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1. ITaciopT padoueii nporpaMMsbl yueGHOro mpegMera
YIIB.02 ®usuka
1.1 O6/1acTh IPpUMeHeHHs POTrPaMMBbI

[Tporpamma yueOHOro TmipeAMeTa TIpe/Ha3HAuYeHa [l W3yYeHHWs OCHOB (DU3WKHU TIpU
peanr3arny 06pa3oBaTe/bHOM MPOrpaMMbI CpeZiHero MpogecCHoHaTFHOTO 00pa3oBaHus Ha Oase
OCHOBHOTO 001Iero o0pa3oBaHUs Ha OCHOBe TpeOOBAHWU COOTBETCTBYIOUIUX (e/epanbHbIX
oOpa3oBare/ibHBIX CTAaHAAPTOB CpeiHero obIIero u cpefHero nMpogecCHOHATFHOTO 00pa30BaHUs
C yuyeToM [oyuyaeMod TIpodeccHd WM CHeLUaTbHOCTH CpefHero mpogdeCcCHOHATbHOTO
obpa3zoBanus (dacts 3 crathu 68 PesepanbHOTO 3aK0Ha 006 0Opa3oBaHNN).

1.1. Mecro mpeaMera B CTPYKType NpOrpamMMbl NOATOTOBKH CIIEIHA/THCTOB
cpejHero 3BeHa: 0011je00pa3oBaTe/TbHbIN LIUKJL.

1.2.  Pe3yibTaThbl 0CBOCHUS JUCLUIL/IMHbI
1.2.1. Tab6iunpa COOTBETCTBHS J/IMYHOCTHBIX M MeTanpeJAMeTHHIX pe3y/IbTaToB
00II[UM KOMIeTeHIHUAM

OO0Me KOMIeTeHIMH JIMUHOCTHBIE pe3y/IbTaThl MeranpeaMeTHbIe pe3y/IbTaThl
OK 1. ITonumartk cymHoCTb U | OCo3HaHHBIN BbIOOD Oynyuiei
COLIMA/TBHYIO 3HAUMMOCTD | TIpodeccuu u BO3MOJKHOCTeH
cBoeil Oynymiedi mpodeccuy, | peanusanyu COOCTBEHHBIX
TPOSIB/ISATh K Hel YCTOWUMBBIM | )KU3HEHHBIX IIJIAHOB; OTHOLLEHUe K
VIHTepec. nipoeccrioHanbHOM JIesITeTbHOCTH

Kak  BO3MOXKHOCTH  yuyacTUsi B
DEeIleHUH JIMUHBIX, OOILeCTBEHHBIX,
rOCy/IapCTBEHHBIX,
00IIIeHaI[MOHA/ILHBIX TTPO0JIEM;
YYBCTBO TOPJOCTU M YBaKEHUS K
HCTOpUU u JOCTKEHUSIM
0TeueCTBeHHOM (PH3MUECKOM HayKH;

OK 2. OpraHu3oBbiBaTh | ['OTOBHOCTE W CIOCOOHOCTH K | Vicrosib30BaHMe — PasjiMUHBIX  BUZIOB

COGCTBEHHYIO [IeSITeJIBHOCTh, | 00pa30BaHMI0, B TOM  YHC/Ie | [03HABaTelbHOW  [JesTeNBHOCTH U
BbIOMPATh TUTIOBbIE METOABI U | CAMOOOPA30BaHUI0, Ha TIPOTSDKEHUH | OCHOBHBIX WHTEJUIEKTYaTbHbIX
CI1I0CO0BI BBITIOJIHEHUs | BCel JKU3HH; CO3HaTenbHOe | orepaLjii  (TIOCTAaHOBKM  3ajau,
npodecCUOHaNBHBIX  3aJady, | OTHOLIEHHe K HeIlpepsIBHOMY | (hOpMy/IMPOBaHUs TUIIOTe3, aHanu3a U
OLIeHMBAThb UX 3((HEKTUBHOCTh | 0OPa30BaHMIO KakK YCJIOBUIO | CUHTe3a, CpaBHeHus, 00001eHus,
Y KauecTRo. yCrelnHoi  npodeccoHaNBHOW M | CHUCTeMaTH3aluu, BBISIBJIEHUSI

0011IeCTBeHHOI JesITe/TbHOCTH; TIPUUMHHO-CJIe/ICTBEHHBIX CBsi3ed,

TOMCKa aHasoroB, (OPMY/IMPOBAHKS
BBIBO/IOB) /1/1s1 pellieHusI 1I0CTaB/AeHHOU
3aJiauM, TIpUMEHeHNne OCHOBHBIX
MeTOZIOB  TI03HaHUS  (HabsozeHus,
HayuyHOro 3KCIIEPUMEHTA) JJ1s1
U3yUYeHUst Ppa3IUyHbIX CTOPOH
¢u3rueckux 0OBEKTOB U TIPOLIECCOB, C
KOTOPBIMH BO3HUKaeT HeoOXOUMOCTh
CTaJIKUBAThCsl B TIpOodeCcCUOHATbHON

cdepe;

OK 3. IIpuHumarts pertenus B | ['paxaHCKyro TTO3ULUIO KaK | YMeHue CaMOCTOSITEIbHO OL|€HMBAaTh
CTaHJAPTHBIX 1 | aKTUBHOTO U OTBETCTBEHHOI'O UjleHa | U TIpUHUMATh pelLleHus,
HeCTaH/apTHBIX CHUTyalUsiX U | POCCHUMCKOro 001LIIeCTBa, | Ompe/estoIIre CTpaTeruro
HeCTU 3a HUX | OCO3HAIOLLIeTo CBOU | TOBeJIeHUs, C yUeTOM IPaKAaHCKUX U
OTBETCTBEHHOCTb. KOHCTUTYLIMOHHBIE npaBsa U | HPaBCTBEHHBIX L|eHHOCTel;

00s13aHHOCTH, YBa)KalOLero 3aKOH |

TIPaBOMOPSIIOK, obagaroriero

YYBCTBOM COOCTBEHHOTO

JIOCTOVHCTBA, OCO3HaHHO

TIPUHUMAOLLET0 TpaJULMOHHbIE

Hal[MOHA/IbHbIE U 0O0IIeuesioBeuecKre
T'YMaHUCTHUECKUE "




AEeMOKpaTH4deCKue LIeHHOCTH;

OK 4. OcywyecTBnats NoucK U | 'oToBHOCTH K npojio/okeHuto | VMcnosib3oBaHue pas/InyHbIX
WCIo/b30BaHue MHpopMalyy, | 0bpa3oBaHus u TIOBBIIIEHUS] | UICTOUHUKOB JUist TI0JTyUeHUst
HEoOXoAUMO s | KBaTUUKaLUA B n30paHHOU | Qu3nueckod wuHpOpPMAIUK, yMeHHe
3¢ heKTUBHOTO  BBHITIONIHEHUS | MPO(eCCHOHANTLHON [eATebHOCTH U | OLeHUTh ee  JIOCTOBepHOCTh ISt
npodeccCUoHaNbHBIX  3a7lau, | 00BEKTUBHOE 0CO3HaHWe pPOMH | JOCTVDKEHWS XODOIIWX pe3y/bTaToB
Mpo¢heCCUOHATBEHOTO U | GU3NUECKUX KOMIIETEHIIUH B 3TOM rpodeccroHaBHOM cdepe;
JIMYHOCTHOTO Pa3BUTHSI.
OKG. Wcnons3oBath YMeHue  UCHOAb30BaTb  CpefCTBa
VMH(OpMaLIMOHHO- MH(pOPMAaLMOHHBIX u
KOMMYHHUKaIIOHHbIE KOMMYHUKAI[MOHHBIX TeXHOJIOTHI
TeXHOIOTHH B (mamee - WKT) B  peueHuu
nipodeccroHanbHOM KOTHUTUBHBIX, KOMMYHHWKaTUBHBIX U
JlesITeIbHOCTH. OpraHM3aLIOHHBIX 3agaq C
cobsroieHeM TpeboBaHUI
SPrOHOMUYKH, TEXHHUKH 0e30TacHOCTH,
pecypcocOepexkeHusi, TIPAaBOBBIX U
3TUYECKUX HOpM, HOpM

