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YUYEBHA ITPOI'PAMA 3A ITPOPUINPAHA ITOATI'OTOBKA 11O ®U3UKA U ACTPOHOMMUSA

MoAYJSs ,3BE3/IU, TAJTAKTUKHU, BCEJIEHA”

[ KPATKO IIPEJJCTABSAHE HA YYEGHATA ITPOT'PAMA HA MOAYJIA ]

O6yuenuero B moayn ,,3BE3JIU, TAJIAKTUKHU, BCEJIEHA” npeacrapisiBa 0630p Ha ChBpEMEHHATa aCTPOHOMHMSI M acTpo(u3uKa — OT Haykara 3a CIbHIETO
u CrrpHYEBaTa CUCTEMa JIO0 M3BBHTAIAKTUYHATA aCTPOHOMES M KJIaCMYecKaTa KOCMOJIOTHSI, M € HACOYCHO KbM OBJQ/siBaHE Ha OA3UCHU 3HAHUS, YMCHHS U
OTHOIICHHUS, CBbP3aHU C U3TPaKJaHe Y YUYCHHUIINTE HAa CbBPEMEHHU IPEJCTaBH 3a CTpyKTypaTa Ha Beenenara u eBosonusiTa it Kato 1siio.

Y4eOHOTO ChABpKAHKE, 3aCTHIICHO B Iporpamara, cboTBeTcTBa Ha JJOU 3a mpodunrpana moAroToBKa U CIe/IBa J1a ce n3ydaBa B pamkuTe Ha 31 ydueOHU daca
B 12. kiac. To Haarpaxzaa y4eOHOTO ChAbpKAHHE OT 3aIbJDKUTENIHATA MOATOTOBKA 32 OCHOBHUTE aCTPOHOMUYHHU OOEKTHU M JIBUXKEHUSTA UM, 3abJI00YaBa
3HAHMSTA 32 CHbBPEMEHHUTE aCMEeKTH Ha acTpo(H3MKaTa ¥ KOCMOTOHHUATA W BKIIIOUBA M3MOJI3BAHETO HA CHBPEMEHHH H3CIICIBAHUS 4Ype3 JOCTHIICH COPTyep.
MatepuanbT e rpynupaH B 6 OCHOBHU TE€MH, CBbP3aHH C Pa3MIeKIAHETO HA OCHOBHHM aCTPOHOMUYHHM O0EKTH, HAYMHUTE Ha 00pa3yBaHETO UM M METOJUTE Ha
U3CcIeIBaHe B acTpo(u3uKaTa.

CoabpkaHUeTO Ha yyeOHaTa MmporpaMa BKIIIOYBA M3y4yaBaHE M 3abJI0OYaBaHE HAa MO3HAHMSTA BbPXY OCHOBHU aCTPOHOMHUYHU OOEKTH, KaTO Ce 3aloyHE OT
CrnpHYEBaTa CUCTEMA M C€ MPOJIBIDKU B 3BE3THUTE CUCTEMH, TAIAKTUKUTE W Bcenenara. Pasriiexaa chBpeMEHHH acleKTH Ha MUKPO-M MaKpO CBETa W JlaBa
BB3MOKHOCT 33 M3TpakJIaHETO Ha LISJTIOCTHA MPE/ICTaBa 3a pa3MepuTe U (U3MUecKUTEe MPOLECH Ha pa3inyHu Mamadbu BbB Beenenara, kakTo u 3a pa3mepure i
Karo msu10. M3ydaBar ce pa3muyHHUTE METOAM 32 M3MEpPBaHE HA PA3CTOSHUS U pa3MepHu Ha ONM3KHU U AaliedHu 00eKTH. Pasriexaar ce BHIOBE JBIKEHUS BBHB
Bcenenara, kato ce 3amouHe OT BbpTeHETO Ha HeOecHaTa cdepa, ABMxkeHHeTo Ha ChbHIETO, MIaHeTHTe W JlyHaTta M ce CTUTHE A0 pasriexiaHe Ha
JBUKEHUSATA B CTIOKHUTE 3BE3/IHU CUCTEMH, TBUKCHHSITA HA 3BE3/IMTE B TAIAKTUKHUTE U pa3mIUpsiBaHeTo Ha Beenenara. CucreMaTu3npar ce U ce 3a1b1009aBar
MO3HAHUATA HA YUYCHHMLIMTE 3a (PyHIaMEHTATHUTE (PU3MYHM B3aWMOJEWUCTBUA M C€ MOAMNOMara M3rpakJaHeTo Ha ChbBPEMEHHA Hay4yHa IpeJicTaBa 3a CBETA.
3anbpnbodaBar ce Mo3HaHWATA 3a oOpa3dyBaHeTo Ha CibHYEBaTa CHCTEMa M Ha 3BE3JWTE, KAKTO M HA EBOJIIOIMATA UM U 32 CHbBPEMEHHHUTE acCleKTH Ha
KOCMOJIOTHATA (EBOJIONUATA HAa 3BE3JUTE, Pa3BUTHETO Ha MpeacTaBuTe 3a Bceenenarta u Teopusara 3a l'onmemus B3puB). Pasrmexnar ce W OCHOBHHU
acTpoOTOMETPUYHU MOHSATHUS KaTO OJISCHK, CBETUMOCT, BUUMA 3BE3/IHA BEMYMHA, aOCONIOTHA 3BE3HA BEJIMYMHA, KOUTO Ca HEOOXOAMMHU 3a pa3dupaHe Ha
CIIEKTPUTE U CIIEKTpaiHaTa kiacudukanus u 3akoHa Ha JlamOepT, popmynara Ha [TorceH.
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C’L,Z[’bp)KaHI/IeTO Ha yqe6HaTa IIporpama 3am,n6oqa13a IMO3HaHusATa 3a CbBBPCMCHHHUTC AaCIICKTH Ha aCTpO(l)I/I?)I/IKaTa U Bpb3KaTa HM CbC CBBPCMCHHUTC
IOCTHXKCHUA U U3CJIICABAHNUSA BB (bmmcaTa Ha CJICMCHTAPHUTEC YaCTUIH, C KOCTO pa3BHMBa MHTCPCCA HA YUCHUIIUTC KbM N3YUdBAHCTO HA Ta3W HAYyKa.

