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IIOACHUTEJ/IbBHASA 3AIIMCKA

[Tporpamma yueOHOM aucOMIuiMHBl —«®u3nka» pa3paboTraHa B
COOTBETCTBHUU C:
- ®I'OC cpeaHero obmiero o00pa3oBaHUs, YTBEP)KJEHHBIM TIPHUKA30M
MunucTepcTBa 06pa3oBanus U Hayku P® ot 17.05.2012 1. Ne 413;
- ®roCc CIIO mno mpogeccun 35.01.13 «TpakTOpUCT-MAIIMHUCT C\X
MIPOU3BO/ICTBA», YTBEPXKAEHHBIM TMPHKa3oM MUHUCTEpCTBa 00pa3oBaHUs U
Hayku P® ot 20.08.2013 Ne 740;
- peKOMeHJaluusM{ [0 OpraHu3alyy TI0JiyueHusi cpejHero oOrero
oOpa3oBaHusl B Tipefie/iax OCBOeHMsi 0Opa3oBaTesbHbIX TPOrpaMM CpeJHero
npodeccroHaIbLHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTrO 00II[ero o6pa3oBaHus C
yueroM TpeboBanuii ®PI'OC u momyyaemon npodeccuyd WM CrHeruaabHOCTH
CIIO (muceMo [lermapTamMeHTa TOCyZapCTBEHHOM TIOIUTUKU B  cdepe
MoroTOBKK pabounx KazpoB u JI1O MunobpHayku Poccuu ot 17.03.2015 Ne
06-259);
- TIpUMepHOW TMporpaMmoi o001eobpa3oBaTe/ibHOM yueOHOW AWCLUTIIMHBI
«®u3uka» Ay TpodeccHoHanbHBIX — 00pa3oBaTe/IbHBIX — OpraHU3alui,
pekoMeHi0BaHHOU PI'AY «DUPO», mpotokoa Ne 3 ot 21 uronst 2015 1.5
- IIpuka3a MuHucTepcTBa 06pa3oBaHusi U Hayku Poccutickoit ®Pesepauyiu ot
31.12.2015 Ne 1577 "O BHeceHMM U3MeHeHHWM B (eaepaabHbIA
rocy/lapCTBeHHbIi  00pa3oBaTe/ibHbIM  CTaHJ@pT  OCHOBHOrO  00llero
oOpa3oBaHusl, yTBepKJeHHbIM MprKa3oM MuHuCTepcTBa 00pa3oBaHUs U HayKu
Poccuiickoii @egeparyu ot 17 aekabps 2010 r. Ne 1897" (3aperucTpupoBaH B
Munrocte Poccun 02.02.2016 Ne 40937);
- Peectpa mprMepHBIX OCHOBHBIX OOpa3oBare/bHBIX Mporpamm: IIpumMepHast
OCHOBHasi oOpa3oBare/ibHasi IporpamMmma cpefiHero o6iijero o6pa3oBaHus.

[IporpamMmma sIBASIETCS  4aCTbIO OCHOBHOM  TIpodhecCHOoHaIbHOM
obpa3oBarenpbHOM TMporpamMMmbl B cootBeTcTBUM ¢ PI'OC CIIO IIITKPC\
[MTICC3 no mpodeccun\creliuaabHOCTHA, BXO/slell B COCTaB YKPYITHEHHOU
TPYTIIbI MPOgeccuii\CrieliiaJTbHOCTeN:
CEJIbLCKOE XO0351CTBO U CEJIbCKOXO03AMCTBEHHLIE HAYKU
35.00.00  Cenbckoe, 1ecHoe U ppIOHOE X035IHCTBO
35.01.13  TpaKTOpPUCT-MalIMHHUCT Ce/IbCKOX035ICTBEHHOT 0 TTPOU3BO/ICTBA.

OTMunTeTbHOM 0COOEHHOCTBIO MPOTPaMMBbl SIB/ISIETCSI U3MeHEeHUs B

TeMaTUKy  WHAWUBUAYA/JbHbIX  TPOEKTOB  (yTOUHEHHWEe  TUIaHUPYEMbIX
pe3y/nbTaToB 00yueHus, BHECEHUE JIOTIOJTHEHUN U TEM).

CopmepxaHve  MporpaMMmbl  yueOHOW — OUCHUIUVIMHBI — «DU3MKa»
HaripaB/IeHO Ha JOCTW)KeHUe CAeAYIOIIUX Leei:

* OCBOEHMe 3HaHUW O (yHAAMeHTalbHbIX (U3MUYECKUX 3aKOHax U
TIPUHLUIIAX, JIeKall[MX B OCHOBE COBPEMEHHOM (PU3NUYecKON KapTUHbI
mMupa; Haubosiee Ba)KHBIX OTKPBITHSIX B 00/acTH (DU3MKH, OKAa3aBILKX
onpejenstollee B/WsSHAE Ha Pa3BUTHE TEXHWKU U TEXHOJIOTUU; MEeTO/ax
Hay4HOr0 [M03HaHWUS NPUPO/bI;
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* OBJafieHWe yMeHUsIMU TIPOBOAUTH HaOMOfeHus, TUIAaHUPOBAaThb U
BBLITIOJTHSTh 9KCIIEPUMEHTHI, BBIJBUraTb TUIIOTe3bl U CTPOUTb MOJEJH,
TIPUMEHSITh ~ TIOJTyYeHHble 3HaHUsA 10 (GU3MKe s  OObACHEHUS
pa3Ho00Opa3HbIX (H3UUeCKUX sIBJIEHUM U CBOMCTB BeIleCTB; MPaKTUUYeCKU
WCMOJIb30BaTh  (u3UuecKWe  3HAHUS;  OLIEHMBAaTh  [JOCTOBEPHOCTh
ecTeCTBeHHOHayYHOU UH(OpMaLIUK;

* Ppa3BUTHeE 03HABATe/bHbIX UHTEPECOB, UHTE/IJIEKTYa/IbHbIX U TBOPUECKUX
CTIOCOOHOCTeM B Tporiecce TPUOOPeTeHs 3HAHUM M YMeHHH 110 (hH3UKe C
WCI0/Ib30BaHKEeM Pa3/IMUHbIX MCTOUHHUKOB UH(POPMALIUU U COBPEMEHHBIX
VMH(OPMAaIMOHHBIX TEXHOJIOTH;

* BOCMUTaHWe yOeXJAeHHOCTM B BO3MOXKHOCTM TI03HaHHS 3aKOHOB
TIPUPO/IbI, WCTIOJb30BaHUSl [IOCTW)KeHUW (Uu3MKd Ha 6siaro pasBUTHS
ye/IOBeUYeCKOW [MBWIM3ALMMA; HeoOXOAWMOCTH COTPYJHUYECTBA B
TrpoLiecce COBMECTHOTO BBIMOTHEHUS 33/lay, YBa)XKUTE/IbHOTO OTHOLLIEHHS
K MHEHUIO OIMOHeHTa TIpu 06Cy»kjeHuu nmpobieM eCcTeCTBeHHOHAYUHOTO
cofiep>KaHus; TOTOBHOCTH K MOpaJIbHO-3TUUECKOU OLIeHKe
WCTIO/Ib30BaHUsl HAyUHBIX [JOCTW)KEHWM, UyBCTBAa OTBETCTBEHHOCTU 3a
3allUTy OKpY>Kalolller Cpe/ibl;

* UCIO/Ib30BaHUe TpUOOpeTeHHbIX 3HAHWUW W yMEeHWM i  pelleHus
TIPAaKTUYeCKUX 3a/lau MMOBCeIHEBHOW >XU3HU, oOecrieueHust Oe30T1acHOCTH
COOCTBEHHOU >KU3HU, pal[MOHAJIbHOTO TIPHUPOZOIIO/Ib30BaHUS M OXPAaHbI
OKpY>Karollleld CpeJibl U BO3MOKHOCTb
NIpUMeHeHHs1 3HaHWH TIPY pPellieHuH 3a/iau, BO3HUKAIOLUX B
nocsieiyroiiel npodeccUoOHaTbLHOU 1eATeTbHOCTH.

B nporpammy BK/IFOUEHO CO/iep’KaHue, HarpaB/JieHHOe Ha (JOPMHUPOBaHUE
y CTYZIeHTOB KOMITeTeHI[MM, HeoOXOAWMBIX [jisi KaueCTBEHHOTO OCBOEHUS
OIIOIT CIIO Ha 6a3e ocHoBHOro o6iiero o6pa3oBaHUs C TOJNyueHUEM
CpesHero obr1iero obpa3oBaHus; ITPOrPAMMEI TIO/ITOTOBKH
KBaTM(PULIMPOBaHHBIX pabounx, cayxamux (TTITKPC).



OBILIAA XAPAKTEPUCTUKA YUYEBHOM JACHUIT/INHBI
«DPU3NUKA»

B ocHoBe yueOHOW AUCIUIUIMHBI «®HU3MKa» JIEXKUT yCTAaHOBKA Ha
dopMrpoBaHre y o0O0yuaeMbIX CHCTEMBI 0a30BbIX TOHATUH (HU3UKA U
Tpe/iCTaB/ieHUd O COBpeMeHHOW (M3UuecKol KapTHHe MHUpa, a TaKke
BbIpAOOTKA  yMeHMM  TpUMeHATb  ¢du3uueckue  3HaHUS, KakK B
npo¢eCCUOHAILHOU JIeATe/IbHOCTU, TaK U JIJis PelleHUs >KU3HEeHHbIX 3a/1au.

MHoruve mosioXKeHus, pa3BrBaeMble (U3MKOM, pacCMaTPUMBAIOTCS Kak
OCHOBa CO3aHUst U WCI0J/Ib30BaHUs VH(OPMaIMOHHBIX U
KOMMYHUKAMOHHBIX TexHomornk (MKT) — oxHOro u3 Hambosiee 3HaUMMBIX
TEeXHOJIOTUYECKUX [JOCTM)KEHU COBPEMEHHOM L[BUIU3aLIAU.

®du3nvKa [aeT KIKOU K IOHMMAaHUK MHOTOYMUC/IEHHBIX SIBJIEHUW W
TPOLIECCOB  OKpY)Karolero wmupa (B ecTeCTBEHHOHAyYHbIX 00/acTsX,
COLIM0JIOTUH, 9KOHOMHUKE, SI3bIKe, IuTepaType u Ap.). B ¢pusuke popmupyrorcs
MHOTHe BU/JbI JesiTe/TbHOCTH, KOTOpble UMEIOT MeTarnpeIMeTHbIM xapakTep. K
HUM B TIePBYIO Oouepe/ib OTHOCSITCSI: MOJieJIMpOBaHue 00BeKTOB U TIPOLIeCCOB,
TIpUMEHeHUe OCHOBHBIX METO/IOB TMO3HAHWUS, CHUCTeMHO-UH(OPMal[MOHHBIN
aHaimu3, (opMy/JMpOBaHWEe TUIIOTE3, aHaJvM3 W CHUHTe3, CpaBHEHUE,
o0o011ieHMe, crcTeMaTH3alusl, BbIsIB/ieHUe MPUYMHHO-C/IeICTBEHHBIX CBsI3el,
TOUCK AaHa/IOTOB, yIipaBieHWe OOBeKTaMyd U TipoljeccamMu. VIMeHHO 3Ta
JUCLIMTIZIMHA T103BOJISIET MO3HAKOMHUTh CTY[IEHTOB C Hay4YHbIMA MeTO/aMU
MO3HAHWs, HAay4YUTb WX OTJIMYaThb TUMOTe3y OT TEeOpUH, TEOpPUID OT
SKCIIepUMeHTa.

®du3rka uMeeT oOueHb OoJbIIOe U BCEBO3pacCTaoljee  YKUC/IO0
MEXJUCLIUTUIMHADHBIX CBSI3€M, TpUYEeM Ha YPOBHE, KAaK ITOHSATUWHOIO
arirapaTta, Tak M MHCTpymeHTapus. (CKa3aHHOe MO3BOJISIET PacCMaTpUBaTh

bu3uKy KaK MeTaJUCLIUIINHY, KOTOpast TIpe/loCTaBJIsieT
MeXXAUCLUTIIMHAPHBIN SI3bIK J/151 ONMCAHWs HAyYHOW KapTUHbBI MUpa.
dusuka SIBJISIETCS CUCTeMO0OPa3yILIUM (dakTopom JJ1s1

eCTeCTBeHHOHAYUHBIX YueOHBIX TPeJMEeTOB, MOCKOJbKY (u3nuecKre 3aKOHbI
Jie’KaT B OCHOBE COJIepyKaHusl XUMUM, 6rosioruu, reorpadvn, aCTPOHOMHUU U
CrelUa/bHbIX AUCHUIVIMH  (TeXHWYecKass MexXaHWKa, 3JeKTPOTeXHUKa,
3JIEKTPOHMKA W [p.). YuebHasg jucuuryimHa «®Pu3vka»  co3jaet
yHUBepcanbHy0 0a3y A/ u3ydeHus  o0OienpodecCHOHaNbHBIX U
Crela/bHbIX [UCLUIUIVH, 3akKjaajbiBasg (yHJaMeHT [J/s1 MOoC/Ieyrolero
o0y4eHUs CTYJeHTOB.

OO6nmagast JIOTUYECKOU CTPOMHOCTBIO v onupasiCb Ha
JKCriepuMeHTa/bHble (akKThl, yueOHasi auciurivHa «Pu3nka» Gopmupyet y
CTY/IeHTOB TIOJJINHHO HayuyHOe MUPOBO33peHHe. Pu3rKa SIB/SeTCS OCHOBOM
yueHHsl 0 MaTepuaJbHOM MUpe U pelliaeT Npo6JieMbl 3TOTr0 MUpa.

W3yuenve ¢u3uku B 1ipodeccHOHA/NBHBIX — 0Opa3oBaTe/bHBIX
OpraHM3alisX, peayM3yloluX o00pa30BaTeNbHYI0 IIPOrpaMMy CpeHero
ob1riero obpa3oBanus B rpefiesiax ocBoeHusi OITOIT CITO Ha 6a3e 0CHOBHOTO
ob1iero obpa3oBaHusi, UMeeT CBOM 0COOEHHOCTH B 3aBUCUMOCTH OT MPO(uis



npocdeccroHasbHOTO 00pa3oBaHusi. OTO BBIpAKaeTcss B COAepP>KaHUU
oOyJeHMs], KO/IMUECTBe YacOB, BbIJ|e/ISIEMbIX Ha H3yueHHe OT/iefIbHbIX TeM
MpOrpaMMbl, T/TyOMHe WX OCBOEHHs CTy/leHTaMHu, oOBemMe U XapakTepe
MPAKTUUYECKUX 3aHATHH, BUJax BHeayJUTOPHON CaMOCTOSITe/IbHOW paboThl
CTY[I€HTOB.

[Mpu  ocBoenuun npodeccurn CIIO  TexHUYECKOTO  Tpodus
rpodeccroHaIbHOTO 00pa3oBaHMs hH3MKa U3ydaeTcs: Oosee yriybaeHHO, KakK
npoduabHas yueOHasi JUCIUIUIMHA, YUATHIBatoIasi CrielfudrKy ocBauBaeMou
nipoeccun.

B copepxaHuu yuyeGHOM AUCLMIIIMHBI TI0 (PU3MKe TMPHU TIOTOTOBKE
CTY/IeHTOB MO TIpoeCCUU TexXHHUUYeCKoro mnpoduis TMpodecCUoHa/IbHOrO
obpa3oBaHus nipouIbHOMN COCTaBJISIIOLLIEN SIB/ISIETCS paszen
«DJIeKTPOAUHAMUKa», TaK Kak mnpodeccrs, OTHOCUTCS K 3TOMY MPOQUIIO,
CBSI3aHbI C 37IeKTPOTEXHUKOUW U 3/IEKTPOHUKOU.

TeopeTruueckue cBefjeHUsI MO (PU3KKE JOMOJHSOTCS J€MOHCTpaLUsIMU
1 n1abopaTopHbIMU paboTaMH.

N3yuenune obijeobpa3oBaTe/ibHON YueOHOW JUCLUTIIMHBI «DHU3MKa»
3aBepllaeTcsi TOABeAeHWeM WTOroB B ¢GopMe »SK3aMeHa B paMKax
MPOMEXXYTOUHOM aTTecTaluu CcTyAeHTOoB B rporecce ocsoenus OITOIT CITO c
rosiyueHreM cpefiHero obiero obpasoanus (ITTTKPC).



MECTO YUEBHOH JUCIIUILIMHBI B YYEBHOM IIJIAHE

B rpogeCCUOHATILHOU obpa3oBarebHOM opraHu3alyu,
peasiu3yrolrieil oOpa3oBarebHYI0 IPOTpaMMy CpefiHero o0iiero oOpa3oBaHus
B nipefiesiax ocBoeHus: OITOIT CITO Ha 6a3e ocHOBHOTO 0011jero oOpa3oBaHus,
yueOHas AucHUIIMHa «Pu3nKa» u3ydaeTcsi B 001jeobpa3oBaTe/IbHOM IHKIIe
yuebHoro riaHa OITOIT CITO Ha 6a3e ocHOBHOro o6iijero obpa3oBaHus C
rosiyueHreM cpefiHero obiero obpasoanus (ITTTKPC).

B yuebHom 1uiaHe [ITIKPC, wMecto yueOHOW JAWCIUTIIMHBI
«Pu3mKa» — B cocTaBe 0011e00pa30BaTe/IbHBIX YUeOHBIX AUCIUTIINH
NpodWIbHBIX, (HOPMUPYEMBIX W3 00s3aTe/IbHbIX TMpPeJAMETHBIX 00/acTei
®I'OC cpemHero obOmjero obpa3oBanus, mas1  mnpodeccun  CITO
COOTBETCTBYIOIIeT0 TIpodu/si mpodeccroHambHOT0 06pa3oBaHMs.



