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1. IACIIOPT PABOYEM MPOI'PAMMBI YYEBHOM JACIHUITIIUHBI
MJ1.03 ®U3UKA

1.1. OOaacTb npuMeHeHHs1 padoyeil MporpaMmbl

PabGouast mporpamma maucruruinHbl (manee pabouass mporpamma) I[1]1.03
«Dus3uKa» SBISETCS YacThIO OCHOBHOW TpodeccHOHaIbHOW 00pa3oBaTebHOM
IporpaMMbl - 00pa30BaTENbHONM MPOTPaMMBI CPEAHETO MPOQPECCHOHATBHOTO
o0pa3oBaHMsI — MPOTPaMMBbl MOATOTOBKH CHEIMAIMCTOB CPEIHEro 3BeHa (nanee
OII CIIO).

PaGouas mnporpamma paszpabotaHa B cooTBercTBUM ¢ DenepanbHbIM
['ocymapcTBeHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPTOM  CpEeIHEro  oOIero
oOpa30oBaHUs YTBEPXKICHHBIM MpHUKa30M MUHHUCTEPCTBA O0pa30BaHUS U HAYKH
Poccuiickoit @enepanuu ot 09.12.2016 Ne 1548 (pen. ot 17.12.2020).

PaGouast nmporpamma coctaiena ais crienmanbHocT 09.02.06 CereBoe u
CUCTEMHOE aJIMUHUCTPUpOBaHUE 10 yueOHoMy muiany 2022 rona.

1.2. Mecto yueOHoM nucuuiuinHbl B cTpykrype OII CITIO

O6mmeobpazoBarenbHas yueOHas nuciumuinHa [1/].03 dusnka oTHOCHTCS K
00111e00pa3oBaTeIbHON OITOTOBKE OCHOBHOM 00pa30BaTeIbHON POTPAMMBI -
IIPOTPaMMBbI ITOATOTOBKHY CIICIIHATIMCTOB CPETHETO 3BeHAa Ha 0a3¢ OCHOBHOTO
oO1rero 00pa3oBaHus C MOJTYYEHUEM CPEHETO 00IIero o0pa3oBaHuUs.

1.3. Heap wu 3agaum y4eOHOW [JAUCUMIUVIMHBI — Tpe0OBaHHUSl K
pe3yJibTaTaM OCBOCHUSA YU4eOHOM M CIUIIIHHBI

Pabouast mporpamma o61meo0pazoBaTenbHOl yueOHo aucuumuinabl 1171.03
dusnka pa3paboTaHa B COOTBETCTBHM C PeKOMEHIAIMSIMH IO OpTaHU3AIHNH
MOJyYeHUs  cpeAaHero  obmiero  oOpa3oBaHusi B Tpefeiax  OCBOCHUS
o0pa3zoBaTeIbLHBIX TPOTPaMM CPEIHETO MPOodheCCHOHAIBHOTO 00pa3oBaHus Ha 0asze
OCHOBHOTO  oOmiero oOpa3oBanuss ¢ yderoM [lpumepHOil  OCHOBHOM
oOpa3oBaTeIbHON IIPOTpaMMBbl CpeIHEro oO0Iero oOpa3oBaHHUs, OJ0OPEHHOI
pemeHreM (eaepabHOTO Y4eOHO-METOAMYECKOTO OOBEIUHEHUS TO OO0IIeMy
obpazoBanmio (mporokon ot 28 wmroHs 2016r. Ne2\16-3) wu Ilucemom
Munnpocsemenusi Poccun «O HanmpaBiIe€HUHM METOJIMYECKUX PEKOMEHJALN» OT
14 anpens 2021 1. Ne05-401.

Conepxxanue nporpammbl yueoHou aucturmivabl [171.03 dusuka HampaBieHO
Ha JOCTHUXKEHUE CIEeAYIONINX HeJIei:

— OCBOGHHME 3HAHMM O (QyHIaAMEHTaIbHBIX (PU3MYECKUX 3aKOHAX U
MPUHITMIAX, JISKAMUX B OCHOBE COBPEMEHHOW (U3MUECKOW KapTUHBI MHUPA;
HanOosee BaXKHBIX OTKPBITUAX B 00JIACTH (PU3MKH, OKAa3aBIIMX OIMPEACIISAIOIIee
BIIUSHAC HA Pa3BUTHE TEXHUKUM U TEXHOJOTHHW; METOJAaX HAYYHOTO TO3HAHUS

IIPUPOJIBI;



— OBJIQJICHHE YMEHUSAMHU MPOBOAUTH HAOIIO/ICHNUS, IJITAHUPOBATH U BBIOJIHATh
HKCIIEPUMEHTHI, BBIJIBUTATH TUIIOTE3bI U CTPOUTH MOJICITH, IIPUMEHSIThH TIOJTy4YCHHBIE
3HaHUS MO (PU3MUKE JJIsi OOBSICHEHUS PA3HOOOpPA3HBIX (PUIUYECKHUX SBICHUN U
CBOMCTB BEIIECTB; MPAKTUYECKH HUCIOJIb30BaTh (PU3MUYECKHE 3HAHUSA; OLICHUBATh
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMaIUK;

— pa3BUTHE TMO3HABATEIILHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPYECKUX
CIIOCOOHOCTEW B TMporecce MPUOOpPETEeHUsS 3HAHWMA W yMEHHWH M0 (HU3HKE C
WCITOJIb30BAHUEM  PA3JIMYHBIX HCTOYHMKOB WH(MOpPMAIMM W  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

— BOCITUTaHNE YOCKICHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHOB MPHUPOJIBI,
WCIIOJIb30BAHUSL  JIOCTIDKCHUM (U3MKKM Ha OJaro pa3BUTHS YeJIOBEUYECKOM
IIUBWJIN3AINK; HEOOXOAMMOCTH COTPYAHHYECTBA B IIPOIECCE COBMECTHOTO
BBITIOJTHCHUS 3aJ]1a4, YBAXUTEIBHOTO OTHOIICHUS K MHCHHIO OINOHEHTA IPHU
oOCY)XIEHHMH TIPOOJIeM EeCTEeCTBEHHO-HAYYHOTO COJIEpKaHMs; TOTOBHOCTH K
MOPAJTEHO-ITHYECKOW OIIEHKE WCIIOJIb30BaHMS HAYYHBIX JTOCTIDKCHHM, YyBCTBA
OTBETCTBEHHOCTH 3a 3aITUTy OKPYKAIOIICH CPEIIbI;

— WCIIOJIP30BAaHUE TPUOOPETCHHBIX 3HAHWA W YMEHUH A PElICHUS
MPaKTUYECKUX 3aJlad  TMOBCEJHEBHOM JKM3HH, oOecreueHus Oe30MacHOCTH
COOCTBEHHOM KHU3HU, PAIMOHAIILHOTO MPHUPOIOINOIb30BaHUS U  OXPaHBI
OKpYXaromel cpebl 1 BO3MOKHOCTh MPUMEHECHHS 3HAHWH TPU PEIICHUM 3aad,
BO3HHMKAIOIINX B TIOCIEAYIOIICH MpodheCcCHOHATBHON IeATeTLHOCTH.

