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AHHOTAIIUSA K PABOYE ITPOT'PAMME KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH «M®THU 110 PU3UKE»

Pabouas mporpamma kypca BHEYpouHOH nestenbHOocTH «MDPTU no ¢usuke» (nanee —
pabouas mporpamma) pa3paboTaHa B COOTBETCTBHUH CO Cienyromield o(uimanbHOW MpaBOBOM
uHpopManueit:

— ®epaepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

— IIpuxkazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OG6 yTBep)aeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBep)aeHUU
denepanbpHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUNY;

— CanurapasiMu  TipaBuiiamMu u Hopmamu CanlluH 1.2.3685-21 «I'uruennueckue
HOpPMAaTHUBBI U TpeOOBaHUA K 00ECIIeYeHNI0 0e30MacHOCTH U (W) Oe3BPETHOCTH Ul YeIoBeKa
(bakTOpoB cpeabl 0OUTaHUA», YTBEPKIECHHBIMU MOCTAaHOBJICHUEM | J1aBHOTO roCyJapCTBEHHOTO
canutapHoro Bpada Poccuiickoit ®enepanuu ot 28.01.2021 Ne 2;

— CanurapasiMu  nipaBwiiamu  CIT 2.4.3648-20 «CaHuTapHO-3TIUAEMUOJIOTHIESCKUE
TpeOOBaHUSI K OpraHU3al[MsM BOCHUTAHHUS W OOYYEHMs, OTIbIXa W O3JOPOBJICHUS JAETeH U
MOJIOJICKN», YTBEP)KACHHBIMH TIOCTAHOBJIEHHWEM [ JIaBHOTO TOCYAapCTBEHHOTO CAaHUTApHOTO
Bpada Poccuiickoit @enepanun ot 28.09.2020 Ne 28;

— o0pa3oBarenapHOI MPOrpaMMBI cpeHero obmiero oopasoanus Jlumes Ne 369.

Pabouass mporpamMma obGecrieunBaeT JOCTIKEHUE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
o0pa3oBaTeNnbHOI MPOrpaMMbl CpeHero obmiero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBbHYIO 3aMUCKY;

— Pe3ynbTaThl 0CBOCHUS Kypca BHEYPOUHOU JESITENbHOCTH;
— CopepxaHue Kypca BHEYPOUHOU JIEITENbHOCTH;

— TemaTuueckoe miaHUpPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToi pemenueM [lemarornyeckoro coseTa
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBbHAA 3AIINCKA

PaGouas mporpamma Kypca BHEYpOUHOU JIEATEIHHOCTH pa3padoTaHa Ha OCHOBE:

— ®epaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Denepauuny;

— Ilpukaza MunoOpHayku Poccum o1 17.05.2012 No413 «OO06 yTBepKICHHH
dbenepalbHOTO  TOCYAApPCTBEHHOTO  00pa30oBaTEIBHOTO  CTAaHAApTa  CPEAHEro  OOIIero
o0pa3oBaHUY;

— Ilpukaza Munnpocsenienuss Poccum ot 18.05.2023 Ne 371 «OO6 yTBepkacHUH
benepanbHON 00pa30BaTEIILHON MTPOTPaMMBbI CPETHETO 00IIIEeT0 00pa30BaAHU;

— Meroanueckux PEeKOMEHAIUI M0 HMCMOJIh30BAHUIO U BKJIIOYCHHUIO B COJCPIKAHUE
nporecca OOy4YeHHsT M BOCHHUTAHHUS TOCYAApCTBEHHBIX CHMBOJIOB Poccuiickoir ®eneparum,
HampaBJIeHHBIX MUCbMOM MuHIpocBemeHus ot 15.04.2022 Ne CK-295/06;

— Meroanuecknux peKOMEHAAMN [0 YTOUHEHUIO TTOHATHS U COAEPKaHUS BHEYPOUHOU
JESTEIbHOCTH B paMKax peaau3allid OCHOBHBIX 00I1e00pa30BaTeIbHBIX IPOrpaMM, B TOM YHUCIIE
B YaCTH MPOCKTHOM JEATENHHOCTH, HAIIPABJICHHBIX MUChbMOM MuHoOpHayku ot 18.08.2017 Ne 09-
1672;

— Crparerun pa3BuTus BocnuTaHus B Poccuiickoir @enepanuu Ha TEPUOL
1o 2025 rona, yrBepkaeHHOM pacniopsikeHueM [IpasutenscTBa ot 29.05.2015 Ne 996-p;

— CanurtapueiMu  nipaBuiiamu 1 HopMmamu  CanlluH 1.2.3685-21 «I'urnenuueckue
HOPMATHBBI U TpeOOBaHMS K 0OecreueHnI0 0e30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
bakToOpoB cpeibl 0OUTaHU», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHYECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP)KICHHBIMU IOCTAHOBJIEHHEM [JITaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepannu ot 28.09.2020 Ne 28;

— OCHOBHOW 00pa30BaTEIHLHOM MPOTPAMMBEI.

[Tporpamma kypca BHeYpouHOil nesitensHocTH «MDPTU no ¢pusuke» Ha ypoBHE CpETHETO
obmero oOpa3oBaHus pa3paboTaHAa HAa OCHOBE IOJIOKEHWH M TpeOOBaHUN K pe3yJbTaraM
OCBOCHMS OCHOBHOM 00pa3zoBaTeiabHOM mporpaMmel, npenctasieHHbIx B @PT'OC COO, a Takxe ¢
yu€ToM (enepaabHOM pabodell NporpaMMbl BOCIUTAaHMS W KOHLENIMHM HPENoJaBaHMs
Poccuiickoit @enepannu, peanu3yonux OCHOBHbIE 00pa30BaTeIbHBIE IPOrPAMMBI.

