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IHosicuuTenLHAA 3aNIHCKA.

Pabouvast mporpamma pa3paboTaHa B COOTBETCTBUU ¢ TpeboBaHusiMu DenepaabHOr0 rocy1apCTBEHHOTO
00pa30BaTeNIbHOTO CTaHIApTa

— ®enepanbHbIM 3aKk0HOM OT 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoit denepanumn»;

— TlopsinkoM opraHu3alud W OCYHIECTBJICHUS 00pa3oBATENbHOW JIEATEIIBHOCTH IO OCHOBHBIM
o0mieoOpa3zoBaTeNIbHBIM ~[IpOrpaMMaM — O0Opa30BaTeNbHBIM IPOTpPaMMaM  HayajdbHOTO  OOIIETo,
OCHOBHOT'O OOIIIET0 U CPEAHEro 00IIero 00pa3oBaHusl, yTBEPKIEHHBIM MPUKa30M MUHIIPOCBEIIEHUS OT
22.03.2021 Ne 115;

— @®I'OC ocHOBHOTO 00IIEr0 00Opa3oBaHus, YTBEPKIACHHBIM MprukazoM Munnpocsemenus ot 31.05.2021
Neo 287 (manee — PI'OC O0O0);

— Ipumepnoit OOIT OO0 (omobpena pemieHueM GeaepaTbHOTO YIEOHO — METOAMYECKOT0 0ObETUHEHHUS
o o6meMy odpa3zoBanuto, mpotokoa 1/22 ot 18.03.2022);

—  VYcrasom OO;

— Tlonoxenuem o (opmax, MEPUOAUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAeMOCTH M IPOMEKYTOUHOM
arrectanuu ooydaromuxcs B O0;

— IIporpammoi BOCIMTAHUS .

— OCHOBBIBasICh Ha pabouyto mporpammy K YMK Bb. A. Boponnosa-BenbsmunoBa, E. K. Crpayra : yueGHo-
metoamueckoe nocodue /E. K. Crpayr. — M.: Jlpoda, 2017. YueOuuk «ActpoHomus. bazoBwiii ypoBeHb. 11

KJIacc» aBTOPOB b. A. Boponnosa-BenbsmunoBa, E. K. Ctpayra mnpomien skcnepTu3y, BKIIOYEH B
@enepanbHBIA TEpeYeHbh U O00ECIIEYMBAET OCBOCHHE O0pa30BaTEeIbHON MPOrpaMMBbI CpPEIHEro OOIIEero
oOpa3oBaHwUsI.

Ienau u 3agaun:

AcCTpoHOMHSI B POCCHICKOW IIKOJIE BCErJa paccMaTpuBaiach Kak Kypc, KOTOpBIM, 3aBepiias (U3HUKO-
MaTeMaTuyeckoe OoOpa30BaHUE BBIIYCKHUKOB CpEIHEH IIKOJbl, 3HAKOMUT MX C COBPEMEHHBIMU
NPEJICTABICHUSIMA O CTPOCHMM U HBOJOLMU BceerneHHOW U cnocoOCTByeT (GOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33peHUs. B Hacrosimee BpeMsi BaXHEUIIMMH 3a/ladyaMd aCTPOHOMHHU SBISIOTCS (OPMHPOBAHUE
MPEJICTaBICHU O eqUHCTBE (PU3UYECKUX 3aKOHOB, IEUCTBYIOUINX HA 3emiie U B Oe3rpannyHoi BeenenHoit, o
HENPEPHIBHO MPOUCXOJAIIEH 3BOJIOLMN Halled IUIaHEThl, BCEX KOCMUYECKUX TEJl U MX CHUCTEM, a TaKkKe
camoi BeceneHHon.

MecTto npeamera B yueOHOM IJIaHe

N3yuenune kypca paccuutaHo Ha 34 uyaca (1 uyac B Henenmo). BaxkHylo poib B OCBOEHHM Kypca HUIparoT
MIPOBOJIMMBIE BO BHEYPOUHOE BpeMsi COOCTBEHHBIE HaOM0IeHus yuanuxcs. Crenuduka miaHupoBaHUs 3TUX
HaOroieHuil onpezaensercs AByMs 00CTosTeNbCTBaMU. Bo-TiepBbIX, OHM (32 HCKIIIOYEHHEM HaOJIOJCHUN
ConHIla) T0KHBI IPOBOAUTHCS B BEUEpHEE WIM HOYHOE BpeMs. Bo-BTOPBIX, 0OBEKTHI, MPUPOAA KOTOPBIX
U3y4yaeTcs Ha TOM MJIM HWHOM YpOKE, MOTYT ObITh B 3TO BpeMs HENOCTYNHbI Ui HaOmoneHui. Ilpu
IUTAHUPOBAHUM HAOIIOJEHUM 3THX OOBEKTOB, B OCOOEHHOCTH IJIAHET, HEOOXOAUMO YYHUTHIBATh YCIOBHUS HUX

BUJMMOCTH.
YMK yueOHOro npeamera/y4eoHoro Kypca (B TOM YHcjie BHEYPOUHOIi 1eATeJTbHOCTH)

1. Boponnos-BenbsimunoB b. A., Ctpayr E. K. «Actponomus. 11 kmacc». YueOHHUK ¢ 3JIEKTPOHHBIM
MIPUITOKEHUEM. — M. : Ipoda, 2017.

2. Mertoanueckoe nocobue k yueOHUKY «AcTpoHomus. 11 kmacc» aBropoB b. A. Boponiosa-
Benbssmunoga, E. K. Ctpayra. — M. : Jlpoda, 2017.

3. Pabouas mporpamma k YMK b. A. Boponnosa-BenssimunoBa, E. K. Crpayra : y4eGHO-

metoaunueckoe nocodue / E. K. Ctpayr. — M. : [Ipoca, 201
Conep:xanue y4eOHOro npeaMera acCTpoHoMHUs (B TOM YK CJie BHEYPOYHOM AeSITeILHOCTH),

Yro usyuaer acrpoHomusi. Ha61101eHuss — ocHoBa acTpoHoMMH (2 4)
AcTpoHOMUS, €€ CBs3b ¢ ApyruMu Haykamu. CTpykTypa u Macmradsl Bcenennoil. OcobeHHOCTH
aCTPOHOMHUYECKUX METOJ/IOB MCCIIE0BaHUA. TelecKoIbl U painoTenecKonbl. BceBoHOBas aCTpOHOMHMS.
IIpenmeTHbIe pe3yJbTaTbl OCBOCHMS TEMBI I1I03BOJISIOT:
— BOCHPOU3BOJUTH CBEICHHUS [0 HCTOPUU pPA3BUTHUS AaCTPOHOMHHU, €€ CBSI3AX C (QU3HKOH U
MaTE€MaTHUKOM;
— HCIOJIb30BaTh IOJYYCHHbIE paHee 3HAHUS Ul OOBSACHEHHMsS YCTPOMCTBA M HpPHUHIMUNA PabOThI
TEJIECKOIIA.



IIpakTHYeckne 0OCHOBBI aCTPOHOMUH (5 U)

3Be3/bl U CO3BE3Ms. 3BE3/IHbIE KapThl, INIOOYCHI U aTyiackl. BuauMoe NBM>KEHUE 3BE€3]] Ha Pa3IMUHBIX
reorpaUuecKux

mupoTax. KynpMunanus csetus. Bugumoe roanunoe asukenne ConHia. DKIMNTUKA. J[BUXKEHHE U
¢a3er JIynsl. 3atmenuns Connna u Jlyasl. Bpems u kanennaps.

IIpenmerHbie pe3yJbTaThl U3yYEHHS JaHHOM TEMBI II03BOJIAIOT:

— BOCIIPOMU3BOJIUThH ONPEEIICHUS TEPMUHOB U MOHATUM (CO3BE3/1M€, BBICOTA M KYJIbMHUHALUSA 3BE3] U
ConHua, SKIMITHKA, MECTHOE, MTOSICHOE, JIETHEE U 3UMHEE BpeMsl);

— OOBSACHATH HEOOXOAUMOCTh BBE/ICHUS BUCOKOCHBIX JIET M HOBOT'O KaJCHIAPHOTO CTHJIS;

— O0OBACHATH HaOIIOaeMble HEBOOPYKEHHBIM IJIa30M JBIMKEeHUsS 3Be3n M CoiHIA Ha pasIn4HbIX
reorpagpuuecKux MUpoTax, ABxkeHue 1 Gassl Jlynsl, npuunnsl 3atMenuii JIynsr u ConHia;

— IPUMEHSATH 3BE3HYI0 KapTy I IIOMCKA Ha HeOe ONpeIeIeHHbIX CO3BE3/IUH U 3BE3I.