OcHOBHHTE 11eJIM HA 00YYeHHMEeTO Npu u3ydyaBane Ha moayn ,,3BE3/IU, TAJIAKTUKU, BCEJIEHA” ca:

1. 3ano3HaBaHe ¢ OCHOBHU aCTPOHOMUYHU OOEKTH U TSIXHOTO 0Opa3yBaHe.

2. UsrpaxxnaHe Ha ISUIOCTHA IIPECTaBa 3a pa3MepuTe Ha Beenenara n ¢pusuueckuTe nporecu B pa3inuHUTE aCTPOHOMUYHU O0EKTH.
3. 3agpnOodaBaHe Ha 3HAHUATA HA YUCHUIUTE 32 PyHAAMEHTATHUTE (DU3UYHH B3aUMOICHCTBHSL.

4. 3agpn0OovyaBaHe Ha 3HAHUATA 32 ChBPEMEHHHUTE aCHEKTH Ha acTpO(pU3NKaTa  KOCMOTOHUSTA.

5. Pa3BuBaHe Ha MHTEpeca HA YYSHHUIIUTE KbM M3Y4aBAaHETO Ha CHhBPEMEHHA HAYKa.

6. 3rpaxnane Ha CbBpeMEHHA HaydHa IIPEJCTaBa 3a CBETa.
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[ YYEBHO CBbIABbPKAHUE 1 OYAKBAHMU PE3YJITATHU 110 TEMU ]

Temn OuaxkBaHu pe3yJaTaTH HoBu nonsitus
1. Tema ,,BbBeenue B acrpoHoMusita®

1.1. UcTopuyecko pa3sBUTHE HA NPEJACTABUTE 32 |e ITocouBa OCHOBHUTE UJIEU U MOCTUKEHUS HA ACTPOHOMMSITA.

Bcenenara.
1.2. ®u3uyecKkn XapaKTepUCTUKHU HA e  MH30posiBa OCHOBHUTE CTPYKTYpHU €IuHULIUA Ha Beenenara. e  [apajiakc
KocMuueckuTe 00ekTH. CTpoex Ha Beestienara. e  mapcek
Mamadu u pa3cTosiHuUs.
2. Tema  ,Acrpopusuynum  MeTOAH H
HHCTPYMEHTH”
2.1. Buauma u a0CoJIIOTHA 3Be3IHA BeJIMYHHA. | ¢  Mdopmyumpa 3akoHa Ha JlamGepT. e 3aKkoH Ha JlamGepT
Ceerumoct. Pascrosinusi 10 3Be3aure. e M3noJj3Ba ckajaTa Ha BUAUMUTE 3BE3IHU BEIIMUYUHU. E= 1
e  M3mou3Ba ¢opmynara Ha [lorceH npu perraBane Ha 3a1auu. 2 cos6
e JlepuHupa MOHATHUATA CBETUMOCT U a0COJIFOTHA 3BE3HA e  BUAMMA 3BE3HA BEJIMYMHA M
BEJIMYMHA U TY IIpUJiara mpu pellaBaHe Ha 3a7auu. e  dopmyna Ha [TorceH:
m, —m, = —2,51g%
2
e  a0coiroTHA 3BE3/1HA
BenmmynHa: M=m+5-5lgr
2.2. ®ororpadusara karo meroa. CCD kamepu. | e  OQO0sicHABa IPUIOKEHHETO Ha (poTorpadusTa KaTo METO B e acrpodoTomerpus
doTomeTpus. aCTPOHOMHATA. e CCD kamepu

e  OtkpuBa pomnsata Ha actpodoTomerpuunus meroa u CCD
KaMmepuTe 3a u3ciuensaHero Ha Kocmoca.
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2.3. BugoBe onTHYHH TeJIECKOIH. e Omnucpa BUJ0OBETE ONITUYHHU TEJICCKOIIH. ®  [IPOHMKBAIIA CITOCOOHOCT

