TOUKA \!pocm

PABOYASA ITPOT'PAMMA
11O ®U3UKE

OCHOBHOI'0 00111€er0 00pPa30BaHUA
10-11 knaccewl
(2 yaca B Hexemio B 10-11 kmaccax)

2022r.



TOUKA \!pocm

BBeneHue

OcHarmienue 001eo0pa3oBaTeNbHBIX KO COBPEMEHHBIM aHAJIOTOBBIM U IIU(PPOBBIM 000py10BaHUEM
ABJISIETCSA MaTepualbHON 6a30i peannzanuu denepaabHOro roCyAapCTBEHHOr0 00pa3oBaTesIbHOrO CTaHIapTa.
3TO OTKpHIBAET HOBBIE BO3MOXXHOCTH B YPOUHOH M BHEYPOUHOMU, BHEKJIACCHOM JIE€ATEIILHOCTU U SIBIISICTCS
HEOTHEMJIEMBIM YCIIOBHEM (POPMUPOBAHMSI BHICOKOTEXHOJIOIMYHOM CpeJibl IKOJIbI, 0€3 KOTOPOH CI0KHO
MPEJCTaBUTh HE TOJIBKO MpopuiIbHOE 00ydeHHEe, HO M COBPEMEHHBII 00pa30BaTeIbHBIN MPOIECC B IIETIOM.
Pazpacraercs nosue B3auMOAECHCTBUS YUEHUKA U YUUTEIIs, KOTOPOE PaclpoCTPaHAETCs 32 CTEHbI LIKOJIbI B
peanbHBIN U BUPTYaJbHBIN coruyM. Mcnonbp3oBanue yueOHOro 000py10BaHUsI CTAHOBUTCS CPEACTBOM
o0ecreyeHus: ATOro B3auMOCHCTBUS, TeM 0oJiee B YCIOBUIX O0yUEeHHUs IpeAMETY Ha YriyOJIE€HHOM YpOBHE,
npernoiaaraeMom npoduin3anueil 00y4eHusl.

B pamkax HanmoHanbHOTO npoekrta «O0pa3oBaHue) CTajlo BO3MOXKHBIM OCHAILEHHE HIKOJ COBPEMEHHBIM
obopynoBanuem neHTpa «Todka pocray. BHenperne 3Toro o60pyoBaHust MO3BOJISIET KAYECTBEHHO N3MEHUTD
nporecc o0ydenus 6uonoruu. [osBisercs BO3MOXXHOCTb KOJIMYECTBEHHBIX HAOIIOJEHUI U OMBITOB JJIS
MOJTyYEHUs JOCTOBEPHOUM HHOpMaIK 0 OMOJIOTHYECKUX Mporieccax u 00bekTax. Ha 0cCHOBe moTydeHHBIX
HKCHEPUMEHTAIbHBIX JaHHBIX 00ydyaeMble CMOTYT CAMOCTOSATENBHO JIeJIaTh BbIBOJIbI, 0000IIAaTh pe3yIbTaThl,
BBISIBIISITH 3AKOHOMEPHOCTH, YTO Ha HAIIl B3I, CIOCOOCTBYET MOBBIIICHIIO MOTHBAIIUN O0YYECHUS
IIKOJIbHUKOB.

Bricokast ciio)XHOCTh pabOTHI C COBPEMEHHBIM IU(PPOBHIM, 00ecIieueHre ero paboToCIOCOOHOCTH,
HE/I0CTaTOYHOCTh METOJIMYECKOr0 00ecreueHnsi — BCE 3TO 3a4acTylO BCTYIAeT B IPOTUBOPEUHE C
HE/I0CTaTOYHOCTHIO MH(POPMAITMOHHBIX 1 HHCTPYMEHTAJIBHBIX KOMIIETEHIINIA Tieiarora. Pa3pemienne 1aHHoro
KOH(UIMKTa BO3MOXXHO B TPAKTUUYECKON JEATEIbHOCTH, B BBITOJIHEHUH IEMOHCTPAIIMOHHBIX U JJAOOPAaTOPHBIX
pabot, opraHu3aiyu Ja00paToOpHOTO FKCIIEPUMEHTA, B OPraHU3AINY POSKTHOH 1 y4eOHO-
HCCIIEI0BATENbCKON JeTeNbHOCTH o0yyaromuxcs. B npouecce skcriepruMeHTanbHON paboThl yyaliuecs
PUOOPETAIOT OIBIT TO3HAHUS PEATbHOCTH, SIBIISIONIMICS BAKHBIM 3TarioM (OpMHUPOBaHUS Y HUX
yOeXI€HHI, KOTOpbIE, B CBOIO OUEepPe/lb, COCTABIIAIOT OCHOBY HAYYHOTO MUPOBO33peHHUs. B To jxe Bpems
0TpabaThIBAeTCS METOAMKA ITOCTAHOBKH dKCIIepUMeEHTa. IMEHHO 1T03TOMY NpeiaraeMpie B TJAaHHOM ITOCOOHH
YPOKH, 1a00OpaTOpHbIE U MPaKTHUYECKUE paboThl CHAOKEeHbl METOANYECKMM KOMMEHTaprUeM, MaTpuLei 1uis
COOCTBEHHOTO MTPOHECCHOHATHFHOTO TIOUCKA, [T a/IallTAIIMA MAaTEPHAJIOB K YCIIOBHSAM KOHKPETHOTO
00pa3oBaTEeNBHOIO yupexaeHus. TeMaTuka paccMaTpUBaeMbIX HKCIIEPUMEHTOB, KOJTMYECTBEHHBIX ONBITOB,
COOTBETCTBYET CTPYKType MPUMEPHON 00pa30BaTEIHLHON MPOTrPaMMBI IO OMOJIOTHH, COIEPIKAHHIO
denepanbHOro rocyaapcTBeHHoro oopaszonarenbHoro cranaapta (GPI'OC) ocHoBHOTrO 00111€T0 00pa30BaHMSL.

[TocTraBsieMbie B IIKOJIBI COBPEMEHHBIE CPEICTBA O0YUICHHUS, B paMKaxX MpoekTa neHTpa «Todka pocray,
coJIepKaT Kak yxe U3BecTHOe 000pyI0BaHUE, TaK U MPUHIMIIHAIBHO HOBOE. [Ipexae Bcero, 3To uQpoBbIe
nabopaTopuu ¢ HAOOpaMU JATYMKOB, TIO3BOJISFOIINE TPOBOIUTH H3MEPEHHS (DPU3NIECKUX, XUMHUYECKHX,
(U3MOIOrNUECKUX MapaMEeTPOB OKPYKAIOLIEH cpeJibl U OpraHu3MoB. B ocHOBY 00pa3zoBaTenbHOM
MIPOTPaMMEI 3aJI0’)KEHO TIpUMEHEeHNe I(POBHIX 1abopaTtopuii. PaccMoTpeHHBIE B TOCOOUH OMBITHI IPOIILTH
IIMPOKYIO anpodaruio. MHOToIeTHss MpaKkTHKa MCIIOIb30BaHUs HU(PPOBBIX JTabopaTOpHii U
MHUKPOCKOTIMYECKON TEXHHUKH B IITKOJIE TIOKA3ala, 9YTO COBPEMEHHBIC TEXHUYECKHE CPEICTBA O0yUCHUS
HOBOT'O TIOKOJICHUS TTO3BOJISIOT IOOUTHCS BHICOKOTO YPOBHS YCBOEGHUS 3HAHUU, POPMUPOBAHUS
MPAKTUYECKUX HABBIKOB OMOJIOTHYECKUX UCCIIETOBAaHMA, YCTOWYMBOTO pOCTa TIO3HABATEILHOTO HHTEpeca
IIKOJIbHUKOB U, KaK CJIEICTBUE BHICOKOTO YPOBHS Y4€OHON MOTHBAIIHH.

