MUHMCTEPCTBO ITPOCBELIEHMS POCCUNCKOU ®EJIEPALIVNA

ITPABUTEJIbCTBO CAHKT-IIETEPBYPT'A

KOMUMTET I10 OBPA30OBAHMUIO

lNocynapcTBeHHOE OrOKETHOE 001Ie00pa30BaTEILHOE YUPEKICHUE
nuueit Ne 369 umenn ['epost Poccuiickoit @eneparnun A.H.)Kuxapesa

Kpacnocenbckoro paiiona Cankr-IlerepOypra
(JTumeit Ne 369)

rOCYAJAPCTBEHHOE
BIOJKETHOE
OBLLIEOBPA3OBATE/IbHOE
YYPEMXKIEHWE JINLIEN N 369
VMEHW FEPOSA POCCUNCKOW
OEAEPALINN A.HMNXAPEBA
KPACHOCENIbCKOIO PANOHA
CAHKT-METEPBYPTA

AHHOTALMS
K PABOYEI IPOTPAMME

Moanucaro undposoi noanucsio: FOCYJAPCTBEHHOE BIOKETHOE
OBLUEOBPA3OBATENbHOE YUPEMEHVE NLIEN Ne 369 UMEHM
TEPOA POCCUVICKOV OEAEPALIMM AHKIXAPEBA
KPACHOCENbCKOTO PAVIOHA CAHKT-METEPBYPIA

DN: c=RU, st=r. CanKkT-TleTep6ypr, street=yn. Mapuana 3axaposa, Aom
52, nutep A, |=Cankr-Tletepbypr, title=pupexrop,
0=TOCY/JAPCTBEHHOE BIO/KETHOE OBLIEOBPA3OBATENIbHOE
YUPEX/EHVIE SIALIEV N° 369 MEHI FEPOS POCCUICKON
EAEPALIMN AHKIXAPEBA KPACHOCE/IbCKOTO PAVIOHA CAHKT-
METEPBYPTA, 1.2.643.100.1=120D31303237383034363034363935,
1.2643.100.3=12083032323133313931343838,
1.2.643.100.4=120A37383037303236333834,
1.2643.3.131.1.1=120C373830313530323030383733,

email= ru, gi

sn=TxocToB, cn=TOCY/JAPCTBEHHOE BIOJKETHOE
OBLUEOBPA30BATENbHOE YUPEMAEHVE NLIEN Ne 369 UIMEHM
TEPOS POCCUVICKOM OEAEPALIMM AHKUXAPEBA
KPACHOCE/NbCKOTO PAVIOHA CAHKT-MIETEPBYPIA

JlaTa: 2023.11.10 16:35:53 +03'00'

Kypca BHeypouHoii gesTeqabHoCcTH «larm k Onnmny. ®uznka»

1u1st oOydarommxest 11 kmacca
(0OLIECHHTEIIIEKTYIbHOE HAIIPABIICHHE)

Cankr-IlerepOypr



AHHOTAIIUSA K PABOYE ITPOT'PAMME KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH «IHAT'U K OJIUMITY. ®U3UKA»

Pabouas mporpamma Kypca BHeypouHou aestenbHocTH «lllarm x Onumny. ®dusuxa»
(mamee — pabodast mporpamma) pa3zpaboTaHa B COOTBETCTBUU CO CIEAYIOIIEH OGUIIMATbHON
paBoOBOW MH(pOpMaueit:

— ®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  CTaHJAapTa  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
HOPMAaTHUBBI U TpeOOBaHUA K 00eCTIedeHNI0 0e30MacHOCTH U (M) Oe3BPEeTHOCTH Ul YeIOBeKa
(bakTOpoB cpeabl 0OUTaHUA», YTBEPKIECHHBIMU MOCTAaHOBJICHUEM | J1aBHOTO roCyJapCTBEHHOTO
canutapHoro Bpada Poccuiickoit ®enepanuu ot 28.01.2021 Ne 2;

— CanurapasiMu  nipaBuwiiamMu  CIT 2.4.3648-20 «CaHuTapHO-3TIUAEMUOJIOTHIESCKUE
TpeOOBaHUSI K OpraHU3alMsM BOCHUTAHHUS W OOYYEHMs, OTJbIXa U O3JOPOBJICHUS JAETEeH 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
Jlunest Ne 369  (mpotokom ot 29.08.2023 Ne 1), yTBEepKIECHHON NPHKA30M JUPEKTOpA
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),
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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
benepanbHON 00pa30BaTEIILHON MTPOTPaMMBbI CPETHETO 00IIIEeT0 00pa30BaAHU;

— Meroanueckux PeKOMEHIAIUI M0 HMCIOJIh30BAHUIO U BKIIOYCHHUIO B COJCPIKAHUE
nporecca OOy4YeHHsT M BOCHHUTAHHUS TOCYAApCTBEHHBIX CHMBOJIOB Poccuiickoir deneparuu,
HanpaBJIeHHBIX MHUCbMOM MuHIpocsemeHus ot 15.04.2022 Ne CK-295/06;

— Meroanueckux peKOMEHIAMN [0 YTOUHEHUIO TTOHATHS U COAEPKaHUS BHEYPOUHOU
JESATEIbHOCTH B paMKax peaau3allid OCHOBHBIX 00I1e00pa30BaTeIbHBIX 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  nipaBuiiamu 1 HopMmamu  CanlluH 1.2.3685-21 «I'urnenuueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakToOpoB cpeibl 0OUTaHU», YTBEPKICHHBIMI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHYECKUE
TpeOOBaHUSI K OpPraHW3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IOCTAHOBJIEHHEM [TIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit ®enepannu ot 28.09.2020 Ne 28;

— OCHOBHOW 00pa30BaTEIHLHOM MPOTPAMMBEI.

