[Ipunoxenue

Pabouas nmporpamMa 1o yue0HOMY HpeMeTy
OYIIL.10 ®usuka

IlaBnoBo
2021
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obpazoBanust Ne318-01-100-938/15 ot 23 mapra 2015r.).
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1. ITaciopT padoueii nporpaMMsbl yueGHOro mpegMera
OYIIL.10 ®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.)

Anekcangp I'puropbeBry CTO/IETOB — PYCCKUM (PU3KK.

Anexcanzip CrenanoBrd IT0MoB — pyCCKUI YUeHbIH, u300peTaTesib pajivo.
AnbTepHaTHBHAasi SHEPreTHKa.

AxycTHueckue CBOHCTBA TIOTyTIPOBOJHUKOB.

Anzipe Mapu AMriep — OCHOBOIIOJIOXKHUK 371eKTPOIMHAMUKHY.
ACUHXPOHHBIN [BUTATEb.

Actepongpl.

AcTpoHOMUS HAIIUX HEH.

AromHas ¢usuka. M3ortomnsl. [IpuMeHeHWe palM0aKTUBHBIX U30TOTIOB.
beckoHTaKTHbIE MeTO/jbl KOHTPOJISI TeMITIEPATYPhI.

bunonspHble TpaH3UCTOPEI.

Bopuc CemenoBnu SIkobu — usvk U n3o06peTaress.

Benuuaiiiye oTKpbITUS (PU3UKU.

Byl a5eKTpruecKyxX paspsizioB. DJIeKTpUUecKre pas3psifpl Ha CIyk0e uesioBeka.
BnusiHue nedekToB Ha ¢pusmueckiie CBONCTBA KPHUCTALIOB.

BceneHHasi 1 TeMHasi MaTepUsl.

lamuneo anuseit — ocHoBaTeb TOUHOTO €CTECTBO3HAHMS.



+ Tosorpadus u ee mpUMeHeHHe.
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[BwKeHue Tesa epeMeHHON MacChl.

dudpakuys B Hallei KU3HU.

JKupakve KpUCTaIbI.

3akoHbl Kupxroda A5t 3/1eKTpUUecKoit Liernu.

3aKOHbI COXpaHEHUsI B MeXaHUKe.

3HaueHue OTKpbITUi ["anuesi.

Wrops Bacunbepnu KypuaTtoB — (hM3MK, OpraHu3aTOp aTOMHOM HayKH U TEXHUKH.
HNcaak HeroTOH — co3paTestb K1acCU4ecKon (PU3UKU.

Wcnonb3oBaHue 3/1eKTPO3HEPTHU B TPAHCIIOPTe.

Kraccudukaiys 1 XxapakTepuCTHKY 37IeMeHTapHBIX YaCTHILI.
KoHcTpyKIMOHHAas! IPOYHOCTL MaTepHara U ee CBs3b CO CTPYKTYPOil.
KoHcTpykUMs 1 BUABI J1a3epoB.

KpuosnekTpoHuKa (MUKpPO3/IeKTPOHHKA U XOJIOL).

JlazepHbie TEXHOJIOTUM YU UX UCTIO/Ib30BaHKe.

JleoHapzio fa BuHuu — yueHbIi 1 M300peTaTeib.

MarauTtHble W3MepeHus (TIPUHIUITBI TOCTPOEeHUsT TIPHUOOPOB, CIOCOOBI M3MepeHUsT MarHUTHOTO
MOTOKAa, MAarHUTHOW UHAYKLUN).

Maiikn ®apasieli — co3zaresis yueHus: 06 3/1eKTPOMarHMTHOM T10JIe.
Makc I1naHk.

MeTtoz MeueHbIX aTOMOB.

Merto/b1 HAOMIOZEHNUS U PETUCTPALIMN PAJUOAKTUBHBIX U3TYUeHHM U YaCTHII.
Mertogp! orpe/ienieHus IJIOTHOCTH.

Muxaunn BacunbeBuu JIOMOHOCOB — yueHbIH SHIUK/IOTIEANCT.

Mogenu aroma. OnbIT Pesepdoppa.

MoneKy/IsIpHO-KMHeTUUeCKasi Teopysl UjleabHbIX Ta30B.

MosHUsE — Ta30BbIi pa3psij, B IPUPOJIHBIX YCIOBUSIX.

HaHoTexHO/MOTUsT — MeXXAUCLUITIMHAPHAS 00/1acTh (yH/JaMeHTalbHOW W TMPUK/IAJ-HOM HayKu U
TeXHHUKH.

Huxkona Tecna: )KU3Hb ¥ HeOObIUAMHBIE OTKPBITHS.

Hukonaii KonepHuk — co3pjaTesib re/lMOLeHTPUUeCKOr CUCTeMb] MUpa.
Hunbc bop — oauH 13 co3pateseli cOBpeMeHHOU (hU3KKU.
Hyxkneocunres Bo BceneHHOIA.

OO6mbsicHeHre (OTOCHHTE3a C TOUKU 3peHUs (HU3UKH.

OnTuueckue siB/IeHUS B TIPUPO/IE.