PE3YJIbTATBI OCBOEHN S YUYEBHOU AV CIIUTL/IMHBI

OcBoenne  cofepXaHusi  y4eOHOW  AMCOUIUIMHBL  «PuU3MKa»

obecrieuriBaeT JOCTHWXKeHUe CTyJeHTaMU C/IeAYIOIHUX pe3y/IbTaToB:
JIMYHOCTHBIX:

YyBCTBO TOPJOCTA M YBaXEHHUST K MCTOPUHM M JJOCTHXKEHUSIM
OTeuecTBeHHOH (pu3mueckoll HayKd; (U3NUYecku rpaMOTHOe TOBeZieHre B
nipoheCcCHOHaTLHOM JIesSTe/TbHOCTUA U ObITY Tipy obpaiijeHuu ¢ ripubopaMu
W YCTPOMCTBaMU;

TOTOBHOCTH K TPO/IOJDKEHUIO 00pa30BaHMS M TMOBBIIIEHUsST KBa/TH(DUKALINN
B u30paHHOW TpodecCHOHA/NLHON  [1eATeJIbBHOCTH W OOBEeKTHBHOE
0CO3HaHUe PO/ HU3NUECKUX KOMITETEHLIUN B 3TOM;

yMeHHe HCIMO0/b30BaTh JAOCTWKEHHWsS COBPEMEHHOUW (hHM3UUYeCcKOl HayKu U
bu3nUeCcKux TeXHOIOT U JUTST TIOBBIIIIEHUS COOCTBEHHOTO
WHTE/I/IeKTYyalbHOTO  pa3BUTUs B BBIOPAHHOW  TpodecCcrHoHaIbHOU
JesITe/IbHOCTH;

yMeHUe CaMOCTOSITe/IbHO /JOOBIBaTh HOBBIE i cebsi pu3nueckue 3HaHWS,
WCTIOMB3YS AJIs1 3TOTO [JOCTYITHbIE UCTOUYHUKHM UH(MOPMALNY;

yMeHHe BbICTPAauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIIEHHUS] B KOMaH/e TI0
PeIIeHHIo 00X 3a/1au;

yMeHHe YTIpaB/isiTh CBOeW T103HaBaTebHON [leATeNbHOCThIO, TTPOBOAUTD
CaMOOIIeHKY YPOBHsI COOCTBEHHOTO MHTE/UIEKTYaTbHOTO Pa3BUTHS;

i OOyJarIUXCs C OrpaHWYeHHBIMA BO3MOXXHOCTSIMUA  37I0DPOBBSI:
B/IaJleHHe OCHOBHBIMH [JOCTYITHBIMA METOZIaM{d HAy4HOTO TI03HAHUS,
UCTIONIb3yeMbIMA B (u3MKe: HaO/o/leHHe, OMNHUCaHWe, W3MepeHue,
SKCIIEPUMEHT;  yMeHWe  o0pabarbiBaTh  pe3y/bTaThl  HM3MEPeHWH,
OoOHApy)KHUBaTh  3aBUCUMOCTb MEXJy (U3UYECKMMU BeTMUHUHAMUY,
0O0BSICHITH MOTyYeHHbIe pe3y/bTaThl U [ie/IaTh BBIBO/IBI;

MeTalipe AMEeTHBIX:

WCII0/Ib30BaHWe Ppa3/IMuHbIX BUJOB T0O3HABaTe/bHOW JesiTelbHOCTU ISt
pellieHys (U3UUECKUX 3aZiay, MPMMeHeHWe OCHOBHBIX METO/0B IO3HaHUs
(HabsroeHus,

OMUCAHUS], U3MepeHusl, FIKCIIepUMeHTa) [Jisi U3yueHUsl pPa3/IMuHbIX CTOPOH
OKpYy»Karolen J1eMCTBUTeTbHOCTY;

WCII0/Ib30BaHNWEe OCHOBHBIX WHTE/JIEKTya bHbIX Orfepaluii: MOCTaHOBKU
3ajau, (OPMY/JMPOBaHUSI THUIIOTe3, aHaiuW3a W CHHTEe3a, CpaBHEHWS,
0000111eHUs], CUcTeMaTU3alluM, BbISIBJIEHUsS TIPUUKMHHO-C/IeICTBEHHBIX
CBsI3€M, TOMCKA aHajoroB, (hOPMYJMPOBAHUSI BBIBOJOB [/ U3yUeHUs
Pa3IUUHBIX CTOPOH (PU3NUYeCKUX OOBLEKTOB, sIBJIEHWN U TIPOL[ECCOB, C
KOTOPBIMU BO3HUKAeT Heo0X0AUMOCTh CTaJIKUBaThCS B
ripodeccrioHa/IbHOM cdepe;

yMeHHe TeHepHUpOBaTh W/Ied W ONpeJeNsiTh CpPe/CTBa, HeoOXOAUMbIe IS
UX peanu3alivy;
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yMeHWe  UCMO/b30BaTh  pa3/iduHble WUCTOUHHMKU /Il TI0JyYeHust
dbusrueckor UHPOpMal[1H, Ol|eHUBaTh ee J0CTOBEPHOCTb;

yMeHVe aHa/JW3uMpOoBaThb W TIPE/CTaB/ATb WH(OPMALMI0O B Pa3IMUHbIX
BUJAX;

yMeHuWe  MyOAMYHO ~ TIPeJCTaB/sITH  pe3y/bTaThl  COOCTBEHHOTO
WCC/IeJOBaHUs], BeCTH JUCKYCCUM, JAOCTYTHO M TapMOHUYHO coueTast
coJilep>kaHue U (popMbl Mpe/CTaB/sieMOr MH(OpMaLUy;

Ajisi  00ydJarolMxcsi C OrpaHUYeHHbIMHA BO3MOKHOCTSIMU  3/]OPOBBSI:
B/a/leHHe JOCTYIHbBIMU METOJJaMU CaMOCTOSITE/IbHOTO TUIaHMPOBaHUS U
npoBeJieHUs]  (PU3MUYEeCKMX SKCIIePUMEHTOB, OINWCaHUsl M aHajau3a
TMOJIyUeHHOW M3MepUTe/bHOM UH(OPMAaLUY, Orpe/ie/ieHus1 JOCTOBEPHOCTH
T0JyUeHHOT0 pe3y/bTara;

nmpeagMeTHBIX:

c(hOpMHUPOBAaHHOCTb TMpe/ICTaB/eHUH O Ppoad U MecTe GU3UMKU B
COBpPEMEHHOW HayyHOM KapTMHE MWpa; TOHMMaHue (U3UUeCcKou
CYLIHOCTH Hab/momaeMbix BO BceneHHOW siBlieHWM, poau GU3MKU B
dbopMHUpOBaHMM Kpyro3opa M (PYHKIMOHA/JbHOM T'DaMOTHOCTHU YeJjiOBeKa
JJ1s1 pelleHus TIpaKTUYeCKUX 3a/1ay;

BJIaZieHUe OCHOBOIIO/IararwIUMU bur3nueckumMu TIOHSITUSIMH,
3aKOHOMEpPHOCTSIMHM, 3aKOHaMW M TEeOPUSIMH; YBEPEHHOEe MCIOJIb30BaHUe
(r3UUeCcKol TePMUHOJIOTUH

CHUMBOJIMKWY;

BJIaZleHWe OCHOBHBIMM METO/lJaM{ HayUHOI'O TO03HaHUsl, UCII0/Ib3yeMbIMU B
¢dusuke: HabMOieHNEM, OMCAaHUEM, M3MepeHreM, SKCIIepUMEeHTOM;
yMmeHusi obpabaThiBaTh  pe3y/bTaThl  K3MepeHWM, 0OHapy>KHUBaTh
3aBUCUMOCTh MeXy (hU3UUeCKUMHU BeJTMUMHAMU, OOBSCHSITh T0/TyueHHbIe
pe3yJbTaThl U JleJlaTh BbIBO/bI;

c(hopMHUPOBaHHOCTb YMeHUsI pelllaTh (hU3uUYecKue 3a/lauu;
chOpMUPOBAHHOCTbL yMEHUsI TIPUMEHSATb T[OJyueHHble 3HaHUS IS
00bsICHEHUs] YCJIOBUM TIpOTeKaHUsi (U3WUeCKUX sIBJIeHW B TpHUpOJe,
nipoecCOHaILHOM cdepe

J/1S1 TIDUHSTHS IPAKTAYECKUX PELleHUN B TTIOBCETHEBHOM JKU3HY;
chopMHPOBAHHOCTh COOCTBEHHOM TTO3UIMH TI0 OTHOIIIEHUIO K (hr3UUecKoi
vH(MOopMaIK, MoyuyaeMom U3 pa3HbIX UCTOYHUKOB;

I/ CHenbIX W CAaboBUAAIIMX OOyuarol[uXCs: BiaZieHWe TpaBUIaMy
3anmucu pusrueckux Ghopmysn penbedhHO-TOUeYHON CUCTeMbl 0003HaUeHUM
JI. bparins.".
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TEMATHNYECKOE IVNTAHUPOBAHUE

TexHuueckuit mpodub MpodecCroHaTLHOT0 00pa30BaHusI.

[Tpu peanu3aiyu cofepkaHus obirieo6pa3oBarenbHON yueOHOM
JUCTUIUTIHBT «Du3uKa» B nipefiesiax ocBoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO
o611ero oobpa3oBaHusi ¢ MIoayueHHeM cpeiHero obirero oopazosanus (ITITKPC)
MaKCHUMasbHas yueOHast Harpy3Ka CTY/IeHTOB COCTABJISIET:

* 110 nipodeccuu CITO TexHuueckoro rpoduasi — 270 yac, U3 HUX ayJUTOpHast
(obsi3aTesibHasE) Harpy3ka CTY/IeHTOB, BK/rOuasi jabopaTopHble pabOThI, —
180 yac; BHeayJUTOpHasi caMoCTosITe/IbHast paboTa ctyeHToB — 90 uacoB.

TemMaTnueckui 11aH

Buji yue0HO# pabdoThI KommuecTBo yacoB

AyauTopHbIe 3aHATHUS.

Cojiep)xaHue 00yJeHuUst IIpodeccuu CITO
BeesieHue 2
1. [MexaHuKa 38

OCHOBBI MOIEKYISIPHOM (DM3UKU U
2. |repmovHamMuKu 24
3. |9neKTpoJvHaMUKa 54
4. |KonebaHust ¥ BOJIHBI 26
5. |OnTuHka 14
OCHOBBI CrieLiaIbHOU TeOpur
6. |oTHOCUTE/IBHOCTHU 4
7. |2/ieMeHTbl KBAHTOBOM (hH3UKHU 12
8. [9Bomtormsi BceneHHow 6
B TOM YUCJIe:
JlabopaTopHbIe padoThI 46
TIpakTHYecKue padoThl 52
HToro 180
IBHE&Y}.‘[I/ITOPHEIH caMocTosiTe/IbHasi pabora
[ToAroTOBKa yCTHBIX BBICTYILJIEHHM T10
3a/laHHBIM TemaM, 3Cce, JOK/IaZ0B,
pedepaToB, UHIUBU/Iya/IbHOTO MPOEKTA C
WCI0/Ib30BaHeM MH(OPMaI[OHHBIX
TEeXHOJIOTUH U JIp. 90
IIpomexxyTouHasi arTecTaius B (hopme 3K3ameHa
Bcero 270




TEMATHUUYECKUN IIJIAH M1 COJAEP)KAHUE YYEBEHOU JUCITUII/IMHBI « @PU3UKA»

HaumeHnoBaHue pa3pesnoB | Copep:kaHue yueOHOro MaTepuasa, jabopaTopHblie H npaktuueckue | O0beM | YpoBeHb
U TeM paboThl, BHeayAUTOPHAasi CaMOCTOATe/IbHAsA paboTa CTYAeHTOB, 4acoB | OCBOEHH
KypcoBasi padora (IIpoeKT) A
1 2 3 4
BBeaenue 2
Beenenune. du3uka - dusika - GpyHIaMeHTa/bHAsA HayKa o mipupoze. Habmoaenne u omvcaHue 2 1
dbyHaMeHTa/bHasg HayKa 0 | GU3NUecKux siBjieHu. PU3nueckKuii SKCrepumMeHT. EcTeCcTBeHHOHAYUYHbBIN
TIpUpo/e. MeTO[, T[I03HaHMUS, ero BO3MOXHOCTM U TpaHULbl TIPUMEHUMOCTHU.
OKCIIepUMEHT U TeOpus B IpoLiecce MO3HaHUs NpUpobl. MozaenupoBaHue
siBIeHA U 00BeKTOB TMpUpoAbl. V3MepeHue @U3MUECKUX BeIMUMH.
MogenvpoBaHue ¢puU3NUeCKUX SIBJIEHUM U TIPOLieccoB. Posib 3KCIiepuMeHTa
U Teopud B IIpoLjecce II03HAHUA MPUPOAbL. Pu3nueckas BeJIUYUHA.
[TorpemHocT w3MepeHUM (QU3WUYECKUX BeJWUMH. MekayHapoaHas
cuctema eauHul. dusmyeckue 3akoHbl. Ponb Qu3vku B (hOpMHUPOBaHUU
Hay4YHOM KapTUHBI MUpa. ['paHULbl IPUMEHUMOCTU (PU3NYECKHX 3aKOHOB.
[TonsiTue o (y3MUeCKOW KapTHHe MUpa. 3HaueHue (PU3KWKU MPU OCBOEHUH
npocdeccun CIIO.
1. Mexanuka 69/38/3
1
KunemaTuka 17/10/7
Mexanuueckoe  gBuwKeHue. Ilepememienve. Ilyte.  CKOpPOCTB. 2 1
PaBHOMepHOe NpsSAMOIMHENHOEe IB)KEeHUe.
JeMoHcTpanuu
3aBHCUMOCTh TPAeKTOPUH OT BbIOOpa CUCTEMBI OTCUETa.
Buibl MeXxaHUUeCKoro JBUKEeHUs.
IlpakTnueckas padora Nel ITepemerrienue. [1yTh. CKOPOCTB 2 2
YckopeHue. PaBHorepeMeHHOe TIpsSiMOJIMHeHOe aBikeHre. CBoOofHOe 2 1
najieHue.
[IB>keHUe Tesa, OPOIIEHHOTO IO/l YIJIOM K TOPHW30HTY. PaBHOMepHOe 2 1
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ABH)KEHHE 10 OKPY>KHOCTH.

ITpakTuueckas padora Ne2 KuHemarrka 2
3aKOHbI MeXaHUKHU 22/12/1
HbroToHa 0
[TepBbiti 3akoH HbtoToHa. Cuiaa. Macca. Mimnysbc. BTopoit 3akoH 2
HrroToHa. OCHOBHOM 3aKOH K/IaCCUYECKOM JMHAaMUKHU. TpeTud 3aKOH
HeroToHa.
JleMoHCcTpanuu
3aBUCUMMOCTb YCKOPEHHUs Tejla OT ero MacChl U CWJIbI, JEUCTBYIOIEN H4
TeJo.
CrioxkeHue cuJl.
PaBeHCTBO ¥ MPOTUBOMOJIOKHOCTb HarpaB/ieHUsT CUI JEUCTBUSL U
TIPOTUBOZIENCTBUSI.
IIpakTnueckas padora Ne3 3akoHBI MexaHUKU HbIOTOHA 2
3aKOH BCEMHUPHOIO TAroTeHus. I'paBUTaliioHHOe mosie. Cruia TsKeCTH. 2
Bec. Crioco6n1 n3mepeHust Macchl Tesl. CUIbl B MeXaHUKe.
JleMoHCTpanuu
3aBHMCHUMOCTb CUJIbl YIIPYTOCTH OT Ae(opMaljvu.
Cunbl TpeHus.
HeBecomMocCTb.
IIpakTnueckas pa6ora Ned4 Cusibl B MEXaHUKeE. 2
JlaboparopHast pab6ora Nel UVccrnemoBaHwe [JBWKEHHS Tela TIOf 2
JIeMCTBHEM MTOCTOSIHHOM CHJIBI.
JlaboparopHast paGora Ne2 I3yueHHe 0COOEHHOCTEM CUJIbBI TPEHUS 2
(CcKONBXKEeHUs).
3aKOHbI COXPaHEeHUS B 28/16/1
MeXaHHuKe 4
3aKOH COXpaHeHHUsI UMITyJ/ibca. PeakTuBHOe ABiKeHHe. Pabora cubl. 2

PaboTa moTeHI[HabHBIX CH/I. MOIIHOCTb.
JeMoHCcTpanuu
PeakTHBHOe [IBU)KEHUe.
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OHeprus. KuHetnueckass 3Heprus. [loteHuuanbHas 3Heprus. 3akOH 2 1
COXpaHeHMs1 MexaHU4eCcKou sHepruu. [IprMeHeHre 3aKOHOB COXPaHEHMUS.

JleMoHCTpanuu
[Tepexo/| OTeHL[MaIbHON SHePTUU B KUHETUYECKYH0 U 06paTHO.
ITpakTuueckas padora Ne5 3aK0HBI COXpaHeHHS B MeXaHUKE 2 2
JlaboparopHasi padora Ne3 M3yueHHre 3aKOHa COXpaHeHUs UMITYJ/IbCa. 2 2
JlaboparopHasa pa6ora Ned4 CoxpaHeHHe MeXaHUUECKOW SHEPTUu Ipu 2 2
JIBWDKEHUU Tesia Mo/, IeCTBUEM CUJI TSPKECTU U YIIPYTOCTH.
JlaGopaTopHasa pab6ora Ne5 CpaBHeHre pabOThl CHIBI C HU3MEHEHHEM 2 2
KWHETHUYeCKOU SHepryu TeJia.
JIaboparopHasi pabora Ne6 V3yueHre 3aKOHOB COXpaHeHHUs Ha MpUMepe 2 2
y/lapa 11apoB 1 0a/IJTMCTUYeCKOT0 MasiTHUKA.
IIpakTnueckas pa6ora Ne6 MexaHuKa 2 2
BHeayjuTopHasi camocTosiTe/IbHas padora Nel MexaHuKa 18 2

2. OCHOBBI MOJIEKY/IAPHOM 47/24/2
(11)7371847 81 3
TePMOJUHAMMHKHU
OCHOBBI M0JIEKYJ/IAPHO- 10/6/4
KHHeTHUYeCKOH TeopHH.
N peanbHbIN ras

OCHOBHBIE TOJIOXKEHUS MOJIEKYJ/IIPHO-KUHETUYeCKOM Teopru. Pa3mepsl v 2 1
Macca Mosekya U aToMoB. bpoyHoBckoe aBrkenue. Iuddysus. Cuabl u
JHEprHUsi Me>XKMOJIEKYJISIPHOTO B3aumo/eiicTBusi. CTpoeHre ra3000pa3HbIX,
JKUIKUX U TBepAbIX Tesl. CKOPOCTU ABUKEHUS MOJIEKYJ/T U UX U3MepeHue.