IIporpamMma kypca BHeypouHoOUl nearenbHocTH «lllarm k Onumny. @u3nka.» Ha ypOBHE
cpennero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE IIOJOKEHHH H TpeOOBaHUU K
pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MpOrpaMMbl, MpPEICTABICHHBIX B
®I'OC COO. ConepkaHue MporpaMMbl HalpaBlieHO Ha (OPMHUPOBAHKME E€CTECTBEHHO-HAYYHOU
KapTuHBI MUpa oOy4darontuxcs 11 kimaccos. Ilporpamma cootBerctByeT Tpeboanusm @I'OC COO
K IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpEIMETHBIM pe3ysbTaTaM OOy4eHHus, a
TaKXKe YYUTHIBACT HEOOXOAUMOCTD PEANN3aluU MEXKIIPEAMETHBIX CBSA3EH (PU3UKU C €CTECTBEHHO-
Hay4YHbIMH Y4e€OHBIMH IpeMeTaMu. B Hell onpeaemnstoTcsi OCHOBHBIE LENIN U3y4eHHs (PU3UKH Ha
YPOBHE CpEIHEro oO0Iero oO0pa3oBaHMs, IMIAHHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (DU3MKH:
JUYHOCTHBIC, METANPEeIMETHBIC, TIPeIMETHBIC (Ha 6a30BOM YPOBHE).

IIporpamma BKiIrO4aeT:

— IUIAHUpYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3HKH Ha 6a30BOM ypOBHE, B TOM UHCIIE
IPEIMETHBIE PE3YJIbTaThI 10 T01aM O0Y4YEeHHUS;

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

du3nka Kak Hayka 0 HanboJjee 00IMX 3aKOHAX MPUPOIbI, BHICTYTAs B KAUECTBE yUeOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMHA 00 OKpY)KaroLIeM MHpE.
[IkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMM Ui E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, N3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoil reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTHBHOE
IpUMEHEHHE (PU3NUECKUX 3HAHUN ONPEEIIeT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH
B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, TOJYYEHHS HOBBIX MAaTEpHUaloB C



3aJJaHHBIMH CBOMCTBaMH U pyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOM BKJIa/ B (popMupoBaHUe
€CTECTBEHHO-HAyYHOU KapTUHBI MHUpa 00ydaroImuxcs, B (pOpMUPOBAHHWE YMEHUN MPUMEHATH
HaYYHbII METO/] TO3HAHUS MIPH BHITIOJIHEHUH UMHU Y4€OHBIX MCCIIEJOBAHUH.

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

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

Hoes eenepanuzayuu. B coOTBETCTBUU C HEll MaTepuall Kypca Gpu3nku o0beInHEH BOKPYT
buzmdeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanojaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO
noTeHIHana (GU3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU MPOOIEMaMHU.

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

Hoes skonocusayuu peamu3yercss 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 JIEMEHTaMU Kypca (M3MKH Ha YPOBHE CpPEIHEro odmero odpa3oBaHus
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usuueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O IPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHil, NJIsi OMHMCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucreMHO-esTeIbHOCTHBIN MOIX0/ B Kypce (PU3UKU peau3yeTcsl MPexie BCero 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIB30BAHUE CHCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB U
7a00paTOpHBIX pPaboOT, 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 0Opa30BaTEebHOTO
mpoIriecca UCXOo/sl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabunera usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (PU3MYECKMX BEJIWYMH U TMOCTAHOBKY OIBITOB IO MPOBEPKE
IPEJIOKEHHBIX THITOTE3.

Bbonbiioe BHUMaHue yAenseTcsl pelIeHNuI0 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 pa3fielna Kypca,
TaK M MHTETPUPYS 3HAHUS M3 PAa3HBIX pazfenoB. (s KayecTBEHHBIX 3aqad MPHOPHUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBACHEHHE TMPOTEKaHWs (U3UUYECKUX SBJICHUM U TPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (PHU3MUECKOM MOJENu Ui CUTYallMd HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHUUYECKOMY
obecrieueHnI0 ya4eOHOro mporiecca 0a30BbIid ypOBEHb Kypca (U3MKH HA YPOBHE CPEHETO 00IIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX NMPEIMETHOTO KaOMHeTa (PU3UKU WU B YCIOBHUSIX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAay4yHOTo Iukia. B xabunere duszuku
JOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBINOJHEHHS YKAa3aHHBIX B
nporpaMMe 1o pu3ruKe y4YeHHYeCKUX MPaKTHYECKUX padoT U IEMOHCTPAI[MOHHOE 000PYIOBaHHUE.