[Tnanupyemble pe3ynabTaThl OCBOeHUs yueOHoW mucrmrmuinabl  T171.03
du3uka:

JIMYHOCTHBIE Pe3yJIbTaThl:

—YyBCTBO TOPJOCTM M YBWKEHHS K HCTOPUUM U JOCTHKECHHUSM
OTEUECTBEHHOW (U3NUECKOW HayKu; (PU3NYECKH TPaMOTHOE TIOBEJCHUE B
poecCHOHANBHON ACSATENBHOCTH W OBITY Tpu oOpamieHuu ¢ npudopamu H
YCTPOWCTBaMHU;

— TOTOBHOCTH K TPOJOJKEHUIO 00pa30BaHUS M TIOBBIMICHUS KBATH(UKANH
B M30paHHOHN Tpo(heCCHOHATBLHON NEeITeIbHOCTH U O0BEKTUBHOE OCO3HAHUE POJTH
(bU3UYECKUX KOMIICTCHIIMHI B 3TOM;

— YMEHHUE HCIIOJIh30BaTh JIOCTHKEHUS COBPEMEHHOW (U3MUECKOW HAYKH H
(bU3MYECKUX TEXHOJOTUH JUIsl TIOBBIMICHUS COOCTBEHHOTO HHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCroHaTbHOM NeITeTbHOCTH,

— YMEHHE CaMOCTOSITEJIbHO TOOBIBaTh HOBBIC JIJIsl ceOsl (pr3ndecKrue 3HaHMS,
UCITOJIB3YSI JIJIS1 ATOTO TOCTYIHBIC HCTOYHUKH WH(OPMAITUH;

— YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIICHUS B KOMaH/IE 110
pelIeHuIo 00IIKX 3a/1a4;

— YMEHHUE YMIPABJISITH CBOCH IMO3HABATEIHHOU IESATEIHHOCTHIO, MPOBOIMTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI;

MeTanpeIMeTHbIe Pe3yJbTaThl:

— WCTIOJIb30BAaHME PA3IUYHBIX BHJIOB II03HABATEIBHON JEATCILHOCTH IS
pemieHuss (QU3MYSCKUX 3a/ad, NPUMEHCHUE OCHOBHBIX METOJOB IIO3HAHUS
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(HaOmro/IeHus, OMMCAHUs, U3MEPEHUS], SKCIEPUMEHTA) JJI U3YUYEHUS PAa3THYHbIX
CTOPOH OKPY>KalolIeH TEUCTBUTEIbHOCTH;

— UCIIOJIb30BAHUE OCHOBHBIX MHTEIUICKTYaAJIbHBIX OIEpalnii: MOCTaHOBKHU
3amauu, (HOPMYIUPOBAHUS THIIOTE3, aHAIN3a U CHUHTE3a, CPaBHEHUS, 0000IICHUS,
CUCTEMATHU3alNH, BBISIBIICHUS IPUYUHHO-CIEACTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB,
dbopMyIMpoBaHMs BBIBOJIOB I HW3YYEHUS PA3IUYHBIX CTOPOH (DU3UYECKUX
OOBEKTOB, SBJICHUH H MPOLECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTD
CTaJIKUBAThCS B MpodeccuoHaNbHOM cdepe;

— YMEHUE TEHEPUPOBATh UJICU U OMPEACNSTh CPEICTBA, HEOOXOAUMBIE ISt
WX pealn3alluy;

— YMEHUE HCIOJIb30BaTh  PA3JIMUHbICE HUCTOYHUKH JUISl  MOJy4eHUs
¢bu3nueckoil HHPpopMaluu, OIIEHUBAThH €€ JOCTOBEPHOCT;

— YMEHUE aHAJIM3UPOBaTh U MPEACTABIATh WH(OpPMAIUMI0O B Pa3IHUHBIX
BUJIAX;

—yMEeHUE  MOyOJWYHO  MPEACTaBISITH  pe3yJdbTaTbl  COOCTBEHHOIO
UCCIIEIOBAHUSI, BECTU JIUCKYCCUU, JOCTYITHO U TAPMOHUYHO COYeTasi CoAep KaHue
1 (hOpMBI IpeIcTaBIsIeMON UH(POPMAITUK;

npeaMeTHbIE Pe3yJbTaThl:

— cOPMUPOBAHHOCTH TPEJCTABICHUNH O POJIU M MecTe (PU3MKU B
COBPEMEHHOW HAYYHOU KapTUHE MUPA;

— MOHUMaHue (U3NYECKON CYIIHOCTH HaOJI0JaeMbIX BO BceneHHOM
SBJICHUM, posu (GU3UKU B (OPMHUPOBAHUU Kpyrozopa U (PyHKIMOHAIBHOU
IPAaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPaAKTUUECKUX 3aj1ay;

— BJIaJICHUE OCHOBOTIOJIATrAIOIIIUMU bu3rnIecKUMU MTOHSATUSMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMU;

— YBEPEHHOE MCMOJIb30BaHNE (PU3NUECKONU TEPMUHOJIOTUHA U CUMBOJIUKH;

— BJIaJICHUE OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHMUS, UCIIOJIb3yEMbIMH B
busuke: HAOMIOEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

—yMeHUsI  00pabaThiBaTh  pe3yjibTaThl  U3MEPEHUM, OOHaAPYKUBATh
3aBUCUMOCTh MEXKIy (U3HUYCCKUMHU BEJIMYMHAMH, OOBSICHATH TIOJyYCHHBIC
pe3yabTaThl U JENaTh BHIBOIBI,

— c(OpMUPOBAHHOCTH YMEHUS periaTh GU3NIECKHUE 3a0a4H;

— cOPMUPOBAHHOCTh YMEHHS TPUMEHSTh TOJYYCHHBIC 3HAHUS IS
OOBSCHEHHUS  YCJIOBHM MpOTEKaHWs (PU3NYECKUX SBICHUW B  MPUPOJIE,
npodeccuoHanbHON chepe W A TPUHATHS TMPAKTHUSCKUX PEIICHUH B
MMOBCEJIHEBHOM JKU3HU;

— c(hOpMUPOBAHHOCTb COOCTBEHHOM MO3UIIMH IO OTHOIICHUIO K (PU3UYECKON
uH(popMaIu, mojrydaeMoi 13 pa3HbIX HCTOUHUKOB.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Bup y4eOHoii padoThl

O0BeM yacoB

MakcuMasibHasi yueOHasi HArpy3Ka 156
Oo0s13aTe/IbHAS aYAUTOPHAA y4eOHAs HArPY3Ka (BCero) 156
B TOM YHUCJIE:

JICKIITMOHHBIC 3aHATHS 126
MPAKTHYECKUE 3aHSATHUS 6
1abopaToOpHBIE 3aHATHUS 24

CamocrosiTesibHast padora (camocrosiTeJibHAsi padora u
HHIMBUIYAJIBLHBIN NIPOEKT) 00y4aronerocs (Bcero)

B TOM YHCJIC.