OTKpbITHE ¥ IPUMEHEHUE BbICOKOTEMITepaTyPHOU CBEPXIIPOBOJUMOCTH.
[TepeMeHHBII 371eKTPUUECKWN TOK U €ro pUMeHeHUe.

I1na3ma — yeTBepTOe COCTOSIHUE BellleCTBa.

[Tnanetrl COTHEYHOM CHUCTEMBI.

[TonynpoBOAHKKOBEIE JATYMKKN TeMIIepaTypbl.

[IpuMeHeHMe XUJKUX KPHUCTA/II0B B IPOMBIILIJIEHHOCTH.

[IpuMeHeHMe sijepHbIX peaKTOPOB.

[Tpupoga peppomarHeTrsma.

ITpo61eMbl 9KOIOTHH, CBSI3aHHBIE C UCTI0/Ib30BAHHUEM TEI/IOBBIX MAIIIH.
[Tpou3BoACTBO, Tiepeiaua U UCTI0/Ib30BaHUE 3/IeKTPOIHEPTUMU.
[TpoucxoxaeHre Co/THEUHON CUCTEMBI.

[The303eKTpHUUecKuii 3P PeKT ero mprMeHeHHe.

Pa3BuTue cpe/iCTB CBSI3U U Pafivo.

PeakTuBHBIE BUTATE/N U OCHOBBI PabOTHI TEIJIOBOM MAIIWHBIL.
PennkToBOe usnyueHue.

Pentrenosckue nyuu. Victopus oTKpeITHSA. [IpuMeHeHue.

PoxxpeHue v 5BOMIOLINA 3BE3,.

Ponb K.3.1110/IKOBCKOTO B pa3BUTHHA KOCMOHAaBTHUKHY.

CBeT — 5/1eKTpOMarHuTHasi BOJIHa.

Cepreii [TaBnoBry KoposieB — KOHCTPYKTODP U OpraHU3aTop MTPOM3BO/[CTBA PAKETHO-KOCMUUeCKOM
TeXHHUKH.

Cubl TpeHus.

CoBpeMeHHas CITyTHUKOBAas! CBSI3b.

CoBpemMeHHas ¢u3nueckast KapTUHA MUpa.

CoBpeMeHHbIe Cpe/ICTBA CBSI3U.

CouHLe — WCTOYHUK JKU3HU Ha 3eMile.

TpaHchopmartopsl.



* YnbTpa3ByK (ToJiyueHUe, CBOWCTBA, IPUMEHEHHE).
* YmpaB/sieMblil TEDMOSiZIepHbIN CUHTES.
*  YcKopuTeM 3apsyKeHHBIX YaCTHII

* ®usuka U My3bIKa.

*  ®usuueckue CBOWCTBa aTMOC(hepsl.

¢  ®OTO3/IEMEHTHI.

*  ®oro3ddekr. IIpumeHeHue siBieHus: poTo3dhdekra.
» XaHc Kpuctnan 3pcres — OCHOBOIIOJ/IOKHUK 3/IEKTPOMarHeTu3Ma.

* UepHble JbIpHL.

+ [lIxasa 371eKTpPOMarHUTHBIX BOJIH.

+ OKosorrueckue pobeMbl U BO3MOXKHbBIE MTYTH X PeLleHVs.

* DJIeKTPOHHasi TPOBOJUMOCThL MeTasioB. CBepXIPOBOJUMOCTb.
* DMy XpuctuaHoBuY JleH1] — pycckuii (hU3HK.

1.3. KosmuyecTBO 4YacoB Ha OCBOeHHe TMPOrPaMMBbI
y4eOHOH AMCIUTIMHBI:

O6wem OIT : 134 yaca,

B TOM YHCJIE:

BCero: 128 yacos

JIEKIIUH - 100 yacos,

nabopaTopHbIX paboT - 28 vacos,

TIPOMEXXyTOUHast arrectauus ( 5K3aMeH) 6 uacoB

2. Crpykrypa u copepxanue OYIL.10 dusuka

2.1.  TemaTtundeckud n/iaH u cogepxanve OYIL.10 ®usuka

3. HauMeHoBaHue

Copep:xaHnue yuedHOro Mmarepuasa U ()opMbl OPraHU3aIUH [[eATeTbHOC

Pas3/jiesioB ¥ TeM o0yJarmmxcs
01 2
EcTecTBeHHO-HAayUHbIH MeTOJ, TI03HAHUSI, er0 BO3MOXXHOCTH U IPAHUL[bI
MIPUMEHUMOCTHU. DKCIIEPUMEHT U TEOPUsI B MPOLIECCe MTO3HAHUS TTPUPO/IBL.
BBejenue 3HaueHue GU3MKY A/ U3yUueHUs siBJIeHUH Mpupo/ibl. @U3nuecKre BeJTMUUHb

ux usmepeHusi. @usnueckuie 3aKOHbI. ['paHULIbI TIPUMEHUMOCTH (HHU3UUeCKUX
3aKOHOB. [ToHsiTHe 0 hr3nyeckolt KapTuHe MUpa. 3HaueHue GU3UKU TIpU
ocBoeHuu cnenuanbHocter CIIO.

