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Pabouasi mporpamMma yuebHOM auciurimHel  OY/.11  ®wusuka
pa3paboTaHa B COOTBETCTBHH CO C/IeYIOIIUMUA HOPMaTHBHBIMU JJOKYMEeHTaMHU:
®enepanbhbiii  3akoHOM oT 29.11.2012 Ne 273-®3 «0O6 obpa3oBaHuu B
Poccurickon ®@eneparyun»;

[Tpuka3zom MuHucTepcTBa obpa3oBaHusi U Hayku P® ot 17.05.2012 Ne 413 «O6
yTBepXKAeHU! (esepasbHOTO TOCy/AapCTBeHHOro oOpa3oBaTenbHOrO CTaHJapTa
cpenHero (1o/iHOro) 0611]ero 06pa3oBaHUs»;

[Tpuka3om MuHHCcTepcTBa o6pa3oBaHus U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUM u3MeHeHWN B IIpwka3 MuHucrepcTBa obpa3oBaHus v Hayku P® or
17.05.2012 Ne 413 «O6 yTBepKAeHHH (eaepaTbHOTO TOCYAapCTBEHHOTO
obpa3oBareIbHOT0O CTaHAApTa cpeAHero (ITOHOro) 001jero 00pa3oBaHUsS»;
[TuceMoMm [lemapTameHTa TOCYZapCTBEHHOW TIOJUTUKU B Cdepe MOJrOTOBKU
pabourix kazpoB u /IO MwuHoOpHayku Poccuu ot 17.03.2015 Ne 06-259
«PekomeHja1MK 110 OpraHU3alvy TIOJyueHUsi CpefjHero oOiiero obOpa3oBaHUs B
Tripe/iesiax OCBOeHHs 00pa3oBaTe/bHbIX MPOrpaMM CpeiHero MpodeccroHaIbHOTO
obpa3oBaHus Ha 0Ga3e OCHOBHOrO 00Iiero obpa3oBaHUs C y4eTOM TpeOoBaHHUI
deaepanbHBIX TOCY/IapCTBEHHBIX OOpa3oBaTeNbHBIX CTAaHJAPTOB MW IIOy4YaeMoOu
nipoeccuu WM CrieliaJbHOCTH CpeHero MpodeccuoHalbHOT0 06pa30BaHUs»;
[TpumepHoii  mporpamMMoii  00ileoOpa3oBaTe/ibHON ~ yueOHOW  IUCLIATIIMHEI
«®usvka» [y TipodecCHOHaMbHBIX — 0Opa3oBaTe/IbHbIX — OpraHu3aluid  C
ytouHeHUsiMU 2017 (PI'AY «PUPO» npotokon Ne3 ot 25 mast 2017) u cornacHO
yrBepxkgenHoro ['BIIOY HCO «HoBocubupckuii  mnpodeccHoHalbHO — —
reflarorTiyeckuii  KoJule/pk»  y4eOHOro  TJlaHa  TIPOTpaMMbl  TIOJTOTOBKH
CMeLMaMCTOB  CpeJHero 3BeHa, peajn3yeMOoro TII0 CIeLua’bHOCTU MW B
cootBetcTBUH ¢ PI'OC CITIO cpeaHero ob1ero oopa3oBaHusl.

Opranu3aiusi-pa3paboTurK: TOCyJapCTBeHHOe Oro/pkeTHOe TMpodeccroHaTbHOe
obpa3oBarenibHOe  yupexaeHne HoBocubupckoir ob6sactn  «HoBocubupckmia
ripodeCCUOHAJILHO-TIe/JarOTUueCKUN KOJLIeK».

Pa3pabotuuk: JIobernko HOnust BiiagumMupoBHa, MperoaBaTesib

PaccMoTtpeHo Ha 3acefanuu I1IIK o0011eoOpa3oBaTe/ibHBIX W T'yMaHUTApHBIX
JNVCLIATUIVH

ITpotokosn Ne 1 ot « 03 » centsiopst 2019 .
[Ipencepartens ITHK E.I1. BunnueHkKo
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COJEPXKAHUE

[TosicHUTe/IbHAsA 3arucKa

OO111ast XapaKTepPUCTHKA yUeOHOM ANCIMIUIMHGI «PHU3HKa»
MecTo yueOHOM AUCLIATIIMHBI B yueOHOM TI/IaHe
Pe3ynbTaThl 0CBOEHUS yueOHOM UCIUTUIAHEI
Cozep>kaHue yueOHOW AUCIUTITAHBI

TemaTHuecKoe TylaHUPOBaHKe

TemaTrueCcKui Ti1aH

XapakTepruCTHUKa OCHOBHBIX BUZIOB YUeOHOM J1esITe/TbHOCTH
CTYZIeHTOB

YyebHO-MeTOIUUECKOe Y MaTepHa/IbHO-TeXHUUeCKoe obecrieueHue
MporpaMMbl yueOHOM JUCIUTUIUHBI «PU3HKa»
PekomeHnayemasi mvrepaTtypa



1. IIOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma o0061jeo0Opa3oBaTe/ibHOM  yueOHOW  JUCHUIUIMHBL  «Dr3nKa»
ABJIIETCSI YaCTbI0O OCHOBHOUM TIpodhecCHOHAbHOW 00pa30oBaTe/IbHOM MPOTpPaMMBbI
CIIO (OIIOIT CIIO) Ha 6a3e ocHoBHOro 0011iero obpa3oBaHus MPH MOATOTOBKE
CMeLUaIuCTOB  CpeJHero 3BeHa A crieluasbHOCTer cpesiHero
nipoeccroHabHOTO 0bpa3zoBanus: 44.02.06 IlpodeccroHanbHoe obOyueHue (IO
oTpac/isiM) TMpOrpaMMHMpOBaHHWE B KOMIIBIOTEPHBIX CHUCTeMax, BXOZSIIEeN B
COCTaB YKPYITHEHHOUW rpynmbl crieiaabHocTer 44.00.00 O6pa3oBaHue U
neparorudeckre Hayku; 44.02.06 TIpodeccroHanbHoe obyueHue (M0 OTpac/siMm)
CTPOMTE/IbCTBO M SKCITyaTalysi 3/laHUM W COOPY’)KeHWM, BXOJsIlleM B COCTaB
YKPYITHeHHOW Tpymmbl  criequanbHocTerd  44.00.00 Ob6pa3oBaHue u
negaroruueckue Hayku; 09.02.05 INpuknagHas uHbopMaTuka (1o 0Tpacssim).

Copepxanve TiporpaMmbl  «®u3rKa» HalpaB/eHO Ha IOCTWKeHUe
C/1eIIOLUX Ie/IeH:

* OCBOEHUe 3HaHUM 0 dyHAaMeHTa/lbHbIX (U3UUECKUX 3aKOHaX W TIPUHIUIIAX,
JIe’KaIux B OCHOBe COBpeMeHHOM (pr3ruecKoi KapTUHBI MUpa; Hanbo/iee BayKHBIX
OTKPbITHY B 00/1aCcTH (DU3UKH, OKa3aBIIIMX OMpe/iesitolijee BUsSHIE Ha Pa3BUTHE
TeXHUKH Y TeXHOJIOTHUH; MeTO/IaX HayUHOT'O TTI03HaHUsI PHUPO/IbI;

* OBJ/IaZileHWe YMeHUsIMU TIPOBOJWTL HaO/IO/eHus, TJIaHUPOBaTh W BBITIO/IHATH
9KCIIePUMEHTHI, BbIJBUTaTh TUMNOTE3bl U CTPOUTb MOJE/U, IPUMEHSITh MOTyUeHHbIe
3HaHUsl 10 (u3uKe Ay O00BSICHEHUs pa3HOO0Opa3HbIX (U3NUeCKUX SIBJIEHUA U
CBOMCTB BellleCTB; TNMPaKTAYECKU MCI0Jb30BaTh (hU3MyecKre 3HaHUS; OLIeHWBATh
JIOCTOBEPHOCTh eCTeCTBEHHO - HayYHOW MH(OpMal[uy;

* pa3BUTHUe TI03HABaTe/JIbHbIX WHTEPeCOB, WHTE/JIEKTyalbHbIX U TBOPUECKUX
criocobHOCTe B TIpoljecce TIPUOOpeTeHWs] 3HAHWUM U YMeHUW Mo (u3nKe C
WCIIO/Ib30BaHWEeM  pa3/IMUHbIX HWCTOUHUKOB MWHGMOpMAIMM U  COBPEMeHHbBIX
MH(OPMAaLIMOHHBIX TEXHOJIOTHN;

* BOCIUTaHHe YOeX7eHHOCTU B BO3MOYKHOCTU TI03HAHUSI 3aKOHOB TIPUPO/IbI,
WCTIO/Ib30BaHUsl  JIOCTDKeHUM GU3MKKW Ha 0O/aro pas3BUTHUS  UeslIOBeYeCKOM
I[UBUWIM3allUM; HeOoOXOAUMOCTU COTPYAHMUECTBA B TIPOLleCCé COBMECTHOTO
BBITIOJIHEHUS 33/]ay, YBa)XUTEJIbHOIO OTHOLIEHWS] K MHEHUIO OMNMOHEeHTa IIpH
o0cy>xaeHun MpobsieM ecTeCTBEHHO — HAy4YHOTO COjlep)KaHHWsl; TOTOBHOCTU K
MOPaJ/IbHO-3TUUECKOW OL|eHKe UCMO0/b30BaHUs HAyUYHbIX [JOCTW)KEHUW, 4yBCTBa
OTBETCTBEHHOCTH 3a 3all[UTy OKPY>Katollleil cpefibl;

* HCI0/Ib30BaHKe TIPUOOpeTeHHBIX 3HAHUM U YMEeHU [jisl pellieHus TTPaKTUUeCKUX
3a7lau TIOBCeHEBHOW >KWU3HM, oOecrieueHus 6€30TaCHOCTH COOCTBEHHOM >KM3HH,
pallMOHA/ILHOTO TIPUPOZOTIONB30BaHMs W OXpaHbl OKpY’Karwollled cpeibl U
BO3MOJKHOCTh TIpUMEHeHUs] 3HaHWUW TpU pellleHuM 3aflad, BO3HUKAIOI[UX B
rocaeAyroIer MpoeCcCUOHATLHON JeATe/IbHOCTU.

B nporpammy BK/IHOUEHO COZiep’KaHUe, HallpaB/leHHOe Ha (JOpMUpOBaHUE y
CTY/IeHTOB KOMIIeTeHI[ii, HeoOXOoUMbIX /s KauecTBeHHOro ocBoeHuss OITOII
CITIO Ha 6a3e ocHOBHOTro 0011lero obpa3oBaHusl C TO/lyueHHeM cpejHero o0Iero
o0Opa3oBaHus; MPOrpaMMBbI TIOITOTOBKY CHeIfUanucToB cpefHero 3BeHa (ITTICC3).
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2. OBIIAAI XAPAKTEPUCTHUKA YYEBHOM JVCIIUIL/IMHBI
«DOU3UKA»

B ocHoBe yueOHOW JucIUIUIUHBI «®PHU3MKa» JIEKAT YCTAaHOBKA Ha
dbopmMrpoBaHre 00ydyaeMbIX CUCTEMBI 0A30BBIX TIOHATHH (HU3UKH U TIPe/ICTaBIeHUH
O COBpeMeHHOW (hU3MUeCKOM KapTHHe MHpa, a Takke BbIpabOTKa yMeHMM
MIPUMEHSTh (PU3nruecKre 3HaHWS, KaK B MPO(eCCHOHATLHON [IeITeIbHOCTH, TaK U
JIIs1 pellieHus )KU3HeHHbIX 3a/ay.

MHorue 1onokeHusi, pa3BUBaeMble (PU3UKOU, paCCMaTPUBAOTCS KaK OCHOBa
CO3[@HUSI U  WCIO/b30BaHUs MH(MOPMALMOHHBIX W  KOMMYHUKALIMOHHBIX
texHosioruii (MKT) opHoro w3 Haubosiee 3HAUMMBIX TEXHOJIOTHUECKHX
JIOCTV>KEeHU COBPEMEeHHOM LIMBU/TA3alIiH.

