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1.IlosicHUTEILHAS 3ANMUCKA:

HasBanwue, aBTop u ron
W3/1aHKS aBTOPCKOU
y4eOHOM MPOrpaMMBbl,
Ha OCHOBE KOTOpPOH
pa3pabortana Pabouas
IporpamMma

Actponomus. Meroamueckoe nocooue 10—11 xmaccel. ba3oBeiil ypoBeHb: yued mocobue
JUIs yauTesel oomeoopaszoBat. opranuzanuii. — M.: [Ipocsemenue, 2017. (Chepsr 1-11).
[Tox pen. B.M. Yapyruna

Ilenu nanHoM
MIPOrPaMMEBI OOYICHHS B
oOmacti popMHUPOBAHUS
CHCTEMBI 3HAHHI,
YMEHHUH.

. HOJIYYUTh IPEJCTABIIEHUS O CTPYKTYpe U MaciiTabax BeeneHHoM u Mecte yenoBeka
B HEH; y3HATh O CPEACTBAaX, KOTOPbIE UCIIOIb3YIOT ACTPOHOMBI, YTOOBI 3aIJIIHYTh B
camble y/IaI€HHBIC YTOJIKUA BeelleHHOH 1 He TOJIBKO YBUIETh HEOSCHBIE Tela B
HEJOCTYIHBIX C 3eMJIM IMana3oHax JUIMH BOJIH 3JIEKTPOMAarHUTHOTO U3ITy4EHUsI, HO
¥ Y3HaTh O HOBBIX KaHaJaxX MOJydeHHs] HHQOpMaIi 0 HEOECHBIX TeIaxX ¢ IIOMOIIBIO
HEHUTPUHHBIX U TPABUTAI[IOHHO-BOJIHOBBIX TEJIECKOIOB.

J y3HaTh O HAOJI0JaeMOM CJIOKHOM JIBIKEeHHHU I1aHeT, JIynsl u ConHua, ux
unTepnperanuu. Kakyro ponps urpanu Hadmonenus 3armenuit Jlynsl u ConHua B
YKU3HU OOlIecTBa U UCTOPHUS UX HAydHOTo 00bsicHeHus. Kak Ha ocHOBe
ACTPOHOMMYECKHUX SBJICHUH JIIO/IM HAyYWJINCh U3MEPATh BPEMS U BECTU KaJI€HAAPh.

J y3HaTh, KaK Ojarojapsi pa3BUTHIO aCTPOHOMMH JIFO/IM MEPELUIH OT MPEACTaBICHUS
TEOLIEHTPUUECKON CUCTEMbI MUPa K PEBOJIIOLUOHHBIM MPEACTaBICHUSM
TeTMOIIEHTPUYECKON cucTeMbl Mupa. Kak Ha oCHOBE mocieaHel ObIITH OTKPBITHI
3aKOHBI, YIPABISAIOLINE AB)KEHUEM TUIaHET, U MO3HEE, 3aKOH BCEMUPHOTO
TATOTEHUSI.

J Ha IpHUMepe UCII0Ib30BaHUs 3aKOHA BCEMUPHOTO TATOTEHUS OJTYYHUTh
MIPE/ICTaBICHHS 0 KOCMUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUMTHIBAIOTCS
TPACKTOPHUU MOJETOB KOCMUYECKHX AIllIapaToB K IUIaHETaM. Y3HAaTh, KaK IPOSBIISIET
ce0s BCeMHpHOE TATOTEHUE Ha SIBICHUAX B cucTeMe 3eMisi—JIyHa, 1 3BOJIOLUIO
3TO# CHCTEMBI B OyIyIIeMm.

. y3HaTh O COBPEMEHHOM MPEJICTABIEHNH, O CTpOeHUH COJTHEUHON CUCTEMBI, O
CTpOEHUM 3eMJIM KaK TUIaHEThl U IPUPO/JIe TapHUKOBOTO 3¢ deKTa, 0 CBOMCTBaxX
IJIaHET 3eMHOM TPYIIBI U MJIAaHET-TUTaHTOB U 00 UCCIIEIOBAaHUSAX aCTEPOUIOB,
KOMET, METEOPOUJI0B U HOBOTO KJlacca HEOECHBIX TeJ KapIUKOBBIX TUIaHET.

. HOJIYYUTh MPEJCTABICHUE O METOIaX acTPO(PU3NUECKUX HUCCIEAOBAHUM U 3aKOHAX

(U3HKHN, KOTOPBIE UCTIONb3YIOTCS
JUIA U3ydeHUs (pU3n4ecku CBOMCTB HEOECHBIX Tell.

. y3Hatb npupoay CoJiHIa U €ero aKTUBHOCTH, KaK COJIHEYHAsl akTUBHOCTD BIIMSIET HA

KIIUMat u 6uocdepy 3emiid, Kak Ha
OCHOBE 3aKOHOB (DM3UKH MOKHO PacCUUTATh BHyTpeHHee cTpoeHre CoHIIa U Kak

HaOII0/IEHUS 32 TOTOKaMU HEHTPUHO
oT CoJiHIIa TOMOTJIM 3arjsiHyTh B 1IeHTp CoJIHLA U y3HATh O TEPMOSAEPHOM

HWCTOYHUKE SHEPTHM.

. y3HaTh, KaK ONPEIEIA0T OCHOBHBIE XapaKTEPUCTUKH 3BE3]] U UX B3aUMOCBSI3b

MeXAy cO00ii, 0 BHYTPEHHEM CTPOCHUU
3BE3/1 MU UCTOYHHUKAX MX SHEPTUH; O HEOOBIYHOCTH CBOUCTB 3BE3]] OCJIBIX KapiIHKOB,

HEUTPOHHBIX 3BE3]] U YEPHBIX BIP.
y3HaTh, KaK pOXKJAI0TCA, )KUBYT U YMUPAIOT 3BE3/Ibl, y3HATh Kak MO HaOIIOEHUSIM

MyIBCUPYIONIUX 3BE3N HIedent
OTIPENIENATh PACCTOSHUSA JI0 IPYrUX TaJlaKTHK, KaK aCTPOHOMBI 110 HaOJIOCHUAM

JIBOMHBIX U KPATHBIX 3BE3]

OTIPENEIISAIOT UX MACCHI.

J MOJIYYUTh IPEJCTABIEHUS O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3]1 U Y3HATh KaK B

3BE3/1aX 00pa3yroTCs TSHKENbIE
XMUMHYECKUE DIIEMEHTHI.

J y3HaTh, KaK ycTpoeHa Hama ["anmaktuka — Mueunslii [1yTs, kak pacnpeesneHsl B

HEH paccesHHBIE U IIapOBBIE 3BE3AHbBIE
CKOIIJICHHS U 00J1aKka MeX3BE31HOTO Ta3a u nbuid. Kak ¢ moMo1po HabIro1eH!i B




MH(PAKPaACHBIX JIydax yAaloCh

IIPOHUKHYTb YEPE3 TOJILY MEX3BE3AHOIO ra3a U IbUIM B IEHTP 'anakTUKU, YBUAETh
JBUKEHHE 3BE3]1 B HEM BOKPYT

CBEPXMAaCCUBHOM YEPHOH IBIPBI.
. MIOJIYYUTh IPEJCTABICHUE O PA3IMYHBIX TUIAX TAJAKTUK, Y3HaTb O IPOSBICHUIX
AKTUBHOCTH TaJIaKTUK U KBa3apoB,

pacrpesielieHul TalaKTUK B TPOCTPAHCTBE M (OPMHUPOBAHUHM CKOIUICHHH W
SIMEUCTON CTPYKTYPBI UX PACHpPEIEICHUS.

y3HaTh O CTPOCHWU W DBOJIIOIMH YHHKAIBHOTO OO0BeKTa BceenmeHHOW B 1eioMm.
[Ipocnennts 3a pa3BuTHEM

IPEACTaBICHUN 0 KOHEYHOCTH B OecKOHeuHOCTH BceneHHoi, o GyHnaMeHTaIbHBIX
rapaJioKcax, CBSI3aHHbBIX C HUMH.
. HOHSTh, KaK U3 HAOJII01aeMOr0 KPaCHOTO CMEIIECHUS B CIIEKTpaxX JaIEKUX rajJakTHK
MIPUILLIN K BBIBOJY O

HECTAIlMOHAPHOCTH, pacliupeHun BceneHHOW, W, YTO B IpPOLLIOM OHa OblLia He
TOJIBKO IUIOTHOM, HO M TOPAYEH U, 4TO

HaOJII0JJaeMO€ PENMKTOBOE U3IY4YEHHE TMOATBEP)KIAET OSTOT BAXKHBIA BBIBOJ
COBPEMEHHOM KOCMOJIOTUH.
. y3HaTh, KaKk OTKPBUIM YCKOPEHHOE paclinpeHne BceleHHON U €ro CBA3BIO ¢ TEMHOM
SHEPrueu U BCEMUPHOW CHJION

OTTAJIKUBAHUS, IPOTUBOCTOSIIEH BCEMUPHOMN CHJIE TATOTEHHUSL.
. y3HaTh 00 OTKPBITHHU 3K30IUIaHET — IJIAHET OKOJIO JAPYruX 3BE3]l U COBPEMEHHOM

COCTOSIHUH TIPOOJIEMBI TTOMCKA

BHE3EMHBIX LIMBUJIU3ALUI U CBSI3U C HUMHU.

. Hay4IUThCS MIPOBOJIUTH MpocTeuIme ACTPOHOMUYECKHE HaOIoIeHus,
OPUEHTUPOBATHCA CPEAU SIPKUX 3BE3J M CO3BE3MIl, U3MEPITh BBICOTHI 3BE3N U
ConHia, ompenensth acTPOHOMHYECKMMM METOJaMU BpeMs, IIHPOTY U AOITOTY
Mecta HaOmoneHud, wusMmepatrb auaMmerp CoylHIAa W U3MEPATh  COJIHEYHYIO
AKTUBHOCTH M €€ 3aBUCUMOCTb OT BPEMEHH.

3amaun maHHOU
porpaMMbl 0Oy4eHUs B
obnactu hopMuUpOBaHUS
CUCTEMbI 3HAaHUH,
YMEHUH.

® DPa3BUTHE MBIIUICHHS yUaIIUXcs, GOPMUPOBAHHUE Y HUX CAMOCTOSTEILHO
puoOpeTaTh ¥ MPUMEHATH 3HAHUS, HAOII01aTh

¥ OOBSICHITH aCTPOHOMHYCCKHUE SIBJICHHS,
® OBJIAJICHUE IIKOJbHBIMU 3HAHHMSIMU 00 SKCIIEPUMEHTAIBHBIX (DakTaX, MOHATHSIX,
3aKOHaX, TEOPUSIX, METOAAX aCTPOHOMUH;

O COBPEMEHHOH aCTPOHOMHYECKOW KapTHUHE MUPA;
® YCBOCHHE IIKOJbHUKAMHM UJICH €IMHCTBA CTPOCHUSI MATEPHH U HEUCUYEPITAEMOCTH
mporiecca ee Mo3HaHMUS;
e (opMupOBaHKE MTO3HABATEIIBHOTO HHTEPECA, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH,
OCO3HAHHBIX MOTHUBOB YUCHHSI; TOJATOTOBKA K MPOJIODKEHUIO 00pa30BaHUs U
CO3HATEIBHOMY BBIOODPY Mpodeccum.

Y4eOHO-METOJUUECKUH
KOMILIEKT.

1. Yapyrun B.M. Actponomus 10-11 knacc. — M.: IIpocBewmenune, 2017.

2. Yapyrun B.M.Meroauueckoe nocobue 10-11 xnaccel. ba3zossiii ypoBenb — M.:
[Ipoceenienue, 2017.
3. O.C.YroabaukoB AcropoHomus. 3anaunuk. 10-11 kmaccesl: yueb. nocobue ams
0011e00pa3oBaTenbHBIX Opranu3anuii: 6a3oBsiii ypoBeHs/ O,C,YTONBHUKOB. — M.:
ITpoceemrenue, 2018. — 79 c. un. — (Cepsr 1-11).

KonnuectBo yueOHbIX
4acoB, Ha KOTOPOE
paccunuTaHO U3y4YEeHHE
penMeTa, Kypca, B TOM
4HCIIE TEMaTHUECKOE
pacnpeeeHue 4acoB U
KOJIMYECTBO YacoOB JUIs
IIPOBEJICHUS

[IporpamMma paccunTtana Ha 35 y4eOHBIX YacoB.

1. Bgeaenue B acTpoHOMHIO. — 1 4.
Actpomerpus.. — 5u.
HebGecnas mexanuka. — 3 4.
Crpoenne ConHEUHOM CUCTEMBL. — 7 4.
AcTtpodusnka u 3Be3qHAS ACTPOHOMHUS. - 7 4.
Muteunsblil myTh — Hamta ["anakTuka. — 3 4.
lanaktuku. — 3 4.
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KOHTPOJIBHBIX,
1a00paTOPHBIX,
MPAKTUYECKUX PaboT.