JleMOoHCTpallMoHHOEe 000pynoBaHHE (OPMUPYETCS B COOTBETCTBHH C MPHUHIUIIOM
MUHUMAaJIbHON OCTaTOYHOCTH M 00ECIeYHBAEeT MOCTAHOBKY MEPEUYUCICHHBIX B MPOTpaMMe IO



(¢u3uKe KIIOYEBBIX JEMOHCTPALUN JAJs MCCIEJOBAHUS HW3y4aeMbIX SIBICHUNA U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGopaTtopHoe oOopynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMmupyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecrneuuBaeTcss B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOrO O0OpYIOBaHMS JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX U LU(POBBIX INPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISAMU U3y4YeHUsT (GU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS:

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

— pa3BUTHE MPEICTABICHUA O HAayyHOM METOAE TMO3HaHHA U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

— (hopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KAK PE3yJIbTaTa U3yUYEHHUsI OCHOB CTPOEHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

— ¢opMupoBaHUE YMEHUN OOBSCHATH SIBICHUS C UCTIOIB30BaHUEM (PUINUCCKUX 3HAHHIA
¥ HayYHBIX JIOKa3aTeIbCTB;

— (opMupoBaHue MPEACTABICHUNA O POIM (PU3UKU JJIsl PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI.

JlocTikeHne 3TuX Iieneil o0ecreynBaeTcss 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 aCTPOPU3ZUKH;

— (opMupoBaHre yMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHMUA Ui OOBSICHEHUS
(Gu3n4ecKuX SIBICHUM B MPHUPOJE W JUIsl MPUHATUS MPAKTUYECKUX PEIIEHUH B MOBCEIHEBHOU
KHU3HH,

— OCBOEHHME CIIOCOOOB pEIICHUS Pa3JIMYHBIX 3a/ad C SIBHO 3aJaHHON (uznyeckon
MOJIENBIO, 3ajlad, IOJAPa3yMEBAIOIIUX CaMOCTOSATENIbHOE CO3JaHue (U3MUECKONH MOJENH,
a/ICKBaTHOM yCIIOBUSM 3aJ1auu;

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

— OBJIJICHHE METOJAMHU CaMOCTOSTEIILHOTO MJIAHUPOBAHUS U MPOBEICHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlNU, ONpPEACNCHHUs JOCTOBEPHOCTH
HOJIy4EHHOT'O Pe3ysbTara,;

— CO3JaHME YCJIOBUM [JUIi pa3BUTUS YMEHHUM IIPOEKTHO-HCCIIENOBATENIbCKOM,
TBOPYECKOM NEATEIBHOCTH.

Ha uzyuenne MOTHU no ¢usuke B 11 kimacce — 34 yaca (1 gac B Henemio).

PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM JEATEJILHOCTH
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHOro mpeamera «Pusnka» ITOIDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacmpeHue XU3HEHHOTO ONbBITa M ONbBITAa AEATEILHOCTH B IPOIECCe peaan3aliy OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITEILHOCTH, B TOM YUCIIE B YACTH:

IPa’*IaHCKOr0 BOCIIUTAHUS



— c(hOPMHUPOBAHHOCTh TPAKIAHCKOH MO3MIMU OOydYarollerocs Kak AaKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

— TpUHSATHE TPAAUIIMOHHBIX 00IIIeUeTOBEYECKUX T'YMaHUCTHYECKHUX u
JEMOKPAaTUYECKUX LIEHHOCTEN;

— TOTOBHOCTb BECTH COBMECTHYIO JIESTEIIbHOCTh B MHTEPECaX IPaxJaaHCKOro o0IIecTBa,
y4acTBOBATh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

— YMEHHuE B3aUMOJCICTBOBATh C COLMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBHM C HX
GYHKIUSAMU ¥ Ha3HAUYCHUEM;

— TOTOBHOCTb K TYMaHUTAPHOUN U BOJIOHTEPCKON AESITEIbHOCTH;

NATPHOTHYECKOT0 BOCIIUTAHUS:

— cpOpMUPOBAHHOCTHh POCCUNUCKOMN TPAXKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;

— IIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTH)KEHHUSIM POCCUHCKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

— c(pOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

— CmocoOHOCTh OLICHMBATh CUTYallMI0 M [PUHUMAaTh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B AEATEIbHOCTU
y4€HOrO;

— OCO3HaHUE JINYHOT'O BKJIaJ|a B IOCTPOEHUE YCTOWYUBOTO OyaYIIEro;

3CTETUYECKOr0 BOCIIMTAHMS:

— D3CTETUYECKOE OTHOUIEHME K MHpY, BKJIIOYas O3CTETUKY HAay4HOIO TBOpPYECTBA,
npucyuiero Gpu3nyeckon HaykKe;

TPYAOBOI0 BOCTIMTAHMA:

— HWHTepec K pa3iuyHbIM chepaM NpoecCHOHATBHON NEeATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM ¥ TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHEIN BBIOOp Oymyiei mpodeccun
U peajn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CAaMOOOPA30BaHMIO B O0JIACTH (PU3UKU
Ha MPOTSHKEHUU BCeH KU3HU;

IKOJIOTNYE€CKOr0 BOCIIMTAHMSA:

— c(OpPMUPOBAHHOCTH 3KOJOTHUYECKON KYJIbTYPhl, OCO3HAHUE INIOOATLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

— IUIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOILEH Cpe/ic HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

— pacuMpeHue OmbITa AEATEIbHOCTH SKOJIOIMYECKOl HampaBiI€HHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAHUN 10 (PU3UKeE;

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NUECKON HAYKH;