Ctpoenue CoutHeuHOM cucteMbl (7 1)

PasButie mnpexncraBineHuil O cTpoeHuMM Mupa. [eoumeHTpuueckas cucrema wmupa. CraHOBIEHHE
TeJIMOLEHTPUYECKON

cucreMbl Mupa. KoHpurypauun miaHeTr ¥ yciaoBus UX BUAMUMOCTU. CHHOIMYECKUH M CHUAEPUUYECKHIMA
(3Be31IHBIN) TIeproIpl oOpaleHus ianet. 3akonbl Keruepa. OnpeneneHue pacCTOSHUN U Pa3MEPOB Tell
B ConHeuHoli cucreme. I'opu3oHTanbHbIM napannakc. J[BukeHue HEOECHBIX Tell MO JAECHCTBHEM CHII
taroreHus. OrnpeneneHue maccbl HEOECHBIX Teil. [IBMKEHHE HCKYCCTBEHHBIX CIIYTHHUKOB 3€MIIM U
KOCMHUYECKHUX anmnaparoB B COJIHEYHON CUCTEME.

IIpenmeTHble pe3yJIbTaThl OCBOCHMSI JAHHOW TEMBbI [TO3BOJISIIOT:

— BOCIIPOU3BOJUTH UCTOPUUECKUE CBEACHMS O CTAHOBIECHUH U PA3BUTUHU I'€JIMOLIEHTPUYECKON CUCTEMBI
MUDa;

— BOCIIPOM3BOAUThH ONPEAETICHUS TEPMHHOB U MOHATHH (KOHUIypalus IUIaHeT, CUHOIAMYECKUN U
CUJIEpPUUECKHM Iepro/ibl oOpallleHus IIJIaHeT, FTOPU30HTANIbHBIN Mapalake, YIriaoBble pa3Mepbl 00bEKTa,
acTpOHOMMYECKasl AMHULIA);

— BBIUUCIISTH PACCTOSIHUE /10 IJIAHET 110 FOPU30HTAIBLHOMY MapajulakCy, a UX pa3Mepbl 10 YIJIOBBIM
pa3MepaM U pacCTOSTHUIO;

— ¢opmynupoBath 3aKoHbI Keriepa, onpeaensTh Macchl IUTAHET Ha OCHOBE TPEThero (YTOYHEHHOTO)
3akoHa Kemnnepa;

— ONHCHIBaTh 0COOEHHOCTH JBMKEHUS Tel COJHEUHOH CHUCTeMBbI MOJ AEHCTBHEM CHII TSATOTEHMS IO
opOUTaM ¢ pa3TUYHBIM YKCIIEHTPUCUTETOM;

— OOBSICHATh NPUYMHBI BO3HUKHOBEHHUS NPWIMBOB Ha 3€MiIe U BO3MYIIEHHUH B JBUKEHUM TeJ
CoTHEYHOM CHUCTEMBI;

— XapakTepu30BaThb OCOOCHHOCTU JBUKEHHSI U MAaHEBPOB KOCMHUYECKUX aIlllapaToB JJIS UCCIIEI0BaHUS
ten CoHeYHON

CUCTEMBI.

IIpupoaa tesa CosiHeuHOIi cucTeMbl (8 u)

ConHeyHas cucTeMa Kak KOMIUIEKC TeJ, UMEIIUX oluiee npoucxoxaeHue. 3emis u Jlyna — nBoiinas
rianera. Mc-

cnenoBanus JIyHel kocmudecknuMu annaparamu. [Innotupyemslie nonersl Ha JIyny. [limaHeTsl 3emHOM
IpYTIIbL.

[Ipupona Mepkypus, Benepsr 1 Mapca. IlnaHeTsl-rUranTsl, X CIYTHUKH W Koiblla. Manele Tena
ConHEe4HOM CUCTEMBI: acTepOUbl, MJIAHETHI-KApPIUKU, KOMETHI, METeOpouabl. MeTeopbl, O0MHuabl U
METEOPUTHI.

IIpenmeTHbIe pe3yJbTaThl U3yYEHHE TEMBI 103BOJISIOT:

— (opmynupoBaTh 1 000CHOBBIBATH OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM TUIOTE3bl O POPMUPOBAHUU
Bcex Tes1 COTHEUHOM CUCTEMBI U3 €IMHOTO T'a30IbIIIEBOI0 00JIaKa;

— omnpenensaTh U paznuyarh noHAtus (ConHeyHas cucTeMa, IUIaHeTa, €€ CIYTHUKH, MJIaHEeThl 3eMHOM
IpyNIbl, TUIAHETBI-TUTAHTBI, KOJbIA IUIAHET, Majble TElla, aCTEPOMbI, IUIAHETBI-KAPIMKH, KOMETHI,
METEOPOU/IbI, METEOPHI, OOIH/IbI, METEOPUTHI);

— onMchIBaTh NpUpoAy JIyHbl U OOBSICHATH NPUYHHBI €€ OTJINYMS OT 3eMJIH;

— MEpeUUCIsATh CYUIECTBEHHbIE PA3JIMYUS MPUPOJBI JBYX TPYII IJIAHET U OOBACHATH MPUUUHBI UX
BO3HHUKHOBEHUS;

— IpoBOAUTH cpaBHeHUEe Mepkypusi, Benepsl u Mapca ¢ 3emuielt o penbedy MoBEpXHOCTH U COCTaBY
aTMocdep, YKa3bIBaTh CJIE/bl IBOJTIOIMOHHBIX N3MEHEHUN PUPOIBI 3TUX IUIAHET;



— OOBSICHATh MEXaHW3M MapHUKOBOro 3(PdekTa M ero 3HaueHue s GOpPMUPOBAHUS U COXPAHEHUS
YHUKAJIBLHOW MPUPOIBI 3EMJIH;

— ONUCHIBATH XapaKTePHbIE OCOOCHHOCTH MPUPOIBI TUIAHET-TUTAHTOB, UX CITYTHUKOB M KOJIEII,

— Xapakrepu3oBaTb Npupony Majibix Tea CoJHEYHOH CHCTeMbl U OOBSACHATH MNPUYUHBI HX
3HAUYUTEIIbHBIX PA3JINUUi;

— OIMCHIBATH SIBJIICHUS MeTeopa U 00yH/1a, OOBIICHITH MPOLIECCHI, KOTOPbIE MPOUCXOAST MPH IBUKEHUU
TeJI, BIETAIOMIKX B aTMOC(hepy IIIaHEThI ¢ KOCMUYECKOH CKOPOCTHIO;

— ONMCBHIBATH MOCIEACTBUSA MaJCHUS Ha 3EMIII0 KPYITHBIX METEOPUTOB;

— OOBSCHATH CYHNIHOCTh AaCTEPOHMIHO-KOMETHOM OMAacHOCTH, BO3MOXKHOCTH U  CIIOCOOBI €e
MIPEeAOTBPALICHUSI.

Coanue u 3Be31blI (6 4)

Nznydyenune u temneparypa Connna. CoctaB u ctpoenue Comnnna. Mcrounuk ero sHeprun. Atmocdepa
Connua. CosnHeuHasi akTUBHOCTb U €€ BJIMSHME Ha 3eMJI0. 3BE3bl — JaJIEKHE COJIHLA. | oAMyHBIHi
MapajuylakC M paccTosHUs 10 3Be3[. CBETUMOCTb, CIIEKTpP, LIBET U TEMIEpaTypa Pa3INYHbIX KJIACCOB
3Be3[. Juarpamma «crekTp—cBeTUMOCTbY. Macchl U pa3mepsl 3Be31. Monenu 3Be3n. IlepemenHsle u
HecTanroHapHbIe 3Be3bl. Lledenpr — masku BeeneHHoM. DBOIOMS 3BE3]] pa3IMIHON MACCHI.
IIpenmeTHble pe3yJbTaTbl OCBOCHMS TEMBI I103BOJISIOT:

— ONpEeNEeNATh U pa3inyaTh MOHATHUSA (3B€3/1a, MOJIENb 3BE3/Ibl, CBETUMOCTD, MTAPCEK, CBETOBOM T'O1);

— XapakTepu3oBaTh (hruzndeckoe cocrosiHue Beniectsa CoiHIA U 3BE3]1 M HCTOYHHUKH WX SHEPTHU;

— ONUCHIBATh BHyTpeHHee cTpoeHne CoHIa U CocoObl Iepejaur YHEPTHH U3 IIEHTPa K TOBEPXHOCTH;
— OOBSICHATH MEXaHU3M BO3HUKHOBEHUS Ha COJHIIE TPAHYIISLMU U ISATEH;