8. CtpoeHnue u 3Booius Beenennoil. - 2 4.
9. CoBpemeHHbIE MPOOIEMBI ACTPOHOMHUU - 3 H.
Peseps. -1 4.

TpeboBanus K ypoBHIO
MOJITOTOBKH y4YaITUXCs
(Ha ocHOBE cTaHAapTa U
aBTOPCKOM IPOTpaMMBbl)

B pesynomame uzyuenus acmponomuu Ha 0a3060M ypo8HE YUECHUK 00JIHCEH
3HAMb/NOHUMAM b
* CMBICIT TIOHSTHI: TE€OLIEHTPUYECKAsI U TeIMOLEHTPUYECKasi CUCTEMA, BUIMMAs 3BE3/IHAS
BEJIMYMHA, CO3BE3/IME, TMPOTHUBOCTOSIHUS W COCJUHEHHUS IUIAHET, KOMETa, acTepous,
METEOp, METEOPHUT, METEOPOHU], IUIaHETa, CIYTHUK, 3Be3xa, CoJHeYHas CcHCcTeMa,
lamaktuka, Bcenennas, BceMHpHOE U TIOSICHO€ BpEMs, BHECOJIHEUHAs IUIaHETa
(3K301UTaHETA), CIICKTPAbHAS KIIACCU(UKAIINS 3BE3]l, MapaJUIaKC, PEITUKTOBOC U3IYUICHHE,
bonbiioit B3psiB, uepHas apipa;
* CMBICI (U3MYCCKUX BEIMYUH: TAPCEK, CBETOBOH TI'0J, aCTPOHOMHUYECKAs CIUHUIIA,
3BE3/IHAs BEJIUUMHA;
* cMbICI (pU3NYECKOTO 3aKkoHa Xa0ba;
* OCHOBHBIE ITaIbl OCBOCHUSI KOCMHUYECKOTO MPOCTPAHCTBA;
* TUIMOTE3bI MPOUCX0XKIeHUsI COIHEYHON CHUCTEMBI;
* OCHOBHBIE XapaKTEPUCTUKH U cTpoeHue CoTHIIa, COTHEUHON aTMOCHhEpHI;
* pasmMepsl ["anmakTuku, nosioxkeHue u nepuo oopamienus CoaHIla OTHOCUTENBHO IIEHTPA
lNanakTuky; ymers
* MPUBOJAUTH NMPHUMEPHI: PO ACTPOHOMHUHU B PA3BUTHHU IUBIJIM3AIUHU, UCIIOJIH30BAHM
METOJIOB HCCIEAOBAaHUN B aCTPOHOMHUH, PA3IWYHBIX JHANA30HOB AJIEKTPOMATrHUTHBIX
W3Iy4eHU Uil moiydeHuss wuHbopmamuu 00 oObekTax BceneHHo#, momydeHuUs
ACTPOHOMUYECKOW MH(POPMAIMH C TIOMOIIBI0 KOCMUYECKUX almapaToB U CIEKTPATLHOTO
aHaJIWu3a, BIUSHUS COTHEYHOM aKTUBHOCTH Ha 3E€MITIO;

* ONHUCBLIBATH U O0BSICHATH: PA3INYUs KAICHIAPEH, YCIOBUS HACTYIUICHUS COTHEYHBIX U
JIYHHBIX 3aTMEeHUH, ¢da3bl JIyHbI, CYyTOUHBIC TBMIKEHUS CBETHJI, TPUIMHBI BOSHUKHOBEHUS
MPUJIMBOB U OTJIMBOB; MPUHIINI ACUCTBHUS ONTUYECKOTO TEJIECKOIa, B3aUMOCBSI3b (PU3HKO-
XUMHUYECKUX XapaKTEepPUCTUK 3B€3J] C HCIOJb30BAHUEM JHArpaMMbl «IIBET —
CBETUMOCTBY, (DU3UYCCKHE TPUUYUHBI, OINPEACISIONINE PABHOBECHE 3BE3J, HMCTOYHUK
SHEPrUU 3BE3]] W MPOUCXOKIECHUE XUMUUYECKUX DHIIEMEHTOB, KpacHOE CMENIEHUE C
nomo1sio 3ddexra Jlomnepa;

* XapaKTepu30BaTh 0COOCHHOCTH METOJIOB ITO3HAHUS aCTPOHOMHUHU, OCHOBHBIC 3JIEMEHTHI
U cBoMcTBA M1aHeT COMTHEYHOM CUCTEMBI, METOIbl ONIPEICIICHHS PACCTOSIHUIN U JIMHEHHBIX
pa3MepoB HEOECHBIX TEJl, BO3MOYKHBIC ITYTH 3BOJIFOIIMH 3BE3]] Pa3IUYHON MACCHI;

* HaXoAMTh HA HeOe OCHOBHbIE co3Be3Aus CeBepHOro MOJymapus, B TOM YHUCIE:
bonemas Mensenuia, Manas Mensenuna, Bosnomnac, Jlebens, Kaccuones, Opuon; cambie
spkue 3Be3nbl, B ToM uwucie: [lonspuas 3Be3ma, Apkryp, Bera, Kamemma, Cupwnyc,
berenbreiize;

* HCIIOJIb30BaTh KOMIIBIOTEPHBIE MPHJIOKEHUS ISl onpenesieHus mnosoxxkeHus CoJHila,
Jlynsl 1 3Be3]] Ha TIO0YIO JaTy U BpeMs CYTOK JUIsl JAaHHOTO HACEIEHHOTO MYHKTA;

* HCHOJIb30BAaTh IPUOOpPETCHHBIC 3HAHMS U YMEHUS B MPAKTUYECKOU NEATEIbHOCTH U
MOBCETHEBHOMW KU3HU JUIsl IOHUMAaHUsS B3aUMOCBSI3U aCTPOHOMHHU C JPYTMMH HayKamH, B
OCHOBE KOTOPBIX JIEXkKAT 3HAHUS 10 aCTPOHOMMH; OTACJICHUS €€ OT JDKCHAYK; OLIEHUBAHUS
uHpopmanuu, conepxkamieiics B coobmenusx CMU, MHTepHeTe, HaydHO-TOMYISPHBIX
CTaThsX.

@DopMBbl OpraHu3anuu
y4eOHOTO Ipolecca.
DopMBI TEKYILETO
KOHTPOJIS 3HAaHUU
ydamuxcs (TeKyIni
KOHTPOJIb — TEKYIIUH,
YETBEPTHOU U
IIOJIYTOJJ0BOM KOHTPOJIb,
IIPOMEXKYTOYHAs
aTTecTalus — UTOT 3a
y4eOHBIN TONT)

Jnst peanu3anuu mporpaMMbl  UCTIOJIB3YFOTCSI TEXHOJIOTUH JIMYHOCTHO-OPUEHTHPOBAHHOTO
oOyueHusl.
Jlekuus, CeMHHAp, YPOK - IPAKTHKYM




OueHouHble cpecTBa 1. Kongaxosa E.B., Yapyrun B.M. Actpornomust. Terpags — npaktukyM. Cepus «Cdepst 1 - 11».
PabGoueii mporpaMMsI — M.: IIpocserienne, 2018.

2.YronpuukoB O.C. Actponomus. 3agaunuk 10-11 xnace. bazoBerit ypoens. Cepust «Cepsr 1 -
11». — M.: IIpocBemnienue, 2018.

Crncox 30P:

JOTIOJIHUTEIIBHOM a) www.astronet.ru — «Poccuiickast aCTpPOHOMHYECKAS CETh
JTUTEPATYPHI IS b) www.astrolab.ru — caiit ass mo0uTeNel aCTPOHOMUN

U3y4YCHUS MPEIMETa, C) www.astro-azbuka.ru — «A30yka 3BE€3aHOTO0 Heba»

Kypca, B T.4. peCypChl d) www.asrolib.ru — DnekrpoHHast OUOIHMOTEKA ACTPOHOMA-TFOOUTEIIS

cetu MlHTepHeT

2. llnanupyeMble pe3ybTaThl
[Inanupyemble pe3ynbTaThl OCBOEHUS Y4eOHOTO IpeMeTa 1o uToram ooydenus B 11 kiacce:
* [TonyuuTs mpencTaBiaeHHs O CTPYKTYpe U MaciTabax BeeneHHoOM u MecTe uenoBeka B HEW. Y3HaTh O Cpe/CTBax,
KOTOPBIE UCIOJIb3YIOT aCTPOHOMBI, YTOOBI 3arjIiHYTh B CaMble yal€HHbIE YroJku BeeneHHOoN U He TOJIBKO YBUIETh
HeOecHbIE Tejla B HEIOCTYIHBIX ¢ 3eMIIM Juana3oHax JUIMH BOJIH 3JEKTPOMAarHUTHOTO U3JTy4yeHus!, HO U y3HATh O
HOBBIX KaHaJIax MOJy4eHHs] MHPOpMAaIK 0 HEOECHBIX TelaX ¢ MOMOUIbI0 HEUTPUHHBIX U IPABUTALIMOHHO-
BOJIHOBBIX TEJIECKOIIOB.
* Y3HaTh 0 HaO/II01a€MOM CJIOKHOM JABMKEHUU TuiaHeT, JIynbsl u ConHua, ux uarepnperanuu. Kakyroo posb urpanu
HabmoaeHus 3atmenuit Jlynol u CosiHIa B )KM3HH OOIIECTBA M UCTOPUS UX HAydyHOTo 00bsicHeHUs. Kak Ha ocHOBe
ACTPOHOMUYECKUX SBJICHUH JIIOIM HAYYHIIUCh U3MEPSATH BPEMsI U BECTH KaJeHIaph.
* Y3HaTh, Kak Ojaroaaps pa3BUTHIO aCTPOHOMUU JIFOJH MEPEIUIN OT MPEICTaBICHHS T€OLIEHTPUUECKON CHCTEMBbI
MHpa K PEBOTIOIMOHHBIM MIPEICTAaBICHUSIM I'eTUOLIEHTPUUECKOM crucTeMbl Mupa. Kak Ha ocHOBe nocienHei ObuiH
OTKPBITHI 3aKOHBI, YIIPaBJISIONINE IBUKEHUEM IJIAaHET, U TIO3HEE, 3aKOH BCEMUPHOTO TATOTEHHUS.
* Ha mpumepe ucnosabp3oBaHus 3aKOHA BCEMUPHOTO TATOTEHHUS MOJIYYUTh MPEICTABICHUS O KOCMUYECKUX
CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPAEKTOPUHU MOJETOB KOCMUYECKUX aIllapaToB K IUIAHETaM.
VY3HaTh, Kak MPOSBIISET ce0s1 BCEMUPHOE TATOTEHUE Ha SIBJIICHUAX B cucTeMe 3emisi—JIyHa, ¥ 9BOJIIOIHMIO ATOU
CHUCTEMBI B OYIyIIIeM.
* Y3HaTh O COBPEMEHHOM MPEICTABIECHNUH, O CTPOCHUU COJTHEUHOW CUCTEMBI, O CTPOECHUN 3E€MJIH KaK IJIAHEThI 1
IIPUPOJIE MAPHUKOBOTO 3P PEKTa, O CBOMCTBAX IIAHET 3€MHOM I'PYIIIbI U IUIAHET-TUTAHTOB U 00 MCCIIEI0BAHUAX
acTepouioB, KOMET, METEOPOUI0B 1 HOBOT'O KJ1acca HEOECHBIX TeJ KapIMKOBBIX IIAHET.
* [Tosryunts mpeacTaBiaeHue 0 METoJax acTpO(PU3NIECKUX UCCIEOBAHNI U 3aKOHAX (PU3UKUX, KOTOPbIE
UCIOJb3YIOTCS 1Sl U3y4eHUs GU3NYECKU CBOMCTB HEOECHBIX Tell.
* Y3HaTh npuposy CoJlHIIa ¥ €r0 aKTUBHOCTH, KaK COJIHEYHAasi aKTUBHOCTh BJIMSET HA KIMMaT U 6uocdepy 3emiu,
KaK Ha OCHOBE 3aKOHOB (DM3MKH MOXHO PaccuUuTaTh BHyTpeHHee cTpoeHue CoHIa U KaKk HaOIIoAeH s 3a
IIOTOKaMH HEUTpHUHO OT COoJIHLIa IOMOTJIN 3arIAHyTh B LIeHTp CoJIHIA U y3HaTh O TEPMOSICPHOM HCTOUYHUKE
SHEPruHu.
* Y3HaTh, KaK ONPEAEIISAIOT OCHOBHBIE XapAKTEPUCTUKHU 3BE3] U UX B3aUMOCBSI3b MEXAy 000, 0 BHyTpEHHEM
CTPOEHUH 3BE3]] U UCTOUHUKAX UX SHEPTUU; O HEOOBIYHOCTH CBOMCTB 3BE3/1 O€JIBIX KapJIMKOB, HEUTPOHHBIX 3BE3] U
YEPHBIX ABIP. Y3HATh, KAK POXKIAAOTCS, )KUBYT U YMHUPAIOT 3BE3bI.
* Y3HaTh, KaK 110 HAOJIIOACHUSAM IYJIbCUPYIOIIUX 3BE3 Lie(er 1 ONpesesIATh PACCTOSHUS 10 IPYrUX TajJaKTHK, KaKk
aCTPOHOMBI 110 HAOJIIOJICHUAM JIBOMHBIX U KPATHBIX 3BE3]] ONPEIEISAIOT UX MACCHI.
* [TosryunTh mpeacTaBiIeHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3]1 M Y3HATh KaK B 3BE3/1aX 00pa3yrOTCs TSKENbIE
XUMHMUYECKUE DIIEMEHTHI.
* Y3HaTh, Kak ycTpoeHa Hama ['anaktiuka — Mueunsiii [TyTe, kak pacnpeneneHsl B HEll pacCEesSHHBIE U IIAPOBBIE
3BE3/IHBIE CKOTICHHS U 00J1aka MeK3BE3AHOTO ra3a u nbutd. Kak ¢ momorpio HabroieHui B HH(PaKpacHbIX JTydax
yJlaj0ch MPOHUKHYTh Y€PE3 TOJIILY MEK3BEZTHOIO ra3a v MbUIA B LEHTP ['anakTuky, yBUAETh IBUKEHHE 3BE3] B
HEM BOKPYI' CBEPXMACCUBHOW YEPHOU JIBIPHI.
* [TonyunTs mpencTaBiIeHUE O PA3JIMYHBIX TUIIAX FAJIAKTUK, Y3HATh O MPOSIBICHUAX aKTUBHOCTH T'aJIaKTHK U
KBa3apoB, paclpe/ieIeHUH raJlakTUK B IPOCTPAHCTBE U (POPMUPOBAHUN CKOTIJICHUN M AYEHCTOM CTPYKTYpPhI UX
pacnpeneneHusl.
* Y3HaTh O CTPOEHHUH U 3BOJIOIMU YHUKAJILHOTO 00beKkTa Beenennoil B nenom. IlpocnenuTs 3a pazsutueM
MPEJCTaBICHUN O KOHEUHOCTH U OecKoHeuHOCTH BeeneHHol, o ¢pyH1aMeHTalbHbBIX TapaoKcaX, CBA3aHHBIX C
HUMU.