MH(OPMAILIMOHHOM 6e30MaCHOCTH;

OK 6. PaboTaTe B KOJIZIEKTUBE

TO]'[epaHTHOE‘ CO3HaHHe U IIoBe/ieHue

YMeHHe TPOAYKTUBHO OOL[AThCA |

W KomaHZle, 3(QQeKTUBHO | B MOMUKYIbTYPHOM MHDe, TOTOBHOCTh | B3aMMOZEHCTBOBaTE B Ipoliecce
obumiaTbcsi € KoOJUleramu, | U CHOCOGHOCTH BEeCTH [WajJor C | COBMECTHOU JlesITeIbHOCTH,
PYKOBO/ICTBOM, JIPYyTMMH JIIO/IbMU, [JOCTUraTb B HeM | YUWUTHIBAaThb MO3ULIUN JpyTuX
MOTpeOUTeNSIMH. B3aMMOIIOHUMaHHsI, HaXxOJUTb 00IIMe | yuaCTHUKOB JlesITeIbHOCTH,
Lend M COTpyJHWUaTh [y uX | 3¢ ¢eKTUBHO pa3pelliaTb KOHQIUKTEL
JOCTKeHUs; BnaneHue sI3bIKOBBIMH CpeZICTBAMH -
HaBbIikn COTpPyJHUYeCTBa CO | yMeHHe SICHO, JIOTHUYHO U TOYHO
CBEpPCTHUKAMH, B3pOC/IBIMU B | M3/7araTb CBOIO  TOUKy  3peHus,
o0pa3oBareybHOM, OOIIIECTBEHHO | MCMOJIb30BATh afl€KBATHBIE S3bIKOBBIE
TI0JIe3HOH, yuebHO- | CpefiCTBa;
HcceJoBaTe/IbCKON, TIPOeKTHOM U
JPYTHX BUJAX [eATebHOCTH;
OK 7. bpare Ha cebs | BepexHoe, OTBETCTBEHHOE u | BnaseHrie HaBbIKaMU 1T03HABATETbHOM
OTBETCTBEHHOCTb 3a paboTy | KOMIeTeHTHOe OTHOIIIeHNe K | peduekcun Kak 0CO3HaHUs
YJIeHOB KOMaHZbI | (GU3MUeCKOMy U TICUXOJIOTUYeCKOMY | COBepIIaeMbIX JlecTBUI u
(MOJUMHEHHBIX),  Pe3yJ/bTaT | 3[0POBbI0, KAaK COOCTBEHHOMY, TaK U | MBIC/JIUTENBHBIX  TPOLIECCOB, WX

BBITIO/THEHUSA 3a,[[aHHIZ.

JpyTHX JI0Jeld, yMeHUe OKa3blBaTh
MepBYIO [IOMOLLIb;

pe3y/ibTaTOB W OCHOBAaHWM, T'paHUL]
CBOEr0 3HaHUSI W He3HaHWs, HOBBIX
MO3HaBaTe/bHBIX 33/lau U CPeJCTB HX
JIOCTHDKEHHUSI.

OK 8. CamocTosATeNbHO | YMeHHe HCII0/b30BaTh JOCTHXKEHUS

OTIpefiesisiTh 3a7lauMl | coBpeMeHHOU (hM3nyecKoll HayKu U

TpOheCCHOHANBLHOTO U | ¢pUsMuecKux  TEeXHOJIOTMH s

JIMYHOCTHOI'O PasBUTHS, | [1OBBILLIEHHUS COOCTBEHHOTO

3aHUMAThLCs VIHTeJUIeKTya/IbHOrO Pa3BUTHS

camo06pasoBaHueM, BbIOpaHHOM npodecCHoHaIbHON

OCO3HAHHO TINIaHNPOBATL | negrenpHOCTH CaMOCTOSITe/IbHO},

TOBbILLEHNE KBAMQUKALMA. | yponueckoii W OTBETCTBEHHOR

AedaTe/IbHOCTH;

OK 9. OpueHTHpOBaThCS B | UYBCTBO TOPAOCTH W yBaKeHHs K | ['OTOBHOCTE M CMOCOOHOCTL K
YUIOBHAX ~ YaCTOM  CMEHBI | UCTOPUU u JOCTIDKEHUAM | CAMOCTOSITe/IbHOM — MH(OPMALOHHO-
TEXHOJIOTHI B | oTeyeCTBEeHHOU C];)I/IBI/I‘-IECKOI\/'I HayKU; M03HaBaTeIbHOMN AeATe/IbHOCTH,
nipodeccroHanbHOMN BKJ/IFOUasi yMeHUe OpHUEeHTHUPOBATLCSA B
JlesITe/IbHOCTH. Pa3IMUHbIX VICTOYHMKAX

nH(popMaLY, KPUTUYEeCKU OlleHUBaTh
YW MHTepNpeTHpoBaTh WHGOPMAaLHIO,
T10/Iy4aeMyto u3 Ppas/IUUHbIX
HCTOYHHUKOB




1.3.2. IIpeameTHbIe pe3yabTarThbl H3yueHus YIIB.02
B pe3sysnbrare nzyuenus YIIB.02 du3uka K 00yJaromyMcs PeAbSBISIOTCS CIeAyIoIe

npeamMeTHbIe Tpe6OBaHI/IH:

chOpMHPOBAHHOCTH TIpe/ICTaB/IeHU 0 MecTe (PU3MKK B COBpEMEHHOM Hay4YHOW KapTuHe
MHMpa; T[OHUMaHWe poju (U3MKU B (POPMUPOBAHUM Kpyro3opa M (yHKLMOHAIbHOU
IPaMOTHOCTH ueJioBeKa Ji/is pellieHHsl TPaKTUYeCKUX 3a/1ay;

B/a/leHMe OCHOBOMOJIArarmluMu (U3NYECKUMU TOHATHSIMH, TEOPUSIMM, 3aKOHaMU U
3aKOHOMEpDHOCTSIMM; ~ yBepeHHOe TO/b30BaHUe (U3MUeCKOM TepMUHOJIOTHeN U
CHMBOJIUKOM;

B/a/leHle OCHOBHBIMM MeTO/laMU Hay4HOrO I103HaHMs, HUCMO/b3yeMbIMU B (U3MKe:
Hab/rofleHreM, OMMcaHueM, W3MepeHHeM, SKCIepUMeHTOM; yMmeHHe o0pabaTbiBaTh,
OOBSICHATH pe3y/bTaThl TPOBEJEHHBIX OIBITOB U JlefaTh BBIBOJB; TOTOBHOCTH U
CIIOCOOHOCTH MPUMEHSITh MeTO/IbI TTI03HAHKS TIPY PellleHHH MpaKTUUeCcKuX 3ajau;
Cc()OPMHPOBAHHOCTb YMEHUs [laBaTh KOJIMUECTBEHHble OLIEHKU U MPOWU3BOAUTH pacueThbl
1o (pu3nUeckuM Qopmy/iamM U ypaBHEHUSIM;

