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IIOACHUTEJ/IbBHASA 3AIIMCKA

[Tporpamma o61rieo6pa3oBaTebHON YUeOHON AUCIUIIINHBI «DHU3rKa»
npegHa3HaueHa  Jyid  W3ydyeHHs ~ GU3MKM B TIPOeCcCHOHATbHBIX
obpa3oBaTenbHbIX opraHu3anusx CIIO, peanu3syrouux o6pa3oBaTebHYIO
nporpaMMmy cpefiHero o0iijero oOpa3oBaHusi B Ipejiesiax 0CBOEHUsSI OCHOBHOM
npodeccroHabHOM 06pa3oBaTenbHOM TporpamMmMbl CITO (OITOIT CITO) Ha
6a3e ocHOBHOTO 0011jeT0 00pa30BaHus TIPU MOATOTOBKE KBaTA(UI[MPOBAaHHBIX
pabounx, CyKalllyX U CTeLdaiCTOB CpeJHero 3BeHa.

[Tporpamma paspabotaHa Ha ocHoBe TpeboBaHuii ®I'OC cpegHero
obriero obpa3oBaHus, C yueToMm [IprMepHOM OCHOBHOM 0Opa3oBaTe/bHOMU
MpOrpaMmbl CpefiHero  001iero obOpa3oBaHusl, OJOOPEHHOW pellleHreM
denepasbHOrO  yueOHO-METOAUUECKOTO  OoObeAuHEeHHsT 10 o0Iemy
obpa3zoBaHuto (rpoTokos oT 28 utoHd 2016 1. Ne 2/16-3) mpeAbsBAsieMbIX K
CTPYKTYype, CO/Iep>)KaHHI0 W pe3yJ/ibTaTaM OCBOEHUs yueOHOW JUCIUTUIAHBI
«®Pu3rKa», B COOTBETCTBUM C PeKOoMeH/al[UsIMU TI0 OpTaHU3aLU TOTyUYeHUs
cpenHero o0Oijero o0Opa3oBaHMsS B IIpefielax OCBOeHHs 00pa30oBaTe/bHbIX
nmporpaMM cpefiHero npodeccruoHanbHOr0 obpa3oBaHusi Ha 0a3e OCHOBHOTO
ob1iiero obpa3zoBaHUs C yueToMm TpeOoBaHUM (esiepabHBIX TOCY/[apCTBEHHbBIX
oOpa3oBaTe/bHBIX ~ CTaHAAPTOB U TIOJAy4YaeMoi Trpodeccuu CpegHero
npocdeccruoHasbHOrO0 0bpa3oBaHus (MUCbMO [lermapTaMeHTa rocy/japCTBeHHOM
MOJIMTUKK B cdepe TOATOTOBKM pabourx kKazpoB v AITIO MwuHOOpHayKu
Poccuu ot 17.03.2015 Ne 06-259).

[Tporpamma yuebGHOM aucIMIUIMHBL «®u3rka» pa3paboTraHa B
COOTBETCTBUH C:

- ®I'OC cpegHero oOmero o0Opa3oBaHUs, YTBEP)KAEHHBIM IIPHUKA30M
MunuctepcTBa 06pa3oBanust ¥ Hayku P® ot 17.05.2012 1. Ne 413;

- ®Iroc CIIO mno mpodeccun 35.01.13 «TpakTOpUCT-MAIIMHUCT C\X
MPOU3BO/ICTBA», YTBEPKAEHHBbIM TMpHKa3oM MuHUCTepCcTBa 00pa3oBaHUs U
Hayku PO ot 20.08.2013 Ne 740;

- TpUMepHOW TMporpammor o6ieoOpa3oBaTebHON yueOHOM AUCLUTUIMHBI
«®u3mka» Ay TpodecCHOHanbHBIX  00pa3oBaTe/IbHBIX — OpraHU3alui,
pekoMeHioBaHHOU PT'AY «DUPO», mpotokoa Ne 3 ot 21 uronst 2015 1.5

- [Ipuka3a MuHucTepcTBa 06pa3oBaHusi U Hayku Poccuiickoit ®enepalii OT
31.12.2015 Ne 1577 "O BHeceHMM U3MeHeHWM B (eAepaabHbIU
rocy/lapCTBeHHbIi ~ 00pa3oBaTe/ibHBIM  CTaHJAapT  OCHOBHOTO  001iero
o0Opa3oBaHusl, yTBepKAeHHbIM MprKa3oM MuHUCTepCcTBa 00pa30BaHUs U HayKU
Poccuiickoii @ezeparyu ot 17 aekabpsi 2010 r. Ne 1897" (3apeructpupoBaH B
Munrocte Poccrn 02.02.2016 Ne 40937);

- PeecTtpa mprMepHBIX OCHOBHBIX OOpa3oBaTenbHBIX Tporpamm: I[IpumMepHas
OCHOBHasi 0Opa3oBaTe/ibHasi TIporpaMmMa CpeHero 001ero oopa3oBaHusl.

[IporpaMma $IB/iIeTCSI  4YaCThIO OCHOBHOI  TIpo)eCcCMOHAILHOMN
obpa3oBarenpbHONM TiporpamMMmbl B cooTBeTcTBUM ¢ PI'OC CIIO TITTKPC\
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[MIICC3 no mpodeccun\crenuaabHOCTHA, BXOJSALENM B COCTaB YKPYITHEHHOU
IpYIIIbI TIpodheccrii\criel|iaJbHOCTEeNn:
CEJIbCKOE X0351CTBO U CEJIbCKOXO03ANCTBEHHBIE HAYKA
35.00.00  Cennckoe, 1ecHoe U pbIOHOE X035HCTBO
35.01.13  TpakKTOPUCT-MaLIMHHUCT CEJIbCKOX035IMCTBEHHOT O TPOU3BO/ICTBA.
OT/unTeTbHOM 0COOEHHOCTBIO TIPOTPAaMMBbI SIB/ISIETCSI U3MEHEeHUs B

TeMaTUKy  WHJAVWBUAYAJbHbIX  MPOEKTOB  (YTOUHEHHWe  [UJIaHUPYEeMBbIX
pe3y/IbTaTOB 00yueHUs], BHECEHHE OTIOJTHEHUM U TEM).

Copmep>xaHWe  MpOrpaMMbl  yueOHOW — JUCHUIUIMHBI  «DHU3MKa»
HaripaB/IeHO Ha JOCTW)KeHHe CAeAYOIINX Le/ei:

* OCBOEHHME 3HaHWU O (QyHAAMEeHTaJbHbIX (U3MUECKUX 3aKOHaX U
MPUHLAMNAX, JeXKallluX B OCHOBE COBPEMEHHOU (PU3NUeCKOM KapTHHBI
MUpa; Haubosiee Ba)KHBIX OTKDBITHSIX B 00/acTh (PU3WKU, OKa3aBILIHMX
orpejensollee BIWsSHAE Ha Pa3BUTHE TEXHWKU M TEXHOJIOTUU; MEeTOJax
Hay4HOr0 MO3HaHUS IPUPO/IbI;

* OB/aJileHNe YMEHUSIMM TIPOBOJWTH HAOJIO/IeHNs], TUIAHUPOBAaTb U
BBITIO/THAITh SKCIEPUMEHTHBI, BbIBUTaTh TUMOTE3bl U CTPOUTh MOJENH,
MIPUMEHSITb ~ TIOJIlyueHHble 3HaHUS 110 Gu3uKe [ 00bsSCHeHUs
pa3Hoo0pa3HbIX HU3NUYEeCKUX SIBJIEHUI U CBOMCTB BeIL[eCTB; MPAKTUYECKU
WCIO/b30BaTh  (pU3WUeCKWe  3HaHWS;  OLleHMBaTh  /IOCTOBEPHOCTHb
eCTeCTBeHHOHAYUYHOM MH(OpMaLy;

* pa3BUTHE TM03HABaTe/IbHbIX UHTEPeCOB, UHTE//IEKTyalIlbHbIX U TBOPUECKUX
CTIOCOOHOCTEM B TIpoljecce TIPUOOpeTeHs 3HaHWUN U YMeHUH 110 (hH3UKe C
HCII0/Tb30BaHKeM pa3/IMYHbIX UCTOYHMKOB MH(MOPMALMU U COBPEMEHHbIX
MH(OPMAaLIMOHHBIX TEXHOIOTHN;

* BOCMUTaHUe YyOeXJeHHOCTU B BO3MOXKHOCTU T[IO3HaHHsI 3aKOHOB
TIPUPO/bl, HWCTIOb30BaHUSl [OCTXKeHWH (U3nku Ha 6s1aro pa3BUTUS
ye/ioBeUeCKOM LIMBWIM3aLMW; HeoOXOAWMOCTH COTpYyJHUYeCTBa B
TpoLiecce COBMECTHOIO BBIMOTHEHUS 3a/lay, YBaXKUTEJIbHOIO OTHOLLEHHS
K MHEHUIO OIMOHeHTa Tpu 00Cy»kjeHuu npob/ieM ecTeCTBEHHOHAYUHOTO
coZlep>KaHus; TOTOBHOCTH K MOpaJIbHO-3TUYECKOU OLIeHKe
WCIO/Ib30BaHUsl HAy4YHBIX [OCTW)KEHUW, UyBCTBA OTBETCTBEHHOCTU 3a
3allUTY OKpY>Katolllel Cpe/ibl;

* WCIIO/Ib30BaHWe TIpHOOpPETeHHbIX 3HAHWUK W YMEHWM i  pelleHus
MIPAKTUUeCKUX 3ajiau TIOBCeIHeBHOM >KU3HM, 0becrieueHust 6€30TacHOCTH
CcOOCTBEHHOW >XU3HH, PAllMOHATBHOTO MPHPOJOIIONIb30BAHUS U OXPaHbI
OKpY>Karoll[er CpeJbl U BO3MOKHOCTb
TpUMeHEeHUs1 3HaHUM MUY PelleHnH 3a/lau, BOSHUKAIOLIUX B
nocaeAyolel npogeCcCUOHaNIbHON [1eaTe/IbHOCTH.

B nporpammy BK/IIOYEHO COjiep>KaHUe, HarpaB/ieHHOe Ha (POpMUpOBaHUe
y CTY[ieHTOB KOMIIeTeHI1i, HeoOXOAWMBIX [jisi KaueCTBEHHOTO OCBOEHUSI
OIIOIT CITO Ha 6a3e ocHOBHOro oO0Iero o06pa3oBaHMS C TIOJyYeHUEM
CpeJiHero obr1iero obpa3oBaHus; TIPOrPaMMBI TIO/ITOTOBKHU
KBa/TM(HUIMPOBaHHBIX pabounx, cayxKamux (TTTTKPC).



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 22
5. |OnTuHka 12
OCHOBBI CIleLIMaJbHOM TeOPUU
6. |oTHOCUTE/IBHOCTHU 6
7. |2/ieMeHTbl KBAHTOBOM (hH3UKHU 14
8. [9Bomtormsi BceneHHow 8
B TOM UHCJIE:
JlabopaTopHbIe padoThI 26
TIpakTHYecKue padoThl 48
HToro 180
IBHE&Y}.‘[I/ITOPHEIH caMocTosiTe/IbHasi pabora
[ToAroToBKa YCTHBIX BBICTYIIJIEHU M0
3a/lJaHHBIM TeMaM, 3Cce, J0K/Ia/l0B,
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»

HaumeHnoBanue pa3jesioB | CojepkaHue yueOHOro Marepuasa, jaboparopHbie u npakTuueckue | O0bem | YpoBeHb
U TeM paboThl, BHeayAUTOPHAasi CaMOCTOATe/IbHAsA paboTa CTYAeHTOB, 4acoB | OCBOEHHU
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
SBJIEHUM W OOBEKTOB TMPUPOAbI. V3MepeHue (U3NUECKUX BeTMUKH.
MogenvupoBanue (puU3MUeCcKux sIBJIeHUN U TIpOLieccoB. Posib sKcriepumMeHTa
M Teopud B TIpoLjecce TI03HAaHUS NpUpoAbl. Pu3Mueckas BeJUUYUHA.
[TorpemiHOoCTH UM3MepeHUM (U3MUYECKUX BeJWUYMH. MexXayHapoHas
cucteMa efuHul]. Pu3ndeckrde 3akoHbl. Pomb usnku B (popMupoBaHUU
Hay4YyHOM KapTHHbI MUpa. ['paHullbl NPUMEHUMOCTU (PU3NUECKUX 3aKOHOB.
[TonsiTue o (y3MUeCKOW KapTHHe MUpa. 3HaueHue (PU3KWKU MPU OCBOEHUH
npocdeccun CIIO.
1. MexaHuka 38
KuHemaTHka 10
MexaHuueckoe  JBUKeHUe. [TepemerreHue. [TyTs. CKOpOCTB. 2 1
PaBHOMepHOe NpsiMO/IMHENHOe [ABWXeHue. [IpUHIMI OTHOCUTE/bHOCTU
lanunes
JeMoHCTpanuu
3aBUCHMOCTh TPAaeKTOPHH OT BbIOOPA CHCTEMbBI OTCUETA.
Bu/ibl MEXaHUYECKOr0 JBUKEHHUS.
IIpakTnueckas padora Nel ITepemetrienue. [Tytb. CKOpoCTb 2 2
Yckopenue. PaBHorepeMeHHOe mMpsiMo/iMHeliHOe ABwkeHWe. CBoOOHOE 2 1
rnajieHue.
[IBw>keHue Tesa, OPOIIIEHHOTO IO/ YIJIOM K TOPU30HTY. PaBHOMepHOe 2 1
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ABH)KEHHE 10 OKPY>KHOCTH.

