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AHHOTAIIUSA K PABOYE ITPOT'PAMME KYPCA BHEYPOUYHOM
JAEATEJBHOCTH «3A CTPAHUIIAMMU YYEBHUKA ®U3UKN»

Pabouass mporpamMMa Kypca BHEYpOUHOH JAEATEIBHOCTH «3a CTpaHHWIIAMU Y4YeOHUKA
bu3ukn» (mamee — pabouass mporpamma) paspaboTaHa B COOTBETCTBUU CO CIEIyIOIIEH
ounmanbHOM MpaBoBoOi HHPOPMaLIKEit:

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

— Ipuxazom MunobpHayku Poccun o1 17.05.2012 Ne413 «OO6 yTBepKaeHUHU
(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 00eCTIedeHnI0 0e30MacHOCTH U (W) Oe3BPEeTHOCTH Ul YeI0BeKa
(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 OpraHU3alMsM BOCHUTAHHUS W OOYYEHMs, OTJbIXa U O3JOPOBJICHUS JAETEeH U
MOJIOJICKU», YTBEPKICHHBIMU TTOCTAHOBIIEHHEM [ TIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOTO
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, mnpunsaToi pemenueM [lemarornyeckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPUKA30M 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),
yTBeprkaeHHOH mpukazom 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 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

— Ilpukaza MunoOpHayku Poccum ot1 17.05.2012 Ne413 «O06 yTBepKICHHH
dbenepabHOTO  TOCYAApCTBEHHOTO  00pa3oBaTEIBbHOTO  CTaHAApTa  CPEOHEro  OOIIero
o0pa3oBaHUY;

— Ilpukaza Munnpocsenienuss Poccum ot 18.05.2023 Ne 371 «OO6 yTBepkacHUU
denepanbHON 00pa30BaTEIILHON MTPOTPaMMBbI CPETHET0 00IIEeT0 00pPa30BaAHUY;

— Meroanueckux PEeKOMEHIAIUI MO HMCMOJIh30BAHUIO U BKJIIOYCHHUIO B COJEpIKaHUE
mporecca OOy4eHHs M BOCIUTaHUS TOCYIApPCTBEHHBIX CHMBOJOB Poccuiickoit denepammu,
HanpaBJIeHHBIX MUCbMOM MuHIpocsemeHus ot 15.04.2022 Ne CK-295/06;

— Meroanueckux peKOMEHIAMN [0 YTOUHEHHUIO TTOHATHUS U COAEPKaHUS BHEYPOUHOU
JESATEIIbHOCTH B paMKax peaau3allid OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOrpaMM, B TOM YHUCIIe
B YaCTH IPOCKTHOM JEATENHHOCTH, HAIIPABJICHHBIX MUChbMOM MuHoOpHayku ot 18.08.2017 Ne 09-
1672;

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

— CanurtapueiMu  nipaBuiiamMu 1 HopMmamu  CanlluH 1.2.3685-21 «I'urnenuueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHrnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakToOpoB cpenbl 0OUTaHUs», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU ITOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— OCHOBHOW 00pa30BaTEIHLHOM MPOTPAMMEI.

[TporpaMma Kypca BHEYPOUHOM JEATEIBHOCTH «3a CTpaHHWIAMH Y4eOHUKA (PU3UKU.» Ha
YpOBHE cpeaHero oOrmiero obpazoBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHHH W TPeOOBaHHMM K
pe3ynbTataM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOW MPOTpamMMbl, MPEACTABICHHBIX B
®I'OC COO. Conepkanue mMporpaMMbl HampaBiieHO Ha (OPMHUPOBAHKME E€CTECTBEHHO-HAYYHOU
KapTuHBI MUpa oOy4arontuxcs 11 kimaccos. Ilporpamma cootBerctByeT Tpedoanusm @I'OC COO
K IUTAHUPYEMBIM JMYHOCTHBIM, NMPEAMETHBIM U METaNpeJAMETHBIM pe3ylibTaTaM OO0y4eHHs, a
TaKXe YYUTHIBACT HEOOXOAUMOCTD PEANN3aLNU MEXKIPEAMETHBIX CBSA3EH (PU3UKU C €CTECTBEHHO-
Hay4YHBIMU Y4eOHBIMU NpeMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE 1IeJIU 3YYeHHs] PU3UKU Ha
YPOBHE CpEIHEro OO0Iero oOpa3oBaHMs, IIAHHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca (DHU3MKH:
JUYHOCTHBIC, METANPEIMETHBIC, IPEIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma BkjtOUYaAET:

— Ppe3yibTaThl OCBOCHUS Kypca BHEYPOUHOH JEATEIBHOCTH «3a CTpaHUIIaMU y4eOHUKA
buzuxm,

— coJepaHue Kypca BHEYPOUHOU NESTEIbHOCTH «3a CTPaHULIaMU y4eOHHUKA (PUBUKI.

du3nka Kak Hayka 0 HanboJsee 00IMX 3aKOHAX MPUPOIbL, BHICTYIAs B KAUECTBE y4€OHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHHI 00 OKpy’KaromeM MHUpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOpa3yloImuil s €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HYECKNE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHUI, N3y4aeMBbIX
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-HAyYHOW KapTHUHBI MHUpa 00ydaromuxcs, B (pOpMUPOBAHHWE YMEHUU MPUMEHATH
HAYYHBII METO/] IO3HAHUS IIPH BHITIOJIHEHUH UMHU Y4€OHBIX MCCIIEJOBAHUH.

B ocHOBY kypca ¢usuku 11t ypoBHS CpeTHETO 00IIero 00pa3oBaHus MOJOKEH PSIT UIICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl KypC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pasfesioB (PU3MKH, BKIIOYAET KaK BOIMPOCH! KJIACCUYECKOH, TaKk 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 IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanojaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO
noTeHIuana (Gu3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU MPOOIEMaMHU.

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

Hoes skonocusayuu peamu3yercss IMOCPEACTBOM BBEICHHS JIIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKXKe 00CyX AeHUs Mpo0IeM palliOHAIBHOTO PUPOIOTIONb30BAHUS U
9KOJIOTHYECKOH 0€30MacHOCTH.

CrepXHEBBIMH AJIEMEHTaMU Kypca (M3MKH Ha YpOBHE CpEIHEro odmero odpa3oBaHus
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHil, NJIsl OMHMCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucreMHO-esTeIbHOCTHBIN MOIX0/ B Kypce (PU3UKU pean3yeTcsl MPexie BCero 3a CUéT
OpraHu3alluK SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCHOJIb30BAaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB 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, OCYIIECTBISETCS YJYacTHUKAMH OOpa30BaTEbHOTO
mpoIriecca UCXOo/sl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabunera (usuku. [Ipu sToMm
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (PU3MYECKMX BEIWYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bbonbiioe BHUMaHue yAenseTcsl pelIeHNuI0 pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIFOTCA 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 MPHOPHUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBACHEHHE TMPOTEKaHWs (U3UUYECKUX SBICHUM U TPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (PHU3MUECKOM MOJENu Uil CUTYallMd HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHUUYECKOMY
obecrieueHnI0 ya4eOHOro rporiecca 0a30BbIid ypOBEHb Kypca (U3HKH HA YPOBHE CPEHETO 00IIEro
00pa30BaHUs JIOJDKEH M3y4aThCsl B YCIOBHUSAX NMPEIMETHOTO KaOMHEeTa (PU3MKU WU B YCIOBHUSIX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAaydyHOTo Iukia. B xabunere duszuku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBINOJHEHHS YKAa3aHHBIX B
nporpaMme 1o pu3ruKe y4eHHYeCKUX MPaKTHYECKUX paboT U IEMOHCTPAIMOHHOE 000PYIOBaHHUE.



JleMOHCTpallMoOHHOE 000pynoBaHHE (OPMUPYETCS B COOTBETCTBHH C MPHUHIIUIIOM
MUHUMAaJIbHON TOCTaTOYHOCTH M 00ECIeYrBAaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOTpaMMe IO
¢u3uKe KIIOUEBBIX JEMOHCTPALMN JJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUHW U IIPOLIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe o0opynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMmupyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecredynBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOrO OOOpYIOBaHMS JIOJKHBI OBITH
MOCTPOEHBI HAa KOMIUJIEKCHOM MCIIOJb30BAaHUHM AHAJIOTOBBIX U LHU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUsT (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

— (opmMupoBaHue HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY H3YUEHHIO
IPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

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

— (¢opMupOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3ybTaTa U3y4e€HHs OCHOB CTPOEHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— ¢opMupoBaHUEe YMEHUN OOBSCHATH SIBICHUS C UCTIOIb30BaHUEM (PU3NUCCKUX 3HAHHIA
U HayYHBIX JIOKa3aTeIbCTB;

— (¢opMupoBaHUE IPEICTABICHUN O PoJU GUUKH [Tl pA3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TuX Iieneil oOecreunBaeTcss pelieHueM CIEAYIOUIMX 3a/1ad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

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

— (opMupoBaHre yMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHMUA Ui OOBSICHEHUS
¢u3nUecKuX SIBICHUH B MPHUPOJE M JUIS MPUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU;