— ONUCHIBATh HAOJI01a€MbI€ MTPOSBIICHHUSI COTHEYHON aKTUBHOCTH U UX BIUSHUE HA 3eMIIIO;

— BBIYUCIIATH PACCTOSIHUE J10 3B€3/] 10 TOJUYHOMY NapauIaKCy;

— Ha3bIBaTh OCHOBHBIE OTJIMYUTENIbHBIE OCOOEHHOCTH 3BE3]] PA3IUYHBIX MOCIEAOBAaTEIHHOCTEH Ha
JarpaMMe «CIEKTp - CBETUMOCTbY;

— CpaBHUBATh MOJEJIH PA3JIMYHBIX TUIIOB 3BE3]1 ¢ MOJIeab0 COHIIA;

— OOBSICHSTH IPUYMUHBI U3MEHEHUSI CBETUMOCTH [1E€PEMEHHBIX 3BE3/I;

— ONMCBIBATh MEXaHMU3M Belbliek HoBbiX 1 CBEpXHOBBIX;

— OLIEHUBATh BPEMsI CYILIECTBOBAHUS 3B€3/1 B 3aBUCUMOCTH OT UX MAacChl;

— ONUCHIBATH ATaNbl (GOPMUPOBAHUS U HIBOJIIOLIMU 3BE3IbL;

— XapaxkTepu3oBaTh (U3NYECKHE OCOOEHHOCTH OOBEKTOB, BO3HUKAIOIIMX Ha KOHEYHOH CTaguu
ABOJIIOIIMHU 3BE3/]: OETBIX KapIUKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JBIP.

Crpoenne u 3Bo01MA Beenennoii (5 u)

Hama I'amaktuka. Ee pasmepsl u cTpykrypa. JlBa Tuna HaceneHus I anaktuku. Mex3Be3Has cpena: ras
u nbutb. CrimpanbeHble pykasa. Sapo [Manaktuku. Obmact 3Be37000pazoBanus. Bpamienue ["anakTuku.
[TpoGnema «ckpbITOI» Maccel. PasHoOOpa3zue mupa ranaktuk. KBazapsl. CKOIIEHHS U CBEPXCKOILICHHUS
ranakTuk. OCHOBbI coBpeMeHHOW KocMmosoruu. «KpacHoe cwmemieHue» u  3akoH XaOOua.
Hecraunonapnas Becenennas A. A. @punmana. bonbmoid B3pbIB. PenuKkTOBOE M3IydYeHHE. Y CKOpPEHHE
pacmupenns Beenennoit. «TemHas sHeprus» U aHTUTATOTEHHUE.

IIpeameTHbIe pe3yJbTAaThl U3YUEHHUS TEMBI IO3BOJIAIOT:

— OOBACHATH CMBICI TOHATUN (KocMmosorus, Bcemennas, monens Bcenennoilt, bonbiioi B3pbIB,
PEIUKTOBOE U3IIyueHHE);

— XapaKTepru30BaTh OCHOBHBIE MapaMeTphl ['amakTuku (pa3mMepsbl, COCTaB, CTPYKTYpa U KUHEMAaTHKa);
— OMpeAETATh PACCTOSIHUE J0 3BE3/IHBIX CKOIUICHUH M FaJIakTUK MO LedeniaM Ha OCHOBE 3aBUCUMOCTH
«IIeproJ — CBETUMOCTBY;

— pacro3HaBaTh TUIIbI TAJAKTUK (CIUPATIbHBIE, JUTMITHYECKUE, HEPABUIIbHBIE);

— CpaBHMBATH BBIBOABI A. DWiHIITEIHA 1 A. A. ®puiMaHa OTHOCUTEIBHO MO BeeneHHoi;

— 000OCHOBBIBATh CHPABEUIMBOCT, Mojenu DpuaMana pesynbTaTaMd HAOTIOACHHA «KPAaCHOTO
CMEILIEHUS» B CTIEKTPaxX ralaKkTHK;

— ¢opmynupoBaTh 3akoH Xab0a;

— ONpEeNeNATh PACCTOSIHUE J0 TaJaKTUK Ha OCHOBE 3aKkoHa Xa00:1a; mo cBeTUMOCTH CBEPXHOBBIX;

— OIIEHUBATh BO3pacT BceeneHHo# Ha OCHOBE MOCTOSHHOM Xa00ua;

— HMHTEPIPETUPOBATH OOHAPYKEHHE PEIMKTOBOTO M3IYYEHHs] KaK CBUIETEIBCTBO B MOJIb3Y TMIIOTE3bI
I'opsiuent Beenennon;

— KJaccU(UIMPOBATH OCHOBHBIEC TIEPHOJIBI DBOIOIMN BceeneHHOM ¢ MOMEHTa Havalla ee pPacIiupeHus
— bounb1oro B3pbIBa;



— HMHTEPIPETUPOBATH COBPEMEHHBIE TaHHBIE 00 YCKOPEHUHU pacuiupeHus BceneHHoi Kak pe3yiabTaTa
JEUCTBUS AHTUTITOTEHUSI «TEMHOM 3HEPrUM» — BUJA MaTEPUH, IPUPOJIa KOTOPOH €I11e HEM3BECTHA.
Kuznb u pazym Bo Beesnennoii (2 )

[Tpobnema cymecTBOBaHMS KU3HU BHE 3eMJIH. Y CJIOBHS, HEOOXOIUMBIE ISl pa3BUTHUS XU3HH. [loucku
xu3HM Ha 1uiaHetax ConHeyHoM cucteMbl. CJOXKHBIE OPraHUYECKHE COEIUMHEHUS B KOCMOCE.
CoBpeMEeHHbIE BO3MOYKHOCTM KOCMOHAaBTHKM U PAaJMOACTPOHOMHUU [UIsl CBA3M C  JAPYTMMHU
uuBwiIM3anusMu. IlnanetHole cucTemMbl y JApyrux 3Be3]. UYeloBeYeCTBO 3asBIsET O CBOEM
CYILLIECTBOBAHUH.

IIpeaMeTHbIE pe3yJbTAThI TO3BOJISIOT:

CUCTeMAaTHU3HpOBaTh 3HAHHUS O METOAAaX MCCIEAOBAHUSA W COBPEMEHHOM COCTOSHUU MPOOJIeMbl
CYILIECTBOBAHUS )KU3HU BO BCeneHHOM.

IInanupyembie pe3yJbTaThl 0CBOCHHA Y4e0OHOI0 NpeAMeTa aCTPOHOMMUSA (B TOM YHCJIe
BHEYPOYHOM 1eATeJIbHOCTH).

JIMYHOCTHBIMHU pe3y/IbTaTaMM OCBOCHHUS Kypca aCTpPOHOMHHM B CpeJHEN (IOIHOI) HIKOJIe SABIISIOTCS:
e (dopMHpOBaHHE YMEHHS YIPABIATH CBOCH IIO3HABATENBHON JEATENbHOCTBIO, OTBETCTBEHHOE
OTHONIEHHE K YYEHHUIO, TOTOBHOCTh U CIOCOOHOCTH K CAMOPa3BUTUIO M CaMOOOPAa30BaHMIO, a TAaKKe
OCO3HAaHHOMY IOCTPOEHUIO MHJIUBUAYAJIbHON 00pa30oBaTeIbHOM J1€ATEIbHOCTH HA OCHOBE YCTONYMBBIX
II03HABATEIILHBIX HHTEPECOB;
e (opmHpOBaHHE IIO3HABATEJBHOM M HMH()OPMAIIMOHHOW KYyJIbTYyphl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIEHOU Pa0OThI C KHUTAMH M TEXHUYECKUMH CPEICTBAMH WH(POPMALIMOHHBIX TEXHOJIOTHIA;
e (opmupoBaHUe YOS KICHHOCTH B BO3MOXHOCTH MO3HAHMS 3aKOHOB IPUPOABI U UX HUCIOJIb30BAHUS
Ha 0J1aro pa3BUTHUS 4EJI0BEYECKON LIMBUIM3ALINN;
e (QopmHpoBaHHE YMEHHS HAaxXOIHWTh aJCKBATHBIE CHOCOOBI IOBEIEHUS, B3aMMOJACUCTBUS U
COTpYJIHMYECTBA B Ipoliecce y4eOHOM M BHE Y4YeOHOHl MAEATEIbHOCTH, HPOSBIATH YBAKUTEIbHOE
OTHOILIEHHE K MHEHUIO ONIOHEHTA B X0/1€ 00CYKIEHHUs CIIOPHBIX MPO0IeM HayKH.
Ha ocHoBanum paboueii mnporpammsl BocnuTtanusgs MAQOY «l'umHaszusa 56» Ha ypokax
aCTPOHOMHUM YYHMTBIBAIOTCH ciieayromue ¢popmbl padoThI:
[ToOy>kneHne MKOIBHUKOB COOIOAATh HA YPOKE OOIIENPUHSATHIC HOPMBI IIOBEICHUS, TPABHJIa OOICHHS

CO cTapmMMH (yYUTENIIMH) M CBEPCTHUKAMH (IIKOJbHUKAMM), MPUHIMIBI Y4eOHOM IUCIMIUIMHBI U
CaMOOpPraHU3aLNH.