ITpakTuueckas padora Ne2 KuHemarrka 2
3aKOHbI MeXaHUKHU 12
HbroTOHA

[TepBbiti 3akoH HptoToHa. Cuna. Macca. Wmnynbc. Bropoit 3akoH 2
HrroToHa. OCHOBHOM 3aKOH K/IaCCUYECKOM JMHAaMUKHU. TpeTud 3aKOH
HeroToHa.
JleMoHCcTpanuu
3aBUCHMOCTh YCKOpPEHHUs Tejla OT ero MacChl U CWJIbI, JeHCTBYHOIeH H4
TeJIo.
Crio)keHue CuJL.
PaBeHCTBO ¥ TpPOTHUBOIIONIOKHOCTh HarpaB/A€HUsI CWAJI  [JeUCTBUA U
MPOTUBO/IEMCTBUSI.
IMTpakTuueckas padora Ne3 3aK0HBI MexaHUKH HprOTOHA 2
3aKOH BCEMHUPHOrO TAroTeHus. I'paBuTtauioHHOe Tiosie. Cuia TsKeCTH. 2
Bec. Crioco6n1 n3mepeHust Macchl Tesl. CUIbl B MeXaHUKe.
JleMoHCTpaLuu
3aBUCHUMOCTb CUJIbl YIIPYTOCTH OT Ae(opMaljiu.
Cunbl TpeHUs.
HeBecoMoCTb.
IMpakTuueckas padora Ne4 Cusibl B MEXaHUKeE. 2
JlaboparopHast pab6ora Nel UVccrnemoBaHwe [JBWKEHHS Tela TIOf 1
JIeMCTBHEM MTOCTOSIHHOM CHJIBI.
JlaboparopHast paGora Ne2 I3yueHHe 0COOEHHOCTEM CUJIbBI TPEHUS 1
(CcKONBXKEeHUs).
3aKOHBbI [IBW)KEHUsI Te/l COJIHEUHOW CHUCTeMbl. YCIeXd MeXaHUKd B 2
M3y4YeHUU JBWKeHUs] HeOeCHBIX Te/T M Pa3BUTHH KOCMOHABTUKH.

3aKOHBbI COXpaHeHHs B 16

MexXaHUKe

3aKoH coxXpaHeHMs WMIyJbca. PeakThBHOe JABWkeHWe. PaboTa cusibl. 2

PaboTa noTeH1[MabHbIX CH/. MOILIHOCTb.
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JleMoHCTpaLuu
PeakTuBHOE BU)KEHMe.

OHeprus. Kunetrnueckas sHeprusi. [loTeHUranbHas S3Heprusi. 2
JleMoHCTpanuu
[Tepexo; MOTeHIMATLHOM SHEPTUH B KUHETUUECKYIO U 00paTHO.
3aKOH COXpaHEeHWs MeXaHW4YeCKOW 5SHeprud. lIpuMeHeHWe 3aKOHOB 2
COXpaHeHHsl.
ITpakTuueckas padora Ne5 3aK0HBI COXpaHeHHS B MeXaHUKe 2
JlaboparopHasi padora Ne3 M3yueHHre 3aKOHa COXpaHeHUs UMITYJ/IbCa. 2
JIaGopaTopHas pabora Ned CoxpaHeHHe MeXaHUUYeCKOW YHEPrHH IIpH 2
JIBWDKEHUU Tesia Mo/, IeWCTBUEM CUJI TSPKECTU U YIIPYTOCTH.
JlaGopaTopHasa pab6ora Ne5 CpaBHeHre pabOTBl CHIBI C HU3MEHEHHEM 1
KWHETHUYeCKOU SHepryu TeJia.
JIaboparopHasi pabora Ne6 V3yueHre 3aKOHOB COXpaHEHHs Ha MpUMepe 1
y/lapa 11apoB 1 0a/IJTMCTUYeCKOT0 MasiTHUKA.
IIpakTnueckas pa6ora Ne6 MexaHuKa 2
BHeayjuTopHasi camocTosiTe/IbHas padora Nel MexaHuKa 18

2. OCHOBBI MOJIEKY/ISIPHOM 24

(11)7371847 81
TePpMOANHAMMKH
OCHOBBI M0JIEKYJ/IAPHO- 6
KHHeTHUYeCKOH TeopHH.
N paeanbHbIN ra3

OCHOBHBIE TOJIOXKEHUS MOJIEKYJ/IIPHO-KUHETUYeCKOM Teopru. Pa3mepsl v 2
Macca Mosiekya U aToMoB. bpoyHoBckoe aBrkenue. Iuddysus. Cuabl u
JHeprusi Me>XXMOJIEKYJISIPHOTO B3aumo/eicTBrsi. CTpoeHre ra3000pa3HbIX,
JKUIKUX U TBepAbIX Tesl. CKOPOCTU ABUKEHUS MOJIEKYJ/T U UX U3MepeHue.
JleMoHCTpaLuu
IBr>KeHre OPOYHOBCKUX YaCTHI].
Huddy3sus.
Upeanbhbivi ra3. /laBneHuwe rasa. OCHOBHOE ypaBHEHUE MOJEKYISIPHO- 2
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KUHETUUeCKOW TeopuM ras3oB. Temmepatypa U ee usMepeHue. ['a3oBbie
3aKOHbI. AGCOIOTHBIA HYJb TemrepaTypbl. TepMoAuHaMUUecKasl IIKasa
TeMIlepaTypbl. YpaBHeHHWe COCTOSIHUSI WJeaJbHOrO Tas3a. MoJsipHast
ra3oBasi MIOCTOSIHHasI.

JeMoHCTpanuu

V3MeHeHue [aBleHUs1 Tra3a C U3MEHEHHWeM TeMmreparypbl T[pU
TOCTOSTHHOM 00beMe.

M30TepMryecKuii U ©300apHbIN MPOLIeCCHI.

ITpakTuueckass padora Ne7 OCHOBBI MOJEKYIIPHO-KUHETUUECKOU
Teopuu. MieanbHbIN ra3

OcCHOBBI TepMOAUHAMUKH

OcHOBHbIe TIOHATUS U oOfpefie/ieHUs. BHYTpeHHsii 3Heprvs CHUCTeMBI.
BHyTpeHHSsIsS Heprusi ujeaqbHOrO rasa. Pabora u TersiotTa Kak (OpMbI
riepefiaud 3Hepruu. TeryioeMKOCTb. Y /ie/ibHasl TelJI0eMKOCTb. Y paBHeHUe
TerI0BOro banaHca.

No

[TepBoe Hauano TepPMOJUHAMUKH. AguabaTHBIM Tporecc. IIpuHIUI
JeuctBusi TervioBoM MawmHbl. KIIZI TemoBoro pBuratens. Brtopoe
HauyaJi0 TepMOJAWHAMMKU. TepMojvHamMuuecKas IIKaja TeMIieparTyp.
XoJjioaunbHble MallvHbL. TerioBele ABurarend. OxpaHa IpyUpojbl.
JeMoHCcTpanuu

Vi3MeHeHVe BHYTPeHHeM SHEPrUM Tejl TPU COBepIleHHH paboThel. Mojenu
TeIUIOBBIX JIBUTaTesIei.

CBoMCTBA MAapoB

WNcnapeHve W KOHJeHcalus. HaceblllleHHbIM Nap YW €ro CBOMCTBaA.
AGconroTHasi ¥ OTHOCHTETbHASI BIAXKHOCTh BO3Ayxa. TouKa pochl.

[

JIabopaTopHasi pa6ora Ne7 V3MepeHue BIaKHOCTH BO3ZyXa.

Kurnienne. 3aBUCMMOCTh TeMIiepaTyphbl KUTIEeHUs OT JlaBieHus. [leperpeToii
rap U ero MCroJib30BaHue B TEXHUKE.

JleMoHCTpaLuu

Kurienune BobI 1pY MIOHWKEHHOM [IaB/IeHUU.

[IcuxpomMeTp ¥ TUCPOMETP.

JlaboparopHass pabora Ne8 Ili3yueHne 0COOEHHOCTEM TEMJIOBOIO
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pacIlIXpeHust BOJbI.

CBolicTBa XXHJKOCTeH 2
XapakTepuCTHKa >XUIKOrO COCTOSIHUS BelljecTBa. [10BepXHOCTHBIA C/I0M 1
JKAOKOCTH. OHEpPrusi IOBEPXHOCTHOTO CJiosl. SIBjeHWs Ha TrpaHulLle
JKUJKOCTU C TBepAbIM TesioM. Kanu/isipHble SB1eHus.
JleMoHCTpaLuu
SIBneHrs MOBEPXHOCTHOIO HATSDKEHUs U CMaYUBaHUS.
JlaGopaTopHass pab6ora Ne9 l3mepeHue TOBEPXHOCTHOT'O HaTSHKEHUS 1
JKUJKOCTH.

CBoiliCcTBa TBep/JbIX Tejl 8

XapakTepucTUKa TBepJOro COCTOSIHUSI BellleCcTBa. YTIPyrve CBOMCTBa 2
TBepApbIX Tesl. 3aKoH I'yka. MexaHnuecKue CBOMCTBA TBEPABIX TeJl.
TernyioBoe paclvipeHWe TBepPAbIX Teal W KuAkoctew. [lnaBneHuve u 2
KPUCTa//IA3aLs.
JeMoHCTpanuu
Kpucranibl, amop(HbIe BelecTBa, )XUJKOKPUCTAIJIMUECKHE TeIa.
IIpakTnueckasa pa6ora Ne8 OcCHOBBI MOJIEKY/ISAPHONH (U3MKU U 2
TepMOJMHAMUKHU.
JlaboparopHasi padora Nel0 HabGmomeHue mpoliecca KpUCTa/IJTA3ALIAM. 1
V3yueHue gedopMaliiy pacTsKeHUSI.
JIaboparopHasi padoTa Nell V3yueHue TEIIOBOrO pacIIMpeHUst TBeP/bIX 1
TeJl.
BHeayguTopHas camocTosTe/1bHasA padbora Ne2 OCHOBHI MOJIEKYJ/ISIPHOM 12
(OU3MKU U TEPMOJIMHAMUKH.

3. J/IeKTPOANHAMMKA 54

JJIeKTpUYecKoe 1oJie 12
DJleKTpruueckue 3apsiJbl. 3aKOH COXpaHeHud 3apsaa. 3aKoH KyioHa. 2
JleMoHCTpaLuu
B3anMo/iericTBre 3apsPKeHHbBIX TeJl.
IIpakTnueckas pa6ora Ne9 3akoH KyoHa. 2
OnekTprueckoe rojie. HarpsykeHHOCTb 3/1eKTpuueckoro mosis. [IpuHiun 2
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cyreprno3uiiuy moJieii. PaboTa crs 3/1eKTpoCTaTUueCcKoro moyJisi.

[ToreHumasn. Pa3HOCTh MOTeHLMA/IOB. DKBUMOTEHLUA/IbHbIE TIOBEPXHOCTH. 2

CBsi3b  MeXAy  HanpshKeHHOCTBIO U pas3sHOCTbIO  IIOTeHLMa/oB

37IeKTPUYECKOr0  Tonsl.  [IM3MeKTpUKuM B 3JIeKTPUYECKOM  TI0JIe.

[Tonsipusanys AU3/1EKTPUKOB.

[IpoBogHUKU B 37eKTpUuyeckoM mnosie. KoHgeHcaTopel. CoejvHeHue 2

KOH/IEHCAaTOpPOB B 0aTapero. OHeprusi 3apsbKeHHOTO KOHJeHcaTopa.