I/IHIII/IBHIIyaJ'II)HHﬁ ITPOCKT

[IpomexxyTounas arrecranus B popme duddepeHimpoBaHHblii 3a4eT




2.2. TemaTH4ecKHii IIAH U COAEPKAHNE Y4eOHOM TN CHUILTUHBI

HaumMmenoBanue
pas3iesioB H TeEM

Conep:xkanue y4eOHOro MaTepuaJa, JadopaTopHbie U MPAKTHYECKHE
padoThI, CAMOCTOSATE/IbHAS Pad0Ta 00y4alOIUXCS

Oo0beMm
4acoB

YpoBeHnnb
0CBOEHMS

Beenenue.

Ponb u mecTo nucuumiuael B yuebHoM nporecce. Llenu u 3agaun kypca. CTpykTypa
aucuIuInHbL TpeGoBaHMs, IpeIbsBIseMbIe K 00Y4aOMIUMCS, TPH OCBOCHUU TUCLUTUIHHEIL.
EcrecTBeHHOHAYYHBIH METO/I TO3HAHMSI, €T0 BO3MOKHOCTH M T'PAaHHIIBI IPUMEHUMOCTH. Pob
IKCIIEPUMEHTA M TEOPUH B IPOLIECCE TTO3HAHUS IIPHPO/IBI. DBOIIIOLUS OCHOBHBIX (PU3NYECKUX
teopuii. OCHOBHBIE 3JIEMEHTHI (PU3MYECKON KapTHHBI MHpA.

Pa3zpea 1.
MexaHnuka.

34

Tema 1.1.
OcHOBBI
KHHEMATHKH.

Conep:xanue yueOHOro MaTepuaJia

3anaun kuHeMaTUKU. [[OHATHE MEXaHUYECKOTO JBUKEHHUSI, CHCTEMBI OTCYeTa (KOOPAMHATHI,
TEJIO0 OTCYeTa, pa3Ho00Opa3ue cucteM KoopAuHaT). [IoHsATHE MOCTYNaTeNbHOIO ABUKEHHUS.
XapakTepuCTUKN MEXAHUYECKOTO JIBH)KEHUS: IEPEMEILICHHE, TPAEKTOPUS, IyTh, CKOPOCTb,
yckopeHue. CKaJisipHbIe U BEKTOPHBIE BEIMUYUHBI. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHHSL.

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE. Y PABHEHUE PABHOMEPHOIO MTPSMOJIMHENHOTO
nBkeHus. [ papudeckoe onrcaHue paBHOMEPHOTO MPSIMOJIMHEHHOTO IBHKEHUS. AHAIN3
rpadukoB U ypaBHeHUH aBrkeHus. CoctaBiieHne rpaduKoB U YpaBHEHHM JTBUKEHHUSI.

PaBHOYCKOpEHHOE NPAMOIIMHENHOE JBUKEHUE. Y PAaBHEHUE PABHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO IBMKEHUSI. MTHOBEHHAS M CPETHSS CKOPOCTh. [ 'paduueckoe onucanue

PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKEHUSA. AHAIN3 IPaUKOB M YPAaBHEHUN JBHKEHHUS.

CocraBnenue rpadMKOB U ypaBHEHUH JIBHIKEHUSI.

JIBm>keHue Ten B moiie Tshkectu 3emiu. CBoOoHOE aieHne. JprkeHue Tena OpomeHHOro
BEPTUKAIBHO BBEPX, ABMKCHHUE TeJla OPOIIEHHOTO BEPTUKAJIILHO BHU3, IBIDKCHHE TEJa
OpOIIIEHHOTO TOPU30HTAIBHO. balmiucTHYeCKOe IBIKEHUE.

JIBrokenue Ten B moJie TsxecTu 3emun. CBoOogHOE masieHue. JIBukeHne Tena OpomeHHOro
BepTI/IKaJII:HO BBer, JBUXCHHUC TECJIa 6p0H_IeHHOF0 BepTI/IKaJIBHO BHM3, AIBHKCHHUC TCJIa
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OpOLICHHOTO TOPU30HTANIBHO. banmucTuyeckoe ABHKEHHE.

[Tpaktuueckoe 3ansatue Ne 1. I'paduueckoe onucanre MeXaHM4YECKOTrO ABMYKCHHUS.

Tema 1.2.

OcHOBBI JUHAMHUKH.

Conep:xanue yueOHOro MaTepuaJia

OcHoBHas 3aaya tuHamMuky. B3zaumoneiicteue ten. Cuia. Ilepsblii 3akoH HeroToHa. Bropoit
3ak0oH HeroTona. [Ipunnun cynepnosunuu cui. Tpetuid 3akoH HeroToHA.

Cutel I'paBUTALlUN. 3aKoH BCGMI/IpHOFO tarorenns. Hesecomocts. Cuia Tspkectn.

Cuna ynpyroctu. [Ipupona cun ynpyroctu. Hedhopmarus. Bunast nepopmanuu. 3akon I'yka.
Cuna tpenus. [Ipupona cui tpeHus. TpeHue nokosi, CKOJIbXKEHUs, KaUeHUsl.

Tema 1.3.
3aKoHbI
Conep:xanue yueOHOro MaTepuasa
COXpaHeHMH B
MeXaHMKe.
[TonsiTHe MMITyNbca Tesla. 3aKOH COXPAaHEHUs UMITYJIbca. PeakTHBHOE IBUKEHHE.
Pabora. MoutHocTs. DHeprus. 3akoH coxpaHenus suepruu. KI1/I mexaHu3MoB.
Tema 1.4.
Mexannyeckue
Conep:xanue yueOHOro MaTepuaJa
KoJIeOaHus U
BOJIHBI.

KoneobarensHoe nemxkenne. Konedbauus. Y cia10BUsI BOSHUKHOBEHUA KoeOauuii. Bumsl
kosebanuii. OCHOBHBIE XapaKTEPUCTUKU KOJIeOATEIbHOTO ABMKCHUS: aMIUTUTY/Aa, IEPUO,
JacToTa, cMenieHue, ¢aza. [[apMoHndyeckue Koyiebanus. Y paBHEHUE rapMOHUIECKIX
kosnebanuit. ['paduueckoe mpeacTaBieHne TaApMOHUUYECKUX KoNlebanuii. ["apMoHndeckue
KoJieOaHus B IPUPOJIE.

Matematuueckuid, QpU3NYECKuil, NpyKUHHBIH MassTHUKU. COOCTBEHHAs 4acTOTa U MEPHO/]
KoseOaHuil MmasiTHUKA. [IpeBpaliienue sHeprun Mpu rapMOHUYECKUX KoieOaHusX. SABieHne
pe3oHanca.