[IpuBneuenne BHUMAaHUS HIKOJbHUKOB K IIEHHOCTHOMY acCIIEKTY M3y4aeMBbIX Ha ypokax (hPU3MYECKHX,
XUMUYECKHUX, OMOJIOTMUECKUX SIBICHUH, OpraHu3aius uxX paboThl C MOJydaeMOW Ha YPOKE COIMAIbHO
3HAUMMOM HMHQOpMalnuel — WHUIMHPOBAHUE €€ OOCYKJEHHUS, BbICKa3bIBAaHUS YYallUMUCA CBOETO
MHEHHS IO €€ MOBOJTYy, BBIPAOOTKH CBOETO K HEHl OTHOIIEHUS.

[IpumeneHnne Ha ypokKe MHTEPAKTUBHBIX (opM pabOThl ydallUXCsl: HUHTEIUIEKTYaJbHBIX UIP,
CTUMYJHMPYIOIIMX  IO3HABaTEeIbHYI0 MOTHBALlMIO  IIKOJBHUKOB, (OPMUPOBAHHE MO3UTHBHBIX
MEXIJIMYHOCTHBIX OTHOIIEHWH B KJacce; IUCKYCCHH, KOTOPBIE JalT Y4YalIUMCS BO3MO>KHOCTb
nproOpecTH OMBIT BEIEHUS KOHCTPYKTHBHOTO [Ualiora; rpynrmoBod paOoTel miaM paboThl B mapax,
KOTOpbIE yyaT IIKOJIbHUKOB KOMaH/IHOM padoTe 1 B3aMMOAECHCTBHIO C PYTUMH JIETHMHU.

o WHunmupoBanue U MOAJEP)KKA MCCIEI0BATENbCKONW JIEATENBHOCTH IIKOJIBHUKOB B paMKax
pealM3allud MMM HWHAMBUAYAJIBHBIX M TPYNIOBBIX MCCIEAOBAaTENbCKUX IIPOEKTOB, 4YTO JAacT
MIKOJbHUKAM BO3MOXKHOCTh TPHOOPECTH HABBIK CAaMOCTOSATENBHOTO pEIIeHUs] TEeOPETHYECKOU
npoOjeMbl, HaBBIK T€HEPUPOBaHUS U O(OpMIIEHUS COOCTBEHHBIX HJAEH, HAaBBIK YBaKUTEIHLHOTO
OTHOILIEHHS K Yy>KUM HJiesM, 0(pOpPMIIEHHBIM B paboTax JIpyrux uccienoBareneld, HaBbIK MyOIMYHOrO
BBICTYIUICHHUS TEpe]l ayIuTOpuel, apryMEeHTUPOBAaHUSI M OTCTauBaHUs cBoel Touku 3peHus. [Ipu stom
yyamiiecs: IpHOOpETaloT COLUAIBHO 3HAYUMBIA ONBIT M Pa3BUBAIOT CBOU I103HABATEJbHbIE,
peryisTUBHbIE 1 KOMMYHUKATHBHbBIE KOMIIETEHTHOCTH.

HCpCLII/IC.HCHHOC BBIIIC IMOMOTACT (I)OpMI/IpOBaHI/IIO y 06yanOH_[I/IXC$I quBIpéX KJIIOYCBLIX HABBIKOB,
KOTOPBIE  MOJTYYUIIHU Ha3BaHUC «Cucrema 4K»: Kp€aTHuBHOCTD, KPUTHYECKOEC  MBIIIJICHUC,
KOMMYHUKAIWIO 1 KOOIICPAIIUIO.



MeTanpeaMeTHbIe pe3yJIbTaTbl OCBOCHUS IIPOrpaMMBbI NIPEIIOJIararoT:

® HaxOJUThb MNpOOJIEeMy HCCIEIOBaHUSA, CTaBUTh BOIPOCHI, BBIIBUraTh TUIOTE3Yy, IMpeaaraTh
QIbTEPHATUBHBIE CIIOCOOBI pelIeHuss NpoOieMbl W BbIOMpAaTh M3 HUX HambOosnee >PPEKTHBHBIH,
KjJaccu(uuupoBaTh  OOBEKThl  HMCCIEIOBaHMSA,  CTPYKTYpHUpOBaTh  HM3y4aeMbli  Marepual,
apryMEHTHPOBATH CBOIO MO3HIINIO, (POPMYIUPOBATEH BBIBO/BI U 3aKIIOYCHUS;

® aHaIM3MPOBATh HAOIIOAaeMble SIBIICHUS U OOBSCHITH IPUUMHBI UX BOZHUKHOBEHHUS;

® Ha IPAaKTUKE I0JIb30BATHCS OCHOBHBIMHU JIOTHYECKUMHU

e [pUeMaMH, METOJaMM  HAOJIOJAEHUSA, MOJEIUPOBAHMS, MBICIEHHOIO  HKCIEPUMEHTA,
IPOTHO3UPOBAHHUS;

® BBINIOJHATH [TO3HABATENbHBIC U MPAKTUYECKUE 33/1aHUS, B TOM YHCJIE TPOCKTHBIC;

e U3BJIEKAaTh HMHGPOPMALMIO M3 PpaA3IMYHBIX MCTOYHUKOB (BKJIIOYash CpEACTBA MAacCOBOM
MH(POPMALIUU U UHTEPHET-PECYPCHI) U KPUTHUECKH €€ OLIEHUBATD;

® TOTOBUTH COOOIICHHS M NPE3CHTAlMd C HCHOJIb30BAHMEM MATE€pPHAJOB, IOJYYCHHBIX W3

WuTepHeTa u Ipyrux HCTOYHUKOB.
IIpeaMeTHble pe3yJbTaThl HW3Y4YE€HUS ACTPOHOMHM B CpeJHEH (IOJIHOM) IIKOJE HpPEJCTaBIEHBI B
colepkaHuu Kypca mo TemMam. OOecnednTh IOCTHKECHHE IUIAHHUPYEMBIX pe3yJbTaTOB OCBOCHHS
OCHOBHOM 00pa30BaTeNbHONW MpPOrpamMMbl, CO34aTh OCHOBY Ul CaMOCTOSATENIBHOTO YCHEIIHOTO
YCBOGHHsI OOY4YalONIMMHUCS HOBBIX 3HAHWH, YMEHHH, BHJOB W CIIOCOOOB JEATEILHOCTH JIOJIKECH
CHUCTEMHO-/IEATEIbHOCTHBIM MOJIX0A. B CcOOTBeTCTBUM C 3TUM MOAXOJOM HMEHHO AaKTHBHOCTb
00y4aromuxcsi MPU3HACTCS OCHOBOW JOCTM)KEHHUS Pa3BUBAIOIIMX IIeNiei 0Opa3oBaHMS — 3HAHUS HE
HepeaaTcss B TOTOBOM BHUJIE, @ TOOBIBAIOTCS yUAIlIUMKCS B IIPOLIECCe MO3HABATENbHON AEATEIbHOCTH.