Pa3gen 1 MexaHuKa

Tema 1.1
KunemaTuka

Mexannueckoe asrxenue. [lepemernienue. I1yts. CKopocTs. ITocTynarensH
JIBIDKeHUe Tesl. MaTepuanbHas Touka. Cuctema otcueta. [IpsmosiuHeliHoe
pPaBHOMEpPHOE [IBU)KEHHUe.

Yckopenusi. PaBHoyckopeHHOe fiBiwKeHue. CpeJHsisi CKOpocTs. ['padruecko
OMMCAaHUEe BWKEHUM.

[TepemelijeHHe, CKOPOCTb U yCKOPeHHe NIPY KPUBOJIMHENHOM [IBH)KEHHUH.
[IBv>KeHMe 10 OKPY>KHOCTH. YTJIOBas U JIMHelHasi CKOPOCThb IIPU PaBHOMEPH
[IBYDKEHUU 110 OKPY>KHOCTH.

JlaboparopHast pabota Ne 1: «/I3MepeHMe yCKOPEHUS TeJia TIpU




PaBHOYCKOPEHHOM [IBUYKEHUM»

CBo0o/iHOe TIafieHue Tesl. Y CKOpeHre CBOOOJHOTO TaieHuUsT

IIBw>keHMe Tesa, OPOIIIEHHOTO TI0/] YTJIOM K TOPU30HTY.
Pemienue 3amau o teme: «KuHematuka».

Tema 1.2 Ilunamuka

[TepBsIit 3akoH HetoToHa. Cuna. Macca. imnynbc. Bropoit 3akoH HeroToHa.
Tpetuii 3akoH HbtoTOHa.

3aKOH BCeMUPHOro TaroreHus. I'paBuranioHHoe mnosie. Cuia TsokecTu. Bec.

Cuiibl B MEXaHUKe.
Pelienue 3az1au 1o teme: «/IMHamuKa»

Tema 1.3 3akoHBI
COXpaHeHMs B
MeXaHHKe

3aKOH COXpaHEHUsI UMITyJIbCa. PeakTBHOe /BIKeHue. PaboTel cuibl. PaboT
MOTeHLMaIbHBIX CUJI. MOIIHOCTb.

BHEPFI/IH. KurneTnueckas SHeprus. HOTEHLII/IEU'IBH&H SHeprus. 3aKoH
COXpdHeHHUdA MeXaHUUeCKOU SHEepruu.

JlaboparopHast pabota Ne 2: «/3yueHre 3aKOHA COXpaHEHHUSI MeXaHUUeCKOU
SHEeprum»

Pazgen 2.
MonekysipHas
¢pusuka u
TepMOJUHAMMKA

Tema 2.1 OcHoBBI
MOJIeKY/ISIPHO-
KHHETHYeCKOH

Teopuu

OcHOBHBIE N0JI0’KEeHUS] MOJIEKYJIIPHO-KMHEeTUYEeCKOW TeOPUU U UX OTbITHOE
obocHoBaHue. Pa3mepsl 1 Macca MoneKy/ 1 aToMoB. BpoyHOBCKoe [BI>KeHU

WpeanbHblii ra3. [laBneHue raza. OCHOBHOe ypaBHeHHe MOJIeKY/IsIpHO-
KUHEeTUYeCKOW Teopru ras3os.

I"'a30Bble 3aKOHBI. AGCOIOTHBIN Hy/b TeMIiepaTypsl. TepMoarHaMUYecKast
1IKaJla TeMIlepaTyphl. Y paBHeHUe COCTOSIHUS W/ealbHOro rasa.
PeluieHue 3az1au 11o TeMe: «I'a30Bble 3aKOHbBI».

Tema 2.2 OcHOBBI
TepMO/JUHAMUKH

BHyTpeHHsis1 3Heprus uzieasbHOro rasa. Pabora u TerioTa Kak (GOpMsI
riepefiauv SHepPruu. TernoeMKOCTb. Y Ae/ibHas TeIVIOEMKOCTb. Y paBHeH e
TerIoBOro OanaHca. PerieHue 3a1au o Teme: «TermooomMeH».




[TepBoe Hauaso TepMOAUHAMUKHU. AiuabaTHbIl npotecc. [IpuHLuN feiicTBr
Teru10BoM MatuHel. KI1/] TeryioBoro gsuraress.
Pemenue 3azjau 1o Teme: «IlepBblii 3aKOH TepMOJVHAMUKW».

Tema 2.3 ArperaTHbie
COCTOSIHMA BelllecTBa
U (pa3oBbIe nepexobl

Vcniapenve u KoHzeHcarwst. HachIeHHBIN map v ero cBoicTBa. AGCO/MOTH
OTHOCHUTe/IbHas BIaXKHOCTb Bo3Ayxa. Touka pocel. Kurnenue.
Perienue 3azau ro teMe: «VcrapeHve U KOHeHCaLUS».