— OCBOEHHME CIIOCOOOB pEIICHUS Pa3JIMYHBIX 3a/ad C SIBHO 3aJaHHON (uznyeckon
MOJIEebIO, 3a/ay, MOJAPa3yMEBAIOIIUX CAMOCTOATEIbHOE coO3/aHue (PU3NUEeCKOW MOJeINH,
a/ICKBaTHOM yCIIOBUSAM 3aJ1auu;

— TmnoHHMaHue (U3NYECKUX OCHOB M MPUHLHUIOB ACUCTBUS TEXHHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

— OBJIQZICHHE METOJAMHU CaMOCTOSTEIILHOTO MJIAHUPOBAHUS U MPOBEICHUS (PU3MUECKIX
OKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

— CO3JaHUE YCJIOBUM [JUI pa3BUTUS YMEHHM IIPOEKTHO-HCCIENOBATENIBbCKOM,
TBOPYECKOM NEATEIBHOCTH.

Ha u3ydyenue kypca BHEYpOUHOH JESITEIBHOCTH «3a CTpaHUIaMH yueOHMKa hu3uku» B 11
Ki1acce orBoauTcs 34 vaca (1 wac B Hezeno).

PE3YJbTATHI OCBOEHHS KYPCA BHEYPOUHOMH JIEATEJIbHOCTH
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS Kypca BHEYPOUHOU JEATEIBHOCTH «3a CTpaHHUIIAMU
ydeOHMKa (PU3UKW» JOJDKHBI OTpa)kaThb TOTOBHOCTh MW CIIOCOOHOCTH  OOYYaroIIMXCs
PYKOBOJICTBOBATHCS c(POPMUPOBAHHON BHYTPEHHEH NO3ULIMEH TMUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHEHTAlMi, MO3UTHBHBIX BHYTPEHHMX YOEXIEHHH, COOTBETCTBYIOIIMUX TPaAULUOHHBIM
[IEHHOCTSIM POCCUHCKOTO OOIIECTBa, paCIIMPEHNE KU3HEHHOTO OMbITAa U OIbITA JIEATEILHOCTH B



IIPOLIECCE pealIn3alli OCHOBHBIX HAIIPABJICHUIN BOCIIUTATENIBHOMN EATEIBHOCTH, B TOM UHUCIIE B
YacTH:

rpaKIaHCKOT0 BOCTIMTAHUS:

— Cc(OpPMHUPOBAHHOCTh TPAXKNAHCKONW MO3ULIMUA OOYYAIOLIETocsl Kak AakKkTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

— TpUHATHE TpPaJULNOHHBIX o011eueI0BEYECKUX TYMaHUCTHYECKHUX u
JEMOKPAaTUYECKUX LIEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX TPasKIaHCKOT0 00IIIeCTBa,
y4acTBOBATh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuH;

— YMEHHE B3alMOJICICTBOBATh C COLMAJIbHBIMU WHCTUTYTAaMU B COOTBETCTBHM C MX
GYHKIUSAMHU U Ha3HAYEHUEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

NATPHOTHYECKOT0 BOCIIUTAHNS:

— ¢(hopMUPOBAHHOCTHh 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 YHWCJE B JACATEIHLHOCTU
YYEHOT0;

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

3CTETHYECKOI0 BOCIIMTAHMSA:

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

TPYAOBOI0 BOCIIMTAHMA:

— 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:

— Cc(OpPMUPOBAHHOCTH 3KOJOTHUYECKON KYIbTYPhI, OCO3HAHUE INIOOATLHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

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

— paclMpeHHue OIbITa AEATEIbHOCTU SKOJIOIMUYECKON HamlpaBiIE€HHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUM 110 (pHU3UKe;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

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

— OCO3HaHUE ILIEHHOCTH HAy4YyHOW MIesTeIbHOCTH, TOTOBHOCTh B IpOIlEcCEe M3YyueHUs
(GU3MKN OCYHIECTBIISATh MPOEKTHYIO U UCCIIEOBATEIbCKYIO JI€ATEIbHOCTh UHIWBUIYAIBHO U B
rpymnme.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE 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, KITFOUEBBIMH TIOHSATUSIMU U METOAaMU (PU3NIECKOM
HAYKU;

— BIQJIETh HAaBBIKAMH Yy4eOHO-HCCIICIOBATEIILCKOM W TPOCKTHOW JCSATEIhHOCTH B
obsacti (GU3MKHA, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY IIOMCKY METOJIOB
penieHus 3a1a4 PU3NIeCKoro CoAep KaHusl, IPUMEHEHUIO PAa3IMYHBIX METO/IOB TIO3HAHHUS,