Hacrosimmee mocoOue mpu3BaHO TOMOYb IEaroraM B peau3aiii 00pa30BaTeNIbHBIX MPOTPaMM OOIIETO U
JOMOJTHUTEIBHOTO 00pa30BaHus, B pa3pellIcCHNH BO3HUKAIOIINX TPYAHOCTEH MpU paboTe ¢ 000pyaoBaHNEM
neHTpa «Touka poctay.
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1. Ilnanupyemoie pe3yiomantol
3HATH/IIOHUMAThH

* cmblcn nouamuii: GU3NIECKOE SBIICHUE, TUIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMOJICHCTBHUE, DIIEKT-
pPOMarHUTHOE 1oJie, BOJIHA, (POTOH, aTOM, aTOMHOE SI,IPO, HOHU3UPYIOIINE U3JIydYeHus, TUIaHeTa, 3Be3/1a, TajJaKTu-
Ka, Bcenennas;

* CMbIC (pu3uYecKUX @eJUYUH: CKOPOCTb, YCKOPEHHME, Macca, CHJa, UMIIyJbc, paboTa, MeXaHW4YecKas
DHEPrusi, BHYTPCHHSISI SHEPTHsI, a0COMIOTHAS TEMIIEPATypa, CPEIHss KUHETHUECKAas SHEPTUsl YacTUIl BEIECTBa,
KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBII 3JIEKTPUUECKU 3apsi;

*  CcMbICT (pu3uYeCKUX 3AKOH0E8 KITACCUYCCKOW MEXAaHWKH, BCEMHUPHOTO TATOTCHHS, COXPaHCHUS
SHEPruU, UMITYJIbCA U DJIEKTPUUYECKOTO 3apsiaa, TEPMOJAUHAMUKH, JIEKTPOMArHUTHONW MHIYKIUH,
dororddekra;

*  GKNA0 POCCUIICKUX U 3apYOedsCHBIX YYeHblX, OKa3aBIIUX HauOoIbllee BIUSHUE Ha pPa3BUTHE
¢buzuky;

yMeTbh

*  onucwleams U 00BLACHAMD uuUecKue A6J1eHUA U CE0UCHEA mel: TBUKCHNE HEOECHBIX Tel U
UCKYCCTBCHHBIX CITYTHHKOB 3€MJIM; CBOWCTBA Ta30B, IKHJIKOCTEH ¥ TBEPABIX TEI,
JJIEKTPOMArHUTHYIO HWHAYKIHMIO, PAacIpOCTPaHEHHE OJEKTPOMATHUTHBIX BOJIH; BOJHOBBIC
CBOICTBA CBETA; M3ITyUYCHHUE U MOTJIOMIEHUE cBeTa aToMoM; (hoTodhdeKT;

*  omauvams TUIOTE3bl OT HAayYHBIX TEOPUU; Oelamb 6bl600bl HA OCHOBE HKCIIEPHUMEHTAIbHBIX
TAHHBIX; HPUGOOUMb NPUMEPDL, TIOKA3BIBAIOIINE, YTO: HAOIIONCHUS U SKCIICPUMEHT SIBIISFOTCS
OCHOBOM [UISl BBIABMIKCHMSI THUIOTE3 U TEOPWid, TIO3BOJSIOT TPOBEPUTh HCTUHHOCTD
TEOPETUYECKHUX BBIBOJIOB; (DM3MUECKAs TEOPHUS JACT BO3MOXKHOCTh OOBSCHATH N3BECTHEIC SIBJICHUS
MPUPOBI K HayuHbIE (DAKTHI, MPECKA3BIBATH €Ille HEM3BECTHBIC SABICHUS;

*  npugOOUmMb NPuUMEPbl NPAKMUUECKO20 UCHOIb306aAHUA (PU3UYECKUX 3HAHUIL: 3aKOHOB MeXxa-
HUKHA, TEPMOJAMHAMUKM W  DIEKTPOJUHAMHKMA B  DHEPreTHKE; pa3IUYHbIX  BUJOB
AJIEKTPOMATHUTHBIX M3ITyUYEHUH TSl Pa3BUTHS PAJMO- U TEJICKOMMYHUKAIIUN; KBAHTOBOW (PU3UKH
B CO3IaHUHU AJICPHOI SHEPTEeTUKH, JTa3EPOB;

*  GOCHpUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUI CAMOCHMOAMENbHO OUeHueamsy UHPoOpMa-
IIUI0, coZiepKkatrytocs B coobmenusx CMU, MHTepHeTe, HayYHO-TIOMYISPHBIX CTATHAX;

*  ucnonvzoeamv npuodpemeHHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmu u
noeceOnegHoll Mcusnu Ona obecriedeHus 0e30MacHOCTH KU3HEIESATEIbHOCTH B Ipolecce
WCIIOJIb30BAaHUsI TPAHCIOPTHBIX CPEJICTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEICTB PpPaguo U
TEJIEeKOMMYHUKAIIMOHHON CBSI3M; OIICHKHU BJIHSHHS Ha OPTaHW3M YelOBEKa U JIPYTHe OpPTaHU3MBbI
3arpsi3HEHUS OKPYKAIOIMIEH CpeIbl.

2. Copepxanue padodeil mporpaMmbl

®Du3uKa U1 MeTOAbl HAYYHOI'0 NMO3HAHUS (4 Y1)

dusnka — Hayka o mpupoje. HayuHbie MeTONBI MO3HAHUS OKPYXKAIOIIETO MUPA U UX OTJIMYUS OT JIPYTUX
METO/IOB MO3HaHUA. Poib 3KCIepHUMEHTa M TEOpUH B Tpollecce MO3HAaHUS Npupoabl. Moodenuposanue usu-
yeckux senenuil u npoyeccos. Hayunbie rumnorte3bl. Ousznyeckue 3aKOHbl. DPU3MYECKHE TEOpuH. [ panuywvi
NPUMEHUMOCIU u3uyueckux 3akonog u meopuii. Ilpunyun coomeemcmeus. OCHOBHBIE 3JIEMEHTHI (PU3HUECKON
KapTUHBI MUDA.

Mexanuka (32 4)

MexaHnndeckoe IBHKEHHE U €ro BHUAbl. OTHOCUTEIBHOCTh MEXAHMYECKOTOo NBHkKeHUs. [IpsMonuuerHoe
paBHOYCKOpeHHOe JBwkeHHe. [lpuniun ortHocutenbHocTH [anumnies. 3akoHbl AMHaMUKH. BcemmpHoe
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TATOTCHHUE. 3aKOHBI COXpPaHCHUSA B MCXAaHHKE. Hpedcxammeﬂbnaﬂ CUNA 3AKOHO8 KIACCUYECKOU MEXAHUKU.
Hcnonvzosanue 3aKon08 Mexanuku O 00bACHEHUs 08UNCeHUs HebecHbiXx men U OJiA paseumusl KOCMU4eCcKux
uccneo0o8anull. FpaHuubl npumerHumocmu KIACCUYECKOU MEXAHUKU.

JeMmoHcTpanmn

3aBUCUMOCTh TPACKTOPHUHU OT BBIOOpa cUCTeMbI oTcueTa. [lagenue Ten B Bo3ayxe U B BakyyMme. SIBienue
WHEpLUU.

CpaBHeHue Macc B3auMoieicTByromux Tei. Bropoit 3akon Hetotona. Usmepenue cuit. CrioxeHue

CHIL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Aedopmariuu. Cuisl TpeHHs. Y CIIOBHS paBHOBECHS Tell. PeakTuBHOE

JIBUKEHHUE.

[lepexon noTeHLIMAIbHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Jlabopamopmvie pabomol
W3yuenue qBMKEHUS Teja 10 OKPY)KHOCTHU O] ICHCTBHEM CHJIBI TSDKECTH U YIIPYTOCTH.
V3y4eHne COXpaHCHHE MEXaHHYECKON SHEPTUH.

Moaexyasipuas ¢pusuka (27 4)
Bo3HukHOBEHHE aTOMHCTUYECKOH TMIOTE3bl CTPOCHMS BEIIECTBA M €€ 3KCIEPHUMEHTAJIbHBIE J0Ka3aTelIbCTBA.
AOcomroTHas TeMIieparypa Kak Mepa cpelHell KHHETUUECKO SHEPruy TEIMIOBOrO ABM)KEHUS YacTHI] BELIECTBA.
Mooenv uoeanvrnoco easa. JlaBnenue raza. YpaBHEHUE COCTOSHHUS UAealbHOro rasa. CTpoeHue M CBOHCTBA
)I(I/IIIKOCTCﬁ " TBEPABIX TCII.

3aKoHBI TEpMOJUHAMUKHU. [lopsdok u xaoc. Heobpamumocms mennogvix npoyeccos. TeII0BbIE IBUTATENN U
OXpaHa OKPYKaIoLIeH cpe/bl.

Llemoncmpayuu

Mexanunueckas MojieJb OPOYHOBCKOTO JIBUYKEHHUSI.

W3menenue naBieHus ra3a ¢ UBMEHEHUEM TeMIIEpaTyphl MPU MTOCTOSTHHOM 00bEME.
N3menenne oO0bema raza ¢ "3BMEHEHUEM TeMIIepaTyphl IPHU MOCTOSTHHOM JIaBIICHUU.
N3menenne o6bema raza ¢ U3MEHEHHUEM JaBJICHUS TIPU TIOCTOSIHHON TeMIepaType.
Kunenue BoabI IpH MOHMKEHHOM JaBJICHUH.