OHeprus 371eKTpUYeCcKoro roJis.

JeMoHcTpanuu

[IpOBOAHUKU B 3/IEKTPUYECKOM I10JI€.

[IV3neKTpUKU B 371eKTprUeCcKoM noJie. KoHgeHcaTophl.

IIpakTnueckas padora Nel0 DekTpryeckoe mose 2
3aKOHBI MOCTOSIHHOT'0 20

TOKa

YcioBusi, HeoOXoguMble [  BO3HUKHOBEHHSI U TOJJep>KaHUS 2

3/1IeKTpAUeCcKoro toka. Cuia TOKa M IUVIOTHOCTb TOKa. 3akoH Oma s

yuacTtka renu 6e3 3/IC.

IIpakTnueckas pabora Nell Cusa TOoKa U IJIOTHOCTh TOKa. 3aKOH Oma 2

JU1s1 yuacTka ternu 6e3 3/1C.

3aBUCHMOCTb 3/1IeKTPUUYECKOr'0 COIPOTUBJIEHUs OT MaTepuasa, AJIMHBI U 2

IUIOLIaAM  TIOMIepeyHOro  CeueHWs  MPOBOJHUKA. 3aBUCHMOCTD

JIeKTPUYECKOr0 CONPOTHBIIEHUS TIPOBOJAHUKOB OT TeMIlepaTyphl.

OneKTpOABWKYIIlasi Ch/la UCTOYHMKA ToKa. 3aKOH OMa [1/1s1 TI0/THOM LierHu. 2

CoepgvHeHne TIpOBOAHUKOB. CoeJjHeHHWe MWCTOYHUKOB 3JIEKTPUUYECKOH

3Hepruu B baTapero.

IIpakTnueckas pa6ora Nel2 3akoH Oma Jjist TIOJTHOM Lery. 2

CoeniHeHYe TIPOBO/IHUKOB.

Jlaboparopnasa pab6ora Nel2 Ompegenenne 3C u BHyTpeHHero 2

COTIPOTUBJIEHUSI KICTOUHUKA HaTIPSKeHUs.

JIaboparopHasi pa6ora Nel3 3yueHue 3akoHa OMa /15 TIOJTHOM LIETTH. 1

JIaboparopHasi padora Nel4 l3yueHue 3akoHa OMma /11 ydacTKa I[ely, 1
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110CJ1e10BAaTe/IbHOI'O U Iapd/lJIeJIbHOIO COeAMHEeHWA TIPOBOAHHKOB.

3akoH [[xoyns—/lenija. Pabora ¥ MOI[HOCTb 3/IEKTPUUECKOTO TOKa.
TennoBoe AeHCTBYE TOKA.

JeMoHCcTpanuu

TenoBoe feHCTBHE 3/IEKTPUUECKOT0 TOKaA.

ITpakTuueckas padora Nel3 3akoHBI TTOCTOSSHHOTO TOKA

JlaboparopHasi pa6ora Nel5 Ormpezenenre Ko3hduipieHTa I10I€3HOTO
JIeUCTBUS 3/IEKTPUYECKOT0 YalHUKaA.

JIaGopaTopHas pabora Nel6 OmpejiesieHre TemriepaTypbl HATH JIaMITbI
HaKa/IMBaHUSI.

JJ/IeKTPUUeCKHH TOK B
MOJTyIIPOBOAHMKAX

O/NeKTPUYeCKUM TOK B Ppas3/IMuUHBIX CpefiaX. OJIeKTPUUeCKMM TOK B
MeTasilaX. J7eKTPOHHbIM ra3. PaboTa BbIxoja.

DneKTpuuecKuil TOK B 3/IEKTPOJIMTaX. JJIeKTpo/in3. 3akoHbl Dapajes.
IIpyMeHeHMe 371eKTPOJ/IN3a B TEXHUKE.

OneKTpUUeCcKui TOK B ra3ax v BakyyMme. MloHu3anus rasa. Bubl ra3oBbix
pa3psazoB. [lousTue o miasme. CBOMCTBA U MPUMEHEHHE 3/IeKTPOHHBIX
IYUYKOB.

D/eKTpUUeCKM TOK B MOJyNpoBOAHUKAaX. CobCTBeHHasi MPOBOJUMOCTb
TIOJTYTIDOBO/IHUKOB. [10/TyTIpOBOJHUKOBLIE TTPUOOPHI.

JeMoHCcTpanuu

CoOcTBeHHass UM TIpUMecHasi  TIPOBOJUMOCTb  TOJIyTIPOBOJHUKOB.
IToynipoBOHUKOBBIN U0,

Tpan3ucrop.

Mar=auTHoe 1moJsie

BekTop WMHIYKIIMM MarHATHOrO Tosisi. [leliCTBUe MarHUTHOrO TIO/sl Ha
MPSIMOJIMHEWHBIA TIPOBOAHUK C TOKOM. 3akOH Ammepa. B3anmogencrtsue
TOKOB. MarHUTHBIN MOTOK.

JeMoHCcTpanuu

OnbIT
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Opcrefa.

B3anMo/elicTBre TTPOBOJHUKOB C TOKAMHU.
OTK/IOHEeHUe 3/IeKTPOHHOT'0 MyYKa MarHUTHBIM T10JIEM.
DJIeKTPO/IBUTraTe lb.

OJIeKTpPON3MEePUTE TbHBIE TIPUOOPKI.

Pabora Mo TiepeMeIl|eHUIO TPOBOJHWKA C TOKOM B MAarHUTHOM TIOJIe. 2
[elicTBMe MarHWTHOTO TOJs Ha ABWKyluikcsa 3apsz. Cuna JlopeHiia.
OrnipefienieHre yiebHOTO 3apsifia. Y CKOPUTE/IN 3apsKEHHBIX YaCTHLI.
IIpakTnueckas pa6ora Ne1l4 MarHuTHOe mose 2
JJ/IeKTpOMarHuTHas 8
HHAYKLUA
ONeKTpOMarHvuTHasi UHAYKLHS. 1
JeMoHCcTpanuu
OJIeKTPOMarHMTHasi UHAYKLIS.
JlaboparopHast pab6ora Nel7 l3yueHue SIBJIeHHSI 3/IEKTPOMarHUTHOM 1
HH/TYKIWH.
BuxpeBoe 31ekTpruyeckoe roiie. 1
JeMoHCcTpanuu
PaboTa 3nekTporeHeparopa.
Tpancdopmarop.
CaMOMHAYKLYs. DHepryuss MarHUTHOTO T10JISL. 1
JleMoHCcTpanuu
OneKTpOMarHuTHast VHJYKLIUSL.
OmnbiTel Dapases.
3aBucuMocTs 3/JC caMOUHAYKLIMU OT CKOPOCTHA U3MEHEeHUs! CUJIbl TOKa U
VH/JIYKTUBHOCTH TPOBOJHUKA.
ITpakTuuyeckas padora Nel5 DneKTpoarHaMuKa 4
BHeayauTopHasi camocTosiTe/ibHass padora Ne3 DneKTpoiiHaMUKa 26
4. KosiebaHus U BOJTHBI 22
MexaHnuecKue KoyiedaHus 4
KonebarenwsHoe pgBwkeHue. ['apmonHunueckwe Komnebanus. CBobOoaHbIe 2
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MexaHUYecKue KosieOaHus. JIMHelHble MexaHUUYecKue KoJiebaTe/bHbIe
cuctembl. [IpeBpailleHWe SHEPruu TIpd  KoJjiebaTebHOM IBH)KEHUH.
CBoOofiHbIE 3aTyxarol[ie MeXaHhuecKue KoyiebaHus. BbIHYKIeHHbIe
MexaHUYecKue KojebaHus.

JleMoHCTpaLuu

CBoOO/IHBIE M BBIHY>K/I€HHbIE MeXaHHUeCKHe KomeOaHusl.

Pe3onaHcC.

IIpakTHueckas padora Ne16 MexaHnueckre KomebaHus 1
JlaboparopHass paGora Nec18 Ii3yueHwe 3aBUCUMOCTH Tiepuojia 1
KonebaHu HUTSHOTO (WM TIPY)KUHHOT0) MasiTHUKA OT JJTUHBI HUTU (WIH
Macchl Tpy3a).
Ynupyrue Bo/IHbI 4

[ToriepeuHbie ¥ NPOJOJIbHBIE BOJIHBI. XapaKTePUCTUKU BOJIHBL. Y pDaBHeHUe 2
T7I0CKo# Geryirieit BoHbl. HTepdepentus BonH. [ToHsITHE 0 ANdpaKiu
BOJIH. 3BYKOBbI€ BOJIHBI. Y/IbTPa3BYK U €ro IIpuMeHeHHe.
JeMoHCTpanuu
Ob6pa3oBaHue U paclpocTpaHeHue YIIPYTUX BOJIH.
YacroTta KonebaHuii ¥ BbICOTAa TOHA 3BYKa.
IIpakTnueckas pa6ora Nel7 Ynpyrue BoHbI 2

J/IeKTPOMarHUTHbIEe 10

KoJ1e0aHus

CBoOoziHBIE 3/IEKTPOMAarHUTHBIE KosieOaHWs. IlpeBpaileHue HepTUUd B 2
KosebaTe/lbHOM KOHType. 3aTyXalollie 3/IeKTPOMarHUTHBIE KoaeOaHus.
['eneparop He3aTyXarl[uX 3/1EKTPOMarHUTHBIX KonebaHMi.
BbIHY)KIeHHbIe 3/ieKTpUuecKre KoseOaHusl.
[lepemennbli TOK. ['eHepaTOp mepeMeHHOro TOKa. EMKOocTHOe u 2

WHAYKTABHOE COMNPOTUBJ/IEHUSI TIepeMeHHOro TokKa. 3akoH Oma jisd
9JIeKTPUYECKOW 1Iefd TepeMeHHOro ToKa. PaboTta ¥  MOIIHOCTb
riepeMeHHOro Toka. ['eHepaTopsbl TOKa.

JleMoHCTpaLuu

OcuuiiorpaMMa rnepeMeHHOr0 TOKa.
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KoHzeHcaTop B 1IeTy ITepeMeHHOro ToKa.
Kary1ka “HAYKTUBHOCTH B 1[eTTH TIePeMEeHHOT0 TOKa.
Pe30HaHC B 1T0C/Ie10BaTe/TbHOM IeMH IIepeMEeHHOT0 TOKa.

JlabopaTropnas  pabdora Nel9 UHAyKTUBHBIE W €MKOCTHOe 2
COMNPOTHBJIEHUS B LIeNW MEPEMEHHOI0 TOKa
Tpancdopmaropel. Toku BbICOKOM 4YacTOThl. [losyueHue, mnepepaua u 2
pacripefiesieHue 371eKTPO3HEePTUu.
JeMoHCcTpanuu
TpaHcdhopmarop.
IMpakTuuyeckas padora Nel8 DnekTpoMarHuTHbIE KojleOaHUs 2
JJ/IEKTPOMArHUTHbIE 4
BOJIHBI
D/eKTPOMarHuTHOE TI0Jie KaK 0COObIM BH MaTepuH. DIeKTPOMarHUTHBIE 2
BoMHbI. Bubpatop TI'eprja. OTKpBITBIM  KoJsieOaTenbHBIA  KOHTYP.
W3o6pererne paauo A.C. TlomoBbiM. [loHSITHE O  paZiOCBS3M.
[IprMeHeHMe 371eKTPOMarHUTHBIX BOJIH.
JeMoHcTpanuu
W3nyueHre 1 npreM 5/1eKTPOMarHUTHBIX BOJIH.
Pagrocssse.
IIpakTHueckas padora Nel19 KomebaHusi ¥ BOTHBI 2
BHeayguTopHasi camocTosiTe/IbHast padbora Ned KonebaHust ¥ BOJTHbI 14
5. OnTHKa 12
IIpupopga cBera 4
CKOpOCThb pacrnpoCTpaHeHUs CBeTa. 3aKOHbI OTPAKeHUSI U TIPeJIOMJIEHUS 2
ceera. IlomHoe orTpakeHuwe. JIMH3BL. ['71a3 Kak onTuyeckas cUcTeMa.
OnTuueckrie TIpUOOPHI.
JeMoHCcTpanuu
3aKOHBI OTPa)KeHUSs U MIpeJIOMJIeHHsI CBeTa.
ITo/tHOe BHyTpeHHee OTpaykeHue.
OnTuueckre TpUOOPHI.
JlaboparopHass pa6ora Ne20 I3yueHue u300pakeHHs] NPeIMETOB B 1
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TOHKOW JIUH3e.