®dusrKa JjaeT K4 K TOHUMaHUI0 MHOTOUYMC/IEHHBIX $IBJIEHUN U MPOLeCCOB
OKpy)Karoiiero Mupa (B eCTeCTBEHHO - Hay4HbIX 00/acTsX, COI[MOJIOTHH,
9KOHOMUKE, si3blKe, JuTepatype u fp.). B dusuke dhopmupyroTcs MHOTHe BU/[IbI
JleATeJIbHOCTU, KOTOPble MMEKT MeTarpeAMeTHbIM XapakTep. K HUM B mepByro
ouepe/ilb OTHOCSATCS: MoOJle/TMpOBaHNe OOBEKTOB U TIPOLIECCOB, TMPUMEHEHHe
OCHOBHBIX  METO/IOB  TIO3HAaHWS,  CUCTEMHO-WH(OPMALIMOHHBIA  aHa/Iu3,
dbopMyIuMpoBaHMe TUIOTe3, aHaAuM3 M CHHTe3, CpaBHeHHe, 0000IeHue,
CcUCTeMaTUu3allys, BbisBJeHHe MPUUMHHO-C/e[ICTBEHHBIX CBsI3€M, MOWCK aHa/IoroB,
yrpaBieHre oObeKTaMyd M TipolieccaMu. VIMEHHO 3Ta [JWCLUIUIMHA TI03BOJIS€T
MO3HAaKOMUTh CTY[IEHTOB C HAYYHbIMU METO/IaMU MO3HaHUsl, HAYUYUTh UX OTJIMYaTh
TUIIOTE3y OT TEOPHUHU, TEOPUIO OT SKCIIePUMEHTA.

dusmka uMeeT oOueHb OofbIIOE W BCeBO3pacTaiolljee  YUC/I0
MeXAUCLUIIMHAPHBIX CBsi3eld, TpUYeM Ha YPOBHe, Kak MOHATUWHOIO arirapara,
TaK U UHCTpyMeHTapusi. CKa3aHHOe T03BOJIsleT pacCMaTpUBaTh (PU3MKY KakK MeTa
JUCLIUTUIMHY, KOTOpasi TpeAoCTaB/IsieT MeXUCLIUIVIMHAPHBINA S3bIK J1s1 OMUCAHUS
Hay4YyHOW KapTHHBI MUpa.

dusmnKa SB/IAETCS CUCTEMOOOpa3yomM (GaKTOPOM /Jisi eCTeCTBEHHO -
HayUHBIX y4eOHBIX ITPeIMETOB, MOCKOIBbKY (hH3UUECKHe 3aKOHBI JIe’KaT B OCHOBE
cojlep>KaHUsl XUMUM, Ouosioruu, reorpadud, acCTPOHOMMM U CIlelMa/IbHbIX
JUCLIUTUVIUH (TeXHUYecKass MexXaHHKa, 37eKTPOTeXHWKa, 3JIeKTPOHWKAa W Jp.).
YyebHas AuciumnaMHa «®Pu3nKa» CO3/jaeT YHUBEpPCaJbHYH0 0a3y /s U3ydeHus
oO1riernipodecCUOHaNbHBIX U CIel[Ua/JbHbIX AWUCLUIUINH, 3aK/aajbiBas (QyHamMeHT
JJ1sI TIoC/Ieytoiero obyJyeHus CTy/I€HTOB.

Ob6safiast MOrUUeCKOl CTPOWMHOCTBIO M OMHUPAasCh Ha 3KCIiepUMeHTa/IbHbIe
dakTel, yueOHass aucimiuiiHa «Pusuka» GOpMUPYET Y CTYJEHTOB TIOJIUHHO
HayyHOe MHUPOBO33peHHe. PH3MKa SB/SIETCS OCHOBOM YUeHWs O MaTepualTbHOM
MUpe U peltiaeT MpobiemMbl 3TOr0 MHUpa.

3. MECTO YYEBHOM JUCIHUIIIMHBLI B YYEEHOM IIVIAHE



YuebHasa paucuuruiiHa «®u3uKa» SABASETCS y4eOHBIM TMpeAMeTOM TI0
BbIOOPY M3 00si3aTenbHOW TIpegMeTHOU 06sacTy «EcTtecTBeHHble Haykn» PI'OC
cpegHero o01ero o6pa3oBaHusl.

B mnpodeccroHanbHbIX 00pa30BaTe/IbHBIX OpraHU3alUsX, peayu3yHIuX
oOpa3oBaTe/ibHYI0 TpOrpamMmy cpeaHero obimero o6pa3oBaHusi B TIpefenax
ocBoeHusi OIIOIT CITIO Ha 6a3e ocHOBHOro o6iero obpa3oBaHUs, ydeOHast
quciunauHa «®u3nka» u3yudaeTcs B 001ijeobpa3oBaTe/ibHOM I[HK/Ie yueOHOro
nnada OITOIT CITO Ha 6a3e ocHOBHOro 00iero o00pa3oBaHUSI C TIOJyYeHUEM
cpenHero obmiero oopa3osanus (ITIIKPC, ITTICC3).

B yuebneix mmaHax [IIIKPC, TITICC3 wmecto yueGHON AMCIMIUIMHBI
«®Pu3mKa» — B cocTaBe 0011[e00pa30BaTe/IbHBIX YUeOHBIX JUCLUTIIMH 10 BHIOOPY,
dhopMHUpyeMbIX U3 00s13aTe/IbHBIX IpeaMeTHbIX o0macteit PI'OC cpeaHero obiiero
obpa3zoBanus, ays mpodeccuii CITIO u creruanbHOCcTe CITO COOTBETCTBYIOIIETO
ripousist mpodeccHoHaTbHOTO 00pa30BaHMS.

4. PE3YJIbTATBI OCBOEHUSA YYEBHOU JUCIIUITI/IMHBI

OcBoeHue cojepkaHus yueOHOU AUCHUIUIMHBI «PU3nKa» obecrieurBaeT
JOCTH)KeHHe CTy/IeHTaMU C/Ie[yIOLUX pe3y/1bTaToB:
* IUYHOCMHBIX:
—— YyBCTBO TOP/IOCTU U YBa)KEHUSI K WCTOPUU U JOCTW)KEHHSIM OTeueCTBeHHOU
dbu3nueckold HaykKy; (M3MYecKd rpaMOTHOe TI0Be/leHMe B MpodeccroHaIbHOM
JesITelTIbHOCTU U OBITY TIPU 00palijeHrny ¢ TpubopamMu ¥ yCTPOMCTBAMU;
—— TOTOBHOCTb K TIPOJOJ/DKEHUIO 00pa3oBaHUs W TIOBBIIEHUsS KBaau(HUKaLUU B
n30paHHOM TIpo(eCcCHOHATEHOW /IeITeTbHOCTH U OOBeKTMBHOE OCO3HaHHE DPOJIH
(bur3nUeCcKuX KOMIEeTeHIUM B 3TOM;
—— YMEHHEe WUCIO/b30BaTh [OCTWKEHUS] COBPEMEHHOM (M3UUeCKOM HayKu WU
bu3nUeCcKUx TeXHOJOTUN [Jis TIOBBIIIeHHsI COOCTBEHHOTO WHTEJIeKTYaTbHOTO
pa3BUTHUS B BEIOPAHHOM TTPOGeCcCOHaNTBLHOMN AesTeTbHOCTY;
—— yMeHHe CaMOCTOSITeJIbHO J00bIBaTh HOBble [/ ceOsi ¢pu3nueckude 3HaHUS,
WICTIOJTb3YS1 /IJIs1 3TOTO AOCTYIIHbIE UCTOUHHMKU MH(OPMaLIUY;
—— yMeHHe BBICTPaUBaTb KOHCTPYKTHBHbIE B3aUMOOTHOIIEHUS B KOMaHZe TI0
pelleHuto 001X 3a/1ay;
—— YyMeHHue YIMpaB/siTb CBOeM I103HABATe/NbHOM [esTe/IbHOCTbIO, TPOBOJUTH
CaMOOIIeHKY YPOBHsI COOCTBEHHOT'O UHTe//IEKTYalbHOTO Pa3BUTHS;
- TOJIepaHTHOE CO3HaHWe W TMOBe/leHHe B MOJMKY/JIbTYPDHOM MUpe, TOTOBHOCTh U
CroCcOOHOCTH BeCTHM [JUalor C JPYTUMU  JIFOAbMH, [JIOCTATaTh B HEM
B3aMMOIIOHUMaHUsI, HaXOAUTh OOIIHe 1[eld U COTPYAHUYATh [/ UX JOCTKEHUS,
CMOCOOHOCTh ~ TIPOTUBOCTOSITH ~ M/IEOJIOTMM  SKCTPEMM3Ma,  Hal[MOHAIU3Ma,
KceHo(poOMM, [OUCKPUMUHALMM TI0 COLMANbHBIM, DeIUTHO3HbIM, PAaCOBBIM,
Hal[MOHa/bHBIM TIPU3HAKaM U IDyTUM HeraTUBHBIM COLMA/IbHbIM SIBJIEHUSIM;
* MemanpeoMemHbIX:
—— WCIO/Ib30BaHWE pa3/MyHbIX BUJOB TI03HABATENbHOW [eATeNbHOCTU [JIs
pelieHusi (U3UUECKUX 3ajay, TPUMeHeHWe OCHOBHBIX MeTOZOB T[103HaHUs
(HabmrofieHus1, onycaHusl, U3MepeHusi, SKCIIepUMeHTa) /sl U3yueHusi pa3/MnyHbIX
CTOPOH OKpY»Karollen J1eUCTBUTETbHOCTY;



--- MCI0JIb30BaHUe OCHOBHBIX UHTeJI/IEKTya/lbHbIX Orepalyii: TOCTaHOBKH 3a/lauM,
dbopMy/MpoBaHUs TWIIOTe3, aHajAM3a W CUHTe3a, CpaBHeHWs, 0000IeHus,
CUCTeMaTH3alliy, BbIsIBJIeHUs] IPUUYUHHO-C/Ie[ICTBEHHbIX CBs3eH, TTOWCKA aHaJIoroB,
¢bopMy/nMpoBaHUs BBIBOJOB [/Is W3Y4YeHUs] pa3/MUHbIX CTOPOH (U3NYECKUX
00BEKTOB, SIBJIEGHWN U TIPOLIECCOB, C KOTOPbIMU BO3HUKaeT HeoOXOJUMOCTh
CTaJIKUBaThCs B MPO¢eCcCUOHaNbHOU cdepe;

—— yMeHUe TeHepuUpOBaTh UJeU U OMpefie/isiTh CpefCTBa, HeOOXOAUMbIe [T UX
peasv3aLuy;

—— yMeHHe WCMO/b30BaTh Pa3/IMUHble MCTOUHUKU [JJIs1 MOMyuYeHus: (prU3uuecKou
vH(pOpMal1K, OLIeHUBaTh ee J0CTOBEPHOCTH;

—— yMeHUue aHaJIM3MpoBaTh U MpeACTaB/saTh MH(OPMALWIO B Pa3/TMYHbIX BUAX;

—— yMeHHe TyOIMUHO TIpe/CTaB/SATh pe3y/abTaTbl COOCTBEHHOTO HWCC/e/OBaHMS,
BEeCTU [IUCKYCCHU, [OCTYITHO W TapMOHUYHO COueTasi CoJiep)kaHhe U (PopMbl
Tnipe/iCTaB/sieMOl MH(pOpMaLuy;

* NpeOMemHbIX:

1) chopMUpPOBAaHHOCTb TIPEJCTaBAEHUA O PpOIA U MecTe (QU3MKUA B
COBpEMEHHOW HayuyHOW KapTMHe MHpa; TOHUMaHWe (HU3UUeCKOM CYIIHOCTH
HabmofaeMbIx  BO  BceesieHHOW — siB/ieHWI; TMOHMMaHHWe pPOMU  (QU3MKU B
dbopMrpoBaHMM Kpyrosopa U (YHKLMOHAJIbHONW TPaMOTHOCTH YesjiOBeKa Jjis
pellieHus IPaKTUYeCcKrX 3a/1ay;

2)  B/laJleHMe  OCHOBOMOJIATalOLIMMU  (PU3WYECKMMU  TOHSTUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAaMU U TEOPUSIMU; YBEPEHHOE T10J/Ib30BaHue (hU31uueCcKou
TePMUHOJIOTHEN U CUMBOJTUKOM;

3) B/aZileHue OCHOBHBIMH MeTOJAMM Hay4YyHOrO TMO3HaHUsl, UCI0J/Ib3yeMbIMU B
busvke: HabOMOJeHWe, OIMWCaHWe, UW3MepeHWe, SKCIIepUMEHT;  yMeHWUs
oOpabatbiBaTh pe3y/bTaThl W3MepeHUl, O0HAapy>KHWBaTh 3aBUCHMOCTb MEXIY
¢usnueckuMy BeMUMHAMM, OOBSICHATH TIOJy4YeHHble pe3y/bTaThl W [efaTh
BBIBO/IbI;

4) chopMHPOBAHHOCThL YMeHUsI pelliaTh (PU3nyeckue 3a1au;

5) cpOpMUPOBAHHOCTb yMeHUsI TIPUMEHSITb TOJIyUeHHble 3HaHUS /sl
OOBSICHEHUSI YC/IOBUM TpOTeKaHUsi (U3WUYeCKUX sIBIeHWH B TpUpoJe U JJis
TIPUHSTHS TTPAKTUUYECKUX PellleHHi B TIOBCeJHEBHOMN XKU3HU;

6) cdopMHUpPOBaHHOCTH COOCTBEHHOM TIO3UI[MH 110 OTHOIIEHUIO K (DU3UUeCKOU
vH(MOopMal1K, NoyyaeMO U3 pa3HbIX UCTOYHUKOB;

7) oBnageHue (cOpMUPOBAHHOCThL IIpe/ICTaB/leHUI) IpaBUIaMH 3alliCU
busnueckux dopmys pebeHO-TOUEUHOM crcTeMbl 0603HaueHuit JI. Bpaiiis (st
CJIETIBIX U C/Ia0OBUAIIMX 00yUaroIuxCs).