XapakTeprCTHKa XXUAKOr0 COCTOSIHUA BeljecTBa. [10BepXHOCTHBIN C/I0U
JKALKOCTH. DHeprusi IOBePXHOCTHOIO C/10s1. XapaKTepuCTHKa TBep0ro
COCTOsIHMA BewecTBa. 3aKoH ['yka. TerioBoe paciuvpeHue TBepAbIX Tesl U
Xugkocred. I1naBneHue v KpyucTaniusanus

BHYyTpeHHsIs JHEPIHs TeJla U CIIoCOObI e€ n3MeHeHUsl. BerurcieHre Koyimuec
TEIJIOTHI TIPU TeryiooOMeHe. Y paBHeHHe TeryioBoro banaHca.
Perienue 3aau o teme: «TeraooomeH»

JlaboparopHasi pabota Ne3 «OtipejeieHrie OTHOCUTETLHOM B/IAXKHOCTH
BO34yXa».

JIabopatopHasi pabota Ned «Oripesienienre Ko3hhHIMEeHTa TOBEPXHOCTHOTO
HAaTSDKEeHUS )KUJKOCTH»

JlabopatopHasi pabota Ne5 «Oripe/iesieHue y/ie/TbHOM TeTUIOTHI IJIaBIeHHe
JIbJia».

JlabopatopHasi pabota Ne6 «OripeieieHue Ko3hhUIeHTa JTUHEHHOTO
paCIIMpPeHUs] TBEPAOTO Tesia»

Pa3zgen 3. OCHOBBI
3/IEKTPOJUHAMHKH.

Tema 3.1
JJ/IeKTpoCcTaTHKa.
JJ/IeKTpU4YecKoe mosie

OneKTpuyeckue 3apsbl. 3aKOH COXpaHeHUs 3apsaza. 3akoH KysioHa.
J/eKTpruyeckoe 1oJie. HarpsykeHHOCTb 3/1eKTprUyecKoro rosis. [IpuHnmn
CyIieprnio3unuy nosied. Pemenuve 3azau 1o reMe: «3akoH KysoHa».

ITotenuwnan. Pa3HOCTh TIOTEHLMA/IOB. DKBUIIOTEHL[AA/IbHbIE TIOBEPXHOCTH.
Kongencaropel. CoefuHeHHe KOHJEHCaTOPOB B OaTapero. JHEeprst
3apsPKEHHOT0 KOHZEHCAaTOpa. JHePrus 3JIeKTPUYECKOro moJisl.

Tema 3.2 3aK0HBI




IMOCTOAHHOI'0 TOKA

YcioBusi, HeoOX0oAMMBIe /1711 BOSHUKHOBEHUS U TIO/I/IeP>KaHus JJIeKTPHUUecK
ToKa. Crsia TOKa U IVIOTHOCTb TOKa. 3aKOH Oma /171 yyacTKa Lieru.
3aBHUCUMOCTb 3JIEKTPUUYECKOTO COTIPOTUBJ/IEHHS OT MaTepuasa, JJIMHbI U
IJIOLA/IU TIOTNIePEeYHOr0 CeyeHus IPOBOJAHUKA, TeMIIepPaTyphl.

ONeKTpOABWXKYILlasl CK/la UCTOUHMKA TOKa. 3akoH Oma /17151 TO/THOM LienH.
CoenurHeHuve NPOBOAHUKOB. PellieHue 3azau 110 TeMe: «3akoH OMay.

3akoH /[xoyns-JleHra. PaboTa v MOIIHOCTb 3/IEKTPHUUECKOTO TOKa. TerioBo
JelicTBUe ToKa. PerieHue 3az1au ro Teme: «PaboTta ¥ MOIIHOCTb
3JIEKTPAYECKOI'O TOKa».

JlaboparopHast pabota Ne7 «Omnipegenenvie 3/1C 1 BHYTPEeHHETO
COTIPOTHBJIEHHS] UCTOYHMKA JIEKTPUUECKON YHEPTHU».

JlabopatopHasi pabota Ne8 «OripeienieHre TemriepaTypHOTo Ko3dduipieHTa
CONPOTHUBJIEHYE Me[1»

JlaboparopHast pabota Ne9 «VccieoBaHye 3aBUCMMOCTH MOIIJHOCTH,
noTpeb/IsIeMOM JIaMITOM HAaKa/IMBaHUS OT HAMPSDKEHUS Ha e€ 3aKUMax»

JlabopatopHasi pabota Nel0 «OmnipeziesieHre ye/IbHOTO COTIPOTHB/IEHUS
TIPOBOZHUKA»

JlaboparopHast pabota Nell «Omnpezenenue KIT/1 HarpeBartessi»

Tema 3.3
JJIeKTPpUYeCKHI TOK
B pPa3/IMYHBIX Ccpejax

CpaBHeHue CBOMCTB MPOBO/IHUKOB, JU3/IEKTPUKOB U MOTYTIPOBO/JHUKOB.
3aBUCHMOCTb CONPOTHUBJ/IEHHUS MTOJIyIIPOBOJHUKOB OT TeMIlepaTypbl U
ocBerjeHHOCTH. CobCTBeHHast TPOBOAUMOCTH TOJTYTIPOBOAHUKOB. [IprMecH
TIPOBO/IMMOCTb MOJTYTIPOBOAHUKOB. [10ynpOBOJHUKOBBIE TTPUOOPBHI.