— OCO3HaHHUE ILIEHHOCTH HAy4YyHOW MESITENbHOCTH, TOTOBHOCTh B IPOLIECCE H3YyUEHUS
(U3UKN OCYIIECTBIATh MPOECKTHYIO U HCCIEIOBATENbCKYIO JIESTENbHOCTh WUHANBHIYATbHO U B
rpymnme.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

basoBble Jlornyeckue 1eMcTBUA:

— CaMOCTOATEIbHO (GOPMYJIUPOBATH U aKTYaJIU3UPOBATh MPOOIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

— OomIpeacidATh UCIU ACATCIIBHOCTH, 3a/1aBATh MapaMCTPhl U KPUTCPUHN UX JOCTUKCHUS,



— BBIBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PACCMATPUBAEMBIX (PUINIECKUX
SBJICHUSX;

— pa3pabarbiBaTh IUTAH pEIICHUs TMPOOJeMbl C Yy4ETOM aHamu3a WMEIOIINXCS
MaTepuaIbHBIX H HEMaTEePUATBHBIX PECYpPCOB;

— BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

— KOOPJAMHUPOBATH U BHIMONHITH PabOTy B YCIOBUSX PEANLHOTO, BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

— pa3BUBaTh KPEaTUBHOE MBILIUICHNE IPU PEILICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBarejabLcKue NeicTBUA.

— BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATUSMHU U METOIaAMU (PU3UIECKOM
HAYyKH;

— BIJaJeTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATENLCKOW U TMPOEKTHOW JESITeNbHOCTH B
obnmactu (U3HKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IIOMCKY METOJIOB
pelieHus 3a1a4 GU3NYECKOro CoAep KaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUS,

— BIJIAJIETh BUJAMHU ACSITEIHLHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIINH,
peoOpa3OBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE MIPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

— BBIABIIATH MPUYMHHO-CJICICTBEHHBIC CBS3M M aKTYaIM3UPOBATh 3aj]ady, BBIABUTAThH
TUIOTE3Y €€ pelieHus, HAXOIUTh apTYMEHTHI [T JO0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;

— aHANM3HUPOBATh TOJNYUYEHHBIC B XOJI€ PEIICHUS 3aJaud PEe3yNbTaThl, KPUTHUCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

— CTaBUTH U (POPMYyIHUPOBATH COOCTBEHHBIE 33/1aUul B 00pa30BaTEIbHON EATEILHOCTH,
B TOM YHCIIE€ IPU U3YYCHUH (PU3UKU;

— J1aBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHHBATH MIPUOOPETEHHBIN OIBIT;

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

— yYMeTbh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

— BBIJBUTaTh HOBbIE UJIEH, NTPEAJIAraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PEILIECHUS;

— CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE AIbTepPHATUBHBIC PELICHUS.

PabGora ¢ undopmanmeii:

— BJAJETh HABBIKAMHU TONydeHUs uHpopMmammuu (QU3UIECKOTO COACpKAHUS U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh IOUCK, AaHATIU3, CUCTEMATH3AIUIO U
MHTEPIIPETANIO UHPOPMALIMK PAa3IMYHbIX BUJIOB U (hOPM MpeacTaBICHUS;

— OLIGHUBATH JOCTOBEPHOCTH MH()OPMAIINY;

— WCIMOJB30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pEelIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHMU3AIlMOHHBIX 3a7ad C COOJ0JEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MIaCHOCTH, THTHEHBI, PECYpCOCOepeKeHUs], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

— co3J1aBaTh TEKCThl (DU3MUECKOTrO COJEp>KaHUs B PA3NIUYHBIX (GopMmMaTax ¢ Y4ETOM
Ha3Ha4YeHM WHPOPMAIIUH U LIEJICBON ayAUTOPHH, BBIOUPAst ONTUMATBHYIO (OPMY MPEACTaBICHUS
U BU3YaJIU3allHH.

KoMMyHnKaTHBHBbIE YHHUBEPCAJIbHbIE y4eOHbIe JeiicTBHS:

— OCYIIECTBIJIATH OOIIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEILHOCTH;

— pacro3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallMid U CMATYaTh KOH(IMKTHI;

— pasBepHyTo " JIOTUYHO HU3JiaraTb CBOXO TOYKY 3PCHUS C UCIIOJB30BAHUCM SA3BIKOBBIX
CPEICTB;

— TIOHHMATh U HCTIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHAUBUAYAIbHON paboTHI;



— BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX IEHCTBUI C yUETOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

— TPUHUMATh LIEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIPEIEIIATh POJIM ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

— OIICHHMBaTh KayeCTBO CBOET0 BKJAJa M KaXJOTO yJYacTHHKAa KOMAaHIbl B OOIIUI
pe3yabTaT o pa3paboTaHHBIM KPUTEPHSIM;

— TIpeularaTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C IIO3UIIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErMUECKOE IOBEACHHME B PA3IMYHBIX CUTYaLUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIe JAeiicTBUS

Camoopranuszauus:

— CaMOCTOSATEIHHO OCYIIECTBIISAThH MTO3HABATEIBHYIO JIESTEIBHOCT B 00JIaCTH (DU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;

— CaMOCTOATEIbHO COCTABJIATH IJIaH PEIICHUs paCUETHBIX M KAYECTBEHHBIX 3a]1a4, TUIaH
BBITIOJTHEHUSI MPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIUXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUI;

— J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM;