B/aZieHHe TIpaBWIaMM TeXHWKH 0e30MacHOCTH TIpM  WCIOb30BaHUK  (PU3NUYeCKUX
nipubopOB;

c(hOpPMHPOBAHHOCTL COOCTBEHHOM TIO3UL[UH 110 OTHOIIIEHHUIO K (hHU3UUeCKOi nHMOpMaIvy,
10Jly4aeMOU U3 pa3HbIX UCTOYHUKOB;

cOpMUPOBAHHOCTb CHCTEMbI 3HaHMM 00 o0OuWX (U3NYeCKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TeOpusiX, Mpe/CTaB/eHu O JelCTBUM BO BceseHHOW (M3HMYeCKUX 3aKOHOB,
OTKPBITBIX B 3eMHBIX YCIOBUSIX;

c(OpMUPOBAHHOCTL YMEHUSI UCC/Ie[I0BaTh U aHA/IM3MPOBaTh pa3HO0Opa3sHbie (hu3nuecKre
SIBJIEHUS] U CBOWCTBA OOBEKTOB, OOBSCHATH MPUHLWIBI PAabOTBI M XapaKTePUCTUKU
npubOpPOB M YCTPOWCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHUYECKHUX OOBEKTOB C
reou3NUeCKUMU SIBIEHUSIMU;

B/a/leHMe yMEHUSMU BbIJBUTaTh TMIOTE3bl Ha OCHOBE 3HAHWUS OCHOBOIIOJIAraroIUX
¢u3nUecKrMx 3aKOHOMEpPHOCTeM M 3aKOHOB, IIPOBEPSTb HX SKCIIePUMEHTa/lbHbIMU
cpefcTBamMu, (POpMy/IMpYs LieJib UCC/IeJ0BaHNS;

B/a/leHUs] MeTOJlaMM CaMOCTOSITe/IbHOTO TJIAaHUPOBAaHUSI M TIpOBeJeHUst (pr3nueckux
5KCIIEPYMEHTOB, OINMCaHWe M aHaau3a [0JIyYeHHOM W3MepUTenbHOW HH(OpMaLWY,
oripe/ie/ieHusl JOCTOBEPHOCTH MOJIyUeHHOI 0 pe3y/bTaTa;

c(OpMHPOBAHHOCTb ~ YMEHWM  IPOTHO3MPOBaTh, AaHAJM3MpOBAaTb W  OLIEHMBAaTh
TIOC/Ie/ICTBYUSI OBITOBOM W TIPOM3BO/ICTBEHHOHN [1€STeJTbHOCTH YeslOBeKa, CBSI3aHHOM C
¢bu3HMUeCKMMU MPOoLIeCcCaMu, C MO3ULIMNA IKOJIOTHUeCKor 6e301acHOCTH.

IlepeueHb TeM HHAUBUAYAIbHBIX MNPO0eKTOB (MHGOPMALMOHHBIX, TBOPYECKUX,
CoLa/IbHBIX, MPUKJIAJHbBIX H [Ip.)

AnekcaHgp Mpuropbesny CTONETOB — PYCCKUiA ON3NK.

AnekcaHgp CtenaHoBmY MonoB — PYCCKUiA yueHblid, n3obpetaTtens pasmo.
AnbTepHaTUBHasA 3HepreTuka.

AKyCTUYECKMEe CBOICTBA NOYNPOBOLHNKOB.

AHApe Mapu AMnep — OCHOBOMOJIOXHUK 3/1EKTPOANHAMUKM.
ACUHXPOHHbI ABUratesib.

AcTepounjpbl.

ACTPOHOMUS HaLLMX OHENA.

ATOMHas hmauka. 13o01onbl. NMpMMeHeHe pagnoakTUBHbLIX U30TOMOB.
BeckoHTakTHbIe MeToAbl KOHTPOIA TeMnepaTtypbl.

BrnonsapHble TpaH3UCTopbI.

Bopuc CemeHoBnY AKoBGU — hn3unk 1 nsobpetaresib.

Benunuaiiume oTKpbITUSA OU3NKK.

Buabl anekTpnyecknx paspagoB. dNekTpuyeckne paspsaabl Ha cnyxoe yesoBeka.
BnusHve gedekToB Ha hnsnyeckre CBONCTBa KpUCTasI0B.

BceneHHaa n TemHaa matepus.

ranuneo Manunein — ocHoBaTe /b TOYHOTO €CTECTBO3HAHMSI.



 Tonorpacdws 1 ee NnpuMeHeHMe.
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[lBMXeHVe Tena nepemeHHol Macchbl.

Andpakumsa B HaLLIEN XU3HN.

XXnakne Kpuctassbl.

3akoHbl Kupxrocha ans anekrpuyeckori uenw.

3aKoHbl COXpaHEHUS B MEXaHuKe.

3HaueHve oTKpbITUiA Manunes.

Wropb Bacunbesny KypuatoB — on3mnK, OpraHn3aTop aTOMHOM HayKu U TEXHUKW.
Wcaak Hbl0TOH — co3gaTesnb Knaccuyeckom qmsmnku.

Vcnonb3oBaHve aN1eKkTpoaHeprun B TpaHcnopTe.

Knaccudmkaumsa n xapakTepucTuky anemMeHTapHbIX YacTuLl,.
KOHCTpYyKLMOHHAsA NPOYHOCTL MaTepuana 1 ee CBs3b CO CTPYKTYPOIA.
KoHCTpyKLMA 1 BUAbI Na3epos.

KpnoanekTpoHuka (MUKPO3/1IEKTPOHNKA 1 XON0A,).

JlazepHble TEXHONOMMN N NX NCMO/b30BaHNE.

JNleoHapao ga BuH4YM — yuyeHblli 1 n3obpeTaTens.

MarHuTHble n3MepeHns (MPUHLMMBLI MOCTPOEHMA MpPUBOPOB, CMOCOOLI U3MEpPeHUs
MarHUTHOrO MNOTOKA, MarHUTHON UHAYKLMW).

Maiikn dapageii — cosgatesib y4eHUs 06 3/1eKTPOMarHMTHOM none.
Makc NnaHk.

MeTon MeyeHbIX aTOMOB.

MeToabl HabMIAEHUSA U perucTpauun pagnoakTUBHbIX U3TyYEHUIA N YacTuL.
MeToapb! onpegeneHus nNaoTHOCTHU.

Muxann BacuibeBuny JTOMOHOCOB — Y4Y€eHbIli SHUMKIONEANCT.

Mogenu atoma. OnbIT Pesepdopaa.

MonekynapHo-kKMHeTUYecKass Teopus naeasbHbIX rasos.

MosHUA — ra3oBblli pa3pss B NPMPOAHbIX YCNOBUAX.

HaHoTexHonorna — mexaucuunaMHapHas obnactb hyHAaMeHTaNbHOW WU Npukiag-How
HayKu N TEXHUKMN.

Hukona Tecna: Xun3Hb 1 HeobblyaliHble OTKPbITUS.

Hukonai KonepHuk — co3gatesb re/iMoLeHTPUYecKoi cucTembl MUpa.
Hunbc Bop — 0AuH U3 co3gaTeneil coBpeMeHHO hU3NKK.
HykneocunHTes Bo BceneHHoiA.

O6bsicHeHMEe POTOCKMHTE3A C TOUKM 3PEHNSA (PU3KKMN.

OnTuueckne aBNEHNA B NPUpose.

OTKpbITME 1 NPUMEHEHNE BbICOKOTEMMEPATYPHOI CBEPXNPOBOAMMOCTH.
MepeMeHHbI 3N1eKTpUYecknii TOK 1 ero npuMeHeHue.

Mna3ma — 4eTBEpPTOE COCTOSHME BELLECTBA.

MnaHeTbl COMHEYHOM CUCTEMBI.

