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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/ibHBIX CTaHAAPTOB M IIOJIyYaeMOW CreLyasbHOCTA CpeJHero
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;

- @I'oC CIIO no crneguansHocTH 35.00.07 «MexaHu3auusi CebCKOI0
X0351CTBa», YTBEP)KJAEHHBIM MPHUKa30M MuHHCTepcTBa 006pa3oBaHusl U HAyKU
P® ot 07.05.2014 Ne 456;

- 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 CEJIbCKOXO03AMCTBEHHBIE HAYKA
35.00.00 CenbCKoe, 1ecHOe U phIOHOe X03STHCTBO
35.02.07 MexaHu3al[ysi CebCKOTro X03sIMCTBa
OTunTe/TbHOM 0COOEHHOCTBIO TIPOTPAaMMBbI SIB/ISIETCSI U3MeHEeHUs B

TeMaTUKy  WHAUBUAYA/JbHbIX  TPOEKTOB  (yTOUHEHWe  TUIaHUPyeMbIX
pe3y/ibTaTOB 00yueHusl, BHeCEHHE IOTIOJTHEHUM U TEM).

Copmep>xaHWe  MpPOrpaMMbl  yueOHOW — JUCHUIUIMHBI  «DU3MKa»
HarpaBJIeHO Ha JJOCTW)KeHUe CJie[lyIOLINX Lie/iei:

* OCBOEHHE 3HaHUKU O (QyHAAMeHTaJbHbIX (U3MUECKUX 3aKOHaX U
TIPUHIIUIIAX, JIEeXKAll[MX B OCHOBE COBPEMEHHOU (Pu3nueckoil KapTUHbI
MUpa; Haubosiee Ba)KHBIX OTKDBITHSIX B 007acTv (DU3WKU, OKa3aBILIKMX
onpejiesisitolee BAUSTHAE Ha Pa3BUTHE TEXHUKHW U TEXHOJIOTMH; MeTO/ax
Hay4HOr0 MO3HaHUS IPUPO/IbI;

* OBJ/IQJleHHe yMEeHUsSMU TPOBOAUTH HabO/IO/leHys, IUIaHUPOBaThb |
BBITIOJIHSATh 3KCIIEPUMEHTHI, BBIIBUTaTb TUIOTE3bl U CTPOUTH MOJEH,
MIPUMEHSITb ~ TIOJlyueHHble 3HaHUS 110 Gu3uKe [ 00bsSCHeHUs
pa3Ho00pa3HbIX (HH3NUECKUX SBJIEHUH U CBOMCTB BeIIECTB; MMPAKTHUYECKH
WCTO/b30BaTh  (pU3WUeCKWe  3HaHWS;  OLleHUBaTh  /IOCTOBEPHOCTHb
eCTeCTBeHHOHAYUYHOM MH(OpMaLuy;

* pa3BHUTHeE TT03HaBaTe/IbHbIX UHTEPECOB, UHTE/ITIEKTya/IbHbIX M TBOPUECKUX
CTIOCOOHOCTEM B TIpoljecce TIPUOOpeTeHs 3HaHWH U YMeHUH 110 (hH3UKe C
WCI0/Ib30BaHMEM Pa3/IMYHbIX MCTOUHHMKOB UH(POPMALIMU U COBPEMEHHBIX
MH(OPMAaILIMOHHBIX TEXHOJIOTHN;

* BOCIIMTaHWe YyOeXJeHHOCTM B BO3MOXXHOCTHM TII03HAHMWS 3aKOHOB
TIPUPO/IbI, HCITIOJb30BaHUSI JIOCTIDKeHUH (U3UKA Ha Oylaro pa3BUTHS
ye/iOBeUeCKOM LIMBWIM3aLMM; HeoOXOAWMOCTH COTpYyJHUYeCTBa B
Mpo1ecce COBMECTHOTO BBIMOJTHEHUS 33/lau, YBaKUTE/bHOIO OTHOILIEHUS
K MHEHUIO OIMOHeHTa Tpu 00Cy»KjeHuu nMpobjieM eCcTeCTBeHHOHAYUHOTO
CO/Zlep’KaHus; rOTOBHOCTH K MOpa/bHO-3TUUECKOM OLIeHKe
WCIO/Ib30BaHUsl HAy4YHBIX [OCTW)KEHWUM, UyBCTBA OTBETCTBEHHOCTU 3a
3allUTY OKpY>Katolllel Cpe/bl;

* WCIIO/Ib30BaHWe TIPUOOpPETeHHbIX 3HAHUKW W YMEHWM i  pelleHus
MPaKTUYECKUX 3aJlau TOBCeHEBHOM >KU3HH, oOecrieueHHs: 6e30MacHOCTH
CcOOCTBEHHOW >XU3HH, PAl[MOHATBHOTO MPHPOJOIIONb30BAaHUS U OXPaHbI
OKpY>Karoll[er CpeJibl U BO3MOKHOCTb
TIpUMeHEeHUs1 3HaHUM MPH pellleHnH 3a/iau, BOSHUKAIOIUX B
nocaeAyolel npogecCoHaNIbHON [1eaTe/IbHOCTH.