IMTpakTuueckas padora Ne20 IIpuposa cBeta 1
Bo/iHOBBIE CBOMCTBA CBeTa 8

WNurtepdepenius CBeTa. KorepeHTHOCTb CBETOBBIX Ny4en. 2

WuTepdepeHiiusi B TOHKUX MyieHKaX. [losiockl paBHOU TouiyHbI. Kombila

HetoToHa. MWcnosb3oBaHve wuHTepdepeHIIMM B Hayke U TeXHUKe.

Hudpakiysa cBeta. [Judpakuys Ha 1jenu B Mapa/liefbHbIX Jiydax.

NwudpakurOHHas pelieTka.

JeMoHCTpanuu

WuTepdepeHius cBeTa.

Hudpakuys cBeTa.

[TosiyyeHHne crieKTpa C MOMOIIBIO AUGMPAKLIMOHHOM pelIeTKH.

[Tonsitvie o ronorpacdun. I[onsspusanys nonepeuHsix BoJH. [Tonasipusanus 2

cBeTa. [IBoiHOe nyuenpesiomsienne. [lonsgporgel. Jucnepcusi ceeta. Buabl

CTIEeKTPOB. CnekTpsbl HCITyCKaHUS. CHeKTphI TIOTJIOLEHUSI.

YnbTpaduoneToBoe u MH(MpaKpacHoe u3nydyeHUs. PeHTreHOBCKUe TyuM.

Vx npyposia 1 CBOMCTBA.

JeMoHCcTpanuu

[Tongpusanus cserta.

[TonyueHue crieKTpa C TIOMOIIbIO MIPU3MBI.

CHeKTpOCKOTII.

JlaboparopHasi pabdora Ne21 M3yuenHue uHTepdepeHIMH U AUbBPAKIAN 1

CBeTa.

JlaboparopHast pab6ora Ne22 TI'pagydpoBKa CIIEKTPOCKONA U 1

orpejie/ieHHe IJIMHbI BOJTHbI CEKTPaIbHbIX JIMHUM.

IIpakTnueckas padora Ne21 OrtHka 2

BHeayauTopHasi camocTosTe/IbHass padora Ne5 OnTrika 8

6. OcHOBBI crielja/IbHOM 6

TeOPUH OTHOCUTE/IbHOCTH

VHBapyaHTHOCTb MOJY/IS1 CKOPOCTA CBeTa B Bakyyme. Ilocrysatsl 2

OUHIITeHHA.
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ITpocTpaHCTBO M BpeMsi cieljuabHOM TeOPUM OTHOCUTE/IbHOCTH. 2
CBsI3b MacChl ¥ 3Hepruv cBOOOAHOMN YaCTHUI[bl. DHEPTHsI TTOKOS. 2
7. DneMeHTbI KBAHTOBOU 14
[i1)7k37147
KBaHTOBasi onTHKa 4
TerioBoe usnyueHuwe. PacripesiesieHne SHepPruM B CIieKTpe abCO/HOTHO 2
yépHoro Tesna. KBaHTOBasg runote3a IlnaHka. @PoToHbl. BHeliHUM
dborosnekTpuueckuii 3Ppdekr. BHyTpeHHUI (oTO3PdeKT. Turbl
(oTtosemeHTOB. [laBneHue cBeta. [ToHsITHE O KOPIYCKYJ/ISPHO-BOJTHOBOM
TpUpOJie CBeTa.
JleMoHCTpaLuu
doTto3dekT.
ITpakTuueckas padora Ne22 KBaHTOBast ONTHKA 2
®du3KKa aTomMa 4
Pa3BuTue B3IJI/10B Ha CTPOEHUE BellleCcTBa. 3aKOHOMEPHOCTH B aTOMHbIX 2
cnieKTpax Bogopoga. fAnepHas mogens atoma. Onbeitel J. Pesepdoppa.
Mopens atoma Bogopoza no H.bopy. ['unotesa fe bporinsi.
CooTHolLLIeHue Heorpe/le/IEHHOCTEeN [eii3eHOepra. KBaHTOBBIE
reHepaTophl.
JleMoHCTpaLuu
JIvHeluaThle CrIeKTPbI pa3/IMUHbIX BeIeCTB.
W3nydeHune yia3epa (KBaHTOBOI'O FeHEPATOPA).
IMTpakTuueckas padora Ne23 dusrka aroma 2
®u3uKa aTOMHOI0 s/jpa 6
EcrecTBeHHass paJMOaKTUBHOCTb. 3aKOH paJUOaKTUBHOIO pacriaja. 2
Criocobbl HabJIFOJeHUsT U PerucTpaliiy 3apsDKeHHBIX 4acTull. ODddekT
BaBunoBa — UYepenkoBa. CtpoeHue aTtoMHOro sifpa. edeKT Macchl,
SHEepPrusi CBA3U U YCTOMYUBOCTb aTOMHBIX SIZIED.
AnepHble peakiuu. MIcKyccTBeHHas paJjJuOaKTUBHOCTb. JlenieHre TsKesbiX 2

sanep. LlernHas sijepHasi peakiusi. YTipaBJ/isieMast 1jefHasi peakuys. HaepHbii
peaktop. [lo/siyueHre pafiIMOAKTHMBHBIX M30TOMOB M WX TIPUMEHEHHe.
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buosornueckoe pencTBre paJUOaKTUBHBIX H3/ydYeHUM. OjieMeHTapHbIe
YaCTULIBI.

JleMoHCTpaLuu

CueTurK MOHU3UPYIOLINUX U3TYUYEHHUN.

IIpakTHueckas padora Ne24 DjieMeHThI KBAHTOBOU (PU3UKU

BHeayjuTopHasi caMocTosATe/IbHAsA pabora Ne6 DjieMeHTbI KBAaHTOBOM
(busuku

8. IBomonusa BeceneHHOH

CrtpoeHue u pa3BuTHe
BceneHnHou

Témuasa wmatepuss U TEMHasg SHeprus. Hamma 3Be3gHad cucrema —
[NanakTyka. [Ipyrue ranaktuku. beckoHeyHOCTh BeeieHHOM.
JeMoHCcTpanuu

ConHeyHasi cucTema (Mo/iesib).

dotorpaduu raHeT, c/iejlaHHble C KOCMUYEeCKUX 30H/I0B.

Kapra JIyHbI ¥ 11/1aHeT.

HabmromeHye v onycaHue JBYKeHUsT HeOeCHBIX TeJl.

[TonsiTvie 0 Kocmosioruu. Pacumpsromasics BeenenHas. Mogenb ropsiuen
Bcenennou. CTpoeHue ¥ IPOUCXOKeHre ['aakTHK.

IBOIIOLUS 3Be3]].
I'umore3a npoucxoXaeHus
Co/IHeYHOM CHCTeMbI

TepmosiziepHbIii cuHTe3. [IpobsieMa TepMosi/IepPHON SHEPTreTHUKU. DHEprus
CoutHIia U 3Be3/1.

OBosonusi 3Be3Zl. CoBpeMeHHble TIpe/CTaB/AeHHs O TIPOMCXOXKJEeHUU U
spomotm  ConHija W 3Be3]. EauHasi (usvueckasi KapTHHA MMpa.
[TpMeHUMOCTh 3aKOHOB (DH3UKH /11 00BSICHEHHS TIPUPO/IbI KOCMHUUYECKHX
00BEKTOB.

JeMoHCTpanuu

CTtpoeHue 1 3BoJIOLMST BeceneHHoM

BHeayuTopHasi camocTosTe/IbHas padora Ne7 DBomolus BeeneHHo
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Htoro 180

Bcero 270

JK3aMeH 6

- 03HAKOMUTE/TbHBIN (y3HaBaHHe paHee U3yUeHHbIX 00 BEKTOB, CBOMCTB);
- PernpoIyKTUBHBIM (BBITIOJTHEHHE JIeTeTbHOCTH TI0 00pas3ily, HHCTPYKLMU WU/IH 10/l PYKOBO/ICTBOM)
- TIPOIYKTHUBHBIHN (TJTAHUPOBAHKE M CAaMOCTOSITe/TbHOE BBITIOJTHEHUE IeATeTbHOCTH, pellieHre Mpo0IeMHbIX 3a7ia)




XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YYEEHOU

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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a3/IMYHBIX COLIUA/IbHBIX POJIeH.
a3paboTKa BO3MO>KHOM CUCTeMBI IeMCTBUM U KOHCTPYKILIUH

palaTesIbHOTO ABMKEHUM B TEXHUKE.
proOpeTeHHe OIbITa pabOThl B IPYIITIe C BLITIOJHEHHEM
J151 3KCIIepUMEHTAa/IbHOT'O OIpe/ie/ieHUs1 KUHeMaTUueCKUX

eJTMULH.
pejcTaBiaeHre HHGOOPMALIMK O BU/IaX JBIKEHUS B BUJIE
a0/INIIBI
3aKOHBI MEXAaHUKU OBbsICHEHHE IeMOHCTPAI[MOHHBIX SKCITIEPUMEHTOB,
HrroToHa O/ITBEP>KJAFOIINX 3aKOH WHEPIUN

3MepeHue MacChl Tesa
3MepeHue CU/Ibl B3aUMO/IeUCTBUS Tel
bIYMC/IEHUe 3HaUeHUs CUJT TI0 U3BeCTHBIM 3HaUeHUsIM MacC
3aMMO/IeHCTBYIOIUX Te/T U UX YCKOPEeHUH
bIYUC/IEHWE 3HAUeHUs] YCKOPEHUH TeJl TI0 U3BECTHBIM
HaueHWSM JeMCTBYIOIIUX CUJI U MacC TeJl
paBHEHHEe CUJIbI IeMCTBUS U MPOTUBOAEHCTBUS
pUMeHeHHe 3aKOHa BCEMUPHOTO TSATOTeHUs TIPY pacyeTax
W/ Y YCKOPEHUHM B3aUMO/EeHCTBYIOIIUX TeJl
paBHeHHe YCKOpPeHHs1 CBOOOAHOTO TafieHyst Ha TlaHeTax
OJIHEUHOW CHUCTEMBI
bl/le/ieHre B TeKCTe yueOHWKa OCHOBHBIX KaTeropui
ay4yHOW MUH(OpMaIun
3aKoHbI coxpaHeHus [[[prMeHeHre 3aKOHa COXPaHEeHWs UMITYJIbCa [1JIst
B MeXaHUKe BIYUCJIEHUS] U3MEHEeHUU CKOPOCTeU TeJl IPU UX
3aMMO/eUCTBUSIX.
3MepeHHe paboThl CU/T U M3MeHeHHe KHHeTHUeCKOH
SHEPrUU TeJia.
[BeruricieHrie paboThl CHJT U U3MeHEHUST KHHeTHUeCKOMH
SHEPryUU TeJia.
[BbrurciieHre NOTeHLUA/IbHOW SHEPTUU Tes B
rpaBUTAL[OHHOM T10JI€.
OripeiesieHre TIOTEHLWA/ILHOW SHEPrUU yIIPYTo
nechopMHUPOBAHHOTIO TeJla 110 U3BeCTHOM AedopMaliiu U
PKECTKOCTHU TeJa.
pUMeHeHHe 3aKOHAa COXPaHeHUs] MeXaHUYeCKOU SHepruv
pM pacueTax pe3yJ/ibTaTOB B3aUMOJEWCTBUAU Tel
PaBUTALIMOHHBIMU CHUIAMU U CUJIAMH YTIPYTOCTH.
Ka3aHWe rpaHuL] MPUMEeHUMOCTH 3aKOHOB MEeXaHUKHU.
Ka3aHue y4eOHBIX AUCLUTIIVH, TIPU U3YYeHUH KOTOPBIX
CTOJIb3YIOTCS 3aKOHBI COXPAHEHUS
2. MonekynsipHasa ¢pusuka. TepMoguHaMuKa
(OCHOBBI BITIOJIHEHUE SKCIIEPUMEHTOB, CY>KAILUX 7151
MOJIEKYJISPHO- 60CHOBaHUS MOJIEKYISIpHO-KHHeTHYecKol Teopun (MKT).
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KUHEeTUUYeCKOU
TeOpHHU.
1 neanbHbIN Ta3

eltlieHue 3ajiau C IPUMeHeHHeM OCHOBHOT'O YpaBHEHUSsI
0JIeKY/IIPHO-KMHETUUEeCKOW TeOPUM ra30B.