B pe3ynbTare u3yueHusi yuedHoro npeamera «®u3uKa» Ha ypPOBHE CPeHero
o01iero oopa3oBaHus:

BbINyCKHUK Ha 0a30BOM ypOBHE HayUHTCH:

- JIeMOHCTpUpPOBaTh Ha TMpuUMepax poib U MecTo (HU3UKUM B (HOPMUDPOBAHUU
COBpeMeHHOW HayuHOW KapTWHbl MHpa B pa3BUTHUM COBPEMEHHOW TEeXHUKU WU
TeXHOJIOTUM, B TIPAKTUUECKOMH /leATe/TbHOCTH JIt0/eH;

- JIeMOHCTPUpPOBaTh Ha TpUMepax B3aUMOCBSI3b MeXAYy (QU3UKONW U [PYyTrUMHU
eCTeCTBEHHbIMU HayKaMu;



- yCTaHaB/MBaTh B3aUMOCBSI3b €CTECTBEHHO — HAYUHBIX SIBJIEHUH U TPUMEHSIThH
OCHOBHbIe (pU3HUeCKHe MOJIE/H J/II UX OTMUCAHUsS U 00BSICHEHUS;

- MCTTI0J1b30BaTh UHPOPMALIMIO (PU3NUECKOTO COZIeP>KaHUs TIPH PEeIIeHUH YUeOHBIX,
NMPAaKTUUYEeCKUX, TIPOEKTHBIX W  MCCAeJOBAaTe/IbCKMX  3ajlay, HHTErpupys
WH(OPMALIMIO U3 PAa3/IMUHBIX UCTOUHUKOB M KDUTHUECKH ee OLleHHBas;

- pa3MuaTh ¥ YMeTh UCII0/Ib30BaTh B yUeOHO -MCC/Ie0BAThb/ILCKOU [1eITe/TbHOCTH
METO/Ibl HayUHOro T03HaHus (Hab/ro/ieHre, onrcaHue, U3MepeHne, SKCIepUMEeHT,
BBIZIBWDKEHME TUIIOTE3bl, MOJE/JMPOBaHUe U 7p.) U (GOPMbl HAYYHOrO IMO3HAHUS
(dbakThl, 3aKOHBI, TeOpWH), AEMOHCTPUPYsS Ha MpUMepaxX WX POJb U MECTO B
Hay4YHOM TT03HaHWH;

- TIPOBO/JIUTH TIPSIMble U KOCBEHHbIe M3MepeHHUs1 GU3NUeCKUX BeUYMH, BbIOMpast
W3MepUTe/bHble TIPUOOPBI C yueToM HeOoOXOJAMMOH TOUHOCTH W3MepeHMUH,
TUIaHUPOBaTh XOJ, W3MEpeHHH, TOoJyuaTh 3HAaueHHe W3MepsieMOW BeJUUMHBI U
OLIEHWBATh OTHOCHUTE/IbHYO TIOTPEIIHOCTD TI0 3a/IaHHBIM (hopMyJiam;

- TIPOBOJUTH WCC/I€[OBAHUSI 3aBUCHMMOCTEH MeXJy (GU3NUeCKMMU BeJTMYMHAMMU:
MIPOBOJIUTh W3MEPEHUsT U OIpeJesiATh Ha OCHOBe MCC/IeOBaHUs 3HAaueHue
rapaMeTpOB, XapaKTepU3YIOIIMX [IaHHYI0 3aBUCHMOCTb MEXYy BeJUUMHAMM, U
Jie/1aTh BBIBO/] C YUETOM IOTPEITHOCTH W3MEPeHHUH;

- HWCIMO/b30BaTh /I OMHCAHMSA XapaKTepa IPOTeKaHus (U3NUeCKUX ITPOI|eCCOB
(1)I/I3I/I‘IECKI/IE B&/IMYHUHBI U IEMOHCTPUPOBATH B3dMMOCBA3b MEXX1y HUMU;

- WCIO/Ib30BaTh [ OMUCAHUS XapakKTepa TPOTeKaHus (U3NUeCKHUX TIPOIeCCOB
bu3nUecKre 3aKOHbBI C YUeTOM I'PaHUI] UX TPUMEHUMOCTH;

- pelath KaueCTBeHHbIe 3a7iaud ( B TOM UMC/Ie ¥ MEXIIPeJIMETHOTO XapaKTepa):
UCTIOMb3Ysl MOJIeNd, (U3NUeCKre BeJIMUMHBI U 3aKOHBI, BHICTPAMBATh JIOTMUECKU
BEDHYIO TIIe[OUKy OOBSICHEHUS ([J0Ka3aTelbCTBA) TIPEJIOKEHHOTO B  3ajiaue
ripowiecca (siBjieHus );

- pelllaTh pacyeTHbIe 3aJauMl C SIBHO 3a/laHHON (U3MUECKON MO/e/IbI0: Ha OCHOBE
aHa/IM3a YC/I0BUS 3a/laud BBIJE/IATh (GU3NUECKYH0 MO/Ie/lb, HAXOUTh (PU3HUeCKHUe
Be/IMUMHBI U 3aKOHBI, HEOOXO/IMMbIE M ZIOCTATOUHBIE /IJIS1 €€ PeIleHus], TPOBOJUTh
pacyeThl U TIPOBEPATH MOTYUYEeHHbIN Pe3y/bTarT,

- yuUdTBIBaTh TPAHUI[bl TIPUMEHEHHWsS M3YUYEHHBIX MOJe/Iell TMpU  pelleHuH
(bU3MUeCKUX U MeXXNpeIMeTHBIX 3a/iau;

- WCII0/Ib30BaTh MH(OPMAI[MI0 U TIPUMEHSITh 3HAHWS O TIPUHI[MIAX PabOTHI M
OCHOBHBIX ~ XapaKTePUCTUKAaX W3yUeHHBIX MallliH, TIpUOOPOB H  JIPYTHX
TEXHUUECKUX  YCTPOWCTB  [JIA  peIleHUs]  TpaKTHUeCKuX, yuyeOHO  —
WCC/IeIoBaTe/TbCKUX M TIPOEKTHBIX 3a7iau;

- UCTIO/b30BaTh 3HaHMUS O (pU3MUeCKUX 00BEKTax M TpoIjeccax B IOBCEAHEBHOM
KU3HU [ obOecrieueHuss 6e30macHOCTH TpH  oOparieHUMd C TipubopamMu U
TEeXHUUECKUMHU YCTPONCTBAMH, /11 COXPaHEHMs 3[0POBbSl U COOJIIOJEHUsS HOPM
9KOJIOTHUECKOTO TIOBEZIEHHsI B OKDY»Karollled cpefie, /s TIPUHSTHS pelleHul B
TIOBCe/IHEBHOM YKU3HHU.

BbInycKHHK Ha 0230BOM yPOBHE MOJIYYHT BO3MO)XXHOCTh HAYYUTHCS:
- noHumMamb U OOBACHAMb UYen0CMHOCMb (pu3uueckoll meopuu, paziuuamsb
2paHuybl ee NPUMEHUMOCMU U Mecmo 8 psidy Opyaux puzuueckux meopuii;



- @1ademb npuemMamu NOCMPOeHUsl meopemuueckux 0oKazameabcme, d Mmakice
NpPO2HO3UPOBAHUsl 0CoObeHHOCmell npomeKaHus (pusuyecKux siefeHutl U npoyeccos
Ha OCHOB€ NOJyUeHHbIX Meopemuueckux 8bI80008 U 00KA3ameabcms;

- Xapakmepu308amb CUCMEeMHYI0 C853b Mexcdy OCHOB0NO/AA2ArOWUMU HAYUHbIMU
NOHAMUSAMU: NPOCMPAHCMeo, epems, mMamepusi (eewjecmeo, nosae), OsudiceHue,
cuna, sHepeusi;

- 8bl08U2AMb 2unomesbl HA OCHOBe 3HAHUS OCHOBONO/AA2AIOWUX (hu3UUeCKUX
3aKOHOMepHocmell U 3aKOHOB8;

- camocmosime/nbHO NAAHUPOBAMb U NPOBOOUMb puzuueckue IKCnepumeHmbl;

- Xapakmepu3oeamb 2100a1bHble Npobaembl, cmoswjue neped uen08eUeCcmeom:
SHep2emuuecKue, Cbipbesble, 3Ko/n02uueckue, - U poib (pu3uKU 8 peuwleHuu 3mux
npobaem;

- pewamb nNPAKMUKO — OpUEHMUpPOBAHHble KauecmeeHHble U pdcuemHble
¢usuueckue 3adauu c 6bl6OpoM pu3uueckoli mMooenu, UCNOAb3Ys  HEeCKOAbKO
¢usuueckux 3akoHOo8 uau opmya, cesA3blearOWUX U3BeCmHble (pusuUecKue
8e/IUUUHbI, 8 KOHMeKCme MexcnpeoMemHbix cesizell;

- 00%ACHAMb nNpuHYyunbl pabombl U XAPAKMEPUCMUKU U3YYeHHbIX MAWUH,
npubopos u mexHuuecKux ycmpoticms;

- 00BACHAMD yCA08US. NPUMHEHUS (huzuueckux moodesell npu pewleHuu puauueckux
3a0au, HAXo0umb aO0eK8AMHyl0 NpedNodHCeHHOU 3adaue u3uUecKyro Mooeb,
paspewiamb npobseMy Kak HA OCHO8e UMEHWUXCS 3HAHUL, Mak u npu nomowju
Memoo008 OUeHKU.

5. COJEP)KAHUE YYEBHOM JIVICIITUII/INHBI
BBegenue

dusrka — QyH/jaMeHTa/IbHasl HayKa O MpUpo/ie.

EcTecTBeHHO - HayuHbIM MeTO/ MO3HAHUS, €ero BO3MOKHOCTU M TPaHULIbI
TIPUMEHUMOCTH. OJKCIIepUMEHT W Teopusi B TIpollecce TI03HAHUSI TIPUPO/bI.
MogenupoBaHue GuU3MUeCKUX SIBJIeHUNW U mpoljeccoB. Ponb 3KcrieprMeHTa U
TEeOpUU B TIpoljecce TO3HaHUS TpPUpOAbl. Pu3nueckas BeauuuHa. [lorpemHocTH
v3MepeHul pusnueckKux BeJuunH. dusnyeckre 3aK0HbBI. ['paHUIIBI TPUMEHUMOCTH
(dbu3nuecknx 3akoHOB. [ToHsiITHe 0 (pu3HMUeCcKoW KapTHHe MHUpa. 3HaueHue (DU3MKU
ripu ocBoeHuu rpodeccuii CITO u cnierpansHocTe CITO.

1. MexaHuka

KunemaTuka. Mexannueckoe asukeHue. Ilepemenienue. ITyte. CKOpPOCTE.
PaBHOMepHOe MpSIMO/IMHEMHOe [BWKeHHe. YCKopeHUe. PaBHomepeMeHHOe
MPSIMOJTMHEWHOE [IBU)KEHUeE.
CBobosiHOe mazieHve. [IBukeHue Tesa, OpOIIEHHOrO MO/ YIJIOM K TOPH30HTY.
PaBHOMepHOe
[BIDKEeHHe T10 OKPY>KHOCTU.
3akonbl MexaHukKu HbrotoHa. IlepBeii 3akoH HbrtoToHa. Cwumma. Macca.
Wmnynbc. Bropoit 3akoH HbetoToHa. OCHOBHOM 3aKOH K/1aCCUYECKOW [JTWHAMUKHU.



Tpertuti 3akoH HprOTOHa. 3aKOH BCEMHPHOIO TATOTeHWS. ['paBUTALIMOHHOE TOJIe.
Cuna Tsokectd. Bec. Criocob6b1 m3MepeHust Macchl Tesl. CUJTbI B MEXaHUKeE.

