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[osicHuTeIbHASA 3aNUCKA
[TporpamMma coctaBieHa B COOTBETCTBUU ¢ TpeOoBaHusiMU DeiepaibHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNbHOT0 CTaHJapTa BTOPOTO MOKOJIEHHUSI OCHOBHOTO 00IIero o0pazoBanus mo (usmuke

¢ [Ipukaza MunucrepcTtBa oOpazoBanus U Hayku Poccuiickoit ®@enepamun: «O06
YTBEPXKACHHH W BBEACHHUM B JCHCTBHE (helepaibHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJIapTa OCHOBHOTO oOmiero oOpa3zoBanus» oT 17.05.2012
roga Ne413. C uzmeneHusiMu u gonoiHeHusMA oT 29.12.2014 roga, 31 nexaOps

2015 rona, 24 centsiops, 11 nexadps 2020 rona.

Pazpaborannas pabovas mporpamMma peanusyercs o yueOnunky: Mskumes I['.4., ByxoBues
b.b., Yapyrun B.M. ®usuka, 11 knacc. Y4ueOHuK 1111 00111e00pa30BaTe/IbHBIX OpraHn3anni, —M:
ITpoceemenue, 2023, paccuntannas Ha 34 yaca B roJ (1 yac B HeZlesr0) ¥ HarpaBjieHa Ha 0a30BBIiA
(o01eoOpa3oBaTeIIbHBIN) YPOBEHb U3YUYCHHUS ITPESIMETA.

LlenTps! 00pa3oBaHMs €CTECTBEHHO- HAYYHOI HAaNpaBIeHHOCTH « TOUKa pocTay CO3/1aHbI C
LEJIBIO PA3BUTHA y 00yUaIOIIMXCS €CTECTBEHHO- HAy4YHOM, MaTeMaTH4eCKOM, HHPOPMALIMOHHOM
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOIO M KPEAaTUBHOI'O MBILUIEHNUS, COBEPIIIEHCTBOBAHUS
€CTECTBEHHO- HayYHO! HAlpaBJIEHHOCTH, a TAKXKE JIJIs IPAKTUUECKOW 0TpabOTKH yueOHOTo
MaTepuaia 1o y4eOHbIM npeameram «Duzukay, « Xumus», «bruoaorus

Ieans u 3apaun:

e Peanu3zanusi OCHOBHBIX 00I€00pa30BaTeNbHBIX NPOrpaMM IO Y4eOHBIM IpeaMeTaMm
€CTECTBEHHO-HAYyYHOW HAlpaBJICHHOCTH, B TOM 4YHCIE B paMKaX BHEYpOUHOI
JEATETLHOCTH O0yUYaIOIUXCS.

e Pa3paboTka u peanu3zainys pa3HOYPOBHEBHIX TOMOJHUTEIBHBIX 00IIE00pa30BaTEIbHBIX
IporpaMM €CTECTBEHHO-HAayYHOH HAalpaBIEHHOCTH, a TAaK)K€ MHBIX NPOrpaMM, B TOM
qucie B KAHUKYJISPHBIHN EpUOI.

e BopieueHue yqamuxcs 1 neJarornyeckux pabOTHUKOB B IPOEKTHYIO JESTEIbHOCTb.

e [loBelmeHHEe NPOPECCHOHATBHOIO MACTEpCTBa IEJarorn4eckux pabOTHHUKOB IIEHTpA,
peaTn3yoIUX OCHOBHBIE U JONOJHUTENbHbIE 00111€00pa30BaTeIbHBIE TPOTPAMMBI.

e Coznanue nentpa «Touka pocTtay NpeanonaraeT OCHaIleHHe o0011eo0pa3oBaTeIbHOM
OpraHu3aiy 000pyI0BaHUEM.

[TudpoBas naboparopusi KapAWHAIBHBIM 00pa3oM H3MEHSIET METOIUKY U COJepKaHue
SKCIIEpUMEHTAIBHON  AesTenbHOCTH. Llupokuit cmekTp UM@POBBIX JATYUKOB IO3BOJISET
y4yaluMCsl 3HaKOMHTBCSL C TapamerpamMH (U3UYECKOrO OSKCIEpHMEHTa HE TONbKO Ha
KaueCTBEHHOM, HO U Ha KOJIMYECTBEHHOM YPOBHE.

B mpouecce dopMupoBaHHs SKCIIEPUMEHTAIBHBIX YMEHUH MO (PU3MKE Ydalluics YYHUTCs
MIPEACTaBIATh HHPOPMAIHIO 00 UCCIIEI0BAaHUN B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIMCHIBATh HKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJENb SKCIEPHUMEHTA,

(bUKCHpOBaTh BHUMAaHUE HA M3MEPSIEMBIX (PU3NUECKHUX BETMUMHAX, TEPMHHOIOTHH;

¢ B TaOJIMYHOM: 3aIOJIHATH TaOIHIIbI JAHHBIX, JIEKAIUX B OCHOBE MOCTPOEHHS rpauKOB (IIpr
3TOM Y y4alllMXCsl BOSHUKAET EPBUYHOE MPE/ICTABICHUE O MacIITabax BEIMYNH);

* B rpaMyecKOM: CTPOUTH I'paUKy MO TAOJMYHBIM JAHHBIM, YTO TO3BOJISICT MEPEUTH K
BBIZIBIKEHHIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTU MEXY (PU3NUECKUMH BETMUMHAMH.