Y CTporcTBO ICUXPOMETPA U TUTPOMETPA.

SIBiIeHNE TOBEPXHOCTHOIO HATSKEHUS KUIKOCTH.

Kpucrannuaeckue u amop¢Hble Tena.

OOBeMHBIE MOJIETH CTPOEHHUS KPUCTAIIIIOB.

Mojenu TenoBBIX ABUTATEIICH.

Jlabopamopuwvie pabomul

OneITHas npoBepka 3akoHa I'eit — JIroccaxka.

daekTpoauHamuka (35 4)

DJIEeMEHTApHBIN AJIEKTPUUYECKHUI 3apsij. 3aKOH COXPAHEHHUsS AJIEKTPUUECKOTO 3apsfia. DJIEKTPUUYECKOE MOJIe.
Dnexktpudeckuit Tok. 3akon Oma 0ns noaHou yenu. MarautHoe nosie toka. Ilnazma.
JlemoHCTpanuu

Onextpometp. [IpoBOTHUKY B 3IEKTPUUYECKOM ToJie. JIMAIEKTPUKH B DJIEKTPHUUECKOM T0JIe. DHEPIHst
3apsHKEHHOTO KOHACHCATOpa. DIEKTPOU3ZMEPUTENbHBIE IPHUOOPHI.
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1. ITnanupyempwie pe3ynromamul
3HAmMv/NOHUMAmMb

e CMBICI TOHATUH: (U3IUYECKOE SIBICHHE, TUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO, B3aUMOJICHCTBUE,
9JIEKTPOMArHUTHOE TI0JIe, BOJIHA, ()OTOH, aTOM, aTOMHOE S/APO, MOHU3UPYIOIIME W3Iy4YeHHUs, IJIaHEeTa,
3Be3/1a, raJlakTuKa, BeeneHnas;

e CMBICH (DPU3UYECKHX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CWja, UMITYIbC, padoTa, KHMHETUYEeCKas
SHEPIUs YaCTHI] BEUIECTBA, 3JICMEHTAPHBIN AIICKTPHUYCCKHUH 3apsi;

e CMbICI U3UYECKUX 3AKOHO8  COXPAHEHWS DHEPruM, HUMIYJIbca U DIEKTPUYECKOTO  3apsja,
ANEKTPOMArHUTHOM MHAYKIHH, (HoTOdhDeKTa;

e GKIAO POCCULICKUX U 3APYOEICHBIX YUeHblX, OKa3aBITUX HanOOJIbIIIee BIUSHIC HAa Pa3BUTHE PU3UKH;

yMEThb

e onucvieamv U O0OBACHAMbL Qu3uuecKue AGNEeHUs U C60Ucmea men: SICKTPOMArHUTHYIO HWHAYKIIMIO,
pacpoCTpaHEHUE JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; U3IyYEHHUE U MOTJIOLEHUE CBETA
aromoM; ¢otodddexr;

e OmIuYamy TMUIIOTE3bl OT HAy4yHBIX TEOPHIi; denamb  6b1600bl HA  OCHOBE  3KCIIEPHUMEHTAJIbHBIX
JAHHBIX; NPUBOOUMb NPUMEPDL, NOKA3bIeAOWUe, 4mo: HaOIIOACHUS U DKCIIEPUMEHT SIBJISIIOTCS OCHOBOM
JUISL BBIABUOKCHUS TUIIOTE3 U TEOPHUM, MO3BOJIAIOT IPOBEPUTH MUCTUHHOCTh TEOPETUYECKUX BBIBOOB;
(bu3nueckas TEOpHUs JaeT BO3MOXKHOCTb OOBSICHATH M3BECTHBIC SIBJICHMS NMPUPOIbI U HaydHblE (DAKTBI,
IIPEACKA3bIBATh €ILE€ HEU3BECTHBIC SBICHUS;

*  NpUBOOUMb NpUMEPLl NPAKMUYECKO20 UCNOAb306AHUS (DUUYECKUX 3HAHUL. DIEKTPOJUHAMUKH B
JHEPIreTUKE; PA3JMYHBIX BHUAOB  JJICKTPOMArHUTHBIX M3IYYEHUH U1 Pa3BUTUS  paguo W
TEJIEeKOMMYHUKAILIUNA, KBAHTOBOM (PU3MKHU B CO3/1aHUU STAEPHOM SHEPreTHKH, JIa3epOB;

e BOCHpUHUMAMb U HA OCHOBE MNOJVYEHHbIX 3HAHUL CAMOCMOSAMENbHO OYeHusams NHPOPMaIHIO,
conepartytocs B coodmenusix CMU, nTepHeTe, HaydHO-NIONMYISPHBIX CTATHAX;

HCIIOJBb30BaTh HpI/IO6peTeHHHe 3HAHUS U YMCHHS B HpaKTquCKOﬁ JIESATEILHOCTH M MOBCEAHEBHOMN KHU3HU
JJIA

e oOecrnieueHusi O€30MACHOCTH KHU3HEIEATEIbHOCTH B IPOLIECCE UCIOJIB30BaHUs TPAHCIOPTHBIX CPEJICTB,
OBITOBBIX JIEKTPONPUOOPOB, CPEJCTB PAINO- U TEJIEKOMMYHUKALIMOHHOM CBS3H. ;

e OIICHKH BIIMSHHS HA OPTAaHU3M YEJIOBEKA U IPyTHe OPraHU3MBbl 3arpA3HEHUST OKPYKAOIIEH Cpebl;

e  PALMOHAIBHOIO MPUPOJAONOIB30BAHUS U 3ALIUTHI OKPYKAIOIIEH CPEbI.

VYyamuecs 1071KHbI 3HATD:

JJIeKTPOAMHAMHMKA.
TlousaTus: OJICKTPOMAarouTHass WHAYKOWUA, CaAMOWHIAYKIOHWA, WHAYKTUBHOCTD, CBO60)IHI)IG U BBIHY>XJICHHBIC
KojeOaHus, KoJeOaTeNbHbI KOHTYp, TIEPEeMEHHBIH TOK, pE30HAHC, JJEKTPOMArHWTHas BOJHA,

uHTepdepeHtus, Tudpakius U TUCIIEPCUs CBETa.

3aKOHBl W TPUHIUIBL 3aKOH 3JIEKTPOMArHUTHOW MHIYKIMH, TpaBUiao JIeHIa, 3aKOHbI OTpakKeHUS H
MIPEJIOMJICHUS CBETA, CBSI3b MACCHI U YHEPTUHU.
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[TpakTHyeckoe MpUMEHEHHUE: TeHEepaTop, CXeMa paanoTerae(oHHOMN CBI3H, TOTHOE OTPAKECHHE.

VYyamuecs 10JKHBI yMETh:

- N3mepsTh CHIly TOKA U HANIPSDKEHHUE B IETISIX IEPEMEHHOTO TOKA.

- Hcnonb3oBate Tpanchopmarop.

- N3MepaTh 1JiMHY CBETOBOM BOJIHBI.

KBanToBas ¢usuka. [loHaTHSA: GOTOH, PO0TO3DDEKT, KOPNYCKYJSIPHO — BOJITHOBOH JlyasIi3M,

s/lepHasi MoJieJib aTOMa, si/lepHasi peakiius, SHEPTUs CBSI3H, PaZJMOAKTUBHBIN pacna/, ljenHas peakius,
TepMosiZiepHas peaklus, 3JleMeHTapHble YaCTULbI.

3aKOHBI ¥ IPUHIHMITEL: 3aKOHBI (oTod(dekra, mocrynatsl bopa, 3aK0OH pagroOaKTUBHOTO pacnasa.

[IpakTueckoe MPUMEHEHHE: YCTPOIMCTBO M MPUHIUN ACUCTBUA (POTODIEMEHTA, MPUHIUI CIEKTPATILHOTO
aHaJIM3a, IPUHIIAI PabOTHI SACPHOTO PEaKTOpa.

VYdamuecs: JODKHBI YMETh: pellaTh 3a/aud Ha NpUMEHEHUE (OpMYyJl, CBS3BIBAIOLIMX SHEPIHIO U UMITYIIbC
(oTOHA ¢ YACTOTOW CBETOBOI BOJHBI, BEIUUCIATH KPACHYIO TpaHUIly (HOTOIPQEKTa, ONPEenensiTh MPOLYKTHI

SIIEPHOM peaKIny.