3aKOHbI COXpaHEeHUsI B MeXaHHMKe. 3aKOH COXpaHeHUs UMIly/ibca. PeakThBHOe
nBkeHre. Pabora cumbl. PaboTta mMoTeHIMANBHBIX CHA. MOIIHOCTh. JHEpPrusl.
Kunetnueckass 3Heprus. lloTeHumanbHass SHeprusi. 3akKOH  COXpaHEHUs
MeXaHUuecKou 3Heprud. [IpyumeHeHre 3aKOHOB COXPaHEeHUs.

demoncmpayuu

3aBUCHMOCTh TPAaeKTOPHH OT BbIOOpa CUCTEMBI

otrcueta. Bubl MeXaHUUYECKOTO JIBUKEHUS.

3aBUCHUMOCTb YCKOPEHMUS Tesia OT ero MacChl U CUJ/IbI, IEUCTBYIOLeH Ha
Tesio. CrioyKeHue CuJl.

PaBeHCTBO ¥ MPOTUBOIOIOKHOCTb HaNPaB/IeHUsI CUJT JeMCTBUS U
TPOTUBO/IeHCTBUS. 3aBUCUMOCTD CHJ/IbI YIIPYTOCTU OT AeopMaLivu.
Cusibl TpeHUSI.

HeBecoMoCTb.

PeakTHBHOe /IBW>KeHUe.

[Tepexo/ mOTeHI[MaTbHON SHEPTUY B KUHETUUECKYI0 ¥ 00paTHO.

2. OCHOBBI M0JIEKY/IAPHOM (PU3UKH U TePMOAUHAMMKH

OcCHOBBI M0J/IEKY/IAPHO-KUHeTHYeCKOH Teopuu. VixeanbHbii ra3. OCHOBHbIe
TIOJIO’KEHUS] MOJIEKY/ISIDHO-KMHEeTUUeCKOM Teopuu. Pa3mepsl U macca MOJIEKYJT U
aToMoB.  bpoyHoBckoe  gaBwxkeHue.  [uddysus. Cunel U 3Heprus
MEXMOJIEKYJIIPHOTO B3auMofieiicTBUsA. CTpoeHWe Ta3000pa3HbIX, JKUAKUX U
TBepAbIX Tesl. CKOPOCTU [BWXXEHUsS MOJIEKYJl U UX u3MepeHue. VneanbHbI ras.
HaBnenne raza. OCHOBHOe ypaBHEHHE MOJIEKY/ISIPHO - KUHETUYECKOW TeOpuu
rasoB. Temmepatypa U ee u3MepeHHe. ['a30Bble 3aKOHbI. AOCOJIIOTHBIN HYJb
TeMriepatypsl. TepMoAnHaMUUecKas 11Kasia TemIieparypbl. Y paBHeHHe COCTOSSHUS
WJieaibHOTO ra3a. MossipHas ra3oBasi IIOCTOSIHHas.

OcHoBBI TepMoguHAMHKHU. OCHOBHBIE TIOHATUS U OrpejesieHusl. BHyTpeHHSsIs
9Heprusi CUCTeMbl. BHYTpeHHSIS1 SHeprus uzeanbHOro rasa. Pabora v Teriora Kak
¢dbopMbI nepesjaun SHepruM. TennoeMKOCTb. Ye/bHasi TelJIOeMKOCTb. Y paBHEHUe
TeruioBoro OasaHca. [lepBoe Hauasio TepMOJWHAMHUKH. AuabaTHBIN Tpoliecc.
[MpuHuun pgelictBusi TemoBor MammHbl, KIIJI TerioBoro gsuraresns. Btopoe
Hauaso TepMOJAUHAMUKU. TepMogrHaMHuecKas 1IKaja  TeMmIeparyp.
XoJioauabHble MalllvHbl. TeruioBele ABUratenn. OxpaHa IpUpojbl.

CpoucTtBa mapoB. VcrapeHve u KoHZeHcauus. HaceblllleHHBIW Tlap U €ro
cBOMCTBAa. AOCOMIOTHAsT ¥ OTHOCHUTEe/bHAasl BAKHOCTh BO3/AyxXa. Touka pOCHI.
Kurnienne. 3aBUCMMOCTh TeMMepaTypbl KUMEHWs OT AaBjieHus1. [leperpetsid map u
€ro UCI0/Ib30BaHUE B TEXHUKE.

CBoHCTBa >XMJAKOCTeH. XapaKTePUCTHKA >KUAKOrO COCTOSIHUSI BeIllecTBa.
[TOBEpXHOCTHBIM C/IOU KUAKOCTHA. DHEPrUsi MOBEPXHOCTHOTO CJiosl. fAB/eHus Ha
rpaHULIe )XUJKOCTU C TBepAbIM TesioM. Kanu/iisipHble sIB/IEHUS.

CBoucTBa TBepAbIX Tejl. XapaKTepUCTHKa TBEPAOr0 COCTOSIHUS BelllecTBa.
Ynpyrue cBoucTBa TBepAbix Tesl. 3aKOH ['yka. MexaHuueckue CBOMCTBA TBEPABIX
Ten. TeryioBoe paclivpeHre TBepAbIX TeJl W KUAKOCTed. IlnaBymeHve wu
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KPUCTa/lJIA3aLHs.
demoncmpayuu
JIBr>KeHre OPOYHOBCKUX YaCTHI].
Huddy3sus.
V3meHeHMe aBieHus ra3a C U3MeHeHHueM TeMIlepaTypbl IPU MOCTOSTHHOM
o6beme. M3oTepMuueckii ¥ n300apHbIi MPOIIECCHI.
V3meHeHre BHyTpeHHeM SHePIuM Tesl MPU COBEepPLIeHUHN
paboThl. Mozie/iv TeTIOBBIX ABUTATETeH.
Kunenvie BoJbl IpU NOHWKEHHOM
JaByieHuu. [IcuxpomeTp v rUrpoMeTp.
SIBneHYs MOBEPXHOCTHOI'O HATSDKEHUS U CMauUBaHUS.
Kpucranibl, amopdHbIe BelecTBa, >XUAKOKPUCTA/ITMYeCKre
Tesa.

3. J/IeKTpoAUHAMMKA

J/IeKTpUUYecKoe moJjie. DJIeKTpUUeCKre 3apsiZibl. 3aKOH COXPaHEeHWs 3apsija.
3akoH KysioHa. Dnektpuueckoe riosie. HarpsskeHHOCTb 3/IeKTPUUYECKOrO TIOJS.
[MpuHuun cyrneprno3uiiyu  Tosieli. PaboTa cu  37€eKTPOCTaTUUECKOTO  TIOJIS.
[ToreHman. Pa3HOCTh MOTeHLMA/TIOB. ODKBUIIOTEHLMA/bHbIe TTOBEPXHOCTU. CBSA3b
MEeXAY HarpsyKeHHOCTBbI) M Pa3HOCTBIO TIOTEHLIMAaI0B 3/IEKTPUUYECKOTO TI0JIS.
[W>3/IeKTPUKY B 371eKTPUUeCKOM I10Jie. [Tonsipy3anus Au3/1eKTpUKoB. [IpoBOJHUKA
B 2/ieKTprueckoM mose. KonaeHcatopel. CoefiviHeHre KOH/IeHCAaTOPOB B OGaTapero.
OHeprusi 3apsyKeHHOr0 KOHAeHCAaTopa. JHeprus 3JIeKTPUUeCKOro moJisl.

3aKoHbI MOCTOAHHOTO TOKA. Y CJIOBUS, He0OXOMUMbIe 7jii BOSHUKHOBEHUS U
ToJJepyKaHusi 71eKTpUudeckoro Toka. Cuja TOKa M IJIOTHOCTb TOKa. 3aKOoH Owma
st yuactka 1eni 6e3 3/IC. 3aBHCHMOCTh 37€KTPUUECKOTO0 COTPOTHUB/IEHHUSI OT
Marepuasa, AJIMHbI U TUIOLIAAU MONePeYHOro CeueHus: MPOBOJHUKA. 3aBUCUMOCTb
3J7IEKTPUYECKOro COTIPOTHUBJIEHUS TIPOBOIHUKOB oT TemIieparyphl.
ONEeKTPOABWKYIlasi Cula HWCTOYHMKA TOKAa. 3akoH OMa [Jjisi TIOJTHOM  Lienw.
CoenviHeHne NPOBOAHUKOB. CoelMHeHUe WCTOYHMKOB 3/IEKTPUUECKOU SHEpPruu B
Oarapeto. 3akoH /[xoynss — Jlenrja. PaboTa ¥ MOIITHOCTE 3/7IeKTPUUYECKOTO TOKaA.
TerioBoe felicTBUe TOKaA.

O/eKTpUYecKuil TOK B mNoJynpoBogHMKax. CoOCTBeHHasi IMPOBOJUMOCTD
TIO/TyTIPOBOAHUKOB. [10yTIPOBOTHUKOBBIE TIPUOOPHI.

MarHutHoe moJie. BekTop WHAYKUMM MarHWTHOrO Tost.  [lelcTBUe
MarHMTHOTO TMOJII Ha TMpPSMOJIMHEMHBIM MPOBOJHUMK C TOKOM. 3akoH Awmrepa.
B3aumozeiicTBie TOKOB. MAarHuTHbI TIOTOK. PaboTa Mo mepeMeleHuto
MPOBOJAHMKA C TOKOM B MAarHUTHOM moJie. [leliCTBMe MarHUTHOTO TIO/S Ha
aBwkyiurcsa  3apsg. Cuna  Jlopenua. OrmpenesieHue  yaeabHOTO — 3apsifia.
YckopuTenu 3apsiKeHHbIX YaCTUL.

J/IeKTPOMarHuTHasA MHAYKIUs. OJIeKTPOMarHuTHas WHAyKLOus. BuxpeBoe
sneKkTpudeckoe nosie. CaMOUHAYKLUA. DHEePrusi MAarHUTHOTO TIOJIS.

demoncmpayuu

B3auMogelicTBue 3apsyKeHHBIX TeJl.

[IpOBOAHUKH B 3/IEKTPUUYECKOM MOJIe.

[IV3/IeKTPUKU B 3/IEKTPUUYECKOM I10J1€.

KoHpgeHcaTopbl.

11



TenoBoe ZieiiCTBYE 3/IEKTPUUECKOTrO TOKA.
CobcTBeHHasi M p¥MecHasi TPOBOAUMOCTb
MOJTyTIPOBOAHUKOB. [10yNpOBOAHUKOBBIN JUO.
Tpansucrop.

OrnbIT JpcTeja.

B3aumogelicTBre NPOBOJHUKOB C TOKaMHU.
OTK/IOHEHHE 3/IeKTPOHHOTO IMyYKa MarHUTHBIM
ToJieM. DJIeKTPO/IBUTaTelIb.
ONeKTpou3MepUTesIbHbIe

npubopkI. D/IeKTPOMarHUTHast

vHAYKLWsA. OnbiTel @apages.

PaboTa sneKkTporeHeparopa.

Tpancdopmarop.

4. Koe0aHUA Y BOJIHBI

Mexannueckue Kojiedanusa. KosebaTenbHoe fABikeHHe. ['apMOHMUeCKHe
Konebanusi. CBobOozAHbIE MexaHWUeCKWe KosebaHus. JIWHelHble MeXaHUUYecKHue
KonebaTesibHbIe cucTeMbl. [IpeBpalijeHre 3HepPryy Tpy KosebaTeTbHOM BV)KEHHUH.
CBobOogHble  3aTyxawllhe  MexaHWUeckue  KosiebaHus.  BBIHyKZJeHHbIe
MexaHHYecKre KonebaHusl.

Ynupyrue BosiHbl. IloriepeuHbie ¥ TIPOJOJIbHBIE BOJIHBL. XapaKTePUCTUKU
BOJIHBI. Y paBHEeHHe TIJIOCKOH Oeryiieit BosiHbl. MHTepdepenHys BonH. [ToHsTHE O
Jvdpakiiuy BoJiH. 3BYKOBbIe BOTHBL. Y IbTPa3BYK U €ro TIpUMeHeHue.

O/IeKTpOMarHuTHbIe Kosiedanus. CBOOOJHBIe 3/IeKTPOMarHUTHbIe KojiebaHusl.
[TpeBparieHrie  3HepruM B KosmebaTe/lbHOM — KOHType.  3aTyXalollfue
3/IeKTPOMarHuTHbIe KosieOaHus. ['eHepaTop He3aTyXarolux 3/IeKTPOMarHUTHBIX
KonebaHuii. BbIHY)KIeHHBbIe 37eKTpUuueckue KosiebaHusi. IlepeMeHHBIA TOK.
['eHepaTOop mnepeMeHHOro TOKa. EMKOCTHOe W HWHAYKTHBHOE COMPOTUBJIEHUS
riepeMeHHOro Toka. 3akoH Owma [jis 2/IeKTPUYecKOW lielu TepeMeHHOro TOKa.
PaboTa ¥ MOIIIHOCTh TlepeMeHHOro Toka. ['eHepaTopbl TOKa. TpaHc(opmaTopsbi.
Toku  BbICOKOM 4acToThl. [losyueHue, Tiepefjaua MW pacrpefeseHue
3/1eKTPO3HEPIUM.