XapaKTepHCTHKH- o Pazaun4yaBa IIPOHUKBAIIATa U pa3JeIuTeIHaTa CIHOCOOHOCT Ha ®  pa3leiIuTeHa CIIOCOOHOCT
TEJIECKOTUTE. e UBYV dunrpu

2.4. 3Be31HU CIIEKTPH U CTIEKTPAJHH anapaTH. e Pa3smo3HaBa BUJIOBETE CIICKTPH U OOSCHSIBA 3BE3THUTE CIICKTPH | ®  aCTPOCHEKTPOCKOIHUS

CnexkTpajHu u3cjaeaBaHUs. Ipe3 aTOMHUTE IIPOLECH.

e  OTkpuBa 3HAUECHUETO HA CIEKTPAIHUS aHAJIU3 [IPU U3CIIEIBAHE
XMMUYHMS CbCTAB Ha 3BE3UTE.

2.5. KocMU4eCKH TeJIeCKONM U3BbH BUIAHMUS e OueHsiBa 3HAYCHUETO HA ACTPOHOMUYECKUTE HAOIIOICHUS B

AHaNna3oH — PaJuoTe/IeCKOIH, TEJIECKOIH 3a pa3Iu4YHU CHEKTPaJIHU JHAIIa30HH.

Ha0JI0leHHe B HH(payepBeHus,

VJITPABHOJICTOBUS, PEHTI€HOBHUS THANA30H U

ramMa-JIb4mTe.

2.6. KocMmnuecku n3ciaensanus. Kocmuveckn e  OO0sicHsIBa BIMSIHUETO HA KOCMMUYECKUTE CKOPOCTH IpU ® I[I'bpBa KOCMHUYECKA CKOPOCT
CKOPOCTH. ABMKCHUECTO HA KOCMHUYCCKHUTC altapaTu. v = \/@
e M3noassa (bOpMyJII/ITe 34 KOCMHYECCKUTE CKOPOCTH ITPHU r
pelraBaHe Ha 3aa4H. L4 BTOpa KOCMHUYCCKAa CKOPOCT

sz\/;

3. Tema ,,CabHueBa cucrema. CiabHue*

3.1. Crpoex na CrbHYeBaTa CHCTEMA. e CpaBHsBa QU3MUECKUTE XapAKTEPUCTHKH Ha [UIAHETU U e qosAc Ha Koinep
CobBpeMeHHH NMPeICTABH U eBOIIOHUSI. TEXHUTE CI'bTHUIIH. e o0Omak Ha OopT
3.2. Ctpoex Ha CabHueTo. Tepmosiapenu e  Onucea BpTpenHus cTpoex Ha CIBHIIETO U OCHOBHHUTE cjioeBe | ®  (orocdepa
peaknum. ot atMocdepaTa Ha CIIBHIIETO. e xpomochepa

® KOpOHa

e mporyOepaHcH

®  CI'bHYEBH NIE€THA
3.3. CnokoiiHH M AKTUBHHU 00pa3yBaHUs Ha e Pa30upa HayyHUTE NpPEACTAaBU 3a CIbHUEBATA AKTUBHOCT. ®  CIBbHYEBA AKTUBHOCT
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CabHuero. CabHueBa akTuBHOCT. COIbHYEBO-
3eMHH BbL3JAelcTBUSA.