MonynpoBOAHUKOBbLIE AaTUMKN TEMMepaTypbl.

MpuMeHeHne XUAKNX KPUCTaIN0B B NMPOMbILLIEHHOCTW.

MpumMeHeHWe afepHbIX peakTopoB.

Mpupoaa cheppomarHeTmama.

Mpo6nembl 3KOA0rMK, CBSA3aHHbIE C UCMO/Ib30BAHNEM TEMN/IOBbLIX MaLUVH.
Mpon3eoAaCcTBO, Nepefada n NCNosib30BaHNE 3N1EKTPOIHEPT UK.
MpouncxoxaeHne COMHEYHON CUCTEMDI.

Mbe303nekTpnyecknii achdekT ero NpUMeHeHMe.

Pa3Butne cpeacTB CBA3M U paauo.

PeakTvBHble ABUraTesiM 1 OCHOBbI PaboTbl TEMN/I0BOIN MaLLVHBI.
PenvkToBoe nsnyyeHue.

PeHTreHosckne nyuyun. Victopusa oTKpbITUA. MNpyuMeHeHue.

PoxgaeHune n aBonouums 38e3L,

Posb K.3.LLIMonkoBCKOro B pasBuTM KOCMOHaBTUKM.

CBeT — 3/1eKTpoOMarHMTHas BoJIHa.

Cepreli NaBnoBu4 KoposeB — KOHCTPYKTOpP M OpraHvM3aTtop MNpOou3BOACTBA pakeTHO-
KOCMMWYECKOW TEXHUKN.

Cunbl TpeHUA.

CoBpemeHHas CnyTHUKOBas CBA3b.

CoBpemeHHas msnyeckas kapTmHa mupa.

CoBpemeHHble cpeicTBa CBA3W.

CosHUEe — UCTOYHUK XU3HU Ha 3eMne.

TpaHccopmaTopsl.



e YnbTpasBykK (NoslyyeHue, CBOWCTBa, NPUMEHEHNE).

* YnpaBnseMblit TEPMOAAEPHbIA CUHTES.

e YcKopuTenu 3apsKeHHbIX YacTuL.

e ®usnka n my3sblka.

* dusnyeckue ceoicTea atmocdepsbl.

e ®DOTO3N1EMEHTHI.

o ®oToapchekT. MprmeHeHne aBeHnsa poToaddpekTa.

e XaHc KpucTtnaH 9pctess — OCHOBOMOJIOXHUK 3/1IeKTpOMarHeTM3ma.
e UYepHble abIpbl.

e Llkana 3n1eKTpOMarHUTHbIX BOJIH.

e JKonornyeckune npodnembl U BO3MOXHbBIE MYTH UX PELLEHNS.

e DNEeKTPOoHHas NPoOBOAMMOCTbL MeTas10B. CBEPXNPOBOAMMOCTb.
e DMUNNIA XpUCTMAHOBUY JIEHL, — PYCCKMI1 hn3KK.

1.3. Ko/muyecTBO 4YacoB Ha OCBOEHHE TMPOrpaMMblI
y4eOHOH AMCIUTIMHBI:

MaKCUMaJTbHOM yueOHOM Harpy3ku obyuarorrerocsi: 128 yac,

B TOM UHCJIE:

TeopeTUUeCKuX 3aHsATHH: 64 uac,
MPAKTUUECKUX 3aHSATHU: 30 yac,
7abopaTopHbIX paboT: 28 uac,

CaMOCTOsATe/IbHAas pa60Ta CTyJA€eHTa: 4 yac.



2. Crtpykrypa u copaepxanue YIIB.02 ®dusuka
2.1. O0beM yueOHOM JUCHMIUIMHBI M BH/bI y4eOHOM

pabotel (PI'OC 2014)

Buj yueGHO# padoThI O61bem yacoB

MakcumasibHas yue0Hasi Harpy3ka (Bcero) 132
O0s3aTesibHasi ayAUTOPHasi yueOHasi Harpy3kKa (Bcero) 128

B TOM UHCJIE:

TeopeTueCcKHx 3aHATUN 70
[TpakTHUeCKUX 3aHSITUI 30
JIabopaTOpHBIX paboT 28
CamocTosiTesibHasi paboTa 00yuJaromerocst 4
ITpomesxkyTouHas arrecTalus B (popMe 3K3amMeHa. 6

2.2 TemaTnueckuii miaH u cogepxxanue YIIB.02 ®usuka

3. HaumeHoBaHue pa3je/ioB 1

Copep:xaHue yueOHOro MmaTepuasa u (popMbl OpraHu

TeM AesITe/IbHOCTH 00yJaromuxcst
01 2
EcTecTBeHHO-HayuHbIN METO/, [I03HaHKS, €r0 BO3SMOKHOCTH U T
IIPUMEHUMOCTH. JKCIIepUMeHT U TeOpUs B IpoLiecce IMO3HaHUS
BBepenne 3HaueHue (PU3MKU [/ U3ydeHus siBIeHUN pupojpbl. Prsnueck

Y UX u3MepeHust. Pusnueckue 3aKOHbI. ['paHULbI TPUMEHUMOCT
¢du3nueckrx 3akoHOB. [ToHsATHe 0 pU3NUeCKOl KapThHe MUpa. 3
(bu3KKH pu ocBoeHuM crienyanbHocTter CIIO.

Pa3pgen 1 MexaHukKa

Tema 1.1 KunemaTuka

Mexannueckoe geuwxkenue. [lepemertienue. [1yts. CKOpOCTb.
[ToctynaTensHoe fBIKeHUe Tel. MaTepuanbHasi Touka. Cuctem
[TpsiMonMHEeHOe paBHOMEPHOE [IBU)KEHHUE.

Yckopenus. PaBHoyckopeHHOe gBrkeHue. CpeiHssl CKOPOCTb.
OMUCaHUe [IBWKEeHUM.

[TepemelijeHre, CKOPOCTb U YCKOPeHHe NPU KPUBOJIMHEWHOM /1B
[IBr>KeHMe 10 OKPY>KHOCTH. YTJI0Basi U JIMHeHasi CKOpPOCTb IIpY
PaBHOMEPHOM /IBM)KEHUH T10 OKPY>KHOCTH.

JlabopatopHasi pabota Ne 1: «/3MepeHre yCKOpeHHs Tefa Tipy
PaBHOYCKOPEHHOM [IBIPKEHUN»

CBobOoHOe TazieHue Tesl. Y CKopeHre CBOOOIHOTO MaieHust

IIBwkeHue Tesia, OPOIIEHHOTO TIO/, YTJIOM K TOPU30HTY.
Pemrenne 3azau 1o teme: «Kunematukar.

Tema 1.2 lunamuka




[Tepaobiii 3akoH HbtoToHa. Cuna. Macca. Umnynbsc. Bropoli 3ako
Tpetut 3akoH HeroToHa.

3aKoH BCEMHUPHOI'O TATOTEHUS. FpaBI/ITaL[I/IOHHOG nose. Cuna T

Cuinl B MeXaHUKe.
Pemtenne 3azau 1o teme: «/IvuHamMuKa»

Tema 1.3 3aK0oHbI COXpaHeHUs B
MeXaHHKe

3aKOH coxpaHeHUs1 UMITyJibca. PeakTuBHOe [BIKeHNe. PaboTbl
MOTeHLMaNbHbIX CUJI. MOIIHOCTG.

OHeprus. Kunetuueckas sHeprus. IloteHnnansHas sHeprus. 3a
COXpaHeHUs1 MeXaHUUeCKOU SHepruu.