O/IeKTPOMAarHUTHbIE BOJIHbI. JJIEKTPOMAarHWTHOe Ti0ojie Kak 0coObIi BUf
MaTepud.  JJIeKTPOMarHUTHble  BoyiHbl.  Bubpatop T'epija.  OTKpBITHIN
KonebarenbHbI KOHTYp. WM300perenue paauo A.C. [lomoBeiM. IloHsATHE O
paauocBsssu. IIpuMeHeHne 3/1eKTPOMArHUTHBIX BOJIH.

demoncmpayuu

CBobOo/HbIE U BBIHY>K/]eHHbIe MeXaHUuecKre

KosiebaHus. Pe3oHaHC.

OO6pa3oBaHue U pacrpoCTpaHeHue YIpyrux

BoJiH. UacToTa KosiebaHuMii ¥ BBICOTA TOHA

3ByKa. CBOOOJHbIE 3/IEKTPOMAarHUTHbIE

Kosnebanusi. OcLsiiorpaMMa TiepeMeHHOT0

ToKa. KoHzieHcaTop B Ljerny repeMeHHOro TOKa.

KaTty1ika UHAYKTUBHOCTU B LielU TIepeMEHHOr0
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TOKa. Pe30HaHC B 1oc/ie/ioBaTe/IbHOM 1iernu
repeMeHHOTr0 Toka. VI3nyueHue u npreM
3/IeKTPOMAarHuUTHBIX BOJTH. PaiiocBsi3h.

5. OnTuka

ITpuposa cBera. CKOpPOCTH paclpoCTpaHeHUs CBeTa. 3aKOHblI OTpakKeHUsl U
ripesiomsieHus ceeta. [losHoe otpakeHue. JIuH3bL. ['1a3 Kak onTUyeckas cUcreMa.
OnTuueckuie IpubOpHI.

BosiHOBBIe cBoMCTBa cBeTa. VIHTepdepeHLys cBeta. KorepeHTHOCTb CBETOBBIX
nyueii. IHTepdepeHiusi B TOHKUX TieHKax. [Tosockl paBHOU ToiuHbI. Kosbila
HeloToHa. Vcrions3oBaHue WHTepdepeHIMM B Hayke U TexHUKe. [udpakuus
cBeta. Judpakuys Ha 1ienu B MapaiefbHbIX jyudax. JudpaklyvoHHas pelieTka.
[Tonsitue o ronorpaduu. Ilonspusanus nornepeyHbix BoJiH. [losispy3ainiusi cBeTa.
[BouHoe snyuernipesiomsieHue. Tlonspouasl. Iucnepcusi cBeta. Bujbl criekTpos.
CrnekTtpbl  ucnyckaHus. CHekTpbl — TOIVIOIIeHUs.  Y/bTpaUuoaeToBoe H
vH(pakpacHoe usnyyeHus. PeHTreHoBckue myun. VIX mpypo/ia U CBOMCTBaA.

demoncmpayuu

3aKOHBI OTpakeH!s U MpesIoM/IeHNs

cBeta. [IosTHOe BHyTpeHHee OTpakeHue.

Onrtryeckuie IPUOOPBI.

WuTepdepeHLus cBeTa.

Mudpakiys ceeTa.

[Tonapusanusa ceeta.

[TonyueHue crieKTpa C IIOMOILBIO PU3MBI.

[TonyueHue cieKTpa C IOMOIIBIO TU(PPAKLIMOHHOU

perieTky. CrieKTpOCKOIL.

6. Jn1eMeHTHI KBAaHTOBOU (hU3UKHU

KBanToBass ontukKa. KBaHTOBasi rumnore3a I[lmanka. @®oToHbl. BHeliHwui
dboToanekTpruueckuii 3¢ dekt. BHyTpennuii poroaddekT. Turbl hoTO3/1€MEHTOB.

®dusuka aroma. Pa3Buture B3IJIsIJ0B Ha CTPOEHUE BellleCcTBa. 3aKOHOMEPHOCTHU
B aTOMHBIX CIeKTpax Boaopoja. fnepHasi Mozenb aroma. OmbiThl J.Pe3epdop/a.
Mopens atoma Bogopoza no H.bopy. KBaHTOBBIe reHepaTopsl.

dusuka aToMHOro sjapa. FEcrecTBeHHass paJMOaKTUBHOCTb.  3aKOH
pafroakTUBHOTO pacrnazja. Crocobbl HaO/OeHUsT U PerucTpalii 3apsKeHHBIX
yactull. OPdekt BaBuioBa — YepeHkoBa. CTpoeHue aToMHOro siipa. [ledekt
MacChl, SHeprusi CBSI3W W YCTOWUYMBOCTb aTOMHBIX siflep. flJepHble peakiuu.
VcKyccTBeHHasi paJyvOakTUBHOCTb. [leyieHue TspkenbiX szep. LlernHas spepHas
peakuusi. YmnpaeisieMas LenHas peakuus. HApaepHeii peaktop. Ilosmyuyenue
PaZMOAKTHUBHBIX U30TONOB UM HUX I[pUMeHeHWe. buosornyeckoe [encTBue
PaZIM0AKTHUBHBIX U3MyUeHUNU. DeMeHTapHbIe YaCTULIbI.

demoncmpayuu

doTto3ddexr.

JIvHeluaTble CreKTPhbl Pa3/IMYHBIX BELeCTB.

13



N3nyuenue /asepa
reHepaTopa). CueTuuk
V3/TyYeHUU.

(KBaHTOBOTO
HMOHU3UPYIOIIUX

6. TEMATUYECKWM IVIAH YYEBHOU AU CITUTINHBI ®U3UKA

Bbimmcka u3 yuebHOTo T1aHa 1 Kypc 2 Kypc 3 Kypc 4 Kypc

1 2 3 4 5 6 7 8
MaxkcrMarbHas yuebHasi Harpy3ka 85 30
CamocrosiTesibHasi yueOHasi HarpysKa 28 10
Obs3arenbHasi yueOHasi Harpys3kKa: 57 20
TeopeTrueckue 3aHATHS 30 10
JIabopaTOpHO-NPAaKTUYECKHE 3aHSTHS 27 10
KypcoBoii mpoekT (paboTta) - -

7. TEMATNYECKOE IVNTAHUPOBAHUE

HaumMeHoBaHue pa3zenos

KomunuecTBo yacoB

Teopetnueckue | [IpakTtuueckue | BHeayauTopHas
3aHATUA 3aHATHUSA CaMOCTOsATe/IbHas
TIT TI1 paborta
TII
2 _ -
Beenenue
6 6 6
MexaHuka
OCHOBBI MONIEKY/IIPHOM (QU3NKK | 8 8 10
Y TepMOJMHAMUKHU
DJIEKTPOIMHAMMKA 10 10 8
Kone6aHust 1 BOJTHBI 4 3 4
Orntuka 4 4 6
OrneMeHTbl KBAHTOBOW (PU3UKU | 6 6 4
Bcero no gucuurinHe 40 37 38

8. XAPAKTEPMCTMKA OCHOBHEIX BIIOB YUEFHOU JEATEJIEHOCTA

CoodepiicaHue obyueHus Xapakmepucmuka 0CHO8HbIX 6U006 Oesime/IbHOCMU

cnmyodeHmoe (Ha ypoeHe yueOHbIX delicmeuti)

BBegeHue YMeHus NOCTaHOBKU Liefiel JesaTebHOCTH, IIaHUPOBaHUS

CcOOCTBEHHOI J1eITe/TbHOCTHU [I/IS1 IOCTHXKEHHSI TT0CTAB/IeHHBIX
1esen,
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Tpe/IBU/IeHNs] BO3SMOXKHBIX Pe3yJIbTaTOB 3TUX [eNCTBUH,
OpraHu3aLid CaMOKOHTPOJISI ¥ OLIeHKY T0J/TyYeHHbIX
pe3yJ/bTaToB.

Pa3BuTHe CIIOCOOHOCTH $SICHO ¥ TOUHO U3/1araTh CBOW MBICIIH,
Joruueckr 060CHOBBIBAaTh CBOIO TOUKY 3pEHHUS,
BOCTIPMHUMATh U aHaIM3MPOBaTh MHEHUs COOeCce/THUKOB,
MpU3HaBas MpaBo APYroro uejgoBeka Ha MHOe MHEHHeE.
[TpousBegeHue u3MepeHust (PU3NUYECKHUX BeJTMUUH U OL|eHKA
I'PAHULIbI TOTPEILIHOCTEN U3MEPEHUM.

[IpencraBieHre TpaHULIbI TIOTPEITHOCTEN U3MEPEHUN MTPU
MOCTPOEHUU IpaUKOB.

YMeHMe BbICKa3bIBaTh TUITOTE3BI [I7IsI 00bsICHEHNS
Ha0/TF0JaeMbIX SIBJIEHUH.

YMeHue nipesisiaratb MOZIeNM SIBJIEHUM.

YkaszaHue rpaHul] IpUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
V3510’keHre OCHOBHBIX TOJI0)KEHWI COBPEMEHHOW Hay4YHOU
KapTUHBI MUPA.

[IpyBeieHMe TIPUMEPOB BJIMSIHUSI OTKPBITUM B (PU3MKe Ha
MpPOrpecc B TEXHUKE U TEXHOJIOTMU MPOM3BO/[CTBA.
Wcnonb3oBanve VHTepHeTa /1/1s1 OMCKa MH(POpMaLiuu

1. MexaHuka

Kunematuka

[TpescTaBneHre MeXaHUUECKOTO IBU)KEHUS TeJla
yPaBHEHHSIMH 3aBUCHMOCTH KOOPZMHAT U MPOeKLen
CKOPOCTH OT BPeMeHH.

[TpescTaBneHre MeXaHUUECKOTO IBU)KeHHS Tesla rpadvkaMu
3aBUCUMOCTU KOOPZAMHAT U MPOeKLeld CKOPOCTU OT
BpPEMEHH.

OmnpezesieHye KOOpAVHAT NIPOMJEHHOT0 MYTH, CKOPOCTU U
YCKOpPeHHUs TeJia o rpapvkam 3aBUCUMOCTHA KOOPJWHAT U
MPOEeKLM CKOPOCTH OT BpeMeHH. Ornpe/iesieHre KOOPAUHAT
MPOW/IEHHOT 0 TTyTH, CKOPOCTU U YCKOPEHMS TeJia T0
yPaBHEHUSIM 3aBUCMMOCTU KOOPAUHAT

Y MIPOEKL[UI CKOPOCTH OT BPeMeHH.

ITpoBefeHMe CpaBHUTEILHOIO aHa/lvM3a PpaBHOMEPHOIO U
paBHOIEPEeMEHHOI0 IBU)KEeHUN.

Yka3aHue MCno/ib30BaHus IOCTYNaTe/IbHOrO U
BpalljaTe/IbHOTO JBWKEHNH B TeXHUKE.

[TprobpeTteHue ombiTa paboThl B TPYIITe C BHINOJHEHUEM
Pas/IMYHbIX COLIMAJIbHBIX POJIEH.

Pa3paboTKa BO3MOKHOW CUCTeMBI ZIeCTBUI U KOHCTPYKLIUA
J/1s1 S5KCIIePUMEHTAIbHOTO OTpe/ie/ieHHst KWHEeMaTHUYeCKUX
BeJIMYMH.

[TpencraBieHre MH(QOpPMaLIMK O BUAAX JBKEHUS B BUJE
TabMUILIBI
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3aKOHbI COXpaHeHUs B
MexaHUKe

[IprMeHeHMe 3aKOHa COXPaHEeHUsI UMITYJIbCa [I/Is1
BBIUMC/IEHUSI U3MEHEHUM CKOPOCTeH Tesl IPU UX
B3alMO/IeHCTBUSIX.

V3mepeHuie pabOThI CUT U U3MeHeHHe KHHeTUUeCKOH
SHepru Tesa.

Bbrunciienre paboThI CHT U U3MEeHeHHUSI KHHeTUUeCKOM
SHepru Tesa.

Brluric/ieHre MOTeHIMaIbHOM YHEPTUU TeJl B
rPaBUTAL[MOHHOM TI0JI€.

OrnipefienieHre TIOTeHIUA/IbLHOM SHEePryuy yIIpyro
IlehopMUPOBAHHOIO Tesia Mo W3BeCTHOU Jedopmaliuu u
JKeCTKOCTH Tera.