4.1. Hebecna cepa. Co3Besnus. Ekparopuanna | e  I[locouBa OKOJIOMOMIOCHUTE, 30IMAKATHUTE U [TO-IPKUTE e  JEKJIMHALUSA
KOOpPAMHATHA CHCTEMa. 3oauak. CBhb3BC3 M 34 HalllaTa reorpa(bcxa IupHuHa. ° PEKTacCLCH3UA
e  Oo0scHsBA MPUYMHUTE 32 BUJUMOTO JICHOHOIIIHO ABUKEHUE HA | @  OKOJIOIIOJIFOCHU Ch3BE3IUS
HebecHaTa cdepa. e  301MAKaTHH CH3BE3IUS
e PazgnuyaBa aCTpOHOMUYHUS OT aCTPOJIOTHYHHMSI 30/IHAK.
4.2. Buaumo asuxenue Ha CiabHuero u JIynara. | ¢ OO0sicHBa NIPUYMHUTE 3a TOAUIITHOTO JBMKeHUE Ha CIIBHIETO | ®  amorei
®a3u. C.ibHYEBH U JIYHHH 3aTbMHEHUSI. 10 CKJIUIITUKATA. e mepureu
e  AHAJM3HUPA Bpb3KATa MEXAY CIHHUECBUTE U JIYHHUTE e adenuii
3aThbMHEHUS U CHOTBETHUTE JIYHHU (a3u. e  nepudenuit
4.3. Bupumo aBuKeHNE HA MJIAHETHUTe. e (OOsicHsIBA IBUKECHUETO HA IUIAHETUTE ChC 3aKOHUTE Ha e [ 3akon Ha Kennep
CujepuyeH U CHHOAUYEH NMepuoa. 3aKOHU HA Kenuiep v rv npuiiara npyu peniaBaHe Ha 3aJa4u. e [l 3akon Ha Kemiep
Kenuep. e Pa3ompa 3naucnuero Ha Il 3akon na Kerutep 3a onpeznensne Ha | o 111 3akon Ha Kemep
MacHTe Ha KOCMUYECKHUTE OOCKTH. £ T
e  OrkpuBa pasivKaTa MEXKy CHHOIUYHUS U CUACPUIHUS —13 = % = K, KbJIETO
Mepuo/I Ha JBWKEHUE Ha TlaHeTuTe U JIyHaTa. a I
K GM
4r’
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5.1. CnekTpanna kiacupukanus. luarpama e  OTtkpuBa poisiTa Ha MacaTa B 3B€37HaTa CBOJIIOITHSI. ®  TpaBUTAIIMOHEH KOJAIC
»CIHeKThp-cBeTUMOCT”. EBosTionust Ha 3Be3auTe. | ¢ OnmcBa OCHOBHMTE €Taly OT 00pa3yBaHETO U €BOJIIOLMATA HA | ®  CBPBXHOBU
3BE3IUTE.
e O0cBKIA KpallHUTE €Tanu B €BOJIIOIMATA HA 3BE3]IUTE.
5.2. /IBoiinu u kKpaTHu 3Be3au. [IpomenanBu e Pa3znmuaBa CrieKTpajgHO — IBOMHUTE 3BE€3U U 3aTBMHUTEIIHO ®  CHEKTPAJIHO — ABOMHHU 3BE31U
3Be3/H. JBOMHMTE 3BE3/U. e  3aTBMHUTEIHO JBOIHHU 3BE3IU

e OO0scHsBa POJIATa HA TPOMEHJIMBUTE 3BE3/U 3a ONPEJIEISHE HA | @  [IPOMEHIIMBH 3BE31U
pascrosinus BB Beenenara.

5.3. [11aHeTH 0KOJIO IPYTH 3BE€3/IU. e Pa30upa 3HaueHHETO HA THPCEHETO HA MJIAHETHU CUCTEMU e oOuTaema 30Ha
OKOJIO JIPYTH 3BE3/U.

6. Tema ,,I'anakTuxku u Bcenena”

6.1. Ctpoex Ha IN'anakTukara. /[Bu:keHHe HA e  Omnmucea ¢popmara u pazMepuTe Ha Hamiata [ anakTuka. ®  THUIIOBE 3BE3/IHO HACEJICHHUE
3Be3auTe B ['aakTukuTe. 3Be31HU KyNoOBe, e Pa3mo3HaBa OCHOBHMTE €JIEMEHTH OT CTPOEXka Ha Halara
MbIJISIBUHH, MEKIY3B€3/HO BelleCTBO. ['anakruka.
6.2. BunoBe ranaktuku. ['aJjakTHYHN KynoBe. e MH30posiBa cieMEeHTHTE Ha eApoManiabHaTa CTPYKTypa Ha

BceneHnara — rajlakTMKH, KyIlIOBE U CBPBXKYIIOBE OT T'AJIAKTUKH,

Hpa3HUHU.

e  HM3nosa3Ba 3akoHa Ha XBOBJ 3a pelnraBaHe Ha 3a7a4H.

6.3. Eposronns Ha Beenenara. e Onucea OCHOBHUTE €JIEMEHTU OT ChbBPEMEHHUTE NPEACTABU 3a

MUHAJIOTO U ObJenieTo Ha Beenenara.

e OmnmucBa MeroauTe 3a wu3cienBaHe Ha Bcenenara - uype3
HA36eMHUTE U KOCMUYECKUTE TEJIECKOIHU, KaKTO U ¢ IIOMOLITA Ha
Hali-rosiMata B cBera Jjaboparopus 1o (u3MKa Ha
enemenTapauTte yactunuu (CERN).

e Pa30upa oCHOBHUS KOCMOJIOTMYEH NpuHIMI, ye Bcenenara B
roJIsSIM Maiad € XOMOTeHHA U U30TPOITHA.
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[ XOPAPUYM 3A MOAVYJIA ]

I'oguen Opoii yacoBe 3a u3yyapaHe Ha mojayJa B 11. kiaac — 0 yaca
I'onuien 6poii yacoBe 3a nu3yyaBane Ha MoayJia B 12. kiac — 31 yaca

JIONbJIHUTETHN YTOUYHEHHUS 32 KOHKPEeTHUSI MOAY.I.