JleMoHCTpanuu

[IBr>xeHre OPOYHOBCKUX YaCTHI].
Huddy3sus.

WNpeanvHbiii ra3. [aBneHune ra3a. OCHOBHOe ypaBHeHHE MOJIEKYJISIPHO- 2 1

KUHETUYeCKOW Teopuu ras3oB. Temrieparypa U ee u3MepeHue. ['a3oBbie
3aKOHBI. AOCOIOTHBIA HYJIb TemIiepaTypbl. TepMoAuHaMUuecKast IIKasa
TeMIepaTypbl. YpaBHEHWE COCTOSIHUSI WJeanbHOro rasa. MoJisipHas
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ra3oBasi OCTOSIHHasI.
JeMoHCcTpanuu
W3meHeHWe [aB/ieHUs ra3a C UW3MEHEHHWEeM TeMmepaTypbl MpU
MOCTOSIHHOM 0OBeMme.
V30TepMrUYeCKHii M W300apHbIM MPOLIECCHI.

IMTpakTuueckass padora Ne7 OCHOBBI MOJEKYIIPHO-KMHETUUECKOU 2
Teopuu. VleanbHbIi ra3
OCHOBBI TEPMOJMHAMHUKH 7/4/3

OCHOBHbIE TIOHATUSI U OrpefesieHVs. BHYTpeHHSIE 3Hepryusi CUCTEMBI. 2
BHyTpeHHsI1 SHeprusi ujeaabHOro ra3a. Pabora u Teriota Kak (opMbI
repejauu 3Hepruu. TeryioeMKOCTb. Y ie/ibHasi TerI0OeMKOCTb. Y paBHEeHUe
TerioBoro ©OanaHca. [lepBoe Hauano TepMOAWHAMMKH. AuabaTHBIN
npoijecc. IlpuHuun [gelcTBUsi TeryioBoM MaivHbl. KII/] TersioBoro
JABuratesisi. Bropoe Hauasio TepMOJMHAaMUKU. TepmoarHaMuueckas 1iKasa
TemriepaTyp. XoJIOAW/IbHble MalluHbL. TeruioBble ABuratend. OxpaHa
TPUPO/IbI.

JeMoHCcTpanuu
Vi3MeHeHVe BHYTPeHHeM SHEPruM Tejl MPU COBepIleHuH paboTel. Mojenu
TeIJIOBBIX JIBUTaTesIel.

IIpakTnueckas pa6ora Ne8 OCHOBBLI TEpMOAMHAMUKU 2

CBoiicTBa NapoB 10/4/6

WNcnapenve W KoHJeHcalys. HaceklllleHHbIM Nap YW ero CBOKMCTBaA. 1
A6conroTHasi M1 OTHOCHTe/IbHAsI BIaXKHOCTh BO3Ayxa. TouKa pochl.
JIaGopaTopHas pabora Ne7 V3mMepeHue BIaKHOCTH BO3ZyXa. 1

Kunenve. 3aBUCUMOCTb TeMIiepaTypbl KUIIEHUS OT JjaBJ/IeHUS. 1
[TeperpeTbili Map U €ro UCIOJIb30BaHUE B TEXHUKE.

JleMoHCcTpanuu

Kurienue BObI 1Py MOHWKEHHOM [1aBJ/IEHUM.
[IcuxpomMeTp ¥ TUrpoOMeTp.
JlaboparopHast pabora Ne8 Ii3yueHne 0COOEHHOCTEM TEIIOBOTO 1

pacIlIUpeHust BOJbI.
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CBolicTBa XXHJKOCTeH 7/4/3
XapakTepuCTHKa >XUAKOT0 COCTOSIHUS BelllecTBa. [[0BepXHOCTHBIN CJIOM 2
JKAOKOCTH. OHEpPrusi IOBEPXHOCTHOTO CJiosl. SIBjeHWs Ha TrpaHulLle
JKUIKOCTU C TBEPAbIM TeJIOM. Kanu/uisipHble siBIeHUs.
JleMoHCTpanuu
SIBneHrs MOBEPXHOCTHOIO HATSDKEHUs U CMaYUBaHUS.
JlaGopaTopHasi padora Ne9 l3mMepeHre TTOBEepXHOCTHOTO HaTSHKEHUSI 2
JKUJKOCTH.
CBoiliCcTBa TBep/JbIX Tejl 13/6/7
XapakTepucTHUKa TBepPAOr0 COCTOSIHUSI BelljeCcTBa. YTMpyrue CBOWMCTBA 2
TBep/ibix Tej. 3akoH ['yka. MexaHWuecKrve CBOWCTBA TBEp/bIX TeJl.
TeryioBoe pacuiMpeHue TBepAbIX Ten W kugkocred. [lnaBneHue u
KpUCTaJI/TA3aLysl.
JeMoHCTpanuu
Kpucranibl, amopdHbIe BellecTBa, )KUJKOKPUCTA/ITIMUEeCKHUe TeJa.
IIpakTnueckasas pabdora Ne9 OCHOBbI MOMEKY/ISPHONH GU3NKK U 2
TepMOJUHAMUKU.
JIaGopaTopHas pa6ora Nel0 HabmrozeHue rpoliiecca KpHCTa/lTU3al[HH. 1
M3yueHue fnedopmaliiy pacTshHKeHUs.
JIaboparopHasi padora Nell V3yueHue TeIOBOTO pacIIMpeHUst TBePbIX 1
TeJl.
BHeayquTopHasi caMmocTosAaTe/TbHasA padora Ne2 OCHOBBI MOJIEKY/ISIPHOM 12
(bM3UKHY ¥ TepMO/IMHAMUKM.
3. D/IeKTpoANHaAMMKA 94/54/4
0
J/IeKTpU4YecKoe moJsie 20/12/8
OJleKTpruyeckue 3apsi/bl. 3aKOH CoXpaHeHus 3apsja. 3akoH KysioHa. 2
JeMoHcTpanuu
B3anMo/ielicTBUe 3aps>KeHHBIX TeJl.
IIpakTuueckas pabora Ne10 3akoH KyJioHa. 2
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O/leKkTpruuyeckoe 1oJsie. HampsykeHHOCTb — 3JIeKTPUUYeCKOro  IIOJIS.
[TpUHLIUII CyTepro3uLvU 1nosield. PaboTa cust 3/1eKTpOCTaTUUeCKOro TOJIs.

[ToTenuumarn. Pa3sHocTh TOTEeHLUAaI0B. OKBUIIOTEHLIMA/IbHbIE
MOBepXHOCTHU. CBsA3b MKy HaTPSyKeHHOCTbIO U Pa3HOCTHIO TIOTEHLUAI0B
3/IEKTPUYECKOro  moJis.  [W3/IeKTpUKM B 3JIEKTPUUECKOM  TI0JIe.
[Tosisspy3auyst JU3/1EKTPUKOB.

[IpoBoAHUKU B 3y1eKTpuyeckoM 1osie. KoHpeHcatopel. CoefviHeHUe
KOH/IEHCAaTOpPOB B 0atapeto. OHeprusi 3apsDKeHHOTO0 KOHJeHcaTopa.
OHeprus 371eKTPUYeCKOro IoJs.

JeMoHCcTpanuu
IIpOBOAHUKU B 3/IeKTPUYECKOM I10JIe.

[IV3/IeKTPUKU B 3JIEKTPUUECKOM I10J1e. KOHeHCaTOpBL.

IIpakTnueckas padora Nell DekTpuueckoe 1ose

2

3aKO0HBI MOCTOSAHHOI'0
TOKa

40/20/2
0

YcnoBus, HeoOXOAWMBIE [JIT  BO3HUKHOBEHWSI W IOAJeP>KaHHS
3/1IeKTpAUeCcKoro Toka. Cuia TOKa M IUIOTHOCTb TOKa. 3akoH Oma mjist
yuactka 1jeru 6e3 3/1C.

2

IIpakTHueckas padora Nel2 Cusa TOKa U IJIOTHOCTh TOKa. 3aKOH Oma
Ju1s yuacTtka term 6e3 O/1C.

3aBUCHMOCTb 3/IEKTPUUYECKOr0 COIPOTUBJIEHUS OT MaTepuasa, JJIUHbI U
IJIOLa  TIONepeyHoro  CeyeHWss  IPOBOJHUKA. 3aBUCHUMOCTD
3JIEKTPUYECKOr0 CONPOTHBIIEHUS TIPOBOJHUKOB OT TeMIlepaTyphl.

ONeKTPOABWKYLasi Cula WCTOYHMKA TOKAa. 3akOH Oma [/ MOJIHOU
LIeTIH.
CoegvHeHne TIpOBOAHUKOB. CoeJMHeHHWe WCTOYHUKOB 3JIEKTPUYECKOU
3Hepruu B OaTapero.

ITpakTnueckas padora Nel3 3akon Oma /15t TIOJTHOM Lieru.
CoeiHeHKe IPOBOHUKOB.

Jlaboparopnasa pab6ora Nel2 Ompegenenne 3/C u BHyTpeHHero
COTIPOTHUBJIEHUSI ICTOUYHUKA HATIPSDKEHUSI.
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JIaboparopHasi pa6oTa Nel3 13yuenne 3akoHa OMa /11 TIOJTHOM LIETTH. 1
JIaGopaTopHas pa6ora Neld M3yueHne 3akoHa Oma /151 yuacTKa LeTiH, 1
10C/Ie/I0BaTeIbHOrO U Mapasijie/ibHOr0 CoeIMHeHUsI MPOBOAHUKOB.
3akoH [Ixoyns—/lenria. Pabora ¥ MOIIHOCTH 3/IEKTPUUECKOTO TOKA. 2
TenioBoe feMCTBYE TOKaA.
JeMoHCcTpanuun
TernnoBoe JieficTBHE 37IEKTPUUECKOT0 TOKA.
IIpakTnueckas padora Nel4 3aKoHbI TOCTOSIHHOTO TOKa 2
JlaboparopHasi pabora Nel5 Ormpezenenve Ko3hduipieHTa M0Ie3HOTO 1
JIeCTBUSI 3/1IEKTPUUECKOr0 YaliHUKa.
JIaGopaTopHas pabora Nel6 OmpezesieHre TemriepaTypbl HATH JIaMITbI 1
HaKaJ/IMBaHWUsI.
J/IeKTPUUYEeCKHH TOK B 7/4/3
MOJIyNPOBOJHUKAX
CobcTBeHHast MPOBOAMMOCTh TTO/TYTIPOBOHUKOB. [10/TyTIPOBOIHUKOBBIE 2
IpuOOpHI.
JleMoHCTpanuu
CobcTBeHHasi ¥ TIpUMeCHas TPOBOJWUMOCTb  TIOJIyTIPOBO/IHUKOB.
[TonyrpoBOJTHUKOBBIN AUO/I.
Tpan3ucrop.
Mexanuka. OCHOBbI ~MOJIEKY/ISIPpHOM (U3UMKA W TePMOJAUHAMMKU. 2
DJIeKTPOIUHAMMKA
MarHuTHOe 1noJie 10/6/4
BekTop MHAYKIMM MarHUTHOTO Mojsi. [leliCTBUe MarHUTHOTO IO/l Ha 2

MPSIMOJIMHEWHBIA TIPOBOJHUK C TOKOM. 3akOH Ammepa. B3anmopencrsue
TOKOB. MarHUTHbIN TOTOK.

JleMoHCTpanuu

OnbIT

opcreja.

B3aumMoielicTBre MPOBOAHUKOB C TOKaMHU.

OTKJ/IOHEHHE 5/IEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.
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OJIeKTpPOBUTaTe/Ib.
ONeKTpOU3MepUTe/IbHbIe TIPUOOPHI.

Pabora 1o mepeMeliieHUIO TPOBOAHUKA C TOKOM B MarHUTHOM IIoJjie. 2
[elicTBMe MarHWTHOTO TMOJsI Ha ABWKyluicsa 3apsz. Cuna JlopeHia.
OrnipeienieHne yie/bHOTO 3apsifia. Y CKOPUTEJIN 3apsKEHHbIX YaCTHLI.
IlpakTHyeckas padora Nel5 MaraurHoe rose 2
J/IeKTPOMarHuTHas 19/12/7
HHAYKLUSA
OJIeKTPOMarHiTHasi UHAYKLIUS. 2
JeMoHCTpanuu
OJIeKTPOMarHMTHasi UHAYKLIUS.
JlaGopaTopHasa paGora Nel7 li3yueHue sIB/IeHUSI 371€KTPOMarHUTHOM 2
WH/TYKLIWU.
BuxpeBoe s/1eKTprueckoe 1oiie. 2
JeMoHcTpanuu
Pabora a/eKTporeHeparopa.
TpaHcdopmarop.
CaMOUHAYKLKS. DHEePryust MarHUTHOTO T10JIA. 2
JeMoHcTpanuu
OJIeKTPOMarHiTHasi  MHAYKLUS.
OrmbiTel ®apages.
3aBucumocTh B/1C caMOMHAYKIMA OT CKOPOCTU U3MEHEHHUsI CUJIbI TOKa
Y MUH/IYKTUBHOCTH TIPOBO/IHUKA.
IMTpakTuueckas padora Nel6 DneKTpoarHaMUKa 4
BHeayguTopHasi camocTosiTe/TbHast padbota Ne3 DyieKTporHaMHKa 26
4. KonebaHus 1 BO/THBI 46/26/2
0
MexaHu4YecKue Kojie0aHus 11/6/5
KonebarenpsHoe aBikeHue. 'apmoHnueckue KojeOaHus. CBOOOHBIE 2

MeXaHUUuecKrue Kosiebanus. JIMHelHble MeXaHH4YecKHe KosieOaTe/bHbIe
cuctembl. [IpeBpailieHre SHepruvd TMpU  KosjebaTelbHOM JBHKEHWM.
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CBoOofHbIE 3aTyxaroll[ie MeXaHhueckKue KoyiebaHus. BbIHYKIeHHbIe
MexaHU4YecKre KojebaHus.

JleMoHCTpanuu

CBoOO/HBIE M BBIHY>K/IEHHbIE MeXaHUUeCKHe KomebaHusl.
Pe3onanc.

IIpakTHueckas padora Nel7 MexaHuueckre KosebaHus 2
JlaGopaTopHass pa6ora Nel8 I3yueHWe 3aBUCHMOCTH IIepUoOfa 2
KonebaHuil HUTSHOTO (WM TIPY)KUHHOTO) MasiTHUKA OT JJTMHBI HUTU (WIH
Macchl Tpy3a).
Yrupyrue Bo/IHbI 7/4/3
[Toriepeunble ¥ TIPOAOJIbHBIE BOJIHBL. XapaKTepPUCTHUKU  BOJIHBI. 2
YpaBHeHue TUIOCKOM Oeryirieit BoiHbI. VIHTepdepeHiys BoH. [ToHsATHE O
IvdpakLK BOJIH. 3BYKOBbIE BO/HBL. Y IbTPa3BYK U €r0 IPUMEHEHUE.
JeMoHCTpanuu
Obpa3oBaHue U pacripoCTpaHeHue YIIPYruX BOJIH.
YacroTta KonebaHu# ¥ BbICOTAa TOHA 3BYKa.
IlpakTHueckas padora Nel1l8 Ymipyrue BomHbI 2
J/IeKTPOMarHUTHbIEe 21/12/9
KoJle0aHus
CBoOoziHBIE 3/IEKTPOMArHUTHBIE KosieOaHus. [lpeBpailleHue 3HepTUUd B 2
KosebaTe/lbHOM KOHType. 3aTyxXaloll[ie 3/IeKTPOMarHUTHbIE KoebaHus.
['eneparop He3aTyXarl[uX 3/1EKTPOMarHUTHBIX KosebaHUi.
BbIHY>K/IeHHbIEe 2/IeKTpUUeCKre Kojie0aHusl.
IlpakTnueckas  pabora Nel9 [IpeBpaiieHne  SHeprMM B 2
KosnebaTeslbHOM KOHTYPe.
[lepemenHbli TOK. ['eHepaTOp mepeMeHHOro TOKa. EMKocTHOe u 2

WHAYKTABHOE COMNPOTUBJIEHUSI TI€peMeHHOro Toka. 3akoH Oma jjs
9JIEKTPUYECKOW 1Iefd TepeMeHHOro TokKa. PaboTta W MOIIHOCTb
TepeMeHHOro Toka. ['eHepaTopsl TOKa.

JleMoHCTpaLuu

OcuuniorpaMMa rnepeMeHHOr 0 TOKa.
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KoHgeHcaTop B 11y ITepeMeHHOT0 TOKa.
Kary1ka “HAYKTUBHOCTH B 1[eTTH TIePeMEeHHOT0 TOKa.
Pe30HaHC B 1T0C/Ie10BaTe/TbHOM IeMH IIepeMEeHHOT0 TOKa.