Tnipe/ie/ieHre TlTapaMeTpOB BelljeCcTBa B ra3000pa3HOM
OCTOSIHMM Ha OCHOBAaHWM YPaBHEHHWsI COCTOSTHUS
JeanbHOro rasa. Ornpe/iesieHre MapaMeTpoOB BelllecTBa B
a3000pa3HOM COCTOSTHUM MPOUCXO/SAIIUX TTPOLIeCCOB 110
padukam 3aBucumoctu p (T), V (T), p (V).

DKCcriepuMeHTaibHOe ucciieoBanue 3aBucumoctu p (T), V
T), p (V). [IpeacraBnenue B Buzie rpadhikoB U30XOPHOTO,
3006apHOT0 U30TEPMHUYECKOTO MPOLIeCCOB.

bIUKC/IeHNe Cpe/IHel KUHeTUUYeCKOW SHepruu TerjioBoro

NBYDKEHMST MOJIEKYJT TI0 U3BeCTHOM TeMriepaType BelllecTBa.
IBbICKa3bIBaHHEe THUTIOTe3 [/l 00bsICHEeHHST Ha0JTI0/[aeMbIX
SIB/IEHUH. YKa3aHWe rpaHul] MPUMEeHUMOCTH MOZIe/n
«HleanbHbIN ra3» ¥ 3aKkoHOB MKT

(OCHOBBI
TepMO/JUHAMUKH

[I3MepeHye KOoM4YeCTBa TeIUIOThI B IIpoLieccax
Teruionepesaud. PacueT KojuecTBa TeIioThI,
Heo6X0JMMOro /1JIs1 OCYILLeCTB/IeHUS 33/JaHHOT0 TpoLiecca C
Teruionepesavei. Pacuet usmMeHeHHsi BHYTPEHHEN SHEPruu
Tes1, paboThI U TepeJJaHHOTO KOJTMUeCTBa TeTUIOTHI C
MCI0J/Ib30BaHUEM MEPBOro 3aKOHA TEPMOJUHAMUKH.
[PacueT paboThI, COBEpIIIEHHOM Ta30M, 10 rpaduKy
3aBucuMocTu p (V).

bIurcieHde paboThl ra3a, COBepileHHOW TTPU U3MeHeHU!

OCTOSIHUA 110 3aMKHYTOMY LiMKy. Beruncienue KII/ ripu

OBeplLeHUH ra3oM paboThkl B IpoLieccax W3MeHeHUs

OCTOSIHUS TI0 3aMKHYTOMY LIMK/Ty. OObsicCHeHHe

PUHLIMIIOB 1€ CTBUS TeIVIOBbIX MalllvH. JleMOHCTpaLus

0/ (PU3UKU B CO3J,AHUU Y COBEPIIEHCTBOBAHWH TETJIOBBIX

BUTaTeJIen.

3710)KeHHe CYTH 9KOJIO0THYecKux mpobem,
00yC/TOB/IEHHBIX PAOOTOM TEIVIOBBIX ABUTaTe/el U
MpeJ/Io’KeHre MyTH UX pellleHns. YKa3aHre IPaHuL]
NPYUMEHUMOCTH 3aKOHOB TEPMO/JJMHAMUKU. Y MEHHe BeCTU
N1aJIor, BBICTYLIMBAaTh MHEHHE OMNIMOHEeHTa, y4acTBOBaTh B
IMCKYCCHUM, OTKPBITO BbIPDA)KaTh U OTCTAaMBaTh CBOIO TOUKY
BpEeHUSI.
YKa3aHue yueOHbIX AUCLIUIINH, TPU U3yUeHUH KOTOPbIX
MCIIOBb3YIOT YueOHbIM MaTepras «OCHOBBI TEPMOIMHAMKI»

(CBOMCTBA I1apOB,
PKUJKOCTEH, TBepAbIX
Tes

3MepeHue BJIa)KHOCTH BO3/yXa.
acueT KOJIMYeCTBa TeT/IOThI, He0OX0JUMOT0 IS
CyLL[eCTBJIEHUS TIpoLiecca repexo/ja BeljecTBa U3 0HOro
rperaTHOro COCTOSIHUS B [Ipyroe.

DKCriepuMeHTa/IbHOe UCCJie/IOBaHUE TETJIOBbIX CBOUCTB
enectBa. [IprvBeieHre IPUMEpPOB KaMW/UISIPHBIX SIBJIEHUM
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ObITY, TIPUPO/Ie, TEXHUKE.

CC/ieJoBaHre MeXaHMYeCKHUX CBOUCTB TBEP/BIX TeJl.
pyMeHeHHe (HU3UUeCKUX MOHSATHM U 3aKOHOB B yue6HOM
aTepuasie Npo(heCCUOHAILHOIO XapakKTepa.
criosb30BaHKue VIHTepHeTa Jj1 oMcKa MH(pOpMaLu 0
a3paboTKax MpUMeHeHUsIX COBPEMEHHBIX TBepPAbIX U
MOPGhHBIX MaTepHasoB

3. JJIeKTPOAUHAMMKA

DJ/IeKTpoCTaTUKa

IBBIUKC/IEHHE CHIT B3aUMOZEHCTBHS TOUEUHBIX
DJIEKTPUUYECKUX 3apsifiOB.
[BburicrieHre Harps>KeHHOCTH 3/IEKTPUYECKOTo MO/
O[THOTO M HECKOJIbKMX TOUEYHBIX 3/IEKTPUUYECKUX 3apsiJOB.
[Bbruric/ieHre NoTeHIMaa 3/1eKTPUYeCcKOoro moJisi OHOTrO U
HECKOJIbKMX TOUEUHBIX 3JIEKTPUYEeCKUX 3apsI0B.
ma.MepeHHe Pa3HOCTU MOTEHLMAOB.

3MepeHre SHePryuuy 371eKTPUUeCcKOoro moJisi 3apsyKeHHOT0
KOHZIeHCaTopa.
[BbrurciieHve SHeprum 371eKTPUUYECKOr0 MOJist 3apSKEHHOTO
KOHZIeHCaTopa.
[Pa3paboTKa 1ylaHa ¥ BO3MOKHOM CXeMbl IeHCTBUM
SKCIIePUMEHTAIbHOTO OIpe/ie/ieHrst 3/1IeKTPOEMKOCTH
KOH/IeHCAaTopa U [iU3JIeKTPUUYeCKOW IMPOHUIaeMOCTU
BeleCTBa.
[IpoBesieHre CpaBHUTEIBLHOTO aHa/IW3a rPaBUTALIMOHHOTO U
HIEKTPOCTAaTUYECKOTO TMOJIEU

[TOCTOSTHHBIN TOK

[13mMepeHHre MOLLIHOCTH 3JIeKTPUYeCKOro Toka. Vismepexnue
3 /1C v BHyTpeHHero COINpOTHBIIeHUs UCTOYHMKA TOKA.
BITIOJIHEHUE PACUYEeTOB CUJIbl TOKA U HANPSDKEHUW Ha
YacTKaX JIEKTPUUeCKHX 1jerierl. OObsiCHeHe Ha TIpUMepe
JIEKTPUUECKOU 11eTv C AByMs UCTOUHHUKaMu Toka (3/1C), B
aKOM CJTyuae UCTOYHUK 3/IeKTPUUeCKO 3Hepruu paboTaet
peXXrMe reHepaTopa, a B KAKOM — B PeXXHUMe
oTpebuTes.
ripe/iesieHre TeMIlepaTypbl HUTH HaKa/IWBaHUS.
3MepeHue 3JIeKTPUYEeCKOro 3apsi/ja 3/1IeKTPOHa.
HSATHUE BOJIbTAaMITIEPHOM XapaKTePUCTHUKU AU0A.
pOBeJieHre CPaBHUTEIbHOTO aHa/v3a
OJIYTIPOBOJHUKOBBIX JUOJIOB U TPHUOZOB.
ObsiCHeHHe TIPUPO/IbI 3/IEKTPUUECKOTO TOKa B MeTasliax,
JIEKTPOJIUTAX, ra3ax, BaKyyMe U
OJIYTIPOBOJHUKAX
pUMeHeHNe 3JIeKTPO/IM3a B TEXHUKE
poBeZieHVe CPaBHUTE/IbHOT'O aHa/v3a
[HECAMOCTOSATE/ILHOI0 M CAMOCTOATE/TbHOI'0 Ia30BbIX
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CroJib30BaHUe VIHTepHeTa /ijisi moucKa UH(pOpMalvu 0
MepcreKTUBax Pa3BUTHS TOMYTIPOBOJHUKOBOM TEXHUKU.
Y cTaHOBKA NMTPUUMHHO-CJIe/ICTBEHHBIX CBSI3eU

MarHuTHbIe siBjieHUs [I3MepeHre UHAYKLMYA MarHATHOTO 1oJis. Berunciienue cui,
[eliCTBYIOIMX Ha POBOJHUK C TOKOM B MarHUTHOM TIOJI€.
[BeruvcieHre Cuil, JeMCTBYIOLMX Ha 3/IeKTPUUECKU 3apsi],
NBIDKYILUKCS B MArHUTHOM TIOJI€.
[McceoBaHye SIBJIEHUM 3/1eEKTPOMarHUTHOW UHIYKLUH,
CaMOWHZYKLIUU.
bIUMC/IEHe SHePTrUM MarHUTHOTO TOJIS.
ObsiCHeHUe TPUHLUIIA 1eHCTBUS /1IeKTPOIBUraTe/Isl.
ObsiCHeHUe MPUHLUIIA 1eHCTBUS TeHepaTopa
JIeKTPUUeCKOT0 TOKa U 3/1eKTPOM3MepUTebHbIX IPUO0POB.
ObsicHeHHe TIPUHLIUIA JelCTBUS Macc-crieKTporpada,
CKOpUTeJiel 3apsKeHHbIX YaCTHLL.
ObsicHeHHe PO/ MarHUTHOTO 110711 3eMJ/TU B YKU3HU
aCTeHUH, )KUBOTHBIX, UelOBeKa.
pUBe/ieHre TIPUMEepOB NMPaKTUYeCKOr0 PUMeHEeHUS
3yueHHbIX sIBJIEHU, 3aKOHOB, IPUOOPOB, YCTPOUCTB.
pOBe/leHre CPaBHUTE/IbHOIO aHa/Iu3a CBOMCTB
JIEKTPOCTaTUUeCKOT0, MarHUTHOTO Y BUXPEBOT'0
JIEKTPUYECKUX MOJIeH.
ObsicCHeHUe Ha MpUMepe MarHUTHBIX SIBJIEHUM, TToueMy
V3MKY MO>KHO pacCMaTpUBATh KakK MeTa/IUCLIUIIMHY

4. Kose0aHUA ¥ BOJIHBI

MexaHuyeckue MccenoBaHe 3aBUCHMOCTH TIEpPHO/A KOebaHuil
KOTe0aHUs MaTeMaTHYeCKOro MasiTHUKA OT ero JI/TMHbI, MacChl U
AMIUTATYIBI KOJIeOaHUH.
[MccemoBaHye 3aBUCUMOCTH TTepHO/ja KojieOaHMi rpy3a Ha
MpPY>KWHE OT €r0 MacCChl ¥ )KECTKOCTH MPY>KUHBI.
[BeIuricieHre Tieprozia KojiebaHuii MaTeMaTUUeCKOTO
MasiTHMKA 110 U3BECTHOMY 3HAUeHHIO ero JIJIMHEI.
[BeruricsieHre Tiepro/ia KosiebaHui rpy3a Ha TIpY>KUHE 110
M3BECTHBIM 3HAUEHUSIM €70 MAaCChI U )KECTKOCTHU TIPY>KUHBI.
bIpab0TKa HaBLIKOB BOCTIPUHUMATh, AHA/TM3UPOBATH,
epepabaTbIBaTh U NIPeAbSB/IATh MHHOPMAI[HUIO B
OOTBETCTBHUM C TIOCTaB/JIEHHBIMU 3a/laUaMHU.
pUBe/ieHre TIPUMEPOB aBTOKO/IiebaTeTbHbIX
exaHnyeckux cucteMm. [IpoBeseHre Knaccudukarym
oJiebaHuM
YTpyTrrie BOJIHBI 3MepeHHe [IJTMHbI 3BYKOBOW BOJIHBI 110 Pe3y/ibTaTaM
abJTr0IeHNH MHTeP(epeHIH 3BYKOBBIX BOJIH.
absiroieHre U 00bsICHeHNe sIBIeHUM MHTepdepeHIuy U
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V(pakLMU MeXaHUYeCKUX BOJH.

pejicTaBieHye 00/acTel MpUMeHeHus y/IbTPa3ByKa 1
epCIeKTHBbI ero UCIO/Ib30BaHUs B pa3MUHbIX 00/1aCcTsIX
ayKH, TeXHUKH, B MeJULIMHE.