— BIQJICTh BUJAMH JCSATEIHHOCTH I10 TIOJTYYCHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAIIHH,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B TOM YHCJIEC IPU CO3JIaHUH
y4eOHBIX TPOEKTOB B 00JIACTH (PU3HKH,

— BBISIBJIATH NPUYUHHO-CIICCTBEHHBIC CBSI3U M aKTyaJIH3UpPOBATh 3ajady, BBIIBUTATh
THITOTE3y €€ PEIICHHUs, HAXOJUTh apTyMEHTHI [Tl JOKa3aTebCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

— aHAJIM3HMPOBATH TOJYYCHHBIC B XOJC PEIICHUS 3aJadd Pe3yJIbTaThl, KPUTHYCCKU
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

— CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIHHON JIEATEIHHOCTH,
B TOM YHCJIC TIPU U3yYCHUH (DU3UKH;

— J1aBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHHBATH MPUOOPETEHHBIN OMBIT;

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

— yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

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

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

Padorta ¢ undopmanmeii:

— BIQJETh HAaBBIKAMHU TIOJXYYCHUS WHPOPMAIUU (PUIUIECKOTO COJACPIKAHUS U3
HUCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh IOUCK, AaHATTU3, CUCTEMATH3AIUIO U
UHTEPIpPETANNIO0 HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MPEIICTABICHIS,

— OLIGHUBATh JOCTOBEPHOCTH UH()OPMAIINY;

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

— C€O03/1aBaTh TEKCTHl (PU3MYECKOTO COJACPIKAHUS B pa3IMYHBIX (hopMaTax ¢ y4EToM
Ha3zHAYCHUS MHPOPMALIUH U 1eJICBOI ayIUTOPHH, BRIOUPAsi ONTUMAIIEHYIO (OpMY TpeACTaBICHUS
U BU3YaJIU3AIIHH.

KoMMyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHSA:
— OCYILECTBJIATH O0IIeHNE Ha YPOKax (PM3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;
— pacno3HaBaTh NPEANOCHUIKM KOH(QIUKTHBIX CUTYyallul 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, pacpeaeisiTh POJIU ¢ Y4ETOM MHEHU I
YYaCTHHUKOB, O0CYXJaTh PE3yIbTaTbl COBMECTHOW PabOTHI;

— OIICHHMBaTh KayeCTBO CBOEr0 BKJIAJa M KaXJOT0 y4acTHUKAa KOMaHJIbl B OOIIUI
pe3yabTaT o pa3pabOTaHHBIM KPUTEPHIM;

— TpeularaTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MIO3UIIMA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEACHHE B Pa3INYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

— CaMOCTOATEJIHO OCYILIECTBIIATh MIO3HABATEIBHYIO IEATEIBHOCTD B 00JaCTH (PU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

— CaMOCTOATEIbHO COCTABJIATH IJIaH PEIICHUs pacUETHBIX M KaYECTBEHHBIX 3a]1a4, TUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;

— J1aBaTh OLICHKY HOBBIM CUTYAalIUsIM;

— pacuMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

— JIenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelleHue;

— OIICHUBATh NPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBHI B J€SITEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEISIM;

— BJQJIeTh HaBBIKAMU IO3HABATENBHON pe(ieKCMM KaK OCO3HAaHMS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

— HCIOJb30BaTh MPUEMBI peIIeKCUU TSl OLICHKH CUTYallMH, BEIOOPA BEPHOTO PEILICHUS;

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

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

— TpPHUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

— TMPUHUMATh MOTHUBBI M apIyMEHTHI APYTUX MPU aHAJIM3€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, BUJCTh HAIPABICHHUS PAa3BUTHS COOCTBEHHOM SMOLMOHAIBHON cdepbl, OBbITH
YBEpPEHHBIM B ceOe;

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



— BHYTPEHHEW MOTHBALIMHU, BKJIIOYAIOLIEN CTPEMIICHUE K TIOCTHIKEHUIO LIETU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

— 3MIATHH, BKJIIOYAIOIIEH CITOCOOHOCTh TOHUMATh AMOIIMOHAIEHOE COCTOSIHUE JPYTUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COUMaIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpanBaTh OTHOILIEHHUS C
JOPYTUMH JIHOJbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3periaTb KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 11 kJacce mpeaMeTHBIE pe3yiabTaThl Kypca BHEYPOUYHOM
NEeSITeIbHOCTH «3a CTpaHUIaMHU y4eOHUKa (PU3MKI» TOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