OCHOBHOE cOepKaHue

OcHoBbl 351ekTpoauHamMukn (13 yacoB)

MaruutHOoe noJsie Toka. [lnazma. JleiicTBHe MarHUTHOIO MOJIA HAa JIBUXKYIIHMECS 3apsKEHHbBIE YacTHUIIbI. SIBIICeHHE
ANEKTPOMArHUTHOM MHAYKIHMH. B3auMOCBSI3b  AJNEKTPUYECKOTO M MarHUTHOro moned. CBoOogHBIE
AJIEKTPOMArHUTHBIE KOJeOaHus. IIEKTPOMArHuTHOE TIOJIE.

Konebanus u BosHbl CBOOOIHBIE U BBIHYXKJIEHHBIE KoJieOaHus. MaremaTtuueckuii MmasTHUK. ["apmMoHMueckue
KosnebaHus . AMIUIMTYyJa, 4yacToTa, nepuon u (aza kosnedanuid. IIpeBpareHne 3HEpPruM Mpu rapMOHUYECKUX
kosieOaHusx. BboiHykIeHHble KoneOaHus. Pe3zonaHc. OnexkrpomarHuTHble KoseOaHus. KonebarenbHbId
KoHTyp.Ilepuon cBOOOMHBIX dyieKTpUyYecKHX KosneOaHuid. IlepeMeHHBIN >neKTpUYecKuid TOK. AKTHBHOE
cornpoTtuBiieHue. JlelicTByoNIMe 3HaYeHHs CHIIbI TOKa U HarpsbkeHus. KoHaeHcaTop u Karylika UHAYKTHUBHOCTH
B LENM TIepeMEeHHOro Toka. Pe3oHaHc. ABTokoneOaHusi. ['eHepupoBaHME HIIEKTPHUUECKOW SHEPIHH.
Tpancopmarop. [Ipon3BoacTBO, HCHIOIB30BAHKE U ITEPEJAyUa dJIEKTPOIHEPTUH.

[Tonnepeunble W TpoAOTAbHBIE BOJHBL. JlyinHA BOJHBL. CKOPOCTh BOJHBL M3mydeHHE SIEKTPOMArHUTHBIX
BOJH.IIMOTHOCTP  MOTOKAa  3JIEKTPOMAarHUTHOro  u3nydeHus.  [lpunHnuner  paguocssizu.  CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH. PagnoBonnel. Pagnonokanus. TeneBunenue.

OnTuka(CseroBoe wuznmydenue. Ckopoctb cBera. llpuHnun I'roiireHca. 3akoH OTpake€HUs CBETA.3aKOH
npenomiieHusi ceta. [lomnoe otpaxenue. Jlunza. Iloctpoenune uzoOpaxenus B nuH3e. Dopmyna TOHKOU
mun3bl.Jlucnepcust cera. MHTepdepenius wmexanuuyeckux BosiH. MHTepdepenums cBera. [Judpakuus
MexaHu4eckux BosH. Jludppakums cBera. [ludpakunonHas pemerka. [lomepedyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceeta. Jlabopamopuvie pabomol
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9J1eMeHTBI TCOPUH OTHOCUTECJIILHOCTHU HOCTy.HaTBI TCOPHUHU OTHOCUTCIIBHOCTH. 3aBUCHMOCTD SHCPruu Tcjia
OT CKOPOCTH €I'0 ABHUXCHUS. CBs13b MKy Maccoi u BHCPFI/IGI;'I. PensaruBucrckas JWHaMHKa.

.KBanroBasi ¢pusuka
I'unoresa Ilnanka o xkBanTax. ®oTodaddexr. Doton. ['mnoresa ae bpoitsis 0 BOTHOBBIX CBOWMCTBAaX YacCTHII.
KopnyckyisipHo- BOIHOBOM nayanus3Mm IDlmanerapHas Mopens aroma. KBaHTOBBIE mocTynarsl bopa.
Jlazepsl.Ctpoenue aToMHOTO siipa. SnepHble cuibl. JleQekT Macchl U SHEPrHs CBS3U Apa. SnepHasi SJHEpreTUKa.
BnusiHue noHnsupymoolel paauanyy Ha )KMBbIe opraHu3Msl. Jlo3a u3iydeHus. 3aKOH paJliOaKTUBHOTO pacraa.

Jlabopamopuwvie pabomul

DJ1eMeHTHI aCTPOPU3NKHU

Conneynas cuctema. 3Be3Abl MU MCTOYHMKH WX OHHepruu. ['amakrtuka. [I[pocTpaHCTBeHHbIE MacCHITa0BI
Habmromaemoii Beenennoii. CoBpeMeHHbIE TPEACTABICHUS O NMPOUCXOXKICHHH M dBomtonuu CoiHIa U 3BE3I.

Crtpoenue u 3BotoLMS BeeneHnHoil.

IoBTOpenue (4 yaca)

PABOYAA IIPOI'PAMMA
[To mpenmery AcTpoHOMUS
Crynensb 0o0yuenus (kinacc) 10 kmacc cpennee oOuiee oOpazoBaHue

KomuuectBo 1gacoB 35 yacos
YpoBeHb 0a30BbIN

Cpoku peanus3alnyy OporpaMmel: 1ron

[InanupoBaHuEe COCTaBJIEHO Ha OCHOBE mporpammbl: IlpumepHass mporpamma ydeOHOTO TIpeaMeTa
ACTPOHOMUMUA 11 kin. (aBrops! nporpammel b.A. Boponnos-Benssmunos, E.K. Ctpayr, M.: [Ipoda, 2013r.),
PEKOMEH/I0BaHHAsi MHCHbMOM JelapTaMeHTa TrocydapCTBEHHON mnoiauTuku B oOpazoBanud MO u HP®D ot
07.07.20051. Ne03-1263; B cOOTBETCTBH C (pefiepaibHbBIM KOMIIOHEHTOM T'OCYJapCTBEHHOTO CTaHAapTa OOIIero
oOpaszoBanus 2004r, yueOHbIM M1aHOM IKOIBI Ha 2021-2022y4.rox.

IlnannpyemMsble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 peaMera

Yuawueca oonscrnvt:

1. 3nams, nonumame

CMBICT TOHSITUH: TEOIICHTPUYECKasl U TeMOICHTPUYECKasl CUCTEMA, BUIMMasi 3BE€3/IHAsI BETUYHMHA, CO3BE3/IHE,
MIPOTUBOCTOSHUS U COCTMHEHUS TUTAHET, KOMETa, aCTePOUJI, METEOp, METCOPHUT, METCOPOH/I, TUTAHETa, CITyTHUK,
3Be3na, ConHeuHast cucreMma, ['anmaktuka, BeceneHHas, BceMUpHOE M TIOSICHOE BPEMsi, BHECOJTHEYHAs TUTaHETa
(9K30IUTaHeTa), CIEKTpaabHas Kiaccu(UKalus 3Be3l, Mapalakc, PEIMKTOBOE M3IydyeHue, bombmoil B3pwis,
4yepHas JbIpa;

- CMBICHT (PU3MUYECKUX BEIWYHH: TTAPCEK, CBETOBOM T'0JI, aCTPOHOMUYECKAs SAMHUIIA, 3BE3/IHASI BETMUNHA;

- CMBICI (PU3UYECKOTo 3aKkoHa Xab0ma;
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- OCHOBHBIE 3TaIbl OCBOCHUSI KOCMUYECKOT'O IMPOCTPAHCTBA;
- TUIIOTE3bl TPoUCcX0XkAeHUsT COTHEYHON CUCTEMBIL;

- OCHOBHBIE XapaKTEPUCTUKH U cTpoeHue CoJHIla, COTHEYHON aTMOC(hepsL;

- pa3Mepsl ['anakTuku, nojgoxxeHue u nepuoji oopameHuss CoyHila OTHOCUTENBHO LeHTpa ["anakTuky;

2. Ymemo

- MPUBOAUTH IIPUMEPBL: POJM ACTPOHOMUU B PA3BUTUM LMBWINM3ALMH, HCIOJIb30BAHUS METOOB
UCCIIEIOBAaHUM B aCTPOHOMMHM, pA3IMYHBIX JMANA30HOB D3JIEKTPOMATHUTHBIX M3JIYYEHMHM MJIs IOJIy4EHUs
uHpopmanuu 06 o0bekTax BceneHHol, nomydyeHus acTpOHOMHUYECKOH MH(OPMAIMK C TOMOIIBbI0 KOCMUYECKHX
anmnapaToB U CIIEKTPAJIbHOIO aHAJIN3a, BIUSHUS COJTHEYHOM aKTUBHOCTH Ha 3EMIIIO;