ConeprkaHue porpaMMbl HaIPaBJIEHO Ha POPMUPOBAHUE ECTECTBEHHO-HAYUYHOW KapTHHBI
mupa oOyuaromuxcs 11 kmaccoB. IIporpamma coorBerctByer TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METANIPEIMETHBIM Pe3yIbTaTaM 00y4EHUs, a TaKXKe
YYUTBIBAET HEOOXOJMMOCTh peaH3allid MEXIIPEIMETHBIX CBSI3€H C €CTEeCTBEHHO-HAYyYHBIMH
y4eOHbIMU IIpeaMeTaMu. B Hell onpenensoTcss OCHOBHBIE 1E/IM U3Y4YEeHUsl Ha YPOBHE CPEIHETO
oOmero o0Opa3oBaHHUs, IUIAHHpYEMbIE  pE3yJbTaThl OCBOCHHS  Kypca: JIMYHOCTHBIE,
MEeTaIpeIMETHbIE, IIPEAMETHBIE.

IIporpamma BKiIrO4aeT:

— IUIAHUpYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3HKH Ha 6a30BOM ypOBHE, B TOM UHCIIE
IPEIMETHBIE PE3YJIbTaThI 10 T01aM O0YUYEeHHUS;

— conepxkaHue yuebHoro npeamera «Puznkay» 1o rojgam ooydeHusl.

du3nka Kak Hayka 0 HanboJjee 00IMX 3aKOHaX MPUPOJIbL, BHICTYTAs B KAUECTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpPY>KaroLIeM MHpE.
[IkonbHBI Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTUBHOE



npUMeHeHHe (PU3MUECKUX 3HAHUN ONPEEISCT XapaKTep U pa3sBUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cepe HSHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX MAaTepHalOB C
3aJJaHHBIMH CBOMCTBAaMH U Ipyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOM BKJIa B (popMupoBaHue
€CTECTBEHHO-HAyYHOUW KapTHUHBI MHUpa 00ydaroImuxcs, B (pOpMUPOBAHHWE YMEHUU MPUMEHSATH
HAYYHBII METO/] O3HAHUS IIPH BHITIOJIHEHUH UMHU Y4€OHBIX MCCIIEJOBAHUH.

B ocHOBY kypca ¢usuku 11t ypoBHS CpeTHETO 00IIero 00pa3oBaHus MOJOKEH PSIT UICH,
KOTOpPbIE MOKHO PaccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl KypC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoes eenepanuszayuu. B cooTBETCTBUU C HEll MaTepuall Kypca Gpu3nku o0beInHEH BOKPYT
buzndeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanojaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO
noTeHIuana (Gu3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3uku npeamnosiaraet 3 HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocusayuu peamusyercss IMOCPEACTBOM BBEICHHS JIIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkke 00CyX AeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMH AJIEMEHTaMU Kypca (M3MKH Ha YPOBHE CpPEIHEro odmero odpa3oBaHus
ABJISIIOTCS  u3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTaBICHUSIX O IPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHil, NJsl OMHMCAaHUSA €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucreMHO-esTeIbHOCTHBIN MOX0/] B Kypce (PU3UKU pean3yeTcsl MPexkie BCEro 3a CUéT
OpraHu3aluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIB30BAHHE CHCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB U
7a00paTOpHBIX pPabOT, KOTOpBIE B Iporpamme Mo (usuke oObeAWHEHBI B OOLIUI CIUCOK
YUEHUYECKUX MPaKTUYECKUX paboT. BeineneHune B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJSI M OLIEHKH, OCYLIECTBISETCS YJYacTHUKaMH 0Opa30BaTEbHOTO
mpoIriecca UCXO0/sl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabuHera (usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (PU3MYECKMX BEIWYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bbonbiioe BHUMaHue yAeNseTcs pelIeHNI0 Pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJIAIONINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felna Kypcea,
TaK M MHTETPUPYS 3HAHUS M3 PAa3HBIX pazfenoB. [ KayecTBEHHBIX 3agad MPHUOPHUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBACHEHHE TMPOTEKaHWs (U3UUYECKUX SBICHUM M TPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (PHU3MUECKOM MOJENu Ui CUTYallMd HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHUUYECKOMY
obecreueHnI0 ya4eOHOro mporiecca 0a30BbIid ypOBEHb Kypca (U3HKH HA YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBUSAX NMPEIMETHOTO KaOMHeTa (PU3MKU WU B YCIOBHUSIX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAay4yHOTo Iukia. B xabunere duszuku
JOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBITOJHEHHS YKa3aHHBIX B
mporpaMMe 1o pu3ruKe y4YeHHYeCKUX MPaKTHYECKUX paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.



JleMOHCTpallMoOHHOE 000pynoBaHHE (OPMUPYETCS B COOTBETCTBHH C MPHUHIIUIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH U OOECHEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMme 1o
¢u3uKe KIIOUEBBIX JEMOHCTPALMN JJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUHW U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTtopHoe o0opynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMupyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecrneuuBaeTcs B pacyére OAHOI0 KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIabOpaTOPHOTO OOOpYIOBaHMUS JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX U LU(POBBIX INPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISAMU U3Y4YeHUsT (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS:

— (opMupoBaHre HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY H3YUEHHIO
IPUPOBI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABICHUA O HAayyHOM METOAE TMO3HaHWA U (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

— (hopMupoBaHKE HAYYHOTO MUPOBO33PEHUS KAK PE3yJIbTaTa U3yYEHHUs OCHOB CTPOEHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— ¢opMupoBaHUEe YMEHUN OOBSCHATH SIBJICHUS C UCTIOIb30BaHUEM (PUINUCCKUX 3HAHHIA
U HayYHBIX JIOKa3aTeIbCTB;

— (opMupoBaHHe MPEACTABICHUNA O POIH (PU3UKHU IJIs PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI.