http://www.astronet.ru/
http://www.astrolab.ru/
http://www.astro-azbuka.ru/
http://www.asrolib.ru/

* [ToHsATh, KaK U3 HAOIIOTAEMOTO KPACHOTO CMEIIEHUS B CIIEKTPAX NAIEKHX TATAKTHUK MPUIILIN K BEIBOIY O
HECTallMOHAPHOCTH, pacIIMpeHun BceneHHoM, U, 4To B MPOILIOM OHA ObLJIa HE TOJILKO IJIOTHOW, HO M TOPSIYEH U,
YTO HAOJII0JAeMOE PEIIMKTOBOE M3ITy4YCHHE MOATBEPKAAET STOT BAXKHBIM BBIBOJ] COBPEMEHHOI KOCMOJIOTHH.

* Y3HaTh, KAK OTKPBUIM YCKOPEHHOE paciupeHue BeeneHHoM 1 ero CBA3bI0 ¢ TEMHOW SHEPrUel U BCEMUPHO I
CUJIOM OTTAJIKUBAHMS, IPOTUBOCTOSILEN BCEMUPHOU CHJIE TATOTECHHUSL.

* Y3HaTh 00 OTKPBHITUH 3K30IJIAHET — IIAHET OKOJIO JPYTUX 3BE3/1 U COBPEMEHHOM COCTOSIHUM MPOOJIEMBI IOMCKA
BHE3EMHBIX LIMBUJIM3ALUN U CBA3U C HUMU.

* Hayuntbcst poBOIUTH MPOCTEHIIIE ACTPOHOMHYECKHIE HAOTIOACHNUS, OPUEHTUPOBATHCS CPEIH SIPKUX 3BE3N U
CO3BE€3/IUH, U3MEPSITH BBICOTHI 3BE31 M CoJHIIa, ONPEAEATh aCTPOHOMUYECKUMU METOJaMU BPEMSL, IIUPOTY U
JOATOTY MECTa HabMIOACHUH, H3MepATh quamerp COJHIIA U U3MEPATh COTHEYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTD OT
BPEMEHH.

3. Conep:kaHue y4eOHOro mpeaMera.

Beeoenue 6 acmponomuio.

Cmpoenue u macuumabwvl Bcenennou, u cospemennvle HabOII0OeHUsL.

Kaxkue tena 3anonustor Beenennyto. KakoBbl X XapakTepHbI€ pa3Mepbl M pacCTOSTHUS Mex 1y HUMu. Kakune
(dbu3nveckue ycnoBus BCTpeuaroTes B HuX. Beenennas pacmupsiercs. ['ne u kak paboTaioT caMble KpYITHbIE
onTUYecKue Teaeckonsl. Kak acTpoHOMBI HCCIieIyI0T raMmma-u3inydenrne Beenennoii. UTo yBuaenn rpaBuTalimOHHO-
BOJTHOBBIC U HEUTPUHHBIE TEIIECKOTIHI.

Acmpomempus

36é€30H0e Hebo u uouMoe 08udceHUe HeDEeCHbIX CBemUL

Kaxkwue 3B€311b1 BX0T B co3Be3ust Opuona u Jlebeas. ConHile 1BmwKeTcs 1o dxiaunTuke. [ImaneTsr coBeprmaroT
neraeobpazHoe nemwxenne. HebecHsie koopanHatel UTo Takoe HEOECHBIN YKBATOp M HEOecHbIN MepuanaH. Kak
CTPOSIT SKBATOPUATBLHYIO CHCTEMY HEOECHBIX KOOpArHAT. Kak CTposIT TOPU30HTAIBHYIO CHCTEMY HEOSCHBIX
KOOpJIMHAT.

Buoumoe osuorcenue nnanem u Connua

[letneoOpa3zHoe ABMKEHUE TUIAHET, MOMSATHOE U MPSAMOE IBUXKEHHUE TUIaHeT. DKIMIITHKA, 30MaKaIbHbIE CO3BE3HSL.
HepaBnomepHoe nemxenue CoJiHIIa MO SKIUINTHKE.

Jeuoicenue Jlynvt u 3ammenusi

®a3pl JIyHBI M1 CHHOIUYECKHUI MECSII, YCIOBUS HACTYIJICHUSI COJTHEYHOTO M JIYHHOTO 3aTtMeHuid. [Touemy
MIPOUCXOIAT COJIHEUHBIE 3aTMeHUsA. Capoc U npeacKa3aHus 3aTMEHUN

Bpems u kanenoapw

3BE3/IHOE U COJIHEUHOE BPEMS, 3BE3AHBIN U TPOIMUUYECKUM roJ. Y CTPOMCTBO JIYyHHOTO M COJTHEYHOI'O KaJIeH1aps,
npoOieMbl UX corjacoBanus KOnuaHCKui ¥ rpUropuaHCKuid KajeHAapH.

Hebecnas mexanuka

l'enuoyenmpuueckas cucmema mupa

[IpeacraBnenus o crpoeHun CONTHEYHON CUCTEMBI B aHTUYHBIE BPEMEHA U B CPETHEBEKOBbE. | eMoneHTpruiecKkas
CUCTEMa MHUPA, JI0KA3aTeNbCTBO BpalieHus 3emiau Bokpyr Connua. [lapamiakc 3B€37 U onpeiesieHne pacCTOSIHUS
710 HHUX, ITApCeK.

3axonwvl Kennepa

OtkpsiTue NU.Kennepom 3akoHOB ABMKeHUs MaHeT. OTKpbITHE 3aK0HA BceMupHOTO TAroTeHus U 00001EHHBIE
3akonbl Kemepa. Onpenenenue Mmacc HEOECHBIX Tell.

Kocmuueckue ckopocmu

Pacuétbl mepBoii 1 BTOPOii KOCMUYECKO CKOpocTH U uxX pusudeckuii cMbici. [Tonér FO.A. INarapuna Bokpyr
3emiu 1o KpyroBoi opOuTe.

Meosicnnanemnvie nepenémuoi

[ToHaTHE ONTUMATBHOM TPAEKTOPUU NOJIETA K IIaHEeTe. BpeMs nmonéra k miaHeTe u JaThl CTAPTOB.

JIyna u eé enuanue na 3emnio

Jlynnslit penbed u ero npupoa. [IpunsHoe B3aumosericteue Mexay Jlynoi u 3emnéit. Y nanenue Jlynsl ot 3emnn
U 3ameaieHue BpauieHus 3emnd. [Ipeneccus 3eMHOM ocH U TTpeiBapeHKe PaBHOAECHCTBUM.

Cmpoenue conneunou cucmemvl

Cospemennvie npeocmasnenuss o Conneunou cucmeme.

Cocra CosiHeuHOM cucTeMbl. [11aHeThl 3eMHOM TPyl U MJIAHETBITUTAaHThI, UX PUHLIUNHAIIBHBIE PA3IHYHUs.
O6naxo komet Oopta u Ilosc Koiinepa. Pazmeps! Ten COTHEYHOM CUCTEMBI.

Ilnanema 3emns




®opma u pazmepsl 3emi. Buyrpennee crpoenue 3emnu. Posb napaukoBoro s¢gdekra B GopMHUpOBaHUU KIUMaTa
3emuin.

IInanemul 3emmoii epynnovl

HccnenoBanust Mepkypusi, Benepsr 1 Mapca, ux cxoxects ¢ 3emiéii. Kak mapHukoBbIii 3¢ ekt rpeer
MOBEPXHOCTh 3eMJIH U TieperpeBaeT armocdepy Benepnl. Ectb nu xu3Hbp Ha Mapce. DBouttonust OpOUT CITyTHHKOB
Mapca ®oboca u Jleiimoca.

IInanemoi-cucanmol

®dusznyeckue cpoiicta FOnurepa, CarypHa, Ypana u Henryna. Bynkanuueckas JesiTeIbHOCTb Ha CITyTHUKE
IOnurepa Ho. [Ipupona koJier; BOKpYT IJIaHET-TUTaHTOB.

lInanemui-kapauxu u ux ceoticmeaa.

Manvie mena Conneunoti cucmemsl

[Tpupona u apmwkenne acreponnoB. Crnenuduka qBrokeHus rpymm acreponsioB Tposaues u I'pexos. [Ipupona u
newkenue komert. [losic Koiinepa u O6mako komet Oopra. [Ipupoga METEOpOB U METEOPUTOB.

Memeopwvr u memeopumeul

[Ipuponaa nagaromux 38€3/1, METEOPHBIE IOTOKU U UX paauaHTbl. CBA3b MEXIY METEOPHBIMU IOTOKAaMHU U
koMeTramu. [Ipuposa KaMeHHBIX U KeJIe3HbIX METEOPUTOB. [Iprupoa METEOPUTHBIX KPaTepoB.

Ipakmuueckaa acmpoguzuxa u usuxa Connya

Memoowvr acmpoghuzuueckux ucciedo8aruti

VYCTpOoNCTBO U XapaKTEPUCTUKH TEJIECKOTIOB PePPakTOpoB U pedaeKkTopoB. Y CTpOHCTBO paalOTENECKOIIOB,
paarouHTEPPEPOMETPHI.

Connye

OcHoBuble xapakTepuctuku ComnHia. Onpenenenre Macchl, TeMIepaTypbl U XUMHUYECKOTo coctaBa CoJiHIa.
Crpoenue comHeuHoil atMocdepbl. ColHeUHast aKTUBHOCTD U €€ BIMsSHUE Ha 3eMitio u 6nocdepy.

Bnympennee cmpoenue Connya

Teopernueckuit pacuér TemmepaTypsl B 1ieHTpe CoJiHIa. S 1epHbIil HCTOYHUK SHEPTHH U TEPMOSIACPHBIE PEAKLINN
CHUHTE3a rejus U3 BOJAOPpOJa, NEpeHOC FHEpruu U3 eHTpa CoJHIa HapyKy, KOHBEKTUBHAsA 30Ha. HeUTprUHHBIIM
TEJIECKOI U HaOMoACHUS TToToKa HelTpuHOo ot CoJHIIa.