- OMMCHIBATh U OOBACHATH: Pa3IMuus KaJIEHAAPEH, YCIOBUS HACTYIIJICHUS COJTHEUHBIX U JTYHHBIX 3aTMEHHH,
¢a3er JIyHBI, CyTOYHBIE ABMKEHUS CBETHJI, IPUYMHBI BOSHUKHOBEHUS PUIMBOB U OTJIMBOB; MPUHIUI JACHCTBHS
ONTUYECKOTO TEJIECKONa, B3aUMOCBA3b (U3UKO-XUMHUYECKUX XapPaKTEPUCTUK 3Be3/ C HCIHOJIb30BAHUEM
ararpaMmbl "[BET-CBETUMOCTH"", (pU3HUECKUe MPUIHHEI, ONPEIENISIONIIEe PABHOBECHE 3BE€3]], UCTOYHUK YHEPTUU
3BE3/1 U MPOUCXOKJICHHE XUMUYECKUX 3JIEMEHTOB, KpacHOE CMellleH e ¢ nmomolibio 3¢ dexra omiepa;

- XapakTepu30BaTb OCOOEHHOCTHM METOJIOB I103HAHUS ACTPOHOMHH, OCHOBHBIE 3JIEMEHTBI M CBOICTBa
rwiaHeT COJHEYHOM CHUCTeMbI, METOJbl OIpENeNIeHUs] PAaCCTOSHUM W JIMHEHHBIX pa3MepoB HEOECHBIX Tel,
BO3MO>KHbIE IIYTH 3BOJIIOLMHU 3BE3/] Pa3IMUHON MacChl;

- HaxXoJIuTh Ha HeOe OCHOBHbIE co3Be3ust CeBepHOro mosayuiapus, B ToM uucie: boibmas Measenuna,
Manass Mensenuia, Bonomnac, Jledens, Kaccuones, Opuon; cambie spkue 3Be3/bl, B ToM uucie: [lomspuas
3Be3na, Apkryp, Bera, Kanemnna, Cupuyc, berenbreiise;

- UCIOJIb30BaTh KOMIIbIOTEPHBIE MPUJIOKEHUS JUIsl omnpesenenHus noioxeHuss ComnHua, JIyHbl U 3Be31 Ha
M00YI0 1aTy U BpeMsi CYTOK Ul JJAHHOTO HACEeJIEHHOT O MMyHKTAa,

- HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHMSI B IPAKTUYECKOM EATEIBHOCTH U MIOBCETHEBHOM KU3HU
JUIA: TIOHMMAaHMsI B3aUMOCBSI3U aCTPOHOMHUHU C JPYTMMH HAayKaMH, B OCHOBE KOTOPBIX JIeXKaT 3HAHMS I10
aCTPOHOMUH, OTJEJIEHHE €€ OT JDKEHAyK; OLEHMBaHUs MHpopManuu, conepkauieiicss B coobmenusx CMU,
HHTepHeTe, HAyYHO-TIONYJIAPHBIX CTAThSIX.

OcHoBHoOE conepxaHue
(354acoB B roj, 1 yac B Hej1eJ110)
NPEIMET ACTPOHOMMUHU

Ponp acTtpoHOMHME B pa3BUTMM LMBWIM3AIMU. OBOJIOLMS B3IVISA0B 4YelIOBEKa Ha Bceenennyro.
I'eoneHTpuyeckas M TeIHOLEHTpUUYecKass cucTeMbl. OCOOEHHOCTH METOAO0B IMO3HaHWS B ACTPOHOMMHU.
[IpakTueckoe TpPUMEHEHHWE AaCTPOHOMHYECKHX HCCIeNOBaHMW. VcTtopusa pa3BUTHS  OTE4ECTBEHHOM
KOCMOHABTHKH. IlepBblii nckyccTBEHHBIM cnyTHUK 3emuid, noseT FO.A. T'arapuna. JlocTHykeHUsT COBpEMEHHOMN
KOCMOHABTHKH.

OCHOBBI IPAKTHYECKOI ACTPOHOMHUN

HebGecnas cdepa. Ocobsie Touku HeOecHOU ceprl. HebecHble koopanHATh. 3BE3/THAs KapTa, CO3BE3Us,
HCIOJIb30BAHNUC KOMITBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ JJIA 0T06pa)KCHI/I}I 3BC3IHOI'O HCGa. BI/II[I/IMaH 3BC31HAA BCIIMYHNHA.
CyrouHoe nBmxeHue cBeTriI. CBSI3b BUAMMOTO PACIIONIOKEHUS 00BEKTOB Ha HeOE U reorpaguuecKux KOOpAnHAT
Habmonarens. J{Bmwxenue 3emiun Bokpyr Connua. Buaumoe nsmxenue u ¢aspl JIynel. ConHeyHbIE U JTyHHBIE
3atMeHwus. Bpems u xaneHaaps.
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3AKOHBI IBUKEHUSA HEBECHBIX TEJI

Crpykrypa u macmtadbbel ComHeuHo#t cuctembl. KoHGUTypanus  yCiaoBHsl BUAMMOCTH TUTAHET. MeETObI
ompeneneHus pacctosHui 10 Tea CoIHEUYHOH CHCTeMBbl M UX pasMmepoB. HebecHas mexanuka. 3akoHsl Kerepa.
Omnpenenenne Macc HEOECHBIX Tell. J|BI)KEHUE NCKYCCTBEHHBIX HEOECHBIX TEIL.

COJIHEYHAS CUCTEMA

IIpoucxoxnenne ConHeuHoil cucrembl. Cuctema 3emnst - Jlyna. IlmaneTts! 3emHOl rpynmbl. IlnaneTsi-
ruranTbl. CIIyTHUKH U KOJbla I1aHeT. Masble Tesia CoHeuHOH cucTeMbl. ACTEpPOHUIHAS ONTACHOCTb.

METO/Ibl ACTPOHOMHUYECKHX UCCJIEJJOBAHUI

DNEKTPOMAarHUTHOE U3Iy4YeHHE, KOCMUYEeCKHe Jiyud U [ paBUTAlMOHHBIE BOJIHBI KakK MCTOYHHUK
nH(pOpMAIUK O MPUPOAC M CBOMCTBaX HeOeCHBIX Tel. HazeMHbIe M KOCMHUYECKHE TEJICCKOIbBI, MPUHIIMIT UX
pabotel. Kocmuueckue anmapatel. Criektpanbhbiii ananu3. Dddekr oriepa. 3akoH cMenienus Buna. 3akoH
Credana-bonprimana.

3BE3/IbI

3Be3/bI: OCHOBHBIC (DM3UKO-XUMHUYECKHIE XapaKTePUCTHKU U UX B3aWMHAs CBs3b. PasHOOOpa3ue 3BE3THBIX
XapaKTePUCTUK U MX 3aKOHOMEpPHOCTH. OmnpeliesieHre pacCTOSHUS 0 3Be3]l, mapajuiakc. /[BoiiHbIE U KpaTHbBIE
3Be3/bl. BHeconmHeunble maHeTsl. [Ipobnema cymecTBoBanus xku3HU BO BcenenHoil. BHyTpenHee cTpoeHue u
HWCTOYHUKHU DHEPTUM 3Be31. [IponcxoxkIeHne XUMHUYECKUX 3JIEMEHTOB. [lepeMeHHbIe U BCIIBIXMBAOIIUE 3BE3/IBI.
KopuuneBbie kapiuku. DBONIONUS 3Be37, €€ JTanbl U KoHeuHble craguu. CtpoeHue CoJHIA, COTHEYHOM
atMocthepsl. [IposiBieHHs] CONHEYHOW AaKTHUBHOCTH: TISITHA, BCHBIIIKK, MpoTydepaHisl. [lepuonnyHoctsh
COJIHEYHOM aKTHUBHOCTH. Poisib MaruuTHbIX nosei Ha Comnie. CoJIHEYHO-3EMHBIE CBS3H.

HAIIIA TAJIAKTHKA — MUIEYHBIN ITYTh

CocraB u ctpykrypa ['amakTuku. 3Be31HbIE CKOTIICHUS. MexX3Be3HbIN ra3 u nbUib. Bpamenne ["anakTuku.
Temuas Marepus.