Tema 3.4 MarautHoe

noJjie MarHuTHoOe 110J1e Kak 0Cco0bIi BU, MaTepui. MarHUTHbIe CUJIOBbIe JIMHUM.
[leicTBMe MarHUTHOTO TOJIS1 HA MPSIMOJIMHENHBIN NTPOBOAHUK C TOKOM. 3aK0
Awmnepa. BzauMogeiicTBre TOKOB. MarHUTHBIN TTIOTOK.
[ericTBYe MarHUTHOTO TI0JI Ha ABXKYIMNCS 3apsif. Cuna JlopeHna.
PerieHue 3a/1au 1o teMe: «MarHuTHOe Tosie».
Tema 3.5
J/IeKTPOMarHuTHas | SBjieHue 3/1eKTPOMarHuTHOM UHAYKUWU. D/ C MHAYKIMH, BO3HUKAOIIAs B
UHAYKIMS MPSIMOJTMHEMHOM MPOBOJHUKE TIPU €ro ABWKEHUM B MarHUTHOM T10J1€.
OnbiTel Papajsies. 3akoH JleHla A1 371eKTPOMarHiTHOW UHAYKIMU. Bennun
S/C nHAyKLUUHN.
Asnenune camonHaykuuu. 3/1C caMOMHAYKLMA. DHEPTUsi MArHATHOTO T10JIS.
Perenvie 3az1au o teMe: «2JIeKTPOMarHuTHast UHAYKLUS.
Pazgen 4

KoJ/ie0aHus ¥ BOJIHEI

Tema 4.1




Mexannueckue
KoJie0aHuna

KosnebatenbHoe aBXeHHe. ['apMoHuueckue Kosebanusi. CBOOOAHbIE
MexaHuueckre Kosiebanus. [IpeBpaliieHue SHepruu 1py KoJsiebaTelbHOM
JBrxeHnu. CBoOO/HbIe 3aTyXalolle MexaHuueckue KojaebaHus.
BhIHY>K/]eHHbIe MeXaHUYeCKue KoyiebaHusl.

[TonepeyHble U NPOJOJIbHBIE BOHBI. XapaKTePUCTUKU BOJIHBL. Y paBHeHUe
TJIOCKOM Geryirieii BomHbI. VIHTepdepeHLys BOH.

HOudpaxiysi BOMH. 3BYKOBBIe BOHBI. Y IbTPa3BYK U €ro MPUMeHeHHe.

JlabopatopHasi pabota Nel2 «OmnpeziesieHre YCKOPeHUsI CBOOOZHOTO MajieH!
TIOMOII[bI0 MAaTeMaTHUECKOT'0 MasiTHUKA»

Tema 4.2
JJ/IeKTPOMarHUTHbIEe
K0/1e0aHUSA ¥ BOJIHBI

CB00O0/IHbIE 3/IEKTPOMAarHUTHbIE KoJiebaHusi. [IpeBpalljeHre SHepPryu B K
KOHTYype. 3aTyxaroliye 3/IeKTpPOMarHuTHbIe KoyiebaHusi. BIHYK/IeHHbIe
3/IeKTpHYeCKHe KoJieOaHusl.

. ITepemeHHbIi TOK. ['eHepaTop MepeMeHHOro ToKa. EMKocTHOe u uHayK
COTIPOTUBJIEHUS [TepeMeHHOr0 ToKa. 3aKkoH OMa /17151 371IeKTPUUeCKOi Lie
[IepeMeHHOr0 TOKa.

Pabora 1 MOIITHOCTh TIepeMeHHOro ToKa. TpaHchopMaTopsl. TOKH BICO
[TonmyueHue, nepesiaua v pacripejiesieHue 3J1eKTpO3Hepruu
OJeKTpOMarHuTHOe ToJie Kak 0COObIi BUJ, MaTepUH. DJIeKTPOMarHUTHbI
Bubparop I'epiia. OTKpPBITHINM KosiebaTebHbIA KOHTYP.

N3o6petenue paguo A. C. IToroBbiM. [IpuHIun paguoTenerpadHoi u
paauvoTene)OHHOM TMepeauu. Y CTPOMCTBO U JIeliCTBUe MPOCTEHIIINX
paZiMONprUéMHUKOB. Pa3BUTHe pa3nuyHbIX BUIOB CBSI3U.

Pazpen 5.
OnTuka

Tema 5.1
Bo/siHoBbIe
CBOJICTBaA
cBeTa

CKOpOCTb pacnpocTpaHeHus CBeTa. 3aKOHbI OTPayKeHUs! U MPe/IOM/IeHUs
[TonHOE OTpakeHue.

