTO OTHOIIEHUS K YUYEHUIO0; KOM-
MYHUKATUBHONM KOMIETEHTHOCTU B OOIIEHUU W COTPYAHUUECTBE CO CBEPCTHUKAMI;
OTBETCTBEHHOTO OTHOINEHUS K YUYEHUI0, TOTOBHOCTHU W CIOCOOHOCTH ydYAIIUXCSI K
CaMOPas3BUTHUIO U CAMOOOPA30BAHUIO.
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MemanpedmemHboie: TPUOOPETEHIE ONBITA CAMOCTOSITEJIHHOTO IIOUCKA, aHaJn3a
u orbopa mHGOPMAIMKU C HCIIOJb30BAHMEM PA3JUYHBLIX MCTOYHUKOB; PA3BUTHE MO-
HOJIOTUYECKO! ¥ AMAJIOTUYECKOM peur, YMEHUS BbIPasKaTh CBOM MBICJIU U CIIOCO0-
HOCTH BBICJYIIIUBATH cobecemHUKa; ()OPMUPOBAHWE U PA3BUTHUE KOMIIETEHTHOCTEN
B obsactu umcmoJsb3oBauusa UKT.

IIpedmemHmobie: popMUPOBaHUE I€JOCTHON HAYYHOM KapTUHBI MUPA, HPENCTaB-
JIEHIH O MO3HAaBAeMOCTH MHPA M 00 OOBEKTHBHOCTH HAYYHOrO 3HAHWUS; IIOHUMAaHNIE
GusuUecKoil CYIHOCTU HAOJI0JaeMbIX aCTPOHOMUYECKUX SBJICHUMN, BAUSHUA KOC-
Moca Ha 3eMJI0 U KU3Hb JIIOJell; OCOBHAaHUe CBA3W Me)KJy YPOBHEM Das3BUTUA Ha-
VKU U TeXHUKU ¥ COBPEMEHHBLIMU IIPEACTaBJIeHUAMU O BcesieHHOIT; (hopMupoBaHUE
HAYYHOTO MUPOBO33PEHUs KaK pe3yjabTaTa M3yYeHUsS OCHOB CTPOEHUS MaTepUu u
dyHIaMeHTAJIbLHBIX 3aKOHOB (DUBUKU.

Pecypcovl ypoka

OcHoBHBIE: YUEOHUK.

JlemoHcTpanmmuoHHoe odopymoBanue: [IK u myiapTuMenuanpoekTop (MJIu WHTEP-
aKTHUBHAaA IOCKa).

Hdomawnee 3adanue

IToaroroBuThCcA K KOHTPOJBHOII pabore mo Bcemy Kypcy (pyopuka «IlomBemém
UTOTrM» B KOHIE KayKJOi IJaBbl yuyeOHUKA).

Pexomendayuu memoducma

Pekomenayem opranmsoBaTh YpPOK B (opMe HAYUYHON KOH(MEPEeHIIUU IO TeMe
«ITouck Kku3HU U pasyma Bo BceleHHOM». YUeHUKHU KJjacca AEeJATCA Ha TPYIIIHI,
KasKkaasa U3 KOTOPBIX CaMOCTOSATEJIbHO MOTOBUT JNOKJIAJA IO BhIOpaHHOU Teme. O mpo-
BeleHUU YpPOKa-KOH(EepeHIUU cJiefyeT COoOOIUThL 3apaHee, 3a 1—2 Hemesm IO e€ro
npoBeneHus. Kaskaasa rpymnma caMOCTOATENIbHO (POPMYyJHUPYeT TeMy HOOKJIama, HO B
00513aTeJIbHOM IIOPSAKE OOCYKIAeT DTy TeMY C YUUTEJIEeM.