TAJIAKTUKHA. CTPOEHUE U 3BOJIIOLMS BCEJEHHOM

OTkpbITHE JApPYrMX TalakTHUK. MHorooOpasue TajJakTUK M HMX OCHOBHBIE  XapaKTEPUCTHKH.
CBepxMacCHBHBIE YEPHBIE ABIPBI U aKTUBHOCTH rajakTuk. [IpencraBnenue o kocmonoruu. KpacHoe cMmelienue.
3akoH Xa06na. DBomonus Beenennoii. bonbimoit B3peis. PenukroBoe nznydenue. TemHas sHeprus.

Cucrema OLEHKM JOCTH)KCHHMS IUIAHHPYEMBIX pE3yJbTAaTOB OCBOCHHUS MPOrpaMMbl IPEANOIaraer
KOMIUIEKCHBI TIOJXOJ] K OIEHKE pe3yldbTaToB 0OOpa3oBaHUs, IO3BOJSIIONIMA BECTH OLEHKY IOCTHXKEHUS
00yJaroIMMHUCS BCEX TPEX TPYII PE3YJIBTATOB 00Pa30BaHUs: TUIYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX.

B cootBerctBum c TpebGoBanusmu CTaHAapTa AOCTH)KEHHE TUYHOCTHBIX PE3YIbTaTOB HE BBIHOCHTCS HaA
I/ITOFOBYIO OHeHKy 06yqalonmxcs1, a SBIISICTCSA Hpe)IMeTOM OILICHKHN 3(1)(1)GKTI/IBHOCTI/I BOCIIUTATCIBHO-
00pa3oBaTEeNbHON JIEATEIIEHOCTH 00pa30BaTEIbHOTO YUPEKACHUS U 00pa30BaTEIbHBIX CUCTEM PAa3HOTO YPOBHSL.
OCHOBHOH MpOLENTYPON HUTOTOBOM OIIEHKH JOCTHUKEHHS METAlpEAMETHBIX pE3yJIbTaTOB SBISAETCS 3alluTa
HUTOTOBOI'O I/IHI[I/IBI/II[yaJIBHOFO HpOGKTa.

JloTIOTHUTETFHBIM UCTOYHUKOM JTAHHBIX O JIOCTHKEHUHU OTMAEIBHBIX METAMPEIMETHBIX Pe3yJbTaTOB OyayT
CIy’)KUTh PE3yJIbTaThl BBIMOJHEHHS MPOBEPOYHBIX paldOT (Kak MpaBHIJIO, TeMAaTWYeCKHX). B xome TekyrueH,
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TEMaTUYEeCKOH, MPOMEXKYTOYHOH OIICHKH OyJeT OLIEHEHO JOCTHKECHHE KOMMYHHMKATHBHBIX M PETYJISTHBHBIX
neiictBuil. Ilpu »>TOM 00s3aTeIbHBIMU  COCTABJISIONIMMH CHUCTEMbl BHYTPHUIIKOJIBHOTO MOHHUTOPHHIA
00pa3oBaTENbHBIX JOCTHKEHUH SBIISIOTCS MaTEPUAIIB:

* CTapTOBOM JIMAarHOCTUKU;

* TEKYILETO BBHIIIOJHEHUS YIEOHBIX UCCIIEJOBAHUI U y4eOHBIX MPOEKTOB;

* IPOMEKYTOUYHBIX W HMTOTOBBIX KOMIUIEKCHBIX PAa0OT Ha MEXIPEIMETHOW OCHOBE, HaIpPaBJICHHBIX Ha
OLIEHKY C(HOPMUPOBAHHOCTH IO3HABATENBHBIX, PErYISATUBHBIX U KOMMYHUKATHUBHBIX JEHCTBUH TNpPU PEUICHUU
y4ueOHO-TT03HABATEIbHBIX U YUEOHO-ITPAKTUUECKHX 3aJ]a4, OCHOBAaHHBIX Ha paboOTe C TEKCTOM;

* TEKYILIETO BBIMOJIHEHUS BBHIOOPOUYHBIX YUEOHO-TIPAKTUYECKUX M Y4eOHO-TIO3HABATENbHBIX 3aJaHUN Ha
OLIEHKY CIIOCOOHOCTH M TOTOBHOCTH YYalllUXCSl K OCBOCHHUIO CHCTEMAaTHYECKUX 3HAHMI, UX CAMOCTOSITEILHOMY
IIOTNOJIHEHNIO, MEPEHOCY W MHTETPALUU; CIHOCOOHOCTHM K COTPYAHMUYECTBY M KOMMYHHUKALIMM, K PELICHUIO
JUYHOCTHO W COLMAIbHO 3HAYMMBIX MPOOJEM M BOIUIOMICHHIO PEHICHWH B MPAKTUKY; CIOCOOHOCTH U
roroBHoctd K ucnoib3oBaHuio MKT B mensix oOydeHHs U pa3BUTHUS; CHOCOOHOCTHM K CaMOOpraHU3aluH,
caMOperyJsiluu U pedrekcuu;

* 3aIUTHl UTOTOBOT'0 MHIMBUYaJIbHOTO IIPOEKTA.

Cucrema OLIEHKM NPEIMETHBIX pPE3YJIbTAaTOB OCBOEHHUS IPOrPAMMBI C YYETOM YPOBHEBOIO MOJXO[A,
npussatoro B Cranaapre, mpeimnojaraeT BblaeleHUE 0a30BOro YpPOBHS JOCTHMIKEHMHM KaK TOYKU OTCUETa MpU
MIOCTPOCHUU BCEW CHUCTEMBbI OIICHKM U OpPraHM3allMH MHIWBUIYyaIbHOU paboThl ¢ oOydaromumucs. s oneHKu
IMHAMUKA  (QOPMHUPOBAHMUSA MPEIMETHBIX pE3yJIbTaTOB B CHUCTEME BHYTPHIIKOJIFHOTO MOHHTOPHHTA
0o0pa3oBaTeNbHBIX JOCTHKEHUM OyayT 3aUKCHPOBAHBI M MPOAHAIU3UPOBAHBI JaHHBIE O CHOPMHUPOBAHHOCTU
YMEHHMM U HaBbIKOB, CIIOCOOCTBYIOIIUX OCBOEHUIO CUCTEMAaTUYECKUX 3HAHUM, B TOM YHCIIE:

* IEPBUYHOMY O3HAKOMIICHUIO, OTPa0OTKE M OCO3HAHUIO TEOPETUYECKHX MOJeNed W TOHATUH
(oOmieHayuHBIX ¥ 0a30BBIX /IS TAHHON 00JIACTH 3HAHUS ), CTAHIAPTHBIX aJITOPUTMOB U MPOIEAYD;

* BBISIBJIGHUIO M OCO3HAHHUIO CYIIHOCTH M OCOOCHHOCTEH H3yyaeMbIX OOBEKTOB, MPOLIECCOB U SIBIECHUH
JNEUCTBUTENBHOCTH (TMPUPOAHBIX, COLMAIBHBIX, KYJIbTYPHBIX, TEXHUYECKHX M Jp.) B COOTBETCTBHUHM C
coJiepKaHueM KOHKPETHOTO y4eOHOro npeaMeTa, CO3aHNI0 U HCIIOJIb30BaHUIO MOJIeNel N3ydaeMbIX 00BEKTOB U
IIPOLIECCOB, CXEM;

* BBISIBJIIGHUIO M aQHAJM3Yy CYIIECTBEHHBIX M YCTOMUYUBBIX CBA3€H M OTHOLICHMH MeXAy OOBeKTaMH M
MIPOLIECCaMH.

ITpu 3TOM 00s13aTE€IBHBIMH COCTABIISIOIIMMH CUCTEMbI HAKOTUIEHHOM OLIEHKH SIBIISIFOTCS] MaTEpUab:

* CTapTOBOM JUArHOCTUKHU;

* TEMaTUYECKUX U UTOTOBBIX IPOBEPOUHBIX paboT;

* TBOPUECKUX pabOT, BKItOUYas y4eOHbIE UCCIIE0BaHUS U yUEOHbIE TPOEKTHI.