IIpenopbunTEeTHH T€MH 32 HOBH 3HAHMA:

1. UcTopruecko pa3BuTHE Ha MpesicTaBuTe 3a Beenenara.

2. OU3MYECKU XapaKTEPUCTUKN Ha KocMuueckuTe o0ektu. Ctpoex Ha Beenenara. MamaOu 1 pa3cTosHus.

3. Buaguma u abcoiroTHa 3Be3aHa BennurnHa. CBetuMmocT. Pascrossuud qo 3Be3auTe.

4. ®ororpadusra karo merox. CCD kamepu. @oromerpus.

5. BugoBe oNTUYHM TENECKONU. XapaKTEPUCTUKH.

6. 3BE3HU CIIEKTPU U CIIEKTpalIHU anapaTty. CrieKTpalHU U3cieABaHUs.

7. KocMuuecky TenecKonu U3BBbH BUIUMUS TMANa30H — PaJMOTENIECKONH, TEJIECKOIU 3a HalioeHue B WH(padyepBeHus, yITPaBUOJIECTOBHS, PEHTTEHOBUS

JAualia3oH U raMa-JIb4uTe.

8. Kocmuuecku nscnenaBanus. KocMru4ecku CKOPOCTH.

9. CrbHueBara cucreMa u eostonus. Ctpoex Ha CnbHIETO. TepMOSIAPEHN pEaKIIiH.

10. Criokoiian 1 akTUBHU 00pazyBanus Ha CiapHIlETO. CrbHUEBa aKTUBHOCT. CITPHUYEBO-36MHU BB3/ICHCTBHS.
11. Bunumo aBuxeHue Ha rutaHeTuTe. 3akoHu Ha Kerep.

12. /IBoiinu u KpaTtHH 3Be31U. [[poMeHInBY 3BE3M.

13. [1naHeTH OKOJIO APYTH 3BE3/IH.

14. Ctpoex Ha 'amakTukaTa. 3B€3HU KYIIOBE, MBIJIIBUHH, MEXIY3BE3HO BEIIECTBO. BuaoBe rajakTuku. ['aakTHYHU KYIOBE.
15. EBomonius Ha Beenenara. XKuBot u pa3ym BB Bceenenara.
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[IpenopbUnTESTHH TEMH 32 IPETOBOP:

1. Crpoex Ha CirbHUEBaTa cuctema. I’ paBuTtanus.

2. CBeTnmHaTa KaTo €JIEKTPOMAarHuTHA BbiHA. M3TouHmIM Ha cBeT/iMHA. 3akoHHU 3a u3abuBaHe Ha AYT.

3. Buynose criektpu. CrieKThp Ha BOJAOPOIHUS aTOM U Ha MO-CI0KHHUTE aroMu. Edekt Ha [{omep.

4. CnexrpanHa kiacudukamnus. J[uarpama ,,cieKTbp-cBETUMOCT . 3aKOH Ha XBH0BbJ. EBoIOINS Ha 3BE3UTE.

HpenoqunTeHHn TEMH 3a HaﬁJ’[]OlIeHI/Iﬂ H NPAKTUYIECCKH YIIPAKHCHUA

1. ‘brnoBu pa3mepu. ‘briomepHn HHCTpyMEHTH. Bpb3ka MeXly BIJIOBH U JIMHEHHU pa3MEpH.

2. Buaumo nBuxenne Ha CirpHileTo. Bucounna Ha CabHIIETO HaJl XOpu30oHTa. M3paboTBaHe Ha CIIbHYEB YaCOBHUK U paboTa ¢ HEro.
3. Pabota c tenmeckomn. Habmonenne na CirbHIIE ¢ METO/Ia HA IPOCKITUATA.

4. HeGecna cepa. ExBaTopuanau koopauHatu. 301aK. 3Be3IHA KapTH u aTiiacu. Pabora cbe 3Be3Ha KapTa.

5. OnpenensiHe TOCOKUTE Ha cBeTa 1o HeOecHata cepa. HabmroeHne Ha eKBaTOpHATHU Ch3BE3]Us, 30JJHaKATHN Ch3BE3/IUs M HA TAJIAKTUYHATA PAaBHIHA
(cp3Be3amATa IO MIICYHHS TIBT).

6. Bumumo nemxenue Ha Jlynata. @asu. Pened na Jlynara. HaGnronenue Ha Jlynara.
7. IlpakTruecko ynpaxkHenue no ¢ororpadus (acrpodororpadust).
8. Pabota ¢ actpoHOMHUYECKH COPTYeEp.

[Tpumep - paboTa ¢ JOCTHITHA KOMIIOTHPHH MPOTPaMU 32 CUMYJIAIlKs Ha 3BE3/THOTO HeOe B peatHO BpeMe, kaTo Stellarium, Google Sky, kakto u Cartes
du Ciel, Celestia, Night Vision u ap.