JlabopaTtopHasi pabota Ne 2: «/3yueHue 3aKOHa COXpaHEHUs Me
SHeprumn»

Pa3pen 2. MonekyaspHas
¢u3nka u TepmoUHAMHKA

Tema 2.1 OCHOBBI M0JIEKY/IAPHO-
KnHeTHueckou Teopun

OcCHOBHBIe 0/I0)KeHUS] MOJIEKYJIIPHO-KWUHEeTUYEeCKOW TEOPUU U
obocHoBaHue. Pa3meprl 1 Macca MoJIeKyJT 1 aTOMOB. bpoyHOBCK:
[IBUKeHNe.

WpeansHbii ras. /lasnenue raza. OCHOBHOe ypaBHEHHE MOJIEKY.I
KWUHeTUYeCKOW TeOpUM ra3os.

I"a30BbIe 3aKOHBI. AGCOJTFOTHBIN HYJIb TEMIepaTyphbl. TepMorH
11IKa/la TeMIlepaTypbl. Y paBHeHHe COCTOSIHUS WJealbHOro rasa.
Pelienue 3az1au 1o Teme: «I'a30Bble 3aKOHBI».

Tema 2.2 OCHOBBI
TepMO/JUHAMMKH

BHyTpeHHsIs1 S5Heprus uieanbHOro ra3a. Pabora u Ternora Kak
repenauu SHepruu. TervioeMKoCTb. Y Ie/ibHas TeryioeMKOCTb. Y
TeryioBoro 6anaHca. Pemenue 3agau o teme: «Terooomen».

[TepBOe HauasI0 TepMOJUHAMUKU. AtrabaTHbIN npotiecc. [TpuH
TeryIoBoM MaivHbl. KI1/] TeroBoro gBuraresisi.
Perenue 3azau no teme: «IlepBbiii 3aKOH TePMOZAVUHAMUKU».

Tema 2.3 ArperaTHbie COCTOSTHUS




BeljecrBa 1 (ba:-mele rnepexobl

Wcnapenue v KoHgeHcalysl. HacblleHHbIM 1ap U ero CBOMCTBaA.
Y OTHOCHUTeJ/IbHAs BJIa)KHOCTb Bo3Ayxa. Touka pocsl. Kunenue.
Pertenne 3amau 1o teme: «VcrapeHue v KOHeHCaLUS».

XapaKTepuCTHKa )XULKOr0 COCTOSHUA BelljecTBa. [I0BepXHOCTH

JKUJKOCTU. DHEprusi IOBePXHOCTHOIO CJ1051. XapaKTepUCTHKA TB
cocTosiHuA BelrecTBa. 3akoH ['yka. TeroBoe paciuvpeHue TBep,
Xupkocrtel. [1naBneHre v KpycTanmsanus

BHyTpeHHsIs 3Heprus Tesia v Crocobsl eé n3MeHeHus. Berunce
KOJINYeCTBa TeI/IOThl TIPU TersiooOMeHe. Y paBHEHUe TerJIOBOT0
Perenuie 3a7iau 1o Teme: «Teryioobmen»

JIaboparopHasi pabota Ne3 «OrnpeziesieHHe OTHOCUTETLHOU Ba
BO3/lyXa».

JlabopaTopHast pabota Ne4 «Omnpezienienue Ko3hbuipieHTa roBe
HATSDKEHUST KUJKOCTH»

JlabopaTopHast pabota Ne5 «OripesienieHue yziebHON TETIOTHI 11
Jiba».

JIabopaTopHast pabota Ne6 «Omnpezenenue Ko3hhuIeHTa JIuHe
pacIIMPeHust TBEPOTO TeJlax»

Pazgen 3. OCHOBBI
3/IEKTPOJUHAMMKH.

Tema 3.1 JeKTpocTaTUKa.
JJ/IeKTpU4YecKoe 1oJjie

OJIeKTpUYecKue 3apsi/ibl. 3aKOH COXpaHeHud 3apsifia. 3akoH Ky
DnekTpudeckoe 1osie. HarmpsskeHHOCTh 3/71eEKTPUYECKOTO MOJIs.
Cyneprio3uLiuu noJjiei. Pemmenue 3ajau no teme: «3akoH KysoHa

[Torenrmasn. Pa3HOCTh MOTEHLMA/IOB. DKBUIIOTEHLIUA/IbHBIE TI0B
KonpeHcaropsl. CoeiiHeHre KOH/IeHCaTOPOB B OaTapero. JHep
3apsDKeHHOT0 KOHZIeHcaTopa. OHeprusi 3JIeKTPUUeCKOro IoJisl.

Tema 3.2 3aK0HBI IOCTOAHHOIO
TOKa

YcnoBus, He0OXOJUMBIE /711 BOSHUKHOBEHUS U MTO/I1ePKaHMs
371eKTpUUecKoro Toka. Crsia ToKa ¥ IJI0THOCTb TOKa. 3aKOH Om




1jerny. 3aBUCUMOCTb 3JIEKTPUUECKOT'0 COTIPOTUBJ/IEHUS] OT MaTepu
TIJIONIA/IM TIOTIEPeUHOr0 CceueHus TPOBOAHUKA, TeMIepaTyphbl.

OJIeKTPOBIKYLLasl CH/la UCTOUHMKA TOKa. 3akoH OMa [i/1s1 1I0JIH
CoenviHeHMe TIPOBOAHUKOB. PellieHne 3azau 1o teme: «3akoH O

3akoH [Ixoyss-Jleniia. Pabota ¥ MOIIIHOCTh 3/IEKTPUYECKOTO TO
JelictBue ToKa. PelieHue 3azau o Teme: «PaboTa v MOIITHOCTD
JIEKTPUYECKOTrO TOKa».

JlaboparopHast pabota Ne7 «Omnipesenenve 3/1C ¥ BHyTpEeHHErO
COTIPOTUBJIEHUS ICTOYHUKA JIEKTPUUECKON SHEPTUI».

JlabopaTtopHast pabota Ne8 «OripesiesieHre TeMIiepaTypHOTO KO3
COTIPDOTUBJIEHHE MEJN»

JlabopaTtopHasi pabota Ne9 «VccnenoBaHre 3aBUCUMOCTH MOIIH
noTpeb/IsieMol JTaMITOl HaKaIMBaHUs OT HAMpPsDKEHUs Ha e€ 3aK

JlaboparopHast paboTa Nel10 «OrmpeziesieHue yaeJbHOTO COTPOTH
MPOBO/IHUKA»

JlabopatopHast pabota Nell «Omnpeznenervie KIT[I HarpeBaTessi»

Tema 3.3 DeKTpHUeCKUH TOK B
Pa3/INuYHbIX Cpefax

CpaBHeHHe CBOMCTB MPOBO/IHUKOB, AU3/IEKTPUKOB U MOTYTIPOBO
3aBUCUMOCTb COMPOTUB/IEHUS TTOJTYTIPOBOIHUKOB OT TeMIlepaTy
ocBetrieHHOCTH. CoOCTBeHHasi MPOBOAUMOCTD TIOTYTIPOBOJHUKO
TIPOBO/IMMOCTb ITOJTYTIPOBOAHUKOB. [10/TyIIpOBOHUKOBBIE TTPUO

Tema 3.4 MarauTHoe 110J1e

MarHuTHOe 110J1e Kak 0COOBI B/ MaTepyy. MarHUTHbIE CU/IOB
[elicTBYie MarHUTHOTO TI0JISI Ha MPSIMOTMHENHBIN MPOBOAHUK C
Awmrniepa. BzaumogericTBue TOKOB. MarHuTHbIN MOTOK.

[eiicTBe MarHMTHOTO T10JIs1 Ha ABWXKYILWKcs 3apsif. Cuna Jlope
Pelienue 3azau ro teme: «MarHuTHoe 11oJie».