Mexanunueckue BoaHbL. Buabl BonH. [{nuHa BosHbl. CKOPOCTh paclipoCTPaHEHUS BOJIHBI.
3ByKoBbI€ BOJIHBI. [Ipuposa 3Byka. CKOPOCTh 3BYKOBBIX BOJIH. 3aBUCUMOCTh CKOPOCTH 3BYKa
OT INIOTHOCTH Cpeibl U TeMIIepaTypbl. XapaKTEPUCTUKHU 3ByKa: TPOMKOCTb, BEICOTA U UX CBA3b
C aMIUTMTYJI0M ¥ 9acTOTOM 3BYKOBOM BOJIHEL. [1lym. MHbpa- u yapTpa3ByK.
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JIaboparopHast pabora Ne 1. M3yueHue 3aBUCUMOCTH NIEpHOa KOJIEOAHUN MATEMATHUECKOTO

MasiTHUKA OT JUIMHBI HUTU U ONIpeieNICHUE YCKOPEHHUs CBOOOIHOIO MaJACHHUS. 2
Tema 1.5.
JIeMEHThbI
MexaHuku TBepaoro | Coaep:xanue y4eOHOro MmarepuaJia
Teaa, JKHIAKOCTH B 2
rasa.

Bunet paBHoBecust TBepaoro tena. Llentp Tsxectu. 3akon [Tackans. 3akon Apxumena.

YpaBHeHue bepHymn.
Tema 1.6.
DJIeMeHTbI
cIHemuaJILHOI Conep:xanue yueOHOro MaTepuaJia
TeopuH 4
OTHOCHUTEJIbHOCTH.

WNHBapnaHTHOCTH MOy ISl CKOPOCTH cBeTa B BakyyMme. [locTynarsl DiiHmTelHa.

[TpeoOpa3oBanus JlopeHua.

PensTUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEN. DHEPIHUsl IOKOSI.
Paznea 2.
Mouexkyasipaas 20
¢pusuka u
TEePMOJIMHAMMKA.
Tema 2.1.
OcHoBbBI
MOJIEKYJISIPHO-

. Conep:xanue yueOHOro MaTepuaJa

KHHETHYECKOH
TEOPHUH CTPOEHUA
BeleCTBA. 12

ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BelecTBa. Mcropus aroMucTHYecKkux yueHuil. OCHOBHBIE
nonoxkennss MKT. HabmioieHus ¥ OIBITHI, TOATBEPKIAIOIINE aTOMHO-MOJICKYIISIPHOE
cTpoeHue BemecTBa: nuddy3us, OpoyHoBCKoe ABMKEeHNE. CHITBI MEXXMOJIEKYIISIPHOTO
nencrteusd. Tennosoe nBukeHue. Macca u pazMepbl MoJieKyil. [NIOTHOCTh BEIIECTB.

Kunernueckasi 1 moTeHIMabHas YHeprusi MoJieky. [loHsTue o Temnepatype U BHyTpeHHEH
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sHepruu tena. AdcomotHas Temneparypa. [loustue abcomorHoro Hys. OObsiICHEHHUE
arperaTHbhIX COCTOSIHUH BEIECTBAa HA OCHOBE aTOMHO-MOJICKYJISIPHBIX MPEIICTABICHHA.

Monens uneansbHoro rasa. Jlasienue rasa. CBsi3b JaBJI€HUs ra3a co CpeiHel KNHETUYECKON
SHEpPrueil MOJEeKYyJ U TeMIiepaTypoil. YpaBHEHHE COCTOSIHHSI MICAIbHOTO Ta3a.

OObenuHEeHHBIN Ta30BbIH 3aK0H. M3omnponecchl. ['paduyeckoe mpencTaBiIeHNe H30MPOIIECCOB.

MO,I[CJ'IL CTPOCHUA KUIAKOCTH. HOBerHOCTHOG HaTspbkeHue. Cuna IMOBCPXHOCTHOI'O
HaTshkenus. CmauuBanne. MEHNCK. KaHI/IJIJIﬂpHI)IG SBJICHU.

[lepexox BemecTBa M3 )KUIKOTO COCTOSIHUS B Ta3000pazHoe u o0paTtHo. [TapooOpa3oBanue u
koHaeHcanus. Mcnapenne. Kunenue. 3aBHCHMOCT TeMIIEpaTypbl KHIICHHUS KUIKOCTH OT
BHEIIIHETO JIaBJIcHUs. HachlllieHHbIC M HEHACBIIICHHBIC Mapbl. BiaxxHoCTh BO3/ayXa.

Mogaenb cTpoeHus TBEpAbIX TeIl. BUIbI KpUCTAINIMYECKUX CTPYKTYp. Meraunyeckas
KpHUCTaJUIM4ecKas penierka. AMop(QHbIe BelecTBa 1 KUAKHE KpUCTabl. TernoBoe
pacuiMpenye TBepabixX Teil. 1lnaBnenye u KpucTaju3anus.

JlabopaTtopHas padota Ne 2. OnpezenieHne MmIOTHOCTH TBEPIbIX TEJ.

2
JlabopaTtopHas padota Ne 3. OnpezeneHne yaeabHOM TEIIIOEMKOCTH TBEPIOTO Tea. 2
Tema 2.2.
OcHoBBI Coaepixanue yueOHOIro MaTepuasa
TEePMOAUHAMMKH.
Tennoo6men. Buipl TennoodmMeHa. 3aKOH COXpaHEHUsSI U IPEBPAILICHUS SHEPTUU B
MEXaHMYECKUX M TETUIOBBIX Mpolieccax. BHyTpeHHss sHeprus ra3a. Padora raza. [lepssiii
3aKOH TEPMOJMHAMUKH. 4
Tennossie agBuratenu. KIIJ[ rennoBeix neurateneil. neanpHas teroBas MamuHa. [{ukin
Kapno. /IBurarens BHyTpeHHErO Cropanus. TenaoBble JBUTATENN U OXPAaHA OKPYKAKOLIEH
cpenbl. HeBO3MOXHOCTH CO3aHus BEUHBIX ABUraTeneit 1 u 2 pona.
Pazpea 3.
DJIeKTPUYECTBO U 88
MAarHeTH3M.
Tema 3.1. Conep:xkaHue yueOHOr0o MaTepuasia
OcHoBBI
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IJICKTPOCTATUKMH.

DIIeKTpu3anus Teil. DIEKTpUYecKuil 3apsa. Buasl anektpuyeckoro 3apsna. Hocurenu
ANEKTPUYECKOTO 3apsA1a. DIEMEHTapHbIN 3JIEKTPUUECKUN 3aps/l. 3aKOH COXpaHEHUS 3apsiia.
3akoH Kynona. /[usnekTpuyeckass IpOHUIIAEMOCTh CPeibl. DJIIEKTPOCKOI. DJIEKTPOMETP.

Onekrpudeckoe none. ['papuueckoe n300paKeHUE AEKTPUIESCKUX Tosel. HanpsbkeHHOCTh
JIeKTprUYecKoro nojsi. OHOPOJIHOE U HEOHOPOIHOE DIIEKTPUUYECKOE TOJIE.

[ToTennmaneHas sHeprus 3apsiaa. [loTennuan. DKBUNOTEHIIMAIBHBIE TOBEPXHOCTH.
Hampsixenue.

Pabota cui anekrpocrarndeckoro noist. CBsi3b MKy HaPSHKEHHOCTBIO TTOJIS U
HanpsKEHUEM.

Bunpl iuanektpukoB. [IpoBOHHUK M JUAJICKTPUK B JIEKTPUUYESCKOM TTOJIE.
DNeKTpOCTaTUYECKasl 3allHUTA.