* B aHAJIMTHUYECKOM (B BHJIE MaTEMaTUYECKUX YpPaBHEHWH): MPHUBOIUTH MaTEMaTHYECKOE
OIMCAaHNE B3aUMOCBS3U (DU3UUECKUX BEJIMYMH, MaTeMaTUIeCKOe 0000IIEHHE TTOTyYEHHBIX
pe3yIbTaTOB.

Ilnanupyemsbie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 peaAMeTa



JIMYHOCTHBIE Pe3YabTaThl

JIMIHOCTHRIMU pe3yabTaTaMy U3YyUCHUA NPCAMCTA «Du3nKay IBISIOTCI Clicayromue yMmCHuUs:

0CO3HABaTh €IMHCTBO U LEIOCTHOCTh OKPYKAIOIIET0 MUPa, BO3MOKHOCTH €r0 O3HABAEMOCTH
U 00BSICHUMOCTH Ha OCHOBE JOCTHKeHWI Hayku. [locTeneHHO BbICTpanBaThb COOCTBEHHOE
LIEJIOCTHOE MHUPOBO33PEHUE:

BBIPa0aTHIBATh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE YKU3HEHHBIE BOIIPOCHI, KOTOPHIECTABUT
JIMYHBIN )KU3HEHHBIH OIIBIT;

YUUTbCS NPU3HABATh MPOTUBOPEUYMBOCTh M HE3aBEPIIEHHOCTh CBOUX B3MIAJOB HA MHD,
BO3MO>XHOCTb UX U3MEHEHHUS;

YUUTBCS UCTIONIB30BATh CBOU B3IVIAABI HA MHp IJI OOBSCHEHHUs PA3IUYHBIX CUTYalUH, PeLICHUs
BO3HHUKAIOLIHUX TPOOIEM 1 H3BICUCHUS )KU3HEHHBIX YPOKOB;

OCO3HaBaTh CBOM HHTEPECHl, HAXOAUTb U U3y4aTh B y4yeOHHMKaxX MO Pa3HBIM MpeaMeTaM
Marepuai, UMEIONIMNA OTHOIIEHHE K CBOMM HHTepecaM. Vcronb3oBaTh CBOM MHTEPECHI s
BBIOOpa HMHIMBHUIYAJILHOM 00pa30BaTENbHOW TPAEKTOPHM, MOTEHIUAILHONW —OymyIei
npodeccuu U COOTBETCTBYIOLIETO MPO(UILHOTO 00pa30BaHus;

npuoOpeTaTh OMBIT yYacTHs B JeNlaX, MPUHOCSIINX MOJb3Y JIIOAIM;

OIICHMBATh JKU3HEHHBIC CHUTYyallMH C TOYKH 3pPCHHsI OC30MacHOTO 00pasa >XU3HH U
COXpaHEHUS  37I0pOBbS.  YUHMThCS  BBIOMpATh  CTHIb  TOBEICHUS,  IPHUBBIYKH,
obecnieynBaromre 6e30macHblii 00pa3 )KM3HU U COXPAHEHUE CBOETO 3[I0OPOBBS, a TaKKeE
OJIM3KUX JIOAEH U OKPYKAIOLIHNX;

OLICHUBATh HKOJOTUUECKUN PUCK B3aMMOOTHOILIEHUI uelioBeKa U Mpupojsl. DopMHupoBaTh
HKOJIOTUUECKOE MBIIUICHUE: YMEHUE OICHUBATH CBOIO JEATEIHHOCTh M TOCTYIKH JIPYTHX
JOJIeN ¢ TOYKHU 3PEHUSI COXPAHCHHS OKPYKAIOIIEH CpPEeIbI.

MeTanpeaMeTHbIe Pe3YabTAThI

MeranpeaMeTHBIMU pe3yabTaTaMu u3ydeHus npeamera «dusnkay spusercs popmupoBanue YV /I.

PeryasituBubie YV /|

CamocTosTenpHO 00HAPYKUBATH U POPMYITHPOBATH TPOOIEMY B KIACCHOW U MHIMBUTY ATTHHON
y4eOHOIl 1eATeIbHOCTH.

BoiaBurate Bepcuu perueHus NpoOIeMbl, OCO3HaBaTh KOHEUHBIH pe3ysbTar, BHIOMpATh U3
IPEIOKEHHBIX CPEJICTB U ICKATh CAMOCTOSITEIFHO CPE/ICTBA IOCTHIKEHUS LETTH.

CocraBniTh (MHAMBUIYATbHO WM B TPYIIE) IUIaH PELIeHHs TPOOIeMBbl.

PaboTas mo mpennokeHHOMY M (MJIM) CaMOCTOSTENBHO COCTAaBIEHHOMY IUIaHY, HCIONb30BaTh
Hapsay C OCHOBHBIMH CPEACTBaMH U JIOTIOHUTENBHBIC: CIPABOYHYIO JIUTEPATypy,
¢duznueckre npubOpsl, KOMIIBIOTEP.

[InanupoBaTh CBOI MHAMBHAYAIBHYIO 00pa30BaTENbHYIO TPAECKTOPHIO.

PaGoTatp 110 CaMOCTOATENBHO COCTABICHHOMY IUIaHY, CBEPSACH C HUM U IENBIO ACATENBHOCTH,
VICTIPaBJIsisl OLIMOKH, UCTIONB3YS CAMOCTOSATENBHO T0JOOpaHHBIE CPEACTBA.

CaMoCTOSATEeNbHO 0CO3HABATh NMPUYMHBI CBOETO YCIIEXa WIIM HEeycIlleXa M HaXOAUTh CIOCOOBI
BBIXO/Ia M3 CUTYaIlHH HEeyCIeXa.