3apaHee cienyeT pa3paboTaTh W COOOIMUTDL yUaIIUIMCS TPeOGOBaHUS K MOKJIANy U
Kpurepun oreHku. Cienyer TakiKke 3apamee oOrOBOPUTH BPeMsi, OTBOAMMOE Ha IIpe-
3eHTAIINIO [OKJIaga, TPeOOBaHUA K ero mpeseHTaruu. IlopeKoMeHayiTe ydaluMces B
KOHIIEe IIPe3eHTaI[MU COOOIIUTHh O BKJIaLe KajKIOro ujeHa I'PYIIbl: cOop mMarepuasa,
IIOATOTOBKA MYJbTUMENUIHON HPEe3eHTAIluN, BBICTYILJIEHWE C JOKJIaJOM W T. II.

Jlyis olleHMBaHUA BBICTYILJIEHUA yUAIUXCA MOYKHO C(POPMUPOBATH KIOPU, AJIA
ydyacTtusa B paboTe KOTOPOTO IIPUIJIACUTEL 3aByda, CBOOOAHBIX OT 3aHATUH yuuUTeeil,
YUYEHUKOB IapajljieJIbHBIX KJIACCOB.

INpumenenue UHGOPMAYUUOHHBLX MEXHONLOZUL

IIpu moxroroBke HOKJIaAa YUYEHUKU WCIIOJB3YIOT pecypchbl MuTepHera. BrnI-
CTYILJIEHME HA YPOKEe COIPOBOKIAETCA IIOKA30M MYJbTHMEIUHMHON Npe3eHTaIlu!,
IeMOHCcTpalueil Mequao0bEKTOB.

TexXHOJOTNYECKasE KapTa ypoKa

ST1an ypoka CopepxxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuutens y4eHuka
OpraHun3auvoHHas BeogHoe  cnoso CooblwaeT  yyeHunkam foToBUTCA K BBICTYN-
yacTb yuntens nocnenoBaTenbHOCTb NEeHnIo, nposepsieT
BbICTYM/IEHWI, CTaBUT npe3eHTaLUnoHHbIE Ma-
3apayn cnylaTensm Tepvansl
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lMpoaomxeHne
9T1an ypoka CopepxaHue HAesTenbHOCTb
(pecypchbl) aTana
yuuTtens y4yeHuka
BbiCcTynnenus y4ye- Hoknagbl  rpynn BbicnylwmBaeT  y4eHu- BbicTynaer ¢ pokna-
HNKOB YYEHUKOB KOB, 33[aET [OMOoSHU- [OM, OTBeYaeT Ha [o-

TesibHbIE BOMPOCHI, Op-
raHusyeT obcyxaeHue

NOJIHUTENIbHbIE  BOMPO-
Cbl y4UTena n y4eHnKoB

O6cyxaeHve Bbl-
cTynnexHun (npe-
3eHTauui y4eHu-
KOB)

O6cyxaeHe Oo-
KnagoB cnywarte-
NAMU U ydUTENEM

KoHTponupyeTt Xxon,
obecyxaeHus, 3anaét
LOMONHUTENbHbIE  BO-
npochbl

JlononHsaeT BbICTynne-
HUSA, 3adaéT  agonosn-
HUTEJbHbIE BOMPOCHI

MonseneHve uto-
roB ypoka

OueHka BbICTYM-
neHni 1 BblbOp
nyywero goknana

OueHunBaeT BbICTyME-
HWS, y4UTbIBAs MHe-
HME  y4almxcs 7
Xtopu

JaéT kpaTkyldo MUCb-
MEHHYI0  XapakTepu-
CTVKY [OKMafoB [AJist
yuntens

YPOK 34. UTOFOBAAA KOHTPOJIbHAAA PABOTA

3adavwu ypoka:

— MOOBTOPUTH MUIYUEHHBIN MaTepUas;