OxHUM U3 TyTel MOBBIIMICHUS MOTHBAMU U 3()(HEeKTUBHOCTH y4eOHOU AEATEIBHOCTH B OCHOBHOU
IIKOJIE SIBJIAETCS] BKIIOUCHUE YUAIUXCS B YYeOHO-UCCIe008aAMENbCKYIO U NPOEKMHYIO 0esimelbHOCb,
KOTOpasi UMEET CIIeyIOLINe OCOOCHHOCTH:

1) menu M 3ajayu 3THX BMJOB JAEATENIBHOCTU YYAIMXCS ONPEAEISIOTCS KaK MX JMYHOCTHBIMHU
MOTHBaMH, TaK ¥ COUMAIBHBIMUA. JTO O3HAYAET, YTO TaKas AESATEIHHOCTH JOJDKHA ObITh HAllpaBlieHa He
TOJIbKO Ha MOBBIILIEHHE KOMIIETEHTHOCTH MOJPOCTKOB B IPEAMETHOW 00JIaCTU ONPEEICHHBIX YUeOHBIX
JUCHUTUIMH, HE TOJBKO HAa pa3BUTHE MX CHOCOOHOCTEH, HO W HA CO3/JaHUE IMPOAYKTA, WMEIOIIETO
3HaYUMOCTb JUIS APYTHUX;

2) yueOHO-HCCIeOBaTENbCKasl M MPOEKTHAsI JESATENbHOCTh JOJDKHA OBITh OpPraHW30BAaHA TaKUM
o0Opa3oM, 4TOOBI ydalMecs CMOINIM pealu30BaThb CBOM NOTPEOHOCTH B OOIIEHHWH CO 3HAYUMBIMH,
pedepeHTHBIMH TPYIIIaMU OJTHOKJIACCHUKOB, yuuTened u T. 1. CTpos pa3inuyHOrO poja OTHOIICHHS B
XOJle IIeJICHANpaBJIEHHOM, IOUCKOBOM, TBOPYECKOM M TMPOIYKTHBHON JAEATENBHOCTH, HOJPOCTKH
OBJI4/ICBAIOT HOPMAMHU B3aUMOOTHOMIICHUH C Pa3HBIMU JIFOJIbMH, YMEHUSIMH TIEPEXOIUTH OT OJHOTO BHIA
o0mieHuss K JApyroMmy, HpHOOpEeTaloT HaBBIKM HWHAWBUIYAIBHOM CaMOCTOSATENBbHOM paboThl MU
COTPYZHUYECTBA B KOJUICKTHBE;

3) opraHu3anus y4eOHO-MCCIEIOBATENbCKMX M MPOEKTHBIX pabOT MHIKOJIBHMKOB O0€creYnBaeT
COYETaHUE Pa3IMYHBIX BHJIOB ITO3HABATEIHHOMN IEATEIFHOCTH. B 9THX BUIAX NEATEIHHOCTH MOTYT OBITH
BOCTpPeOOBaHbI NMPAKTHUECKH JIF0OObIe CLIOCOOHOCTH MOAPOCTKOB, peain30BaHbl JIMYHbIE MPUCTPACTUS K
TOMY WJI UTHOMY BHJTY JA€STEIHHOCTH.

B pesynbrate y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOH JESITENbHOCTU GbINYCKHUK HOAYYUN
npeocmasieHue:

. 0 ¢uIoCOPCKUX M METOJONOTUYECKUX OCHOBAHUSX HAYYHOW JIEATEIBHOCTH W HAyYHBIX
METOJIaX, TPUMEHSIEMBIX B UCCIIEIOBATENIbCKON U TIPOEKTHOM e TEIbHOCTH,

° 0 TaKHWX TIOHATHUSAX, KaK KOHYenyus, HAY4YHAas 2unomesd, mMemoo, dKCNepuUMeHm, HA0eNCHOCHb
aunomesvl, MOOelb, Memood coOopa u Memoo aHaIu3a OAHHbIX;

. O TOM, YeM OTJIMYAIOTCS HCCIEAOBAaHHUS B TYMaHUTApPHBIX OOJACTAX OT HCCIEAOBAHUN B
€CTECTBCHHBIX HAayKaX;

o 00 UCTOPUH HAYKU;

. 0 HOBEHIINX pa3paboTKax B 001aCTH HAYKH U TEXHOJIOTHIA;

° 0 TpaBWIaX M 3aKOHAX, PETYJIHPYIONIMX OTHOIICHUS B HAYYHOH, H300peTaTeNbCcKOW U

HCCJIEIOBATENLCKUX O0IACTAX EATEIHHOCTH (MTaTEeHTHOE MPABO, 3allliTa aBTOPCKOIO MpaBa U T. 11.);
o 0 JeSTeIbHOCTH OpraHu3aluii, COOOIIECTB U



o CTPYKTYp, 3aMHTEPECOBAHHBIX B Pe3yJabTaTaX MCCICIOBAHUIN U MPEIOCTABISIIONINX PECYPCHI IS
MPOBEJCHUS UCCIENOBAHUA W pealu3alii MPOeKTOB (POHIBI, TOCYIapCTBEHHBIE CTPYKTYpHI,
KpayaQaHIUHTOBBIE CTPYKTYPHI U T. T1.).

BblnyCKHllK CMOoIHcem:.
¢ pcliaTh 3a4aqyr, HAXOAAIHNECCA Ha CTBIKC HCCKOJBKHX y‘-IGGHbIX JUCLHUITINH (MC)KHpGI[MeTHBIC

3a/1a4un);
o WCIOJIb30BaTh OCHOBHOW  QTOPUTM  HUCCIICJIOBAHHMSI TPH PEIICHUH CBOMX Yy4eOHO-
MO3HABATENIBHBIX 33]1a4;
o UCIIOJIb30BAaTh OCHOBHBIE TPUHIIMIIBI MPOCKTHOM NEATEILHOCTH TPU PEIICHUU CBOUX y4eOHO-
MIO03HABATENBHBIX 33/1a4 U 33]1a4, BOSHUKAIOIIHMX B KYJIbTYPHOH U COLMAIIBHOW YKHU3HH;
o UCIIOJIb30BATh JJIEMEHTHI MaTeMaTHIeCKOTO MOJICTTUPOBAHUS npu pelieHuu
UCCIIEIOBATEIbCKUX 33/1ay;
o WCIOJIb30BATh JJIEMEHTHI MAaTEMAaTHYECKOTO aHaiM3a Uil HWHTEPHpPETallud pPe3yJbTaToB,

MOJIYYECHHBIX B XO7I¢ Y4eOHO-HCCIIeI0BATEIILCKON PaOOTHI.
C Touku 3peHUsT POPMUPOBAHUS YHUBEPCATBHBIX YEOHBIX JCHCTBUN B X0JIe OCBOCHUS MPUHIIUTIOB
y4eOHO- HCCIIEeIOBATEIbCKON U MPOCKTHOW JCATEIBHOCTU 6bIHYCKHUK HAYYUMCA'
. dbopMyIMpoBaTh HAy4YHYIH THIOTE3y, CTaBUTh IeJIb B paMKaX HCCJICIOBAaHUS W
MPOSKTUPOBAHMS, UCXOMASl U3 KYJIbTYPHOW HOPMBI M COOOpa3ysch C MPEACTaBICHHUSAMH 00 00IeM
Oxare;

. BOCCTaHABJIMBATh KOHTEKCTBHI M MYTH Pa3BUTHS TOTO WJIW MHOTO BUJA HAYYHOU JCSITEIBHOCTH,
OTIpeNIeIsisi MECTO CBOETO MCCIIEIOBAHMUS MM TIPOEKTA B 00IEM KYJIbTYPHOM IIPOCTPAHCTBE;

o OTCJIC)KUBATh U MPUHUMATh BO BHUMAHUE TPEHAbl M TEHICHIUH Pa3BUTHs PA3TUYHBIX BUJIOB
JESTSIILHOCTH, B TOM YHUCJIC HAYYHBIX, YIUTHIBATH UX IIPH IOCTAHOBKE COOCTBEHHBIX I1EIICH;

o OLICHHUBATh PECYPCHI, B TOM 4YHCII€ U HeMaTepUaIbHbIC, TAaKHE KaK BpeMs, HEOOXOAUMBIE IS
JOCTHKEHUS TIOCTaBICHHOH 11eIH;

o HaxOJUTh  pa3IUYHbIE HUCTOYHUKU  MaTepUATBHBIX W  HEMATEPHAIBHBIX  PECypCOB,

MPEIOCTABIISIONINX CPEICTBA JJII MPOBEICHUS WCCICAOBAHUN U pEaM3alK MMPOCKTOB B PA3IMYHBIX
00J1acTSIX JeSITeIbHOCTH YEJI0BEKa;

L BCTYIIaTb B KOMMYHUKAIWUIO C ACPKATCIIAMHA PA3JIMYHBIX TUIIOB PECYpPCOB, TOYHO U 0OBEKTUBHO
MPE3CHTYS CBOW MPOEKT WU BO3MOXHBIC PE3yJbTaThl HUCCIICOBAHMS, C IEJIBI0 OO0CCICUeHUS
MPOIYKTUBHOTO B3aMMOBBITOJHOTO COTPYTHUYECTBA;

o CaMOCTOSITEITFHO M COBMECTHO C JIPYTMMH aBTOpaMHU pa3pabaThiBaTh CHUCTEMY MapaMeTpoB U
KpUTEPUEB OLEHKU I(PPEKTUBHOCTH U MPOAYKTUBHOCTU pEATU3allUU NPOEKTa WM HCCIEIOBaHUS Ha
Ka)KIOM dTare pealu3ally 1 10 3aBepIIeHUH paboThl;

L ACKBATHO ONCHUBATH PHUCKHU peajiu3allii IMPOCKTa W MTPOBCACHUA HCCICAOBAHUA U
npeaycMaTrpuBaTh NyTU MUHUMH3AallUU 3TUX PHUCKOB;

o aJIeKBaTHO OIEHUBATh MOCIEACTBHS peaju3aliid CBOETO MpPOEeKTa (M3MEHEHUs, KOTOphle OH
MOBJICYET B KU3HU JAPYTUX JIIOJIEH, COOOIIECTR);

o a/JIeKBaTHO OIICHMBATh [aJlbHEWIlee pPa3BUTHE CBOETO MPOEKTa WM HUCCIEIOBAHUS, BUIETh
BO3MOJKHBIE BapUAHThI IPUMEHEHUSI PE3YIbTATOB.