VMeTh oOleHMBaTh CTEMEHb YCHEHMIHOCTH CBOEH WHIMBUAyalbHOW 00pa3oBaTeNbHON
JeATETbHOCTH.

JlaBaTb OIIEHKY CBOMM JINYHOCTHBIM Ka4eCTBAM U YePTaM XapakTepa («KaKoB s»), OMPENeITh
HAIPaBICHHUS CBOETO Pa3BUTHA («KAKUM s XOUY CTaThy, «4TO MHE JUIS 9TOTO HAJI0 CHIEJIAThY).

ITo3naBatenbubie YV /[

AHanu3upoBaTh, CPABHUBATH, KJIACCUPUIUPOBATH U 0000IIaTh M3yYEHHBIC MOHATHSL.
CTpouTh JOTHYHOE pACCYXICHHE, BKIIOYAIOIIEEe YCTAHOBICHHE TPUYMHHO - CIEICTBEHHBIX
CBA3EN.



[Ipencrapnath MHGOPMAIUIO B BUE KOHCIEKTOB, TAONMHII, CXeM, IPadHKOB.

[IpeoOpazoBbiBaTh MHGOPMAITUIO U3 OJHOTO BUAA B JPYTrOM M BHIOMPATH YIOOHYIO AJIsCEOs
dbopmy buKcanuy ¥ TPeICTaBICHNS HHPOPMAITHH.

Hcnonp30BaTe paszinuyHble BUABI YTEHHS (M3ydaroliee, MpOCMOTPOBOE, O3HAKOMHTENBHOE,
MIOUCKOBOE), TPUEMBI CITy IIIAHHS.

CamoMy co3/1aBaTh HCTOYHMKH MH()OPMAIMK PA3HOTO THIIA ¥ JUIS Pa3HBIX ayIUTOPHUiA, COOI0IATh
npaBuiia HTHPOPMAIMOHHON O€30MTaCHOCTH.

YMeTh HCIONB30BaTh KOMITBIOTEPHBIE W KOMMYHHKAIIMOHHBIE TEXHOJOTHH KaK WHCTPYMEHT/IJIS
JOCTHOKEHUS CBOUX IIEJICH.

VMeTh BHIOUpATh ajieKBAaTHBIC 3a/jaue MPOrPaMMHO-AINNAPATHBIE CPECTBA M CEPBUCHL.

IIpeamernbie YY1

HpI/I o6yquI/m (I)I/IBI/IKC JACATCIIbHOCTD, CBA3aHHAA C IIPOBCACHHUECM (bHSH‘l@CKOI‘O OKCIICPUMCHTA,
OKa3bIBaeTcs KoMIuleKcHOM. OHa BKIIOYAeT B ce0s pAA 5TallOB: INTAHUPOBAHUC, MOACIIUPOBAHUC,
BBIABMKCHUC T'HIIOTC3, Ha6J'IIOI[eHI/IC, HOH60p HpI/I60pOB 1 IMOCTPOCHUC YCTAHOBOK, U3MCPCHUC,
IIPpCACTABJICHUC U O606H.ICHI/I6 PE3YyJILTATOB. I[J'IH OCBOCHUA YKA3aHHBIX 3TAIIOB IIPUMCHACTCS

SKCIEPUMEHTAIILHBIN METO M3YUCHUS (PU3NUECKUX SBICHUI M MPOIECCOB.

Pemenne IKCIIEPUMEHTAJBHBIX 3aJa4 Q)opanyeT Y yuamuxcs CJIeAyrnuue yMEeHus:

IPOBOJIUTH HAOMIOICHHUS U OIKMCHIBATD HX;

3a/1aBaTh BOMPOCHI M HAaXOIUTh OTBEThl HA HUX OIBITHBIM NYTEM, T. €. IUIAHUPOBAThH
BBIMIOJIHEHUE MPOCTEUIIINX ONIBITOB;

TPOBOAUTH MPSIMbIe U3MEPEHUS MPH MOMOIIM HAauOOJee YacTo MCIOb3YEeMbIX MPUOOpOB;
TPECTABIATH PE3YIIbTAThl H3MEPEHUH B BHIE TAOMHII;

JIeNIaTh BEIBOJBI Ha OCHOBE HAOJIOIEHUN;

HAXOJWTh IPOCTEUIINE 3aKOHOMEPHOCTH B IIPOTEKAHUH SIBJIEHUH M OCO3HAHHO UCIIOJNB30BATh UX B
TIOBCETHEBHOM JKM3HU, COOMIOZAs pasyMHbIC TpaBWIa TEXHUKH OE30MaCHOCTH M TPOTHOZUPYS
MOCTIE/ICTBUS HENPABUIIbHBIX JIEHCTBHIA.

B npomnecce 3kcnepuMeHTAIBLHOIO HCCAeA0BaHuA (pU3nyecKuX siBJaeHn# (IpoueccoB) n
000011eHUS NMOJYYEHHBIX Pe3yJIbTATOB y4alluecs N0JKHbI HAyYHThCH:

yCTaHaBIHMBaTh (D)YHKIMOHATIBHYIO CBS3b M B3aMMO3aBUCHUMOCTH SBIEHUH (TPOLECCOB);
MO/JIETUPOBATH SABJIEHUS (TIPOLIECCHI);

BBIJIBUTATh TMIIOTE3bl, SKCIIEPUMEHTAILHO IPOBEPATh UX M MHTEPHPETUPOBATH MOJYYEHHBIE
pe3yJIbTATHI;

u3y4aTh (PU3MUYECKE 3aKOHBI U TEOPHH, YCTaHABIUBATh IPAHUILBI UX TPUMEHUMOCTH.