JlaGopaTopHass paGora Nel9 VIHAYKTHBHbIE MW  €MKOCTHOE 2
CONPOTHUBJICHU B LIelU [IepeMeHHOI0 TOKa

Tpancgopmaropsl. TokM BbICOKOM 4acToThl. [lonmyueHue, nepemauva u 2
pacripefiesieHue 371eKTPO3HEePryu.

JleMoHCcTpanuu
TpaHcdhopmarop.

IlpakTuyeckas padora Ne2() DjeKTpOMarHUTHbIe KoJjieOaHuUs 2

JJ/IEKTPOMArHUTHbIE 7/4/3
BOJIHBI

O/1eKTpOMarHuTHoe rosie KakK 0COoOBIit BU[, MaTepuu. 2
DyeKTpoMarHuTHBIe BOHBI. BubpaTop 'epiia. OTKpPBITHIN KoiebaTembHbIN
KOHTYp. M3o06perenue paguo A.C. IloroBeiM. [ToHSTHE O paZiMOCBS3H.
[IpriMeHeHMe 3/1IeKTPOMarHUTHBIX BOJIH.

JeMoHcTpanuu
N3nyueHue v npueM 3/1eKTPOMarHUTHBIX BOJIH.
Pagrocssse.
IIpakTHueckas padora Ne21 KomebaHusi ¥ BOTHBI 2
BHeayguTopHasi camocTosiTe/IbHast padbora Ned KonebaHust ¥ BOJTHbI 14

5. OnTuka 26/14/1
2
IIpupojga cBeta 11/6/5
CKOpOCTb pacrpoCTpaHeHus1 CBeTa. 3aKOHbI OTPAKeHUS U TIPeJIOM/IEHUS 2

ceeta. IlomHoe orpaxkenue. JIuH3bl. ['71a3 Kak onruvyeckas CUCTeMa.
OnTryeckuie IPUOOPBI.
JleMoHCcTpanuu
3aKOHbI OTPaKeHus Y IIpeJIOM/IeHUsI CBeTa.
ITonHOe BHYyTpeHHee OTpPayKeHUe.
Onrtryeckuie IpUOOPBI.
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JlaboparopHass pa6ora Ne20 I3yueHue wu3obpakeHHSI TIpPeIMETOB B 2
TOHKOU JIMH3eE.

IIpakTnueckas padora Ne22 [Ipuposa cBeta 2

Bo/iHOBBIE CBOMCTBA CBeTa 15/8/7

WNurepdepeniiusi  cBera. KorepeHTHOCTb ~ CBETOBBIX  JIyUeil. 2
WNurtepdepeniiusi B TOHKUX muieHKax. [1oockl paBHOM TOMIMHBL. Kosblja
HetoToHa. MWcnosb3oBaHve wuHTepdepeHIIMM B Hayke U TeXHUKe.
Hudpakiysa cBeta. [Judpakuys Ha e B MNapa/iefbHbIX Jiydax.
HNudpakivonHas pemietka. I[loHsitnue o rosorpadguu. Ilonspuzaiius
nonepeuHbix BoyiH. [lonsipusanust ceeta. /[IBOWHOe JiyderpesoM/ieHHe.
[Tonsspoupel. Qucrniepcusi cBeta. Bugbl crieKTpoB. CrieKTpbl MCITyCKaHUS.
CrieKTpbl MOT/IOL[eHUs1. Y IbTpa(uoeTOBOe U UH(PpaKpacHOe W3J/TyUeHUs.
PentrenoBckue syun. VIX npyuposa U CBOMCTBA.

JeMoHcTpanuun

WHuTepdepenus cBerta.

HNudpakiys cBeTa.
[TosnyyeHue crieKTpa C MOMOILIbIO AUGPAKLIMOHHOM pelleTKH.

ITonspusauus

CBeTa.

[TonyueHue crieKTpa C MOMOI[BI0 IPU3MBI.
CrieKTpOCKOTIl.
JlaboparopHasi pabdora Ne21 M3yueHue uHTepdepeHIUH U AUGPAKIAN 2
CBeTa.
JlaGopaTopHasa paGora Ne22 TI'pafiyupoBKa CIEKTPOCKOMA W 2
onpejieJieHHe IJIMHbI BOJTHbI CIEKTPaIbHbIX JIMHUM.
IIpakTHueckas padora Ne23 Ornrrka 2
BHeayguTopHas caMmocTosiTesibHasi pabora Ne5 OnTrika 8

6. OCHOBBI crIeHa/ILHOH 4
TeOpPUM OTHOCUTE/IbHOCTH

[IpyHLMIT OTHOCUTENIBHOCTU ['anues. 2

[TocTynarel crieliuaabHOM TEOPUU OTHOCUTE/IbHOCTA DUHILTEHHA.
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CBs13b 3MEHEeHUs1 MacChl U SHEepIruu.

2

7. D1eMeHTbl KBAHTOBOH 24/12/1
buzuku 0
KBaHTOBasi onTHKa 7/4/3

KBanToBas rumnotesa I[lnanka. @oToHbsl. BHemHW (OTO3/1€KTpUYECKUNA 2
s¢dekt. Buytpennurt hotosddekt. Turbl (hOTO371€MEHTOB.

JeMoHcTpanuu
doTo3dekT.
ITpakTuueckas padora Ne24 KBaHTOBast ONTHKA 2

®dusukKa aToma 7/4/3

PasButue B3r/IIJ0B Ha CTpPOeHWe Bel[eCcTBa. 3aKOHOMEPHOCTU B 2
aTOMHBIX CIlIeKTpax Bogopoza. faepHas wogens aroma. OIbITEI
O.Pe3epdopma. Mogens atoma Bogopojga 1o H.bopy. KaHTOBBbIe
reHepaTopbl.

JleMoHCTpanuu
JIvHeluaTble CrieKTPbI Pa3/IMUHbIX BeIeCTB.
N3nyueHue sa3epa (KBAaHTOBOTO reHepaTopa).

IIpakTuueckas pabora Ne25 ®usrka aToma 2

®u3uKa aTOMHOI0 sjpa 10/4/4

EcrecTBeHHass pajyMOaKTUBHOCTb. 3aKOH paJMO0aKTMBHOIO pacraja. 1
Criocobbl Hab/FO[eHUsT Y PerucTpaldy 3apsyKeHHBIX uacTull. ODQdekT
BaBunoBa — UYepenkoBa. CtpoeHue aTtoMHOro sipa. edekTt macchl,
SHEepPrusi CBA3U U YCTOMYUBOCTb aTOMHBIX SIZIED.

AnepHble peakuuu. VCKycCTBeHHasi paJMOAKTUBHOCTh. [leneHue 1
TsDKeJIbIX saziep. LlenHada szepHas peakuus. YTipasiseMasi LieltHasl peakijysi.
Anepubii  peaktop. [lomydyeHwe pagyOaKTUBHBIX HW30TONOB W MX
rnpuMeHeHue. buosiornueckoe [AeUCTBHe pPAAMOAKTHMBHBIX U3TyUYeHUM.
OneMeHTapHbIe YaCTHULIbI.

JeMoHCTpanuu

CueTurK MOHU3UPYIOLIUX U3TYUYEHUN.

IIpakTnueckas padora Ne26 DneMeHTbl KBAHTOBOU (PU3HKU 2

24



BHeayguTopHasi camMocrtosiTe/lbHass padora Ne6  DyeMeHTHI 8
KBAaHTOBOW (PU3UKU
8. OBosmronua BceneHHoOM 12/6/4
CTtpoeHue u pa3BuTHe 6/4/2
BcenenHou
3aKOHBbI [IBW)KEHUSI Te/l COJIHEUHOW CHUCTEeMbl. YCIeXd MeXaHUKUd B 1
M3yUeHUU JBW)KeHHs] HeOeCHBIX Te/T M pa3BUTHH KOCMOHABTUKH.
Hama 3Be3gHas cucrema — [l'anaktvka. [lpyrve rajakTHKW. 1
beckoneuHocTs BcenenHnoi.
JleMoHCTpanuu
ConHeyHasi cuctema (MOJesb).
dotorpadun niaHeT, cie/laHHble C KOCMUYeCKHX 30H/I0B.
Kapra JIyHs! 1 niaHer.
HabJttoieHue v onvicaHue JBYKeHUs] HeOeCHBIX TeJl.
[TonssiTie 0 xocMmosioruu. Pacuvpsromiasacsi BcenenHas. Mogenb 2
ropsiueii BcesnenHou. CTpoeHre U MpoUCXOXKAeHue ['alakTHK.
IBoJIIOLUS 3Be3]. 6/2/2
I'umore3a npoMcxXoXAeHus
Co/1HeYHOH CHCTeMBbI
TepmosiziepHbIii cuHTe3. [IpobsieMa TepMosi[iepDHON SHEPreTHUKU. DHeprus 1
CoJiH1Ia U 3Be3].
OBosouus 3Be3. CoBpeMeHHble MpefCcTaB/lieHuss O MPOUCXOXKIeHUN U 1
spomotmu  ConHila W 3Be3]. EauHasi ¢dusnueckass KapTHHAa MMpa.
[TprMeHUMOCTh 3aKOHOB (DM3UKHU [I71s1 0ObSICHEHHsI TIPUPOABI KOCMUYECKUX
00BEeKTOB.
JeMoHcTpanuu
CtpoeHue U 3BoOLIUS BeceneHHOU
BHeayquTopHasi camocTosTe/IbHasa padora Ne7 DBomolus BeceneHHoi 4
HTtoro 180
Bcero 270
JK3aMeH 6
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- 03HAaKOMUTE/TbHBIN (y3HaBaHHe PaHee U3yUeHHBbIX 00BEeKTOB, CBOMCTR);
- PernpoIlyKTUBHbIH (BBITIOJTHEHHE JesITe/TbHOCTH TI0 00pas3ily, MHCTPYKLIMU WU 10l PYKOBO/ICTBOM)
- TIPOAYKTUBHBIM (TIJTAHUPOBaHKE U CaMOCTOSITe/TbHOE BBITIOJTHEHUE esATeTbHOCTH, pellieHre Mpo0IeMHBIX 3a/iay)
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XAPAKTEPVCTUKA OCHOBHBIX BUJIOB YYEEHOM
AEATE/IBHOCTHA CTYJAEHTOB

Copepxanue
o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITe/IbHOCTH
CTY/IeHTOB
(Ha ypoBHe y4eOHBIX IeliCTBHH)

Beegenue

Y MeHMs1 TOCTaHOBKY Liesiel [1eATe/IbHOCTH, TJIAaHMPOBaHUS
COOCTBEHHOM JIeITeTbHOCTU /151 JOCTKEHUSI
MOCTAaB/I€HHBIX LieJ1el, MpeIBUAEeHUS BO3MOXKHBIX
pe3yJIbTaTOB 3TUX [|eMCTBUM, OpraHU3alii CAMOKOHTPOJIS U
OLIeHKU T0Jy4YeHHbIX pe3yJ/IbTaToB.
a3BUTHE CIIOCOOHOCTU SICHO U TOUHO U371araTh CBOU
BICJTH, JIOTUYeCKU 0O0CHOBBIBATb CBOIO TOUKY 3PEHMUS,
OCTIPUHUMAThb 1 aHa/IM3UPOBaTh MHEeHUsI CObeCceJHUKOB,
pU3HaBas MpaBo APYroro uejoBeKa Ha MHOe MHEHHUe.
pousBe/ieHre U3MepeHust (PU3NYecKUX BeJTMUUH U OLieHKa
PaHULIbI TOrPELIHOCTEN U3MepEeHUM.
[[IpeacTaBneHrie rpaHULIbI TTOTPEIIHOCTEN U3MepeHUH MPU
MOCTPOeHUU rparKoB.
Y MeHMe BbICKA3bIBaTh TUTIOTE3bI J/1sI 00bsCHEHUS
Ha0/TI0JaeMBbIX SIBJIEHUH.
Y MeHuMe nipesijiaratb MOZJE/U SIBJIEHUM.
YKa3aHue rpaHul] MPUMEHUMOCTH (PU3UUYeCKUX 3aKOHOB.
[13/10’)KeHie OCHOBHBIX TOJIOXKEHUH COBPEMEHHOW Hay4YHOU
KapTHHbI MUPa.
[IprBeseHre MPYMEPOB BAUSIHUS OTKPBITUM B (PU3KKe Ha
MpOrpecc B TEXHUKe U TeXHOJIOTUU TTPOU3BO/CTBA.
[crionb3oBaHue VIHTepHeTa [i/1s1 TOMCKa MHhOpMaliu

1. Mexanuka

KuHemaTtuka

pe/icTaB/ieHe MeXaHUUeCKOTo JBWKeHUSs Tesla
pPaBHEHUSIMU 3aBUCUMOCTH KOOPZIMHAT U MpOoeKIei
KOPOCTU OT BPeMeHH.

pe/icTaB/ieHe MeXaHUUeCKOTO JIBMKEHUS Tesla
padvKamM¥ 3aBUCHUMOCTH KOOP/JIMHAT Y MPOEeKLUen
KOPOCTU OT BPEMEHH.

rpefieJieHre KOOpJWHAT MPOWJeHHOT0 MyTH, CKOPOCTU U
CKOpeHMUs TeJia 1o rpadyvkam 3aBUCUMOCTU KOOPJAWHAT U
POEKII1I CKOPOCTH OT BpeMeHU. Oripe/iesieHre KOOPAUHAT
PO/IEHHOTO TTYTU, CKOPOCTU U YCKOPEHUs TeJia To
paBHEHUSIM 3aBUCUMOCTU KOOPZAUWHAT U MPOeKIIU
KOPOCTU OT BPeMeHH.

pOBejleHre CPaBHUTEeTLHOTO aHa/ll3a PaBHOMEPHOTO U
aBHOTIEPEMEHHOT0 JIBU)KEeHUH.

Ka3aHHe MCI0/Ib30BaHMsI TIOCTYIIaTeIbHOTO U
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palaTesIbHOTO ABMKEHUM B TEXHUKE.
proOpeTeHHe OIbITa pabOThl B IPYIITIe C BLITIOJHEHHEM
a3/TMYHBIX COLIMAJIbHBIX POJIEH.
a3paboTKa BO3MO>KHOM CUCTeMBI IeMCTBUM U KOHCTPYKILIUH
11 SKCIIePUMEHTa/IbHOTO Onpe/ie/IeHUs] KHHeMaTUYeCKUX
Be/TMYMH.
[[IpencraByeHre MHGOPMALMK O BUIaX ABWXKEHUS B BU/JlE
TaO/ILIBI
3akoHbI coxpaHeHus1 [[[priMeHeHHe 3aKOHa COXpaHEeHUsl UMITy/IbCa JJIs1
B MeXaHUKe BIYUC/IEHUS] U3MEHEeHUM CKOPOCTeU TeJl MPU UX
3aMMO/IeCTBUSIX.
3MepeHHe paboThl CUJ/T U U3MeHeHHe KHHeTUUeCKOn
HEepryu Terna.
bIUKC/ieHre paboThl CUJI U U3MeHeHUsT KWHeTUUeCKon
Hepruu Tesa.
BIYUCJIEHUE TIOTEeHL[MA/IbHOW SHEPIuu Teq B
PaBUTALIMOHHOM TI0JI€.
rpefiesieHre TOTeHL[MaTbHOM SHePTUM YIIPYTO
e(OpMHPOBaHHOTO TeJla M0 U3BeCTHOU JedopMaLiviy U
eCTKOCTH TeJIa.
pUMeHeHHe 3aKOHa COXPaHeHHs MeXaHUYeCKOM SHepruun
pH pacueTax pe3y/bTaTOB B3aUMOJENCTBUN Tell
PaBUTALIMOHHBIMU CHU/IaMU U CUJIaMU YTIPYTOCTH.
Ka3aHue rpaHul] MPUMEHUMOCTH 3aKOHOB MeXaHUKHU.
Ka3aHue yueOHbIX AUCIUIUIVH, TIPHU U3yYeHUH KOTOPBIX
CT0JIb3YIOTCS 3aKOHBI COXPAHEeHUs
2. MonekyssipHas ¢pusuka. TepMmoariHaMUKa

(OCHOBBI BITIOJIHEHUE SKCTIEPUMEHTOB, CY>KALLUX JJ1s1
MOJIEKYJISPHO- 60CHOBaHUS MOJIEKY/IIPHO-KUHeTHUecKoi Teopun (MKT).
KUHETUUYEeCKOU eleHre 3a/lau C IpUMeHeHneM OCHOBHOT'O YpaBHEHUSsI
TeOpUM. 0JIeKYJ/ISIPHO-KMHETUYECKOU TeOpHH ra30B.