Crnioco0bI NPOBEPKH NOCTHKEHHUS Pe3yIbTATOB 00y4eHus!

[Ipy wu3ydeHUM Kypca OCYIIECTBISETCS KOMIUICEKCHBIA KOHTPOJIb 3HAHWMM W YMEHHM ydaluxcs,
BKJTIOYAIOIIUI TEKYIIMI KOHTPOJIb B IpOIecce U3ydeHHs] MaTepuasa, pyOeKHbIM KOHTpPOJb B KOHIIE
W3Y4YEHUsl 3aBEPIICHHOIO0 Kpyra BOIIPOCOB M MTOTOBBIM KOHTPOJIb B KOHIIE H3y4eHHUs Kypca.
[Ipennonaraercs coderaHue pazIUYHBIX (OPM MPOBEPKH 3HAHUM W yMEHHUI: ycTHas IpOBEpKa,
TECTUPOBAaHUE, TUCbMEHHAs MpoBepKa. Kpome TOro, yduTsIBaeTCsl y4acTHE ydalIuXcCsl B JUCKYCCHUAX
npu  OOCYXJIEHUHM BBINOJHEHHBIX 33JaHUM, OIIEHMBAIOTCS pedepaTbl ydYalluXcsi M Pe3ysIbTaThl
IIPOEKTHOM IE€ATEITBHOCTH.

JlocTixkeHre MpeIMETHBIX pe3yabTaTOB OOyUeHHUS! KOHTPOJIMPYETCS B OCHOBHOM B IPOIIECCE YCTHOM
MPOBEPKU 3HAHUMN, IIPU BHIIOJHEHUH MHUCHbMEHHBIX MPOBEPOUYHBIX U KOHTPOJIBHBIX pabOT, TECTOB, MPH
npoBeieHUuN HabmogeHnil. ViToroBas npoBepka AOCTHXKEHHS MPEIMETHBIX pEe3yJIbTaTOB MOXKET OBbITh
OpraHM30BaHa B BHJI€ KOMIUIEKCHONM KOHTPOJIbHOM paboThl miau 3adera. Ha sTom sTame mpoBepku
yJaluecs 3aluIaoT pedeparsl Mo H3y4eHHON TeMe.



JlocTukeHre MeTanmpeAMETHBIX pPe3ylIbTaTOB KOHTPOJIUPYETCS B IMPOILECCE BBITIOJHECHUS YYallUMUCS
HabmoeHuil. [Ipu 3TOM OTClIEeKUBaeTCs: YMEHUE ydaluxcs MOCTaBUTh 11elib HaOI0eHHsI, T0100paTh
npuOOpbI, COCTABUThH IJIaH BBHITIOJHEHHS HAOMIOIEHUS, TPEICTaBUTh Pe3yabTaThl pabOTHI, CleIaTh
BBIBOJIbI, YMEHHE TOJB30BAaThCS MU3MEPUTEIbHBIMU MpUOOpaMU, OLEHUBATH MOTPEIIHOCTh MU3MEPEHUs,
3alUCBhIBaTh PE3yJIbTaT HM3MEPEHUS C YYETOM IMOrPEIIHOCTH, BHUAETh BO3MOKHOCTH YMEHbBIICHHS
norpemHocTed usmepenus. Kpome Toro, merampeaMeTHble pe3ylbTaThl KOHTPOJIUPYIOTCS IPHU
HOJTrOTOBKE y4YallUMHCS COOOLIEHHI, pedepaToB, MPOEKTOB U UX mpe3eHTauuu. OLeHuBaeTCs yMeHHue
paborath ¢ uH(pOpMalnuen, mpeacTaBieHHONH B pasHod Qopme, ymenue B ooOmactu UKT, ymenue
YCTaHOBHUTH MEXKIIPEIMETHBIE CBSA3U ACTPOHOMUU C JPYTUMHU Ipenmeramu (pusuka, OHOIOTUs, XUMHUS,
HCTOPHUSI U JIP.).

JInuHOCTHBIE pe3ynbTaThl 00YUYEHHs ydyalMXCs HE MOJJIEkKAT KOJIMUYECTBEHHOM OIIEHKE, OJIHAKO JAeTcCs
KayeCTBEHHAsl OI[CHKA JEATEIbHOCTU M MOBEIACHHS yYalluXcs, KOTopas MOXKeT ObITh 3apuKcHpoBaHa B
HOPTQOINO YHaIIerocs.

Bo3moxkHa pa3Hasi METOJUKa BBICTABJICHUS Y4aIlMMCS WTOTOBBIX OLIEHOK IPH KOHTPOJE YCBOCHHUS
MaTepuania ONpeeICHHON TeMbl. DTO MOXKET OBITh TPAAWIIMOHHAS CHCTEMa OLICHWBAHUS, MOXKET OBITH
UCIIOJIb30BaHA PEHUTHHIOBas CHUCTEMa, MPH KOTOPOM OTAEIbHO BBICTABISIOTCA Oayuibl 3a OTBETHI Ha
yYpOKe, 3a BBINOJHEHHE 33JaHUN M TPEICTaBICHUE HX, 32 MHUCbMEHHBIC KOHTPOJIbHBIE palboThI, 3a
pedepaTbl M TPOEKTHI, 3aT€M 3TH OalIbl CYMMHUPYIOTCS U TEPEBOASTCS B MATUOAIBHYIO KAy
oueHok. IIpu sToM KaxxnoMy BHAY AEATEIBHOCTU JOHKHO OBITh NMPUIHCAHO OINpPEAEICHHOE YHCIIO
0asos.

®opmMbl OpraHu3annu yueOHoOH JesiTeJIbHOCTH

Yuutens BbIOMpaeT HEOOXOAMMYIO O0pa30BaTEIbHYIO TPACKTOPHIO, CIIOCOOHYIO 00ecleyuTh
BU3YaJIM3AIUIO0 TIPOXOKJIEHUS TPACKTOPUU OOYUYEHHsI ¢ KOHTPOJIBHBIMH TOYKAMU 3aJaHUN Pa3IMYHBIX
BUJIOB: HMH(OPMAIIMOHHBIX, MPAKTUYECKHX, KOHTPOJNbHBIX. DopMbl opraHuzanuu  y4eOHOI
JeSITEILHOCTH OTPENENSIOTCS BUAAMU Yy4eOHOW paboThl, crienu(uKoil yd4eOHOW TPYIIIbI, N3ydaeMbIM
MaTepuaioM, y4eOHbIMU 1eNsIMU. BO3MOXKHBI clieAyIolue OpraHn3alMoHHbIe (POPMbI 00yUYCHHUS:

® KJACCHO-ypouHasl (M3y4y€HUE HOBOIO, IMPAKTUKyM, KOHTPOJIb, JOIOJIHUTENIbHas padoTa, YpOKH-
3aueThl, YpPOKM — 3alIMThl TBOPYECKUX 3aJaHuil). B 1aHHOM cilydae HCIIOJIB3YIOTCS BCE THIIBI
00bekTOB. [Ipy BBIMONHEHWU MPOEKTHBIX 3aJaHHUI HCCIIEOBAHHME, OCYIIECTBICHHUE MEXIPEIMETHBIX
CBSI3€H, MOMCK MHPOPMAIIMH OCYLIECTBIISIOTCS YHallldMUCS 10l PyKOBOJICTBOM YUHUTEIIS;

e UHAMBHIYyallbHAS W WHIWBUIyaTu3upoBaHHasA. [103BOJSIOT perynupoBaTh TEMIT NMPOJBIKEHUS B
00y4YeHMH KaXKJ0TO IIKOJIbHUKA COOOpa3HO ero crnocobHocTsM. Ilpu paboTe B KOMIBIOTEPHOM Kilacce
Mo 3apaHee MoA0OpaHHBIM MH(POPMAIIMOHHBIM, MPAKTUYECKUM U KOHTPOJIBHBIM 3aJaHUSM, COOpaHHBIM
U3 COOTBETCTBYIOIIUX O0BEKTOB, (HOPMHUPYETCS MHANBUAYAIbHAS TPACKTOPHS yUallerocs;

e rpymmoBas pabora. Bo3moxkHa paboTa Trpynn ydamuxcs IO HWHAWBUAYAJIBHBIM 3a/IaHUSM.
[IpenBaputenbHo yuutens ¢GopMHUpPYET OJOKM OOBEKTOB MM OO OJOK, HAa OCHOBaHUHU
JEMOHCTpPAIMH KOTOPOTO MPOUCXOAUT 0OCYXKJIeHHE B Tpymmax oOmieil mpobiaemsl, TMO0 MpU HATUYUU
KOMIIBIOTEPHOI'O KJjacca, OOCYKIEeHHE MHHH-33/1a4, KOTOpbIE SBISIOTCS COCTaBHOW YacThlO 0OIIel
yueOHoI 3a1a4n;

e BHEKJIacCHas paboTa, UCClIeIoBaTEbCKasg paboTa, Kpy>KKOBasi paboTa;