— pacHHpsATh PaMKHU Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIIOYTEHHIH;

— JenaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelICHHE;

— OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

— cmoco0cTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO SPYIUIUA B 00JaCTH (PU3HKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTbh KOPPEKTUBHI B J€STEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIHTATOB IEJISIM;

— BIJIaJeTh HABbIKAMHU I[103HABaTENIbHONW peQIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTENIBHBIX MPOILECCOB, NX PE3YJIbTATOB U OCHOBAHMIA;

— HCMOJB30BaTh MPUEMBI peIIeKCHH IJIsl OIICHKU CUTYaIlMH, BEIOOPA BEPHOTO PEIICHUS;

— YMETh OILICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PELICHUS TI0 UX CHUKCHHIO;

— TPUHUMATH MOTHUBHI M apTYMEHTBI APYTUX MPU aHATTU3E PE3YIbTATOB JESATEIHHOCTH;

— TpuHUMATh ceOs, TOHUMAst CBOM HEJIOCTATKH U JOCTOMHCTBA,

— TPUHUMATH MOTHUBHI i apPTYMEHTBI APYTUX MPU aHATTU3E PE3YIbTATOB JESTEIHHOCTH;

— TMpU3HaBaTh CBOE MPABO U MPABO JIPYTUX Ha OIINOKH.

— B mpouecce 1ocTHKEHUS TMUHOCTHBIX PE3Y/IbTaTOB OCBOCHUS MPOTPaMMBbI 10 (pU3uKe
JUIL  YpOBHSI CpemHero oOmero oOpa3oBaHHMs y OOYYarOIIMXCS  COBEPIICHCTBYETCS
OYMOILIMOHAIBHBIN HHTEJUIEKT, IPEIOJIararonii ¢(hOPMUPOBAHHOCTE:

— CaMOCO3HaHMS, BKJIIOYAIOIIETO CHOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAILHOE
COCTOSIHME, BHJETh HAINpaBICHUS pPa3BUTHS COOCTBEHHOW OHMOIMOHAIBLHON cdephl, OBITh
yBEpEHHBIM B ce0e;

— CaMOpPEeryJUpOBaHMS,  BKJIIOYAIOLIETO  CaMOKOHTPOJb, YMEHHE  NIPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaTHCS K SMOIMOHATbHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

— BHYTpPEHHEW MOTHBALIMH, BKIIIOYAIOILIEH CTpeMJICHHE K TOCTHXKEHUIO LIETH U yCIIeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACMCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;



— OMIATHH, BKJIIOYAIOIIEH CITOCOOHOCTh TOHUMATh SMOIIMOHAIEHOE COCTOSIHUE JPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

— COLMAJbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPAaWBAaTh OTHOUICHUS C
JIPYTUMH JIOJBMH, 3a00TUTHCA, TIPOSIBIIATH HHTEPEC U Pa3pelaTh KOH(PIUKTHL.

INPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenus B 11 kiacce mpeaMeTHble pe3ylbTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

— JEMOHCTPUpPOBaTh Ha NpPUMEpax poJdb U MeCTOo (U3MKH B (OPMHPOBAHUU
COBPEMEHHOM HAy4yHON KAPTHUHBI MUpa, B Pa3BUTHM COBPEMEHHOW TEXHUKHU M TEXHOJIOTUH, B
IPAaKTUYECKOH EATEIbHOCTH JIFOAEH, LIEIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MHPA;

— YUYUTHIBATh TPAHMIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENICH: TOYSUHBIN
AIIEKTPUUYECKUI 3apsI, JIyd CBETa, TOUCUHBIM HCTOUHUK CBETA, sIIEPHAst MOJIENb aTOMa, HYKJIOHHAs
MO/JIEJIb aTOMHOT0 si/ipa MPpH pelICHUH (PU3NYECKUX 3a/1a4;

— pacrio3HaBaTh (pU3HUECKHUE SIBICHUS (IIPOIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JECWCTBUS TOKa, B3aMMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIMS, JCHCTBHE MarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM W JIBHKYIIMHCS 3aps,
2JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE PacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npejomieHue, wuHTepdepeHuus, audpakiuus W TONSpU3aLUs CBeTa, MIHUCIEpPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pOJla, ECTECTBEHHAsl U UCKYCCTBEHHAsI paJiMOAKTUBHOCTB;

— ONWCHIBaTh H3YYEHHBIE CBOMCTBA BellecTBa  (DJIEKTPUYECKHE, MArHUTHBIE,
ONTUYECKHE, NIEKTPUUECKYIO NMPOBOAMMOCTD PA3IMUYHBIX CPEA) U IJIEKTPOMArHUTHBIC SBICHUS
(mporeccbl), HCMONB3Yys (U3MUYECKHe BENWYMHBL: JJIEKTPHUUECKUU 3apsii, cujla TOKa,
NIEKTPUUECKOE HANpsDKEHUE, DIIEKTPUUYECKOE CONPOTHUBIEHHE, Ppa3HOCTh IOTEHLUAJIOB,
AIIEKTPOABIDKYIIAsl CWiIa, paboTa TOKAa, WHAYKIUS MarHUTHOTO IOJis, cuia Awmmepa, Cuia
JlopeHua, MHAYKTUBHOCTh KaTYIIKH, SHEPTUs AJIEKTPUUYECKOIO0 M MarHUTHOIO MOJEH, Iepuo] U
yacToTa KojeOaHUi B KoieOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKAa B MPOLIECCE TAPMOHHUECKUX
JIEKTPOMArHUTHBIX Koje0aHWi, (OKYCHOE pacCTOSHUE M ONTHUYECKas CWJa JIMH3bI, IpH
OTHMCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOJIB3YEMbIX BEJTUUMH, UX 0003HAYCHUS
U €JMHUIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEJIUYMHY C JPYTMMHU
BEJINYMHAMU;