1 neanbHbIN ra3 npejie/ieHre TlapaMeTpOB BelljeCcTBa B ra3000pa3HOM

OCTOSIHUM Ha OCHOBAHWM YpaBHEHUsI COCTOSTHUS
JeanbHOro rasa. OrnpejesnieHre mapaMeTpoB BelleCTBa B
a3000pa3HOM COCTOSTHUM MPOUCXO/SAIIMX TTPOLIeCCOB 110
padukam 3aBucumoctu p (T), V (T), p (V).
DKCrepuMeHTaibHOe ucciefoBanue 3aBucumoctu p (T), V
T), p (V). [IpeacraBnenue B Buzie rpadikoB U30XOPHOTO,
300apHOT0 U30TEPMHUUECKOTO TIPOI[ECCOB.
bIUMC/IeHUe CpeJiHel KWHeTUYeCKOW SHepryuy Tera0BOro
BIDKEHMST MOJIEKYJT TI0 U3BECTHOM TemIiepaType BeleCTBa.
bICKa3bIBaHHEe TUTIOTe3 [/l 00bsICHeHMsT Hab/TI0/JaeMbIX
BJIEHUM. YKa3aHue IPaHUL] TPUMEHUMOCTU MO/
«yleanbHbIN ra3» 1 3aKkoHOB MKT
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(OCHOBBI
TepMOJUHAMUKHU

|I/I3MepeHHe KOJIMYeCTBa TEeIJIOThI B MPOLeccax
Teruionepesaud. PacueT KosiuecTBa TeIoThI,
HeoOX0AMMOro Z1Jisl OCYILeCTB/IeHUS 3a[JaHHOTO TIpoLecca C
Teryionepegaue. Pacuet usMeHeHUs BHyTPEHHEU SHEPIUU
TeJl, paboThI U TlepeJaHHOr0 KOJTMUeCTBa TeryIOThI C
MCII0/Ib30BAHUEM T1ePBOr0 3aKOHA TePMOJUHAMUKU.
[PacueT pabOTHI, COBEPILIEHHOM ra30M, 10 rpaduKy
3aBucUMOCTH p (V).
bIuKC/ieHre paboThI ra3a, COBepIIIeHHOU MPU 3MeHeHU!
OCTOSIHUA T10 3aMKHYTOMY L{MK1y. Beruncienue KII/ ripu
OBepILIeHUH ra30M paboThI B TIPOLieccax W3MeHeHUs
OCTOSIHUS TI0 3aMKHYTOMY IIUK/Ty. OObsCHeHMe
PUHIIMIIOB [IeMCTBUS TEIVIOBBIX MalllvH. JleMOHCTpalys
0/ ()M3UKHU B CO3[JaHUU U COBEPLLIEHCTBOBAHUU TEIJIOBBIX
BUTraTeseu.
3/10’)KeHHe CYTH 9KOJIOTHUYeCKUX rpobiiem,
00y C/IOB/IEHHBIX PaO0OTOM TEIIOBLIX JIBUTATeIeN U
MpeayioKeHre MyTH UX PelleHus. Y Ka3aHue IPaHuL]
MPUMEHMMOCTH 3aKOHOB TEPMOJMHAMUKU. Y MEHHE BeCTH
1asior, BEIC/IYLIMBAaTh MHEHUE OIIMOHEeHTa, y4aCTBOBATh B
NMCKYCCHUM, OTKPBITO BBIPa)KaTh U OTCTAaUBaTh CBOIO TOUKY
BpeHUSI.
YKa3aHve yueOHbIX JUCIUIUIMH, PY U3yUYeHUH KOTOPBIX
MCTIONB3YIOT yuebHbIM MaTepra « OCHOBBI
TePMOIUHAMUKI

(CBOMCTBa IMapoB,
PKUJKOCTEH, TBEPAbIX
Tes

3MepeHHe B/IaXKHOCTH BO3AyXa.
acueT KOJIMYeCTBA TeI/IOThI, He0OX0JUMOTO /IS
CYILeCTBJIeHHS TIPOLjecca rmepexozia BeljecTBa U3 0HOTO
TPeraTHOTO COCTOSTHUS B JIDYTOe.
DKCriepuMeHTaIbHOe UCC/IeJOBaHNe TeTIJIOBbIX CBOMCTB

emectBa. [IpuBejeHre MPUMEPOB KaMWIISIPHBIX SIBJIEHUM
ObITY, IPHUPO/ie, TEXHUKE.

cciieZioBaHUe ME@XaHUUECKHUX CBOWMCTB TBEP/BIX TeJl.
pyMeHeHHe (hU3NUECKUX ITOHSATHI U 3aKOHOB B yueOHOM
aTepuase rpodeCcCHOHaTLHOTO XapaKTepa.
crionb30BaHue VIHTepHeTa [j1sl IIoMCcKa UH(GOPMAI[HH O
a3paboTKaxX NMPUMEHEHUSIX COBPEMEHHBIX TBEP/IbIX U
MOP(HBIX MaTepuasoB

3. J/1eKTpOoANHAMHUKaA

DJIeKTPOCTaTUKA

bIyucCjieHne CHUJI BBaHMOAEﬁCTBHH TOUEUHBIX
JIEKTPUYECKUX 3dPALO0B.

bIUMC/IEHNE HAlIPDSDKEHHOCTU 3JIEKTPUYECKOT'O TT0JIA
JHOI'0 U HECKOJIBKMX TOUYEUHbLIX 3/IEKTPUYECKHX 3dPSAO0B.
bIUKMCJ/IEHME TT0TeHIMd/Id 3JIEKTPNUECKOI'O 11011 OJHOT'O 1
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€CKOJIbKMX TOUEYHBIX 3/IeKTPUUECKHUX 3apsi/I0B.
3MepeHre Pa3HOCTH MOTEHLIUAJIOB.

3MepeHre SHePryuy 371eKTPUUeCKOro noJisi 3apsyKeHHOT 0
KOHZieHCcaTopa.

[Bbruric/ieHre SHePryuy 371eKTPUUeCcKOoro moJisi 3apsyKeHHOT 0
KOHZ|eHCaTopa.

[Pa3paboTKa mIaHa ¥ BO3MOKHOM CXeMBbI IeMCTBHUI
HKCIIePUMEHTaIbHOTO OTpe/ie/ieHusl 3/IeKTPOeMKOCTH
KOH/IeHCAaTOpa U AN3JIeKTPUYECKOW MMPOHULIAeMOCTH
BeleCcTBa.

[[TpoBefieHVie CPaBHUTEBHOTO aHa/IM3a IPaBUTAL[MOHHOTO U
5JIEKTPOCTAaTUYECKOT0 T0JIer

[TOCTOSTHHBIN TOK

[13MepeHre MOLIIHOCTU 3JIEKTPAUECKOr0 TOKa. MI3MepeHue
O/1C 1 BHYTpEHHEro COTpPOTHUB/IEHUS UCTOYHUKA TOKaA.
BITIOJIHEHWE PACYeTOB CUJIbI TOKA U HAMPSDKEHUH Ha
YyacTKax /IeKTpuUeckux 1jereii. OObsicCHeHe Ha TIpUMepe
JIEKTPUYECKOM 1[eMU C ABYMs MCTOUHHMKaMU Toka (D1C), B
aKOM CJTyuae UCTOUYHUK 3/IeKTPUUeCKO dHepruu paboTaer
peXKrMe reHeparopa, a B KAKOM — B peKUume
oTpeduTeIs.

TripeJieJieHUe TeMrepaTypbl HUTA HaKa/JIMBaHUS.

3MepeHue 71IeKTPUYEeCKOro 3apsifja 3/1eKTPOHa.

HSTUE BOJIbTaMIIePHOM XapaKTePUCTUKU AUO0/aA.
poBe/ieHVe CPaBHUTE/IbHOTO aHa/v3a
MOTYTIPOBOJHUKOBBIX JUO/I0OB U TPHUOZOB.
[Icrionk3oBaHue VIHTepHeTa /17151 TTIoMCcKa UH(MOpPMaLUU 0
MepCreKTUBax Pa3BUTHSA MOMYPOBOJHUKOBOM TEXHUKH.
Y cTaHOBKA MPUUYUHHO-CJIE/ICTBEHHBIX CBSI3el

MarHuTHbIE SIB/IEHUS

[I3MepeHrie MHAYKLMM MarHUTHOTO 10151 Beruncienve cun,
NeICTBYIOIIMX Ha TIPOBOJHUK C TOKOM B MarHUTHOM I10J1€.
[BeruricsieHve cu, eMCTBYIOLMX Ha 3JIEKTPUYECKUH 3apsf,
NBYDKYIIUMCS B MarHUTHOM TOJIe.
[MccnenoBaHve sIBIEHUN 371EKTPOMAarHATHOM UHAYKLIUH,
CAaMOUH/YKLIUH.
bIUKC/IEHWEe SHEPTMYM MarHUTHOTO MOJIS.
ObsiCHeHUe TIPUHIIUTIA 1eHCTBUS /IeKTPO/IBUraTe/Isl.
ObsiCHeHUe TIPUHIUIIA 1eHCTBUS TeHepaTopa
JIEKTPUUECKOTO TOKA U 3JIeKTPOU3MepUTeTbHBIX MPHUOOPOB.
ObsiCHeHMe TIPUHITUIIA IeHCTBHUSI Macc-crieKTporpada,
CKOpUTeJ/iel 3apsyKeHHBIX UaCTHl].
ObsicHeHHe POJId MarHUTHOTO T10JIsE 3eMJ/U B YKU3HU
aCTeHUM, )XUBOTHBIX, YeI0BeKa.
pUBe/ieHre NPUMepOB MTPAKTUYECKOT 0 TIPUMEHEeHUs
3yueHHbIX sIBJIEHU, 3aKOHOB, IPUOOPOB, YCTPOUCTB.
pOBeJIeHHe CPaBHUTE/IbHOIO aHa/In3a CBOMCTB
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5/IEKTPOCTaTUUECKOr0, MAarHUTHOTO U BUXPEBOTO
HJIEKTPUYECKUX TTOJIEH.

OOBsicCHeHUe Ha TpUMepe MarHUTHBIX SIBJIEHUM, TToueMy
(b13MKY MOXKHO pacCMaTpyBaTh KaK MeTaJUCLIUTIJIMHY

4. Kosie0aHMA ¥ BOJIHBI

MexaHuueckue
KOJIeOaHUs

MccejoBanme 3aBUCHMOCTH neprozia KojiebaHuii
MaTeMaTHUYeCKOro MasiTHHMKA OT €r0 /UIMHbBI, MaCChl U
AMITTUTYIbI KOJIeOaHHA.
[MccnemoBaHye 3aBUCUMOCTH MepHO/ia KoslebaHuii Tpy3a Ha
[PY>KHHE OT ero MacChl U )KECTKOCTHU TTIPY>KUHBI.
[BerurcieHue mepro/ia KojiebaHuii MaTeMaTHueCcKoro
MasITHUKA 110 U3BeCTHOMY 3HAUeHHUIO ero [I/IMHBIL.
[BeruricieHye repro/a KojiebaHuii rpysa Ha Ipy>KUHe 110
M3BECTHBIM 3HAUEHHUSIM €r0 MacChl M )KeCTKOCTH TPY’KUHBI.
bIpab0TKa HaBLIKOB BOCIIPUHUMATh, AHA/TM3UPOBATh,
epepabaThIBaTh U MPeAbAB/IATL MH(OOPMALUIO B
OOTBETCTBMH C ITOCTABI€HHLIMU 3aZiauaMH.
pUBe/ieHre TIPUMEpPOB aBTOKO/ie0aTeIbHbIX
exaHUueCKux cucteM. ITpoBeieHHe Kiaccudukaiym
oiebaHui

YTipyrve BOJIHbI

3MepeHHe [IJTMHBI 3BYKOBOW BOJTHBI 110 Pe3y/ibTaTaM
abroeHuit nHTepdepeHIy 3ByKOBBIX BOJIH.
absroieHre U 00bsICHEHMe SIBIeHUHM UHTep(depeHLuy U
npakiuy MexaHUu4eCKUX BOJIH.

pejicTaB/ieHre 0b6/1acTeli MpUMeHeHHs YIbTpa3ByKa
epCIEeKTUBBI €0 UCII0/b30BaHUS B PA3/IMUHBIX 00/1aCTIX
ayKW, TeXHUKH, B MeJUIHE.

3/I0’K€HHE CYTH 3KOJIOTHUEeCKHUX TTPo0JIeM, CBSI3aHHBIX C
03/1eHiCTBHEM 3BYKOBBIX BOJTH Ha OPTaHM3M Uel0BeKa

KOJIe0aHUs

J/IeKTPOMarHuTHbIe Ha6moaenme OCLIW/UIOTpaMM TapMOHUYECKHX KoJiebaHui

CU/IbI TOKA B LIeTIH.
[13mMepeHUe 3/1eKTPOEMKOCTH KOHZeHcaTopa. Mi3mepeHue
MH/YKTUBHOCTb KaTYLLIKH.
[ccnenoBaHve sABeHUS 3/IEKTPAUYECKOTO Pe30HaHCa B
Moce0BaTe/IbHOM 1IeMH.
[[IpoBesieHre aHAIOTHUX MeXAY (PU3NUECKHMU BeJIMUMHaMH,
XapaKTePU3YIOIUMU MeXaHUUECKYH0 U 3/IeKTPOMAarHUTHYO
KOJsie0aTe/TbHbIe CHCTEMBI.
acyeT 3HaUEHUM CUJIbl TOKA U HaNPSDKEHUsI Ha 3/IeMeHTax
ernu
epeMeHHOr0 TOKa.
cciefiloBaHue TIPUHLIWIA IeUCTBUS TpaHCpopmMaTopa.
cciefiloBaHuMe TIPUHLIWIA IeUCTBUS FreHepaTopa
epeMeHHOr0 TOKaA.
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tﬂcnonwmaam/le WHTepHeTa /17151 TTIoMcKa WHMOpMaIiu o
OBPEMEHHbIX CrIocobax repefiaur 371eKTPOIHePruu
DnekTpomMarHuTHble  [OCyl[eCTBIeHWe PajiioriepeZiaud U paguoriprema.
BOJIHEI cciieZiloBaHNe CBOMCTB 3/IEKTPOMarHUTHBIX BOJIH C
OMOIIIbI0 MOOW/ILHOTO TesiedoHa.
a3BUTHE [[eHHOCTHOT'O OTHOIIIEHUS K U3yuaeMbIM Ha
pokKax (¢U3MKK 00beKTaM 1 0OCBavBaeMbIM BHZAM
esiTe/IbHOCTU. OObsICHeHYe TIPUHLIATTAATBHOTO Pa3/IAUKs
PUPO/ibl yIIPYTUX U 37IeEKTPOMarHUTHBIX BOH. V310KeHre
YTU SKOJIOTUUeCKUX MP0bJieM, CBSI3aHHBIX C
JIEKTPOMarHUTHBIMH KOJiIe0aHUSAMU 1 BOJTHAMHU.
ObsiICHEeHWe pOJIA 37IeKTPOMAarHUTHBIX BOJTH B
OBpEMEHHBIX MCC/Ie[JOBaHUsAX BceneHHOM
5. OnTukKa
[Tpupoja cBeTa [pyMeHeHye Ha IPAaKTHKe 3aKOHOB OTPaKEHHS 1
Mpe/ioM/IeHUs CBeTa MPU pellieHUH 3a/iau.
OrnipeiesieHre CrieKTpabHbIX ITPaHUL] UYBCTBUTEIBHOCTH
ue/I0BeueCcKoro riasa.
YMeHMe CTpOUTh M300pa’keHHsT TIPeIMETOB, /JaBaeMble
TMH3aMHU.
acyeT paCcCTOSIHUS OT JIMH3BI 10 W300pa’keHUs peMeTa.
acueT ONTHUYECKOU CHUJIbI JIMH3bI.
3MepeHHe (POKYCHOTO pacCTOSIHUS JIMH3BI.
CribITaHWe MOoJiesieli MUKPOCKOTIA U TeJleCKora
BoJiHOBBIe CBoiicTBa |[Hab/ir0/jeHe SIB/IeHNsT HHTep(hepeHLIH 3TeKTPOMArHUTHBIX
CBeTa BOJIH.
[HabrozieHre siByieHUsST AU(paKIuy 3IeKTPOMarHUTHBIX
BOJIH.
[Hab6/ro/ieHYe siBIeHUsI TTOSIPU3al[iN 37IeKTPOMarHUTHBIX
BOJIH.
3MepeHHe JJIMHbI CBeTOBOM BOJIHBI 110 pe3y/bTaTaM
absroienus siBiieHust uHTepdepentyiv. Habnmrogenme
BieHUs Audpakiyy cBeTa. HabmoaeHuve siBeHus
OJIIPU3aLUM U AUCTiepcuu cBeTa. [Touck pa3inunii u
XOJCTBa MeXKAy AUGPPAKIIMOHHBIM U JUCTIEPCUOHHBIM
TeKTpaMH.
puBeJieHre IPUMEPOB TOsIB/IeHUs B TIPUPO/ie U
CT0JIb30BaHUS B TEXHUKE SIBJIEHUI MHTep(epeHLInH,
vdpakiuu, rnoasipu3saliuu 1 AUCIepCcruy CBeTa.
epeurc/ieHre MeTO/I0B TI03HaHKsI, KOTOPbIe MCI0/Ib30BaHbl
DU M3YUeHWU YKa3aHHBIX SIBJIEHUU
6. D/1eMeHTbl KBAHTOBOU (DM3UKHU
KBaHTOBast OTNTUKA Eﬂa@no,qem/le dotoanekrprudeckoro 3 dekra. O6bscHeHHe
akoHOB CTO/IeTOBa Ha OCHOBE KBAHTOBBIX IPEe/ICTABIEHUM.
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acueT MakCHMMasbHON KWHEeTUUYeCKOW SHePruU 3/1eKTPOHOB
pu QOTO3/1eKTpUUECKOM 3(PdeKTe.

npejiesieHre pabOThI BbIXO/Ia 3/IEKTPOHA T0 rpaduKy
aBUCHMOCTH MaKCUMa/JlbHOW KUHETUUeCKOW SHepPrUn
OT03J/IEKTPOHOB OT YaCTOThI CBeTa. MI3mepeHre paboThbI
bIXOZIa 3/IEKTPOHA.

epeunc/ieHre MprOOPOB YCTaHOBKH, B KOTOPBIX
pUMeHsieTcs1 0e3MHepIMOHHOCTL (poTo3ddekTa.
OBsicHeHHe KOPITYCKYJ/ISIpPHO-BOJTHOBOTO /lyaiu3Ma
BOICTB (DOTOHOB.

OBsicHeHHe POJIM KBAHTOBOM OMTUKU B Pa3BUTUU
OBPEMEHHOU (DU3HUKU

dDu3rKa aToMa

ab/ro/ieHre TMHEHYaThIX CIIeKTPOB.

acyeT YaCTOTbI U /IJIMHBI BOJIHbI UCITyCKaeMOT0 CBeTa MpU
epexo/ie aToMa BOZIOpPO/ia U3 OJJHOTO CTALIMOHAPHOTO
OCTOSIHUS B [IpYyTOe.