KoHTpoJib 1 olleHKa NJIAHUPYEMBIX Pe3yJIbTAaTOB
Bubl KOHTpOJIS:
Texymmii KOHTPOJIb - HaubOJee ONepaTUBHAS, IMHAMUYHAS ¥ THOKAs TIPOBEPKa pe3ynbTaToB oOyueHus. Ero
OCHOBHas I1eJTb - aHAJU3 X0/1a (POPMUPOBAHUS 3HAHUHN U YMEHUN ydamuxcs. TeKymmii KOHTPOIb 0COOECHHO
BA)KEH JUIsl YUUTEINS KaK CPEJICTBO CBOEBPEMEHHON KOPPEKTUPOBKHU CBOEH
NeSITeTbHOCTH, BHECEHUSI N3MEHEHUH B TUTAHUPOBAHUE MTOCIIEAYIONMIET0 00 yUEeHUS U IPEAYTIPERKACHUS
HEYCIIEBAEMOCTH.
TemaTnueckuii KOHTPOJIb - OCYIIECTBIISIETCS IEPUOIUUECKH 110 MEPE MPOXOXKICHUS HOBOM TEMBI, pa3jiena u
HMMEET LEJIbI0 CUCTEMATU3AIMIO 3HAHUN yYaluxcsi. ITOT BUA KOHTPOJISI MPOXOIUT HA HOBTOPUTEIBHO-
00001Ia0NINX YPOKaX U MOJArOTAaBIMBACT K KOHTPOJIbHBIM MEPOTIPUSATHSAM: YCTHBIM U TUCBMEHHBIM 3a4ETaM.
HToroBslii KOHTPOJBb - TPOBOAUTCS B KOHIIE YETBEPTH, MOJIYTOAUS, BCETO yUeOHOT0 rojia, a TAKKe 10
OKOHYAaHWH 00y4YeHHUs B HAYaJIbHON, OCHOBHOW W CpEIIHEH IIKOJIE.

@opMBbI OPraHU3aNMU TEKYIIEr0 KOHTPOJIS
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e YcTHBIN onpoc (O6ecena, paccka3 yuyeHHKa, 00bSICHEHUE, YTEHUE TEKCTa, COOOIIECHHE O HAOIIOCHUN HITH
OTIBITE).

e CamocrosTenbHas pabota - Hebobmas o Bpemenu (15 —20 MuH) mrcbMeHHast TpoBepKa

3HAHWUW U YMEHUH IIKOJFHUKOB 110 HEOOJIBIIOH (ele He MPOUIeHHO! 10 KOHIIa) TeMe Kypca. Llenb - mpoBepka
YCBOEHHUSI IIKOJIbBHUKAMH CIIOCOOOB pelIeHHs yueOHBIX 3aj1a4; OCO3HAHHUE MOHSITHIA; OPUEHTUPOBKA B
KOHKPETHBIX IpaBUjax U 3aKOHOMEPHOCTSIX.

¢ KonrtposnpHasi paboTa UCIONB3YETCS C LEIbI0 IPOBEPKU 3HAHUIN U YMEHHH IIKOJIBHUKOB 10 I0CTATOYHO
KPYIIHOM U IOJHOCTBIO U3YYEHHOU TEME NPOrPaMMBl.

e TecroBble 3a1aHus.

® 3a4eThl.

e ['paduueckue pabOTHI - pUCYHKH, JUArpaMMbl, CXEMBbI, YepTEXH U Ip. VX 11e7b — IpoBepKa yMEHUs ydaluxcs
MCIO0JIb30BaTh 3HAHUS B HECTAHJIAPTHOM CUTYAIlMH, [10JIb30BAThCS METOJIOM MOJIEJIMPOBAaHUs, padOTaTh B
MIPOCTPAHCTBEHHOM MEPCIEKTUBE, KPAaTKO PE3IOMUPOBATh U 000011aTh

3HAHUS.

e [IpakTuueckue u 1abopaTopHbIe padOTHI.

e [IpoBepounbie pabOTHI.

e J[marnoctuyeckue paboTHI.

Ouenka 3HAHUI, YMEHUI U HABBIKOB, 00y4al0IIHUXCs M0 (PU3UKe
OneHKa TeopeTHYeCKNX 3HAHUN YUaIuxcsi:
OrmeTka «5»:

® T[IOJHO PACKPBITO COAEP)KaHUE Marepualia B 00bEMeE MPOrpaMMbl U yUeOHHKA; YETKO U MPABIJILHO JJaHBI
OTIpENieTIeHHsI U PAcKPBITO CONEpKaHUE TOHATHI, BEPHO WCIOJB30BaHbl  HAy4YHbIE TEPMHUHBI, IS
JIOKa3aTeNIbCTBA HCIONB30BaHbl PA3IMYHBIC yYMCHHS, BBIBOIBI W3 HAOJIOMEHWUI W OIBITOB, OTBET
CaMOCTOSITEIILHBIIA.

OrMmerka «4»:

® PaCKpHITO COep )KaHNE Marepuala, MPABWIBHO JaHbI ONPEICIICHHS IMOHITHE U UCTIOIb30BaHbI HayIHBIC
TEPMUHBI, OTBET CAMOCTOSITENbHBIC, OMpENeIeHHUs TOHSATUN HEMONIHbIE, JOMYIIeHbl He3HAUYNTEIbHBIE
HaApYIICHHUS TI0CIIC0BATeIIBHOCTH M3JIOKSHUS, HEOOJBIINE HETOUHOCTH TPU HCIOIB30BAHUN HAyYHBIX
TEPMHHOB WJIM B BBIBOJIaX, a 00001IEHUAX U3 HAOMIOeIb, | OIBITOB.

OtrMmerka «3»:

® YCBOGHO OCHOBHOE COJCp)KaHWE YYeOHOrO Marephayia, HO H3JIOKEHO (parMeHTapHO; HE Bceraa
MOCJIEZIOBATENILHO OIpENeIeHne TMOHSATHH HEIOCTaTOYHO YETKUE; HE WCIONB30BaHbl BBIBOABI U
00001IIeHNsT U3 HAOMFOICHUSI ¥ OTTBITOB, JOMYIIEHBI OIMIMOKU TIPHU UX M3JI0KEHUH; TOIMYIICHBI OIMOKH 1
HETOYHOCTH B UCTIONIH30BAHUHN HAYYHON TEPMUHOJIOTHH, OTIPEACTICHUH TOHSTHH.

OTMeTKa «2».

e OCHOBHOE COJIepKaHWE y4eOHOro Marepuaya He PacKphITO; HE JaHbI OTBETHI HAa BCIIOMOTAaTCIbHBIC
BOMPOCHI YUUTENs; MOMYIIEHbl TpyOble OIMMOKA B ONPEHEICHUH TOHSATHE, TPH HCIOIb30BAHUH
TEPMHHOJIOTHH.

Otmerka «1»

® OTBET Ha BOMPOC HE JaH.

OneHka NPaKTHYECKUX YMEHUH yUaIUXcs
1. Ouenka yMeHM#i CTABUTH ONBITHI
OTtmeTKa «5»:

® TMPaBWIBHO OMNpEAeTeHa Ieb OMbITA; CAMOCTOSITENFHO W TOCIEIOBAaTEIBLHO MPOBEACHBI MOAOOD
o0opymoBaHus ¥ OOBEKTOB, a TakKe paboTa MO 3aKJIagKe OIbITA; HAYYHO, TPAMOTHO, JIOTHYHO
OIHMCaHbI HAOMIOACHMS U C(HOPMYIUPOBAHBI BEIBOJIBI U3 OMBITA.

OtmeTKka «4»:
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e T[PaBWIBHO ONpEIejeHa IIeJIb OIBITA; CaMOCTOSTENIBHO TMPOBEACHA pabora M0 Moa00py
o0opymoBaHus, OOBEKTOB MPHU 3aKJIAJKE OMbITa JOMYCKAITCs; 1-2 OmMOKH, B IEIOM T'PaMOTHO H
JIOTUYHO OIHUCaHbl HAOMIONEHUs, CPOPMYIMPOBAHBI OCHOBHBIC BBIBOABI W3 OIBITA;, B OMHCAHUU
HaOJIFO/ICHUH JIOMYIIICHBI HETOUHOCTH, BBIBOJIbI HETIOJTHEIE.

Otmerka «3»:

® TMPaBWIBHO OMNpEIEICHA IeNb OMBITA, MOAOOP O0OPYHOBaHUS M OOBEKTOB, a TaKXkKe pPabOTHI IO
3aKJIaJIKE OIBITA MPOBEICHBI C MOMOIIBIO YUUTENIS; JOMYIIEHB HETOYHOCTH S OIIMOKA B 3aKJIaJIKe
OIIbITa, OMUCAHUH HaOMoACHHE, (POPMUPOBAHUH BHIBOJIOB.

OTtmeTKa «2»:

® HE OMpe/eiieHa CaMOCTOSTENBHO IIEJIb OMbITA; HE MOATOTOBICHO HY)KHOE 00OpYIOBAaHHE; JOMYIICHBI

CYIIECTBEHHBIC OIUOKH TPHU 3aKJIAJKE OIBITa U €ro 0(hOpMIICHUH.
Ormerka «1»
® [I0JIHOE HEYMEHHUE 3aJI0KUTh U O(OPMUTH OIIBIT.