Kommynukatususie YY /|

OtcranBas CBOIO TOUKY 3pEHHMS, MPHBOAUTD apTyMEHTbHI M MOATBEPKIATh UX (aKTaMH.

VMeTh B JIMCKYCCHH BBIIBUTaTh KOHTPApTYMEHTHI, IepedpazrpoBaTh CBOK MbICTbL (BJaJieHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

Vuutses KPUTUYHO OTHOCHUTBCA K CBOEMY MHCHHIO, YMCThH ITPpU3HABATh OIIMO0YHOCTH CBOErO
MHEHUS M €T0 KOPPEKTUPOBATb.

PaznnuaTh B MMCHMEHHOM M YCTHOH peun MHEHHE (TOUKY 3pEHHs), JOKa3aTelbCcTBa (apryMEHTHI,
(axThI), TUIIOTE3bI, AKCUOMBI, TEOPHUH.

VMeTh B3MISHYTh HA CHTyalMI0 C WMHOM TIO3WIMM W JIOTOBAPMBATBCA C  JIIOJBMH,
OPpUACPKUBAOIIUXCA HHBIX TOYCK 3PCHUS.

IIpeamMeTHbIe pe3yabTaThI



BbInVCKHUK HAVYHTCS:

JIEMOHCTPHPOBaTh Ha HPHUMEPax pojb U MECTO (U3UKH B (OPMUPOBAHUHM COBPEMEHHOI
Hay4HOH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOH TEXHUKH M TEXHOJIOTHH, B PAKTHIECKON
JIeITeIILHOCTH JTIOJICH;

JEMOHCTPUPOBATh Ha MPUMEPaX B3aUMOCBS3b MEKAY (PU3UKOW M IPYTUMH €CTECTBEHHBIMHU
HayKaMH;

HCTIONb30BaTh UH(OPMALHIO (PU3MUECKOr0 COIACPKAHHS MPH PEIICHNN Y4eOHBIX, PAaKTUUECKUX,

MPOCKTHBIX U UCCIICAOBATCIILCKUX 3a0a4, UHTCTPUPY I/IH(iJOpMaI_H/IIO U3 pa3JIMYHbIX UCTOYHUKOB 1
KPUTUYECKH et OLICHHUBaAsI,

HPOBOAUTH MPSMbIE U KOCBEHHBIE U3MEHEHHUS (PM3UUECKUX BETMYHH, BHIOMPAs H3MEPUTEIbHBIC
npuOOpsl C y4€TOM HEOOXOAMMOW TOYHOCTH W3MEPEHHUH, IUIAaHUPOBATH XOA H3MEPEHUH,
TI0JIy4YaTh 3HAYCHUE M3MEPSAEMON BEIMYHMHBI U OLCHUBATH OTHOCUTEIIBHYIO NOIPEIIHOCTD 10
3aJJaHHBIM (hOopMyIIaMm;

NPOBOAUTH MCCIEJOBAHUA 3aBUCHUMOCTEH MeXIy (U3MUECKMMH BEIMYMHAMU: POBOJUTH
U3MEPEHNS U ONPEJEIIATh HA OCHOBE MCCIIEI0BAaHUA 3HAUCHUE TIAPAMETPOB, XapaKTEPU3YIOIIUX
JIAHHYI0 3aBHCUMOCTb MEXJY BEIMYMHAMH, U JeNaTh BbIBOA C YYETOM IOTPELIHOCTH
U3MEPEHHU;

pelath Ka4ecTBEHHbIC 33/1aukl (B TOM YUCIE U MEXIIPEAMETHOIO XapaKTepa): UCIOMIb3ysl MOJIEIH,
(u3nyecKre BEIMYMHBI U 3aKOHbI, BBICTPAUBATh JIOTMYECKU BEPHYIO LENOYKY OObSCHEHUS
(Ioka3zarenbCcTBa) NPEIOKEHHOTO B 3a/1a4€ Ipoliecca (SIBICHUs);

pemarb pacy€THble 3aJjaul C SBHO 3aJaHHON (PM3MYECKOH MOJENbl0: HAXOAUTH (U3MUYECKHe
BEIMYMHBl ¥ 3aKOHBI, HEOOXOAMMBIE M JOCTATOYHbIE JUIs €€ PELIeHHs, MPOBOJUTH PAcuéThl U
NPOBEPSTH MOJTYUYEHHBIN PE3yJIbTaT;

UCIONb30BaTh MH(POPMAIMIO U TNPUMEHATh 3HaHUS O MNPHHIMIAX PabOTHI M OCHOBHBIX
XapaKTePUCTUKAX HM3YUEHHBIX MallWH, NPUOOPOB M JPYIMX TEXHUYECKUX YCTPOMCTB IS
pelIeHus MPaKTHYECKUX, Y4eOHO-HCCIIeI0BAaTENbCKUX U IIPOEKTHBIX 3a/1a4;

BhINYCKHHK IOJYYUT BO3MOKHOCTh HAYYNTHCS:

HOHMMAaTh U OOBSCHATH LEJNOCTHOCTh (DU3MUECKOM TEOpuH, pasziaudaTh TpaHUIBI €€
NPUMEHUMOCTH U MECTO B Ay APYTuX (GU3NUECKUX TEOPUiL;

BJIa/IETh MPUEMAMH TIOCTPOCHHS TEOPETHUECKUX J0KA3aTeNIbCTB NPOTeKaHUs QU3MUECKUX SBICHUN
¥ [IPOLIECCOB Ha OCHOBE MOJyYEHHBIX TEOPETHUYECKUX BBIBOAOB U JI0KA3aTENIbCTB;

BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHHS OCHOBOIOJATAIOIIMX 3aKOHOB;

CaMOCTOSATENBHO TJIAHUPOBATh U TPOBOJUTH (DM3MUECKUE IKCTIEPUMEHTBI;

XapakTepu30BaTh TN00aTbHBIE TPOOJIEMBI, CTOSIIME Mepe] YelOBEYECTBOM: SHEpPreTHYecKHUe,
CBIPBEBbIE, IKOIOTHYECKUE, — U POJIb (PU3UKH B PEILICHUH 3THX PoOiIeM;

pemarh MpPaKTUKO-OPHEHTHPOBAHHbIE KAaueCTBEHHbIE M pacu€THble (QU3MUYECKHE 3aJauu C
BBIOOPOM (PMBMYECKON MOJIENIN, MCIONB3Ysl HECKOIBKO (DPU3NYECKHUX 3aKOHOB WU (OPMYII,
CBSI3BIBAIOLINX U3BECTHBIE (PU3NUECKHE BETUUUHBI, B KOHTEKCTE MEXKIIPEAMETHBIX CBS3€EH;
OOBSACHSTH MPHUHIUITEL PA0OTHI U XapaKTEPUCTUKH U3YUECHHBIX MAIINH, TPHOOPOB U TEXHUIECKUX
YCTPOWCTB;

HCIO0MIB30BaTh HHPOPMALHIO (U3UUECKOTO COepKAHUS TIPU PEIIeHUH y4eOHBIX, NPAKTHUECKHX,
HPOEKTHBIX U HCCIIEA0BATENBCKUX 3a]1a4, MHTETPUPYs MHPOPMALIMIO U3 Pa3TMYHBIX HICTOYHUKOB
U KpUTHYECKH €€ OLIeHHUBAS,;

pa3au4yaTh M yMETh MCIOJIb30BaThb B yueOHO-HCCIIENOBATENbCKON EATEIbHOCTH METOMBI
HAay4YHOTO MO3HAaHMS (HaONIOAEHME, ONHCAHHE, W3MEpPEHHE, HSKCIEPHMEHT, BBIJIBH)KCHUE
THIIOTE3bI, MOJICTUPOBAHUE U AP.) U POPMBI HAYIHOTO MO3HAHUS ((aKThI, 3aKOHBI, TEOPHH),
JIEMOHCTPUPYsI Ha IPUMEpPaX UX POJIb U MECTO B HAYYHOM IO3HAHUU;



Coaep:kaHue Kypca BHEYPOUHOIi eaTebHOCTH hu3ukm 11 Kiaace

HazBaunue

paznena

Coneprxanue pasjena

Koun-
BO
4acoB

DJIeKTPOAMHAMHUKA

MarsuTHOE 110JIe U
QJICKTpOMAaranuTHas
HUHIAYKIOUA

B3anmoneiictBue TokoB. MarHuTHOE MOJIE TOKA.
WNunykumst marautHOro nossi. Hanpasienne MarHuTHOM
nnayknuu. Cuna Amnepa. Moayib BEKTOpa MarHUTHOM
unaykiun. Hanpasnenue cunsl Amiiepa u ee popmyia.
DNEeKTPOU3MEpPUTENbHbIE IPUOOPHI, TPOMKOTOBOPHUTEII.

JluHuM MarHuTHOM MHAYKIMU. BuxpeBoil xapakrep
MarHuTHOro noJit. OnHOpogHOE MarHuTHOE ToJie. Cuia
Jlopenna. HarrpaBnenue cunbl Jlopenna u ee popmyia.

MaruuTHbI€ CBOMCTBA BellecTBa. DeppOMarHeTUKH.

MarnuTtHas 3anuch U XpaHeHue nH(opMaInu.

MarHuTHBbIM MOTOK. DJIEKTPOMArHUTHAST UHIYKITHS.
[IpaBuio JleHna. 3aKoH 31EKTPOMarHUTHOW UHAYKIIUU
@apazes. BuxpeBoe anexkrpuueckoe nose. BzauMocBs3b

3JEKTPUYECKOTO U MArHUTHOT'O TOJIEH.
DnekTpoMarHuTHoe moje. CaMOUHIYKITHS.
NHayKTUBHOCTD. DHEPTUsi MArHUTHOTO TOJIA.

Jlabopamopuas paboma:
W3mepenne MarHuTHOW WHIYKIIHH

HSyquI/Ie SABJICHUSA 3J'IeKTp0MaFHI/ITHOI71 HHAYKOWUU

KoJse0anus v BoJHBI

15

Mexanunueckue
KoJIcOaHHus U
3JI€KTPOMAarHUTHbHIE
KoJIeOaHMs

Mexannueckue konebanus. CBoOOOAHbIE KOCOAHMUS.
AMrmatyza, mepuo, 4actoTa, asa koaedaHui,
HauyanbHas ¢a3za xonebanuil. ['apmonnueckue
Kosie0aHus. YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Casur ¢a3. Marematndyeckuii MmasTHUK. ©opmyiia
nepuoja KojebaHuii MaTeMaTHYecKoro MasiTHUKa (0e3
BbIBOJIa). KoneGanus rpy3a Ha npyxune. @opmyna
repuo/a KojiebaHuii rpy3a Ha pykuHe (0€3 BBIBOA).
[TpeBpartieHus SHEPTUU IPU KOJICOATEIBHOM JBHUKEHUH.
Boinyxnennsie konebanus. Pezonanc. ABTokonebanus.
DnekTpoMarHuTHele Kosebanus. CXOJICTBO U pa3inyue
MEXaHUYECKUX U AJIEKTPOMATHUTHBIX KOJICOAHUH.
Koneb6arenbublii kKoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJeOaHus B K0OJIeOaTeIbHOM
koHType. Dopmyna Tomcona (6e3 BbIBOA).
CoOcTBeHHas 4acTOTa KOJICOAaHWH B KOHTYPE.