OBbsiCHEHHe TIPOUCXO’KIEeHUS JIMHEeHYaToro CrieKTpa aToMa
0/10poJia U pa3/iuuus TMHeNYaTbIX CIIEKTPOB Pa3/IMuHbIX
a3oB.

cc/ieZiloBaHUe JTMHEMUYaToro CreKTpa.

ccJieZioBaHKe TIPUHIIATIA PAOOTHI JTFOMHUHECIIEHTHOM
aMIIbI.

absrofieHre U 00bsICHEHHWe TTPUHITUIIA JIeHCTBUSA J1a3epa.

pUBeZieHre MPYMepOB MCII0/Ib30BaHUS J1a3epa B
OBpeMeHHOM HayKe U TeXHUKeE.

croJib30BaHUe VIHTepHeTa /1 MoMCcKa UH(POpMaLUU O
epCreKTUBax NpUMeHeHUs! Jia3epa

(Du3rKa aTOMHOI 0
g/1pa

ab/r0/IeHre TPEKOB ab(ha-yacTHI] B Kamepe BuibcoHa.

erMCTPUPOBAHUE SIJ€PHBIX U3/TyUeHUU C MOMOLLBIO
yeTurka ['elirepa.

acueT SHepruu CBSI3M aTOMHBIX g7ep.
ripejiesieHUe 3apsija U MaCcCOBOr'O UMUC/ia aTOMHOIO fA/1pa,
O3HMKaOLL[ero B pe3yJbTaTe paJuOakKTUBHOIO pacriaja.
BIUKC/IEHHe SHePryr, 0CBOOOXK/1atoIeics Mpu
aJMOaKTUBHOM pacrnafe.
ripe/ieJieHue TIPOAYKTOB SII€PHOM peakKLyH.

BIUMC/IEHHEe SHEPTHH, 0CBOOOXKIAIOIIeNCsl P SePHBIX
eaKLUsX.

OHHMMaHUe TIPeuMYILIeCTB U HeJJOCTaTKOB UCII0J/1b30BaHUSA
TOMHOM HEPIuY U MOHU3UPYIOIMX U3TyUeHUH B
POMBILIJIEHHOCTH, MeIULINHE.
3/I0’KeHHE CYTH 3KOJIOTHUEeCKHUX TTP0o0JieM, CBSI3aHHBIX C
HOJIOTUYECKUM JIeICTBUEM PaZIMOAKTUBHBIX U3TyUeHUM.

poBeZieHre K1acCU(HUKal[MX 3/1IeMeHTapHbIX YaCTUIL] TT0 UX

M31MYeCKHMM XapaKTepucTHKaM (Macce, 3apsily, BpeMeHH!
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3HM, CIIUHY U T.[.).

OHMMaHMe 1IeHHOCTel Hay4YHOTro TTI03HaHUs MUpa He
00011je /1J1s1 YeslOBeueCTBa B 1[eJIOM, a JJisl KaXKJ0ro
Oyuaroiiierocst IMUHO, LIEHHOCTeN OBJ/IaJileHUs] METOZIOM
ay4yHOT0 TI03HaHUS [IJIs1 IOCTW)KEeHHsI ycriexa B Jito0oM
vzie IPAKTUUeCKOU JesiTe/IbHOCTU

7. OBomonusa BcesreHHOM

CTpoeHue U pa3BUTHE
BceneHHoOM

OJIHEUHOT'O PKpaHa.

criosib30BaHHe VIHTepHeTa Jijisl MorcKa u300pakeHui
OCMHMUECKHX 00beKTOB ¥ MH(MOpMaLK 00 nx
cobenHocTsix ObcyXaeHre BO3MOXKHBIX CIieHapyeB
BoJItOL[MU Bcenennou. cnonb3oBanve MHTepHeTa Ajisi
OMCKa COBpeMeHHOM uHMOopMaLii 0 pa3BUTHU
ceneHHoOM. O1jeHKa MH(OpPMALMK C TIO3ULIUU ee CBOMCTB:
OCTOBEPHOCTH, 00beKTUBHOCTH, TTOTHOTBI, aKTya/IbHOCTU
T.[.

absroieHre 3a 3Be3amu, JIyHOH M IylaHeTaMU B
eJ1ecKorl.
abJTro/IeHre COTHEUHBIX MSTEH C TIOMOIIIBIO TeIeCKora U

OBOJIIOLMS 3BE3/I.
['nroTe3a
MPOUCXOXKIEHUS
(COJ/IHEUHOM CUCTEMBI

bIUKC/IEHHEe SHePruM, 0CBOOO K JatoIIeics mpu
epMOSI/IEPHBIX PeaKIUsiX.

OPMYJIUPOBKA MP00/ieM TepMOsiZIePHOMN SHepPreTUKH.
OBbsicHeHWe BUSHUS COJTHEUHOM aKTUBHOCTU Ha 3eMJTHO.
OHMMaHHe PO KOCMUYeCKUX UCC/IeJOBaHUM, UX
ay4YHOTO U 5)KOHOMUUECKOTO 3HaUeHHUsl.

OCy’XZieHre COBPeMEHHBIX TUITOTe3 O MPOMCXOKIEHUH
OJTHeUHOU CHUCTeMBbI

YUEBHO-METOJUYECKOE 1 MATEPUAJIbHO-TEXHNYECKOE
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OBECIIEUEHUE I[TPOT'PAMMBI YYEBHOM JUCHUITINHBI
«PU3INKA»

Peanmu3arsi mporpamMmbl  AUCHUIUIMHBI TpeOyeT Hanuuus ydeOHOTO
KabuHeTa Gu3uky; maboparopuu 1o usmke.

O6opyoBaHue yuyebHOro kabuHeTa: MocaJjouHble MecCTa TI0 KOJIAYeCTBY
obOyuaroruxcsi, pabouee MecTo TIperofiaBartesis, TaO/UIIbI, KOMIUIEKT yueOHO —
HarJIIIHbIX IT0COOUI, IEMOHCTPAILIMOHHBIE PUOOPHI, TabopaTopHbIe TTPUOOPEI.

TexHuueckue cpeficTBa OOyueHUsi: KOMIbIOTED C JIMLIeH3UOHHBIM
TIPOrpaMMHBIM 0becrieueHreM U MYJIbTUMEeAUUHBIM TIPOEKTOPOM.

Ob6opynoBaHve MacTepckoi ¥ pabouMx MeCcT MacTepCKou: He
TIpelyCMOTPEHO.

Ob6opyznoBanue Jjaboparopur u pabounx wmecTt Jabopatopuu: He
TIpelyCMOTPEHO.

Ob6opynoBaHue MecT Jmaboparopur ¢u3uku: [uHamomeTp, Habop
JepeBSIHHbIX OpPyCcKoB, HaOOp TPy30B, HAOOp CTalbHBIX IIAPOB, W3MepHUTE/bHbIE
JTMHEWKH, IIITaTUBbI JTabopaTOpHbBIE, BEChI C pa3HOBECAMH, CEKYH/IOMEP.

'urpomMeTpbl, TICUXPOMETPLI, TEPMOMETPBI, HaOOp CTEKISHHOW TOCY/IbI,
KalleJIbHUIBl C KpaHaMH, IITaHTeHIUPKY/b, OFOKCHI, TIpUOOp [Jid W3yUeHHUs
3aKOHOB M/leaslbHOTO Ta3a, bapoMeTp, MaHOMETP.

OMNeKTPOLIMT  YHUBEPCA/bHBbIM,  WCTOYHMKM  IIOCTOSIHHOTO  TOKa
nabopaTopHble, amIiepMeTphbl, BOJBTMETPbLI, amIepMeTpbl, KJIOUH, pPeoCTaThl,
JIAMITOYKK Ha TOZCTaBKaxX, HAabOOphI COMPOTUB/IEHUN, HAaOOPHI COEJUHUTE/bHBIX
TIPOBO/IOB.

MuwitnamriepMeTpbl, MHUKPOaMIIepMeTpPhl, TaJbBaHOMETP, TMPOBOJIOUHBIE
KaTylik¥, Habop TIOCTOSIHHBIX MAarHWUTOB, MCTOYHUKH TIOCTOSIHHOTO TOKa,
COeZIMHWTeJ/IbHBIE TIPOBOZQA, HAOOp KOHZAEHCAaTOpoB, OaTapesi KOHZEHCATOPOB,
aBTOTpaHchopMaTop, TpaHChHOpMaTOpbl YHHUBepcCa/bHble pa30opHbIe, jaMria C
TIPSIMOM  HUTBIO Habop mo uHTepdepeHIUH, AUDPAKIMOHHbIE PEIIETKH CO
CKaMbéH.

O6opypoBaHue abopaTopyy ¥ pabounx MecT 1abopaTopuu:

Hacoc KoMoBckoro, Tapeska BakyyMHasi C MAaHOMETPOM, MPOEKI[MOHHBIN afrapar,
CeKyH/IoOMep /IeMOHCTPAL[MOHHbIM, METPOHOM, OCLU/IOrpad) 371eKTPOHHBIN,
IITaTUB yHUBepCalbHbI, MUKPOMETDP, MO/ielb OPOYHOBCKOTO /IBWKEHHUS,
bapoMeTp-aHepou/i, MaHOMEeTpP, apeoMeTp, MOJe/Id MPOCTPAHCTBEHHBIX PEIIETOK,
nipubop /i JeMOHCTPALUM JIMHEMHOTO pacIliMpeHUs] TBEPABIX TeJl, TaJIOUKU U3
oprcreksia v 900HUTa, Cy/ITaHbl 37IeKTPOCTaTUUeCKue, 3/IeKTPOCKOTII, 3/IeKTPOMETP,
3/ieKTpopopHas MalllMHa, KOH/IeHCATOphbl, Mara3vH COIPOTHBJIEHUM, DPeoCTaThl,
TepMoIriapbl, Habop MO 37eKTPO/M3y, HabOp Ta30HAMONHEeHHBIX TPYOOK, AuO[ U
TPUOZ, BaKyyMHbIe, TePMOCOTIPOTHB/IEHHE, (OTOCOIIPOTHUB/IEHHE, YCUTUTE/Th
HHU3KOM UaCTOThI, HAOOP TOJTYIPOBOJHUKOB, MarHUT TI0JIOCOBOM U JyrooOpa3HbIH,
3/IeKTPOMAarHUT pa300pHbIf, K/ou TenerpagHbiidi, MUKPOGMOH, TIpubOp /st
JeMOHCTpalMu TipaBwia JleHIla, KaMepTOH, BOJIHOBasi MallliHa, TeHepaTop
3BYKOBOM, KaTylika TomcoHa, TpaHcdopmarop, Tmpubop [Aisi 3a’KAraHUs
CTIeKTPaJbHBIX TPYOOK, MallliHa TIOCTOSTHHOTO TOKA, BBIMPSIMHUTENb, OMTUUeCKast
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maiiba, BOTHYTOe 3epKaji0 Ha CTOMKe; HabOp /JMH3, 3epKas, MpuU3M: Habop Iio
uHTepdepeHIIMM W AUdpakliuu cBeTa, Habop cBeTOGWILTPOB, TpUOOp AJist
M3MepeHus JJTMHbl CBETOBOWM BOJIHBI, HAbOp IO MO/sipu3aliu CcBeTa, (oTOMeTp,
cniekTpockon, TpybOka PeHtrena, paguomerp Kpykca, ¢oToconpoTuBiieHue,
dboTo371eMeHT, Habop (GUIFOOPEeCIIUPYIOIINX >KUJKOCTeH, aMIia JIFOMUHeCIIeHTHas,
Kamepa [ Hab/ofieHus CaeloB 3apshKeHHbIX uvacTvl (Kamepa BubcoHa)
CUETUMK MOHHM3UPYKOIIMX MMKPOYACTHLl, KHWHO(ParMeHTbl, KWHOKOJ/IbL|OBKHY,
[Maro3UTHBI, 1Ua(UIbMBL.

[IpuBOAWTCS TlepeueHb CpeACTB 00yueHUsi, BKJItOUasi TPeHaKEPBI, MOJIeH,
MakeTbl, 00OpyJOBaHHe, TeXHUUeCKHWe CpPeACTBa, B T.U. ayJUOBH3YyaJ/bHbBIE,
KOMITbIOTEPHBIe U TeJleKOMMYHUKAallAOHHble U T.I. (KOIMYeCTBO He
yKa3bIBaeTCs)

JINTEPATYPA
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[ns1 mpenoiaBaresien

Koncturyumsi  Poccurickont ~ @efepaumu  (OpUHATAa  BCeHApPOJHBIM
rojsiocoBaHvemM 12.12.1993) (c yueToM IIOINpaBOK, BHECEHHBLIX (QefepaibHbIMU
KOHCTUTYLIMOHHBIMHU 3aKOHamu P® o nioripaBkax Koncruryuuu P® ot 30.12.2008
Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — 4. — Cr. 445.

®epnepanbHbId 3aKOH OT 29.12. 2012 Ne 273-®3 (B pep. demepaabHbIX
3akoHOB OT 07.05.2013 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-P3,
ot 03.02.2014 Ne 15-®3, ot 05.05.2014. Ne 84-®3, ot 27.05.2014 Ne 135-P3, ot
04.06.2014 Neo 148-®3, ¢ wu3Mm., BHeceHHbIMU DejepaibHbBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O6 obpa3zopanuu B Poccuiickoii @enepariym».

[Tpuka3 MuHucTepcTBa obpa3oBaHuss W Hayku P® «O6 yTBep)kaeHUH
denepanbHOTO TrOCYyZApCTBEHHOTO 00pa30BaTeNbHOTO CTaHJApTa CpeJHero
(monHOTO) 06ITIero obpasoBanHusi» (3apeructpupoBad B Muntocte P® 07.06.2012
Ne 24480).

[Mpuka3 MunobpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUH
u3MeHeHuii B Ilpukaz MuHucTtepcTBa o0Opa3oBaHusi W Haykud Poccuiickoit
@epmepari ot 17.05.2012 Ne 413 “0O6 yrBepxaeHuu heaepaabHOTO
roCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa cpefHero (TIO/HOTO) oOIIero
obpa3oBaHus”».

[TuceMo [lerapTaMeHTa rocy/AapCTBEHHOM MOJIMTUKU B Cc(epe MOATOTOBKHU
pabourx kazpoB u IO MwuHobpHayku Poccuu ot 17.03.2015 Ne 06-259
«PekoMeHaIMK 10 OpraHU3aIvM MOMy4YeHUs] cpefiHero oOimiero oOpa3oBaHUs B
Tripejiesiax OCBOeHUsi 0Opa3oBaTe/bHBIX MPOrpaMM CpeJHero rnpodecCcroHaNIbHOTO
obpa3oBaHus Ha 0a3e OCHOBHOrO oOIero obpa3oBaHUs C y4eTOM TpeOOBaHMIA
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTe/bHBIX CTAHZAPTOB U I10/TyYaeMOM
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npodeccry Wi CrieLuaJbHOCTH CpeiHero MpogecCHOHATBLHOTO 00pa30BaHUSI».

[JomnonHuTebHbIE UCTOUHUKU:

1. I'pomos C.B. IllaponoBa H.B. ®usuka, 10—11: Knura gy yuurens. — M.,
2012.

2. Kabapauna O.®., OpsoB B.A. DkcniepyMeHTa/IbHBIE 3a/]aHus 110 HU3UKe. 9—
11 knaccel: yuebGHOe mocobue s ydammxcs o001eobpa3oBaTe/TbHBIX
yupexzaenuu. — M., 2012.

3. KacesiHoB B.A. Mertoguueckue pekKOMeHJalMid TI0 HCIO/Ib30BaHUIO
yuebHuKoB B.A.KacbsiHoBa «®wusuka. 10 km.», «Pusuka. 11 k1.» mpu
n3ydeHuu (y3uKu Ha 6a30BOM U ripoduibHOM ypoBHe. — M., 2010.

4. 4 KacessHoB B.A. ®usuka. 10, 11 xn. Temartuyeckoe U TIOYpOUYHOeE
TiaHvMpoBanue. — M., 2012.

5. JlabkoBckuii B.B. 220 3azau 1o ¢u3MKe C pelieHussMUA: KHUTa /IS yUaluxcst
10—11 k1. obirieobpa3oBartebHBIX yupexaeHuii. — M., 2010.

6. ®enepanbHbIii  KOMIIOHEHT TOCYAAPCTBEHHOTO  CTaHJapTra  oOIiero
obpa3oBanus / MunuctepctBo obpa3oBanus P®. — M., 2014.

HNHTEepHeT — pecypchl

http://astro.physfac.bspu.secna.ru/project

AcTpoHOMUS [i/151 IIIKOJIbHUKOB
http://www.curator.ru/physics

VHTepHeT-pecypchl no (pusmke
http://physics.nad.ru/physics.htm

Anumanusi pusnyecKux rpoLeccoB
http://www.phizik.cjb.net/

[ToAroToBKY yyaluxcs K 5K3aMeHaM 1o (u3uke.
http://www.irnet.ru/olezhka?/prosvet/wnuclear/wnuclear.shtml

SlnepHas gusuka u ctpoeHure CosHIa
http://www.school.edu.ru/catalog.asp
Karanor pecypcos no ¢usvke
http://www.edu.delfa.net:8101/
KabuHet ¢hu3mKyu YHUBepCUTeTa TTeJjlar0ruueckoro MacTepCTBa

Tembl pedepaToB (10K/1a/10B), MHAUBHAYA/IBHBIX IPOEKTOB
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http://www.edu.delfa.net:8101/
http://www.school.edu.ru/catalog.asp?cat_ob_no=22&oll.ob_no_to=
http://www.irnet.ru/olezhka2/prosvet/wnuclear/wnuclear.shtml
http://www.phizik.cjb.net/
http://physics.nad.ru/physics.htm
http://www.curator.ru/physics/

Anekcangp I'puropreBuy CTONETOB — PyCCKUM (DU3UK.