JIvn3el. I'1a3 kak onTryeckasi cucteMa. OnTryeckye puOOpsI.
Pemenne 3azmau o 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

IIpoMexxyTouyHa

[y XapakTepuCTUKU YPOBHS OCBOeHHs yueOHOro wmarepuana
WCTIO/TB3YIOTCS CIefyIoiIye 0003HaueHus:
1. o3HakomuTenbHbIN (y3HaBaHHWEe paHee U3YUYeHHBIX OOBLEKTOB,

CBOMCTB);

2. pernpoAyKTHBHBIA (BBLITIOJIHEHHE JeATeJIbHOCTH 110 00pa3ily,
VHCTPYKLMU WIH 0[], PYKOBO/ZICTBOM)

3. TIPOAYKTHUBHBIU

(nnaHupoBaHue " CaMOCTOSITe/IbHOE

BBITTOJTHEHHE JIeSITe/TbHOCTH, PellieHre MPoOIeMHbBIX 3a/1a4)
4. YcnoBus peamsanuu YIIB.02 ®usuka

41. TpebOoBaHus

K MHWHHUMA/IBHOMY MaTepUud/IbHO-

TeXHHUECKOMY 00ecredyeHUI0
Peanu3aiusi mporpaMMmbl  AMCLUIUIMHBI  TpeOyeT HaIuuus

yuyeOHOro KabrHeTa XUMHUH

O6opyaoBaHue yueOHOTO KabWHeTa:
- TI0CA/I0YHbIE MeCTa 10 KOJIMUECTBY CTY/EHTOB;
- pabouee MeCTO TIpeTo/jaBaTeIs;
- KOMIUIEKT Y4eOHO-Har/IsiJHbIX TIOCOOUH 10 XMMUH;
- IUJAKTUYeCKUM MaTepuail.
TexHUYeCKHe Cpe/iCTBa 00yUeHus:

- KOMITbIOTEp;
- TIPOEKTOp;

- KOMIIbIOTepHbIE TIpe3eHTali Ha U3y4yaeMble TeMbl.
bubmoTeka, UdTaNbHBIN 3a7 C ZOCTyIoM B VIHTepHeT.

4.2. WudopmanmonHoe odecieueHre 00yueHHUs
IlepeueHbp peKOMeH/JyeMbIX Y4eOHbIX H3faHuW, VIHTepHeT-
PpecypcoB, AOTIO/THUTEe/TbHOH JINTepaTypbl
( u3 nepeuns ITP.Ne 254 ot 20.05.2020, per. MuHioCT. OT

s cryseHToB

14.09.2020)

Jmumpuesa B.®D. ®usuka pAjs mnpodeccuid U crielydaabHOCTeN
TeXHAYeCKOro mpodwis: yueOHUK it oOpa3oBaTe/bHBIX
yupexxaeHuit cpesi. ipod. obpaszoBanusa. — M., 2014.

Jmumpuega B.®D. ®usvka A1 podeccuii U CrieliuajbHOCTen

TeXHUUYeCKOro TIpoQus.

COop-HUK 3azau: yueb. mocobue mis

oOpa3oBaTebHbIX YupexaeHui cpef. ipod. obpa3zoBadus. — M.,

2014.

Amumpuesa B.®D., Bacunves JI.M. ®usuka ans npodeccuii 1



crieLManbHOCTe  TexHUueckoro  mipo¢uns.  KoHTposbHbIe
MaTepuasbl: yueb. TIOCOOMSI [ yupexAeHWd cpef. Tpod.
obpa3oBanusi / B.®.[Imurpuera, JI.M.Bacunbe. — M., 2014.

Jmumpuesa B.®D. ®Pu3uka Js ripodeccuii U CrieliuajbHOCTel
TeXHUUecKoro Tmpoduisa. Jlabopa-TOpHBI TIPAaKTHKyM: yueO.
nocobusi [y yupekaeHWM cpen. Tmipod. obOpa3oBaHus /
B.®.Imutpuesa, A.B. Kopxyes, O.B. Mypra3una. — M., 2015.

Jmumpuesa B.®D. ®du3suka [s ripodeccuii U CrieliiajbHOCTel
TeXHUUECKOTO TMPOGU/Is: 37MeKTPOH-HbI yuel.-MeTo/. KOMILIeKC
J1si o6pa3oBaTebHBIX yUpeXxaeHui cpefi. mpod. oOpa3oBaHus. —
M., 2014.

Jmumpuega B.®. ®usvka s npodeccuii U CrieliuaJbHOCTen
TEXHUYECKOTO TIPOGU/Iss: 3/eK-TPOHHOe yuyeOHOe W3[aHHe
(MHTEpaKTHBHOE 3/71eKTPOHHOE TIPUJIO’KEHUE) ISt
obOpa3oBaTe/bHBIX yupexxaeHui cpefi. ipod. obpa3opanus. — M.,
2014.

KacbsiHog B.A. VInroCcTpUPOBaHHbIN atjiac 1o

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

WnnrocTprpoBaHHbIN aTac no ¢usmrke: 11 kiacc.

— M., 2010.

Tpogpumoea T.U., DPupcos A.B. ®Pusuka ans npodeccuii u
crieLlabHOCTe  TeXHUUeCKOro M eCTeCTBeHHO-HayuHOro
nipocusieii: CoO0opHUK 3amau. — M., 2013.

Tpojpumoea T.U., DPupcos A.B. ®Pusuka ans npodeccuii u
CrelMaJbHOCTeN  TEeXHUUEeCKOT0 UM eCTeCTBeHHO-Hay4YyHOro
nipoduneii: Perienus 3azau. — M., 2015.