OnextpoeMkocTh. Konnencaropsl. [Ipuniun ycrpoiictBa. Buasl konaencatopoB. barapeu
KOHJICHCATOPOB.

Tema 3.2.
3aKkoHbI Coaep:xanue yueOHOro MaTepuasa
NOCTOSIHHOI'0 TOKA.

DnexTpuuecKuil TOK. Y CIOBHS CYIIECTBOBaHUS 3JIEKTpHUUecKoro Toka. Hampasienue Toka.
Cuna Toka. Hanpsixenue. [locTosiHHBIN 351eKTpUUecKuil TOK. J{elicTBHS MOCTOSHHOTO
ANEKTPUIECKOTO ToKa. COMPOTHUBIICHHUE MTPOBOIHUKA. 3aBUCUMOCTh COITPOTHBIICHUS
METAJUINYECKOTO NMMPOBOJHUKA OT pOJIa BEIIECTBA, TEMIIEPATYPHI U JTUHEUHBIX Pa3MEPOB.
CBepXIpOBOANMOCTS.

3akon Oma ais yyacTka nenu. BonpT-aMnepTHas XapakTepUCTHKa METAJIJIOB.
ITocnenoBarenbHOE U NapajliesIbHOE coeAMHeHue poBoAHUKOB. IIpaBuia Kupxroga.

Hcrounuku Toka. BHemHnii n BHyTpeHHMH ydacTok nenu. 9/C u BHyTpeHHee
CONPOTHUBIICHNE UCTOYHMKA TOKA. baTapen NCTOYHMKOB TOKa. 3akoH OMa Juisl MOJIHOM LEeTH.

PaGota u momrHOCTh TOKa. TernoBoe qeiCTBUE dMEKTPHUUecKOoro Toka. 3akoH [xoyns-JleHma.
KonndecTBO TEMIOTHI, BHIIETIEMOE MPOBOJHUKAMU TP MOCIEA0BATEIBHOM U MapaJuIeIbHOM
coenunennu. Kopotkoe 3ambikanne. KoHTakTHas pa3HOCTh MOTEHIIMAIOB.
Tepmonnexktpoasmwxkymas cuia. Asnenne lleapThe. Tepmonapsl.

[TpakTrueckoe 3ansTue Ne 2. PacueT 25IeKTprUecKuX 1eneu (MHIMBUIYAIbHBIC 3a/IaHHS).
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JlaboparopHast pabota Ne 4. OmnpeneneHue yASIbHOTO COMPOTUBICHUS MPOBOTHUKA.

JlaGoparopHas pabota Ne 5. Omnpeznenenue 371eKTPOEMKOCTH KOHIEHCATOPA.

JIaboparopHast pabota Ne 6. M3yueHue 3aKOHOB MMOCTOSTHHOTO TOKA ISl ITOCJICIOBATEIILHOTO
COCJIMHEHMS TOTpeduTenei u 3akoHa OMa 1Sl IOJTHOM 1T .

JIaboparopHast pabota Ne 7. M3yueHue 3aKOHOB MOCTOSTHHOTO TOKA ISl MApaJICIIbHOTO
COEIMHEHUS TOTPEeOUTENEH.

JlaboparopHas padota Ne 8. Omnpenenenue 3/IC 1 BHyTPEHHETO CONPOTUBICHUS HCTOUYHUKA
TOKa.

Ha60paT0pHa;1 pa60Ta Ne 9, HccnenoBanue 3aBUCMMOCTH MOIITHOCTH JIaMITbl HaKaJIMBAHUS OT
HAITPSPKCHUA.

Tema 3.3.

DJIeKTPUYeCKHU
Coaep:xanue yueOHOro MaTepuaJia

TOK B

NMOJIYNPOBOHUKAX.
[TonynpoBoauuku. CoOCTBEHHASI MPOBOUMOCTD OTYNPOBOIHUKOB. [IpuMecHas
MIPOBOIUMOCTH MPOBOJTHUKOB. BUIBI MPpUMECHON TPOBOIUMOCTH. DIEKTPOHHO-TBIPOYHBIN
nepexo. [lonynpoBogHukoBbiii Auoa. BonsT-amnepHas XxapakTepucTuka
MOJTYITPOBOJTHUKOBOTO 1M0J1a. [10TyIIpOBOTHUKOBBIE DJIEMEHTHI.
JlaboparopHas pabota Ne 10. HccnenoBaHue BOJIbT-aMIIEPHON XapaKTEPUCTHKU
MOJTYITPOBOJTHUKOBOTO JHO/IA.

Tema 3.4

dJleKTPUYeCKuil
Conep:xkanue y4eOHOIro MaTepuaa

TOK B ra3ax u

KHIKOCTSIX.

Nonuzanus rasa. Buael nonnsanuu. DI€KTPOHHASA U MOHHAs IPOBOAMMOCTH ra3a. Bonbt-
aMIlepHasl XapaKTEepHUCTHUKA ra3a. Bupl ra30BbIX pa3psaoB. DIEKTPUUYECKUI TOK B BaKyyMe.
TepmoanexkTponHas smuccus. BakyyMHbIN o, BosbT-amrepHas XapakTepucTuka
BAaKYyMHOI'O JHOJA.

DNEeKTPOIUTHI. DIEKTPOIUTHYECKas Tuccoruanus. CBoOOIHbIE HOCUTEIH IEKTPHUECKOTO
3apsjia B 3JEKTposuTax. Dnekrponns. [IpuHnun qeicTBus XMMHYECKUX HCTOYHUKOB TOKA.
[IpuMeHEeHNE AIEKTPOIN3a B IPOMBIIIIEHHOCTH.
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Tema 3.5.
MarsuTHoe 1moJie.

Conep:xkanue y4eOHOIro MaTepuaa

Marnutnoe none. [locrosinubie MaruuThl. MarautHas uHaykus. OnpeaesieHue HarpaBieHus
JUHUI MarHUTHOM MHAYKUIUU. ['padudeckoe n300pakeHrne MarHUTHOTO ToJsl. MarHuTHOE
110JI€ IPSIMOJIMHEWHOT O IIPOBOIHMKA, KPYTOBOI'O TOKa U cosieHouAa. OHOPOJHOE MarHUTHOE
ToJie.

Cuna Jlopenua. BzaumopeiicTBue napajjieibHbIX TOKOB. HanmpspkeHHOCTh MATHUTHOTO TTOJTSL.
MarnuTtHas npoHuaeMocTs. MaruutHas noctossuHas. Cuna Ammnepa. Pabota npu
NMEPCMCIICHU N MPOBOJHHUKA C TOKOM B MAIrHUTHOM IT0JIC. MarauTHBIN IIOTOK.

MarnuTtHble CBOHCTBA BEIECTB: (peppo — aua - U mapaMarHeTUku. DIeKTpoMarHuTsl. Pabota u
YCTPOMCTBO AJICKTPOU3MEPHUTEIBHBIX PHOOPOB. MarHuTHOE 1moJie 3eMITd, €ro 3Ha4eHUE B
YKUBOH TIpHpojie. MarHuTHbIe OypH.