Tema 3.5 J/1eKTpOMarHuTHast
HH/YKI{UA

SIBnenue smeKTpoMarHuTHOW MHAYKIMA. D/1C MHAYKLIMN, BO3H

MIPSIMOJIMHEIHOM TIPOBOJIHUKE TIPU €ro JBWKEeHUU B MarHUTHOM
OnbiTel Papages. 3akoH JleH1ja AJ1s 3/1IeKTPOMarHUTHOM MHAYKI]
Bemuuna 3/1C uHAYyKLUK.

Arnenne camouHayKuK. J/JC caMOMHAYKLUWA. DHEPTrUsi MarHu
Perienue 3azau 1o teme: «371€KTPOMarHUTHasA UHAYKLUS».

Pazgen 4
KoJ/ie0aHus ¥ BOJIHBI

Tema 4.1 Mexanuueckue




KoJ/ie0aHus

KonebarenbHoe fBiskeHue. I"'apMonnueckue kKonebanusi. CBo60o
MexaHHWYecKue Konebanus. [IpeBpareHne sHepriu npu Komeba

nBkeHnu. CBOOOIHBIE 3aTyXalole MeXaHHn4eCcKre KoebaHust
BeIHyK/IeHHbIe MeXaHU4YeCcKre KomebaHusl.

[ToniepeyHble U MPOJ0J/IbHBIE BOIHBI. XapaKTePUCTUKHU BOJIHBI.
TIOCKOM Oeryimeit BomHbl. VIHTepdepeHLys BOJH.

Iudpaxiys BoaH. 3BYKOBbIe BOJHBI. Y/IbTPa3BYK U €ro pUMeH

JlaboparopHast paboTa Nel2 «OrmnpeziesieHre yCKOpeHHs CBOOO/
C TIOMOLLBI0 MaTeMaTUueCKoro MasiTHUKa»

Tema 4.2
J/IeKTPOMarHuTHbIE
K0/1e0aHUS U BOTHBI

CBo0O0HbIe 3/1IeKTPOMarHuTHBIe KosiebaHusi. [IpeBpaliieHre SHEpPTUH B K
KOHTYype. 3aTyxarollie 3/IeKTpOMarHuTHbIe Kosiebanusi. BeiHYK/IeHHbIe
3/IeKTpUUeCcKre KosiebaHusl.

. TlepemeHHbI# TOK. ['eHepaTop TIepeMeHHOro TOKa. EMKOCTHOe 1 MHayK
COIPOTUBJIEHUS [TIePeMeHHOr0o ToKa. 3aKkoH OMa /17151 3/IeKTPUUeCKOU Lie
IIepeMeHHOr0 TOKa.

PaboTa 1 MOIIIHOCTBH TepeMeHHOro ToKa. TpaHchopmaropsl. Toku BbICO
[TosyueHue, nepefaua v pacnpejesieHre 3J1eKTPO3Hepruv

OneKTpoMarHUTHOE T0Jie Kak 0COObIN BH/| MaTepUX. DJI€KTPOMAarHUTHbI
BubpaTop I'eprja. OTKpBITHIN KosiebaTeTbHbINA KOHTYP.

M3006petenue paauo A. C. IToroeeiM. ITpuHIun paguorenerpadHoi 1
paauoTeniehOHHON Tiepefiaud. Y CTPOMCTBO U JIeHCTBHE MPOCTEUIITNX
pPaZiMONprUEMHUKOB. Pa3BUTHe pa3UUHbIX BUOB CBSI3U.

Pa3pen 5.
OnrTuka

Tema 5.1
BosHoBBIE
CBOJCTBA
cBeTa

CKOpOCTb pacripocTpaHeHusl CBeTa. 3aKOHbl OTPayKeHUS 1 TIPeIOMJIeHUS
[TonHOE oTpakeHue.

JIvn3bl. ['71a3 Kak ontryeckas cucreMa. OnTHUecKye nprubopsl.
Perienue 3azau 1o teme: «JIMH3BI».




WnuTepdepenims ceeta. KorepeHTHOCTh CBeTOBBIX Jiyueld. IHTepdepeH
nnéHkax. Konbla HetoToHa. [IprMeHeHre nHTep(depeHLIMY B HayKe U Te

Hudpakuus ceeta. IudpakiponHas peruétka. [lonspusanus ceeta. I1o
HOucniepcus ceBeta. Buabl CrieKTpoB.

YnbtpaduosieToBoe U UHPpPaKpacHOe H3/TyueHusi. PeHTTeHOBCKUe JyUH,
CBOMCTBa.

JlaboparopHast pabota Ne 13 «OripeziesieHHe TTOKa3aTessi peIoM/IeHHS

JlabopatopHasi pabota Nel4 « OnpezienieHre POKYCHOTO PaCCTOSIHUS U O
CWIBI COOMpAIOIIel JIMH3BI »

Pa3gen 6
J/ieMeHThbI
KBaHTOBOH (pu3nku

Tema 6.1
KBanTOBas ontuka

KBanToBas rurnore3a M. [1nanka. @oTtoHbl. BHemnuil poTosddexT. 3ak
dotorddekra. O0bsicHeHre dhoTo3dhdheKTa Ha OCHOBe KBAHTOBOW TEOPHU
PermieHuie 3a/1au 1o TeMme: «3akoHbI POTOIPdEKTa».

BayTtpennuti hotosaddekr. PoTocornporrieHre. PoTo3/1eMeHTHI C BHY
¢dorosddexrom. [IprimeHeHMe (HOTO3/1EMEHTOB B HayKe U TEXHUKE.

Tema 6.2 duszuka
aTomMa M aTOMHOIO0 f/jpa

Pa3Butue B3r/g10B Ha CTPOEeHUE BellleCTBa. 3aKOHOMEPHOCTU B aTOMHBIX
BoJiopoia. finepHast MoJienb atoMa. OrnbiThl 3. Pesepdopaa. Mogesnb aTo

bopy.

Crioco6b1 HabJTrOIeHNsT U PEeTUCTPAL[UM 3apsDKeHHBIX YacTul]. EcTtecTBeHH
PaZiIMOaKTUBHOCTE U €€ BU/bl. OTKPbITHE MCKYCCTBEHHOIO MpeBpallieHust
sfep. OTKpbITHE HEMTPOHA 1 TTO3UTPOHA.

CocTaB aTOMHOTO sijpa. 3anuch si/iepHbIX peakuyi. M3otomsl. [ToHsATHE O
cunax.

HedexT maccel aToMHOrO siipa. LlernHas peakuus fenenus. AnepHeli pea

Pa3BuTye sijepHOI SHepreTHKH 1 npobsieMbl SKosoruu. [Tosmyyenue pagu

M30TOMNOB U UX NpuMeHeHue. Pa3BuTue silepHOM SHepreTUKHU U 1pobsieMbl
[TonyuyeHre paZiiOaKTUBHBIX U30TOMOB U UX [IPUMEHEHHeE.