JlocTikeHne 3TuX Iieneil oOecreunBaeTcss pelieHueM CIEAYIOUIMX 3a/1ad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

— MpHOOpETeHNE CUCTEMBI 3HAaHHUH 00 00IKX (PU3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
3JIEMEHTHI aCTPOPU3UKH;

— (opMupoBaHre yMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHMUA Ui OOBSICHEHUS
(¢u3nUecKuX SIBICHUH B MPHUPOJE M JUIS MPUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KHU3HH,

— OCBOEHHME CIIOCOOOB pEIICHUS Pa3JIMYHBIX 3a/a4 C SIBHO 3aJaHHON (uznyeckon
MOJIENBIO, 3ajlad, IOAPa3yMEBAIOIIUX CaMOCTOSATENIBHOE CO3JaHue (U3MUECKONH MOJENH,
a/ICKBaTHOM yCIIOBUSAM 3aJ1auu;

— IOHMMaHHue (PU3MUECKUX OCHOB M NPHUHLMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHHS Ha OKPYXKAIOILYIO CPENY;

— OBJIQZICHHE METOAAMHU CaMOCTOSTEIILHOTO MJIAHUPOBAHUS U MPOBEJCHUS (PU3MUECKIX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlUK, ONpPEACNCHHUs JOCTOBEPHOCTH
HOJIy4EHHOT'O Pe3ysIbTara,;

— CO3JaHUE YCIOBUM [JUI pa3BUTUS YMEHHUM IIPOEKTHO-HCCIIENOBATENIbCKOM,
TBOPYECKOM NEATEIBHOCTH.

Ha nzyuenne MOTHU no ¢usuke B 11 kimacce orBoauTcst — 68 yacoB (2 yaca B HEJENIO).

PE3VJBTATBI OCBOEHUSI KYPCA BHEYPOUYHOU JAEATEJBHOCTHU
«MPTHU 11O PU3UKE»

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTo npeamera «Du3nka» AOIKHBI OTpa)xarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroIMXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
HO3HI_[I/IGI>'I JINYHOCTH, CHUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,



pacIIMpeHUE KU3HEHHOTO OMNbITAa M OIBITA JEATENIBHOCTH B IPOLECCE peaM3allii OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaKIaHCKOT0 BOCTIMTAHUS:

— Cc(OpPMUPOBAHHOCTh TPAXKNAHCKONW MO3ULIMHA OOYYaIOLIETocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

— TpUHATHE TPaJUINOHHBIX o011eueI0BEYECKUX TYMaHUCTHYECKHUX u
JNEMOKPAaTUYECKUX LIEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX IPasKIaHCKOT0 00IIECTBa,
y4acTBOBATh B CAMOYIIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIuH;

— YMEHHE B3alMOJICHCTBOBATh C COLUAJIbHBIMU HWHCTUTYTAaMU B COOTBETCTBHM C MX
GYHKIUSAMHI 1 Ha3HAYCHUEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

NATPHOTHYECKOT0 BOCIIUTAHUS:

— ¢(hOopMUPOBAHHOCTHh POCCUNUCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

— IIEHHOCTHOE€ OTHOUIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSIM POCCUMCKHIX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

— ¢(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS,

— CHocoOHOCTh OIEHMBATh CHUTYallMI0O M NPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCATEIHLHOCTU
YYEHOT0;

— OCO3HaHHUE JMYHOTO BKJIA/1a B TIOCTPOCHUE YCTOWYHBOTO OyayILEro;

3CTETHYECKOI0 BOCIIMTAHMSA:

— DSCTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas SCTETHUKY HAay4HOIO TBOpPYECTBa,
npucymero pu3nyeckon HayKe;

TPYAOBOI0 BOCIIMTAHMSA:

— HHTEpeC K Pa3M4yHbIM cdepaM NpodhecCHOHATBLHON NesATENbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHUKOM, yMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOD Oyayei npodeccuun
U peajn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC IIJIaHbL;

— TOTOBHOCTH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3UKH
Ha IIPOTSKEHUU BCEH JKU3HU;

IKOJIOTNYeCKOr0 BOCTIMTAHMS:

— c(OpPMUPOBAHHOCTH 3KOJOTHUYECKON KYJIbTYPhI, OCO3HAHUE INIOOATLHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

— TUIAHUPOBAHUE U OCYIIECTBIICHHUE ICHUCTBUI B OKPY’KAIOLIEH Cpeie HA OCHOBE 3HAHUS
1eyeld yCTOMYMBOrO pa3BUTHS YETIOBEUECTBA;

— paclMpeHHue OMbITa AEATEIbHOCTU SKOJIOIMUYECKON HamnpaBiIE€HHOCTH Ha OCHOBE
UMEIOITNXCS 3HAHUM 110 (pHU3UKe;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— ¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

— OCO3HaHUE ILIEHHOCTH HAy4YyHOW MIesTeNbHOCTH, TOTOBHOCTh B IpOIECCE M3YyUeHUs
(GU3UKN OCYHIECTBIISATh MPOEKTHYIO U HCCIIEIOBATEIbCKYIO J1€ATEIbHOCTh UHIWBUIYAIBbHO U B
rpymme.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjornyeckue aeicTBHA:



— CaMOCTOATEIHHO (OPMYIHUPOBATH U AKTYAIU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

— OIpenensaTh elu AeITeTbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHIKCHUS;

— BBIBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PACCMATPUBAEMBIX (PUIUIECKUX
SIBIICHUSIX;

— pa3pabarbiBaTh IUTAH pEHICHUS NPOOJIEeMBI ¢ YYETOM aHajuM3a HMMEIOIIHXCS
MaTepHabHBIX U HEMaTEePUATbHBIX PECYpPCOB;

— BHOCHUTBH KOPPEKTHUBHI B JIEATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB IEIISIM,
OIICHUBATh PUCKH TOCIIEACTBUN JESATEILHOCTH;

— KOOpAMHUPOBATh W BBIOIHATH PabOTy B YCIOBHSAX PEATBbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBarejabLcKue NeiCTBUA.

— BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATUSMU U METOIaMU (PU3UIECKOM
HAYKU;

— BIQJIETh HAaBBIKAMH Yy4eOHO-HCCIICIOBATEIILCKOM W TPOCKTHOW JCSATEIhHOCTH B
obsacti (GU3MKHA, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY IIOMCKY METOJIOB
penieHus 3a1a4 GU3nIeCcKoro CoAep KaHusl, IPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHUS,

— BIQJIETh BUJAAMH JCSATEIBHOCTH I10 TIOJTYYCHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIIHH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B TOM YHCJIEC IPU CO3JIaHUH
y4eOHBIX TIPOEKTOB B 00JIACTH (PU3HKH,

— BBISBJIATH NMPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIH3UpPOBATh 3ajady, BBIIBUTATh
THITOTE3y €€ PEIICHUs, HAXOJUTh apTyMEHTHI JUTsI JOKa3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

— aHAJIM3HMPOBATH TONYYCHHBIC B XOJC PEIICHUS 3aJaud Pe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

— CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIHHON JIEATEIBHOCTH,
B TOM YHCJIC TIPU U3yYCHHUH (DU3UKH;

— J1aBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHHBATH MIPUOOPETEHHBIN OMBIT;

— YMETh [IEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 00JIACTh KUZHEACATEILHOCTH,

— yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeii;

— BBIJBUTATh HOBBIC UJIEH, NIPEAJIATaTh OPUTHHAIBHBIC MTOIXO0/IbI U PEIICHUS;

— CTaBHTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PELICHUS.

Padorta ¢ undopmanmeii:

— BIQJIETh HAaBBIKAMHU TIOJXYYCHUS WHPOPMAIUU (PUIUIECKOTO COJACPIKAHUS U3
HUCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh IOUCK, AaHATTU3, CUCTEMATH3AIUIO U
UHTEPIPETANNIO0 HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MPEIICTABICHIS,

— OLIGHUBATh JOCTOBEPHOCTH UH()OPMAIINY;

— WCMOJB30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pEelIeHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIIOJCHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU O€30ITaCHOCTH, THTHEHBI, PECypCOCOCpEKEHUS, TPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

— €O03/1aBaTh TEKCTHl (PU3MYECKOTO COJACPIKAHUS B pa3IMYHBIX (hopMaTax ¢ y4EToMm
Ha3HAYCHUS MHPOPMALIUH U 1IeJICBOI ayIUTOPHH, BRIOUPAsi ONTUMAIEHYIO (GOpMY TpeACTaBICHUS
U BU3YaJIU3AIIHH.

KoMMyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIEe 1eliCTBHSA:
— OCYILECTBJIATH O0IIeHNE Ha YPOKax (PM3UKHU U BO BHE-YPOUHOU JESTENbHOCTH;
— pacno3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CUTYyallUuid U CMTr4aTh KOH(IJIUKTHI;



— Pa3BEPHYTO U JOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

— TMOHMMATh U UCTOJIH30BATh MPEUMYILECTBA KOMAH/HON U MHIMBUAYAIbHONW PabOTHI;

— BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4j€Ha KOJUIEKTHUBA;

— TPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATE U KOOPAWHUPOBATH
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacipeaeisiTh POJIU ¢ Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYXJaTh PE3yIbTaTbl COBMECTHOW PabOTHI;

— OIICHHMBaTh KayeCTBO CBOEr0 BKJIAJa M KaXJOTO y4YacTHUKAa KOMaHJIbl B OOIIUI
pe3yabTaT o pa3pabOTaHHBIM KPUTEPHIM;

— IpeuiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MIO3UIIMA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEACHHE B PA3IMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

— CaMOCTOSATEJIBHO OCYILIECTBIIATH MO3HABATEIBHYIO IEATEIBHOCTD B 00JaCTH (PU3UKH U
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

— CaMOCTOATEIbHO COCTABJIATH IJIaH PEIICHUs paCUETHBIX M KAYECTBEHHBIX 3a]1a4, TUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

— J1aBaTh OLICHKY HOBBIM CUTYAalIUsIM;

— pacuMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

— JIeNnaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelleHue;

— OIICHUBATh NMPUOOPETEHHBIN OTIBIT;

— cmoco0cTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO SPYIUIUA B 00JacCTH (PUBHKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTbh KOPPEKTUBHI B J€SITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

— BJQJIeTh HaBBIKAMU TO3HABATENBbHON pe(ieKCMM KaK OCO3HAaHMS COBEPIIAEMBIX
JEHCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

— HCIOJIb30BaTh MPUEMBI peIIeKCUHN TSl OLICHKH CUTYallMH, BEIOOPA BEPHOTO PEILICHUS;

— YMETh OLIEHHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

— TMPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX MPU aHATIU3€ PE3YIbTATOB JEATEIbHOCTH;

— TpPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

— TMPUHUMATh MOTHUBBI M apryMEHTHI APYTUX MIPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

— TMpHU3HaBaTh CBOE MPaBO U MPABO JIPYTUX HA OLIUOKH.