[TpeBpareHust SHEPTUU B KOJICOATEIHLHOM KOHTYPE.
Boiny>keHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI.
ONEeKTpUUECKUI PE30HAHC.
[Tepemennsbiii Tok. KongeHcaTop v Katyuika B 1EH
IIEPEMEHHOT0 TOKAa. AKTHBHOE COIIPOTUBIICHUE.
JeiicTByromiue 3Ha4eHusl IEPEMEHHOT0 TOKa.

Jlabopamopuas paboma:
OnpezeneHre yCKOPEHUs: CBOOOTHOTO TaICHHS IIPH
MTOMOIIY MasiTHHUKA.

IIpousBoacTso, [Ipon3BOACTBO 3JIEKTPUUECKON SHEPTUH.
fiepeaata 1 Tpanchopmarop. [lepenada FMeKTPUIECKON SHEPTUN U
HCIOJIb30BaHUE
AlICKTPHICCKOM €€ UCIO0JIb30BaHUE.
SHEPrUu
Mexanuueckue Pacripoctpanenue koneOaHuil B yIIPpYTUX Cpeax.
BOJIHBI [Tonepeunble U TPOOJIbHBIE BOIHBIL. JIJINHA BOJIHBI.
CBs13b JUIMHBI BOJIHBI, CKOPOCTH €€ PaclpOCTPAHEHUS U
nepuoja (4acToThl). Y paBHEHUE TrapMOHUYECKO BOJIHBI.
Hudpaxius mexanndeckux BoiH. KorepeHTHBIE
MeXaHU4YecKue BOJIHBL. VHTepdepeHIns MeXaHnYeCKuX
BOJIH.
DneKTpOMarHuTHbHIE OneKTpoMarHuTHbIE BOJHBL. CKOPOCTH
BOJIHBI AJIEKTPOMAarHUTHBIX BOJH. CBOMCTBa

OJICKTPOMArHMTHBIX BOJIH.

[TpunuMn nepenauun HHQGOPMALIUY C TOMOIIbIO
JJIEKTPOMArHUTHBIX BOJIH HA IIPUMEPE PAAUOCBI3H.

Onruka

CBETOBBIE BOJIHBI

CBeToBbl€ 1yun. 3aKOH IpeIoMIIeHUs cBeTa. JIMH3EIL.
Xox nmydeit B muH3ax. OnTuyeckas CHiia JUH3bI U
CHCTEMBbI OJIM3KOPACIIOIOKEHHBIX JIMH3. [lonyuenue
n300paxeHui B TuH3ax. @opMyiia TOHKON JTHH3BI.
VBenuyenue muH3bl. OnTHYeCKHE TPUOOPHI.
Cxopocts cBera. [Ipusma. Jlucnepcus ceera.
CBer Kak 351eKTpoMarHuTHas BojaHa. KorepeHTHOCTb.
[TorydyeHne KOTepeHTHBIX CBETOBBIX BOJIH.
Wntepdepentus ceera. Audpakuus cera.
Hudpaxnuonnas pemerka. [lonspusamnus cera.
IlonepeyHocTs CBETOBBIX BOJH. Pa3pemaromas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

Jlabopamopuvie pabomol:

Omnpenenenne ONTHYECKON CHITBI U (POKYCHOTO
paccTostHUsI COOMparoIel JTUH3BI




5. 3Mepenue JIMHbBI CBETOBOK BOJIHBI C IOMOLIBIO
T (hpaKITMOHHON PEIICTKH.

N3nyuenue u
CIIEKTPBI

Bunpl nznyuenuii. UcTouyHUKM CBeETa.
DJIEKTPOMArHUTHbIE U3TYUYEHUS Pa3HbIX JIUANa30HOB
JUTMH BOJIH — PaJMOBOJIHBI, HHPPAKPaCHOE, BUIUMOE,
yIBTPapUOIETOBOE U PEHTTCHOBCKOE H3ITYUCHHUS.
Nctounuku, CBOMCTBA U MPUMEHEHUE ITUX U3TYyUYCHHI
Jlabopamopnas paboma:

Ha6J’II-OI[€HI/I€ CIUIOIITHOT'O M JIMHEHYaTOTO CIICKTPOB.

KBanrToBas pusuka

CBeTOBBIE KBAHTEI

I'mnoresa I1nanka o kBanrax. [locrosannas [linanka.
®oron. OmneiTel JIebenea nu BapumoBa. @otosddekr.
[Ipumenenne potodrdhdexra B TexHuKe. ONBITHI
CroneroBa. YpaBHeHue DifHiuTelHA 17151 poTodPdeKTa.
KopnyckynsipHo-BoiaHOBOM Tyanu3M. ['unoresa ne
Bpoiinst 0 BOTHOBBIX cBOMCTBax yactull. Judpakuus
31eKTpOHOB. COOTHOIIIEHHE HEOIPEAEIIEHHOCTEN
['eitzenOepra.

duznka aTOMHOTO
spa

B3auMoIecTBUSI. CTATUCTUYECKHUI XapaKTep MPOIECCOB

JIuneituateie cekTpbl. CIIOHTAHHOE U BBIHYKJECHHOE
U3JIy4eHHs cBeTa. JIasepsl.
PannoaktuBHOCTS. 0-, B-, y-U3nyuenus. Metozsl
PErUCTpaLMY SACPHBIX U3IIyYCHUN. SInepHbIe pEakLIiH.
3aKkoH paJlMOaKTHUBHOTO pacnana. Ero ctaTuctuyeckuii
XapakxTep.