36é3001

OcHogHble xapakmepucmuxu 36€30

OrnpeneneHre OCHOBHBIX XapaKTEPUCTHUK 3BE3/: MACChl, CBETUMOCTH, TEMIIEPATYPHI U XMMHUYECKOTO COCTABA.
CrniektpanbHas kiaccudukanus 3BE3/1 1 €€ (u3nueckue OCHOBBL. JluarpaMma «CreKTpaibHbIA KIIAacc» —
CBETUMOCTbD 3BE3]1, CBA3b MEXIY MAacCOM U CBETUMOCTBIO 3BE3/1. BHyTpeHHee cTpoenue 38€31 CTpoeHue 3Be3/1bl
IJIaBHOM nocnenoBaresibHOCTU. CTpoeHue 3BE37] KPACHBIX THTAHTOB U CBEPXTUTaHTOB.

benvie kapauku, netimponnvie 36€30b1, NYyIbCapvl U YEPHLIE ObIPLL

CrpoeHnue 3BE371 OeNbIX KapJIMKOB U IIpesien Ha X Maccy — npeaen Yanapacekapa. [lynbcapbl 1 HeHTpOHHBIE
3BE31b1. [Iprpoaa y€pHBIX ABIP U X MTApaMETPBHIL.

lsotinbie, KpamHvle U nepemerHbvle 36€300bl

Habmronenust ABOMHBIX U KPaTHBIX 3BE3/. 3aTMEHHO-TIEpEMEHHbIE 3BE3/bl. Onpe/iesieHre Macc IBOMHBIX 3BE3I.
[Tynscupytomue nepeMeHHbIe 3BE3/Ibl, KpUBbIE M3MEHEHUs Onecka neden. 3aBUCUMOCTh MEKY CBETUMOCTBIO U
nepuooM myabcanuil y nedenn. Ledenasr — masku Bo BeeneHHOH, 10 KOTOPBIM OMPEAEIISIOT PACCTOSHUS J10
NAIEKUX CKOTUICHUH U rajakTUK.

Hoevie u ceepxnosvie 36€300b1

XapaKTepUCTUKH BCIBIIIEK HOBBIX 3BE3/. CBSA3b HOBBIX 3BE3/1 C TECHBIMU JIBOMHBIMU CUCTEMAMHU, COJIEPKAILIUMHU
3Be3y Oenblii kapiuk. [lepeTrexkanue BemecTa U sSA€pHBINA B3PbIB Ha MOBEPXHOCTH Oenoro kapnuka. Kak
B3PBIBAIOTCS CBEPXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKHU BCIBILIEK CBEPXHOBBIX 3BE3/. I paBUTAlIMOHHBIN KOJIAIIC
6ernoro kapinuka c Maccoit Yanpacekapa B cocTaBe TeCHON JBOMHOMN 3B€3]1bl — BCIBIIIKA CBEPXHOBOI MEPBOTO
Tuna. B3pelB MacCUBHOI 3Be3/1bl B KOHILIE CBOEH 3BOJIIOLIMN — B3PbIB CBEPXHOBOU BTOporo tumna. Habmoaenne
OCTaTKOB B3PbIBOB CBEPXHOBBIX 3BE3L.

Deonoyus 36€30: podtcoenue, HCUsHb U CMepmsb 36€30

Pac4€r npooIKUTENBHOCTH KU3HHU 3BE37 pa3HOM Macchl Ha INIABHOM MOciIe10BaTeNbHOCTH. [lepexon B kpacHbIe
TUTaHTBl U CBEPXTUTaHTHI MTOCIIE Ucuepnanus Boaopoa. CroKoiHas 9BOJIIOLNS MaJOMAaCCUBHBIX 3BE3], U
I'PaBUTAIIMOHHBIN KOJIIATIC U B3pBIB C 00pa30BaHUEM HEHTPOHHOM 3Be3/1bl UM YEPHOU JABIPHI MACCUBHOM 3BE3/IbI.
Omnpenenenne Bo3pacTa 3BE3IHBIX CKOIIEHUH M OTIENBHBIX 3BE3]] M IPOBEPKA TEOPUH IBOJIIOLUNU 3BE3I.
Mneunvi Ilymo

TI'a3 u nouw 6 I'anaxmuxe




Kak o0pasytorcst oTpaxaTenbHbie TyMaHHOCTH. [Touemy cBetstes muddy3Hbie TYMAaHHOCTH Kak KOHIIEHTPUPYIOTCS
ra3oBbI€ U MbUIEBbIC TYMAHHOCTH B [ anaKTuke.

Pacceannvie u wapoeuie 36é30nvle ckonnenus

HabGnromaembie cBOCTBA pacCEesTHHBIX 3BE3HBIX CKOTUIeHMA. HalmrotaemMbple CBOKWCTBA MIAPOBBIX 3BE3THBIX
CKOIUIEHUH. Pacnipenenenne u xapakrep ABUKEHUS CKoIuieHUH B ['anaktuke. Pacnpenenenue 3B€31, CKONIEHUM,
ra3za u Ut B ['anaktuke. CBepxmaccuBHas u€pHasi JAblipa B IeHTpe ['alakTUKH 1 KOCMUYECKHUE JTyUH.
WudpakpacHbie HaOMIOACHUS ABIKEHUS 3BE3 B IeHTpe ["amakTHKu 1 oOHapyKeHHe B LeHTpe [ anakTuku
CBEPXMAaCCUBHOM uepHO AbIpbl. Pacuér mapameTpoB cBepxmMaccUBHOW YEPHOU JibIpbl. HabmoaeH s KocMUYecKuX
Jy4ed U UX CBS3b CO B3PHIBAMU CBEPXHOBBIX 3BE3]I.

Tanakmuxu

Kak xmaccuunupoBaliv TalakTUKH 110 PopMe U KaMepTOHHas quarpamma Xao6ma. CBoiCTBa CIUPATTBHBIX,
AJUIMNITUYECKUX U HETIPAaBUIIbHBIX FalakTuK. KpacHoe cMelenne B CrieKTpax rajJakTUK U ONPEIeICHHE PACCTOSTHUS
710 HHX.

3axon Xabbna

Bpaienue ranaktuk u TéMHasi MaTepusl B HUX.

Axmuenvle 2anakmuKku u Kea3apbl

[Ipupoaa akTUBHOCTH TralakTHK, paJUOrallaKTUKU U B3aUMOJIecTBYyIoME rajakTuku. HeoObluHbIe CBOMCTBA
KBa3apoOB, UX CBSA3b C AJ[paMU TAJIAKTHK U aKTUBHOCTHIO YEPHBIX JIBIP B HUX.

Ckonnenus 2anakmux

Halnrogaembie CBOMCTBA CKOTIJICHUH TaJTaKTHK, PEHTTEHOBCKOE U3JIyUCHHE, TEMIIEpaTypa U Macca
MEXKTATaKTHYECKOTO Ta3a, HE0OOXOAUMOCTh CYIIECTBOBAHUS TEMHON MaTEPUH B CKOTUICHHSX TalakTUK. OleHKa
MacChl TEMHOM MaTEpHH B CKOTUICHHSIX. SluencTasi CTpyKTypa pacipene/eHus TATaKTUKA CKOTUICHHH TaTaKTHK.
Cmpoenue u 260110yus

Bcenennoii Koneunocms u beckoneunocms Bcenennoii — napaodokcol Kaccuyecko KOCMON02UU.

3aKOH BCEMHPHOTO TATOTECHHS M MPECTABICHUS 0 KOHEYHOCTH U OeckoHedHOCTH Beenennoit. @oTomMeTpuyecKuii
napaiokc ¥ MPOTUBOPEUUS MEXAY KIACCHYECKUMU MPEJICTaBICHUSIMUA O CTpOeHUU BeeneHHOW 1 HaOmoIeHUsIMU.
Heo6xoaumocTs ipuBIIeUeHUS 00IIIEH TEOPHH OTHOCUTEIBHOCTH ISl IOCTPOCHMS Moien Beenennoii. Cszb
MEX1y TEOMETPUUYECKUX CBOMCTB MPOCTPAaHCTBA BeeneHHow ¢ pacnpeneneHueM U IBHKECHUEM MaTEpPUH B HEM.
Pacwupsrowasca Beenennas

CBs3b cpeHel MIOTHOCTH MAaTEPUH C 3aKOHOM PAaCIIMPEHUs U TEOMETPUUECKUMHU CBOMCTBaMU BceeneHHoi.
EBknunioBa n HeeBkMaoBa reometpus Beenennoit. Onpenenenue paanyca u Bozpacta Beenennoit. Mogens
«ropsiueit BeenenHoit» u penukToBoe n3nydeHus O0pa3zoBaHne XUMHYECKUX 1eMeHTOB BO Beenennoit. Obumnue
renvs Bo BeeneHHoit 1 HeoOX0IuMOCTh 00pa30BaHus €ro Ha paHHHX 3Tarlax dBOJIONUN BeeneHHoil.
Heob6xo1uMoCTh He TOJIBKO BBICOKOH IMJIOTHOCTH BELIECTBA, HO M €0 BHICOKOW TEMIIepaTyphbl Ha paHHUX ATarax
sBoounu BeeneHHol. PenukToBoe n3iydeHne — u3iydeHue, KOTopoe OCTaIoCh BO BeeneHHol ot ropsiuero u
CBEPXIUIOTHOTO COCTOSIHUS MaTEpUU HA paHHUX dTanax >ku3Hu Beenennoil. HaGmonaempie cBONCTBA PEITMKTOBOTO
usnydyenus. [louemy HeoOXxoquMoO MpuBseUeHUE 001Iel TEOPUU OTHOCUTEIBHOCTH JIJIsl IOCTPOSHUS MOJIEIH
Bcenennoi.

Coepemennvie npodiemvl acmponomuu

Yekopennoe pacuupenue Beenennoii u mémnas snepeus

Habmronenust cBepxHOBBIX 3BE371 | THMa B qanékux rajakTUKax U OTKPHITHE YCKOPEHHOTO paciiupeHus BeeneHHol.
OTKpbITHE CUIIBI BCEMUPHOTO OTTAJIKUBaHUA. TEMHas SHEprus yBeInuuBaeT Maccy Beenennolt o mepe eé
pacmupenus. [Ipupoaa cunel BceMupHOTO OTTaNKUBaHUs.

Obnapyoicenue nianem 8o3ie Opyeux 36€30.

Habmronenus 3a qrmkeHneM 3BE3]] U OTPEIENICHUs] MACC HEBUIMMBIX CITYTHHUKOB 3BE31, BO3MYIIAIOIINX HX
MpsIMOJIMHEHOE ABMKEeHHEe. MeTo bl 00HapyKeHus dk301aHeT. OleHKa yCI0BHi Ha TOBEPXHOCTAX IK30IIIaHET.
[Touck »K301UTaHET C KOM(POPTHBIMU YCIOBHSIMH JUTS )KU3HU HA HUX.

Toucku orcuznu u pazyma 6o Beenennou

PazButue npeacraBieHnii 0 BOSHUKHOBEHHUH U CYIIECTBOBAHMHU XKU3HHU BO BcenenHoil. CoBpeMeHHbIE OLIEHKH
KOJIMYECTBA BHICOKOPA3BUTHIX IUBHIM3anuii B ['anaktuke. [TonbiTku 0OHApyXEHUS U MOCHIIKYA CUTHATIOB
BHE3E€MHBIM [[UBUJIA3AIUSIM.

4. Y4eOHO-TeMaTHUYECKOe IIAHNPOBAHHE

11 ximacc — 1 yac B Heaenmo (35 yacoB)
ABTopsl Iporpammel : B.M. Yapyrus.