[IprMeHeHMe 3aKOHa COXPaHeHUs] MeXaHUuUeCKOW SHepruu
TpU pacyeTax pe3y/bTaTOB B3aUMOJEUCTBUN TeJl
rpPaBUTALIMOHHBIMUA CUJIAMU U CUJIaMU yIIPYTOCTH.
Yka3zaHue rpaHul] MPUMEHUMOCTH 3aKOHOB MeXaHUKHU.
YkazaHue yueOHbIX AUCIUIUIVH, TIPU U3yUYeHUU KOTOPBIX
WCIIO/Tb3YHOTCS 3aKOHbI COXPaHeHMUs.

2. OcHOBBI

MOJIEKY/ISIpHON (PU3UKHU U TEPMOAMHAMUKU

OCHOBBI MOJIEKYJIIPHOU
KUHETUYECKOU TeOPHHU.
W neanbHbIM ra3

BhImosiHeHWe 3KCIIepUMeHTOB, CTYXKallKX [l 000CHOBaHUs
MOJIeKYJIIpHO-KMHeTu4Yeckou Teopuu (MKT).

Perienue 3ajjau C nprMeHeHWeM OCHOBHOTO YpaBHEeHUsI
MOJIEKY/ISIPHO-KMHETUUECKOW TeOPUU ra30B.

OrnpesienieHre TapaMeTPOB BelllecTBa B ra3000pa3HOM
COCTOSIHMY Ha OCHOBAHWM YPaBHEHUS COCTOSTHUSA
W/lealbHOro rasa.

OrmpeiesieHre TapaMeTPOB BelllecTBa B ra3000pa3HOM
COCTOSIHMH Y TIPOUCXOJSLLMX MPOLeCCOB IO rpadykam
3apucumoctu p (T), V (T), p (V).

OKcreprMeHTaIbHOe uccieoBadre 3aBucumoctu p (T), V
(1), p (V).

[TpencraBieHue B BUje rpadKOB M30XOPHOTO, M300apHOT0
Y M30TePMUUECKOTO MPOLIeCCOB.

Boerurcnenve cpefiHer KWUHEeTUYECKOU SHEPTUH TeIJIOBOTO
JBWD>KEHUSI MOJIEKYJT TI0 U3BECTHOM TeMIlepaType BeleCTBa.
BrIcka3biBaHUe TUTIOTE3 AJisi 00bsiCHeHUs] HabJIr0JaeMbIX
sIBJIeHUM. YKa3aHue rpaHull.

OCHOBBI TeEPMOJNHAMUWKHU

M3mepeHre Ko/MueCTBa TEeI/I0ThI B MpoLjeccax
Tervionepeaaun.

PacueT KoMuecTBa TeI/IOThl, HEOOXOIUMOTO JJIs]
OCYI1[eCTBJ/IEHUsI

3a/IaHHOTO TIpoliecca C Ternyonepeaaueid. Pacuet usmMmeHeHust
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BHYTpeHHel 3Hepruu Tes, paboThl U TiepelaHHOTO
KO/IMYeCTBa TeIVIOThI C UCI0/Ib30BAHUEM TIEPBOr0 3aKOHa
TepMOJVHAMUKHU.

PacueT paboTbl, COBepIIIEHHO ra3oM, 10 TpaduKy
3aBucumoctu p (V).

BbruriciieHre paboThkl ra3a, COBepILIeHHOM MPU U3MeHeHUU
COCTOSIHUA T10 3aMKHYTOMY L{MKy. Beruncienue KII/ ripu
COBepLLIeHUH Ta30M paboThkl B TIpoLieccax W3MeHeHUs
COCTOSIHUSI 110 3aMKHYTOMY LIMK/Ty. OO6bsiCHeHUe MPUHLIUTIOB
JleMCTBUS TeIJIOBBIX MalluH. [leMOHCTpanys poyiv GU3MKU B
CO3/IaHUM U COBepLIEeHCTBOBAHUY TeIJIOBbIX JBUraTesiei.
W3noxxeHre CyTH 9KOIOTHYeCKUX MpobsieM, 00y CI0BIeHHBIX
paboToii TeTUIOBBIX [IBUTATeel U Mpe/iioXKeHre MyTH UX
pelleHus.

Ykaszanue rpaHul] IpUMEHUMOCTH 3aKOHOB TEPMO/JMHAMUKH.
YMeHue BecTH Juanor, BeIC/IyIIWBaTh MHEHUE OMIOHEHTa,
y4acTBOBaTh B JUCKYCCHUH, OTKPBITO BbIPA’KaTh U OTCTaUBaTh
CBOIO TOUKY 3pEHUS.

Yka3aHue yueOHbIX JUCLUTUIMH, TIPYA M3yUeHUH KOTOPBIX
WCTIOJTb3YIOT yueOHbIi MaTepuan « OCHOBBI TepMOJAWHAMKI».

CBOMCTBa IapoB, )XUAKOCTEM,
TBep/IbIX TeJl

V3mepeHue BlIa)XHOCTH BO34yXa.

PacyeTr KonuecTBa TeIyIOThI, HEOOXOAUMOTO /ISt
OCYLL[eCTBJ/IeHUS

Triporiecca rnepexoza BelecTsa U3 OJHOr0 arperaTHoOro
COCTOSIHUS B JIpyTOe€.

OKCrepuMeHTa/IbHOe UCC/ie/IOBaHUE TETJIOBbIX CBOUCTB
Bell[eCTBa.

[TpuBesieHHe IPUMEPOB KaNWIISIPHBIX SIBJIEHUN B OBITY,
NpUpo/ie, TEXHUKE.

WccnenoBaHre MexaHUYeCKUX CBOUCTB TBEP/bIX TeJl.
[TpumMmeHeHre GH3UUECKUX TIOHSATHI U 3aKOHOB B yueOHOM
MaTepuasie poQecCUoHalbHOrO XapaKTepa.
Wcrnonb3oBanve IHTepHeTa /1/is oMcKa WH(pOpMaluu o
pa3paboTKax ¥ TIPUMeHeHHUSIX COBPEMEeHHbBIX TBePAbIX U
aMmopGhHBIX MaTepuasoB.

3. DJ/IeKTPOJMHAMHUKa

OJIeKTPOCTaTUKA

Brbruniciienve cun BBaHMOAEﬁCTBHH TOUEUHBIX
JJIEKTPUYECKUX 3dPA0B.

Bbrunicienuve HalIpspKEHHOCTH 3JIEKTPUYECKOT O 110JId OJHOT'O
N HECKOJIBKHUX TOUEUYHBIX 3JIEKTPUUECKUX 3aPsAA0B.
Bebrunicienuve IMMOTeHIIKXAJ/Id 3JIEKTPHUYECKOI'O I10/14 OAHOI'O 1
HECKOJIbBKHUX TOUYEUHLIX 3/IEKTPHUYECKHUX 3dPAL0B. I/ISMEPEHI/IE
Pa3HOCTH MMOTEHIIXAJIOB.
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W3mepeHyie 3HePrum 371eKTPUUYECKOT0 MOJIS 3apPSKEHHOTO
KOH/IeHCaTopa.

BbIuniciieHre sHepruu 371eKTpUYeCKOoro moJist 3apskKeHHOT0
KOH/IeHCaTopa.

Pa3paboTKa 1/1aHa ¥ BO3MO>KHOM CXeMbI JIeMCTBUM
5KCIIepUMEHTAa/IbHOTO OTpe/ie/IeHHs 3/IEKTPOEMKOCTH
KOH/IeHCaTopa U JU37eKTpUUeCKOU MPOHULIaeMOCTH
Bell[eCTBa.

[TpoBesieHre CpaBHUTETLHOTO aHaU3a I'PaBUTALIMOHHOTO U
3/1EKTPOCTaTUYECKOTO TOJIeU

IToCTOSTHHBIN TOK

N3mepeHrie MOIIHOCTH 3/71eEKTPUYECKOT0 TOKa. Mi3mepeHue
S1C u

BHYTPEHHEr0 CONPOTHBJ/IEHUSI UICTOYHMKA TOKaA.
BeiroiHeHre pacueToB CUJIbI TOKA Y HarpsyKeHUW Ha
ydacTKax

3/1eKTpUuecKux 1lereil. OObsicHeHUe Ha IpUMepe
3/IeKTPUYECKOU 1ieMnu C ABYMsI UCTOUHHKaMu ToKa (31C), B
KaKOM CJlydyae UCTOYHUK

3/IeKTpHUYeCcKoi SHepruu paboTaeT B peXXuMe reHepaTopa, a
B KaKOM — B pPeKrMe TioTpeburess.

OrnpefienieHre TeMriepaTypbl HUTH HaKalvBaHus. VI3mMepeHue
37IeKTPUYECKOr0 3apsi/ia 3/1IeKTPOHa.

CHsiTe BO/IbTaMITIePHOW XapaKTepUCTUKHU JUOAA.
[IpoBejeHre CpaBHUTEIBHOTO aHa/Ir3a MOJyTIPOBOAHUKOBBIX
IMOJI0B Y1 TPUO/IOB.

Wcnonb3oBanve VHTepHeTa /1/is MOMCKa UH(POpMALUK O
MepCrieKTUBaX pa3BUTHS MMOTYNIPOBOIHUKOBOM TeXHUKH.
YcTaHOBKa NMPUYMHHO-C/IeICTBEHHBIX CBSI3€H.

MarHuTHbIe SIB/IeHUS

V3mepeHrie MHAYKLIMM MarHUTHOTO T0J151. Beruncienuve cui,
JIeACTBYIOLMX Ha TTPOBOJHUK C TOKOM B MarHUTHOM T10JI€.
BeiuvciieHve cul, JeMCTBYIOIIMX Ha 3JIEKTPUUECKUN 3apsif,
JIBWXKYLLWKCS B MAarHUTHOM I10JI€.

WccnenoBaHue siBIEHUN 3/1IEKTPOMarHATHOW UHAYKLWY,
CaMOMH/YKLIAU.

BbIuniciieHre sHepruyM MarHUTHOTO MOJIS.

OOBsicCHeHHe TIPUHITUTIA 1eHCTBUS 3IeKTPOIBUTATe]Is.
OOBsicHeHHe TIPUHITUIIA 1eHCTBUS TeHepaTopa
3/IEKTPUUECKOr0 TOKa

Y 3J/1eKTPOM3MepUTe/IbHbBIX TPUO0pOB. OOBsICHEHHEe
TIPUHLIWIIA IeUCTBUSI MacC-CrieKTporpada, yckopuTesneu
3apsKeHHbBIX YaCTHL.

OOBbsICHEeHHe PO MAarHUTHOTO TI0JIT 3eMJTH B YKU3HHU
pacTeHWH, )KUBOTHBIX, YeJI0BEKa.
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ITpuBesieHVe MPUMEPOB MPAKTUYeCKOr0 TPUMeHEeHHsI
M3yUeHHBIX

sSIBJIeHUM, 3aKOHOB, MPUOOPOB, YCTPOCTB.

ITpoBesieHre CpaBHUTEIBHOTO aHaIM3a CBOMCTB
3/1eKTPOCTaTUYeCKOro, MAarHUTHOTO U BUXPEBOTO
3JIEKTPUUECKUX TTOJIe.

OObsicHeHUe Ha TpUMepe MarHUTHBIX SIBJIEHUH, TToueMy
(U3MKy MOXKHO pacCMaTpvBaTh Kak MeTa AUCLUTUIMHY.

4. Ko/1e0aHUA U BOJIHBI

MexaHuyeckue KojiebaHus

WccnenoBaHue 3aBUCHMOCTH TIepro/ia KoeOaHMit
MaTeMaTHh4YecKoro

MasiTHUKA OT €T0 JJIUHBI, MAaCChl ¥ aMIVIATY/IbI KOJieOaHUH.
KWccnenoBaHe 3aBUCHMOCTH TIepro/ia KojiebaHUii rpy3a Ha
TIPY’KHHE OT ero MacChl U XKECTKOCTU MPY>KUHBI.
BblunciieHue repro/ia KojiebaHui MaTeMaTHUeCKOro
MasiTHHUKA 10 W3BeCTHOMY 3HAaUeHUIO ero JJIVHBI.
BrruricnieHue riepyoja KosiebaHuii rpy3a Ha Mpy>KUHe TI0
M3BECTHBIM 3HAUEHUSIM €r0 MacChl U )KeCTKOCTH TIPY KUHBI.
BbipaboTka HaBBIKOB BOCTIPUHHUMATh, aHATM3UPOBATh,
riepepabaTbIBaTh U MPeABSB/SATE HHPOPMAIUIO B
COOTBETCTBUU C MOCTaBA€HHBIMU 3ajlauaMH.