Mopenu cTpoeHust aTOMHOTrO sApa. HykinoHHas Mozaens
anpa. Sinepusle cuibl. JledexT Macc U SHEprus CBsA3U

spa. Y ienbHas JQHEeprus CBs3H. [leneHue u cuHTes
a1ep. DHEPreTUYECKUI BBIXOJ IACPHBIX PEAKIIMIA.

Snepnas sHepreTuka. BimsHue HOHU3UpYyOLIEH
paguanuu Ha )KUBble Opranu3Msl. [IonsTue o qo3e
H3JTy4YEHUSI.

OnemeHTapHble yacTULbl. DyHAaMeHTaIbHbIE

B MUKpPOMHUPC. 3aKOHEI COXpPaHCHUA B MUKPOMHUDPE.

KajengapHo-TeMaTHUeCKOE IUIAHHPOBAHHE MaTepHaJia




«3y4yenue sBiaeHus
9JIEKTPOMArHAUTHOM UHIYKIUN

Ne Tema Ko Jlara Hcnonb3oBanue
yp 1- 000pyTOBaHUS LIEHTPA
OK BO €CTECTBCHHO-HAYYHOU U
a 4qac TEXHOJIOTMYECKOU
OB HanpaBieHHocTel« Touka
pocta»
1| (dakr
b
a
H
QJEKTPOAUHAMMUKA (5 4.)
MarauTtHoe 1moJie ¥ 3J1eKTPOMATHUTHASA HHAYKIUA (5 1)
1 B3aumoaeiicteue TOokoB. MaruutHoe 1 JeMoHcTpanus
noJe. «3mepenue noss
MOCTOSIHHOTO MarHUTa»:
JIaTYUK MarHUTHOTO
T0JIs1, TOCTOSIHHBIN
Mar"uT MOJIOCOBOIA.
JemoncTpanus
«3mepenne nons
BOKPYT MPOBOJIHHUKA C
TOKOMY: TaTYHK
MarHMTHOTO TIOJIS, JBa
IITaTHBA, KOMILJICKT
MPOBOJIOB, UCTOYHHUK
TOKa, KJTI04
2 MaruuTHbIi 10TOK. JlabopamopHas 1
paboma Nel «I3mMepeHrne MarHUTHOM
WHIYKIAW»
3 SIBiieHUE HNEKTPOMArHUTHON 1
WHAYKIMUA. MarHuTHbIi MOTOK.
3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU
4 Jlabopamopnas paboma No2 1

MOJIsl, TMHEWKA, KaTyIlIKa-

I[aT‘{I/IK HaIpsKCHUA,
JaTYUK MarHUTHOI' O

MOTOK, ITOCTOSTHHBIN
II0JIOCOBOM MarHuT,
TpyOka u3 [1BX,




KOMILJIEKT MPOBOJIOB,
HITaTUB C JIEpHKATEIEM

5 OHeprus MarHUTHOT'O TOJIS TOKA.
DIIEKTPOMarHuTHOE I0JIe
KOJIEBAHUS U BOJIHBI (15 4.)
MexaHuuyecKkue U JIeKTPOMATHUTHbIE Kosle0aHus (8 1)
6 MaremaTuuecKuii MasiTHUK. JeMoHcTpanus
JluHamMuKa KoJje0aTeIbHOro «KonebGanust HUTSIHOTO
JIBUKCHUSI. MasiTHUKA U CBOOOJIHbIE
Kosie0aHus Tpy3a Ha
MIPYKUHE»: TaTUUK
YCKOpEHUS, IITaTUB C
Kpere:xoM, Habop
I'py30B, HUTb, HA0OP
pPY>XUH
7 Jlabopamopnas paboma Ne Kommnsrorep, natunk
3«OmnpeneneHne yCKOpeHus YCKOpEHHUs, TPpY3 €
CBOOOIHOTO Na/IEHUs NIPH ITOMOIIU KPIOYKOM, JIeTKast U
MasiTHUKa» HEpACTSHKUMasi HUTh.
pyJieTka
8 CB00O/IHBIE U BBIHYKICHHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.
9 KonebarenbHblil KOHTYD.
[IpeBpamienue 3Hepruu npu
AJIEKTPOMAarHUTHBIX KOJIeOaHUs
10 YpaBHEHHUs], ONUCHIBAIOIINE
MIPOLIECCHI B KOJIE0ATEIILHOM KOHTYpE
11 [Teproa cBOOOIHBIX AEKTPHUECKUX
KoseOaHui
12 [IepeMeHHBII JIEKTPUYECKUI TOK JemoHcTpanus
«3mepenne
XapaKTePUCTUK

MIEPEMEHHOTO TOKa»:
JIByXKaHaJIbHAs
npucTaBKa-ocuiiorpad,
3BYKOBOH I'€Heparop,
HaOOp MPOBOJIOB