— JEMOHCTPUpPOBaTh Ha NpPUMEpax poidb U MecTOo (U3MKH B (OPMHPOBAHUU
COBPEMEHHOM HAy4yHON KAPTHUHBI MUpa, B PAa3BUTHUM COBPEMEHHOW TEXHUKHM M TEXHOJIOTUH, B
IPAaKTUYECKOH EATEIbHOCTH JIIOAEH, LIETOCTHOCTh U €AMHCTBO (PU3MYECKON KapTUHBI MHPA;

— YUYUTHIBATh TPAHMIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
AIIEKTPUUYECKUI 3aps, JIyd CBETa, TOUCUHbIM HICTOUHUK CBETA, sIIEPHAst MOJIENIb aTOMa, HYKJIOHHAs
MO/JIENIb aTOMHOTO si/ipa MPH PeICHUH (PU3NYECKUX 3a/1a4;

— pacrio3HaBaTh (pU3HUECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHuTHOE JECWCTBUS TOKa, B3aMMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi Ha MPOBOJHUK C TOKOM W JBHXKYIIMHCS 3aps,
JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE PacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npejomieHue, uHTepdepeHuus, audpakiuus U TONApU3aLUs CBeTa, MIHCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3pdexT (Pororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pOJla, ECTECTBEHHAsl U UCKYCCTBEHHAsI paIMOAKTUBHOCTB;

— ONWCHIBaTh HW3YYEHHBIE CBOMCTBA BellecTBa  (DJIEKTPUYECKHE, MArHUTHBIE,
ONTUYECKHE, NIEKTPUUECKYIO NMPOBOAUMOCTD PA3IMUYHBIX CPEA) U IJIEKTPOMArHUTHBIE SBICHUS
(mporecchl), HCMONB3Yys (U3MUYECKHE BENIWYHMHBL: JJIEKTPHUUECKUM 3apsij, cuja TOKa,
NIEKTPUUECKOE HANpsDKEHUE, DIIEKTPUUYECKOE CONPOTHUBIEHHE, Ppa3HOCTh IOTEHLUAJIOB,
AIIEKTPOABIDKYIIAsT CWiIa, paboTa TOKAa, WHAYKLUS MarHUTHOTO IOJisA, cuia Awmrmepa, Cuia
JlopeHla, MHAYKTUBHOCTh KaTYIIKH, SHEPTUs AJIEKTPUUYECKOI0 M MarHUTHOIO MOJEH, Iepuo] U
yacToTa KojeOaHui B KoieOaTeIbHOM KOHTYpE, 3apsi U CHJIa TOKA B MPOLIECCE TAPMOHHUECKUX
JIEKTPOMArHUTHBIX Koje0aHWi, (OKYCHOE pacCTOSHUE M ONTHUYECKas CUJIa JIMH3bI, IpH
OTHMCAaHUH TPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIIOJIB3YEMbIX BETUUMH, UX 0003HAYCHUS
U €JMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEJIUYMHY C JPYTHMMHU
BEJINYMHAMU;

— ONMCHIBaTh M3YYEHHbIC KBAHTOBBIC SIBICHUS M IPOLIECCHI, UCHOJb3Ys (U3NUECKUe
BEJIMYMHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrUs H
UMIynbCc (OTOHA, MEPUOJ] IOJIypacnaga, SHEPrus CBA3M aTOMHBIX SA€p, MPHU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNB3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME NAHHYIO (DU3MUECKYIO BEIMUYMHY C JPYTMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYCHNE (PU3UYECKON BETMUMHBI;

— aHAJIN3MPOBATh (PU3NYECKUE MPOLECCH U ABICHUS, UCIIONIb3Ys (PU3NUECKUE 3aKOHbI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MapaluIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JIkoyms—JIeHna, 3aKOH 3JIGKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXXEHUs CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHEHHE DifHIITENHHA 1715 (oT0d(h(PekTa, 3aK0OH COXpaHEHUS SHEPTUHU, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsia, 3aKOH COXPAHEHUs MacCOBOIO YHCIA,
noctynarel bopa, 3akOH pPagMOAKTUBHOIO pacnaja, IOpU O3TOM pas3indarbh CIOBECHYIO



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

— OIpenensaTh HAMPABICHHE BEKTOpPA HMHIYKIIMM MAarHUTHOTO TOJNs TPOBOJHUKA C
TOKOM, CHJIbl AMniepa u cuibl JIopeHiia;

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

— BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIEI0BaHUI0 (PM3HUECKUX SIBJICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (GOpMyIupoBaTh
npobaeMy/3afgady ¥ THIOTe3y Y4eOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBI;