[TpuBeseHre IPUMEPOB aBTOKO/Ie0aTe/TbHbIX MeXaHUUeCKAX
cucreMm. [IpoBesieHre KnaccuuKaum KoaeOaH.

Ynpyrue BoJIHbBI

M3mepeHue [/TMHBI 3BYKOBOU BOJIHBI 10 pe3y/ibTaTaM
HabroieHni uHTep(depeHIIY 3ByKOBBIX BOJIH.
HabstoieHue 1 00bsicCHeHe siBJIeHU WHTep(epeHLuu U
Jrdpaky MexaHn4eCKHUX BOJTH.

I[pencraBneHue obsacteli MpUMeHeHHUs YbTPa3ByKa U
MIepCIIeKTUBBI ero UCTIO/Ib30BAHKS B PA3/IMUHBIX 00/1aCTsIX
HayKH, TEXHUKH,

B MeJIUL1He.

W3noxxeHre CyTH 9KOJIOTHYeCKUX MpobsieM, CBsi3aHHBIX C
BO3/leliCTBHEM 3BYKOBBIX BOJIH Ha OPraHM3M UesioBeKa

OJIeKTPOMarHUTHbIE
KosebaHUst

HabJtio/jeHue oCI[UI/IOrpaMM rapMOHUUYeCKUX KojiebaHui
CHJIBI OKa B L[eTTH.

V3mepeHue 3/1eKTPOEeMKOCTH KOHZieHcaTopa. MisMepenue
WHAYKTUBHOCTH KaTyIIIKH.

ViccnemoBaHue sIBIeHUS 3/IEKTPUUYECKOTO Pe30HaHCa B
1oC/1eJOBaTeIbHOM LIeTIH.

[TpoBeseHMe aHAIOTUN MeXKAY (PU3NUECKUMU BeJTMUMHAMH,
XapaKTepU3YIOIUMH MeXaHUUeCKYI0 1 3JIEKTPOMarHUTHYIO
KojiebaTe/TbHbIe CUCTEMBI.
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PacyeT 3HaueHMI CUJIbI TOKA U HalpsDKEHHUsI Ha 3/1eMeHTax
L[eT1 [IepeMeHHOr0 TOKa.

VccnenoBaHue NpUHLMINA JeicTBUs TpaHCchopMaTopa.
WccnenoBaHue NMpUHLIMIA [eMCTBUS reHepaTopa
MepeMeHHOr 0 TOKa.

Wcnonb3oBanue VIHTepHeTa [ij1si moMcka nHGopMaluum o
COBpeMeHHBIX criocobax rnepefauu 3/1eKTPOIHEPrUu.

BJ'IEKTPOMEIFHI/ITHI)IE BOJIHBI

Ocy1ecTBIeHre paAguonepesauy v pajuornpuemMa.
NccnenoBanue

CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOM/TEHOTO
Tese-

doHa.

Pa3BuTHe [JEHHOCTHOTO OTHOIIIEHUS K U3y4aeMbIM Ha ypOKax
(bH3MKN 00beKTaM 1 OCBaBaeMbIM BUZIAM [I€SITETbHOCTH.
OOBsiCHEHHE TIPUHIATTHATILHOTO Pa3/IAuMs IPHUPO/IbI
YIIPYTHX Y 37IEKTPOMarHUTHBIX BOJIH. V3/10)kKeHue CcyTH
9KO/IOTMYeCKUX Mp00/ieM, CBSI3aHHBIX C
3/IeKTPOMarHUTHBIMH K0Jie0aHUSIMUA 1 BOJTHAMH.
OOBbsicHeHHe PO/H 3/IEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX
HCcieoBaHUsSIX BceneHHOM.

5. OnTuka

[Ipupopa cBeta

[IprMeHeHMe Ha MPaKTUKe 3aKOHOB OTPakeHUs U
Tpe/IoM/IeHUsI CBeTa MPU pelleHnH 3a/au.

OrnipefienieHre CrieKTPaJIbHBIX FPAHUL] YYBCTBUTE/IbHOCTU
YyeI0BeueCcKOoro rasa.

YMeHue CTPOUTb N300pa’keHUsI IIPeIMETOB, JaBaeMble
JIMH3aMU.

PacyeT paccTosiHUSI OT JIMH3BI [I0 300pakeHUs MpeiMeTa.
Pacuet onTrueckou CUIIbI JIMH3BI.

N3mepeHre (POKYCHOTO pacCTOSIHUS JIUH3BI.

W cnbiTaHre Moziesield MUKPOCKOIIA U TeJleCKora

BonHoBbIe CBOMCTBA CBeTa

HabmoieHue siBieHyst HTep(epeHIuy 3/1IeKTPOMarHUTHBIX
BOJIH.

HabOJtiojeHue siBieHyst AUGPaKIUK 37IeKTPOMarHUTHBIX
BOJIH.

HabJtroieHue siBlieHYs TTOJIIPU3al[iH 3/IEKTPOMarHUTHBIX
BOJIH.

V3mepeHue [I/TMHBI CBETOBOM BOJTHBI 110 pe3yJbTaTaM
Habsro/1eHus siBfieHUs uHtepdeperiuu. HabmozeHue
sByieHus Audpakiyy cBeta. HabmozpeHue siBiieHUs
TIOJISIPU3al[iK U JucTiepcru cBeTa. [Touck

Pa3IMUUi ¥ CXO/ICTBA MEX/Y AU(DPaAKI[MOHHBIM U
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[VCTIePCHOHHBIM CTIEKTPaMHU.

[TpuBesieHVe MPUMEPOB MOSIB/IEHUS B TIPUPOJE U
MCI0/Tb30BaHUs B TEXHUKE SIBJIEHUI UHTep(epeHLnH,
Iudpakium, noisspyusaluyy 1

nucnepcuu cBeta. [lepeuriciieHrie MeTO/I0B TIO3HAHUS,
KOTOpbIe MCI0JIb30BaHbl MPU U3yUeHUM YKa3aHHbIX sIBJIEHUH.

. J/iIeMeHTbI KBAHTOBOM (hu3uKu

KBaHTOBasg ontuka

Habstoienme gortoaekrpuueckoro addekra. ObbscHeHHe
3aKOHOB

CToneToBa Ha OCHOBE KBAaHTOBBIX TPe/CTaB/I€HUM.

PacyeT MakcHMa/ibHOM KMHETUYECKOW SHEPTUU 3/1eKTPOHOB
1pyu POTO3IEKTPUUECKOM 3(PdeKTe.

Onpenienenrie paboThl BbIX0/[a 37IEKTPOHA 110 TPaduKy
3aBUCHMOCTHU MaKCUMaJ/IbHOM KMHETUUeCKOM SHepruu
(0T03/1IeKTPOHOB OT YaCcTOThI CBeTa. VI3MepeHue pabOThbI
BbIXO/Ia 97IeKTPOHa.

[MTepeunciieHrie TpUOOPOB YCTaHOBKH, B KOTOPbIX
TIpUMeHsIeTCsT 6e3nHepIMOHHOCTb GoTo3ddekTa.
OO6BsicHeHHe KOPITyCKY/IIPHO-BOJIHOBOTO /Tya/ii3Ma CBOMCTB
($hOTOHOB.

OOBsicHeHHe PO/ KBAHTOBOW OTNITHKY B Pa3BUTHU
COBpeMeHHOW (PU3UKU.

du3uka atoma

HabJtojeHue TMHeHYaThIX CTIeKTPOB.

PacueT 4acTOThI U J/IMHBI BOTHBI UCITyCKaeMOT'o CBeTa IMpu
repexozie aToMa BOZIOpO/ia U3 OJJHOTO CTal[MOHAPHOTO
COCTOSIHUS B JIPYTOe.

OO6BsicHeHMe TIPOUCXOK/eHUS JIMHeHYaToro CrieKTpa aToMa
BOZIOPO/Ia ¥ Pa3/IMuUs JIMHeHUYaThIX CIIEKTPOB Pa3/IUUHbIX
ra3os.

VccnemoBaHue MHeHYaTOro CrieKTpa.

VccnenoBadue TIpUHIUIG PabOThI TFOMUHECLIEHTHOM JIaMITbI.
HabmtoieHue v 00bsiCHeHWe TIPUHIIUTIA IeHCTBHYS a3epa.
[TpuBefeHMe TPUMEPOB MCII0/Ib30BaHUs ja3epa B
COBpeMeHHOM HayKe U TeXHUKe.

Wcrnionb3oBanue VIHTepHeTa /17151 Toucka MHGOpMaIiuu o
NepcreKTHBax NpUMeHeHus a3epa

®u3rKa aTOMHOTO sifjpa

Habmtozenue TpekoB anbda-uacTui] B Kamepe BuibcoHa.
PervcrprpoBaHue siiepHbIX U3/IyYeHU! C TIOMOILLbIO
cueturika ['eurepa.

Pacuet 3Hepruu CBsi3u aTOMHBIX SI7j€P.

OrnpefienieHue 3aps/ia U MacCOBOTO UMCJ/la aTOMHOTO $1/Ipa,

BO3HHMKAKOIIET0 B pe3yJ/jbTaTe pdAHMOdKTHMBHOI'O pacCIia/id.
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BeIunicsieHre sHeprun, 0CBOOOXKjatoIIelcsi py
pPafiM0aKTUBHOM pacriajie.

OrnipefienieHre TIPOAYKTOB SIIEPHOU peaKLIU.

BeIunicsieHre 3Heprvn, 0CBOOOXK/JArOIIeN s TIPH sIIePHBIX
peaKLusX.

[ToHnmMaHve MperumMyLeCcTB U He[JOCTAaTKOB MCI0JIb30BaHUS
aTOMHOM 5HEPryvy ¥ MOHU3UPYIOIIUX U3/TyYeHUN B
MIPOMBILLJIEHHOCTH, MeJULIHE.

W3no>xeHre CyTH 9KOJI0rHYeCcKUx npobsieM, CBsi3aHHbIX C
Oro/I0rMUeCcKrUM eliCTBHEM Pa/IMOAKTUBHBIX U3TyUYeHUH.
ITpoBegenue knaccuyKalvy 37eMeHTapHbIX YaCTUL] 110 UX
(u3rUyecKUM XapakTepucTUKaM (Macce, 3apsify, BpeMeHU
JKW3HH, CIIAHY U T. [.).

[ToHMMaHue 1jeHHOCTel HayYHOr 0 M03HaHUsS MUpa He
BOOOI1[e /17151 UeJioBeueCTBa B LIeJ/IOM, a AJIsi KaXK/[0T0
00yuJaro1Lerocsi JIMYHO, LIeHHOCTeN OBJIaZIeHHs METOZOM
Hay4HOTI'O MO3HaHUS [/151 JOCTYDKEHUS

ycrexa B it000M BUjle TIPAKTUUeCKOH esTeTbHOCTH.

7. JBoonusa BeceneHHoOH

CTpoeHue v pa3BuUTUE
BcenenHou

Habmomenue 3a 3Be3zamu, JIyHOM U IJlaHeTaMU B TeJIECKOTI.
HabJtto/jeHre COTHeUHBIX TISITeH C TIOMOIIbIO TesiecKoTia u
COJIHEYHOT'O 3KpaHa.

Vicrnionib3oBanve MHTepHeTa /151 TOMCKA W300pakeHHI
KOCMHUYeCKNX 00BeKTOB 1 MH(MOpMalyy 06 ux
0COOEHHOCTSIX.

OO6cy>xIeHre BO3MOKHBIX CIieHapHeB BOJIIOLIUN
Bcenennoi. Mcnonb3oBanue VIHTepHeTa /1 MOMCKA
COBpeMeHHOW MH(opMaluu 0 pa3BUTUM BceneHHol. OlieHKa
MH(}OpMaLMK C MO3ULMU ee CBOUCTB:

JIOCTOBEPHOCTH, 00beKTUBHOCTH, MOTHOThI, aKTya/IbHOCTU U

T. [I.

OBotoLs 3Be3. ['uroresa
TIPOMCXOXK/JeHUSsT
CoJIHeUHOM CHUCTEeMBI

BblunciieHre SHePruM, 0CBOOOKIAFOIIEHCS TIPH
TePMOSIZIEPHBIX pPeaKIUsIX.

dopmynMpoBKa ITpobieM TepMOsiZIepHOM SHEePTeTHKHU.
OOBsICHeHUe BIUSAHUA COJIHEUHOM aKTUBHOCTU Ha 3eMIIO.
[ToHrMaHue po/iv KOCMUYeCKHUX WUCCIeOBaHUM, X
Hay4YHOT'0 ¥ 9KOHOMHUUYECKOT0 3HauUeHUsI.