13 DNIeKTPUUYECKHUI pe30HaHC JleMoHcTpanus
«IlocnenoBaTenbHbIN U
napasuieIbHbII
pE30HaHCN:
JIByXKaHaJIbHas
npHcTaBKa-ocuuiorpad,
3BYKOBOH T'eHepaTop,
pesucrop 360 Om,
KaTyIlIKa UHIYKTUBHOCTH
0,33 mI 11, KOHZIEHCATOD
0,47 mx®d, HabOp
IIPOBOJIOB
IIpousBoacTBo, Nepenaya M UCMOJIb30BAHME JIEKTPHUYECKOi IHeprum (2 4.)
14 Tpauchopmaropsr. [Tepenaua 1 JeMoHcTpanus
AJEKTPOIHEPIUH. «TparchopmMaTop»:
JIByXKaHaJIbHas
MIPUCTaBKB-ocuIorpad,
3BYKOBOH T'€HepaTop,
MHOTOOOMOTOYHBIT
TpanchopmaTop, Habop
IIPOBOJIOB
15 I'enepupoBaHue dMEKTPUIECKOMN 1
DHEPIUH.
Mexannuyeckue BOJHBI (2 4.)
16 BosiHOBBIE sIBNEHUS. 1
PacnpocTpaneHne MeEXaHUYECKUX
BOJIH.
17 JlinHa BosiHbL. CKOPOCTH BOJIHBI. 1
YpaBHeHHe Oeryuieil BOJTHBI.
DJIeKTPOMATHUTHBIE BOJHBI (3 4.)
18 DneKTpOMarHuTHas BOJIHA. 1
19 N3o6perenue paguo A.C. ITomoBbIM. 1
[IpuHUUIIBI paTIUOCBS3H.
20 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. 1
OIITUKA (8 u.)

CBeToBbI€ BOJIHBI (5 4.)




21 [Ipunuun [tolirenca. 3akoHbI 1
OTpa)XEHUsI U IIPEJIOMJICHUS CBETA.
22 Jlunza. [loctpoenne n300paKeHUi, 1
JlaBaeMbIX JIMH3aMu. Popmyia
TOHKOM JIMH3bI. Y BEJIMYEHUE JIUH3BI.
23 Jlabopamopnas paboma No4 1 OcBeTuTens ¢
«OnpeneneHue ONTUYECKON CUIIBI U HCTOYHUKOM cBeTa Ha 3,5
(hOKYCHOTO PacCTOSTHUS COOMpAroIIeit B, ucrtounuk nutanus,
JIUH3bD) KOMIUIEKT IPOBO/JIOB,
nienesas Auadparma,
SKpaH CTaJbHOM,
HAIPABIISAIONIAs C
W3MEPUTEIIBHOM IIKaJIOM,
COOMPAFOIINE JIMH3BI,
pacceuBaro1as J1MH3a,
crnaiin «Monens
MIPEAMETA» B pEUTEPE
24 Jucniepcusi, uaTepdepeHus, 1
TQpaknus CBeETa.
25 [TonepedHOCTH CBETOBBIX BOJIH U 1
AJIEKTPOMarHuTHasi TEOPHsI CBETA
Jlabopamopnas paboma Ne5
«/3mepenue IMHbI CBETOBOM
BOJIHBD»
N3nyyenne u cnexktpsl (3 4.)
26 Bunel uznyuyenuit. IcrouHuku cera 1
27 CnexTpallbHbINA aHAIN3. 1
Jlabopamopnas paboma Ne 6
«Habmro1eHre CronHoro 1
JUHEWYaTOrO CIEKTPOBY
28 WNudpakpacHoe, ynpTpaduoneToBoe u 1
PEHTTEHOBCKOE U3JIy4YEHUS.
KBAHTOBAS ®U3UKA (18 )
CaeToBbIe KBAaHTHI (2 4.)
29 3apokIeHNEe KBAHTOBOW TEOPHH. 1
dorodddexT.
30 Teopus pororddexra. 1




du3nkKa aTOMHOIO0 saApa (4 4.)

31

MeTopl HAOIIOACHUS ¥ PETUCTPALIHI 1
3JI€MEHTapHbBIX YaCTHUII

32

Snepubie peakuuu. [Ipumenenue 1
SIEPHOM SHEPTETUKH.

33

buonornyeckoe neiictBue 1
PaAMOAKTUBHBIX U3TyUYECHUN. DTaIbl
pa3BuTUS UMK dTTEMEHTAPHBIX
YaCTHII.

34

[IpoMexxyTouHas arrectauus 1

3amura IIPOCKTOB

Y4yeOHO- MeTOANYECKOE O0ecTeueHne

1. Tlporpammsl obuieoOpa3oBaTenbHbIX yupexaeHuil «®dusuka. 10-11 kmaccel», Mocksa,
«IIpocsemienuey, 2020

2. VYwuebnuk «®dusuka. 11 knacc. Knaccuueckuit kype». ba3oselit ypoBenb. Msikumies I'.51.,
byxoBues b.b., Yapyrun B.M. Mocksa, «IIpocBemienue», 2023

3. Tlocobue mns oOuieoOpa3zoBaTedbHBIX YUpekIeHUNA. 3amauHuku «{podsr». PeiMkeBny
A.Il. «®u3zuka. 10-11 xknaces». MockBa, «/poda», 2019

JIeKTPOHHBIE M LM poBbIe 00pa3oBaTeIbHbIC PECYPCHI
1.Iudposas nadopatopus nenrpa « Touka pocray

2.11OP no ¢u3suke: nuurepakTuBHble ypoku. CalT «KnaccHast pusukay.

MartepuajJbHO-TEXHMYECKOe o0ecneyeHue:
1. HoytOyk
2. Mpip
3. MynpTUMEIUIHBIN IPOEKTOP

4. DxpaH
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