Tpogumoea T.U., dupcoe A.B. Pusuka. CripaBOUHUK. — M.,

2010.

dupcoe A.B. ®usuka jas mnpodeccuid U CrielyaabHOCTeM
TeXHUYEeCKOro U eCTeCTBeHHO-Hay4YHOro rnpodueii: yueOHUK /st
oOpa3oBaTe/bHbIX yupeXkZeHui cpef. mpod. obpa3oBaHUs / TIO7
pen. T.U.Tpopumosor. — M., 2014.
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KoHcturynus Poccuiickon degepalyu (mpuHsTa
BCEHApOAHbIM rosiocoBaHvem 12.12.1993) (c yyeToM MOMPAaBOK,
BHECEHHBIX (pefilepa/lbHbIMU KOHCTUTYLIMOHHBIMUA 3aKOHamMu P® o
TrorpaBKax
K Koncruryiuu P® ot 30.12.2008 Ne 6-®DK3, ot 30.12.2008 Ne 7-

®K3) // C3 PD. — 2009. —
Ne4. — Cr. 445.

®enepanbHbld 3aKOH 0T 29.12. 2012 Ne 273-®3 (B pep.

denepanbHbIX 3aKoHOB 0T 07.05.2013
Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot
23.07.2013 Ne 203-®3, 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-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-P3, c
13M., BHeceHHbIMU DesiepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-



@3) «O6 obpa3oBanuu B Poccuiickoit deeparivim».

[Mpuka3 MunucrepctBa o6pa3oBaHuss W Hayku PO «06
yTBEPKAEeHUH denepanbHOTO roCyZap-CTBEHHOTO
oOpa3oBaTe/lbHOTO CTaH[apTa CpeiHero (MOJHOro) oO0Iero
obpa3oBaHus» (3aperucTpu-
poBaH B MuHtocte P® 07.06.2012 Ne 24480).

[Mpuka3 MwuHoOpHayku Poccun ot 29.12.2014 Ne 1645 «O
BHeceHUHM u3MeHeHMM B [lpmka3 MwuHHcTepcTBa 0Opa3oBaHUs U
Hayku Poccuiickoit ®epepauyu ot 17.05.2012 Ne 413 “O6
YTBepPXK-JeHUU benepanbHOTO roCy/JapCTBEHHOTO
oOpa3oBaTe/IbHOTO CTaHJapTa cpegHero (MOJHOTrO)  00IIero
obpa3oBaHus”».

[Mucemo [enapTameHTa IroCy/jlapCTBEHHOW MMOJIMTHKU B cdepe
NoAroToBKU pabounx kazpoB u AIIO MwunobpHayku Poccuu ot
17.03.2015 Ne 06-259 «PekomeHpaljyy no opraHusaljuu IoJjyye-
HUSI cpefHero obiero o6pa3oBaHusi B TpefieflaX OCBOEHHS
oOpa3oBaTe/lbHbIX TIPOTPAaMM  CpeflHer0  MpogeCcCHOHATEHOTO
obpa3oBaHusi Ha 6a3e OCHOBHOrO 00IIero o6pa3oBaHUsl C YUETOM
TpeboBaHUli (hefepasbHBIX TOCYZAPCTBEHHBIX 00pa30BaTe/bHBIX
CTaHJAPTOB W TI0JiydaeMoi TpodecCur WM  CIel[HaJbHOCTU
cpeaHero rpodeccHoHaTbHOTO 00pa30BaHusI».

23
denepanbhbiii 3akoH 0T 10.01.2002 Ne 7-®3 «O6 oxpaHe
OKpY»Karoleit cpefibl» (B pef,.
ot 25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2.
— Cr. 133.
Amumpuesa B.®D., Bacuabes JI.1. ®wv3uka s npodeccr U
crieLidabHOCTe TeXHUYEeCKOro Mpoduisi: MeToiuyecKue
peKoMeHIaluu: MeToz,. rocobue. — M., 2010.

VHTepHeT-pecypchl

www.fcior.edu.ru (degepanbHbIii LIEHTP

rH(bOopMalMOHHO-00pa30BaTeIbHbIX PECYPCOB).

wwww.dic.academic.ru (Akagemuk. CnoBapu 1

SHUUK/IONEeUN).

www.booksgid.com (Books Gid. DnekTpoHHas

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

['nobanbHas 6ub/MoTeKa HayUHBIX PECypCOB).

www.window.edu.ru (EauHoe oKHO 0CTYyTIa K

obpa3oBaTelbHBIM pecypcam). www.st-books.ru

(JIyuiast yueGHasi iuTepaTypa).

www.school.edu.ru (Poccuiickuii o6pa3oBaTe/bHBIN TIOPTaJl.
HocTtynHOCTb, KauecTBO, 3(P(heK-TUBHOCTB).

www.ru/book (OnekTpoHHas 6MbMOTEUHAs] CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbIe

pecypcel IHTepHeTa — ®u3MKa).

www.school-collection.edu.ru (EguHas Kosnekuys HupoBbIX



obpa3oBaTenbHBIX pecypcoB). https//fiz.1september.ru

(yuebHO-MeTO/[uuecKasi TazeTa «PuU3MKa»).