® CcaMOCTOsITeNbHas padoTa ydaluxcs 1Mo U3y4eHUI0 HOBOTO MaTepHala, oTpaboTke yueOHBIX HABBIKOB
U HaBBIKOB NPAKTHUYECKOTO MPUMEHEHHUs MPUOOPETEHHBIX 3HAHWM, BBIMIOIHEHUE WHIUBUIYaTbHBIX
3aJ]aHUd TBOPUYECKOTO XapakTepa.

IIpumepHBbIii HepeyeHb HAOIIOACHUIT
Ha0J1iro1eH1sl HEBOOPYKEHHBIM IJ1a30M
1. OcHOBHBIE CO3BE3/IMsI U HauboJiee IpKue 3Be3/1bl OCEHHET0, 3MMHEr0 U BeceHHero Heba. M3meHenue
WX TIOJIOKEHHS C TCYCHHEM BPEMEHH.

2. Iswxxenue JIyHbl 1 cMeHa ee (a3.
Hao0Jironenus B Tes1eckon

1. Penbe JlyHsl.

2. ®ase1 Benepsr.

3. Mapc.

4.¥OnuTep U ero CyTHUKHU.

5. CaTypH, ero Kojiblia U CIIyTHUKH.

6. ConmHeuHbIe MITHA (HAa SKpaHe).

7. JIBOMiHBIC 3BE3/IbI.



8. 3Be3nuble ckoruieHus (Ilnesapl, 'naaer).
9. bonbmas TymanHocTh OpHOHA.
10. TymanHOCTH AHIPOMENBI.

B bINYCKHUK CMOJCem .

L4 peliaTth 3a4a4M, HaXOAAIMECA Ha CTBIKC HCCKOJIBKUX y‘ICGHBIX JUCHUITIINH (MG)KHpGI[MGTHBIe
3a/1a4n);

o UCIIOJIb30BaTh OCHOBHOW ~ QJITOPUTM  HUCCIIEOBAaHMS MpPU PELUICHUH CBOMX y4eOHO-
MO3HABATEJIbHBIX 33]1a4;

L4 HCIIOJIb30BATh OCHOBHBIC IPUHIMUIIbLI HpO@KTHOfI ACATCIIbBHOCTH IIPU PCIICHHUU CBOHUX y‘l€6HO-
IIO3HABAaTCJIbHBIX 3aJa4 U 3a1a4, BOSHUKAIOIIIHUX B KYHLTypHOfI n COHH&HBHOﬁ KHU3HU,

o HCIIOJIb30BATh 3JIEMEHTBI MaTeMaTH4eCKOro MOJIETTUPOBAHUS npu pelieHnu
UCCJIEIOBATENbCKUX 3a/a4;

° HCIIOJIB30BATh JOJICMCHTBI MATCMATHYCCKOI'O0 aHajliv3a A HWHTCPpHIpCTallu PCE3yJibTaToOB,

MOJIYYCHHBIX B XOJI€ Y4€OHO-UCCIIEI0BATEIBCKON PAOOTHI.

C Touku 3peHUsT POPMUPOBAHUS YHUBEPCATBHBIX YEOHBIX JCHCTBUN B X0JIe OCBOCHUS TPUHITUIIOB
y4eOHO- HCCIIEeIOBATEIbCKON U MPOCKTHOW JCSATEIBbHOCTU 6bIHYCKHUK HAYYUMCA'
. dbopMyIMpoBaTh HAy4YHYI THIOTE3y, CTaBUTh IIeJlb B paMKax HCCICIOBAHUS H
MPOSKTUPOBAHUS, UCXOMASl W3 KYJIbTYPHOW HOPMBI M COOOpa3ysch C MPEACTaBICHHUSAMH 00 00IeM
Oxare;

. BOCCTaHABJIMBATh KOHTEKCTHI M MYTH PA3BUTHs TOTO WM MHOTO BHJIa HAYYHOW HESATEIHHOCTH,
OTIpeNIeIsisi MECTO CBOETO MCCIIEIOBAHMUS WIIM TIPOEKTA B OOIIEM KYJIbTYPHOM IPOCTPAHCTBE;

o OTCJIC)KUBATh U MPUHUMATh BO BHUMAHUE TPEHAbl U TEHIEHIUH Pa3BUTHs PA3TUYHBIX BUJIOB
NESTENIbHOCTH, B TOM YUCII€ HAYYHBIX, YUYUTHIBATH UX MIPHU MOCTAHOBKE COOCTBEHHBIX 1IETIEH;

. OIICHUBATh PECypChl, B TOM YHCIIE U HEMaTepualbHbIC, TAKUE KAaK BpeMs, HEOOXOIUMBIC s
JOCTH>KEHHS TIOCTABJICHHOU LIETIH;

o HAaXOMUTh  pPA3NUYHBIE HMCTOYHUKH  MaTepUANbHBIX M  HEMaTepUalbHBIX  PECYpPCOB,

IPEIOCTABIISIONINX CPEAICTBA IS MIPOBEICHHS MCCIEAOBAaHUN M PEAM3alliy MPOSKTOB B PAa3IHMYHBIX
00MacTsIX esITeIbHOCTH YeI0BEKa;

o BCTYNATh B KOMMYHHKAIIUIO C EPKaTeISIMH Pa3IMYHBIX THIIOB PECYpPCOB, TOYHO M OOBEKTHBHO
NpPEe3eHTYs CBOM MPOCGKT WM BO3MOXKHBIC pPE3YJbTaThl HCCICIOBAaHMS, C IEJIbI0 OOCCreUeHHs
IPOTYKTUBHOTO B3aMMOBBITOJJTHOTO COTPY/IHUYECTBA;

. CaMOCTOSITENTbHO M COBMECTHO C JPYT'MMH aBTOpaMH pa3padaThIBaTh CUCTEMY NapamMeTpoB H
KpUTEpUEB OLIEHKU 3(PPEKTUBHOCTH U MPOAYKTHUBHOCTU pPEATU3allMU MPOEKTa WIW UCCIEIOBaHUS Ha
Ka)KJIOM dTare peaju3alyy 1 1o 3aBepIIeHIH PaboThI;

° ACKBATHO OLCHUBATHL PHUCKU pCajiu3allii IIPOCKTa W TMPOBCACHHUA HCCICIOBAHUA H
npeaycMaTrpuBaTh NyTU MUHUMH3AallUU 3TUX PHUCKOB;

o aJIeKBaTHO OIICHUBATh MOCIEACTBUS pealii3alii CBOETO MpPOEKTa (M3MEHEHHs, KOTOpHIE OH
HOBJICUET B KU3HU JIPYTUX JIFOJIeH, COOOIIECTB);

° aZICKBAaTHO OII€CHHUBATh }IanLHeﬁmee Pa3BUTHEC CBOCTO IIPOCKTAa WM HCCICAOBAHUSA, BHICTH
BO3MOXHBIE BAPUAHTHI IPUMEHEHHUS PE3YJILTATOB.

Cnoco0bI NPOBEPKHU JOCTHKEHHS Pe3yJIbTATOB 00yYeHUs

[Ipn wu3yueHHMM Kypca OCYLIECTBIISIETCS KOMIUIEKCHBIM KOHTPOJb 3HAaHWM M yMEHUH ydaluxcs,
BKJIIOUAIOLIUI TEKYLIMIl KOHTPOJIb B IMpOIecce M3Y4YeHMs] MaTepHalia, pyOeKHbIM KOHTPOJb B KOHIIE
U3YYEHHs 3aBEpPLICHHOIO Kpyra BOIIPOCOB M HTOTOBBIM KOHTPOJIb B KOHLE H3y4eHHUS Kypca.
[Ipenmonaraerca couyeTaHue pa3IMYHBIX (QOpPM MPOBEPKH 3HAHWW M YMEHUH: yCTHas NpPOBEpKa,
TECTUPOBAaHUE, NMUCbMEHHas NpoBepka. Kpome TOro, yuyuTsIBaeTCs ydyacTHE yYalIUXCs B JUCKYCCHSIX
npu OOCYXJEHUU BBIIOJHEHHBIX 3aJaHUM, OIEHUBAIOTCS pedepaThl ydalUXcs M Pe3yNIbTaThl
IIPOEKTHOM J1€ATENBHOCTH.