— OCYIIECTBJIATH MPSIMbIE U KOCBEHHBIE M3MEpEHUs] (PU3NYCCKUX BEIHYWH, MPU ITOM
BBIOMpATh ONTUMANBHBIA CIOCOO W3MEpPEHUS M WCIOIb30BaTh HM3BECTHBIE METOIBI OICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

— WCCIENAOBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUIl: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATH PE3yJbTaThl MOTYYCHHON
3aBHCUMOCTH (PU3UUECKUX BEJIUYUH B BHUJIE TAOIHI] U TpadUKOB, 1e71aTh BEIBOJIBI 10 pe3yJibTaTaM
WCCIICJIOBAHHS,

— co0umoath mpaBuiia 6€30MacHOro Tpya IpU MPOBEICHUHN HCCIEA0BaHUN B paMKax
y4eOHOr0o JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyI0BAHHUS;

— pemarb pacu€THble 3a/Jayd C SIBHO 3a/JlaHHON (U3NYECKON MOJENbI0, HCIOJb3YS
dbuznyecKre 3aKOHBI M MIPUHIIUITGI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (GOpPMYJbl, HEOOXOAUMBIE M €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTh MOYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

— pemarb KadyecTBEHHBbIE 3a/layd: BBICTPaMBAaTh JIOTUYECKH HEMPOTHUBOPEUHBYIO
LENOYKY PAaCCyXJCHUH C OMOpOM Ha HM3yUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3HUECKUE
SIBJICHUS,

— HCHOJb30BaTh IPHU pEHICHUH Y4eOHBIX 3a/lad COBPEMEHHble HH(OpPMAalHOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYCHHON W3 Pa3TUYHBIX HCTOYHUKOB, KPHUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyto HH(pOpMaIHIO;

— OOBSCHATH MPHUHIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nu4aTh yCIOBUS MX O€30MMACHOTO MCIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

— TMPUBOAWTH MPHUMEPHI BKJIaJa POCCUICKUX M 3apyOexHBbIX Y4YEHBIX-QU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOILECCOB OKPYXKAIOUIETO MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

— HCNOJb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCETHEBHOM >KU3HU I
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

— paboTtaTh B IpYIIE C BHINOIHEHHUEM PA3JIMYHBIX COLIMATIBHBIX POJICH, MIaHUPOBAThH
paboTy TpyHIbl, palMOHAIBHO paclpeAesaTh OO0S3aHHOCTH M IUIAHUPOBATh JAESTEIbHOCTH B
HECTAH/IAPTHBIX CUTYalHsX, aJ€KBATHO OIICHWBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIBI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

COJIEP)KAHUE KYPCA BHEYPOUHOM AEATEJbHOCTH

11 KJTIACC

DJIeKTPOAMHAMMKA
Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUA



ITocTosiHHbIE MarHuTHL. B3auMoieiicTBHE MOCTOSIHHBIX MAarHuToB. MarHuTHoOE TOJI€.
Bekrop maruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uliui MarHUTHBIX MOJed. JIMHUM MarHUTHOM
uHayknud. KapTrHa mTuHui MarHUTHOM MHTYKLIUH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MaruuTHOE MoJie MPOBOJHUKA ¢ TOKOM. KapTMHa NMHWNA MHAYKIMU MArHUTHOTO TOJS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MpOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenma, €€ Monayiab M HampaplieHHE. JIBH)KeHUE 3apsyKEHHOM YacTUIbl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBiieHME HNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKkTOpa MArHUTHOM HWHIYKIIUH.
DNEKTPOABUKYILASA CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe snekTpudeckoe moJie. DIEKTPOIBHKYILAs CHUJIa MHIAYKIHU B TMPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMHU. DIEKTPOJIBHKYIIAs CHUJIa CAMOUHTYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHuThI,
ANIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTENN 3I€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIuHYY MHIYKIMYA MarHATHOTO TOJISL.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue HNEKTPOMArHUTHON UHIYKIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIIKYIIEH CUJIbI MHAYKIIMH OT CKOPOCTU W3MEHEHUsI MarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIIU Y.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne MarHuTHOTO MOJIsL KATYLIKH C TOKOM.

UccnenoBanue nericTBUs MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

UccnepoBanue siBIeHUS 371€KTPOMarHUTHOW MHIYKIIUU.

Kone6anus n BoJIHbBI

Mexanuueckue u 31eKmpomazHummuble Koaieoanus

Konebarenprast cucrema. CBOOOMHBIE MexaHWYeCKHe Koiebanus. [apMoHUYECKHe
koneOanus. Ilepuwon, dacrora, ammmryga W ¢asza kojnebanwil. [IpyKMHHBIH MasSTHUK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuil. [IpeBparienne sHepruu npu
TFapMOHUYECKUX KOJIEOaHUIX.