2. OneHka yMeHUii MPOBOAUTDH HAOIIOEHUS
YuuTeab 10/KeH YYUTHIBATh:

®  [IPaBUJILHOCTH MPOBEICHHUS;

® yMEHHE BBIICNATh CYHIECTBEHHBbIC MPU3HAKH, JIOTUYHOCTh M HAydyHYIO TI'PaMOTHOCTh B O(opmIiIeHUU
PE3yIIBTaTOB HAOIFOCHHE M B BEIBOZIAX.

OrMmerka «5»:

® MPaBWIBHO IO 3a/laHUI0 MPOBEIECHO HAOIIONEHUE; BBIIEICHBI CYIIECTBEHHbIE MPH3HAKE, JOTHYHO,

Hay4yHO I'paMOTHO 0()OpMIIEHBI pe3ynbTaThl HabmroeHNs | BHIBOIBI.
OtrMmeTKka «4»:

® TPaBWIBHO IO 33/JaHUI0 TIPOBEJCHO HAOIIONEHHWE, IPU BBIICICHUN CYIIECTBEHHBIX IPH3HAKOB Y
Ha0JroIaeMoro o0bekTa (mpoliecca), Ha3BaHbl BTOPOCTENIEHHbIE TPU3HAKH; JIOMYIIeHa HEOPEKHOCTh B
oopMIIEHUN HAOJIIOJICHUE U BHIBOJIOB.

OtrmeTka «3»:

® JIONYyUIEHbl HETOYHOCTH, 1 - 2 omubKka B NPOBEACHUM HAOMIOACHUE MO 3aJAHUIO0 YYUTENS; MpPU
BBIJICJICHUU CYIIECTBEHHBIX INPHU3HAKOB Y HaOmomaeMoro obObekTa (Tporiecca) BBLICICHBI JIHIIb
HEKOTOpbIe, AonylieHbl omuoku (1-2) B opopmieHnn HaOIoaeHUE U BEIBOIOB.

OtMmeTrka «2»:

e jiomnyiieHsl omuOKu (3-4) B MpOBEIEHNUN HAOIIOEHUE T10 3aJaHUI0 YIUTEISI; HEMPABUIHHO BBIJICICHBI
npu3Haka HabmromaeMoro oObekTa (mporecca), JgomyiieHsl omubku (3-4) B odopmieHun
HaOJIFOIEHUIT Y BBIBOIOB.

OtmeTtka «1»
e HE BJIaJIe€T YMEHUEM NPOBOJIUTH HAOIIOICHHE.

OueHka BbINOJTHEHUS TECTOBBIX 3aJaHUIH:

OtMmeTKa «5»: ydaruiicsi BBITOTHII TecToBbIe 3a1anus Ha 91 — 100%.

OtMeTKa «4»: yJamuiics BBITIOIHII TecTOBbIe 3a1anus Ha 71 — 90%.

OtmeTka «3»: yJaruiicst BBITOTHII TeCTOBBIE 3a1aHus Ha 51 — 70%.

OTMmeTKa «2»: ydaiuiics BBIOJIHWI TECTOBbIE 3aJjaHusl MeHee yeM Ha 51%.

Ot1merka «1»: yqanuiicst He BBIITOJIHWII TECTOBBIE 3a/IaHUSI.
[Ipunoxxenue Ne 2 KoMIUIEKT OLIEHOYHBIX U METOAMUYECKUX MATEPUAJIOB JIJIsl OCYLIECTBIEHUS TPOMEKYTOUHOM
aTTecTtaluu (MOHUTOPUHTOBBIM
MHCTPpYMEHTApUH)
1.JI7151 MOHUTOPUHTA MOKET HCIIOIh30BAThCSI TECTOBBIN MaTEpHall, COAEPIKAIIHMIICS B paboUeii TeTpaau B KOHIIE
KaXJ0U TEMBI.
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2.Bxopsimas, mpoMeXyTOUHasI U HTOrOBasi KOHTPOJIbHBIC PA0OOTHI COCTABJICHBI YUUTEIIEM, HCIIOIB3YS OTKPBITHIH
Oauk 3amanuii OUIINA.

OuneHka KauecTBa pe3yJibTaTOB 00pa30BaHMs 00y4aIONIMXCH, 0CBAMBAKIIMNX
aJaNTHPOBAHHYIO 00pa30BaTeJIbHYIO Iporpammy s aerei ¢ OB3.

OO0LLIME TTOJIOKEHHUS.

BaxkneliimmM nokasaresiaeM OLIEHKH KadecTBa 00pa30BaHMs OTHOCUTENIBHO JIETKO IPOBEPSIEMBIM B IIpoLiecce
BHEUIHEN OLleHKH 00pa30BaTeIbHON JETAIbHOCTH, KaK B OTAEJIbHON OpraHu3alluu, Tak U B CUCTEME 00pa30BaHUs
B 1IEJIOM SIBJISIFOTCSI PE3YyJIbTaThl OCBOEHHS 00yJarOIIMMHUCSA 00pa30BaTeIbHbIX IPOrPaMM.

Pe3ynbrarhl tocTHXKEHUH 00yUJaIONXCS B OCBOCHHH aJallTHPOBAHHBIX 00Pa30BaTEIIBHBIX IPOTPAMM SIBIISTIOTCS
TaK kK€ 3HAYMMBIMH JIJIs1 OIICHKU KadecTBa oOpa3oBanus aerer ¢ OB3.

HpI/I OIIPEACIICHUHN ITOAXO0A0B K UX OCYIICCTBJICHUIO uenecoo6pa3Ho ONMUPATHCA Ha CIICAYIOIINEC ITPUHIUIIBIL:

1) KOMILUIEKCHOCTH OIICHKH JOCTH)KEHU, 00yJaroInuXCsi B OCBOCHUH COJICPYKAHUST OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBbl, MPEANOIAraoIeii OLIEHKY OCBOSHHBIX 00yYaIOIIMMHUCS aKaJIeMHUECKUX
3HAHWUW TI0 OCHOBHBIM 00Pa30BaTEIbHBIM 00JIACTSIM, & TAKXKE COITUAIIBHOTO OIBITa (KU3HEHHBIX
KOMITETEHIIHI ), HEOOXOAMMOTO JJI X BKIIOUYEHHUS BO BCE BasKHEHIINE chephl )KU3HU U IATEIHHOCTH,
aJICKBaTHBIEC BO3PACTY M BO3MOKHOCTSIM Pa3BUTHS;

2) nuddepeHnnanyu OeHKH JOCTIKEHHIA C YI€TOM THUITOJIOTMYSCKUX M WHIMBHYaTbHBIX
0COOCHHOCTEH pa3BUTHS U 00pa30BaTEIILHBIX TOTPeOHOCTEH, 0Oydaromuxcs ¢ OB3;

3) AMHAMUYHOCTHU OLIEHKH IOCTH>KEHUI B OCBOSHUH O00YJarOIIUMHUCS COIePKaHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBI, MIPEAToIararonell n3ydeHue N3MEHEHUH ero ICUXUIeCKOro 1
COLIMAJILHOTO Pa3BUTHS, MHAWBUIYaTbHBIX CIOCOOHOCTEH U BO3ZMOXKHOCTEHH;

4) enuHCTBA MTapaMETPOB, KPUTEPUEB U HHCTPYMEHTAPHSI OLIEHKH JJOCTH)KEHUI B OCBOCHUU
00yJaroIUMUCS COJIepKaHMs aJanTHPOBAaHHON 00pa30BaTeIbHOMN MPOTPAMMBI, UTO CMOKET 00€CTIEUnTh
O00BEKTUBHOCTb OLIEHKH JOCTHXKEHHH, 00yJaromuXxcs B pa3HbIX 00pa3oBaTeIbHbIX OpraHu3aiusax. Jis
3TOTO HEOOXOMUMBIM SIBIISIETCS CO3/IaHNE METOIMIECKOTO obecrieueHus (OmrcaHne JUarHOCTHIECKUX
MaTepHaloB, IpoIeyp UX IpUMEeHeHus, coopa, popmanuzanum, o00paboTku, 0000ImEeH s U
MIPEJCTAaBICHHS MOTYYCHHBIX JaHHBIX ) IPOIecCa OCYIIECTBICHUS OLIEHKU JOCTIKEHHIA 00yJarOIInXCs.