Actponomusi. Metonundeckoe mocobme 10—11 xmaccel. ba3oBeiii ypoBeHb: y4e® mocoOue s ydurenei

oOmeobpasosar. opranuzanuii. — M.: [Ipocemenue, 2017. (Cepsr 1-11). Iox pea. B.M. Hapyruna

Y4eOHUKHU:
1. Yapyrua B.M. Actponomust 10-11 knacc. — M.: [Ipocsemenue, 2017.
Ne | Ne
. | Hazeanue mem Xapaxkmepucmuka yueoHoli deasmenbHoCmu Cpeocmea oOyuenus,
n/ Llenu usyuenua memot ypoka
" r:s U ypoxoe yuawguxcs 6 mom uuciae HKT*
Tema Ne 1 «BBeenne B actponomuio» (1 gac)
1 1 Bsenenue B 3HaTh, YTO U3yJaeT aCTPOHOMHUSI; POIIb 3HaTh! Buneodpparmenr,
ACTPOHOMHUIO. HaOMI0eHUH B aCTPOHOMMH; 3HAUCHNE -4TO W3y4aeT aCTPOHOMHS; - poib HaOmonennii | [Ipesenranms
aCTPOHOMMHU; YTO Takoe BcenleHHas; CTpYKTypy U | B aCTpPOHOMHHY; - 3HAYEHHE aCTPOHOMUH; - UTO
MaciTadsl BeeneHnoit. Takoe Beenennast; - CTpyKTypy ¥ MacImraosl
Bcenennoit
Tema Ne2 «Actpomerpus» (S 4.)
2 1 3Be3nHOe HE0O. | 3HATh YTO TaKOEe «CO3BE3IMeE) ; Ha3BaHMS HEKOTOPHIX Buneodpparmen
co3Be3MH, MX KOH(QUrypaIuo, abdy Kaxaoro u3 3HaTh! T,
9THX CO3BE3/Mi; YMETh OTHICKUBAThH Ha HebOe - 4TO TaKOE CO3BE3/IHE; [pesenranms
CJIe/TyIOIINE CO3BE3/IMSI M Hanboliee sipkue 3BE3/EI B - Ha3BaHWUS HEKOTOPBIX CO3BE3NH, UX
Hux: bonenryro Mensenuity, Manyto Mexsenumy (¢ KOHQUTYpaIHIo, atb(y KaXKI0ro U3 3THX
[onsipHoit 3Be3noii), Kaccuonetro, Jlupy (¢ Beroii), CO3BE3/THIA;
Opén (¢ Aneranpom), Jlebens (c Jenedom), - OCHOBHBIE TOUKH, JIMHUU U KPYTH Ha HeOeCHOM
Bosunuwmii (¢ Kanemoit), Bormonac (¢ Apkrypom), chepe;
CegepHyto kopoHy, OpuoH (c berenbreiize), Texer (| - Teopemy 0 BBICOTE IOJIFOCa MUpa HaJ|
¢ Anppiebapanom), bonpmioii [1éc (c Cupuycom) . TOPU30HTOM;
3 |2 HeGecHpie 3HaTh OCHOBHBIE TOYKH, JIMHUM W KPYTH Ha HEOECHOU | - OCHOBHBIE MOHSATHS chepHuecKkoit u Buneodpparmen
KOOp/ANHATHI. cepe: TOPU30HT, NONTyACHHAS JIMHUS, HeOSCHBIN MPaKTHYECKOH aCTPOHOMHU; TPUHIIUITEI T,
MepHIaH, HeOECHBIN 3KBaTOp, SKIIUNTHKA, 3¢HUT, Olpe/IeNIeHHsT reorpapMuecKOi MUPOTHI 1 IpesenTanus
TIOJIOC MUPA, OCh MHPA,. Y METh HCMOIb30BATh JIONITOTHI 110 ACTPOHOMHYECKUM HAOIIOACHUSIM;
MOABMKHYIO 3BE3/THYIO KapTy [UIsl peLIeHHs - IPUYUHBI ¥ XapaKTep BUIUMOTO JIBHKEHHS
CIIEIYIOIINX 33/1a4: a) ONPEAENIATh KOOPAUHATBHI 3Be3] 1 ColHIIa, a TaKKe TOIMYHOIO JIBIKEHUS
3BE€3/1, HAHECEHHBIX Ha KapTy; 0) 1O 3alaHHBIM ComnHua
koopauHatam o0bekToB (Connue, JIyHa, mmaHeTsI)
HAHOCHTh HX MOJIOKEHHE Ha KapTy;. YMmersn:
4 3 Bunnmoe 3HaTh TOYKMA PABHOACHCTBUH ¥ COJHIIECTOSHMIA; | - MCIOIb30BATh MOIBWKHYIO 3BE3/IHYIO KapTy Wi | Bumeopparmen
JBHKEHHE TEOpeMY O BBICOTE MOJIIOCA MHpPA HaJ FOPU3OHTOM; | PELICHHMS CIEAYIOIIMUX 3a1ay: T,
IUTaHET U OCHOBHBIE ITIOHATHS C(EPMYECKOM M IPAKTMYECKOH | @) ONPENENITh KOOPAMHATHI 3BE3M, HAHECEHHBIX [Ipe3enranus
Comnura. aCTPOHOMHMM: KyJIbMHUHALMSA M BBICOTA CBETHIA HaJ | Ha Kapry;
rOPM30HTOM; TPSIMOE BOCXOX/IEHHE M CKJIOHeHue; | 0) I10 3aJaHHBIM KOOP/MHATAM O0BEKTOB
CYTKH; OTJIMYUE MeXTy HOBBIM M cTaphiM crunamy; | (Comnue, JIyHa, raHeThl) HAHOCHTD X
BEJIMYUHBIL: yTiioBble pa3mepsl JIyHsl u ConHua ;qaThl | MOJ0KEHUE Ha KapTy,
PaBHOICHCTBUI M CONHIIECTOSHHIL; yrol HAKIOHA | B) YCTAHABIMBATh KapTy Ha JIOOYIO 1Ty M BpeMs
SKJIMNTUKK K DKBaTopy, COOTHOLICHUS MEXAy | CYTOK, OpDUCHTHPOBATH eé u OIpPEeaACIATh YCIIOBUA
MepaMHd M MEpaMH BPEMEHM i1 M3MEPCHHUs YIJIOB; | BHAMMOCTH CBCTHIL
MPOJOJKUTENBHOCTD I'0Jja; YMCIO 3BE3J], BUAMMBIX | - PEHIATh 3aJa4d HA CBA3b BBICOTHI CBETHIIA B
HEBOOPYKEHHBIM B3IJISIOM; HPUHIMIE! | KYIbMHHAIMH C reorpaduyecKkoll MUpoToi MecTa
ornpezeneHus: reorpaduueckoll MHPOThI U AOITOTHI HaOIIOIEHUST;
10 ACTPOHOMHYECKUM HAOJIIOJCHUSM; MPUYMHBI K | - ONPEJENATH BBICOTY CBETHUIIA B KyJIbMHUHALMYU U
XapakTep BUAMMOIO JIBMIKCHHUS 3BE3] U Connia, a | €ro CKJIOHEHHUE;
Takke roaumdsoro npmkeHus Conmna. Mcrmonesys | - TeOrpauyecKyro BHICOTY MECTa HaOIIoeHus;
TIOABWKHYIO 33631:[Hy}0 KapTy yMETh yCTaHABJIMBATh - pucoBaTb '-IepTé)K B COOTBETCTBHUU C YCIIOBUSAMU
KapTy Ha J00yl0 [Jaty ©  BpeMs CYTOK, | 3aJa4;
OpUEHTUpOBaTh €€ WU  ONpPEHeNiATh  YCJIOBMs | - OCYHIECTBIATH IEPEXOM K Pa3HBIM CUCTEMaM
BUIMMOCTH CBETHI. PermaTe 3a1aun Ha CBSI3b BBICOTHI | CU€Ta BPEMEHHU.
cBeTWIAa B KyJAbMUHAIMKA C Teorpaduyeckoil | - HAXOIUTH CTOPOHBI cBeta 1o [TomsipHoi 3Be3zie
IIMPOTOii MecTa HabJIOAEHHUs; ONPENENITh BLICOTY | M moayaeHHoMy ConHily,
CBeTMIIA B KyJIbMHMHAIMM WM €r0 CKJIOHEHHWE, | - OTBHICKMBATH Ha HEOE CIIE/YIOIMe CO3BE3 U 1
reorpaQUUecKyl0  BBICOTY MecTa HaOmoneHus; | Hanbosee Apkue 3BE3/BI B HUX: - Bomblryro
pHCOBaTh YEPTEXK B COOTBETCTBMM C YycaoBMsaMu | Mensenuny, - Manyro Menseuiy (¢ ITonspHoi
3a1a4H. 3BE3710H),
5 4 JBmxeHue 3HATh UTO TAKOE «CHHOIUYECKUI MECHI, y3JIbl - Kaccuoneto, Bupeodpparmen
JIynsr u JIyHHOH OpOHTHI», TOYEMY TPOUCXOIAT - Jlupy (c Beroit), T,
3aTMEHUSL. 3arMeHms, Capoc ¥ KaK OCYIIECTBIISIOT - Opéux (¢ Anbranpom), [IpesenTanus
IpesCcKA3aHus 3aTMEHHIA. - Jlebens (c lenebom),
6 5 Bpems u 3HATh 4TO TAKOE: COITHEYHOE H 3BE3AHOE BpeMs, - Bosununii (¢ Kanernoii), - Boromac (¢ Bugneodparmen
KaJICHIaph. JIyHHBIN M COTHEYHBIN KaJICHIAPh, FOTHAHCKHHA U Apxrypom), T,
TPUTOPUAHCKUH KaJCHAApb. Y METh - CeBepHYIO KOpOHY, IIpesenTanus
OCYIIECTBIIATH MEPEX0]] K pa3HbIM CHCTEMaM - Opuo (¢ berenbreiize),
cueTa BpeMeHHN. - Teneu (¢ Anbzebapatom),
- bonbmoii ITéc (¢ Cupuycom)




Tema Ne3 «Hebecnass mexannkay (3 4.)