Tema 3.6.

JuexkTpomaruuTHasi | Coxep:kanue y4e0HOro MaTepuajia

HHAYKIHS.
ABnenue anexkTpoMaruuTHON MHAYKIMU. OnbiTel @apanes. BuxpeBoe anekTpuueckoe mosie.
OJ1C nnaykuuu. ITpasuiio Jlenna. MHaAyKTMBHOCTE. BUXpEBBIE TOKH.
SABnenue camouHaykiuu. 9J1C caMOMHAYKIIHH.

Tema 3.7.

IlepeMeHHBIH TOK.

Conep:xaHue y4eOHOro MaTepuaJia

[Tepemennsbiii Tok. [IpuHIMI nericTBUs daeKTporeseparopa. MisMeHeHus cuisl TOKa,
Hanpspkenus 1 DJ]C B 1ienu nepeMeHHoro Toka. ['paduyeckoe mpencTaBlIeHHe MPOIECCOB B
LIETIH TEPEMEHHOT0 TOKA. AMIUTUTY/IHBIE U IEUCTBYIOIINE 3HAYEHUS CUIIbI TOKA U
HaIpsDKEHUs. AHAJIU3 U TOCTPOEHUE TPaPUKOB MEPEMEHHOTO TOKA.

NHIyKTUBHOCTh U €MKOCTb B II€MIM IEPEMEHHOTO TOKa. AKTUBHOE U PEAKTUBHOE
conpotubiieHne. KonebareapHbIil KOHTYP. DIEKTPUICCKUN PE3OHAHC.

Tpancdopmaropsl. MHayKIIMOHHBIE reHepaTopbl. [Ipon3BOICTBO AIEKTPHUECKON IHEPTUH.

[Tpaktrueckoe 3anstue Ne 3. Ananutudeckoe u rpadudecKkoe IpeICTaBICHHIE MPOIIECCOB B
LIEU IEPEMEHHOIO TOKA.

Tema 3.8.
DJIEKTPOMATHUTHBI

Conep:kanue y4eOHOro MaTepuaa
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€ KoJIeOaHud "

BOJIHBI.
[IpeBpamieHue sHEPrUU B 3aMKHYTOM KOJIEOATEILHOM KOHTYpE. DIEKTPOMArHUTHOE 10JIE U
JJIEKTPOMAarHuTHeIE BOJIHBL. CKOPOCTH 2JIEKTPOMArHUTHBIX BOJIH. MICTOpHS OTKpBITHA
3JIEKTPOMArHUTHBIX BOJIH. MHOT00Opa3ue CBOMCTB AJIEKTPOMArHUTHBIX BOJH. [IprHIUTIBI
PasMOCBA3H U TEIECBUICHUS.

Tema 3.9.

9J1eMeHTBI ONTHKH.
Caer Kak
3JIEKTPOMATHUTHAs
BOJIHA.

Conep:xanue yueOHOro MaTepuaJia

Cger. Ilpupona cBeta. KopnyckymnsipHO-BOTHOBOMN Jyainn3M. DBOIIOLHS TOPUIA O IPUPOE
cBeTa. CKOpOCTh CBETA B BaKyyM€ U JPYTux cpefax. OnbIThI 110 ONPEAETICHUIO CKOPOCTH
CBETA.

BonHoBbIe cBolicTBa cBeTa. 3aKOHBI OTPAXKEHUSI U TPETTOMIIEHUS CBeTa. AOCOIOTHBIN 1
OTHOCHTEJIBHBIN MTOKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpoxoxnenne
CBETAa Uepe3 IJIACTUHY U npu3My. Jlucnepcus cera. [{Bera tei.

WNnuTtepdepennus ceeta. UHTEepdepeniius B TOHKUX IUieHKax. HTepdepennus ceera B
npupoje u TexHuke. udpakius ceera. Cnekrpsl. CrekTpanbHblid aHanu3. [lonsgpuzamus
CBETOBBbIX BOJH. [IpuMeHeHNe NoIsIpOI0B.

JlaboparopHas pabota Ne 11. Ompenenenue nmoxkasaress MPEJIOMICHHS CTEKIA.

JlaboparopHast pabota Ne 12. OmpeneneHre JUIMHBI BOJHBI ¢ TOMOIIBIO TH(DPaKIIMOHHON
PEIIEeTKH.

Pazpea 4.
9JIeMEeHThI
KBAHTOBOH (U3HUKH.

Tema 4.1.
OCHOBBI KBAHTOBOI
TEOPHUH.

Conep:kanue y4eOHOIro MaTepuaa

[TonsTe o kBaHTOBOM Teopuu cBeta. ['unoresa [lnanka. Kanter u poronsl. [TocTossHHAS
wianka. KBaHToBbIe CBOHCTBA n3nydeHus. JlaBiaeHue cBeToBbIX Jydeid. OnbiThl Jlebenena
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I1.H. TeruioBoe U XUMHUYECKOE TEUCTBUE CBETA

doroanexrpudeckuit 3hdext. Buasr pororddexra. O0bsicHenue hoTodrPdexra Ha OCHOBE 4
KBaHTOBOH Teopun. DorosnemeHTsl. oToconporusienus. Mcnons3oBanue pororddexra B
HayKe U TEXHUKE.
Tema 4.2. Ctpoenne
ATOMA. Conep:xanue yueOHOro MaTepuaJia
[Imanerapnas Moaenbs aroMa U Moziesib bopa. M3nydeHue u noriomeHnue SHepruu aToMaMH.
Jlromunecuenuus. Jlasepst. [IpuHiun nercTBus u yctpoictso. Buasl nazepos. 4
CrtpoeHue aTOMHOTO siipa. SIaepHble CUiibl. DHEPTUs CBSI3U aTOMHBIX siep. PainoakTUBHOCTD.
AnepHsle peakuuu. fnepHas sHEpreTuka. PaaroakTMBHbBIE U31y4eHUs U UX BO3JICUCTBUE HA
YKUBbIE OpraHu3Mbl. TepMosIepHBbIi CUHTES.
Pasnea 5.
Ctpoenue 4
Bcenennoi.
Tema 5.1.
3Be3nnble cucrembl | CogepskaHue y4eOHOIro MaTepuaa
u 'anakTuku.
Conneunas cucrema. CoctaB ConmHeuHol cucteMbl. OCHOBHBIE CBEJIEHHS 00 00bEeKTax 2
Conneunoii cuctembl. OOpazoBaHuE MJIAHETAPHBIX CUCTEM.
[Tonstue Nanaktuku. OOBEKTHI TamakTUKU MiteuHslii myTh. CrieKTpaibHbIE KJIacChl 3BE3/I.
OoJronust 3Be371. Co3Be3ans. Kapra 3Be3aH0T0 HEdA.
Tema 5.2.
JBoomst «Paz6eranue ramaktuky». Dpdext ormrepa. I:IOHHTI/IC 0 TeOpuH OOJBIIIOTO B3PHIBA. 2
N Bo3MoHbIE clieHapHuu 3BOIIONMN BeeneHHoil.
Bcesiennoii.
JAu¢pepeHunpoBaHHbIN 3a4eT
Bcero 156
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3 YCJIOBUS PEAJIM3AIIAY YUYEBHOM JJUCIHUATLIIMHBI

3.1. TpeOoBaHMsI K MATEPHAIBbHO - TEXHUYECKOMY 00ecnevdeHn 0

JlucuuniauHa peanusyercsl B yueOHOM KaOuHeTe (PU3UKH.