IIpenopbunTeSHN TEMH 32 pelllaBaHe HA 3a1aYH:

1. PemaBane Ha 3ajauu 3a M34YMCIsABaHE Ha auameTbpa Ha JlyHata, pasctosHuero 3ems-Jlyna, 3ems-CipHue, nuamerbpa Ha CIOBbHIETO, pa3CTOSTHUETO
Mex 1y IaHeTure B CpHYEBaTa CUCTEMA.

2.  PemaBase Ha 3aJ]aui ¢ KOCMUYECKH CKOPOCTH.

PemaBane Ha 3a7auu 3a onpeesHe Ha Pa3CTOSIHUETO A0 Hal-Oau3kuTe 3Be31. MeTos Ha nmapanakcure.

4.  PemaBaHe Ha 3a/1a4M 3a ONIPEAEITHE HA MACUTE HA 3BE3UTE.
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[IpenopbunTesHO pa3npenejieHne HA YacoBeTe:

3a HOBH 3HAHHA a0 15 gyaca 10 48%
3a nperosop 10 4 yaca 1o 13%
PemaBane Ha 3agayW, NPAKTHYECKH JAeHHOCTH/HAOJIOAeHUS M | 10 9 yaca 10 30%
NMPAKTUYECKH YIIPAKHEHUs

3a KOHTPOJI M OlleHKA (32 BXOJHO M U3X0IHO HUBO, TEKYIIU a0 3 yaca 0 9%
KOHTPOJIHH )

fcuessgay —— ™ ]

CboTHOIEHHe IPU (POPMHUPAHE HA CPOYHA M FOUIIIHA OLlEHKA:

Tekym oueHKH 0T padoTa B KJIaC, y4aCTHE B IPYNOBH 00CHKAAHHUSA U JUCKYCHH 10 20%
Texyum oleHKH 0T JOMAIIHHU PadoTH 10 10%
TekylM OlIEeHKH OT NPAKTHYECKH 32/IaHUs B KJIaC 10 10%
OueHku 0T padora nmo NpoeKT 10 20%
OneHka HA BXOTHO U U3X0HO HUBO 10 10%
OuneHKH 0T KOHTPOJIHU M padoTH 10 30%
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[ JJEMHOCTH U MEXJIYITPEJIMETHHU BPb3KU ]

JledHOCTHTE ca CBBp3aHM C pellaBaHe Ha 3aJa4d, HAOJIOACHUS M MPAaKTUYECKH YIPaKHEHUs. M3ydaBaHETO Ha MOCTH)KEHHsTAa Ha ChBpEMEHHATa
actpou3uKa W M3MON3BAHETO HAa CHBPEMEHHM METOIM 3a W3CIIeBAaHE B KlacHaTa cTas ca €JIHO W OT Hali-HOBHUTE HANpPABJICHHS B HM3Yy4aBaHETO Ha
actpodu3ukara U ch3laBaT TPacH MHTEpEC KbM aCTPOHOMHYHATa Hayka. l3mos3BaHeTO Ha JEMOHCTpAIMM CIIOMara 3a BH3yaJIM3HMpaHe Ha BBPTCHETO Ha
HeOecHara chepa U 3a pa3OupaHe Kak HM3IIIekKAa HeOecHaTa cdepa, KOM Ch3BE3IUs ca BHIAMMHE, W3TPSBAIlM M 3asA3Ballli U HEBUAUMH 3a OIpeelicHa
reorpadcka muprHa.

VueHunute TpsOBa a ce HAChpPUYABAT 3a NPABHIHO IPAMATHYECKH U CTHJIOBO MMMCMEHO U YCTHO OOIIyBaHe HA poaHus e3uk. [locTaBeHuTe 3aanus ca
HACOYEHHU KbM MPABHIHOTO W3IMOJI3BaHE HA (PU3NYHUTE TCPMUHU U MOHATHS. TpsOBa na ce paboTh 3a pa3BUBaHE YMEHUSTA HA YYCHHIIMTE 3a OTTOBOP HA
Hay4eH BbIpPoC, GOpMyIHpaHe Ha TE3H U OTCTOSIBAaHE HA COOCTBEHH TO3ULIUH.

YMeHusTa 32 MOJI3BaHe HA YY:K/ €3MK CC pa3BUBAT 4pe3 ChOMpaHe Ha MH(GOPMALUS OT MHTEPHET M3TOYHHIM U HAy4HA JuTepatypa. Te3u aeidHoCTH
HperoiaraT yCBOsSBaHE Ha HAKOW (DM3WYHH MOHSITHUS Ha 9Y’KJ €3UK U ca CTUMYJT YYCHHUIIUTE J1a IPUJIaraT U yChbBbPLICHCTBAT 3HAHUSATA CH 10 TYXK]I C3HK.