Konebarenbubiii koHTYp. CBOOOAHBIE >JIEKTPOMArHUTHBIE KOJNEOAHUS B MICATBHOM
KOJIeOATEeIbHOM KOHTYype. AHAJIOTUS MEXIYy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJEOaTeIIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaroUMX KoieOaHUSIX. BbIHYKeHHbIE MEXaHHUUECKUE KOJIeOaHuU .
Pe3onanc. BelHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

IlepemenHnbil Tok. CUHYCOUIANbHBINA IEPEMEHHBIM TOK. MOIHOCTh NEPEMEHHOTO 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, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeIbHOM CUCTEMBI (ITPYKUHHBIM WIIM MaTeMaTHYeCKUN
MAasITHHK).

Habmronenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMSI.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKa M HANpPsHKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOeOaHuH.

Pe3oHaHc mpu mociaen0BaTENIbHOM COEIMHEHUHU PE3UCTOPA, KATyIIKW MHIYKTUBHOCTU U
KOH/JIEHCATOopA.

Mogenb TMHUY 3JIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH TEPHOa MaJIbIX KOoJeOaHUH Ipy3a HA HUTH OT JUTMHBI HUTH
Y Macchl rpysa.

HccnenoBanne NEpPEeMEHHOr0 TOKa B LENUM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL

MexaHu4eckue BOJIHbI, ycIoBUs pacnpocTpanenus. [leproa. CkopocTh pacnpocTpaHEeHUs
U JiuHa BoiHbl. [lomepeuHble M TMpoJOJbHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

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

DNEeKTpOMarHUTHbIE BOJHBI. Y CIOBUS M3JIYYEHMS DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkTpoMarauTHoil BosaHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMEe, TNpeJoMJieHHe, moydpusauus, audpakuusg, uHTepdeperuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

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

[IpuHUMIBI paIUOCBA3U U TEIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE UHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmomnieecs: Teno Kak HCTOYHHK 3BYKA.

Habntoienue oTpakeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunn 1 Tuppakiind MEXaHUYECKHX BOJIH.

3BYKOBOI pe30HaHC.

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

HccnenoBanue CBOWCTB — 3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3anus, Audpakius, THTepdepeHIns.

Onmuka

I'eomeTpuueckas ontuka. [IpsMonrHeitHOE pacipOCTpaHEHUE CBETA B OJJHOPOJIHOM cpee.
JIyd cBera. To4eUyHBI UCTOYHUK CBETA.



OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHMe M300paKeHHU B ILIOCKOM
3epKaie.

[Ipenmomnienne cBeTa. 3akOHBI TpPEJIOMIICHUS cBeTa. AOCONIOTHBIM TOKAa3aTelb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTPAXKEHUS.

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

CoOwuparonue u pacceuBaromue JHH3BL. ToHkas nuH3a. DOKyCHOE pacCcTOsSHUE H
ONTHYECKasl cuja TOHKOW JuH3bI. [locTpoeHne n3o0pakeHUu 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(EPEHLIINOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOIE€PEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpakmmonHas pemérka. YclIoBHE HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoiicTBa M TPAKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOIL, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKkinOHHAas peIéTKa,
MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpocTpaHEHUe, OTpaKEHUE M MpesnoMiieHue cBera. OnTudeckue
PUOOPHI.

ITonHoe BHyTpeHHee oTpaxeHue. Monens cBeToBOA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Mopenu MUKpOCKoOTa, TEIECKOIA.

Ha6mronenue nnrepdepeHimm ceera.

Habmtonenue nudpaknuu cera.

HaGmronenue qucnepcuu certa.

[Tonyyenue cnekTpa ¢ HOMOILIBIO MPU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITNOHHON PEIIETKH.

HaGmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne nokazarens MpeoMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

HaGmonenue aucnepcuu cBera.

OcCHOBBI cHIENUAJILHOI TEOPHH OTHOCUTEIBHOCTH

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHWKHU. [locTynmarel cnenuanbHOM TEopuu
OTHOCUTCIIBHOCTH: HWHBApPUAHTHOCTL  MOIYJIA CKOpOCTH CBCTa B BaKyyMe€, MPUHIHAIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.

OTHOCHUTEIHLHOCTD OOTHOBPCMCHHOCTH. BaMeI[JIeHI/Ie BPCMCHHU U COKpAIICHUC NJINHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

KBanToBas ¢pusuka

Dnemenmoul KEAHM OGO ONMUKU

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

OtkpeiTue u wuccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddexra.