7 Cucrema Mupa. | 3HaTh MOHSTHS: «T€IHOLEHTPUUYECKAs CHCTEMa 3HaTh! Buneodpparmen
MHpa; TeOLEHTPUUECKasICHCTEMA MUPA; - HOHATHUSL: T,
CHHOJWYECKHH TePUO; 3BE3AHBIN EpHOT; - TeJIMOLCHTPUYECKas CHCTEMa MHUPa; Ipesenranus
TOPU30HTABHBIH IapajIakc; YIIIOBBIE pa3MephI - FEOLIEHTPHUYIECKasi CHCTEMa MUPA;
CBETHID). - CHHOAMYECKHH MePUOLT;
8 3aKoHBI 3Hath 0000lIeHHbIe 3akoHBI Keruiepa, crnocoObl |- 3BE3IHBIN IIEPHOL; Buneodpparmen
JIBHOKCHUS OTpEe/IeNIeHHs] PACCTOSHUM 0 HEOECHBIX Tel W WX | TOPM3OHTAJIBHBIN Mapajliakc; T,
TUTAHET. Macc 1o 3akony Kemnepa; cBsa3p 3akoHOB Kermtepa ¢ |- yrIIOBbIE pasMeEpbl CBETHIL, Ipesenranus
3aKOHOM TSTOTEHHSI. - epBasi KOCMHYECKasi CKOPOCTb;
YMeThb: npuMeHsITh 3aKoHbI Kerutepa n 3akoH - BTOpasi KOCMHYECKasi CKOPOCTb;
BCEMHPHOrO TATOTEHUS IIPU 00BACHEHHH JBWKEHHS |- CLIOCOOBI OIpE/eIeHNs Pa3MepOB U Macchl 3eMily;
IUIAHET ¥ KOCMUYECKHX allllapaToB; PeliaTh 3aJaud |- CIIOCOObI OIPEIeNeHus pacCTOSIHUN 10 HeOeCHbIX
Ha pacy€T pacCTOSHUM 110 H3BECTHOMY Napajllakcy  [T€Jl M MX Macc 1o 3akony Kemnepa;
(1 Ha00OPOT), IMHEHHBIX U YTIIOBBIX Pa3MEPOB - 3aKoHbI Keriepa 1 uXx cBsi3b C 3aKOHOM
HeOeCHBIX Tel, paccTosHUi raHeT or ConHIA U TATOTEHHS
TIEPUOJIOB MX OOpAILEHHUS 110 TPEThEMY 3aKOHY YMmern:
Kemepa - IPUMEHSTH 3aKOoHBI Kernrepa 1 3aKoH BCEMHPHOTO
9 Kocmmaeckue 3HaTh YTO TAaKOe MepBasi KOCMUYECKasi CKOPOCTH; TSATOTEHHUS NPU OOBACHCHUHN JIBHKEHHSA TUIAHET U Buneodpparmen
CKOpPOCTH U BTOpasi KOCMIYECKasi CKOPOCTh; ONTHMaJIbHAs [KOCMHYECKHX aIllapaToB; T,
MEXIUIAaHETHbIE | MONYUIMITHYECKas OpOuTa K IIaHeTaM. 3HaTb - pewiarh 3a/1a4n Ha pacu€T PacCTOSHUM 110 Ipesenranms
HepenéTsl. Cr1oco0BI ONpeeNICHUs pa3MepoB U Macchl 3eMITH, M3BECTHOMY Hapajutakcy (M Ha000poT), TMHEHHBIX
BPEMEHH T10JI€Ta K [IaHETE. M YTJIOBBIX pa3MepoB HEOECHBIX TeJl, PACCTOSHHN
ruraHet or CoNHIIa ¥ IEPHOIOB NX 0OpamIeHus 1Mo
rperbeMy 3akony Kemnepa
Tema Ned4 «Crpoenne CoJiHeuHoii cuctembi» (7 4.)
10 CoBpeMeHHbIe 3HaTh Teopur NpoucxoxaeHus ConHeyHon Buneodpparmen
MIPE/ICTaBICHNs] | CHCTEMBI; OCHOBHBIE 3aKOHOMepHOCTH B ConmHeyHol | 3HATh: T,
0 CTPOCHUH U cHCTeMe; KOCMOTOHHYEeCKUe THIoTe3bl. MiMeTh - mpoucxoxaeHne CoTHEYHOH CUCTEMBI, [pe3enranus
cocrase MIPEACTaBICHNs 00 OTIUYMSX IUIAHeT 3eMHOM I'PYIITBl | - OCHOBHBIE 3aKOHOMepHOCTH B ColHeUHOU
ConHeyHomn U IUTAHET — TMI'aHTOB; O IUIaHETaX — KapJIMKax, CHCTEME;
CHCTEMBI. MaJIBIX TeNax, o nosice Koiinepa n obnake komer - KOCMOTOHHYECKHE THITOTE3bI;
Oopra. - cucrema 3eminsi—JlyHa;
11 ITnanera 3emis. | PaccMOTpeTh OCHOBHBIC ABHKCHHS 3eMiH, (opMy | - OCHOBHBIE JBHKEHHS 3EMIIH; Buneopparmen
3emin, BHYTpeHHee crpoenme, armocdepy u | - Gopma 3emu; T,
BJIMSIHUE TIAPHUKOBOrO 3 dekra Ha KiIMMatr 3eMIIH. - mpupoxa JIyHer; Ipe3enrauus
12 Jlyna u ee [MosHakoMuThcs ¢ mpupojoii  JIyHbl;  kak | - OOIas XapaKTepHCTHKA IUIAHET 36MHOM rpynnbl | Bupeodparmen
BJIMSIHUE HA MPOUCXOAWIO (POPMHUPOBAHUE MOBEPXHOCTH JIyHBI. (at™ocepa, OBEPXHOCTE); T,
3emJtto. B uem cocrour mnpupoaa NpUIMBOB U OTIMBOB Ha - 00111ast XapaKTePHCTHKA IIAHET THIaHTOB Ipezenranus
3emite U UX BIHSHHE Ha aBikeHue 3emmu u JIymer; | (aTMOcdepa; MOBEPXHOCTB);
mpeLeccusi 3eMHOM OCH M JABWXKCHUE TOYKHU - CHYTHUKH U KOJIbLIA TUTaHEeT | TUTaHTOB;
BECCHHETO PABHOJEHCTBHS. - aCTCpOUbl U METCOPUTBI;
13 [Tnanetst ITosHakoMuUTbCs C OOLIEH XapaKTEpUCTHKOM IuiaHer | - HOSC aCTepOMIOB; Buneodpparmen
3eMHOI 3eMHOI  rpymmbl  (arMocepa,  HOBEPXHOCTb); | ~ KOMETBI U METCOPEI T,
TPYIIBL. ¢usmueckumu  cBoiictBamu Mepkypus, Mapca u [Ipesenranus
Benepbl; ¢ pe3ynpTaTaMH MCCIENOBAHMS IUIAHET
3€MHOH IPyNIbl KOCMUYECKHUMH amnapaTamH. Ymers:
14 ITnaneTsI- T103HAKOMHTBCA ¢ OOILEH XapaKTePUCTHKOMN MuiaHer- | - MOMb30BaThCs riaHoM CONHEYHOH CHCTEMBI 1 Buneopparmen
TUTaHTBIL. ruranToB (arMocgepa; MOBepXHOCTh), pu3ndeckumu | CHPABOYHBIMH JaHHBIMH, T,
[TnanetsI- cpoiicrBamu IOmurepa, Carypha, Ypana u Henryna, | - OHPCIACIATE IO ACTPOHOMHYECKOMY KaICHAAPIO, | [Ipe3eHTrauus
KapJIuKy. BYJIKAHHYECKOM [IESITEIbHOCTBIO Ha CITyTHUKE KaKHC IUIaHETBI K B KAKUX CO3BE3AMAX BH/IHBI HA
Onurepa Ho; ¢ npupooii Kosew BOKPYr IUIaHeT- Hebe B IaHHOE BpeMs;
TUTAHTOB; C IIAHETAMHU-KAPJIMKAMH ; CITyTHUKaMU -HaXOJUTh ILIAHETbI HA HeOe, OTIIMYast HX OT
KOJIBI[AMH TUIAHET- TUTAHTOB; 3BE371;
15 Mauisle Tena PaccmorpeTs Mable Tena COMHEYHON CUCTEMBI - IPUMEHATD 3aKoHbl Keniepa i 3akon Buneodparmen
ConHeuHoit acTepOUIbl M METEOPHTHI; 1105ICA ACTEPOMJIOB. BCEMUPHOTO TATOTEHHUS! TIPH O0bACHEHUH T,
CHCTEMBI. V3yunth QU3HUECKYIO IPUPOIY ACTEPOUIOB H ABIKCHHUS IIAHCT M KOCMHICCKUX allliapaTos; Ipesenranust
komer; mosica Koiinepa u obnaka komer Oopra; - peIaTy 3a/1av11 Ha pactcT pacCTOAHKH I10
MIPUPOJIa METEOPOB  METEOPHTOB. M3BCCTHOMY Mapajiakcy (1 Haobopor),
16 CoBpemenHble | [103HAKOMHTEBCS ¢ COBDEMEHHBIMHU MpeICTaBeHusMy | TAHEHHBIX M YIJIOBBIX PasMEpPOB HebecHBIX Te, Bugeohparmen
HpEICTABNeHNs | O MpoucXoxkaeHrd COMHEYHOH CHCTEMBL. paccrosiuuii nianet or CoMHIA H NIEPHOJIOB MX T,
o obpatieHus 1o TpeTbeMy 3akoHy Kemiepa Tpesenramus
MPOMCX OXKICHH
n ConHevHOM
CHCTEMBL.
Tema NeS «AcTpoduzuka v 3Be3aHas acrpoHomus» (7 4.)
17 MeTtonp! [lo3HakoMHUTBCS € TNPUHLMIIOM JCUCTBUSL U 3HaTh! Bugneodparmen
acTpodHM3MUECK | YCTPOWCTBOM  TENIECKONOB,  pe(pakTopoB U | - OCHOBHbBIE (DM3NUECKHE XaPAKTEPHCTUKH T,
HX pedaexTopos; PaIHOTENeCKONOB u ComHma: Ipezenranus
HCCIIEIOBAHNN. | pagHoONHTEP(HEPOMETPOB. - Macca,
- pazmepsl,
18 Comnite. 3HaTh OCHOBHBIE (PU3UUECCKHUE XapaKTEPUCTUKH - TEMIIEPATypa; Bugneodparmen
ConHua: Macca, pasMepbl, TEMIIEPATYPa; CXEMY - cxemy crpoenns ConHua u pu3nIecKre T,
crpoeHusi ConHIa, CTPOCHUE CONMHEYHOH aTMocdepbl | MPOLECCHI, TPOUCXOSIINE B €r0 HEApaxX U [IpesenTanus




1 (PU3MYCCKUE MPOLECCHI, MPOUCXOISIIHE B €r0
Hepax u atMoc(epe; 3aKOHBI U3ITyIeHUsT aOCOIMIOTHO
TBEPIOrO Tena u Temreparypa Gorochepsl u MATeH;
OCHOBHBI€ MPOSIBIICHUS COJTHEYHOM aKTHBHOCTH, MX
MIPUYHHBL, TIEPUOAUYHOCTD U BIMSIHUE HA KIIUMAT U
onochepy 3emin.

aTtMocdepe;

- OCHOBHBIE TIPOSIBIICHUS COTHEYHOW aKTUBHOCTH,
UX TPUYMHBI, TIEPUOANYHOCTD U BIIUSIHUE HA
3eMiro;

- OCHOBHBIE XapaKTEPUCTUKH 3BE3/ B CPAaBHEHUN
¢ Comuem:

19 Buyrpennee Pacuér remneparypsl BHyTpu Conania. OTMETUTH - CHEKTPBHI, Buneodpparmen
CTpOCHUE U TepMOSIEpHBIH UCTOUHHK 3Heprun ConHIa 1 - TeMIIepaTyphl, T,
HCTOYHUK nieperoc sHeprun BHyTpu Conaia. Crioco0b! - CBETUMOCTH; IIpe3enranus
SHEPTUH HAOJIIO/ICHYSI COTHEYHBIX HEUTPHHO. - IIyJIbCUPYIOIIHC M B3PbIBAOIINCCS 3BC3 1,
Conana - IOPSZIOK PACCTOSTHHUS JI0 3BE3]T, CIOCOOBI
20 OcHOBHBIE [To3HaKOMUTECS ¢ OCHOBHBIMH ITapaMeTpaMu ONpe/IeNIeHUs. U Pa3MepPOB 3BE3N; Buneodpparmen
XapaKTePUCTUK | COCTOSIHUSI 3BE3/IHOI'O BELIECTBA: TUNIOTHOCTb, - €JIMHMUIIBI U3MEPEHUSI PACCTOSHUM: T,
1 3BE3] TeMIIepaTypa, XUMUYECKUIl COCTaB, GU3MIECKOe - apcex, [Npesenranus
cocrosiuue. [103HaKOMUTBCSI C OCHOBHBIMU - CBETOBOU IO,
XapaKTepUCTUKaMHu 3BE3]] B cpaBHEHUH ¢ COITHIICM: - BKHEUIIME 3aKOHOMEPHOCTH MUPa 3BE3]L;
CIIEKTPBI, TEMIIEPATypPhl, CBETUMOCTH. - AUarpaMmabl «CIICKTP— CBETUMOCTb» U «Macca—
[To3HaKOMUTBCS C TOPSAAKOM PACCTOSTHUSA 10 3BE3], CBCTUMOCTD;
€O crIoco0aMHu OTpeIeNICHNs Pa3MepOB 3BE3], C - C1oco0 OMpe/IENEenyst Mace IBOHHBIX 3BE3N;
€/IMHUIIAMHU OTIPE/ICNICHNS PACCTOSHUH: TTApCeK U - OCHOBHBIE ITapaMeTpbl COCTOSHUS 3BE3THOTO
cBeTOBOM rof1. [103HAaKOMHUTECS ¢ BaXKHEHIITUMH BCIIICCTBA:
3aKOHOMEPHOCTAMU MHpa 3BE3]: JUarpaMMbl - INIOTHOCTD,
«CIIEKTP— CBETUMOCTb» U «MacCa— CBETUMOCTDY, - TéMIeparypa,
CIEKTPAIEHON KiTacch(rKanyei 3Be3/,; HayqIHThCs - XHMHUY€ECKHH COCTaB,
N0JIb30BAThCS AUArPAMMOM «CIIEKTp - CBETUMOCTBY, - (hU3UIECKOE COCTOSHHE;
¢ pacnpeiesieHUeM 3Be3/1 Ha Heil. OTMETUTh CBA3b - BOKHEULINE TIOHATHS:
MAacChl CO CBETUMOCTBIO 3BE3]T TIIaBHON - TOIMYHBIH Mapajiakc,
Tocie1oBaTeIbHOCTH. [103HaKOMUTECS C - CBETUMOCTb,
KJaccu(uKaye 3Be3/1: KpacHbIe TUTaHTHI, - abcooTHAs 3BE3/THAS BEIMUMHA;
CBEpPXTHTaHTHI ¥ OeJIble KapiIuKy. - YCTPOMCTBO U Ha3HAYEHHE TEJIECKOMa;
21 Bbenble kapnuky, | [T03HAKOMUTBCSA C OCOOCHHOCTSMH CTPOCHUS - YCTPOHCTBO 1 Ha3HaueHHE PePPaKTOpoB U Buneodpparmen
HEUTpOHHbIE OeJBIX KapJIMKOB, Y3HATh BEPXHUI Mpe/Iei Macchl, pedrexropos T,
3BE3/IBI, YEPHBIE | MTPHU KOTOPOM 3BE371a MOXKET CYIIECTBOBATh KaK Ymern: [Ipe3enTanus
JIBIPBI. Oenblii kKapnuk - mpenen Yangpacekapa. - IPUMEHATE OCHOBHBIC ITOJIOXKEHUA BENYIINX
JBoiinsble, Myabcapbl 1 HEUTPOHHBIE 3BE31bI; PackpbITh (usnueckux Teopuit npu 00bACHEHHH IPHPOBI
KpaTHbIE U noHsitue 4€pHoi 1pIpsl. ChopMuUpoBaTh ConHua u 38E31;
NIEpEMEHHBIE MIPE/CTaBJICHHs O HAOMIOCHNST ABOWHBIX 3BE3N H - peluaTh 3a/[a4K Ha PACYST PACCTOSHUM 10 388311
3BE3/IbI ornpeJesieHre ux Macc. PaccMoTpeTs BUIpbI 110 U3BCCTHOMY T'OIMTHOMY I1apajlIaKkCy U
NEPEMEHHBIX 3B€3/1: MYJIbCUPYIOLINE IEPEMEHHbBIE o0parHsle, Ha CPABHEHNE PAa3IMYHbIX 3BE3A 10
3BE31bI M Lieh e Ibl. Y3HATh CBS3b Meproa CBCTUMOCTAM, pasMepaM U TEMIICpATypaM,
Hynbcauﬂﬁ C UX CBETUMOCTBIO. - AHAJIU3UPOBATH AUArpaMMbl «CIIEKTP—
22 Hossle n TTo3HAKOMUTBCS C HAOMIONAEMBIMH TIPOSIBICHHUSAMH CBETUMOCTD? U «MacCa— CBETUMOCTEY; Buneodparmen
CBEPXHOBBIC B3PLIBOB HOBBIX M CBEPXHOBBIX 3BE3/]; pACCMOTPETD - HaXO/MTh Ha HEOE 3BEIBI: T,
3BE3/IBI. CBOWCTBA OCTATKOB B3PBIBOB CBEPXHOBBIX 3BE31. - anbhbl Maioit Mezse L, INpe3enrauus
- anbgbl JIupsl,
23 DBoMIoNHs T[103HAKOMHUTHCS ¢ TeopHeil IBOMIOLUHU 3BE3]I, OT - anbgpl Jlebens, Buneodparmen
3311, Yero 3aBHCHUT JKU3Hb 3BE3]] PA3TUUHON Macchl , eé - anbgpr Opia, T,
OTpa)keHMe Ha JUArPAMME «CTIEKTP—CBETHMOCTE. - anbpi Oprona, Ipesentanus
BBISICHUTE YTO TAKOE «TPABMTAIIHOHHbIEA - anbgpi Bnsnenos,
KOJLITATICY, KAK IPOUCXOMUT B3PHIB 6Eoro - anbpr Bosunuero,
KapJIHKa B IBOMHOM crcTeMe H3-3a epeTeKaHus - anbder Masoro Tlea,
Ha HETO BELIECTBA 3BE3/Ibl- KOMIIAHbOHA; - anbgpr bonpmoro Ilca,
IPABUTALMOHHEII KOJINAIIC S[pa MACCHBHOM - anbgpi Tenbia
3Be3/IbI B KoHIIE €€ xku3Hu. OLeHKa Bo3pacTta
3BE3/THBIX CKOIICHUH.
Tema Ne6 «Muieunnblii nyTh» (3 4.)
24 I'a3 u mbLTE B BrrsicHUTS, YTO  Ha3blBAIOT  TYMAaHHOCTSIMHU. Bupeodpparmen
lanakruke. ITo3HakoMHTBCS c HaOII0JaeMBIMU | YMeETh: T,
XapaKTePUCTUKAMH OTPaKaTeNbHbIX M JU(GY3HBIX | - IOHATHE TYyMaHHOCTH; Ipezenranus
TYMaHHOCTEH; BBIACHUTh WX MECTOHAXOXKJEHHE - | - OCHOBHBIE (h)M3HYECKHE TAPaMETPBI,
pacrpesesieHHe MX BOJM3M IUIOCKOCTH [ alakTHKM. | XMMHYECKHH COCTaB M paclpelencHue
V3Harb OCHOBHBIE (pU3MYECKHE MapaMeTpbl, | MeX3BE3QHOrO BellecTBa B [amakruke;
XMMHUYECKHH COCTaB U pacipefeeHne MEeX3BE3AHOTO | - MPUMEPHBIE 3HAUCHUS CIIEIYIONINX BEIHIHH:
BemiecTBa B ['anaktuke. PaccMOTpeTh CnMpalnbHYIO | - pacCTOSIHUS MEXIY 3BE3/1aMU B OKPECTHOCTH
CcTpyKTYpy I'anakTuku. ConHua, ux uucio B ['anakTuke, e€ pazMepsl,
25 Paccesnnbie u V3Harh NpUMEPHBIE 3HAUEHUS CIIETYIOLINX - UH(PaKPACHBIT TEIECKOT; Bupeodpparmen
LIAPOBBIE BEJIMYUH: PACCTOSHHA MEXIY 3BE34aMU B - OLIEHKA MAaCChl U Pa3MEPOB YEPHOM JIBIPBI 110 T,
3BE3HBIC okpectHocTH ColNHIIa, UX Yucio B [anakTuke, eé JIBIDKCHHIO OTJIETBHBIX 3BE3]T. [Ipezenranus
CKOIUICHHSI. pa3Mepbl. Y3HaTh, KaK YCTPOCHBI PACCESIHHBIE U
IIapoBbIE 3BE3/IHBIE CKOMIEHHs. [lo3HaKOMHUTBCS 3HaTh!
¢ HAaOTI0JaeMBIMH CBOHCTBAMHU CKOILUICHHH U UX - OOBSCHATH HPUYMHBI PA3THIHS BUIUIMOTO U
pacnpenenenuemM B ["aakTuke. HCTUHHOI'O PACHpEACICHUS 3BE3 M, MEK3BEZIHOIO
26 CeepxmaccuBHa | BcrmoMHMTE, 4TO DpeicTaBIAIOT cOOO0H YepHbIe BELUECTBA U TAJIAKTHK Ha Hebe; Buneodparmen
ST 9€pHAast ABIpA JBIPBL. Y3HATh, KaK MIPOUCXOIUT HAOMIOAEHHE 3a - HAXOIUTb PACCTOAHUS MEXy 3BE31aMU B T,
B LICHTPE JIBHKEHHEM 3BE3/1 B LieHTpe ["aslakTuku B okpectrocTn Comnna, ux uncno B l'anaktuke, e€ | IIpesenramus