OcHaienue yueOHOTO KaOuHeTa:

Crienmanu3upoBaHHasi MEOEIIb.

TexHuueckue cpeacTBa 00y4eHHsI: HE CIOIB3YIOTCS.

O6opynoBanue JsabopaTopu U pabouuMx MeCT JadOpaTOpUHU: aMIIEpPMETP
71a00paToOpHbI, Bechbl yueOHbIE, BOJBTMETP JIAOOPATOPHBINA, KOJIOPUMETP,
KOMIUIEKT UHCTPYMEHTOB, JabopatopHblil Habop "MccnenoBanue", nabopaTopHbIi
HA00p «DNEKTPUYECTBO», MUJIMAMIIEPMETP, MOJYJIb 3JIEKTPOJBUTATENsA, HabOp
O DJIEKTPOJIU3y, HAcoC BAaKyyMHBIH, MOPTpeTsl (PU3UKOB, mnpudOp s
JNEMOHCTPALIMM  3aBUCHMOCTH  CONPOTUBIICHUS METaJuIoB, MpUOOp  AJA
JEMOHCTpallMd TpaBuia JIeHla, CHEKTPOCKON JBYXTPYOHBIM, 3JIEKTPOCKOIL,
ammiepmeTp 86A, BonpTMeTp B7-21 50223, BomeTMeTp M-381, BombTMeTp M-491,
BoibTMETp M-491, Bempsmutens BVYII-2, BbempsmuTens 1/IpOBOJHUKOBBIM,
reneparop I'3-111 26918, nudpakuronHas pemeTka, UCTOYHUK nutanus 8816
17186, KOMIUIEKT KapToueK "DJEKTpUYECTBO', KOMIUIEKT MO (PoTo3(PEKT,
KOMITJIEKT Tabnuil "kBaHTOBash (Qu3uka", KOMIUIEKT Ta0iui "MomekymspHas
busmuka", xomruiekT Tabmaui "Onthka coerny Teopus', KOMIUIEKT TaOuIl
"TepmoauHamuKka', KOMIUICKT TaOmuiy "®du3uMKa aTOMHOIO sapa", KOMILICKT
TaOJINII "DnekTpoauHaMHKa", KOMIUIEKT TaOJIHII "DnekTpocTaTuka,
JIOMUHECIICHTHAs JlamIa, MallMHa 3JeKTpo(dopHas, MOJEiIb KpHUCTANIMYECKOU
pelieTky, Habop JMH3 U 3epKajl, PETyJIATOP HANpPSLKEHUsI, PEOXOpP/, CIEKTPOCKOII,
CHEKTPOCKON  JBYXJIy4€BOM,  TelleCKOoN, TpaHcopMaTop Ha  IaHeIH,
TpaHchopmaTtop pa30OpHBIN, YCTAHOBKA YJbTPa3BYKOBas, IIaiida onTHYecKas,
TaTUB J1a0OPaTOPHBIM, IIUT pPAaCHPEAEIUTENbHbINA, JJIEKTPOMETP, KOMIUIEKT
MyJIbTUMEINA TMPE3CHTAalMu, TOoA0OpKa BUIEO3AMUCENd JAEMOHCTPALMOHHBIX
(bU3MYECKUX IKCIIEPUMEHTOB.

Harnsinaele mocoous.

3.2. YueOHO-MeTOANYECKOe o0eceYyeHue TUCIUILINHbBI

OCHOBHBIC HCTOYHUKHA

1. ®upcor A.B. ®uszuka nis npodeccuii U crenuaaTbHOCTENH TEXHUUECKOTO
Y €CTECTBEHHO - HAYYHOTO MPOQHUIICH: YUeOHUK JIJIS CTYICHTOB YUPEIKIACHUHN CPE]I.
[Ipod. O6pazoBanusi / A.B. ®upcos; noxa pexn. T.W. TpopumoBoii. — 2-e usm., cTep.

— M., U3narenbckuii ieHTp «Akagemusi», 2017 r.
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2. ®upcor A.B., Tpopumoa T.M. ®uszuka mua npodeccuii u
CHEIUATbHOCTEH TEXHUYECKOTO U €CTECTBEHHO - Hay4yHoro rnpoduieit: COOpHUK
3anay. — M., M3natenbckuii neHTp «Akagemusi», 2017 r.

3. Tpodbumosa T.M., dupcoB A.B. Pusuka: CnopaBounuk. — M.,

N3natensckuil neHTp «Axagemusi», 2017 r.

JlonoJiHUTeIbHbIE HCTOYHUKHU

Juist 00y4aromuxcs:

1. 'eapenmreiida JI1.O., uk FO.W. ®uszuka. Yueonnk mis 10 ki — M., 2020.

2. 'ennenmreitn J1.O. Jlux FO.U. ®uzuka. Yueonuk mis 11 k1. — M., 2020.

3. I'pomoB C.B. Pusuka: Mexannka. Teopuss OTHOCUTEIBHOCTH.
OnexTpoarHaMuka: YueOHuk st 10 k1. o0mieoOpa3oBaTeabHbIX YUPEKICHUHA. —
M., 2001.

4. I'pomoB C.B. ®wusumka: Ontuka. Temnosele siBieHus. CTpoeHHE U
cBOiCTBa BemecTBa: YueOHuk st 11 k1. 001eodpa3oBaTebHbIX YUPEKACHUN. —
M., 2001.

5. Imutpuera B.®. 3agaun no pusmke: yueod. mocodue. — M., 2003.

6. Imutpuena B.®D. ®usuka: yueOHuk. — M., 2003.

7. KacpsanoB B.A. ®uzuka. 10 ki1.: YueOHuk 11s oOeo0pa3oBaTebHbIX
y4aeOHbBIX 3aBeqeHuid. — M., 2020,

8. KacbsinoB B.A. ®@usuka. 11 ki1.: YueOHUK anig o01ieo0pa3zoBaTeIbHBIX
yueOHbIX 3aBefeHuit. — M., 2020.

9. Camoiinenxko I[1.U1., CepreeB A.B. COopHHK 3a/1a4 1 BOIPOCH IO (U3HKE:
yue0. mocobue. — M., 2003.

10. Camoiinenko IL.U., Cepree A.B. ®usnka (I HETEXHHUYECKUX

cnenuanbHocTel): yueOHuk. — M., 2003.

s mpenmogaBaTeJiei:
1. I'pomoB C.B. IllaponoBa H.B. ®uzuka, 10—11: Knura ans yuurens. —

M., 2004.
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2. Kabapaun O.®., OpyioB B.A. DkcniepuMeHTalIbHBIC 3aJjaHusl TI0 (U3BHUKE.
9—11 xmaccel: ydyeOHOE TmocoOue Il ydamuxcs o0I11eo0pa3oBaTeIbHBIX
yupexaenuil. — M., 2001.