— ONMCHIBaTh HM3YYEHHbIC KBAHTOBBIC SIBIICHUS M IPOLIECCHI, UCHOJb3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrus U
UMIynbc (OTOHA, TMEPUOJ TMOoJIypaclaga, SHEprus CBA3M aTOMHBIX Sep, MPH OMHUCAHUH
IPaBUIbHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJNB3YEMbIX BEJIWYMH, HUX OOO3HAYCHMS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME MAHHYIO (DU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISIT 3HAYEHNE (PU3UUECKON BETMUNHBI;

— aHAJIN3UPOBATH (PU3UUECKUE MPOLIECCH U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHbI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MapaluIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JIkoyms—JIeHnma, 3aKOH 3JIEGKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHbI OTPAXKEHUs CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHUe DiHIITeHA 11 GoTodDPeKTa, 3aKOH COXpaHESHUSI DHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPAHEHHUs AJIEKTPUYECKOrO 3apsizia, 3aKOH COXPAHEHHsS MacCOBOIO YHUCIA,
noctynarel bopa, 3akoH pajMOAaKTMBHOIO pachaja, HOpU 3TOM pasiuyaTb CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPDAKEHHWE M YCJIOBUSA (TpaHUIIBI, 00JacTH)
IPUMEHUMOCTH;



— OIpenessaTh HAMPABICHHE BEKTOpPAa HMHIYKIIMM MAarHUTHOTO TOJsi TPOBOJHUKA C
TOKOM, CHJIbl AMniepa u cuibl JIopeHiia;

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

— BBINOJHSTH SKCIIEPUMEHTHI 110 HCCIEI0BaHUI0 (PU3HUECKUX SIBJICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3ToM  (GOpMyIupoBaTh
npobaeMy/3agauy ¥ THIOTe3y Y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBL;

— OCYILECTBIJIATH MPSIMbIE U KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEIMYUH, TPU STOM
BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO WM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHU;

— HCCIIEZIOBAaTh 3aBUCUMOCTH (DU3UUYECKUX BEIMYMH C HCIHOJIB30BAHUEM TPSMBIX
U3MEPEHUI: NpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yJbTaThl HOJIYYEHHOU
3aBHCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE TAOIHIl U TpadUKOB, 1e71aTh BEIBOJIBI 10 pe3yJibTaTaM
UCCIIC/IOBAHMS,

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

— pemarb pacu€THble 3a/Jayd C SIBHO 3a/JlaHHON (U3NYECKON MOJENbI0, HCIOJNb3YS
dbusznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeb, BBIACIATH (U3NYECKUE BEIMYMHBI M (GOpPMYJbl, HEOOXOAMMBIE Al €€ peIlIeHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAbHOCTH MOyYEHHOTO 3HAUEeHUS (PU3UUECKON BETMUMHBI;

— pemarb KayeCcTBEHHBbIE 3a/layd: BBICTPaMBAaTh JIOTUYECKH HEMPOTHUBOPEUHBYIO
LENOYKY PAaCCYXJCHUH C OMOpOod HAa HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (U3HUYECKUE
SIBJICHUS,

— HCHOJb30BaTh MPHU pEHIeHUH Y4eOHBIX 3a/ad COBPEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYCHHON W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyto HH(pOpMaIHIo;

— OOBSCHATH MPHUHIMIBI JEHCTBUS MAIIUH, MPHUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyarh ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

— TMPUBOAWUTH MPHUMEPHl BKJIala POCCUICKUX M 3apyOexHBbIX Y4YEHBIX-(QU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOUIETO MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHi;

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

— paboTtaTh B IpYIIE C BHINOIHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, MIaHUPOBAThH
paboTy TpyHIbl, palMOHAIBHO paclpeAensTh OOS3aHHOCTH M IUIAHUPOBATh ACSITEIbLHOCTH B
HECTAaH/IAPTHBIX CHUTYalHsIX, aJ€KBATHO OIICHWBATH BKJIAJl KAXKIOTO W3 YYaCTHUKOB TPYIIIBI B
pelIeHrne paccMaTpUBaeMOn MPOOIEMBI.

COJIEP)KAHUE KYPCA BHEYPOUHOM AEATEJbHOCTH

11 KJIACC

DJIeKTPOAMHAMMKA
Maznummnoe none. IneKmpomMazHUMHAA 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. SIBJIEHUE CAMOMHAYKIIMHU. DIEKTPOJIBHKYIIAs CHUJIa CAMOUHTYKLIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

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

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIuHYY MHIYKIMYA MarHATHOTO TOJISL.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue HINEKTPOMArHUTHON UHIYKIUU.

[IpaBuino Jlenna.

3aBUCHUMOCTD AJEKTPOJBIIKYIIEH CUIIbI MHAYKIIMH OT CKOPOCTU W3MEHEHUsI MarHUTHOTO
MOTOKA.

SIBiIeHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenrne MarHuTHOTO MOJISL KATYIIKH C TOKOM.

Uccnenosanue nericTBUs MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

UccnepoBanue siBIeHUS 371€KTPOMarHUTHOW MHIYKIUU.

Kone6anus n BoIHbI

Mexanuueckue u 3n1eKmpomazHummuble Konieoanus

Konebarenprast cucrema. CBOOOIHBIE MexaHWYecCKHe Konebanus. [apMoHUYECKHe
koneOanus. Ilepuwon, dacrora, ammmtryaa W ¢asza kojieObanwit. [IpyKMHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuil. [IpeBparenne sHepruu npu
TFapMOHUYECKUX KOJIeOaHUIX.

Konebarenbubiii koHTYp. CBOOOAHBIE >JIEKTPOMArHUTHBIE KOJNEOAHUS B HICATBHOM
KOJIeOATEeIbHOM KOHTYype. AHAJIOTUs MEXIYy MEXaHWMYECKUMH M 3JIEKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs HEPTUU B HJICAILHOM KOJIEOaTEIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaroUMX KoieOaHUSIX. BbIHYKeHHbIE MEXaHHUECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHbBIE KOIeOaHMUsI.

IlepemenHnsblil Tok. CUHYCOUIANbHBINA NEPEMEHHBIM TOK. MOIHOCTh IEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAYEHNE CHIIBI TOKA U HAIIPSYKEHUS.



Tpancdopmarop. IIponsBoacTBo, mepenadya ¥ MOTpeOJICHHE 3IEKTPUUECKON SHEPTHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uUCnosib30BaHusA
AJIEKTPO3HEPTUU B IOBCEHEBHOM JKU3HH.

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

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeIbHOM CUCTEMBI (MTPYKUHHBIM WIIM MaTeMaTUYEeCKUN
MasITHHK).

Habmronenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMSI.

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

Pe3oHaHc mpu mocCIe10BaTENIbHOM COEIMHEHUHU PE3UCTOPA, KATYyLIKW MHIYKTUBHOCTU U
KOH/JIEHCATOopA.

Mogenb TMHUY 3JIEKTPOIIEpEadH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH TEPHOAa MaJIbIX KOJeOaHUI Ipy3a HA HUTH OT JUTMHBI HUTH
Y Macchl rpysa.

HccnenoBanne NEpEeMEHHOr0 TOKa B LENUM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL

MexaHu4eckue BOJIHbI, ycIoBUs pacnpocTpanenus. [leproa. CkopocTh pacnpocTpaHEeHUs
U JiuHa BoiHbL. [lomepeuHble M TMpoOJOJbHbIE 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 BojaHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMEe, TpeJoMJieHHe, moydpu3auus, audpakuusg, uHTepdeperuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

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

[IpuHOMIIBI paIHOCBA3U 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 MOMEPEYHBIX U MPOI0JIbHBIX 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 aMIUTUTYAOH M YacTOTOU
KOJIeOaHU .

HccnenoBanne CBOWCTB — 3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IIPEJIOMIICHHE,
noJsipu3anus, Audpakius, THTepepeHIns.

Onmuka

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE pacipOCTpaHEHUE CBETA B OJJHOPOJIHOM cpee.
JIyd cBera. ToUeUYHBI UCTOYHUK CBETA.



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

[Ipenmomnienne cBeTa. 3akOHBI TpPEJIOMIICHUS cBeTa. AOCONIOTHBIM MOKAa3aTeNlb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOTO BHYTPEHHErO
OTPAXKEHUS.

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

CoOwuparonue u pacceuBaromue JHH3BL. ToHkas nuH3a. DOKyCHOE pacCcTOsSHUE H
ONTHYECKasl 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(EPEHLIINOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOIE€PEHTHBIX UICTOYHUKOB.

Hudpakuus cera. 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, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTUKA, NH(paKkinOHHAs peIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpocTpaHEHUEe, OTpaKeHUE M IMpesnoMiieHue cBera. OnTudeckue
PUOOPHI.

ITonHoe BHyTpeHHee oTpaxeHue. Monens cBeToBoja.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Mopenu MUKpOCKoOTa, TEIECKOIA.

HabGmronenue nnrepdepeHimm ceera.

Habmtonenue nudpaknuu cera.

HaGmronenue qucnepcuu certa.

[Tonyyenue cnekTpa ¢ HOMOILIBIO MPU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

HaGmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne nokazaresns MpeoMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

HaGmonenue aucnepcuu cBera.

OcCHOBBI cHIENUAJILHOI TEOPHH OTHOCUTEIBHOCTH

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHWUKHU. [locTynmarel cnenuanbHOM TEOpUu
OTHOCUTCIIBHOCTH: HWHBApPUAHTHOCTL MOAYJIA CKOpOCTH CBCTa B BaKyyMeC, MMPUHIHAIT
OTHOCHUTEJIBHOCTH DWHILTEHHA.

OTHOCHUTEIBLHOCTD OOTHOBPCMCHHOCTH. BaMeI[JIeHI/Ie BPCMCHU U COKpAIICHUC NJIMHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN 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
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiiay Gorodddexra.

JaBnenue ceera. Onbitel I1. H. JIeOenena.