OO6cyxaieHre COBpeMeHHbBIX TUTIOTe3 O MPOUCXO0KIeHUN
Co/THeUYHOM CUCTEMBI.

9. YYEBHO-METOJJUYECKOE 1 MATEPUAJIBHO-
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TEXHUYECKOE OBECIIEYEHUE TPOT'PAMMbBI YUEBHOM
MVICHIUILIVIHBI «®U3UKA»

YuebOHbI KaOWHET, C BO3MOYKHOCTBIO 10CTyTa B VIHTepHET BO BpeMsl yuebGHOTro
3aHSTHS U B TIepPUO/, BHe yueOHOM [iesiTe/TbHOCTH 00yJaroluxCsl.

MynbTumeauiiHoe  00opyzOBaHHWe, TIOCPeJCTBOM  KOTOPOTO  YYaCTHUKHU
obpa3oBaTe/IbHOTO Mpoliecca MOTYT MPOCMaTpuBaTh BU3yalbHYH HWH(OpPMAaLUIo
1o (u3uKe, co3/jaBaTh Mpe3eHTalyy, BUZeoMaTepyabl U T.11.

BcocTaB yuebGHO-METOMYECKOT0 W MaTepuanbHO-TEXHUUECKOT0 obecrieueHust
TIporpaMMbl yueOHOUM JUCHUIIMHBI « DU3MKa», BXO/ST:

* Har/IsiZiHble MOCOOMs (KOMIUIEKThI yueOHbIX TalO/IuIl, M1akaThl: «DU3NUeCKue
Be/IMUMHbI U (yH/aMeHTa/bHble KOHCTaHThI», «MeXXayHapoaHasi CHUCTeMa
eauHuL] C»);

* “H(MOPMAI[MOHHO-KOMMYHUKATHBHbIE CPe/ICTBa;

* 3KpaHHO-3BYKOBBIE IT0CO0OMS;

* TeXHUYEeCKHe Cpe/iCTBa 00yueHus;

* JeMOHCTpal[MoHHOe o0b6opyzoBaHue (00Iero Ha3HaueHWS W TeMaTHuecKue
HabopkI);

» jyabopaTopHoe obOopyaoBaHue (0Ol[ero Ha3HaueHWs W TeMaTHUeCKue
HabopbI);

* CTaTUYecKHe, TUHAMHUYeCKHe, IeMOHCTPALIMOHHbBIE U pa3/laTOuHbIe MOJIE/TH;

* BCIIOMoOrarejbHOe 000pyI0BaHue,;

* KOMIUIEKT TEXHUUECKOM JOKYMEHTAllM{, B TOM UMCJ/Ie TacropTa Ha CpejCcTBa
00yueHusi, THCTPYKLMH I10 MX HUCI0/Ib30BaHUIO U TEXHHKE 0e30MMacCHOCTH;

* OubmMoTeuHsbIi (HOH[.

B 6u6mmoTeuHsiii GoHA BXOAAT yueOHUKH, yueOHO-MeTOJUYeCKHe KOMILIEKTHI
(YMK), obecrnieunBaroiijie OCBOEHHE YyueOHOM JUCHUIUIUHBI  «DPH3muKa»,
peKOMeH/J0OBaHHbIe WM AOIylleHHbIe [/Is1 UCTO0/b30BaHusl B MPOodeCcCuoHaMbHBIX
oOpa3oBaTe/IbHBIX OpPraHMU3aIMsIX, Peau3yIoMX 00pa30BaTe/bHYIO IPOrpaMMYy
cpenHero obijero obpa3zoBanus B mipegenax ocBoeHus OIIOIT CITO Ha 6a3se
OCHOBHOTO 0011]ero 06pa3oBaHMs.

bubmioTteunsiii GoHA MOXKeT ObITh [OTIOHEH (PU3NUECKUMH SHI[UK/IOTIeJUSIMH,
aT/iacaMH, C/I0BapsiMU U XpecToMarureli o ¢usrKe, ClipaBOYHUKAMHU 110 (pu3mKe U
TeXHUKEe, HAyYHOM Y Hay4YHO-TIOMYJ/ISIPHOW JIMTePaTypOU eCTECTBEHHO - HayYHOIrO
cojlep>KaHusl.

10.PEKOMEH/IYEMASA JINTEPATYPA

s cTtyieHToB
OCHOBHBIE UCTOYHHMKHU:
1. ®upcoB A.B. ®usuka A1 npodeccuii U crieliiabHOCTeN TeEXHUYECKOT0 U
eCTeCTBeHHO-Hay4YHOTo TIpoduieil: yueOHUK AJisl CTY/IeHTOB YUpeXKAeHUi
cpeq. ipod. obpasosanus / mog pex. T.U. Tpodpumosoit. — M., 2019.
2. Tpodumona T.U., ®upcoB A.B. ®usuka s npodeccuii U crieliuaibHOCTeN
TEeXHUYECKOTO W eCTeCTBEeHHO - HayuyHoro mpodwuieii: COOpHUK 3amau. —
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M., 2019.

,Z[OHOJIHI/ITEJ'IBHBIQ HUCTOYHUKMU:

1.

IOmutpueBa B.®. ®u3uka /s npodeccuii U CrieliiaibHOCTel TeXHUUeCKOTo
npoduns: y4eOHUK /i oOpa3oBaTeNbHBIX YUpeXXJeHWM cpef. Tpod.
obpa3oBanus. — M., 2014.

. OvurpueBa B.®. ®usuka a1 npodeccrii ¥ crieljuagabHOCTed TEXHUUeCKOTro

npoduns. COop-HMK 3azau: yueb. Tocobuwe s 0Opa3oBaTe/bHBIX
yupexxaeHuii cpef. npod. obpazoBanus. — M., 2014.

HOmutpueBa B.®., BacunbeB JI.MA. ®usuka gasg npodeccuii U
CrieliMabHOCTeN TeXHUUeCcKoro rpodussi. KoHTpo/ibHBIe MaTepHuasbl: yueo.
rocobuss Ay yupexaeHuid cpex. mpod. obpaszoBanus / B.®D./ImMuTpueBa,
JI.N.BacunbeB. — M., 2014.

OmutpueBa B.®. ®u3nka 151 npodeccrid U CrieLiiaJbHOCTeN TEXHUYECKOTO
nipousist. Jlabopa-TOpHBIY MpPakKTUKyM: yueb. mocobusi sl yupekieHui
cpen. mpod. obpaszoBanus / B.®.[ImutpueBa, A.B. Kopxyes, O.B.
MyprasuHa. — M., 2015.

IImutpreBa B.®. ®usuka /s npodeccrid 1 CrieliaJbHOCTe TeXHUUYeCKOro
npodusi: 2/eKTPOHHBIM yuel.-MeTO/. KOMIUIeKC [jisi 0Opa3oBaTe/bHBIX
yupexkeHui cpefi. ipod. obpasoanus. — M., 2014.

HOmutpueBa B.®. ®u3nka 15 npodeccri U CrieliiaJbHOCTeN TEXHUYECKOTO
npodusis: 3/1eKTPOHHOe yueOHOe u3/laHWe (MHTEPAaKTHBHOE 3JIeKTPOHHOE
npwio)keHrue)  Ajisi  obpa3oBaTe/bHBIX  yupeXZeHud  cpef.  mpod.
obpa3oBanus. — M., 2014.

KacbsiHoB B.A. MnntocTprpoBaHHbIN at/ac no ¢usuke: 10

kinacc.— M., 2010. KacesHoB B.A. V1t0CTpUPOBaHHBIN aT/1ac

no ¢usuke: 11 kmacc. — M., 2010.

Tpodumona T.U., dupcor A.B. ®usuka. CnpaBounuk. — M., 2010.

Inst riperioiaBaTesien

. Konctutyius  Poccurickont ~ @efepaijud  (MpUHSITa  BCEHApO/HbIM

rojocoBanvemM  12.12.1993) (c  yueToM  TMOMNMpaBOK,  BHECEHHBIX
(denepanbHBIMU KOHCTUTYLIMOHHBIMU 3aKOHaMu P® o monpaBkax

K Koncturyuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-DK3) // C3 PD.
— 2009. — 4. — Cr. 445.

2.

@enepanbHbld 3aKOH OT 29.12. 2012 Ne 273-®3 (B pen. ¢efepasibHbIX
3akoHOB 0T 07.05.2013 99-®3, ot 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne
170-®@3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-P3, 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-®3, ot 04.06.2014 Ne 148-P3, c u3M., BHeCeHHbIMU DelepaibHbIM
3akoHOM OT 04.06.2014 Ne 145-®3) «O6 ob6pas3oBanuu B Poccuiickoi
deneparymn».

[Tpuka3z MuHHCTepcTBa oOpa3oBaHuss U Hayku P® «O6 yTBep)KaeHUH
denepanbHOrO TOCy/lapCTBEHHOrO0 00pa30oBaTe/IbHOTO CTaHJapTa CpeHero

24



(monmHOrO) OOIIero obpa3oBaHus» (3aperucTpypoBaH B MwuHIOCTe P®D
07.06.2012 Ne 24480).

4. Tlpuka3 MwuHobOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUH
n3MeHeHnii B IIpuka3 MunHuctepcTBa o0Opa3oBaHMsS M HayKud PoccuiicKoit
@eneparu ot 17.05.2012 Ne 413 “O6 yTBepKAeHUH (enepanbHOTO
rocy/lapCTBeHHOTo 00pa30BaTe/NbHOTO CTaHZapTa cpeAHero (TIOJIHOTO)
obr1riero obpa3oBaHUs”».

5. IMucbmo [enapTameHTa TOCyAapCTBEHHOM MOMUTUKUA B cdepe MOATrOTOBKU
pabourx kazpoB u IO MunobpHayku Poccuum ot 17.03.2015 Ne 06-259
«PekoMeHZalMM 10  OpraHu3aliyd  TOAyueHUs CcpeAiHero  001iero
oOpa3oBaHus B Tpefiesiax OCBOEHHSI 00pa30BaTe/IbHLIX MPOTPaMM CPeIHEr0
npodeccroHaILHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTO 00ITlero oOpa3oBaHUs
c yuetroM TpeboBaHul dejiepalbHBIX TOCYZApPCTBEHHBIX 00pa30BaTe/bHBIX
CTaHAAPTOB U TIOJiydaemMou TpodeccCUr WM CrelyaJbHOCTU CpeJHero
npoceccroHaILHOTO 06pa30BaHuUs».

6. ®enepanbhbiii 3akoH OT 10.01.2002 Ne 7-®@3 «O6 oxpaHe OKpy’Karolleil
cpeab» (B pea.otT 25.06.2012, ¢ usm. ot 05.03.2013) // C3 PD. — 2002. —
Ne 2. — Cr. 133.

7. OmutpueBa B.®., Bacunwes JI.W. ®u3uka /s ripodeccuii v
CreLaTbHOCTel TeXHUUeCKOro Npogusis: MeToiuueckre peKOMeH/aluu:
MeToz. iocobue. — M., 2010.

VHTepHeT- pecypchl

www.fcior.edu.ru (PegepanbHbiii LIeHTP UHPOPMAL[MOHHO-

oOpa3oBarenbHBIX pecypcoB). wwww.dic.academic.ru (AKaZieMHK.

CrnoBapu ¥ SHIUKJIONETUN).

www.booksgid.com (Books Gid. DnekrpoHHas 6uboTeka).

www.globalteka.ru (I'mo6anreka. I'mobanpHast 61b/IMOTEKa HAYUHBIX

pecypcoB). www.window.edu.ru (EgrHoe 0KHO JjoCcTyma K

oOpa3oBarebHBIM pecypcam). www.st-books.ru (JIyuitiasi yuebHas

uTepaTypa).

www.school.edu.ru (Poccuiickuii oOpa3oBaTe/ibHbIN TTOpTaj. JJOCTYITHOCTS,
KauecTBO, 3(()eKTUBHOCT).

www.rw/book (DsiekTpoHHasi 6ubMoTeuHast crcTeMa).

www.alleng.ru/edu/phys.htm (O6pa3oBarenbHble pecypchl VIHTepHeTa

— ®u3uKa).

www.school-collection.edu.ru (EauHasi KosneKuus 1iudpoBbIX

oOpa3oBarenbHBIX pecypcoB). https//fiz.1september.ru (yue6Ho-MeTo HUeCKast

razeta «®Pusuka»).

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

¢dusuke). www.nuclphys.sinp.msu.ru (gepHas

¢usuka B UnrepHete). www.college.ru/fizika

(IToaroTtoBka K EI'3).

www.kvant.mccme.ru (HayYHO-MOMYJ/IAPHBIN (PU3UKO-MaTeMaTUueCKUM >KypHasl

«KBaHT»).
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