[TogroToBKa K 5K3aMeHaM: MOBTOpeHue pasziena «MexaHuKa»




[ToaroToBka K 9K3aMeHaM: MOBTOpeHHe pa3fena «MosekysispHast (pu3rka
TepPMOJUHAMUKa»

HO,Z[FOTOBKH K 3K3dM€HaM: IIOBTODEHHKE pd3/esid «OcCHOBBI 3JIEKTPOAWHAM

Bcero:

[lnsi  XapakTepuUCTUKM YPOBHS OCBOeHUsT yueOHOro marepuasna
VICTIOJIB3YIOTCS Crlefyoliyie 0603HaueHust:
1. o3HakomMHTeNnbHBINA (y3HaBaHWEe paHee W3y4YeHHBIX OOBEKTOB,

CBOMCTB);

2. penpoAyKTUBHBINA (BBLITIOJTHEHHE JIeATeJIbHOCTH 110 00pa3ily,
VHCTPYKLMY WU 10/, PYKOBO/ICTBOM)

3. TPOAYKTUBHBIN

(I'IJ'IaHI/IpOBaHI/Ie u CaMOCTOATe/IbHOe

BBITTOJIHEHUE [IeSITe/TbHOCTH, pellleHre MPo0IeMHBIX 3a/jau)
4. Y cnoBus peamsanuu YIIB.02 ®usuka

41. TpeboBanus

K MHHUMA/IbBHOMY MdadTepHa/IbHO-

TeXHHYeCKOMY 00ecredeHHI0
Peanu3aisi MpOrpaMMbl  JUCLUIIMHBL - TpeOyeT — Hanuuuis

yueOHOT0 KabuHeTa XUMUHU

Ob6opyaoBaHue yuebHOro KabuHeTa:
- TI0CajIoYHbIe MeCTa 0 KOJIMYECTBY CTY/I€HTOB,;
- pabouee MeCTO Tperno/aBare’is;
- KOMIUIEKT yueOHO-Har/IsiIHBIX MTOCOOUI 10 XMMUHY,
- IWMJAKTUYECKUH MaTepuall.
TexHUUECKHe Cpe/iCTBa 00yUYeHusI:

- KOMIIbIOTep;
- TIPOEKTOp;

- KOMIIbIOTEpHBbIe TIpe3eHTaliy Ha h3yvyaeMble TeMbl.
bubsoreka, UUTaIBHBIN 3aJ1 C JOCTYTIOM B VIHTEpHeT.

4.2. WudopmanmoHHoe obdecrieyeHne 00yueHUs
IlepeueHb peKOMeH/JyeMbIX Y4UeOHbIX H3JAaHUH, VIHTepHeT-
PeCypCOB, AOTMO/THUTE/THHOM JIUTEPaTyphl
( u3 mepeuns ITP.Ne 254 ot 20.05.2020, per. MuHioCT. 0T

[ cTyneHToB

14.09.2020)

Amumpueea B.®. Pusuka s npodeccuii U crieluagabHOCTeN
TexHUUeckoro rmipoduis: ydyeOHUK 11 oOpa3oBaTebHBIX
yupexxieHu cpef. ipod. obpaszoBanus. — M., 2014.

JAmumpuesa B.®D. ®Pu3vka [js ipodeccuil U CrieliiabHOCTel

TeXHAYECKOr0 TMPOQUIIs.

C6op-HUK 3amau: ydeb. mocobue s

oOpa3oBaTe/bHBIX yUpeXAeHH cpel. pod. odpa3oBanus. — M.,

2014.

Amumpuesa B.d., Bacuives JI.M. ®usuka A npodeccut u
crieLlManbHOCTe  TexHUUeckKoro  mnpo¢uns.  KoHTposbHbIe



Matepuasbl: yueb. TOCOOMS [ yUpeXXIeHu cpeA. TIpod.
obpa3zoBanusi / B.®./[Imutpuena, JI..BacunbeB. — M., 2014.

Jmumpueea B.®. ®usvka /s mpodeccuii U CrieliuajbHOCTel
TeXHUUeCcKoro Tmpoduisa. Jlabopa-TOpHBI TIPAaKTHKyM: yue0.
nocobusi s yupexxaeHudt cpes. mnpod. obpasoBaHus /
B.®.[Imutpuesa, A.B. Kopxyes, O.B. Mypra3una. — M., 2015.

Amumpuesa B.d. dusuka A1 npodeccuid U crelyaabHOCTe!
TeXHUYEeCKOro TMpoQussi: 37eKTPOH-HbIM yueb.-MeTo/. KOMILIeKC
J71si o6pa3oBaTebHBIX yUpeXxaeHui cpefi. mpod. oOpa3oBaHUs. —
M., 2014.

Amumpuesa B.d. dusuka A1 npodeccuid U crelyaabHOCTe!
TEXHUYECKOTO TIPOGU/Iss: 3/eK-TPOHHOe yuyeOHOe W3[aHHe
(MHTEpakTHUBHOE 37IeKTPOHHOE TIPUJIOKEHNE) ISt
obOpa3oBaTe/bHBIX yupexxaeHui cpefi. ipod. obpa3opanus. — M.,
2014.

KacbsiHog B.A. VInitoCcTpUpOBaHHbIN atT/iac 1o

¢dusuke: 10 knacc.— M., 2010. KacbsaHos B.A.

VnntocTpupoBaHHbIN at/iac 1o ¢usuke: 11 Kiacc.

— M., 2010.

Tpogpumosa T.HU., Pupcoe A.B. dusuka ans mnpodeccuii u
CHelMaJbHOCTe  TeXHUYeCKOr0 M eCTeCTBeHHO-HAay4YyHOro
npodusieit: Co0pHUK 3aau. — M., 2013.

Tpojpumoea T.U., DPupcos A.B. ®Pusuka ans npodeccuii u
CHelUaJbHOCTE  TeXHUYeCKOr0 M eCTeCTBeHHO-Hay4YyHOro
nipoduneii: Perienus 3agau. — M., 2015.

Tpodumoea T.U., dupcos A.B. Pusuka. CripaBOUHUK. — M.,

2010.

®dupcog A.B. dusvka [Jid mnpodeccuil U CrieluanbHOCTeN
TEXHUYECKOTO M eCTeCTBeHHO-Hay4YHOTo TNpodueil: yueOHUK /st
oOpa3oBaTe/bHBIX YUpeXxaeHui cpef. mpod. obpa3oBaHus / MMOf
pen. T.N.Tpopumosoii. — M., 2014.
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Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, oT
23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-®@3, ot 03.02.2014 Ne 15-®@3, ot 05.05.2014
Ne84-®3, ot 27.05.2014 Ne 135-P3, ot 04.06.2014 Ne 148-P3,
13M., BHeCeHHbIMU PesiepasibHbIM 3aKOHOM OT 04.06.2014 Ne 145-
@3) «O6 obpa3oBanuu B Poccuiickoit demepariym».



[lpuka3 MunncTepcTBa oOpa3oBaHusi U Hayku PO «O6
yTBep>K/IeHUU ¢denepanbHOrO rocy/iap-CTBEHHOT O
oOpa3oBaTeslbHOTO CTaH[apTa CpeiHero (IMOJHOro) oO0Iero
obpa3oBaHus» (3aperucTpu-
poBaH B MuHtocte P® 07.06.2012 Ne 24480).

[Mpuka3z MwunHoOpHayku Poccum ot 29.12.2014 Ne 1645 «O
BHeceHHMH u3MeHeHWH B IIpuka3 MuHucTepcTBa 00pa3oBaHUsA U
Hayku Poccuiickoii ®Pepepar ot 17.05.2012 Ne 413 “O06
yTBePXK-JeHUU ¢denepanbHOrO roCy/JapCTBEHHOT0
oOpa3oBaTe/slbHOTO CTaHJapTa cpejgHero (MOMHOro) obiiero
obpa3oBaHus”».

[Tucemo [lerapTameHTa rocy/japCTBEHHOW TMOJUTUKU B cepe
Mo/IrOTOBKU pabounx Kazpo u IO MwunHoOpHayku Poccum ot
17.03.2015 Ne 06-259 «PekomMeHpany 1o opraHu3saliuu IoJjyye-
HUs cpefiHero oOijero oOpa3oBaHusi B Tipeiefiax OCBOEHUs
oOpa3oBaTe/lbHbIX TIPOTpaMM  CpejlHero  MpogecCrOHaTLHOTO
obpa3oBaHusi Ha Oa3e OCHOBHOrO 00IIero o6pa3oBaHusl C YUETOM
TpeboBaHUli (efepasbHbIX TOCYZAAPCTBEHHBIX 00pa30BaTe/bHBIX
CTaHZApPTOB M TIOJlydyaeMoOM TipodeCcCMd WM CIeliuaJbHOCTU
cpeaHero rpogdeccuoHaIbHOTO 00pa30BaHus».