— B npouecce nocTreHNs TMYHOCTHBIX PE3Y/IHTaTOB OCBOCHUS IIPOrPaMMBI IO (PU3UKE
JUIs  ypOBHA cpefaHero oOmiero oOpa3oBaHusi y OOyYaloIIUXCS  COBEPILIECHCTBYETCS
SMOILIMOHATbHBINA UHTEIUIEKT, IPEANOoIaraloni copMrupoBaHHOCTD:

— CaMOCO3HaHHWA, BKIJIIOYAIOIIETO CIIOCOOHOCTh TIOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJETh HAIPABICHHUS pPAa3BUTHS COOCTBEHHOM SMOLMOHAIBHON cdepbl, OBITH
YBEpPEHHBIM B ceOe;

— CaMOpETyJUpOBAaHMs,  BKJIIOYAIOLIETO  CaMOKOHTPOJb, YMEHHUE  IPUHHUMATH
OTBETCTBEHHOCTb 32 CBOE TIOBEACHHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;



— BHYTPEHHEW MOTHBALIMHU, BKJIIOYAIOLIEN CTPEMIICHUE K JTIOCTHIKEHUIO LIETU U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEN;

— SMIATHH, BKJIIOYAIOIIEH CITOCOOHOCTh TOHUMATh YMOIIMOHAIEHOE COCTOSIHUE JPYTUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COUHMaIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpanBaTh OTHOILEHHUS C
JIPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSIBIISTh HHTEPEC U pa3periaTb KOH(DIUKTHIL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy obydenus B 11 kJacce mpeIMeTHBIC Pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

— JIeMOHCTPUPOBATh Ha TMpUMEPax poiib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHON KapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTUM, B
MPAKTUYECKON ACSITETLHOCTH JIFOICH, IIEJIOCTHOCT M €IMHCTBO (PH3UYECKON KapTUHBI MUDA;

— YYHUTHIBaTh TPAHUIIBI MPUMEHEHUS] M3YUYEHHBIX (PU3NYECKUX MOJENel: TOYEUHBIH
INEKTPUYECKUH 3aps, Iyd CBeTa, TOUEUHBI HCTOUHUK CBETA, siIepHas MOJIeTb aTOMa, HYKJIOHHAs
MO/JIeJIh ATOMHOTO SIJIpa MPH pelIeHUH (PU3NIECKHUX 33/1a4;

— pacmno3HaBaTh GU3HYECKHUE SBJICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKLIMS, JACWCTBME MAarHUTHOTO IIOJIsI HAa TPOBOJHUK C TOKOM U JBIKYILIMHCS 3apsij,
AIIEKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI, MPSMOJIMHEHHOE pacIIpOCTpaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TOISIpU3aLUs CBETa, JTUCHEpCUsi CBETa,
dorornekrpudeckuit 3¢pdekt (pororddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

— OIKCHIBaTh M3yYEHHBIC CBOWCTBAa BeHIECTBA  (DJICKTPUYECKHUE, MATHHUTHEIE,
ONTHYECKUE, TEKTPUUYECKYIO TTPOBOJAUMOCTh PA3IHUHBIX CPEA) U DJIEKTPOMATHUTHBIC SBICHUS
(mportecchl), HWCMONB3ys (U3UYECKHE BEIWYUHBI: DJIGKTPUUECKHH  3apsij, CHJIa TOKa,
ANEKTPUUECKOE HANpPsLDKEHHE, D3JEKTPUYECKOE CONPOTUBIIEHHUE, PA3HOCTh IOTEHIMAJIOB,
ANEeKTPOABIKYIIAs cuia, paboTa TOKa, MHAYKLIHS MarHUTHOTO TMOJs, cuia Awmrepa, cuia
JlopeHna, MHAYKTHBHOCTh KATYIIKH, YHEPTHUS 3JEKTPUUIECKOTO0 U MAarHUTHOTO TOJICH, IEPUO U
yacToTa KojeOaHui B KoieOaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKA B MPOLIECCe rapMOHUYECKUX
DJIGKTPOMATrHUTHBIX KOJIeOaHWH, (OKYCHOE pAcCTOSHME W ONTHYECKas Cuja JIMH3BI, NpU
OINKMCAHUU MPABUIILHO TPAKTOBATH (PU3NUYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUHH, X 0003HAUEHUS
U eUHUIIBI, YKA3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMUYUHY C APYTUMU
BEJIMYUHAMU;

— OIIMCHIBaTh M3yYEHHBIC KBAHTOBBIC SIBICHHUS M TPOIECCHI, UCTONB3YS (U3HUECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIyasC (OTOHA, TMEPUOJ TOoNypacmhaaa, SHEpPrHsl CBsI3W ATOMHBIX sAep, NpPU OMHCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONIUE NAaHHYIO (DH3UYECKYI0O BEIUYHHY C APYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

— aHANM3HUPOBATh (PHU3UUECKHE MPOILIECCHI U SABICHUS, UCIIONIB3Ys (PU3MUECKHUE 3aKOHBI U
OpUHIMIEL: 3akoH OMa, 3aKOHBI TOCIEAOBATENBHOTO W MAPAIICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUEe DiHIITeHA 11 GoTod(DPeKTa, 3aKOH COXpaHECHUS DHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPAHEHHS AJIEKTPUYECKOrO 3apsija, 3aKOH COXPaHEHUsT MacCOBOTO YHCIA,
noctynatel bopa, 3akoH pagMOAKTUBHOIO pacmaja, OpU O3TOM paszindarh CIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHWE M YCJIOBUSA (TpaHUIIBI, 00JacTH)
MPUMEHUMOCTH;

— OIpenensaTh HAMPABICHHE BEKTOpPAa HMHIYKIIMM MAarHUTHOTO TOJsi TPOBOJHHKA C
TOKOM, CHJIbl AMniepa u cuibl JIopeHiia;

— CTPOHUTHh M OINHKCHIBaTh HM300pa)KCHHE, CO3/1aBaeMOE IIJIOCKUM 3E€pKajioM, TOHKOH
JIMH30M;

— BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIEI0BaHUI0 (PU3HUECKUX SIBJICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3TOM  (POpMyIupOBaTh
npobaeMy/3afgady ¥ THIOTe3y Y4eOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBI;

— OCYIIECTBJIATH MPSIMbIE U KOCBEHHBIE M3MEpPEHUs] (PU3NYCCKUX BEIHYWH, MPU ITOM
BBIOMpATh ONTUMANBHBIA CIOCOO H3MEpPEHUS M WCIONb30BaTh HM3BECTHBIE METOIBI OICHKH
MOTPEIIHOCTEN U3MEPEHUN;

— WCCIENAOBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUIl: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpPOBATH PE3yJbTaThl MOTYYCHHON
3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BHJIE TaOIHI] U TpadUKOB, 1eJaTh BHIBOJBI 110 pe3ylIbTaTaM
WCCIICJIOBAHHS,

— co0umoath mpaBuiia 6€30MacHOro Tpy/a IpU MPOBEIECHUHN HCCIEA0BaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTopHOro 000pyIOBAHHUS;

— pemarb pacu€THbIe 3a/Jayd C SIBHO 3a/JIaHHON (U3NYECKON MOJENbI0, HCIOJb3Ys
dbuznyecKkre 3aKOHBI M MIPUHIIUITGI, HA OCHOBE aHAJIM3a yCIOBHS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAMMBIE A €€ pelleHus,
MIPOBOMTH PACUEThI U OLICHUBATH PEATbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3NUECKON BETHYNHBI,

— pemarh KauyecTBEHHBbIE 3a/layd: BBICTPaMBAaTh JIOTUYECKH HEMPOTHUBOPEUHBYIO
LENOYKY PAaCCyXJCHUH C OMOpOoNM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (U3HUECKUE
SIBJICHUS,

— WCHOJb30BaTh IPHU pEHIeHUH Y4YeOHBIX 3a/lad COBPEMEHHble HH(OpPMAalHOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYCHHON W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJy4aeMyto HH(pOpMaIHIo;

— OOBSCHATH MPHUHIMIBI JEHCTBUS MAIIUH, MPHOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nu4aTh yCIOBUS X OE30MMACHOTO MCIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

— TMPUBOAWTH MPHUMEPHl BKJIaJa POCCUICKUX M 3apyOexHBIX Y4YEHBIX-(QU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOUIETO MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHii;

— HCINOJb30BaTh TEOPETUYECKHE 3HAHUS N0 (U3MKE B TOBCETHEBHOM >KU3HU Ui
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpPaHEHHMS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

— paboTtaTh B IpYIIE C BHINOJIHEHUEM PA3JIMYHBIX COLIMAJIBHBIX POJIEH, MIaHUPOBAThH
paboTy TpyIIbl, palMOHAIBHO paclpeAesiTh OOS3aHHOCTH M IUIAHUPOBATh ACSTEIbLHOCTH B
HECTAH/IAPTHBIX CUTYalHsX, aJ€KBATHO OIICHWBATH BKJIAJl KaXKIOTO W3 YYaCTHUKOB TPYIIIBI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

COJEPXKXAHHUE KYPCA BHEYPOUYHOU JAEATEJIBHOCTH «M®THU 110
OUBUKE»

11 KJIACC

DJIeKTPOANHAMHUKA



Maznummnoe none. IneKmpoMazHUMHAA UHOYKUUS

ITocTosiHHBIE MarHuThl. B3auMOIENCTBHE INOCTOSHHBIX MAarHMTOB. MarHuTHOE IOJE.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJei. JIMHUU MarHUTHOM
nHAyKuuy. KapTHa TMHUI MarHUTHON MHAYKLUU NOJIS IOCTOSIHHBIX MATHUTOB.

MaruuTtHoe 1osie IpoBOJAHMKA ¢ TOKOM. KapTWHa JIMHUMN MHAYKLHUHM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOIO NMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynab M HampaBieHHE. [IBU)KEHHME 3apsyKEHHOW 4YacTHULBI B
OJIHOPOJTHOM MarHuTHOM mojie. Paborta cumsl Jlopenma.

SIBneHue DNEKTPOMArHUTHOM MHAYKIUU. IIOTOK BekTOpa MarHUTHOW MHIYKLIHH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Papajes.

BuxpeBoe anekTpuueckoe moje. DNEKTPOABIIKYILAs CHa MHAYKIMHM B IIPOBOJHHKE,
JBUKYIIEMCS IIOCTYNATEIbHO B ONHOPOJHOM MarHMUTHOM II0JIE.

IIpaBuio JleHna.

WNHayKTUBHOCTSE. SIBIEHHE CAaMOMHAYKINN. DICKTPOABIKYILAs CHIAa CAMOUHAYKLIHH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoiicTBAa M TNPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIE MAarHUTHI,
JJIEKTPOMAarHUTBHI, JJIEKTPOABUIaTENb, YCKOPUTENHN YIEMEHTAPHBIX YaCTHL], NHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO Iy4YKa MAarHUTHBIM I1OJIEM.

JInHUYM MHIYKIUY MarHUTHOTO TIOJISL.

B3aumMozeincTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlenctBre cuiel JIopeHIIa Ha HOHBI 3JIEKTPOJIMTA.

SIBrieHME IEKTPOMArHUTHOW UHAYKIUH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJBHKYILEH CHIIBI MHIYKIIMM OT CKOPOCTU U3MEHEHUSI MArHUTHOTO
NOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

W3y4eHre MarHuTHOTO TOJISt KaTYIIKHA C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSSHHOTO MarHUTa HAa pPaMKy C TOKOM.

HccnenoBanue sBICHUS YIEKTPOMarHUTHOW MHYKIUH.