Anekcanzp CrernaHoBuu [1orioB — pycCcKuil yueHsIi, u3obpeTtaTesib pazyo.
AJlbTepHaTHUBHAs SHEPreTHKa.

AKyCTUYeCcKye CBOMCTBA MOJTyIPOBOIHUKOB.

AHzpe Mapu AMIiep — OCHOBOITO/IOKHUK 37IeKTPOVHAMUKUY.
ACUHXDPOHHBIM JBUTATe/Ib.

AcTepoupbl.

ACTpOHOMUS HALLIKX JJHEH.

AtomHasi ¢pusuka. M3otonsl. [IpumMeHeHre paiIMOaKTUBHBIX M30TOMOB.
becKOHTaKTHbIe METO/IbI KOHTPOJISI TEMITepaTyphl.

buriosigpHbie TpaH3UCTOPHI.

Bopuc CemeHnoBuu Ikobu — (pu3HK U n300peTarTe/ib.

Benuuaiiivie OTKPBITUS (PU3KKH.

Buzibl 371eKTpUYeCKUX paspsiioB. DyieKTpUUeckKue pa3psiibl Ha CTyKOe yesoBeka.
Bnusinve fedeKTOB Ha (PU3MUYeCKre CBOMCTBA KPUCTAJIIOB.

BcenenHas v TeMHast MmaTepus.

["anuneo I'anuseli — oCHOBaTe/b TOUHOT'O eCTeCTBO3HAHUSI.

['onorpadus v ee mpuMeHeHUe.

[B>KeHue Tena nepeMeHHOM MacChl.

HOudpakuys B Hallleld )KU3HU.

JKuzkue KpUcTasuibl.

3akoHbl Kupxroda Aj1si 3/1eKTpruYecKoit eru.

3aKOHBbI COXpaHeHUs] B MeXaHUKe.

3HaueHWe OTKPbITUM [ anmuest.

Wropb BacunbeBuu KypuatoB — (hU3MK, OpraHmM3aTop aTOMHOM HayKU U TEXHUKU.
Wcaak HbrOTOH — co371aTesib K/1aCCUYecKor (PU3UKH.

Vicrionb30BaHue 371eKTPO3HEPTUU B TPAHCIIOPTe.

Knaccudukaiiys v xapakTepUCTUKY 3/1IeMeHTapHbIX YaCTHI].
KoHCTpyKIMOHHAs MPOYHOCTh MaTepuasa U ee CBSI3b CO CTPYKTYPOM.
KoHCTpyKUMs ¥ BU/IBI J1a3€pPOB.

KpuosiekTpoHMKa (MUKDPO3JIEKTPOHUKA U XOJION).

JlazepHble TeXHOJIOTUY U UX UCIIOb30BaHUeE.

JleoHap/i0 fa BuHuM — y4eHbIi 1 n300peTaTe/ib.

MarHuTHBIe U3MepeHUs (TIPUHLUITHI TIOCTPOeHUS IPHO0POB, CIIOCOOBI U3MepeHUsT
MAarHMTHOT'0 MOTOKA, MarHUTHOM MHAYKLIVN).

Maiikn ®apajieit — co3zaresib yueHUst 00 371eKTpOMarHiTHOM TIOJTe.

Makc I1naHK.

MeTo/ MeUYeHbIX aTOMOB.

Mertozbl HaOJTIOIEHUS M PETUCTPALIMY PA/IMOAKTUBHBIX U3TYUeHUH U YaCTHII.
Metopp! oripefiesieHus IJIOTHOCTH.

Muxaun BacunbeBru JIOMOHOCOB — yueHbIN SHIUK/IOMEAUCT.

Mopenu atoma. OnbiT Pesepdopa.

MonekynsipHO-KMHeTAYeCKasi TeOpPUs U/ ealTbHbIX ra30B.

MonHust — ra3oBbId pa3psif, B IPUPOJHBIX YC/IOBUSIX.
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HaHOTeXHOIOTUSI — MEeXXJUCLIMIITMHAPHAs: 00/1acTh (yHZAMeHTaIbHOU 1
TIPUKJIaTHOM HayKU U TEXHUKU.

Hukosa Tecsa: )Xu3Hb M HeOObIYaHbIE OTKPBITHSI.

Hukonaii KonepHUK — co37aTesb reJIMOLeHTPUYECKOM CUCTEMBI MUPA.
Hunbc bop — oauH 13 co3gaTeneii cOBpeMeHHOW (PU3UKHU.
Hykneocunres Bo BcesieHHOM.

OObsicHeHHe (OTOCHHTEe3a C TOUKH 3peHus (PU3UKH.

Ontrueckue sIBleHUs B TIPUPOJe.

OTKpbITHE U TPUMeHeHVe BbICOKOTEMIIEPAaTyPHOW CBEPXITPOBOAUMOCTH.
[TepeMeHHBIN 3/IEKTPUUECKHN TOK U €ro TIpUMEeHeHHUe.

[Tnasma — yeTBepTOE COCTOSIHUE BellleCTBa.

[Tnanetbl CO/THEYHOM CHUCTEMBI.

[TonynpoBOJHUKOBBIE IaTUMKK TeMITepaTyphbl.

[IprMeHeHMe XXUAKUX KPUCTA/IJIOB B MPOMBIIIJIEHHOCTH.

[IpuMeHeHMe siIePHBIX PEaKTOPOB.

[Tpupopa peppomarHeTusma.

[Tpo6ieMbl 3KOIOTUH, CBsI3aHHbIE C UCTI0/Ib30BAHWEM TeTIOBBIX MalllWH.
[Ipou3BoACTBO, Mepefjaua M UCIIOIb30BaHUE 3JIeKTPO3HEPTHH.
[TpoucxoxxgeHre Co/IHEUHOU CUCTEMBI.

[Tre303n1ekTprdeckuii 3¢ (deKkT ero npruMeHeHUe.

Pa3sBuTHe cpe[iCTB CBSA3U U PAJHO.

PeakTHBHBIe [[BUTATe/TM U OCHOBBI PA0OTHI TEIJIOBOW MAIIIMHBI.
PenukToBoe usnyueHue.

PentreHosckue nyuu. ictopus oTkpbiTus. [IpuimMeHeHue.

PoxxzeHre 1 5BOMTIOLUSA 3BE3],.

Ponp K.O.1110MKOBCKOr0 B pa3sBUTHM KOCMOHABTHKHU.

CBeT — 5J/IeKTpOMarHUTHasi BOJIHA.

Cepreit [TaBnoBuu KoposieB — KOHCTPYKTODP ¥ OpraHyd3aTop MpOX3BO/CTBA

pPaKeTHO-KOCMHYEeCKOW TeXHHUKH.

Cuibl TpeHUA.

CoBpemeHHast CyTHUKOBas CBSI3b.

CoBpeMeHHas (pu3nyeckasi KapTUHa MUpa.
CoBpeMeHHbIe Cpe/CTBa CBSI3HU.

CoJiHLIe — UCTOYHUK XU3HU Ha 3eMJie.
TpaHcdhopmaTopsi.

YnbTpasByk (Mo/syuyeHre, CBOMCTBA, IPUMEHEHUE).
YrnipaB/isieMblli TEpMOSI/IEPHBIN CUHTE3.
Yckopureny 3apsKeHHBIX YaCTHLI.

®du3uKa U My3bIKa.

du3nuecKre CBOMCTBA aTMOC(epBhI.
@dOTO3/IeMEeHTHI.

®oto3pdekT. [IpumeHeHue siBieHus Gpoto3rPdekTa.
XaHc Kpucrtran Opcre; — OCHOBOIIOJ/IOKHUK 3/1IeKTPOMarHeTusma.
YepHble AbIPHI.

[ITkana 3/71eKTPOMarHUTHBIX BOJIH.
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OKosioruueckre mpobieMbl U BO3MOKHbBIE TTyTH UX pellieHUs..
ONeKTPOHHAas MPOBOAUMOCTb MeTaslIoB. CBEepPXITPOBOJAUMOCTb.
OMum XpUCTUaHoBUY JIeHL] — pyCcCKuid (PU3KK.
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JI¥CT u3MeHeHUM U JJOTIOTHEHUH,

BHECEHHBIX B pabouyto NporpaMmy yueOHOM ANCLUATUIAHBI
«0OY[1.08 ®u3snka» Ha 2017-2018 yuebHsIii rog, g1t 1 Kypca 1o nipodeccuu
35.01.13 «TpakTOpUCT-MAIIMHUCT C\X IIPOM3BO/CTBA»

"dusuka" (yrnybieHHbIN YPOBEHbD)

B cootBercTBUM C «PekoMeHjalMssMM O OpraHu3alWy TOJy4YeHUs] CpeJHero
obmiero obpa3oBaHMs B TIpefieslax OCBOeHHs 00pa30BaTeNbHBIX TIPOrPaMM
cpemHero TipodeccMoHaNbHOTO oOpa3oBaHMs Ha 0a3e OCHOBHOTO —00IIIero
obpazoBaHust ¢ yuétom TpeboBaHWM  PefepanbHBIX  TOCYAAPCTBEHHBIX
oOpa3oBaTe/ibHBIX CTaHZAPTOB U  T0JyuyaeMoi TMpodeccuyd WU CreluaJbHOCTH
cpemHero mpodeccruoHanbHOro obpasoBaHus» oT 17.03.2015 r. Ne 06-259,
[prika3om MuHucTepcTBa 06pa3oBanus U Hayku P® ot 17 mas 2012 1. N 413 "0O6
yTBep)KJIeHUn (pefepanrbHOTO TOCYZAAPCTBEHHOTO 00pa30oBaTe/NbHOTO CTaHAapTa
cpepHero obiero obpa3oBanus” (C U3MEeHEHUsIMU U IOTIOJTHEHUSIMU OT 29 eKabpsi
2014 r., 31 pekabps 2015 r., 29 wronHa 2017 r.) B uyactu TpebOBaHUIA,
TIpe/IbsB/ISIEMBIM K COZIEP)KaHUIO U TIPpeZIMETHBIM pe3y/ibTaTaM OCBOEHUs yueOHOM
JVCLIMTI/TMHBI BHECEHbI U3MEHEeHMUS:

"®u3uka" (yriaybseHHbIM ypOBeHb) - TpeOOBaHHWSI K TIPeIMETHLIM pe3yJibTaTaM
OoCBOoeHUs1 yryyb/eHHOro Kypca GU3MKM [O/DKHBI BK/IHOYATh TpeOOBaHUS K
pe3yJibTaTaM OCBOeHUs 0a30BOr0 Kypca ¥ JIOTIO/THUTETbHO OTPaXkaTh:

1) copMHpOBaHHOCTh Mpe/ICTaBAeHUN O PO U MecTe (PU3UKHA B COBPEMeHHOM
HayyHOW KapTWHe MUpa; MOHWMaHuWe (PU3NYeCcKOoW CYIITHOCTH Hab/iroJaemMbIX BO
BcesieHHOU siB/ieHUH; TOHMMaHWe poJid (PU3MKU B (DOPMUPOBAHUMU KPyro3opa U
(yHKIIMOHATbHOW I'PAMOTHOCTH YeJiIOBeKa /I/isl pellieHus MpaKTUUeCKUX 3a/1ay;
cchOpMHUPOBAHHOCTh CUCTEMBI 3HAHUU 00 OOIMX (U3NUeCKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TeopusX, TMpeJCTaB/JeHUN O [elCTBUHM BO BceneHHOlN (u3nueckux
3aKOHOB, OTKPBITBIX B 3€MHBIX YC/IOBUSIX;

2) B/Ia/leHre OCHOBOIIOJIararoIMMU br3UeCKUMHU TTOHATHUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHaMU U TEOPUSIMU; YBEPEHHOE T10J/Ib30BaHue (hr31uUeCcKou
TePMHUHOJIOTHEN ¥ CUMBOJTUKOM;

chopMHUPOBAaHHOCTh YMEHHsSI UCCAe0oBaTh M aHaAM3MpOBaTh pa3HOOOpa3HbIe
bu3nueckre SIBJIEHUS W CBOMCTBA OOBEKTOB, OOBACHSATH TMPUHIUILI PabOTBI H
XapaKTePUCTUKU TPUOOPOB U  YCTPOWCTB, OOBSICHATH CBSI3b  OCHOBHBIX
KOCMHYECKNX 00BEKTOB C reo(pr3nueCKUMU sIBJIEHUSIMU;

3) BiaZieHWe OCHOBHBIMU MeTOZlaMH HayuHOTO T[103HaHUS, MCMOJb3yeMbIMU B
¢usuke: Hab/OZileHWe,  OMUCaHWe, UW3MepeHue, SKCIIePUMEHT;  yMeHUs
obpabaTeiBaTh pe3y/bTaThl H3MepPeHHWM, OOHapy)KWBaTh 3aBHCHUMOCTb MEXIY
GU3NUECKUMH  BeIMUMHAMH, OOBSCHATH II0JIyUYeHHble pe3y/bTaThl W JleaTh
BBIBO/IBI;

BJIa/ileHHe YMEeHUSIMHU BBbIIBUTATh TUTIOTE3bl Ha OCHOBE 3HAHMSI OCHOBOIIO/IArarolix
(r3nUecKuX 3aKOHOMEPHOCTEW M 3aKOHOB, MPOBEPSITh MX 3KCIePUMeHTaTbHbIMU
cpeficTBaMH, (POPMYIUPYS Lie/ib UCCIIeJOBaHUS;

4) chopMHPOBaHHOCTL YMeHUSI pelllaTh (pru3nuecKre 3aauy;



BJIaZleHUe MeTOJaMHU  CaMOCTOSTE/IbHOTO  IJIAaHUPOBAaHUS W TPOBeJeHUs
(Y3UUeCKrX 3KCIIepUMEHTOB, OINMCaHWs M aHa/iv3a IOJyYeHHOW M3MepUTeTbHOU
VH(pOopMaL1K, OTpe/ieJieHHs JOCTOBEPHOCTH TMOJIyYeHHOI0 pe3y/bTaTa;

5) cOpMUPOBAHHOCTb YMEHUS MPUMEHSITh MOTy4YeHHble 3HaHUs /151 00bSICHEHUS
YCJIOBUM TMpPOTEKaHWs (U3UUEeCKUX SBAEHWM B TNPUPOAe W [Jid TPUHSTUS
MPaKTUUYECKHX pelleHUM B MOBCeJHEBHOW KU3HU;

c(hOpMUPOBAaHHOCTb yYMEHHWM TMPOTHO3UPOBaTh, aHAAM3UPOBaTh W OLIEHUBATh
TI0C/Ie/ICTBUSI OBITOBOM U TIPOU3BOZACTBEHHOM [1eATe/TbHOCTH Ue/I0BeKa, CBSI3aHHOMN
¢ ¢pu3MYeCKUMHU MPOLiecCaMu, C IMO3ULMN IKOJIOTHUeCKOU 6e301acHOCTH;

6) chopMHUPOBAHHOCTL COOCTBEHHOM ITO3UIIMKM TI0 OTHOIIEHHIO K (hH3MUeCKOU
MHOopMaLMy, Moay4yaeMor U3 pa3HbIX UCTOYHUKOB;

7) oBnageHue (chOpMHPOBAHHOCThL Tpe/CTaB/AeHUI) TMpaBUIaMM  3aluCy
¢dusnueckux dhopmys penbeHO-TOUeUHOM cucTeMbl 0603Hauenuii J1. Bpaiiis (asis
CJIETIBIX U CJIA0OBUASIINX 00yUaroInxcs).



B HporpaMMy BHeCEHBI CJIe4YyIollre YTOUHEHUS U AOIMO/THEHWSA.

ITOACHUTEJIBHAA 3ATIMCKA
A63.2 u3naraetcsi B cjiefyroieii peJakiuu:.... , ¢ yuetoM IIpriMepHOI OCHOBHOM
obOpa3oBaTe/bHOM MPOTpaMMbl CpeJHEero  OOIIero obpa3oBaHusl,
ol00peHHO perieHreM (esepanrbHOTO0 yueOHO-METOAUUYECKOT0 00beIUHEHUS T10
o61iemMy obpa3oBaHMio (MPOTOKOJ OT 28 MoHA2016 T. Ne 2/16-3)......cuuvenenn....

(manee Mo TEKCTy MPOrpaMmbl)
PE3YJIbTATHI OCBOEHNS YUYEBHOM OVCIATIIVHBI

OcBoeHue cofepKaHWs yueOHOW AuCHUIUIMHBI —«®PU3MKa»  0becrieurBaeT
JOCTW)KEeHUe CTyZIleHTaMH CJIeYIOLIUX Pe3y/IbTaToB:

ripe/IMeTHBIX:

Y3/1araeTcs B celytolen pejakiuu

c(hOpMUPOBAHHOCTh coOCTBEeHHOM MO3WLMA T0  OTHOLIEHWIO

K (u3nueckoit nHGopMaluu, MoyyaeMoi U3 pa3HbIX HCTOUHUKOB.

3. DJIeKTpOAUHAMUKa

A63. 3 u3naraetcs B C/eAyoIed pefakiuy: OJIeKTPUUECKHUd TOK B Pa3/IMUHbIX
cpefiax. DNMeKTPUUEeCKHWH TOK B MeTasjlaX. DJIeKTPOHHBIM ra3. Pabora BbIxoja.
OJIEKTPUUYECKM TOK B  2JIEKTpOIUTax. JekTpoyiu3. 3akoHbl Dapages.
[IpyMeHeHHe 371€KTpPO/M3a B TEXHUKe. DJIeKTPUUYECKUM TOK B rasax M BaKyyMe.
WNoHuzaumsi rasa. Bugbl ra3oBbix pa3psaoB. [loHsatwe o miasme. CBOWCTBA U
TIPUMEHEeHWe 3JIEKTPOHHBIX ITyYKOB. JJIEKTPUUYECKUM TOK B MOJIYIIPOBOJHUKAX.
CobcTBeHHast TPOBOAVMOCTE TIOTYTIPOBOAHUKOB. [10/TyTIPOBOAHUKOBBIE TIPHOOPBI.