23
denepasnpHbIi 3aK0H OT 10.01.2002 Ne 7-3 «O6 oxpane
OKpy»KaroLei cpefibl» (B pe,.
ot 25.06.2012, c uam. ot 05.03.2013) // C3 P®. — 2002. — Ne 2.
— Cr. 133.
JAmumpuesa B.®., Bacuabes J1.1. dur3vika jis ripodeccuii u
crieLlMabHOCTeN TeXHUYEeCKOro NMpoduIsi: MeToinyecKue
peKoMeH/Ialuu: MeToz,. rocobue. — M., 2010.

VHTepHeT-pecypchl

www.fcior.edu.ru (degepanbHblii LIEHTP

MH(POPMaI[MOHHO-00pa30BaTeIbHBIX PECYPCOB).

wwww.dic.academic.ru (Akagemuk. CioBapu u

SHIUKJIONe 1N ).

www.booksgid.com (Books Gid. DnekTpoHHas

6ubnoreka). www.globalteka.ru (I'mobanTeka.

['nobanbHass 6ubMoTeKa HayUHBIX PECYPCOB).

www.window.edu.ru (EauHoe okHO JjoCcTyTia K

obpa3oBaTelbHBIM pecypcam). www.st-books.ru

(JIyuiiast yueGHasi iuTepaTypa).

www.school.edu.ru (Poccuiickuii o6pa3oBaTe/bHbIN TTOPTas.
JoCTynHOCTB, KauecTBO, 3¢ (eK-TUBHOCTB).

www.ru/book (DsiekTponHasi 6ubmoTeuHast cucTema).

www.alleng.ru/edu/phys.htm (O6pa3oBare/ibHbIe

pecypcbl IHTepHeTa — Pu3ukKa).

www.school-collection.edu.ru (Eaunas Kosinekius 1udpoBbIix

obpa3oBarenbHbIX pecypcoB). https//fiz.1september.ru



(yueObHO-MeTO[UecKast TazeTa «PU3MKa»).

www.n-t.ru/nl/fz (HobeneBckue

naypearsl 10 (pU3MKe).

www.nuclphys.sinp.msu.ru

(A pepHas pusuka B UHTepHeTe).

www.college.ru/fizika

(IToaroTtoBka kK EI'D).

www.kvant.mccme.ru (Hay4HO-TIONY/ISIpHbIN (GHU3UKO-

MaTeMaTHU4eCcKui >XypHai «KBaHT»).

WWWw. yos.ru/natural-sciences/html (ecTecTBeHHO-HayUHbIH
JKypHaJs A1 Monogexu «lI1yTte

BHAyKy»).

5. KonTpo/ib u o1jeHKa pe3y/bTaToB ocBoeHus YIIB.02
OU3NKA

KoHTpo/Ib M OIleHKa pe3yJbTaTOB OCBOEHUs y4yeOHOro
rpefiMeTa  OCYLIeCTB/IIETCS  IIperiofaBarejieM B  IIpoLiecce
TIPOBe/IeHUsI TEKYILIEr0 KOHTPOJISl M IPOMEXXYTOUYHOW aTTeCcTalyu.

Pe3ybTaTsl 00yueHHs Kpurtepuu oneHKH
(ocBOeHHBIE yMeHMH, @opMBbI M MeTO/ibI KOHTPO/ISI U OLIeHKH
YCBOEHHbIe 3HaHUS)

1) chopMHPOBAHHOCTL | XapaKTePUCTUKU becena, TecTupoBaHue
rpe/iCTaB/ieHUA O POMM U MecCTe | IeMOHCTPUPYEeMbIX Becepia, BoinosiHeHre pedepaToB
(¢u3MKM B COBpEMEHHOW HayuHOW | 3HaHWM: becepia, BbITIO/IHEHHe TTpe3eHTaLui
KapThHe  MMpa;  TOHMMaHHe | IeMOHCTPUpPYeT 3HaHUs BeinosiHeHWe pedepaToB, npe3eHTaLUit
¢busnyeckoin CYLIHOCTHU | MOHKMMaHUs (pr3UUYeCcKoi CamocrosTenbHast paboTa
HabmozaeMbix BO  BcesieHHOM | KapTUHBI MUpa JIabopaTopHas pabota, oTuet
sBJIEHU/;  TIOHUMaHWe  pOJIU CamocrosTenbHast paboTa
INZEVI| B ¢dbopmupoBaHru YCTHBIN 0onpoc, TeCTUpOBaHKe
Kpyrosopa # (yHKLHMOHAIbLHOU YcTHbIN ompoc, 3amuTa pedepara
rPaMOTHOCTH  uejioBeKa  JJist WTOrOBBIN KOHTPO/Ib: 3K3aMeH
pelleHys] TPaKTUYeCKUX 3a/ay;
2) B/IajleHNe | IeMOHCTPUPYeT 3HaHUS
OCHOBOIIOJIararoMu OCHOBHBIX (hPM3UYeCKUX
¢busnyecKkuMu TIOHSTUSIMU, | TIOHSITUM U 3aKOHOB
3aKOHOMEpPHOCTSIMH, 3aKOHaMU M
TeOpUsIMHU; yBepeHHoe
T0J1b30BaHKe bu3uueckoit
TePMUHOJIOTUEN U CUMBOJIMKOM;
3) BJIa/leHHe OCHOBHBIMHM | [IeMOHCTpUpYeT 3HaHUS B
MeTO/laMi HAy4YHOIO II03HaHMs, | ONMCaHUsSIX, U3MepeHUsIX
WCMOMb3yeMbIMH B (U3MKe: | (U3NUECKUX TIOHATHH U
HabmofeHue, OInvcaHue, | BeJIMYNH
r3MepeHue, 5KCTIePUMEHT;
yMeHUsI obpabaThiBaTh
pe3yJibTaThbl H3MepeHuH,
obHapy>KrBaTb 3aBUCUMOCTb
MeXay ¢busueckuMu
Be/IMUMHAMU, 00BSACHATD
TOJlyYyeHHble  pe3y/bTaThl M




Ae/1daTb BBIBOBI;

4) chOopMHUPOBAHHOCTb yMeHUs
pelath (hr3MYecKue 3aauy;

XapakTepuCTHUKH
JEMOHCTPUPY€EMBIX
YMEHUN:

Bnageet meToauKom
pelleHus 3ajay 1o
pa3UUHBIM TeMaM Kypca
“Pusuku’

5) c¢bOpMUPOBAaHHOCTb yMeHUs
MPUMEHSTb TIO/yueHHble 3HAHUS
JUIst 00bsICHeHUST yCJIOBUM
rpoTeKaHusi GU3NUeCKUx siBJIeHUN
B TIpUpOZie U s TIPUHSATHS

Bnageer meTogamu u
criocobam# 11p
VIMeHeHUs T10/TyYeHHbIX
3HaHWM Ha MpaKTHKe

MpaKTUYeCKUX pelleHui B
MOBCeJHEBHOM JKU3HH;

6) chopMHPOBAHHOCTD
CcoOCTBEHHOM TO3ULIUU o
OTHOLIEHWI0 K  (U3MUecKou
vH(opMalMy, ToJydyaeMord U3

Pa3HbIX NCTOYHHUKOB.
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