Kone6anus n BoIHbBI

Mexanuueckue u 3n1eKmpomazHummuble Koaieoanus

Konebarenprast cucrema. CBOOOMHBIE MexaHWYecKWe KoneOanus. [apMoHUYECKHe
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza kojnebanwit. [IpyKWHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kosebanuil. [IpeBparenne sHepruu npu
TFapMOHUYECKUX KOJIEOaHUIX.

Konebarenbubiii koHTYp. CBOOOAHBIE >JIEKTPOMATrHUTHBIE KOJNEOAHUS B HICATBHOM
KOJIEOATEeIbHOM KOHTYype. AHAJIOTUS MEXIYy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJIEOaTEIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaroMX KoieOaHUSIX. BbIHYKeHHbIE MEXaHHUECKUE KOJIeOaHuUs.
Pe3onanc. BelHyX/1€eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbii Tok. CUHYCOUIANbHBINA NIEPEMEHHBIM TOK. MOIHOCTH EPEMEHHOTO TOKA.
AMITIUTYHOE U IEHCTBYIOLIEE 3HAYEHNE CHIIBI TOKA U HAIIPSYKEHUS.



Tpancdopmarop. IIponsBoacTBo, mepenadya ¥ MOTpeOJICHHE 3IEKTPUUECKON SHEPTHH.
OKOJIOTMYECKHME PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosib30BaHusA
AJIEKTPO3HEPTUU B IOBCEHEBHOM JKU3HH.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: HJIEKTPUYECKUA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJIeOaTeIbHOM CUCTEMBI (IIPYKUHHBIM WJIM MaTeMaTHYeCKUN
MasITHHK).

Habmronenue 3aTyxarommx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMS.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKa W HANpsHKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHaHC mpu mOCIE10BAaTENILHOM COEIMHEHUHU PE3UCTOPA, KAaTYLIKW WHIYKTUBHOCTU U
KOH/JIEHCATOopA.

Mozenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCMOCTH TEPHOa MaJIbIX KOJeOaHUI Ipy3a Ha HUTH OT JUTMHBI HUTH
Y Macchl rpysa.

HccnenoBanne NEpPEeMEHHOr0 TOKa B LENUM M3 IOCIEJOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHu4eckue BOJIHbI, yCIoBUs pacnipocTpanenus. [leproa. CkopocTh pacnpocTpaHEeHUs
U JiuHa BonHbl. [lomepeuHble M TNpoOJOJbHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBI. Y CIOBUS M3JIYYEHMS SJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkTpoMarauTHoil BosaHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHMEe, TpeJoMJieHHe, moyspusauus, audpakuusg, uHTepheperuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana »nMeKTPOMArHUTHBIX BOJH. [IppuMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIBI paUOCBA3U U TENIEBUACHUS. Paguonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE UHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OObpazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKA.

Habntoienue oTpakeHus U IpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Habntonenue unrepdepeHunn 1 Tuppakiind MEXaHUYECKHX BOJIH.

3BYKOBOI pe30HAaHC.

HaGntonenne cBS3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOU
KOJIeOaHU .

HccnenoBanne CBOWCTB — 3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IPEJIOMIICHHE,
noJsipu3anus, Audpakiuus, THTepdepeHIIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonrHeitHOE pacipOCTpaHEHUE CBETA B OJJHOPOJIHOM cpee.
JIyd cBera. ToUeUyHBI UICTOYHUK CBETA.



Otpaxxenue cBera. 3aKOHbBI OoTpakeHHs cBeTa. [locTpoeHune H300paKeHUH B IUIOCKOM
3epKaie.

[Ipemomnienne cBeTa. 3akOHBI TpPEJIOMIICHUS cBeTa. AOCONIOTHBIA TOKAa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHETrO
OTPAXKEHUS.

Hucnepcus ceera. CroxkHBIN cocTaB Oenoro cBera. L[Ber.

CoOuparome W pacceuBarolye JHUH3bL. ToHKas suH3a. DOKYCHOE pAacCTOSHUE U
ONTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. MHrepdepenunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(HEPEHLIIMOHHON KapTUHE OT JIBYX CHMH(a3HbIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakmumonHas pemérka. YclIoBHe HAOMIOACHUS TJIABHBIX
MaKCHMYMOB TIPH MaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoiicTBa M TPAKTHUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTUKA, NH(paKkinOHHAs peIETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHetHOe pacnpocTpaHEHUe, OTpaKeHUE U IMpesnoMiieHue cBera. OnTudeckue
PUOOPHI.

ITonHoe BHyTpeHHee oTpaxeHue. Monens cBeToBOA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Monenu MUKpOCKOIa, TEIECKOIIA.

HabGmronenue nnrepdepeHimm ceera.

Habmtonenue nudpaknuu cera.

HaGmronenue qucnepcuu certa.

ITosydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaGmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne nokazaresns MpeoMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

HaGmonenue aucnepcuu cBera.

OcCHOBBI ClIEHUAJBHON TEOPHH OTHOCUTEIBLHOCTH

I'paHunbl IPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocTymarsl crnienualbHOM TEOpUuU
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTb MOXYJSI CKOPOCTHM CB€Ta B BaKyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPAILEHUE JJINHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBsA3bp MacChl C SHEPrue€ M HMIYJIBCOM PEISTUBUCTCKOM YACTHUIBI. DHEPIrus IMOKOS.
KBanToBas ¢usuka

Inemenmovt K6AHM OGO ONMUKU

®otonsl. Popmyia [Tnanka cBsI3M 3HEPruM POTOHA C €r0 YACTOTOU. DHEPTHSI K UMITYJIbC
dboToHa.