XUMHUYECKOE ICMCTBHUE CBETA.
TexHuueckue yCTpoiCTBa M TNpaKTUYECKOE MpHUMEHEeHHe: (HOoTod7aeMeHT, (OTOAATUUK,
COJIHEYHast OaTapest, CBETOIHO/.
Jlemoncmpayuu
®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTodhdeKTa.
Cseroauon.
Connevnas 6arapes.
Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pezepdopaa no paccesanio o -yactuil. [Inanerapras
mozens atoMa. Iloctynarel bopa. U3nyuenue u norsomenne (GOTOHOB MPU MEPEXOo]e aroma ¢
OJHOTO YPOBHSI SHEPTrUuM Ha Apyrou. Bunabsl cnekTpoB. CEeKTp ypOBHEN SHEPIUU aTOMa BOJAOPOA.
BonnoBele cBolicTBa yactuul. Bonns! e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaau3M.
CHOHTaHHOE U BBIHYKIEHHOE U3IyYEHHE.
TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: CHEKTpPalIbHbIM aHAJIN3
(cTIeKTpOCKOM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.
Jlemoncmpayuu
Mopenb onbiTa Pesepdopna.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
HabGmronenne nuHeRYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
HabntoneHune nuHeuaToro crnekrpa.
Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKa3bIBAIOLUIME  CIOXKHOCTb  CTpoeHHUd  sapa.  OTkKpeITHE
paauoaktuBHOCTH. OnBITEL Pezepdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykmonuas monens smapa [eizenOepra—lBaneHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsbl.
Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMma-usnydenue. 3aK0H
pPaauoaKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cuibl. [ledexT macchr sapa.
SAnepHsle peakuuu. JleneHye U CUHTES SIED.
Anepupiii  peaktop. Tepmosimepubpiii cuHTe3. [IpoOiieMbl W TEPCHEKTUBBI  SAECPHOU
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.
DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTo/161 HAOIIOICHUS U PETHCTPAIUH dJIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaJIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTUHBI MUpA.

TexHudeckue yCTpOHUCTBAa U NPAKTUYECKOE IMPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM (GoTorpadusim).

MexnpeamMeTHbie CBA3U

Nzyuenne kypca ¢usmkm 06a30Boro ypoBHs B 11 Kiacce oCymiecTBiIseTcs ¢ Y4ETOM
COJIEPKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, CBSI3aHHBIE C M3yYCHHEM METOJOB HAyYHOI'O TO3HAHUS:

SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, U3MEPEHHE.



Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUECKUE (YHKIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIMM Ha OCH KOOPJAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKIHIA,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONpEeAEIeHNE TUIOMAAN TNIOCKUX GUTyp 1 00bEMa Tell.

Buonoecus: snekTpuueckue SIBICHUS B JKUBOW NpUpOAE, KoiieOaTenbHbIe IBMKEHUS B
JKUBOM NPHUPOJE, ONTHYECKUE SIBICHUS B JKMBOM IPHUPOAE, NCHCTBUE pagualid Ha >XUBBIC
OpraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJEKYJ, KPUCTaJUIMYECKash CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

lI'eocpaghus: MarHuTHBIE MONIOCA 3€MJIH, 3aJIe)KU MarHUTHBIX pyl, GoTochEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHUMN.

Texnonocus: TMHUM DIIEKTPOIIEPENay, FEHEPATOP IEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, pajuoNpUEMHHUK, TeJIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

@®opMbl OPraHU3alMU 3AHATHIA:

— DBpucTHUYecKas Oecena B JUAIIOTE;

— DOBpucTHUecKas Oecesla B AUaliore, IPaKTHUECKOE 3aHATHE;
— DBpucTHUYecKas Oecena B nuajore, jabopaTopHas padora.



TEMATUYECKOE IINTAHUPOBAHMUE!

11 KJIACC
Ne HanmeHoBaHMe pa3ie/ioB U TeM KonuyectBo yacos
n/m | mporpamMmm B K n JyieKTpOHHBbIe (LM pPOBbLIE)
cero OHTPOJIbHBIE PAKTHIECCKHE 06pa30BaTeJILHLIe pecypebl
padoTshI padoTshI
Pazaen 1. JIEKTPOJIMHAMUKA
Htoro no pazneny 6
Paznen 2. KOJIEBAHUSA K1 BOJIHbBI
2.1  MexaHU4eCKUE U ANEKTPOMarHuTHBIE 2 https://interneturok.ru/
KOJICOaHHMsI http://school-collection.edu.ru/
2.2  MexaHnuecKHe 1 JICKTPOMarHUTHBIC 2 https://www.mozaweb.com/ru/
BOJIHEL https://www.youtube.com/@qgetaclassphys
23 | Onruka 3 https://educor]t.ru/ _
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
Hroro mo pazaeny 7

Paznen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1

OCHOBBI crieNIMATILHON TEOpUHU
OTHOCUTCIBbHOCTH

1

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/

! TemaTuyeckoe TIIAHUPOBAHKUE COCTABIICHO C YY€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/

Hroro no pazneny 1

Paznen 4. KBAHTOBASI ®DU3UKA

4.1 DeMEHTHI KBAHTOBOM OITUKHA 1 https://interneturok.ru/

4.2  CrpoeHue aTomMa 1 http://school-collection.edu.ru/
https://www.mozaweb.com/ru/

43 Atouoe a1po 1 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 no pazneny 3

OO6111ee KOJMYECTBO YacOB 34



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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