(Zasee MO TEKCTY MPOrPaMMBbI)

Joro/IHUTe/IbHO BBeJeHa TeMa

6. OCHOBBI CrieljuanbHOW TeOPUU OTHOCUTE/IbHOCTH

VIHBapUaHTHOCTh MOJAYJ/ISI CKOPOCTH CBeTa B Bakyyme. IlocTynaTel DUWHIITEMHA.
[TpocTpaHCTBO M BpeMsl ClieLiMa/IbHOM TeOPUHA OTHOCUTENLHOCTU. CBSI3b MacChl U
9Hepruu CBOOOHOM YaCTULIbI. DHEepPrusi MOKOsl.

7. OneMeHThbl KBaHTOBOUM (PU3UKHU
W3naraetcs B cieAyroLien peaKkLyun:



KsanToBas ontuka. TerioBoe u3snyueHue. PacmnpejesieHue 3Hepruv B CIIeKTpe
abcomoTHO uépHOro Tesa. KeantoBas rurotesa Ilnanka. doToHbl. BHerHwmit
(doTo3nekTpruyeckui 3¢¢dekT. BHyTpeHHul ¢potosaddekr. Tumbl GOTO3/1€MEHTOB.
HaBnenue cBeta. [loHsiTHE O KOPMYCKYJ/IIPHO-BOJIHOBOM MPUPO/Ie CBETaA.

®usuka atroMma. PasBuTue B3IJII0B Ha CTpPOeHHe BelleCcTBa. 3aKOHOMEpPHOCTU B
aTOMHBIX CIleKTpax Bojiopoja. flaepHas moenb atoma. OmbiTel O. Pesepdopaa.
Mopens atoma Bogopoaa no H.bopy. ['uniotesa ge bpoins.

CoortHoliieHre HeoripeenéHHocTel ['eiizen6epra. KBaHTOBbBIE reHepaTophI.

8. OBomonus BecenenHou
Crtpoenue u pa3sutre BcenenHou. M3naraetcs B cnefyroier peakivu:
TémHas MaTepus ¥ TEMHas SHePrus.

(Zanee Mo TEKCTY NPOrpaMMmbl)



TEMATUYECKOE ITJIAHUPOBAHUE
BHeceHbI ciiefiyrolyie YTOUHEHHUs
TexHuueckuit mpodusib TpodeccroHasILHOT0 0O6pa3oBaHuUs

(bparmeHnT)

Buj yue6HOM pabOThI KomnmuecTBo yacoB

AyaUTOpHbBIE 3aHSTHUS [Tpodeccuu CITO
CopneprkaHue 00yueHUs

4. KojiebaHus Y BOJIHBI 22

5.0nTHKa 12

6.0OCHOBBI  CIiel[habHOU 6
Teopumn

OTHOCUTE/TbHOCTU

6.2J/IeMeHTEI KBaHTOBOU| 14

bu3uKH

8.9Bomonus BceneHHou 8

HUtoro 180




TEMATUUYECKWU IIJIAH Y COAEP)KAHUE YUEBHOW INCIUITIVHBI

«0Y .08 DPUNKA»

BbL10 Crano
4. Kosie0aHusi ¥ BOJIHBI 26 | 4. KosebaHusi ¥ BOJTHBI 22
J/IeKTpOMarHUTHbIE Kosie0anus | 12 | JjeKTpoMarHuTHbIe KosieGanusa | 8
CB00OO/IHbIE 3/IEKTPOMarHUTHBIE 2 | CBoOO/iHBIE 3/1IeKTPOMAarHUTHbBIE 1
Kosiebanwus. [IpeBpaiijeHue Kojiebanus. [IpeBpaitieHre SHEPrur
SHEepruu B KojiebaTe/lbHOM B KosiebaTesTbHOM KOHTYPe.
KOHTYype. 3aTyXaroLiue 3aTyxaroliue 371eKTpOMarHuTHbIe
3/IeKTPOMarHUTHBIE KOieOaHusI. Konebanusi. ['eHeparop
["'eHepaTop He3aTyXaroLKX He3aTyXaroLux
3/IEKTPOMarHUTHBIX KOsie0aHUi. 3/IEKTPOMarHUTHBIX KosieOaHuM.
BbIHY)XJeHHbIE 3/7IEKTPUUYECKUe BbIHYX/IeHHBIE 3/IeKTpUYeCcKre
Kosie0aHusl. Kosie0aHusl.
[MpakTuueckas pabora Nel9 2 | [IpakTuueckasi paborta Nel9 1
[IpeBpairjeHrie 3Hepruu B [IpeBpaiijeHre 3Hepruu B
KojiebaTe/lbHOM KOHTYPE. KojiebaTe/lbHOM KOHTYPE.
[TepemenHbIN TOK. ['eHepaTop 2 | [lepemenHbIN TOK. ['eHepaTop 2
riepeMeHHOro Toka. EMKocTHoe u riepeMeHHOro Toka. EMKocTHoe u
WHJYKTUBHOE COMPOTHUBJIEHUS WHJYKTUBHOE CONPOTHB/IEHUS
riepeMeHHOro Toka. 3akoH Oma riepemMeHHOro Toka. 3akoH Oma st
[UIS1 S7IEKTPAYECKOU Lenu 5/71eKTPUYECKOU LNy MepeMeHHOT0
riepeMeHHOro Toka. Pabora u ToKa. PaboTa 1 MOIITHOCTb
MOILIHOCTb TTIEPEMEHHOT0 TOKa. repeMeHHOro ToKa. ['eHepaTopel
['eHepaTops! TOKA. TOKa.
JlaboparopHasi pabota Nel9 2 | JlaboparopHasi pabota Nel9 2
VHyKTUBHBIE Y eMKOCTHOE VHIyKTUBHBIE M €MKOCTHOE
CONPOTHBJIEHUS B LIENU CONPOTHBJIEHUS B LIENU
repeMeHHOr0 TOKa TiepeMeHHOr0 TOKa
Tpancdhopmaropsl. Toku Beicokoit | 2 | Tpanchopmartopsl. Toku Bbicoko | 1
yacToThsl. [losmyuenue, nepesava u yacToThl. [losyuenne, nepesaua u
pacripefiesieHue 371eKTPO3Hepruu pacnpejiesieHue 3JIeKTPO3Hepruu
[TpakTryeckast pabota Ne20 2 | Ilpaktuueckast pabora Ne20 1
DJIeKTpPOMarHuTHbIe KojiebaHusl DJieKTpOMarHuTHbIe KojiebaHus
5. OnTuka 14 | 5. OnTukKa 12
IIpupopga cBeta 6 | Ilpupopga cBera 4
CkopocTh pacnpocTtpaHeHus cseta. | 2 | CKOpOCTb pacnipocTpaHeHus ceeTa. | 1

3aKOHBI OTpa’KeHUst U
npesomieHuss  csera.  [lomHoe
oTpaxkeHue. JIuH3bl. ['1a3 Kak

ornTuueckasi cucrema. OnTuueckue
TIpUOOPBI.

3aKOHbBI OTpayKeHus U
rpesiomneHus ceeta. I1osmHoe
oTpakeHue. JInH3bI. ['/1a3 Kak
ornTuyeckas cucrema. Onrrueckue
TIpUOOPBI.




JTaboparopHast pabota Ne20
N3yueHne n300pa>keHUs
TpeIMETOB B TOHKOW JIMH3E.

[TpakTryeckasi pabora Ne22
IIpupopa cBeta

[TpakTrueckast pabota Ne22
[Ipupopa cBeta

JlabopaTopHast paboTta Ne20
V3yueHune n300pakeHust
NpeMeTOB B TOHKOU JIMH3e.

6. OcHOBBI crIelMa/IbHOM TeOpUH
OTHOCHUTE/IbHOCTH

6. OcHOBBI crIelHaTIbHOM TeOpUH
OTHOCUTE/IBHOCTH

[TpUHLMIT OTHOCUTETBHOCTH
I"anmunes. IIpocTpaHCcTBO U BpeMs B
KJ/IaCCUYeCKOM MeXaHUKe.
[IpocTpaHCTBO U BpeMms B
crieLjuaabHOW TeOpUH
OTHOCUTEJIbHOCTH.

[TocTynatsl crieljuaabHON TEOPUU
OTHOCHUTELHOCTH DUHIIITeMHA.
[TosHas sHeprusi. JHeprusi MoKosl.
Pe/ISTUBUCTCKUN UMITYJIbC.

CBsI3b MIOJTHOM SHEPTUU C
VIMITYyJIbCOM Y MacCOM TeJia.
HedeKT Macchl U SHEPrusi CBS3U.




XAPAKTEPUCTUKA OCHOBHBIX BMJIOB JESITEJILHOCTU
CTYJIEHTOB

( pparmeHT)
BHeceHbl [OTIO/IHEHUSI U YTOUHEHUsI

CopeprkaHue 00yueHust

XapakTeprCTHKa OCHOBHBIX BU/IOB
JesaTebHOCTH  oOyuarorierocsi (Ha ypOBHe
y4eOHBIX JIeHCTBUN)

3aKoHbI MexaHUKU HbproTOHA

OObsicHeHHE JeMOHCTPALIMOHHBIX

3KCIIEPDUMEHTOB, TIIOATBEPXAAHOINUX  3dKOH
HHepIn

W3mepeHre Macchl Tela

V3mepeHre CUJIbI B3aUMOZEMCTBUS Te
Bblunic/ieHde 3HaueHUs] CWJI 10 W3BECTHBIM
3HaueHUsIM MacC B3aMMOJEMCTBYIOIIUX Tea U
HX YCKOpEeHUH

Bblunic/ieHrde 3HaueHUsI YCKOPEHUM Tes TI0
M3BeCTHBIM 3HAUeHUSIM [IeMCTBYIOIUX CUT U
Macc Tes

CpaBHeHue CUJIbI JIeUCTBUS U
MPOTHUBO/IENCTBUS

[IpyMeHeHUe 3aKOHa BCEMUDHOTO TSTOTEHUsI
MpyM  pacyeTax CWI U YCKODEHUH
B3aMMO/IeHCTBYIOLUX Te

CpaBHeHHe YCKOpeHHsI CBOOOJIHOTO Ma/ieHusI
Ha ry1aHeTax CoJ/IHEUHOW CUCTEMBI
BhizienieHrie B TeKCTe yuyeOHMKA OCHOBHBIX
KaTeropui HayyHou uHdopMaluu

IToCTOSAHHBIN TOK

OOBsicHeHHe TIPUPOZbI JIEKTPUUECKOTO TOKa
B MeTa//laX, 3JIeKTPO/IUTAX, ra3ax, BaKyyMe U
TMOJTYTIPOBOJHUKAX

[TpumeHeHMe 3/1eKTPO/U3a B TEXHUKE
[TpoBeseHue CPaBHUTEBHOTO aHasv3a
HECaMOCTOSITEJILHOTO U CaMOCTOSTe/IbHOIO
ra3oBbIX pa3pszioB




6. OCHOBBI ClelMaTbHOM TeOPUM OTHOCUTE/IbHOCTH

OcHOBBI  CrieLia/IbHOU
TeOpPUM OTHOCUTEIbHOCTH

OObsicHeHMe 3HAaUYUMOCTH OTbITa
MatikenbcoHa-Mop/iu

dopMyJIMpOBaHMe MOCTY/1aTOB

OO0mbsicHeHMe 3(deKTa 3ameziyieHHsI BpeMeHH
PacueT sHepruu TmOKOsi, UMITyJ/IbCa, SHEPIUU
CBOOOTHOM UaCTULIBI

BbipaboTKa HaBBIKOB  BOCTIPUHMMAT,

aHa/IM3MpOBaTh, riepepabaTbIBaTh u
NpeibsIB/ISTh UH(POPMALKIO B COOTBETCTBUM C
MOCTaB/IEHHBIMU 3a/lauaMU

7. DJieMeHTbl KBAHTOBOU (DH3UKU

KBaHTOBAas ortuka

Habmomate  (oToanekTpuueckuii 3P dekT.
OOBsicHATL 3aKoHBI CTOJIeTOBA U JaBJI€HHE
CBeTa Ha OCHOBE KBaHTOBBIX TPe/ICTaB/IeHUN

dusnka atoma

Beiuvcnenve gnauHbl  BOHBL e bpouns
YaCTULIbI C U3BECTHBIM 3HaUEHWEeM UMMY/IbCa

du3rKa aTOMHOI0 f/pa

[IpeacTaB/ieHre 0 XapakTepe UeThIPEX TUIIOB
(yHJaMeHTa/IbHBIX B3aMMO/IeHCTBUM
3/IeMeHTapHBIX YaCTHI] B BU/le Tab/IHLIbI

8. DBOMO1YS BCe/IeHHON

JINTEPATYPA
s cryieHToB

M3naraetcsi B cyieAytoleil pejakiiu:

1. AmutpreBa B.®. ®usrka aid npodeccuid U CrenuanbHOCTed TeXHUYECKOro
npoduns: yuyeOHUK [Ji CTYJeHTOB TpodeCcCHOHATbHBIX 00pa3oBaTebHbIX
opraHu3salyid, 0CBaMBarIIUX rpodeccuu U cneruansHocty CI1O. — M., 2017

2. OvmutpueBa B.®. ®usuka ana npodeccuii U crieldaJbHOCTe TeXHUYECKOIo

nipousiss. COOpHUK 3ajau: yueo.

rocobuie fijisi CTYJeHTOB TIpO(eCcCHOHATBHBIX

oOpa3oBaTe/ibHBIX OpraHW3al[lii, 0CBaMBAKIIMX TTPOdecCHuy U Criel[dajibHOCTH

CIIO. - M., 2017
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OmutpueBa B.®. ®dusuka g1 npodeccuit M CrieaJbHOCTEU TEXHUUYeCKOro
npodusisi. KoHTposbHBIE MaTepuanbl:  yueb. Tmocobue fjisi  CTyJeHTOB
npodecCUOHAMBHBIX ~ 0Opa3oBaTe/lbHbIX ~ OpraHu3al[iii,  OCBAWBAIOIIUX
npodeccuu u cnerpaasHocty CIIO. — M., 2016

OmutpueBa B.®d. ®dusuka g1 npodeccuii M CrieaJbHOCTEN TEXHUUECKOIO
npodusisa. JlabopaTOpHBIM TPaKTUKyM: yueb. T1ocobue mjig CTy/IeHTOB
npodeccuoHambHBIX ~ 00pa3oBaTe/lbHBIX ~ OpraHMW3al[dii,  OCBaWBAKOILIUX
nipoeccun u crneranbHocty CITO. — M., 2017

Tpodumona T.U., ®PupcoB A.B. ®usuka s npodeccuili U crelyagbHOCTeN
TEXHUUECKOTO U eCTeCTBeHHO-Hay4yHoro rpoduneii: COOpHUK 3ajau: yued.
rocobue f/si CTyIeHTOB MpodecCcuoHaNIbHBIX 00pa30BaTe/IbHBIX OpraHU3alui,
OCBavBaroLUX npodeccuu u cneruanbHocty CI1O. — M., 2017

Tpodumoa T.U., @PupcoB A.B. ®usuka a1 mpodeccut U CrieLiaJbHOCTeN
TEeXHUYECKOTO W eCTeCTBEeHHO-HayuHOro rmpodwuseil: PereHuss 3ajgau: yueo.
rocobue [/1si CTyZileHTOB TNpodecCHOHaTbHBIX 00pa30BaTe/IbHbIX OpraHU3alui,
OCBavBarolUX npodeccuu U cneruanbHocty CIT1O. — M., 2016

®upcor A.B. ®usuka s npodeccuid W CreldaJbHOCTeM TeXHUUeCKOTo
1eCTeCTBeHHO-HayUHOT O ripousieil: yueOHUK ISt CTY[IeHTOB
npodeccHoHaMbHBIX ~ 0Opa3oBaTe/NlbHBIX ~ OpraHW3al[dii,  OCBaWBAOIIUX

nipoeccun u cnerpanbHocty CITO/moa pea. T.U. Tpodumosoii. — M., 2017

st mperniofiaBaTesien
W3naraetcs B ciiefyrollel pelakLiyu:
06 obOpa3oBaHUU B Poccurickon deneparuu: dbenep.
3aKOH OT 29.12. 2012 Ne 273-®3 (B peg. PenepanbHbix 3aKkoHOB oT 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 Ne 84-®3, ot 27.05.2014 Ne 135-P3, ot 04.06.2014
Ne 148-®3, c u3M., BHeceHHbIMU PeniepasbHbiM 3aKOHOM OT 04.06.2014 Ne
145-®3, B pena. ot 03.07.2016, c u3m. ot 19.12.2016.)
[Tpuka3z MuHucTepcTBa obpa3oBaHusi U Hayku P® ot 31 gekabps 2015 r. N
1578 "O BHeceHWM U3MeHeHUI B (efepanbHbIi T'OCYJapCTBEHHBIM
oOpa3oBaTtesibHBIM CTaHAAPT CpejiHero o0iiero obpa3oBaHUs, YTBEP)KAEHHBIM
TIpUKa3oM MuHHcTepcTBa 00pa3oBaHUsl M HayKu Poccuiickoii @ezepariuvl OT
17 mas 2012 r. N413"
[TpumepHasiocHOBHasioOpa3oBaTeIbHasiIporpaMMacpeiHeroo0iieroobpa3oBaHu
a1, ofoOpeHHass  pemieHWeM  (egepanbHOr0  yuyeOHO-MeTOAUUeCKOro
obbeauHeHUs1 110 001]eMy obpa3oBaHuto (TIpoTokos oT 28 uroHst 2016 1. Ne
2/16-3).

(manee Mo TEKCTy MPOrpaMmbl)