JlocTuxkeHne MpeIMETHBIX Pe3ylbTaTOB O0y4YEHUS KOHTPOJIUPYETCS B OCHOBHOM B IMPOIECCE YCTHOM
NPOBEPKU 3HAHUH, NMPH BHIIOIHEHUH MHCbMEHHBIX IMPOBEPOYHBIX U KOHTPOJIBHBIX pPabOT, TECTOB, PU
npoBeeHUuH HabOmoJeHui. Mtoroas nmpoBepka AOCTHIKEHHS MPEIMETHBIX pEe3yJbTaTOB MOXKET OBITh



OpraHu30BaHa B BHUJE KOMILJICKCHOM KOHTPOJIbHOW paboThl WM 3adera. Ha 3ToM 3Tame mpoBepku
yuaniiecs 3alluaT pedepaTsl M0 U3YYEHHON TEME.

JlocTnxeHre METanpeAMETHBIX PE3YyIbTaTOB KOHTPOJIUPYETCS B IMPOLIECCE BBIOJHEHUS YYalIUMUCS
HabmoeHuil. [Ipu 3TOM OTClIeKUBaETCs: YMEHUE ydalIuxcs MOCTaBUTh 11elib HaOI0eHHs, T0100paTh
npuOOpBl, COCTaBUTH IJIAH BBIOJHEHUS HAOIOJCHHUSA, IMPEICTaBUTh Pe3yJbTaThl pabOTHI, CAEIaTh
BBIBOJIbI, YMEHHE MOJB30BAaTHCS MU3MEPUTEIHHBIMU MPUOOpaMH, OIIEHUBATH MOTPEIIHOCTh W3MEPEHHUS,
3alMChIBaTh PE3YJbTAaT M3MEPEHUS C YYETOM HOTPEIIHOCTH, BHUAETh BO3MOYKHOCTH YMEHBIICHUS
norpemHocTel  u3MmepeHus. Kpome TOro, MeranpeaMeTHbIE pPe3yibTaTbl KOHTPOJIUPYIOTCS IPHU
NOJTrOTOBKE y4allUMHCS COOOIIEHH, pedepaToB, IPOSKTOB U UX Npe3eHTanuu. OIeHNBACTCS YMEHUE
paborath ¢ uHpOpManuen, mpeacTaBieHHONH B pasHod Qopme, ymenue B ooOsmactu UKT, ymenue
YCTaHOBHUTH MEXKIIPEIMETHBIE CBSA3U aCTPOHOMUU C IPYTrUMH IpeaMeTramu (¢dusuka, OUOIOrus, XUMus,
HCTOPHUSI U JIP.).

JInuHOCTHBIE pe3ynbTaThl O0YUYEHHUs y4YalMXCs HE MOAJIEKAT KOJIMYECTBEHHON OLIEHKE, OJJTHAKO JTaeTCs
KayeCTBEHHAsl OI[CHKA JEATEIbHOCTU M MOBEIACHUS yYalIuXcs, KOTopas MOXKeT ObITh 3apuKcHpoBaHa B
HOPTQOINO YHaIIerocs.

Bo3mokHa pa3Has METOJIMKa BBICTABJIICHMS Y4YalIUMCS WTOTOBBIX OLIEHOK IPU KOHTPOJIE YCBOECHUS
MaTepuania ONpeeICHHON TeMbl. DTO MOXKET ObITh TPAAUIIMOHHAS CHCTEMa OLIGHWBAHUS, MOXKET OBITH
UCIIONIb30BaHA PEUTHHIOBas CHCTEMa, MPH KOTOPOMl OTAETHHO BBICTABISAIOTCA Oallibl 3a OTBETHI Ha
YPOKE, 3a BBIIOJHEHUE 3aJaHUil U TNpEACTABIEHUE HUX, 3a NMHCbMEHHbBIE KOHTPOJIbHBIE padOThI, 3a
pedepaTbl M TPOEKTHI, 3aTeM ATH OalIbl CYMMHUPYIOTCS U TEPEBOASTCA B MATUOAIBHYIO IIKAITy
oueHok. IIpu sToM KaxxnoMy BHUAY AEATEIBHOCTU JOHKHO OBITh MPUIHCAHO OINpPEAEICHHOE YHCIIO
0asos.

@opMbl OPraHu3auum Y4eOHOoH 1esiTeIbHOCTH

Yuutens BbBIOMpaET HEOOXOAMMYIO OOpPa30BATENBHYIO TPACKTOPHUIO, CIIOCOOHYIO 00ecreyuTh
BU3YAITU3AIMI0 IPOXOXKJICHUS TPACKTOPUU OOYUEHUS C KOHTPOJIHHBIMH TOYKAMH 33/JaHUH Pa3IMIHBIX
BUJOB: HMH(DOPMALIMOHHBIX, MPAKTUYECKHX, KOHTPOJIbHBIX. DopMbl opraHuzanuu  y4eOHOI
JeSITEIBHOCTH OTIPENENSAIOTCS BUAAMU Y4eOHOH paboThl, CrieHU(PHUKON y4eOHOW TPYIIBI, H3y4aeMbIM
MaTepuaioM, y4eOHbIMU 1eNsIMU. BO3MOXKHBI clieAyIolue OpraHu3alMoHHbIe (POPMbI 00yUYCHHUS:

® KIJIACCHO-YpOYHas (M3y4eHHE HOBOTO, MPAKTHKYM, KOHTPOJIb, JOMOJHHUTENbHAs padoTa, ypOKH-
3a4eThl, YPOKM — 3alllUThl TBOPYECKHX 3aJaHWii). B 1aHHOM cCilydae WCIIONB3YIOTCS BCE THIIBI
00bekTOB. IIpy BBIMOTHEHUM MPOEKTHBIX 3aJaHUN MCCIEOBAaHUE, OCYIIECTBICHHUE MEXIIPEIMETHBIX
CBsI3€H, MOMCK HH(OPMAIHH OCYIIECTBIISIOTCS YIAITUMHCS IO PyKOBOACTBOM YUUTEIIS;

® MHIUBHUAYyaJbHAs M WMHIUBHIyaIu3UpoBaHHas. [103BOJSAIOT perynupoBaTh TEMIT MPOABHKEHHS B
00y4YeHMH KaX/I0TO IIKOJIbHUKA COOOpa3HO ero crnocobHocTsaM. Ilpu paboTe B KOMIBIOTEPHOM Kilacce
1o 3apaHee MoI00paHHBIM MHPOPMALMOHHBIM, MPAKTHYECKUM W KOHTPOJIBHBIM 3alaHUSM, COOpaHHBIM
U3 COOTBETCTBYIOLINX OOBEKTOB, POPMUPYETCS MHAUBUIyaIbHAs TPACKTOPHS yUaIlerocs;

e rpynmoBasi pabora. Bo3moxkHa pabGora Tpynm ydyamuxcs 10 WHAWBHIYAIbHBIM 3aaHUSM.
[IpenBaputenbHo yuutens ¢GopMHUpPYET OJOKHM OOBEKTOB MM OO OJOK, HAa OCHOBaHUHU
JIEMOHCTpAlMU KOTOPOTrO MPOUCXOAUT OOCYXIEHUE B IpyMmax oOmeil npobieMsl, 1160 NpyU HAINYUU
KOMIIBIOTEPHOI'O KJlacca, OOCYXKIEHHE MHHH-33/1a4, KOTOpbIE SBISIOTCS COCTaBHOW YacThlO 0OIIei
yueOHOil 3a1auu;

e BHEKJaccHas paboTa, hccienoBaTenbekas paboTa, KpyKKoBasi pabora;

e caMocTosTeIbHAsA padoTa yJaluxcs o H3y4eHUI0 HOBOTO MaTepualia, 0TpabOTKe y4eOHBIX HABBIKOB
U HaBBIKOB IMPAKTUYECKOTO MPUMEHEHHMsS NPUOOPETEHHBIX 3HAHWU, BBIMOJIHEHHE WHAMBUIYAIbHBIX
3aJ]aHU TBOPUYECKOTO XapakTepa.
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