Muteqnoro nH(ppaKpPaCHBIH TEIECKOI, KaK JaeTCs OIEHKa MacChl | pa3Mepsl;
[TyTn. 1 pa3MepoB YEPHOI IBIPHI 10 ABMKEHHUIO OTACNIBHBIX | - OLEHUBATH MAcCy M pa3Mep YEPHOH JBIPHI IO
3B€311. [l03HAKOMUTECS C UCTOpUEH OOHApYKEHUS 1 JBIDKCHHUIO OTAEIBHBIX 3BE3]
0COOEHHOCTSIMH CBEPXMAaCCHBHOM YEPHOH IBIPHI B
neHtpe ["anakTuku.
Tema Ne7 «Manmaktukm» (3 4.)
27 Knaccuduxamr | YMeTs 0OBSCHATH NIPHUHMHBI Pa3IHdys BUAUMOTO | 3HATh: Buneodpparmen
ST TATAKTHK. 1 UCTHHHOTO paclpeieNieHns 3BE3 1, - OCHOBHBIE (DM3MYECKHE TTapaMeTpbl, XUMHIECKUI T,
MEX3BE3THOTO BEIECTBA M TAIAKTHK Ha Hebe. COCTaB | paclpeieliCHne MEeK3BE3THOTO BEIIECTBA B Ipesenranus
Kpacnoe cmemenune u onpeznenenne paccrosauii | Iamakruke;
JI0 TAJIAKTHK; 3aKOH Xa00i1a; BpalleH!e TaJIaKTHK | - IPUMEpPHBIe 3HAYEeHHS CIISIYIOIINX BEININH:
28 AKTHBHBIC U coziepKaHue TEMHOH MaTepuy B HUX - OCHOBHBI€ THIIBbI TAJIAKTHK, Pa3]IU4Us MEXKIY HUMM; Buneopparmen
TaJIaKTHKH 1 3HaTh OCHOBHBIE (PH3MUECKHE TapaMeTpHl, - IPUMEpPHOE 3HAUEHHE U (PU3HMUECKUIA CMBICI T,
KBa3apel. XUMUYECKUIl COCTaB U paclpeesiCHUe nocTossHHOH Xab011a; Hpesenrarus
MeX3BE3THOT 0 BemecTBa B ["anakTuke; - Bo3pacT HalOIMogaeMbIX HeOECHBIX Tell
MIPUMEpPHBIE 3HAUCHNUS CIIS/TYIONNX BEITNINH: YMmern:
29 Cromnenns OCHOBHBI€ THITHI FaJIAKTHK U UX CBOWCTBA, - OOBSICHATH IPUYMHBI PA3IUIUsI BUIIMOTO H Buneopparmen
TramaKTyK. pas3Iums MEXIy HUIMH. TIPAMEpHOE 3HAUeHHe W | MCTHHHOTO pacIpe/ieeHust 3BE3]T, MeX3BE3THOTO T,
(bUBUYECKUI CMBICIT ITOCTOSTHHOM Xa0011a; BENIECTBA U rajlakTUK Ha Hebe lpesenrauns
BO3pacT HAOIIOJaeMbIX HEOSCHBIX Tell
Tema Ne8 «Ctpoenue u 3Bosronus Beesiennoii» (2 4.)
30 KoneuHocTs 1 Y CTaHOBHTH CBSI3b 3aKOHA BCEMHUPHOTO 3naTh! Buneodpparmen
OECKOHEYHOCTh | TATOTEHHMS C MPEACTABICHUSIMH O KOHEYHOCTH 1 - CBSI3b 3aKOHA BCEMUPHOT'O TATOTEHHS C T,
Bcenennoi. OeckoHeuHoCTH Beenennoit, 4ro Takoe TIPEACTABICHUSMH O KOHEYHOCTH M OECKOHEYHOCTH [Ipe3enranus
Pacmmpsiomasic | goromerpudeckuii mapagokc, HeOOXOANMOCTh BcenenHoif; - 9To Takoe poTOMETpHYECKIIA
s Becenennast. 001IIel TEOPHU OTHOCHUTEIBHOCTH JUTS napaJiokc; - He0OXOJUMOCTb O0IIEH TeOpHH
MOCTpoeHus Moies BeeneHHoit, nonsTue OTHOCHTEIBHOCTH JUISl IIOCTPOSHUSI MOJIEIN
«ropsgast BeceneHHas», KpymHoMacTabHyro Bcenennoii; - nonsTue «ropsyas Beenennasny; -
31 Monens CTPYKTYpy BeeseHHOH, uTO Takoe KpYIHOMACIITaGHYIO CTPYKTYpY BeeseHHOH; - uTo Bueopparmen
«ropsHed METaraJakTuKa, KOCMOJIOrMYECKHUE MOJIENH TAKOE METAralakTUKa; - KOCMOJIOTHUECKUE MOJIENH T,
Bcenennoii» u BeeneHHoil. Beenennoit [Ipe3enTanus
pETUKTOBOE VMeTh:
M3ITyHCHHC. - ACTIONB30BATh 3HAHUS 1O (PM3HKE U ACTPOHOMUH IS
OIMCAHUS M OOBSICHEHHSI COBPEMEHHON HayJIHOH
KapTHHBI MUpa
Tema Ne9 «CoBpeMeHHbIe MPOGJeMbl acTpoHOMHUI (3 41.)
32 YckopeHHoe YMeTh UCTIONB30BaTh 3HAHUS, TIOyUYEHHBIE 110 Buneopparmen
pacimmpeHnue (bu3HKe 1 aCTPOHOMUH, JUIS OITUCAHUSA U T,
Bcenennoit u 00BSICHEHNS] COBPEMEHHOIM HAYYHOH KapTHHBI 3HaTh! [Ipe3enranus
TéMHAas MHpa. - KaKue HaOJIFOJEHUS OTBEPANIH TEOPHIO
SHEpPrHs. 3HaTh: KaKue HaOMIOACHNUS OATBEPIHIN TEOPHIO | YCKOPEHHOro pacuupenus BeenenHol;
33 OOGHapyxeHHe YCKOPEHHOT0 paciupeHus Beenennol, uro - YTO UCCIIEIOBATEIH IIOHUMAIOT O/l TEMHON Buneopparmen
IUTaHET BO3JIE HCCIIeI0BATENN NOHUMAIOT 107 TEMHOM SHepruei; T,
JPYrux 3BE311. SHEprueH, 3aueM B ypaBHeHHe DifHIITelHa Obl1a | - 3a4eM B ypaBHeHHE DWHINTEiHa Oblia BBE/IeHA [Ipe3enranus
BBEJICHa KOCMOJIOTMUECKas! TOCTOSIHHASL, YCIOBHSL | KOCMOJIOrMYeCKasl HOCTOsTHHAS,
BO3HUKHOBEHHS IJIAHET OKOJIO 3BE3]1, METOABI - YCIIOBUSI BOBHUKHOBEHHUSI IIAHET OKOJIO 3BE3];
OOHapY)KEeHHs SK30IIaHET OKOJIO APYIHX 3BE3N, - METO/Ibl OOHAPY)KEHHS SK30IUIaHET OKOJIO APYTHX
00 3BOJIOLUH BcenneHHol U jKU3HU BO 3BE3 I,
Bcenennoii. - 00 sBOMIOLIMK Beenennol u sku3Hu Bo BeeneHHoI;
34 Iouck xu3an u | [lo3HAKOMUTBHCS ¢ pa3BUTUEM MPEACTABICHHH O - Ipo0JIeMBbl TIOUCKA BHE3EMHbIX LIMBUIM3ALINIM; Buneopparmen
pasyma Bo CyIIeCTBOBaHUH XHU3HU BO BceneHHol, ¢ - hbopmyma [Jlpeiika T,
Bcenennoit. po0eMaMy MOUCKa BHE3EMHBIX [IMBUIH3ALIUIA. [Ipesenranus
ITo3HaKOMUTHCS ¢ (POPMYIIOH, IPEAHASHAYEHHON | YMeTh!
JUISL OTIPEIEIICHHS YHClIa BHE3EMHBIX - UCIIOJIb30BATh 3HAHUS, MOJTy4CHHbIE IO GHU3UKE U
LHUBMIM3AIMH B ['allakTHKe, ¢ KOTOPBIMH Y ACTPOHOMMH, I ONUCAHUS ¥ OOBSICHEHUS
YeJIOBEUECTBA €CTh IAHC BCTYIUTh B KOHTAKT — COBPEMEHHO! Hay4HOIl KapTHHBI MUPA;
dopmynoii [peiika. [Tonyauts npeacraBieHue - 000CHOBBIBATH CBOIO TOYKY 3PEHHS O BO3MOXKHOCTH
KaK OCYIIECTBIISIETCS TOMCK CUTHAJIOB OT CYILIECTBOBAHMUS BHE3EMHBIX LIUBHIM3AIMN U X
BHE3EMHBIX IMBUIM3AIMI U 110J]ada CUTHAJIOB KOHTAKTOB C HAMU
M. HayduTbest ucronb3oBaTh 3HaHHUS,
TOJTy4eHHbIE TI0 (U3UKE M ACTPOHOMHH, JUIS
OIMUCaHHs 1 O0BSICHEHHUSI COBPEMEHHOM HAayIHOMN
KapTHHBI MHPa; 0OOCHOBBIBATh CBOIO TOUKY
3pEHUs 0 BO3MOXKHOCTH CYIII€CTBOBAHHS
BHE3EMHBIX IUBHIM3AIMI U UX KOHTAKTOB C
HaMH.
35 Pe3seps

MOATOTOBJICHHOCTH Y4alllUXCs.