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

naypearsnl 110 (U3UKe).

www.nuclphys.sinp.msu.ru

(ApepHast dpusuka B IHTepHeTe).

www.college.ru/fizika

(IToproroeka kK EI'D).

www.kvant.mccme.ru (HayuyHO-TIOMY/IIPHBINA (PU3UKO-

MaTeMaTHUeCKui KypHai «KBaHT»).

WWWw. yos.ru/natural-sciences/html (ecTrecTBeHHO-HayUHbI
)KypHan st mosioziexxu «I1yTb

BHAYKy»).

5. KoHTpo/ib ¥ oneHKa pe3yabTaToB ocBoenus YIIB.02
OU3NKA

KoHTpo/lb ¥ oOI|eHKAa pe3y/JbTaTOB OCBOEHHsS yueOHOro
npejMeTa  OCYLLeCTB/IgeTCs IIperofaearesieM B  IIpoLiecce
TIPOBe/IeHUs] TEKYLero KOHTPOJISI M IPOMEXXYTOYHOU aTTeCTalyu.

Pe3ynbTaThl 00yueHHs Kputepuu onjeHKu
(ocBOeHHBIe yMeHMH, ®opMbI M MeTO/IbI KOHTPOJISI U OLIeHKH
YCBOEHHbIE 3HaHUA)

1) Cc(OpMHUPOBAaHHOCTh | XapaKTepUCTUKU becena, TectupoBaHue

Npe/JiCTaB/IeHUd O POM U MecCTe | IeMOHCTPUPYeMbIX becepia, Bbino/iHeHMe pedepaToB
(¢U3MKU B COBpeMeHHOW Hay4yHOM | 3HaHWIA: becepna, BbITIO/IHEHME TTpe3eHTALUMN
KapThHe  MHpa;  [IOHMMaHue | IeMOHCTPUpPYeT 3HaHUs BeinosnHeHue pedepaToB, pe3eHTaLi
¢busnyeckoit CYLIHOCTHU | TOHMMaHUs (pr3UUYeCcKoi CamocrosTesnbHast paboTa
HabmogaeMblx BO  BceneHHOM | KapTHHBI MUpa JlabopaTopHas pabora, oTuer
SBJICHWY;  IIOHMMaHWe  POJIU CamocrosTesbHast paboTa

busuku B (hopmHpoBaHUYU YCTHBIN 0MpoC, TeCTUpOBaHUe
Kpyro3opa # (YHKLUHMOHAIbHON YcTHBIN onpoc, 3aiuTa pedeparta
IrPaMOTHOCTH  YeslOBeKa  JJIs VITOroBbIi KOHTPO/Ib: 3K3aMeH
pelleHus IPaKTUUeCKUX 3a/iay;

2) BJIaJleHNe | IeMOHCTPUPYeT 3HaHUS
OCHOBOTIO/IAaraoUM1 OCHOBHBIX (PM3UUYECKUX
buznyeckuMu TIOHATUSIMY, | TIOHATUM U 3aKOHOB
3aKOHOMEpPHOCTSIMU, 3aKOHaMHU U
TeOpUsIMHU; yBepeHHoe
T10J/Ib30BaHue ¢usnyeckoit
TePMUHOJIOTHEN U CUMBOJIUKOM;

3) B/Ia/leHNe OCHOBHBIMHM | [IeMOHCTpUpYeT 3HaHUs B
MeTO/laM{ HAayuyHOTO TI03HaHUS, | ONHMCaHUSIX, U3MepPEeHUSIX
WCTONb3yeMbIMU B (QU3MKe: | pU3NUECKUX TIOHATHH U
HabsroieHye, omnucaHue, | BeJIMUrMH

v3MepeHue, 5KCTIePUMEHT;
yMeHUSI obpabaThiBaTh
pe3yJibTaThbl HU3MepeHuH,
0OHapy’KHUBaTh 3aBUCUMOCTb
MeXxay ¢busmueckumMu
BeJIMUMHAMU, 00BSICHSITh




MO/TyYeHHbIe
JleniaTh BbIBO/IbI;

pe3ynbTaThl U

4) c(opMHUPOBaHHOCTb yMeHHUs
pelath ¢pu3nUeCcKue 3aauu;

XapakTepuCTUKU
JeMOHCTPUPYeMBbIX
YMeHUM:

Bnaneet meToaukou
peleHus 3a7a4 1o
pas/IMuYHBIM TeMaM Kypca
“Pusukn”

5) chopMHpPOBaHHOCTb YMEHUSs
MIPUMEHSITh TIOy4YeHHble 3HaHUs
ISt 00BbsICHeHUsT yCJIOBUM
MpoTeKaHusl PU3NUECKUX sSIBJIEHUN
B TIpUpOZie W [ TIPUHATHS

Bnageer metonamu u
criocobamu Tip
MMeHeHHSsI TIOJTyYeHHBIX
3HaHWH Ha TIPaKTUKe

MIPAKTUYeCKUX pelLieHUi B
TOBCEeIHEBHOMW YKU3HU;

6) chOopMHPOBAHHOCTh
COOCTBEHHOM TIO3ULIUH 1o
OTHOLIIEHWI0O K  (pu3nueckoun
vHpopMalMy, TIoay4aeMou U3

Pa3HbIX KCTOYHHUKOB.
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