JaBnenue ceera. Onbitel I1. H. JIeOenena.



XUMHUYECKOE ICMCTBHUE CBETA.
TexHuueckue ycTpoiiCTBa M TNpaKTUYECKOE MpHUMEHEeHHe: (HOoTod7aeMeHT, (OTOAATUUK,
COJIHEYHast OaTapest, CBETOIHO/.
Jlemoncmpayuu
D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodhdeKTa.
Cseroauon.
Connevnas 6arapes.
Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pezepdopaa no paccesanio o -gactuil. [lnmanerapras
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJHOTO YPOBHSI SHEPTruM Ha Apyroi. Bunbsl cnekTpoB. CeKTp ypOBHEN SHEPIUU aTOMa BOAOPOA.
BonnoBble cBolicTBa yactull. Bonns! ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyaau3M.
CHoOHTaHHOE U BBIHYKJECHHOE U3JIy4EHHE.
TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: CHEKTpPalbHbIM aHaJIN3
(cTieKTpoCcKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopna.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
HaGmronenne nuHeRYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuule pabomol
HabntoneHune nuHeuaToro crekrpa.
Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIME  CJIOXHOCTb  CTpoeHHd  sapa.  OTKpeITHE
paauoaktuBHOCTH. OnBITEL Pedepdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BrusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykmonuas mogmens smpa [eizenOepra—lBaneHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.
Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMma-usnydenue. 3aK0H
paauoaKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsbie cuibl. [ledekT macchr sapa.
SAnepHsle peakuuu. JleneHue U CUHTES SIED.
Anepubiii  peaktop. TepmosiaepHbpiii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI  SAECPHOU
HHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTrEeTUKH.
DinieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTo161 HAOIIOICHUS U PETHCTPAIIH JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaJIbHBIE B3aMMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA U NPAKTHUYECKOE IMPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM (GoTorpadusim).

MexnpeamMeTHbie CBA3U

Nzyuenne kypca ¢usmkum 06a3oBoro ypoBHs B 11 kiacce ocCymiecTBiseTcs ¢ Y4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nonamus, CBSI3aHHBIE C M3yYCHMEM METOJOB HAyYHOI'O TO3HAHUS:

SBJICHHE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, 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 Oecela B AUAJIOTE,

— OBpucTHUecKas Oecesa B AUaore, MPakTUYECKOe 3aHITHE;
— DBpucTHUYecKas Oecena B nuajore, jabopaTopHas padora.



TEMATUYECKOE IINIAHUPOBAHUE!

11 KJIACC

Ne HanmeHnoBanue pa3aejioB ¥ TeM KouanyecTBo 4yacoB DiekTpoHHbIe (IU(pPoBbHIE)

n/n nporpamMmmal Bcero ®opma padoThI o0pa3oBaTe/ibHbIE pecypchl

Pazgen 1. JIEKTPOJJUHAMUKA

1.1. | MaruuTHOE mose. DIeKTpoMarHuTHast 6 [TpakTuyeckas pabora https://interneturok.ru/

WHTYKITAS 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 mo pazaeny 6

Pa3nea 2. KOJIEBAHUSA M1 BOJIHBI

2.1.  MexaHu4eckue 1 MEKTPOMarHuTHbIE 2 [IpakTuyeckas pabora https://interneturok.ru/
KoJe0aHus http://school-collection.edu.ru/
2.2.  MexaHWYeCKUE 1 DIEKTPOMATHATHEIE | 2 IIpakTuyeckas pabora https://www.mozaweb.com/ru/
BOJIHBI https://www.youtube.com/@getaclassphys
2.3.  Omnruka 3 [TpakTuyeckas padora https:// educor)t'rU/ )
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
Hroro no pasneny 7

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

! TemaTnyeckoe MIIaHUPOBAHUE COCTABIIEHO C YU€TOM paboyeil mporpaMmbl BOCIIUTAHUS



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/

3.1.  OcHOBBHI cHIEIMATIBLHON TEOPUHU 1 [IpakTuyeckas pabora https://interneturok.ru/
OTHOCHUTEIHLHOCTH 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 mo pazaeny 1

Paznea 4. KBAHTOBAS ®U3UKA

4.1. | DieMeHTH KBAaHTOBOI ONTHKU 1 [pakTuueckas pabota https://interneturok.ru/
http://school-collection.edu.ru/

4.2.  CrpoeHue aToma 1 INpakTuueckas pabora https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys

4.3.  ATomHOe a1po 1 [TpakTHdeckas paboTa https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro mo pazaeny 3

OO0111€ee KOJUYECTBO YacOB 34



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/
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