3/10)KeHre CYTH 9KO0JI0rnYeCcKUx npobrieM, CBsi3aHHbIX C
03/leHiCTBMEM 3BYKOBBIX BOJIH Ha OPraHK3M UesioBeKa

DJIEKTPOMarHUTHbIE
KoebaHusI

Ha6moeHre OCLM/IIOrpaMM TapMOHMYECKHX KO/ebaHuix
CUJ/IbI TOKA B LIETIH.
[I3mMepeHye 371eKTPOEMKOCTU KOHZleHcaTopa. VI3mepenue
MHIYKTUBHOCTh KaTYILKHU.
[MccnenoBaHye sIB/IeHMS 3/1EKTPUYECKOTO Pe30HaHCa B
MOC/ie/loBaTe/IbHOU LIeMHu.
[[TpoBefieHre aHa/IOTUKM MeXAYy (PHU3UUeCKUMU BeTMUMHAMU,
XapaKTepU3YIOLIMMU MeXaHUYECKYIO U 37IeEKTPOMarHUTHYHO
KosiebaTe/lbHbIe CHCTEMBI.
acyeT 3HAUEeHUU CUJIbI TOKA U HAlpsDKeHUs Ha 3JieMeHTax
ernu
€peMeHHOr0 TOKa.
cciie[JoBaHYe TIPUHIIUMA JeiCTBUs TpaHC(opMaTopa.
cciefjoBaHue TIPUHLIWIA IeUCTBUSI reHepaTopa
epeMeHHOr0 TOKa.
CroJsib30BaHUe VIHTepHeTa /jisi moucKa UH(pOpMalyu O
OBpeMeHHbIX CIocobax repefiaur 371eKTPOIHePruu

DJIeKTPOMarHUTHbIE
BOJTHBI

CyIIeCTB/IEHHE paZiioTiepe/iaudl U paJuoriprueMa.
Cc/ie/loBaHMe CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
OMOIIIbI0 MOOWILHOTO TesiehoHa.
a3BUTHE [[eHHOCTHOT'O OTHOIIIEHUs K U3yUaeMbIM Ha
poKax (hU3MKH 00BEKTaM U 0CBaMBaeMbIM BUZAM
esiTe/IbHOCTU. OObsICHeHYe TIPUHLIAITHAATBHOTO Pa3/IAUus
PUPO/IbI YIIPYTUX U 3/IEKTPOMArHUTHBIX BOJTH. V3/10KeHHe
YTU SKOJIOTUUeCKUX MP0bJieM, CBSI3aHHBIX C
JIEKTPOMarHUTHBIMH KOJiIe0aHUAMU 1 BOJTHAMHU.
ObsICHEHHE POJIM 3/IEKTPOMArHUTHBIX BOJTH B

IcOBpeMeHHBIX Mccle/joBaHusAX BceneHHoi

5. OnTuka

[Ipupoga cBeta

[pyMeHeHye Ha IPAKTHKe 3aKOHOB OTPaKEHHS 1
MpeJIOMJIeHHs CBeTa MPY PelleHny 3a/1au.
OripefiesieHUe CrIeKTPa/IbHBIX FPAHUL] YYBCTBUTE/IbHOCTU
Ue/I0BeYeCcKoro riasa.
YMeHMe CTpOUTh N300paykeHHsT TIPeIMETOB, JaBaeMble
TMH3aMU.
acyeT paCcCTOSIHMS OT JIMH3bI 10 W300pa’kKeHUs peMeTa.
acyeT ONTUYECKOMN CUJ/IbI JIMH3BI.
3MepeHre (DOKYCHOTO PAaCCTOSIHUS JIMH3bI.
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M cribITanye Mogesieii MEKPOCKOIIA U TeJIeCKOIa

Bo/iHOBBIE CBOUCTBA
CBeTa

Ha6moenme siBeHnst HHTephepeHLH 31eKTPOMarHUTHBIX
BOJIH.
[HabroeHue siByieHUsT AUPPAKLUU 37eKTPOMarHUTHBIX
BOJTH.
[HabroieHre siB/IeHUS TIOJIIPU3ALUM 3/IeKTPOMarHUTHBIX
BOJIH.

3MepeHye JJIMHbI CBeTOBOU BOJIHBI 110 pe3y/bTaTam
abmozenus siBeHust unrepdepenuyu. HabmogeHne
BieHus audpakiuu ceeta. HabsogeHne siBneHus
OJIIpU3aliy U aucrnepcuu ceeta. [lorck pasnnuuii 1
XO0/ICTBa MeXXy AU(PPaKIIMOHHBIM U IUCTIEPCUOHHBIM
reKTpaMH.

pUBe/ieHre NPYMepOB TIOSIBJIEHUS B TIPUPO/IE U
CM0JIb30BaHUSI B TEXHUKE SIBJIEHUN UHTEP(epeHLIUH,
vdpakLuu, Moasipu3aluu 1 JUCTepCrUr CBeTa.
epeurcieHre MeTO/I0B TTI03HaHKsI, KOTOPbIe UCI0/Ib30BaHbl
pU U3yUeHUU YKa3aHHbBIX sIBJIEHUN

6. OCHOBBI CrIelUa/TbHOM TEOPUH OTHOCUTE/TLHOCTH

TEeOpUHr
OTHOCUTEJIbHOCTH

OcHOBBI crielira/ibHOM (OObsICHEHHEe 3HAUMMOCTH OITbITa MaiikenbcoHa-Mopiu

OpMYJIUDOBaHKe MOCTY/IaTOB

ObsicHeHMe 3(deKTa 3ameijieHYsI BpeMeHH
acueT SHEPruM TOKOs, MMITyJibCa, SHEPTUd CBOOOJHOM
aCTULIBL.

bIpab0TKa HAaBHIKOB  BOCTIPUHKMATh, AHATM3HUPOBATh,
epepabaTbIBaTh U MPeAbSBIATE HHPOPMAIUIO B
OOTBETCTBUU C MOCTaBAEHHBIMU 3a/lauaMU

7. J7ieMeHTbl KBAHTOBOUW (pU3NKHU

KBaHTOBAas orTuka

abmogath  ¢orossiekTpudyeckuii  3pdekT. OOBICHATH
akoHbl CT0J/IeTOBa U [laB/ieHUe CBeTa Ha OCHOBE KBAaHTOBBIX
pe/CTaBIeHUN.

acueT MaKCMMaJ/IbHOM KMHEeTUUECKOW SHEPTrUM 371eKTPOHOB
pu QoTo31eKTpUUecKoM 3pdekxTe.

nipe/iesieHre pabOTHI BBIXO/Ia /IEKTPOHA T10 rpaduKy
aBUCUMOCTH MaKCUMaJIbHOW KUHETHUeCKOU SHePTrun
OTO03/IEKTPOHOB OT YaCTOThI CBeTa. V3mepeHre paboThbI
BIXO/Ia 3/IEKTPOHA.

epeunc/ieHHe MpHOOPOB YCTaHOBKH, B KOTOPBIX
pUMeHsieTCsT Oe3UHEPIIMOHHOCTEL hoTo3ddeKTa.
ObsicHeHMe KOPITyCKY/ISIPHO-BOTHOBOT'O JIya/ii3Ma
BOMCTB (DOTOHOB.

ObsicCHeHHe poJyid KBAHTOBOM OTNITUKHU B Pa3BUTUU
OBpeMeHHOU (DU3HKHU

(Du3urKa aTtoMa

Ha6/1r0/1eHHe IMHeHuaThIX CIIEKTPOB.
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acyeT YaCTOTHI M JI/TMHBI BOJIHBI UCITyCKaeMOT'0 CBeTa IpH
epexo/ie aToMa BOJIOpO/ia U3 OZIHOTO CTALlHOHAPHOTO

OCTOSIHUSI B IPYTO€.
OBbsICHEHHE TIPOUCXOXKEHHS IMHEHYaTOro CrieKTpa aToMa
0/I0pO/ia ¥ Pa3/IMuMs JIMHeHUaThIX CTIEKTPOB Pa3/TMUHbBIX
a30B.

BIUMC/IEHHE [I/IMHbI BOJIHBI fe Bpoins uvactuipl d
3BECTHBLIM 3HAU€HHEeM UMITY/IbCa

Cc/ie[JoBaHUe JTMHENUATOrO CIeKTpa.

cc/ieloBaHKe TIPUHIUIA PAabOThI TFOMHUHECLIEHTHOMH
aMITbI.

absrofeHre U 06bsICHEHWe TTPUHITUIA JIEHCTBUS J1a3epa.
pYBe/ieHKe TIPUMEePOB MCIT0/Ib30BaHMs Jla3epa B
OBpPEMEHHOM HayKe U TEXHHKE.

crio/ib3oBaHue VIHTepHeTa [Jjist ToMcKa HHPOPMaLUU O
epCreKTHBaX MPUMEHEeHHUsI j1a3epa

(Dri3rika aTOMHOTO
s171pa

absroieHre TPeKOB ab(a-yacTui] B Kamepe BuibcoHa.
erMCTPUPOBaHUeE SiIePHBIX U3/TyYeHUM C ITOMOILbIO

yeTurka ['elirepa.
acyeT 3HEPTUU CBSI3U aTOMHBIX S7ep.

rpefieJieHye 3apsi/ia ¥ MacCOBOI'0 UMCJ/la aTOMHOTIO 5/1pa,
O3HUKAIOIIIero B pe3yJibTaTe pPaJiIMOaKTUBHOIO pacriaza.
BIUMC/IEHVe SHepTrUr, 0CBOOOKIAIOILeHCs TTPU
aZIM0aKTUBHOM pacriajie.
rpefieJieHye TIPOAYKTOB SIZIEPHOM pPeakLvH.
bIUMC/IEHUe SHepruy, 0CBOOOXKJatoILelicsi TPU siIePHBIX
eaKLUsX.

OHMMaHue NPeruMyILeCTB U HeJOCTaTKOB HCITI0/Ib30BaHKs
TOMHOM SHeprvy ¥ MOHU3UPYIOIIUX U3TyUYeHUN B
POMBILLIZIEHHOCTH, MeJULIHE.

3710)KeHre CYTH 9KOJIOTHYeCKUX MpobieM, CBsi3aHHBIX C
VI0JIOTUUECKUM JIeUCTBUEM PaJ0aKTUBHBIX U3/TyUYeHHUH.

pOBeJleHre K/IaCCU(PUKALMX 37IeMeHTapHbIX YaCTHL] 0 UX

(bM31UeCKUM XapaKTepyuCTHKaM (Macce, 3apsi/ly, BpeMeHH
PKU3HU, CIIUHY U T.[.).

[IpexncraByieHre 0 XapaKTepe YeTbIPEX THUIIOB
(byH/IaMeHTa/IbHbIX B3aMMO/ZENCTBUI 3/1eMEeHTapHbIX

UaCTUL] B BUIe TaOMUI]bI
OHMMaHHe 11eHHOCTel Hay4YHOro M03HaHUsI MUpa He
000111e J17151 Ye/IOBeUEeCTBA B 1[€7I0M, a /I KaXKI0TO
OyuJaroIerocst TMUHO, IeHHOCTEeH OBJIaZieHHsT METOIOM
ayuHOTO TI03HAHUSA JJ1s1 TOCTI>KEHHS yCIiexa B TF000M
Y/Jle MPaKTUUeCKOU JlesiTeTbHOCTU

8. DBo/monusa BcereHHoOM

34



abJTro/IeHre COTHEUHBIX MSTEH C TIOMOIIIBIO TeJIeCKora U
OJTHEUHOTO 3KpaHa.

crionb30BaHUe VIHTepHeTa Jjist TorcKa n300paykeHni
OCMHUYECKHX 00beKTOB ¥ MH(MOpMaLK 00 nx
cobenHocTsix ObCyXaeHre BO3MOXKHBIX CIIeHapUeB
BoJItOLIMU Bcenennou. cnonb3oBanue VMiHTepHeTa Ajisi
OMCKa COBPeMeHHOM MH(OPMAaIiH O Pa3BUTHU
ceneHHol. O1jeHKa HH(OpPMALMK C TIO3ULIUU ee CBOMCTB:
OCTOBEPHOCTH, 00beKTUBHOCTH, TTOTHOTBI, aKTya/IbHOCTU
T.JI.

bIUKC/IEHHe SHepruM, 0CBOOO K JatoIIeics Mpu
epMOSiZIepHBIX PeaKIUsX.