MaremaTnyecKkaTa KOMIIETEHTHOCT M OCHOBHHTE KOMIIETEHTHOCTH B TNPHPOJAHHTE HAYKH M TEXHOJOIMH TpU OOYYCHHETO MO (PH3HKA U
ACTPOHOMMUSI CE€ YCHBBPIICHCTBAT B PE3yJITAT HA pellaBaHEe Ha KOJMYCCTBEHH 3a/1audl, MPEICTaBSHE M pa3unTaHe Ha rpaduku, MpecMsTaHe Ha pe3yiiTaTy,
OCMUCIIIHC Ha CKCIICPUMCHTAIIHU q)aKTI/I. I/I3y‘-IaBaHI/ITe MOHATHUA AOHPHUHACAT 3a OCb3HABAHC HA POJIATAa MU 3HAYCHUCTO HaA (bI/I3I/IKaTa U aCTpOHOMMATA 3a
YOBELIKATa JICHHOCT M NPAaKTUYECKaTa i HACOUCHOCT. 3aBBpPIIBAa H3IPAXKIAHETO HA HAayYHUTE IMPEACTABU 3a 3a00MKAISAIINS HH CBAT M BpPb3KAaTa MM C
pa3BHTHETO Ha HaykaTa npe3 BekoBeTe. CHHTE3Mpa ce 3HAaHHETO 3a pa3BUTHE Ha BceneHara u ce aHaNM3MpaT MCTOPHYECKU BIDKAAHHSTA 32 PAa3IMYHHUTE
HPOLIECH U SIBIICHUSL.

ITo Bpeme Ha 0Gy4eHHETO B TO3M MOYJI C€ YChBBPIICHCTBA JUTHTAIHATA KOMIIETEHTHOCT HA YYCHHUIIUTE Ype3 NOCTABsIHE HA KOHKPETHH 33/1a4H 32
ThpCEeHE Ha MH(OpMalKs 10 aJieHa TeMa U KIFYOBU JYMHU, ChITBTCTBAHU C YKa3aHUs 3a 0(OpPMsIHE U MPEACTaBsiHEe Ha paboTara, KaTo ce ChyeTaBar TeKCTOBa,
rpaduyHa, ayauo- u Buieo nHpopmanus. [Ipuarar ce KOMIIOTBPHE MOJIEIH 32 aHAIN3 Ha KOHKPETHH SIBIICHUS U NPECKa3BaHe Ha MOBEJCHUETO HA O0CKTH
/Uau Pa3sBUTHUC HA ONIPCACIICHU e(bCKTI/I BBPXY CbCTOSAHUCTO HUM. yC'bB’BpHIeHCTBaT CC YMCHUATA HA YHCHUIUTC 3a MMPABCHE Ha IMPE3CHTAIlUN U U3TI0JI3BAHC HaA
JOCTBIIeH copTyep 3a H3CiIeABaHe Ha SBICHUATA B aCTPOPH3HUKATA.

Opranusanusra Ha 00y4eHHeTo 1Mo (U3UKa U aCTPOHOMHUS CIIe/IBa J]a CE OCHIIECTBU MO TaKbB HAUWH, Y€ Ja MPOABIDKK (HOPMHUPAHETO HAa YMEHHS 3a
CaMOCTOSITETHO yueHe. AKIICHTHT € BbpXy CpaBHsBaHe, CHCTEMaTH3HpaHe, 000011aBaHe, MOJIC/TMpaHe Ha N3yYaBaHUTE SIBIICHHS U OOCKTH C 111 pa3BUTHE Ha
OTHOLICHUS U Harjacu 3a opMupaHe Ha MPEACTaBHUTE 32 PA3BUTUETO HA CBETA.
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Wsrpaxxnat ce o01ecTBEHU U TPakIaHCKH KOMIIETEHTHOCTH, KaTO Ce pa3BHBa CIIOCOOHOCTTA 3a OpMHUpaHE U OTCTOSIBaHE Ha COOCTBEHU MO3UIIUU
10 M3y4aBaHUTE MPOOIEeMH. AKIIEHTHPA C€ BbPXY 3HAYMMOCTTA Ha MOJyYaBaHUTE 3HAHHS U YMEHUS 32 U3TPaKIaHe Ha MPEICTaBH 32 3a00MKAJSIINS HU CBAT U
MSICTOTO Ha YOBEKa B HETO.

B mporieca Ha 00y4eHHETO B TO3M MOJYJ C€ YChBBPIIEHCTBAT YMEHHATA 32 MOJAKPeENa HA YCTOMYHUBOTO Pa3BUTHE U 3APABOCJIOBHHS HAYHUH HA
*kuBOT. [lo3HaBaliku (U3NYHUTE 3aKOHOMEPHOCTH U (PaKTH, YIYCHUKBT MOXKE Ja MPaBU OCH3HAT LIEHHOCTEH M300p 3a MpUpOoA0cho0pa3eH U 3/IpaBOCIOBEH
HAuYMH Ha XHUBOT. Pa30mpa 3HAaYeHMETO Ha W3CJIEIBAHUATA HA NMPHUPOJHUTE MPOLECH 3a MOA0OpsIBaHE KAaueCTBOTO HA JKMBOT HAa XOpaTa M BBH3MOXKHHTE
HEraTUBHHU MOCIEAUIM OT HEOOLEHsABaHE Ha MOCIEIUIIUTE OT YOBEIIKATa IeHHOCT.