— IIPOMOJIKUTL (POPMUPOBAHNME YMEHUU CAMOCTOSTEJIbHO IIPUMEHATH YCBOEH-
Hble 3HAHUS O BceleHHOI, €€ 00beKTaX, 00 MX CBOMCTBAxX OJA O0BACHEHUA (pusu-
YEeCKUX W aCTPOHOMUYECKUX SABJIEHUU, PeIlleHUs 3amad;

— OIIEHUTh YPOBEHb YCBOEHUS YUYEHMKAMHU MaTepuaja TeM, cHOpMHUPOBAH-
HOCTb YMEHUH MPUMEHATH UMEIOINecsa 3HAHUA IJs1 O0bACHEHUA aCTPOHOMUUECKUX
ABJEHUN W pelieHus 3anad.

INTnanupyemvie pesynomamovl. 00yHeHUA YULAULE2O0CA:

— JeMOHCTPUPYET 3HAHNE M3YUYEHHOT'O0 MaTepuraJia;

— JeMOHCTPUPYET yMeHIe IPUMEHSTh MMEIOIUecs 3HAHUSA OJs 00bACHEHUS
(PpUNUECKUX W ACTPOHOMHUUYECKUX SABJCHUI U peIleHus 3amad.

Hdocmuzaemsvie pesynbvmamus. 06yieHus

JluuHocmHule: (POPMUPOBAHNE OTBETCTBEHHOTO OTHOIIIEHUSA K YUYEHHI0, TOTOB-
HOCTU U CIIOCOOHOCTM yUYAIlIUXCA K CAMOPA3BUTHUIO M CaMOOOPA30BAHHUIO HA OCHOBE
MOTHUBAIUY K YYEHUIO W IIO3HAHUIO.

MemanpedmemHnuie: hopMUPOBaHME YMEHUIN MPUMEHATH 3HAHUA AJSA 00bsCHE-
HUsT HAOJIIONAeMbIX SIBJIEHUI M IIPOIECCOB, CAMOCTOATEIbHO IJIAHUPOBATH HYTU [I0-
CTHI)KEHUS IleJiel, OCO3HAHHO BHIOMpATh Hambosiee 3(h(EeKTUBHbBIE CIIOCOOBI PEIlleHU s
y4eOHBIX U II03HABATEJNbHBIX 3a7ad.

IIpedmemnuvie: opMupPOBaHUE IEJIOCTHON HAYYHON KapTHUHBI MUPA, IPeICTaB-
JIeHUH O MO3HAaBAaeMOCTH MHPA U 00 00beKTHBHOCTH HAYYHOrO 3HAHUS; IMOHMMAaHNIE
(PU3NUECKOH CYIIIHOCTH HaOJI0JaeMbIX aCTPOHOMUUYECKUX SABJICHUI, BAUSAHUSA KOC-
Moca Ha 3eMJII0 U KU3Hb JII0Jeii; OCO3HaHUE CBA3U MEXKJY YPOBHEM Da3BUTHUA Ha-
VKU U TeXHUKU U COBPEMEHHBLIMHU IPEACTABJIEHUAMHU O BceseHHOI; (popMuUpOBaHUIE
HAYYHOTO MHPOBO33PEHUsS KaK pesyJibTaTa M3yYeHUsS OCHOB CTPOEHUSA MAaTepUu u
dyHIaMEHTAJIbHBIX 3aKOHOB (DUBUKU.
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Pecypcovl ypora

OcHOBHBIE: TECTBI; KAPTOUKU C JOIOJHUTEJIbHLIMU 3aTaHUAMU.

Pexomendayuu memoducma

YuuTesnb caMOCTOSATENILHO OIpenesseT o0bEM MaTepuasia, 3HAaHUE KOTOPOTO
IPOBEPsIeTCsI UTOTOBOM KOHTPOJBHOM paboToi. MOKHO OrpaHUYUTHCS TemMaMu 5—9,
TaK Kak Ha ypoke 16 Onlja mpoBemeHa KOHTPOJbHasA pabora mo temam 1—4.