OpMYJIUPOBKa Mpo0/ieM TepMOsiIePHOM SHePTeTHKHU.
ObsiCHeHUe BIUSHUS COJTHEYHOM aKTUBHOCTU Ha 3eMJTIO.
OHMMaHue POJId KOCMUYeCKUX HUCCIeJOBaHUM, UX
ay4yHOT'0 ¥ 9KOHOMHUYECKOTr0 3HaueHUsI.

Ocy>x/IeHre COBpEMEHHBIX TUTIOTe3 O TIPOUCXOXKIeHHUH
OJIHeUHOU CHUCTeMBbI

CtpoeHue u pa3BuTue [HaboseHue 3a 3Be37iamu, JIyHOU U TiJlaHeTaMu B
BcenenHoi eJ/IeCKOII.

OBOJIIOLIMS 3BE3/I.
['nroTe3a
MPOUCXOXKIEHUS
(CO/IHEUHOM CUCTEMBI

YYEBHO-METOANYECKOE 1 MATEPUAJIbHO-TEXHNYECKOE
OBECIIEUEHUE ITPOI'PAMMBI YYEBHOM JUCIHIUIT/INHbI
«DU3UNKA»

Peanu3anusi mporpaMmbl AUCLMILIMHBI TpeOyeT Hanuuusi ydebGHOro
KabuHeTa Qu3uKy; maboparopuu 1o usuke.
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Ob6opyznoBaHue yueOHOro KabuHeTa: TocaZiouHble MeCTa 10 KOTUUYEeCTBY
oOyuaromyxcs, paboyee MecTo TiperiofiaBatesisi, TaO/IWIbl, KOMILIEKT yueOHO —
HarJsiIHBIX TIOCOOUI, JeMOHCTPALIMOHHbIe TIPUOO0PKI, TabopaTopHbIe TIPUOOPHI.

TexHuueckue cpefcTBa O0O0y4YeHUs: KOMITBIOTED C JIMI[€H3UOHHBIM
IIPOrpaMMHBIM 00ecITeueHHeM U MYJIbTUMEAMHHBIM TIPOEKTOPOM.

OO6opysoBaHve MacTepckoli ¥ pabouMx MeCT MacTepCKou: He
TIpe/[yCMOTPEHO.

Ob6opyznoBanue jaboparopud u pabourx MecT Jabopatopuu: He
TIpelyCMOTPEHO.

Ob6opyznoBanue wmect Jabopatopun Gu3uku: [JuHamomeTrp, Habop
JepeBsIHHbIX OpyCcKoB, HabOp TPy30B, HAOOp CTalbHBIX I1APOB, W3MepHUTE/bHbIE
JTMHEeMKY, ITaTUBbI JabopaToOpHbIe, BeChl C pa3HOBECAMH, CEKYHZOMED.

'rpomMeTpbl, TICUXPOMETPhI, TEPMOMETPBI, HabOp CTEKISHHOW TOCY/bI,
KaleJIbHUIBl C KpaHaMH, IITAaHTeHIUPKY/b, OFOKCHI, TIpUOOp /i W3yUeHUs
3aKOHOB H/leaslbHOTO ra3a, 6apomeTp, MaHOMETD.

OJIeKTPOIIUT  YHUBEpPCa/JbHBbIM,  WCTOYHUKM  TIOCTOSHHOTO  TOKa
nabopaTopHble, aMIlepMeTphl, BOJBTMETDbI, AMIIEDMETDbI, K/IFOUM, DPEOCTaThl,
JIAMITIOYKM Ha TOZCTaBKaxX, HabOpbl COMPOTUB/IEHUM, HAOOPbI COEJUHUTE/bHBIX
TIPOBO/IOB.

MuwiinamriepMeTpbl, MUKpPOaMIlepMeTphl, TaJbBaHOMETP, MPOBOJIOUHBIE
KaTylik¥, Habop TIOCTOSIHHBIX MAarHWUTOB, MCTOYHUKH T[IOCTOSIHHOTO TOKa,
COoeMHUTe/IbHbIE TIPOBOZA, HAOOp KOH/AEeHCATOpOB, OaTapes KOHAEHCATOPOB,
aBTOTpaHcdopmaTop, TpaHChHOpMaTOpbl YHUBepca/ibHble pa30opHbIe, jamria C
TIPSIMOM  HUTBIO Habop 1o uHTepdepeHLUH, AUPPAKLMOHHbIE PEIIETKHA CO
CKaMbéHU.

Ob6opyznoBanue naboparopry ¥ pabourx MecCT 1abopaTOpHH:

Hacoc KoMoBcKoro, Tapeska BaKyyMHasi C MaHOMeTPOM, TPOEKLIMOHHBIM arirapar,
CEeKyHZIOMep /eMOHCTPALMOHHbIA, METPOHOM, OCLM/UIOrpad 371eKTPOHHBIM,
IITaTUB  YHWBEpCAlbHBIA, MWUKPOMETDP, MO/Ielb OpPOYHOBCKOTO JIBMDKEHHUS,
GapoMeTp-aHepou/i, MaHOMeTp, apeoMeTp, MO/ie/iId MPOCTPAHCTBEHHBIX PeIIETOK,
nipubop AJis JeMOHCTPALUU JIMHEMHOTO paclliipeHUsi TBEPZBIX TeJsl, TaJIOUKU U3
oprcreksia v 300HUTA, Cy/ITaHbl 3/IEKTPOCTaTUUECKUE, 37IeKTPOCKOTI, 3/IeKTPOMETD,
3/IeKTpopOpHasi MaIllMHa, KOH/eHCATOphbl, Mara3vH COIPOTHBJIEHUM, DPeoCTaThl,
TepPMOIIapbl, HAOOP II0 3/IeKTPO/M3y, HaOOp ra30HAIO/JHEHHBIX TPYOOK, AHOM H
TPUOJ, BAaKyyMHble, TepMOCOMPOTHB/IeHHe, (HOTOCOTIPOTUBIIEHUE, YCUUTENb
HU3KOM 4acTOThl, HAOOP TOJYTIPOBOIHUKOB, MarHUT TI0JIOCOBOM U IyrooOpa3Hbii,
3/IEKTPOMAarHuT pa300pHbBIN, K04 TenerpadHbiii, MukpodoH, mpubop s
JeMOHCTpaluu mpaBwia JleHlla, KaMepTOH, BOJIHOBasi MalllliHa, TeHepaTop
3BYKOBOM, KaTyika TomcoHa, TpaHcdopmarop, mnpubop [ 3a’KUTaHUS
CTIeKTPAJIbHBIX TPYOOK, MallliHa TIOCTOSIHHOTO TOKA, BBIMPSIMUTE/b, ONTHUeCKast
maiiba, BOTHYTOe 3epKaji0 Ha CTOiKe; HabOp /WH3, 3epKas, Mpu3M: Habop TI0
vHTepdbepeHIMM U JudpakiMM cBeTa, Habop CBeTOMWILTPOB, TPHOOp AJIs
M3MepeHUs /IJTMHBI CBETOBOW BOJIHBI, HAOOP MO TOJ/sSipU3al[uu CBeTa, (oToMeTp,
crieKTpockor, TpyOka PeHtreHa, paguomerp Kpykca, ¢doToconpoTuB/ieHue,
doTosieMeHT, HaboOp GIFOOPECIUPYIOIINX KUAKOCTeH, amria JIFOMUHeCIIeHTHas,
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Kamepa [y HaO/oZieHUs CefloB 3apshKeHHbIX YacTul] (Kamepa BubcoHa)
CYETUMK MOHU3MUPYIOLIMX MHUKPOYACTHLl, KHUHO(pParMeHTbl, KHWHOKOJIbLIOBKH,
[IMaTri03UTUBI, TUA(QUIbMBIL.

[TpuBOAUTCS TlepeyeHb CPeACTB 00yueHUs], BK/OYasi TPEHaXKEPhl, MOJe/H,
MakeTbl, o00opy/JoBaHMe, TeXHUUYeCKHe CpeJCTBa, B T.4. ayAUOBH3YyasbHbIe,
KOMIIbIOTepHbIe YU TeJeKOMMYHUKALMOHHble U T.I. (KOIMYeCTBO He
YKa3bIBaeTCs)

JINTEPATYPA
s cTtyieHToB
1. AmutpueBa B.®. ®usuka ajig npodeccuid U creluansbHOCTed TeXHUYEeCKOro
npoduns: yuyeOHUK [Ji CTY[AeHTOB TpodeCCHOHATbHBIX 00pa3oBaTelbHbIX
opraHu3allyii, ocBavBaroIux rnpodeccuu u crenuanbHoctu CI10. — M., 2017
2. OmutpueBa B.®. ®dusuka gis mpodeccuii U CrieUaJIbHOCTEN TEXHUUECKOro
nipocdunsi. COopHUK 3a7au: yueb. mocobue f/si CTyAeHTOB MpodecCoHaTbHbBIX
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oOpa3oBaTe/ibHBIX OpraHu3alivii, 0CBaUBaIOLMX MPOGeccuu U CreruaJIbHOCTH
CIIO. - M., 2017

OmutpueBa B.®d. ®dusuka g1 npodeccuii M CrieMaJbHOCTEN TEXHUUYECKOIo
npodunisa. KoHTposbHbIe Marepuanbl: yueb. T1iocobue g  CTY/IeHTOB
npodeccuoHabHBIX ~ 00pa3oBaTe/ibHbIX  OpraHU3aliuid, OCBaMBarOLLUX
nipodeccuu U cnerpaasHocty CITO. — M., 2016

OmvutpreBa B.®. ®usuka a1 npodeccuil U CrieljdaJbHOCTe TeXHUYEeCKOro
npocuns. JlabopaTopHbIM TIPaKTHUKyM: y4e0. T1ocobue [l CTYy/I€HTOB
npodecCHOHABbHBIX ~ 00pa3oBaTe/NbHBIX  OpraHMW3al|i, OCBaWBAaKOLLIX
nipoeccun u crnerpanbHocty CITO. — M., 2017

OmutpueBa B.®D. ®dusuka s nipodeccuii U CrielidaJbHOCTEN TEXHUUECKOTO
npodusisi: 3MeKTPOH-HbIM  yueb.-MeTo[. KOMIUIEKC AJisi 00pa3oBaTesbHbIX
yupexkaeHuit cpefi. ipod. obpasoanus. — M., 2014.

Tpodumoa T.U., @PupcoB A.B. ®usuka a1 mpodeccut U CrieLiaJbHOCTeN
TEXHUUECKOTO U eCTeCTBeHHO-Hay4yHOro Tmipodwieii: COOpHUK 3ajau: yuel.
rocobue [/1si CTyZileHTOB TNpodecCHOHaTbHBIX 00pa30BaTe/IbHbIX OpraHU3alui,
OCBavBarolUX Tpodeccuu U cneruanbHocty CI1O. — M., 2017

Tpodumosa T.U., ®upcoB A.B. ®usuka ajg npodeccuii U crieljuaabHOCTeN
TEeXHUYECKOTO U eCTeCTBeHHO-HayuHOro Tmipodwuseii: PereHus 3agau: yueo.
rocobue [1si CTyZIeHTOB TpodeCcCHOHaNTbHBIX 00pa30BaTe/bHBIX OpraHU3aliui,
ocBauBaroLMx npodeccun U crietansHoctu CITO. — M., 2016

KacbsiHoB B.A. WnitocTprpoBaHHbIN at/ac no ¢gusuke: 11 kinacc. — M., 2010.
dupcoB A.B. ®usuka Ajas mnpodeccuii U CrieldaabHOCTeM TeXHUYeCKOro
11eCTeCTBeHHO-Hay4YHOI'0 npoguei: yueOHHUK in b CTY/IeHTOB
npodecCUOHAMBHBIX ~ 0Opa3oBaTe/lbHbIX  OpraHU3alui, 0CBavBaroLKUX
npoeccun U cnermansHocty CITO/mop pex. T.U. Tpogpumoson. — M., 2017

Inst mpemnoiaBaTenem
06 obpa3oBaHuU B Poccuiickoit denepauu: dbegep.
3akOH 0T 29.12. 2012 Ne 273-®3 (B peg. PenepanbHbix 3aKoHOB 0T 07.05.2013
Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, 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-®3, ot 04.06.2014
Ne 148-®3, c u3M., BHeceHHbIMU PeniepasibHbiM 3aKOHOM OT 04.06.2014 Ne
145-®3, B pen. ot 03.07.2016, c usm. ot 19.12.2016.).
®DenepanbHbIA 3aK0H OT 29.12. 2012 Ne 273-D3 (B pea. genepaibHbIX 3aKOHOB
ot 07.05.2013 99-®3, ot 07.06.2013 Ne 120-P3, 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 84-®3, or 27.05.2014 Ne 135-P3, or
04.06.2014 Ne 148-®3, c wusm., BHeceHHbIMU Dejepa/sibHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O6 obpa3oBanuu B Poccuiickoii @enepariym».
[Tpuka3 MuHucTepcTBa obpa3zoBanusi U Hayku P® ot 31 gekabps 2015 r. N
1578 "O BHeceHUM U3MeHeHUW B (QeJepasbHbBIM TOCYZapCTBEHHbIN
oOpa3oBaTe/ibHBINA CTaHJAPT CpeHero o01ero oOpa3oBaHUs, YTBepXKAeHHbBIN
npuKa3oM MuHucTepcTBa 0bpa3oBaHMs M Hayku Poccuiickort ®efeparuu oOT
17 mast 2012 r. N413"
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4. Tlpuka3 MuHoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUH
n3MeHeHnit B IIpwka3 MunHHcTepcTBa 00pa3oBaHMs W Hayku Poccuiickoi
@enepatiu ot 17.05.2012 Ne 413 “O6 yTBepx-geHuu denepasbHOTO
rocy/lapCcTBeHHOro 0bpa3oBaTe/IbHOTO CTaHjjapTa cpejiHero (ToJjiHoro) obiero
obOpa3oBaHus”».