[TpakTudeckuTe ynpaKHEHUs U HAONIOACHUS M TMPE3CHTALMUTE YChBHPIICHCTBAT YMEHHUSATA 32 HHTEPAKTHBHO U3MOJI3BaHE HA TEXHOJIOTHHUTE, 32
CHTPYAHMYECTBO C APYrUTe YYEHULIH U 32 CAMOCTOSITETHOCT.

MexaynpeaMeTHUTe Bph3KU Ha aCTPOHOMUSITA C€ POSBSIBAT B PA3JIMYHU ACIEKTH.

Taka Hampumep Bpb3KaTa acTpOHOMHUSI — OBJATapCKHM e3MK U JUTepaTypa ce peajau3upa 4pe3 peauna IeHHOCTH, W3UCKBAIIM MUCMEHO WM YCTHO
npeJcTaBsHe Ha MH(POpMaIIKs, a Ta3U € e3MIHUTe Ce OCHIIECTBSBA 10 BpEME Ha ThPCEHETO Ha MH(OpMAIHS HA Pa3IMYHH €3ULIH.

Bpb3kara ¢ ¢pusukarta ce nposiBsiBa pu oO0sSCHSBaHE Ha €JIEKTPOMArHUTHHUS CIIEKTHP, MPU OOSICHSIBaHE HA IBUYKEHUETO Ha KOCMUYECKUTE OOEKTH U Ha
KOCMHUYECKHTE arnapaTH, py U3MO0JI3BaHe Ha 3aKkoHa Ha HIOTOH 3a rpaBUTalMsITa U TEOpUITAa HA OTHOCUTEIHOCTTA, Ha 3akoHUTe Ha Ctedan-bonman, Ha Bun
u Ha JlaMOepT, pH U3I0JI3BaHE HA TEPMOJIMHAMUYHHUTE 3aKOHH 33 O0SICHSIBAHE Ha MPOLIECUTE B 3BE3/IUTE, IPU OOSICHEHNETO Ha KpaTepuTe Ha Jlynata u ap.

Bpb3kara ¢ MaTemaTHkaTra ce u3passBa IPHU pELIaBaHETO Ha Pa3IMYHM 3aJaud — OINpeJesssHE Ha MacuTe Ha IUIAaHETHTe, MPU H3YMCISBaHE Ha
pa3IMYHU BETUYHWHU, HAIPUMEP CBETJIMHHA TOJIMHA, MapaJiakC | JIp., & C XMMHUATA - IPU 00sSICHEHUE Ha CBOJIONUATA HA 3BE3/IUTE, CIICKTPUTE HA Ta30BETE, MIPH
pasriiexaane KjacupuKalusaTa Ha 3BE3JUTE W CIEKTPAJHUS TUIl U a0COJIOTHATa 3Be3/IHA BeJIMYMHA. Bpb3ka ¢ MCHX0J0rMATA MMa MPU OOSICHEHHETO Ha
3akoHa Ha Bebep-DexHep, ¢ HaykuTe 3a 3eMsATa — Mpu OOSCHSABAHE HA BHPTCHETO i, C reorpadusTa - Mpu U3pa3sBaHe HA KOOPJIWHATHTE U ONMUTA HA
Eparocten, ¢ 6mosorusaita — npu o0ChkAaHe Bb3MOXKHUTE (JOPMU Ha KUBOT Ha JPYruTe IUlaHeTH. Bpb3kara chec colMaaiHuTe HAYKH CE OCHIIECTBIBA MPU
M3y4yaBaHE KaK Pa3IMYHUTE HApPOJIW Ca BUXKAAIU Cb3BE3AUATA, ¢ MHPOPMATHKA U MH(OPMALMOHHHM TEXHOJOTHM C€ M3pa3sBa B M3IIOJI3BAHETO UM 3a
Mpe/ICTaBsHE Ha MpPE3eHTallld, ThbpCEHE HAa MaTepHalyd U U3CJIelBaHUs C JOCThIEH codTyep, C MeAUIMHATA — MPU OOCHKIAHE HAa MAarHUTHUTE Oypu U
BIUSTHUETO UM.

Bpb3ka uma u ¢ HcTopusATa MpU MpociesBaHe Ha UCTOPUUYECKUTE HAOIIOEHUS U OTKPUTHS, IpU 00CHKIaHe OuorpaguuTe Ha yUeHUTE—aCTPOHOMH,
MIpU IIPOCJeAsiBaHe HA UCTOPUUYECKOTO Pa3BUTHE HA KOCMUYECKUTE MOJIETH U U3CIICABAHUS.
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