3. KacesnoB B.A. Meroauueckue peKOMEHAAIIMM IO MCIOJIb30BAaHUIO
yueOHukoB B.A. KacesHoBa «®usuka. 10 iy, «®Pusuka. 11 ki.» npu uydeHun
¢dbu3uku Ha 6a30BOM U podUIHLHOM ypoBHE. — M., 2006.

4. KacpsnoB B.A. ®usuka. 10, 11 kiu. Temarmyeckoe U NOYpOYHOE
mianupoBanue. — M., 2002.

5. JlabkoBckuiéi B.b. 220 3amay mo ¢usuke ¢ pelIleHUsAMH: KHUTA IS
yuamuxcsi 10—11 k1. o6meo6pazoBaTenbHbIX yupexaenuii. — M., 2006.

6. ®enepanbHbIi KOMIIOHEHT TOCYJApPCTBEHHOTO CTaHJapTa oOILero

oOpazoBanus / MunuctepctBo odpazoBanus PD. — M., 2004.

Ilepeyenbs UHTEpHET-pEcypcoB
1. https//fiz.1september.ru (yueOHO-MeTOIMYECKAs Ta3eTa « DUUKAY).
www.n-t.ru/nl/fz (HoGeneBckue naypearsl 1o Gusuke).
www.nuclphys.sinp.msu.ru (Anepnas pusuka B UnTepHETE).

www.college.ru/fizika (ITonrotoBka k EI'9).

o ~ w D

www.kvant.mccme.ru (Hay4yHO-TIONYJISIPHBIN (PU3UKO-MaTEMaTHYECKUI
xKypHan «KBant»).
6. Www. Yyos. ru/natural-sciences/html (ecTecTBEHHO-HAYYHBIH XKYPHAI JJIsI

Mononexu «IlyTb B HAyKy»).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSI YUEBHOI
T CIHATITAHBI

KOHTpOJII) N OLNCHKa pE3yJabTaTOB OCBOCHUA y‘le6H0ﬁ JAUCITUITIINHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOLOCCCC IIPOBCACHUSA IIPAKTHUCCKHUX

3aHATUH, Ja0OpaTOpHBIX paboT, TECTUPOBaHUSA, a TaKkKe B pE3ylbTaTe
BBIMIOJHEHHUsST ~ OOydYaloIMMUCS ~ WHAUBUAYAJIbHBIX  3aJ@aHUM,  IPOEKTOB,
UCCIICIOBAHUM.

Pe3ynbraThl 0O0ydY€HHsI pACKpBIBAIOTCS YEpPEe3 YCBOCHHBIE 3HAHUS W

npUOOpETEeHHBIC YMEHUS, HAIIPABJICHHBIE HA TPUOOPETEHHE OOIINX KOMITETSHIIHH.

Pe3yabTaThl 00yueHusi (0CBOEHHBIE
YMeHHsl, YCBOCHHbIC 3HAHMS)

DopMbI U METObI KOHTPOJISI M
OLIEHKH Pe3yJbTATOB 00y4eHUs

B pe3yiibTare OCBOCHHUA OUCHUIUIIMHBL Y

00y4aroImuxcst JOIKHBI OBITh CHOPMUPOBAHBIL:

- yMeHwus MIPOBOAUTD HaOJIIOACHUS,

IUIAHUPOBAaTh U BBINOJHATH OKCIIEPUMEHTHI,

BBIJJBUTaTh THIIOTE3bl U CTPOUTH MOJEIH,

NIPUMEHSATH TIOJydeHHbIE 3HAHUS 1O (U3MKE

U1 OOBSICHEHUST Pa3HOOOPA3HBIX (PH3MYECKHIX
SIBJICHUN U CBOWCTB BELIECTB,;

- YMEHUA MPAKTUYCCKH HCIIOJIB30BATh
(1)I/ISI/I‘IGCKI/IC 3HAHUA,
- YMEHUA OLICHUBATH JOCTOBEPHOCTDH

€CTEeCTBEHHO-HAayYHON HH(OpMAaIHH;

- yOeXIEeHHOCTh B BO3MOXXHOCTH TIO3HAHMSA
3aKOHOB MIPUPOJIHI, UCTIONIb30BaHUS
JNOCTIDKEHHH (u3uku Ha OJaro pasBUTHA
YEeJIOBCUECKON ITUBUIIU3AIMHN; HEOOXOAMMOCTH
COTPYIHHMYECTBA B IIPOLIECCE COBMECTHOTO
BBINOJIHEHUS 33/a4,

- YBAXUTCIBHOC OTHOILICHHEC K MHCHUIO
OIIIIOHECHTAa npu 060y)KI[€HI/II/I np06neM
€CTCCTBCHHO-HAYYHOI'O COJZCPIKAHUS,

TOTOBHOCTH K MOpaJ’IBHO-Z)TH‘leCKOﬁ OIICHKEC

UCITIOJIb30BAaHUSA Hay4YHBIX IIOCTPI)KCHI/Iﬁ,
YYyBCTBa OTBETCTBCHHOCTH 3a 3alIuTy
OKpY>Karolien cpebl.

B pPE3YyIbTaTe OCBOCHHA JUCHUITIIUHBI

YYAIIHUKCS TOIKEH:

- 3HaTh (yHAAMEHTaJIbHbIE (QU3MUECKUE 3aKOHBI
W TPUHOWIBI,  JISKallie B OCHOBE
COBPEMEHHOW (M3MYECKON KapTHHBI MUPA;

- yMEThb HCIIOJIb30BaTh NMPHOOPETCHHBIC 3HAHUS
W YMEHMs sl PEIICHMs NMPAaKTUYECKHX 3ajad
TOBCEIHEBHOM JKU3HH,

- yMeTbh o0ecreuuTs 6e301MacHOCTh COOCTBEHHOM
KHM3HH, PallMOHAIBLHOTO HPUPOIONOIE30BaHNUS
U OXpaHbl _ OKpPYXXAaloImled  cpempl |

Texymmii koutpoab: HabGmonenue
OLIEHKA BBIMOJIHEHHSI TJa00pATOPHBIX PadoT.
HaGnronenue M OLEHKa  BBINOJHEHHUS
MPAKTUYECKUX PadoT.

u

IIpomexyTounas arrectaums: OLeHKa
OTBETOB 33 UTOTOBBIN TECT 110 IUCLUIUIMHE.
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BO3MOXKHOCTb MPUMCHCHUA 3HAHUI npu

pemeHnn 3aj1ad, BO3HHUKAOIIUX B
HOCJeAyIomeit npodecCHOHANBHOIT
JIeATEINHbHOCTH.

UMETh TPEJCTABICHHE O HamOOJiee BaXKHBIX
OTKPBITUAX B 00JacTH (PU3HMKH, OKa3aBIIMX
OTIpeNIeIIAIONIee BIUSHIE Ha PA3BUTHE TEXHUKU
1 TEXHOJIOTUH;

WMETh TPEACTaBICHHE O METOJaX HaydHOTO
MTO3HAHUS TIPUPOJIBL.
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