OtkpeiTue u wuccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

JaBnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOe IEHCTBUE CBETA.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MpHUMEHEHHEe: (HOTOIIeMEHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu
®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.
CBeTOoaUOI.
Conneunas Gartapes.
Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pezepdopra no paccesHuro o -dactun. Ilnanerapnas
mozenb atoma. [locrymarel bopa. U3nmydyenue u mornomeHrne GOTOHOB MPHU MEPEX0JIe aToMa ¢
OJIHOT'O YPOBHS 3HEPTUU Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPIHH aTOMa BOJIOPO/A.
BosHoBbI€ cBoiicTBa yacTull. Bomubl ne bpoinsa. KopnycKyaspHO-BOTHOBOW Tyaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JIyUYEHUE.
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OnpeneneHne JIMHBI BOJIHBI J1a3epa.
Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul
HaGmronenue nuHeiHyaToro criekpa.
Tema 3. Amomnoe aopo
OKCHEpPUMEHThI,  JOKAa3bIBAIOIIME  CIIOXKHOCTh  CTpoeHHs  sapa.  OTkpeiTHE
panunoakTuBHOCTU. OnbITH Pe3epdopaa 1o onpeneneHuio cocraBa paluoakKTUBHOTO U3ITy4YEHUSI.
CsoiicTBa anbda-, 6eTa-, ramma-u3inydeHus. BiusHue paqnoakTHBHOCTH Ha >KUBbIE OPTaHU3MBI.
OtkpbiTHEe TIpoTOHAa M HeWTpoHa. Hykionnas moxens siapa I'eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.
Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBINA Oera-pacnan. ['aMma-usznyuyeHue. 3aKoH
PaauoOaKTUBHOIO pacraja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepubie peakuuu. JleneHue u CUHTE3 A1Ep.
Snepubiii peaktop. Tepmosimepusiii cunTe3. [IpobmemMbl W MEPCHEKTUBBI  SAACPHOM
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeToap1 HaONIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
®dynnameHTaIbHBIE B3auMoAecTBUSA. EAMHCTBO (hr3nyeckoil KapTUHBI MUpA.
TexHUUecKre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: T03UMETP, Kamepa BuiibcoHa,
SIEPHBINA PeakTop, aTOMHass bomMoa.
Jlemoncmpayuu
Cu€TUnK MOHU3UPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOTrpadusiM).
MesknpeamMeTHble CBSI3H
Wzyuenmne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kkiacce ocymiecTBiseTCS ¢ y4€TOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€il C KypcaMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.
Mesicnpeomemnvle nouamusi, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAYyYHOTO IMO3HAHUS:
SIBJICHUE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
3KCHEPUMEHT, MOJAEIUPOBAHNE, MOJIEIb, U3MEPEHHE.



Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUECKUE (YHKIHHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXIECTBO, BEKTOPBI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKIHA,
IPU3HAKU NOJ00MS TPEYTOJIbHUKOB, ONpeAEIeHHE TUIOMAAN TUNIOCKUX GUTyp 1 00bEMa Tell.

Buonoeus: snekTpuueckue SIBICHUS B JKUBOW NpUpOAE, KoyieOaTenbHbIe IBMKEHUS B
KUBOM NIPHUPOJE, ONTHYECCKUE SIBICHUS B JKMBOM IPHUPOAE, NCHCTBUE pajualid Ha >XUBBIC
OpraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJEKYJ, KPUCTa/UIMYECKash CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHuTHBIE MONIOCA 3€MJIIH, 3aJIe)KH MarHUTHBIX pyl, GoTochEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUMN.

Texnonocus: TMHUM DIIEKTPOIIEPENay, FEHEPATOP IEPEMEHHOI0 TOKA, dJIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajxap, paJuoNpUEMHHUK, TEIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

@®opMbl OPraHU3alMU 3AHATHIA:

— DBpucTHUYecKas Oecena B JUAIIOTE;

— DOBpucTHuecKkas Oecesa B JUaliore, IPaKTHUECKOE 3aHATHE;
— DBpucTHUYecKas Oecena B nuajore, jabopaTopHas padora.



TEMATUYECKOE INTAHUPOBAHUE!

11 KUIIACC

KoanuecTBO 4acos

Mo HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMbI Konrpoa gli)ea S SEKTpOHHLIe (1HPPOBLIC)
n/n Bceero HBIE o0pasoBaTelbHbIE pecypchbl
paGoThI padoTsI

Pazaen 1. JIEKTPOJIMHAMUKA
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys

1.1 MarunuTtHOe mose. DIeKTpOMarHuTHasE UHTYKIUS 11 https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro mo pazaeny 11
Paznen 2. KOJTEBAHHUS U BOJIHBI

2.1 MexaHudecKue M SJIeKTPOMaruuTHeIE Kojaebanuss 9 https://interneturok.ru/

2.2 MexaHHYEeCKHE U SIeKTPOMATHUTHEIE BOJTHEI 5 http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/

2.3 Ontuka 10

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

! TemaTHyeckoe MIIAHUPOBAHKUE COCTABIICHO C YU€TOM paboueil mporpaMmMbl BOCITUTAHUS



https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/

https://resh.edu.ru/

Uroro no pazneny

24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTHU

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

3.1 OCHOBBI CIIEIUAIEHOW TEOPHH OTHOCUTEIBHOCTH | 3 https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro no pazneny 3
Paznen 4. KBAHTOBASI ®DU3UKA

4.1 DeMEHTHI KBAHTOBOM OITUKHA 6 https://interneturok.ru/

4.2 CrpoeHue aToma 4 http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/

4.3 ATOMHOE SIIPO 5 https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro no pazaeny 15

Paznea 5. OBOBIIAIOIIEE IIOBTOPEHUE
https://interneturok.ru/
http://school-collection.edu.ru/

51 Oo6o0mIaroIIee MOBTOPEHUE 11 https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/



https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

Hroro o pasaeny 11
PezepBHOE Bpemst 4
OO011E€ KOJIMYECTBO YaCOB 68



https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
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