1 MOATOTOBKY KOHTPOJBHOM PabOThI B BUJE TECTA BOCIIOJb3YHTECH HOIIOJIHU-
TeJbHBIMHU pecypcaMmu: [5], KypcoM JIEKIIUMI [0 MeTOAUKe IPernojaBaHUs acTPOHO-
mun A. I0. PymanneBa — http://www.astronet.ru/db/msg/1177040/index.html,
marepuasiamu ¢ cabira Cresmapus.

Bo Bpemsa mpoBefeHUsA MHCTPYKTaKa HEOOXOAUMO OOPATUTH BHUMAHUE yUEHU-
KOB HA CaMOCTOATEJbHOCTH BBINIOJHEHUsS PAbOTHI U IpaBmja pPaboThl C TECTOBLIMU
3aJaHUSMMU.

JKenareqbHo He OrpaHMYUBATHCA TOJBKO TECTOBBIMHU BaJaHUAMU, a IIPEIJIo-
JKUTh yYaI[UMCs 3aJaduu, IOJ00HbIE TeM, KOTOPbIe OHU PeIllaii Ha YPOKax W IIPHU
BBIDOJITHEHUU JOMAIITHUX 3amaHuii. BpIOOD 3ajau OmpenesseTcsa YUYUTeJIeM.

AHanu3 OCHOBHBIX OINMOOK, KOTOPBIE NOMYCTHJN YUYEHUKU BO BPEMS BBIIIOJI-
HEeHUA paboThl, HEOOXOAUMO IIPOBECTH HA MOIOJHUTEIbHOM 3aHATHUH.

TexHoJOTHUECKAS Krapra yporxKa

dTtan ypoka CopepxaHue AeaTenbHoCTb
(pecypchbl) aTana
yuntens y4YyeHukKa
Mogrotoska K VHCTpyKTax ¢ MposoauT VHCTPYK- MpoBepsaetr  Hanuyne
BbINOJIHEHMIO KOH- yyawmmuncs no Tax, MpoBepsieT ro- HeobXxoaNMbIX npwm-
TPOSLHOM PaboThl npasunamMm pabo- TOBHOCTb Y4YEHUKOB K HaJJlexXHOCTen, 3Ha-
Tbl C TeCcToM wun paboTe KOMUTCS C npasBuna-
3apjayvamu,  npa- MU paboTbl C TECTOM
BUNaM  noeene- 1N 3apad4amu
HUS
BbinonHeHve KOH- BbinonHeHve y4e- Cnegut  3a paboToi CamocTosiITENbHO  Bbl-
TPOJbHON  PaboThbl HUKamMm KOH- Kacca, rnomMmoraeTt yde- NOSHSET 3afaHns KOH-
(TecTbl;  KapTOYKM TPOJSIbHOW pPaboThbl HWKaM B cllydyae 3a- TPOJSIbHOM PaboThbl
C  LOMNONHUTENb- TPYZHEHUN
HbIMW 33aHUSIMI)
AHanna  pesynb- Pa3bop c «knac- 3HaAKOMUT YY4EHUKOB C O6bACHAET  MPUYUHDI
TaTOB  KOHTPOJIb- COM pe3ynbTaToB OCHOBHbIMU  OLUMOKa- owmnboK,  BbINONHSAET
HOM paboTbl (Te- KOHTPOJIbHOW pa- MW, [OMyLEeHHbIMA B pelleHne  aHanormy-
CTbl; KapToO4kM C 60ThbI paboTte HbIX 3apay
[ONONMHUTENbHbI-
MW 3a[aHMUSMK)

BosMmorkeH anbTepHATUBHBIA BapUaHT IPOBEAEHUA IIOCJIEIHETO YPOKA aCTPOHO-
MHUU — YPOK-KoH(pepeHnusa «UYTo mbl 3Haem o BcesnenHoli». Ero moxxHO mpoBecTu
aHaJIOTUYHO YPOKY 33.
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