5. Kputrepuy olleHMBAHUSA VYAILMXCS 110 IpPEAMeETY.

* cpeacTBa 06y‘-ICHI/I}I MOTYT OBITh U3MEHEHBI YUYUTCJIEM, B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ MMPpOBCACHUA YPOKa U CTCTICHU




DopMBbI KOHTPOJIA
TEKyIIEeH
YCIIEBAEMOCTH
y4almxcst

Kputepun onennBanus

OreHkKa yCTHBIX
OTBETOB YYalIHXCSI
o (¢pusnKe

OueHka «5» CTaBUTCS B TOM Ciydae, €CIIM y4allluiCs MOKa3bIBAeT BEPHOE MOHUMAaHUE (U3UYECKON
CYIIHOCTH PacCMaTPUBAEMBIX SIBJICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUHU, a TaK K€ MPaBUIBHOE
orpenencHue (U3NYECKUX BEIUYMH, WX CIAMHHUII M CIOCOOOB M3MEPCHHMS: MPABUIHHO BBIMTOIHSET
YEPTEKU, CXEMbl M TpaduKH; CTPOMT OTBET IO COOCTBEHHOMY IUIaHY, CONPOBOXKIAET paccka3
COOCTBCHHBIMU TpPUMEpPaMH, yMEET IPUMEHATh 3HAHUS B HOBOH CUTyalldd TMPU BBITOJHECHUH
MPAKTHYECKUX 3aJaHHI; MOXKET YCTAHOBHUTH CBSI3b MEXKIY M3yYaeMbIM U paHee U3yUYECHHBIM MaTEpHATIOM
10 KypCy aCTPOHOMHUH, a TAKXKE C MAaTEpUATIOM, YCBOCHHBIM TP U3YyUCHHUH JAPYTUX MPEAMETOB.

OueHka «4» CTaBUTCS, €CIIM OTBET YUCHUKA YIOBJIECTBOPSICT OCHOBHBIM TPEOOBAaHUSM Ha OIEHKY «5», HO
JaH 0e3 MCIIONb30BaHUs COOCTBEHHOIO IUIaHA, HOBBIX IMPUMEPOB, 0€3 NPUMEHCHHS 3HAHUNH B HOBOM
CUTYyaIllH, 6€3 UCIIOIb30BAHMS CBsI3EH ¢ paHee U3yYEeHHBIM MaTepHUalioOM U MaTepUaioM, YCBOCHHBIM IIPH
W3YyUYEHHHU JIp. TIPEIMETOB: €CIIM YYalluicsl OMYCTHI OAHY OMIMOKY MM He Ooliee NBYX HENOUYETOB M
MOXKET UX UCIPABUTH CAMOCTOATEILHO WIIH C HEOOBIION MTOMOIIBIO YIUTEIS.

Ouenka «3» CTaBUTCSA, ©€CIIM  YYallMiCd TMPABWIBHO TOHUMAaeT (PU3UYECKYI0  CYIIHOCTh
paccMaTpuBaeMbIX SBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IC/IbHBIC MPOOEIbl B YCBOCHUHU
BOIIPOCOB Kypca acCTPOHOMHH, HE MPEMSATCTBYIOMINE NaTbHEHIIIEMY YCBOCHHIO BOIIPOCOB MPOTPaMMHOIO
Marepuana: yMeeT NMPUMEHSTh MOTyYeHHBIC 3HAHUS IPU PEIICHUH TPOCTHIX 3a7a4 C HCIIOIH30BAaHUEM
TFOTOBBIX (POPMYJ, HO 3aTPYIHSACTCS IPU PEUICHUM 3ajay, TPEOYIOIIUX MpeoOpa3oBaHMs HEKOTOPHIX
hopmy, momycTui He 6oliee 0HOM Tpy0oit OMMOKY 1 ABYX HEAOUETOB, HE Ooliee OAHOMN TPpyOOit U OTHOM
HerpyOoii ommbku, He Oonee 2-3 HerpyObIX OMIMOOK, OJHON HerpyOoi OmMOKK U TPEX HEMO0YETOB;
JIOITYCTHIT 4-5 HEOUETOB.

Ouenka «2» CTaBUTCS, €CITU YYAIIUNACS HE OBJIAJICT OCHOBHBIMU 3HAHUSMU M YMEHUSMH B COOTBETCTBUU
¢ TpeOOBAaHUSAMHM MPOTPAMMEI M JOMYCTHII OOJBIIE OMMOOK M HEMOYETOB YeM HEOOX OMMO ISl OICHKH
«3»

Orenka
MMUCBMECHHBIX paboT

Ouenka «5» cTaBUTCS 3a padOTY, BRIMTOTHEHHYIO MTOJIHOCTHIO 0€3 OMMOOK M HEMOYETOB.
Ouenka «4» cTaBUTCA 32 pabOTy BBITOJHEHHYIO ITOJHOCTHIO, HO MPH HAJMYWU B HEl He Ooiee OmHOI
rpy0Ooii 1 0mHOM Herpy0oii ommOKH B OAHOT0 HemouéTa, He O6oiree TpEX HEAOUETOB.
OuneHka «3» CTaBHUTCS, €CJIM YYCHHUK ITPABUIILHO BBIITOJHUII HE MeHee 2/3 Bcelt paboThl MU JOMYCTHUI HE
Oosiee o7HOI Ipy0Oi OMMOKKM U JBYX HENOYETOB, HE Oosiee 6 OmHOM IpyOol OIIMOKK M OHON HerpyOoi
olIMOKH, HE Oosee TpeX HerpyObIX OIHOOK, OIHOM HErpy0Ooi OIIMOKK U TPEeX HEOOYETOB, IIPU HATHYHH 4
- 5 HegO4ETOB.
OueHka «2» CTaBUTCS, €CIM YHCIO OIMOOK M HENOYETOB MPEBBICHIIO HOPMY MJIsl OIEHKA 3 Wi
MIPaBHUIILHO BBIITOIHEHO MeHee 2/3 Bcel paOoTEHI.
Ilepedens ommoOOK:

I'pybwie owubku:

*Hesnanwne omnpe/ieieHnii OCHOBHBIX ITOHSTHH, 3aKOHOB, IIPABIII, IOJIOKEHUH TeopuH, (HopMy,
OOIICTIPUHSATHIX CHMBOJIOB, 0003HAYEHHUS (PN3UUECKUX BEIINYNH, EAUHUILY H3MEPEHHUS.

*HeymeHne BBIIENATD B OTBETE TIIABHOE.

*HeymeHne mprUMeHATh 3HAHUS TSl PElIeH s 3a/1a4 1 O0BSICHEHNS (PU3MUECKUX SBIICHHH; HEMPaBUIHHO
chopMyTHpOBaHHBIC BOIIPOCH, 3a/IaHUS UM HEBEPHbIE OOBICHEHHS X0/1a MX PEIICHNUs, HE3HaHNE
MIPUEMOB PEIIeHHUS 3a/1a4, aHAIOTHYHBIX PaHee PEIeHHBIM B KJIACCE; OIMTHUOKH, TOKa3bIBAIOIIHE
HENpaBUIbHOE TTOHUMaHHUe YCIIOBHS 33/1a4¥ WM HEMPaBUIHLHOE HCTOIKOBAHUE PEIICHHS.

*HeymeHne 4nTaTh U CTPOUTH TPaQUKH U TPUHIIUITHAIBEHBIE CXEMBI
*HeymeHne moaroToBUTh K paboTe yCTaHOBKY WM JTabopaTopHOE 000PYIOBAHHE, TIPOBECTH OIIBIT,
HEOOXOAMMEBIE PACUEThl WIIH UCIIOIH30BATh ITOTydEHHbBIE TAaHHBIE JJIs1 BEIBOJIOB.

*HeOpexHoe oTHOIIIEHHE K Ta00paTOPHOMY O0OPYIOBAHHUIO U M3MEPUTENEHBIM TPHUOOpaM.

*HeymeHune orpenenuTh MmoKa3aHus u3MepuTensHoro nmpubopa. *Hapyimenne TpedboBaHui TTpaBHI

0e30I1acHOr0 TPyAa MPH BHITIOTHEHUH YKCIIEPUMEHTA.
Hezpybwvie owubku:

*HerouHoctu (hopMyIHPOBOK, OTPEAETICHHIA, 3aKOHOB, TEOPHIA, BEI3BAHHBIX HEMTOJTHOTOW OTBETA
OCHOBHBIX TIPU3HAKOB OIpeensseMoro moHATHs. OmmoOku, BEI3BaHHBIE HECOOIIOACHIEM YCIOBHIA
IIPOBEJICHUS OTIBITA WITH H3MEPEHHIA.

*OmuoOKY B YCIIOBHBIX 0003HAYCHUSX HA MPUHIUITUAIBHBIX CXEMaX, HETOUHOCTH YepTexeid, rpadukos,
CXEM.

*[Iporryck WM HETOYHOE HANMCAaHUEe HAUMEHOBAHUH eMHUII (PU3UYECKUX BeNWYrH. *HepanmonaabHbIH
BBIOOp X0xa pemreHusi. Henouersr *HeparmoHaabHbBIE 3aMCH TIPY BEIYUCIICHUSX, HEPAI[UOHATBHBIE
MIPUEMBI BBIYUCIICHUH, TpeoOpa30oBaHuil U pelIeHus 3a1a4. *ApupMETUIECKIE OMMOKN B BEIYMCICHHSIX,
€CIIM TH OIUOKY rpy00 HEe NCKAXKAIOT PEAIbHOCTh MTOTYYEHHOT 0 pPe3yJIbTaTa.




*OTIenBHBIC TOTPEITHOCTH B JOPMYJIMPOBKE BOIIPOCA HIIA OTBETA.
*HeOpexHOe BHIMOIIHEHUE 3aITUCEH, YePTEXKEH, CXeM, TpaKOB.
*Oporpaduueckie U MyHKTYaI[HOHHBIC OITHMOKH

6. Onucanne MaTepPUAILHO-TEXHUYECKOI0 H YIeGHO-METOINYecKoro odecnevyenusi Pagoueii mporpamMmai.
1) JleMOHCTpaIIOHHBIN MaTepUa:
a) OCHOBHBIC TOYKH, JIMHUU M KPYTU HEOECHOMU cepbl;
b) CrpoeHue cOMHEUHON CHCTEMBI;
) IlnaHeTsl 3eMHO¥ TPYIIIbI;
d) HeoOecubie Tena COMHEUHON CHCTEMBI;
e) Kapra 3B&3nHOrO0 HebAa.
2) Teneckon (Levenhuk, Zoom&Joy)
3) T'nobyc JIyHbr.
4) BOP:
e) www.astronet.ru — «Poccuiickas acCTpOHOMHYECKAsT CETh»
f) www.astrolab.ru — caiir mis mobuTenei acTpoHOMIH
g) www.astro-azbuka.ru — «A30oyka 3BE€3aHOTO HebOa»
h) www.asrolib.ru — DnekrpoHHas OMOIMOTEKA aCTPOHOMA-TFOOUTEIIS

7. Jluct koppexuuun Padoueii mporpaMmMbl

Ne mpukasa aupekTopa ImKOJIbI Ha Bun xoppekuuu (coBmenieHue, Howmepa u Tembl ypoKoOB,
OCHOBE KOTOPOTO BHECEHbI U3MEHEHHSI | HCIIOJIb30BaHUE PE3EPBA) KOTOPBIE ITOABEPTIIUCH
B pabouyro mporpaMmmy KOPPEKIIUH



http://www.astronet.ru/
http://www.astrolab.ru/
http://www.astro-azbuka.ru/
http://www.asrolib.ru/