5. IlpumepHasi ocHOBHasi oOpa3oBaTesibHasi TIporpaMMa CpeAHero o0Iero
obpa3oBaHus, ofj00peHHasi pelieHreM GefepaJbHOr0 yueOHO-MeTOUUeCKOT0
o0BeiHeHus1 TI0 001meMy oOpa3oBaHui0 (MPoToKon oT 28 uroHs 2016 1. Ne
2/16-3).

6. ®enepanbhbiii 3akoH OT 10.01.2002 Ne 7-®3 «0O06 oxpaHe OKpy’Karolijei
cpenbi» (B pel. oT 25.06.2012, ¢ usm. ot 05.03.2013) // C3 P®D. — 2002. — Ne
2.—Cr. 133.

7. Omumpuesa B.®d., Bacuaveg JI.W. ®usvka Ajisi ipodeccuii U creluaabHOCTeN
TeXHAYECKOT0 Mpoduis: MeToAUUeCKre pPeKOMeH/al[uu: MeToJ. rocobue. —
M., 2010.

NuTepHeT- pecypchl

www.fcior.edu.ru (®ezpepanbHbI 1[eHTP HWHGOPMAIIMOHHO-00pa30BaTEbHBIX
pecypcoB).
wwww.dic.academic.ru (Akagemuk. Ci0Bapy U SHLUKJIONEWH).
www.booksgid.com (Books Gid. OneKTPOHHasI OoubsmoTeka).
www.globalteka.ru (I'mobanreka. ['mobanbHasi 6M0/MOTEKAa HAYUYHBIX PECYpPCOB).
www.window.edu.ru (EguHoe OKHO AocTyra K oOpa3oBaTe/ibHbIM pecypcam).
www.st-books.ru (JIyuiiias yueGHast uTepartypa).
www.school.edu.ru (Poccuiickuii o6pa3oBaTe/ibHbIM TOpTad. [JOCTYIHOCTB,
KauecTBO, 3((heK-TUBHOCTB).
www.ru/book (OnekTpoHHas bubmoTeuHast CcUCTeMa).
www.alleng.ru/edu/phys.htm (O6pa3oBarenbHble pecypchl MVHTepHeTa —
dusuka).
www.school-collection.edu.ru (Eaunas KOJIJIEKLIUS 1[(PPOBBIX
obpa3oBarenbHBIX pecypcoB). https//fiz.1september.ru (yue6HO-MeTogMUeCKast
raszeta «®Pusuka»).
www.n-t.ru/nl/fz (HobGenerckue naypeaTsl 1o bu3mke).
www.nuclphys.sinp.msu.ru (AnepHas ¢bu3uKa B WuTepHeTe).
www.college.ru/fizika (IToaroroBka Kk EI'9).
www.kvant.mccme.ru (Hay4yHO-NOMY/ISIPHBIN (DU3UKO-MaTeMaTUUYeCKUH )KypHas
«KBaHT»).

www.yos.ru/natural-sciences/html (ecTecTBeHHO-HayUYHbIW KypHaJ AJ1s MOJIOJ€XHU

«IIyTb dHayky»).

Tembl pedepaToB (JOK/Ia/10B), HHANBUAYA/TbHBIX MPOEKTOB

Anekcangp I'puropseBry CT0/1IeTOB — PYCCKUM (DU3UK.

Anekcanzip CrennaHoBuu [1o1ioB — pycckuii yueHbId, n300peTarenb pajyo.
AJlbTepHaTHWBHAs SHepreTHKa.

AKyCTUYeCcKre CBOMCTBA MOJYyNPOBOIHUKOB.

AHzpe Mapu Amriep — OCHOBOIIOJIOKHUK 3J1EKTPOJWHAMUKMU.
ACUHXDOHHBIN JBUTATE/b.
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AcTepousipl.

ACTpOHOMUSI HallIUX JHEH.

ATtomHas ¢usuka. M3oTonsl. [IpriMeHeHre paju0aKTUBHBIX U30TOMOB.
becKOHTaKTHbIE METO/Ibl KOHTPOJISI TeMITepaTyphl.

bunosspHble TpaH3UCTOPHI.

bopuc CemeHoBuu Akobu — Gu3mK u n3o0peTare/ib.

Benuuaiiiiivie OTKPBITUS] (PU3KKMU.

Bu/ip1 21eKTprUUecKuX pa3psiioB. DeKTpuuecKre pa3psibl Ha ciyxbe yesoBeka.
Bnusinve fedheKToB Ha (pu3ruecKre CBOKMCTBA KPUCTAJIIOB.

BcesieHHast 1 TeMHasi MaTepUsl.

["amuneo ["anunent — ocHOBaTe/b TOUHOI'O €CTeCTBO3HAHUS.

['onorpadus u ee npUMeHeHUe.

[B>KeHUe Tesla mepeMeHHON MacChl.

Oudpakuysa B Halllel )KU3HU.

JKuikue KpUCTauibl.

3akoHbl Kupxroda a5 3/1eKTprueckou 1eru.

3aKOHbI COXpaHEeHHsI B MeXaHUKe.

3HaueHue OTKpbITHH ["anues.

Wropb BacunbeBnu KypuatoB — (hU3MK, OpraHrM3aTop aTOMHOM HayKU U TEXHUKU.
Wcaak Hbr0TOH — co3p1aTesib K/1acCUuecKol (hU3UKHU.

Vcrionb30BaHMe 371€KTPO3HEPTUU B TPAHCIIOPTE.

Knaccudukalys v XxapakTepyuCTHUKU 3/1eMeHTapHbIX YaCTHULI.
KoHCTpyKIIMOHHAs TIPOYHOCTh MaTepuasa U ee CBs3b CO CTPYKTYPOH.
KoHCcTpyK1Msi ¥ BU/IbI J1a3€POB.

KpurosnekTpoHrKa (MUKPO3/JIeKTPOHUKA U XOJI0).

Jla3epHble TeXHOJIOTUU U UX UCIIO/b30BaHUE.

JleoHapzio fja BuHuu — yueHbI 1 u300peTareb.

MarHuTtHble n3MepeHus (TIPUHIUITBI TOCTPOeHUsI PUOOPOB, CMIOCOOBI U3MEPeHUSs
MarHMTHOT'O MOTOKA, MarHUTHOM MHAYKLIUN).

Maiikn ®apajeii — co3gaTenb yueHHs1 00 37IeKTPOMarHUTHOM TI0JIe.
Makc [1nask.

MeTton MeueHbIX aTOMOB.

Metozpbl Hab/TIOJeHUST U PETUCTPALIMUA PAIMOAaKTUBHBIX U3/TyUeHUM U YaCTHUII.
MeTtopp! oripefiesieHus IJIOTHOCTH.

Muxaun BacunbeBru JIOMOHOCOB — yUeHbIV SHLIUK/IOMEUCT.

Mogenu atoma. OneiT Pe3epdopga.

MosneKynsipHO-KMHeTHUeCKasi TeOpUs W/jeaabHbIX ra30B.

MonHusi — ra3oBbId pa3psifi B IPUPO/HBIX YC/IOBUSIX.

HaHoTexHOMOTUsI — MeXAUCIUIUIMHApHAas 00/1acTh GyHaMeHTabHOU 1
TIPUKJ/IaTHOM HayKU U TEXHUKU.

Hukona Tecsna: Ku3Hb ¥ HeOObIUaiiHbIe OTKPBITHSI.

Hukonaii KonepHuk — co3jaTesb reJIMOLeHTPUUeCKOM CUCTEMbI MUPA.
Hunbc bop — oauH 13 co3iaTeneii coBpeMeHHOW (PU3UKHU.
HyxkeocuHres Bo BceneHHOM.

OO6mbsicHeHre (GOTOCHHTE3a C TOUKH 3peHust (PU3UKH.
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Orntrueckue sIBIeHUs B IIpUpoOJe.

OTKphbITHE U IPUMEHeHHe BBICOKOTEMIIEPATYPHOU CBEPXITPOBOJVUMOCTH.
[TepemeHHBIN 3/1€EKTPUYECKUI TOK U €r0 IPUMEHEHUE.

[1na3ma — yeTBepTOE COCTOSIHME BellleCTBa.

[Tnanetbl COTHEUHOM CHUCTEMBI.

[TonyrnpoBOJHUKOBBIE JaTUMKK TeMITepaTyphbl.

[IpuMeHeHMe XUAKUX KPUCTA/JIOB B IPOMBILLIZIEHHOCTH.
[IpuMeHeHMe siIePHBIX PEAKTOPOB.

[Tpupopa ¢peppomarHeTusma.

[Tpo6/ieMbI 3KO/IOTUH, CBA3aHHBIE C UCTI0/Ib30BAHUEM TEeTUIOBBIX MalllWH.
ITpou3Bo/CTBO, Mepefaya U UCII0/Ib30BaHue 3/IeKTPO3HEePrUu.
[TporcxoxxgeHre Co/IHEUHOM CHCTEMBI.

[Tre3031eKkTprUecKuit 3 (eKT ero NprMeHeHHe.

PasBuTure cpefiCTB CBSA3U U PAH0.

PeakTUBHbIE [[BUTATEA U OCHOBHI pabOThI TEIJIOBOM MaIIIMHBI.
PenukToBOe usnyuenue.

Pentrenosckue yyuu. Victopust oTKpbITHS. IIpriMeHeHue.
PoxxgeHure v 3BOJTIOLIUS 3BE3/I.

Posib K.3.1110/1KOBCKOIr0 B pa3BUTUM KOCMOHABTHKHU.

CBeT — 3/1eKTpOMarH1iTHas BOJIHa.

Cepren ITaBnoBruu KoposieB — KOHCTPYKTOP U OpraHM3aTop MPOM3BO/CTBA
PaKeTHO-KOCMUYECKOW TeXHUKHU.

Cwusibl TpeHUSI.

CoBpemMmeHHasi CIIyTHUKOBasi CBSI3b.

CoBpeMeHHas (pu3ryeckast KapTHa MUpa.

CoBpeMeHHbIe Cpe/iCTBa CBSA3U.

CoJHLle — UCTOYHUMK XKU3HU Ha 3emiie.

TpaHcopmaTopsl.

YnbTpa3Byk (Mo/yuyeHre, CBOMCTBA, TPUMEHEHUE).
YrnipaBnsieMbld TEPMOSII€PHbIA CUHTE3.

Yckopureny 3apspKeHHBIX YaCTHLI.

®u3MKa U My3bIKa.

dusrueckre CBOKWCTBAa aTMOC(epHI.

DOTO3/IeMeHTHI.

®otosddekT. [IpumeHenue siBneHust hoTosddekra.

XaHc KpucrtraH Opcres; — OCHOBOIIO/IOXKHUK 3/IeKTpOMarHeTusma.
UepHbIe AbIpHL.

I1Tkana 3/1eKTPOMarHUTHBIX BOJIH.

OKosioruueckrie mpobieMbl U BO3MOKHbBIE TTYTH UX pPelleHUs.
OJIeKTPOHHas POBOJMMOCTb MeTasuioB. CBepXIIPOBOAUMOCTb.
OMumi XpUCTUaHOBUY JIeHL] — pyCcCKuii (PU3KK.
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