B nporpammy BK/IHOUEHO CcOjiep)KaHWe, HarpaBjeHHOe Ha ()OpPMUPOBaHUE Y
CTYZIeHTOB KOMIIeTeHIIU, HeoOXOAUMBbIX [Jid KauyeCTBeHHOTO OCBOEHUS
OIIOIT CITO Ha 6a3e ocHOBHOro o0Iero o6pa3oBaHMS C TIOJyYeHUEM
cpegHero o6ijero o0Opa3oBaHUs; ITPOTrPaMMbI TIOATOTOBKH CIEI[HAIMCTOB
cpenHero 3BeHa ([ITICC3).



OBILIAA XAPAKTEPUCTUKA YUYEBHOM JACHUIT/INHBI
«DPU3NUKA»

B ocHoBe yuebHOU muciMruiiHbl «®PU3MKa» JIEKUT YCTaHOBKA 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.

MHorve moOn0OKeHWsl, pa3BuUBaeMble (U3MKOW, pacCMaTpPUBAIOTCA Kak
OCHOBa CO3aHUst U WCI0J/Ib30BaHUs VH(OPMaIMOHHBIX U
KOMMYHUKAMOHHBIX TexHomornk (MKT) — oxHOro u3 Hambosiee 3HaUMMBIX
TEeXHOJIOTUYECKUX [JOCTM)KEHU COBPEMEHHOM L[BUIU3aLIAU.

dusiKa /aeT K/IH0U K TOHUMaHUI0 MHOTOUYMC/IEHHBIX SIBJIEHWH U TIPOLIeCCOB
OKpy>Karolllero Mupa (B eCTeCTBeHHOHAay4HbIX 00/1acTsiX, COLIMOJIOTHH,
9KOHOMMUKE, sI3blKe, auTepatype W 1p.). B ¢usuke dbopMupyroTcs MHOrue
BU/IbI eSITeIbHOCTH, KOTOPble UMEIOT MeTarpeIMeTHbIM xapakTep. K HUM B
TepBYI0 Ouepelib OTHOCATCS: MO/ieTUpOBaHNe OOBEKTOB U TIPOLIECCOB,
TpUMeHeHWe OCHOBHBIX MeTOJOB II03HaHHUs, CUCTeMHO-HWH(MOPMAal[MOHHbIN
aHanu3, (opMy/iMpoBaHWe THUIOTe3, aHa/liW3 W CUHTe3, CpaBHEHUE,
00o0011ieHre, crcTeMaTH3al[isl, BhIsIBJIeHHe TIPUUMHHO-C/IeICTBEHHBIX CBSI3eH,
TIOWCK AaHA/IOTOB, yIIpaBlieHWe OOBeKTaMd U Tipoljeccamu. VIMEHHO 3Ta
JUCIIUTIZIMHA T103BOJIsSIET TIO03HAKOMHUTH CTY/IEHTOB C Hay4YHbIMU MeTO/aMU
MO3HAHWs, HAy4YUThb WX OT/JWYaTh TUMOTe3y OT TEeOpHuH, TEOpHI0 OT
9KCIIepUMeHTa.

dusmka uMeeT OdYeHb Oosbllioe W BCeBO3pacTalolllee  UKCIIO
MEeXIUCITUTUIMHAPHBIX CBsi3el, TpUueM Ha YpPOBHe, KakK TIOHSTUHWHOTO
amnrapara, Tak ¥ HUHCTpymeHTapus. Cka3aHHOe TMO3BOJISIET pacCMaTpUBaTh

bU3uKy KakK MeTaZMCLIUIUIVHY, KOTOpas TIpe/loCTaBJIsieT
MeKUCLIUTUIMHAPHBIN S3bIK [/11 OMTMCAaHWS HAYUYHOW KapTUHBI MUPA.
du3nKa SIBJISIETCS crucTeMo00pa3yoImyM dakTopom ine|

eCTeCTBeHHOHAYYHbIX y4eOHBIX TPeJMEeTOB, TTOCKOIbKY (hH3UUYeCcKHre 3aKOHBI
JIe’KaT B OCHOBE COJlepyKaHusl XUMuM, 6rosioruu, reorpadun, aCTPOHOMUM U
CrelalbHBIX  AWCLUUIUIMH ~ (TeXHUUYeCKass MeXaHUKa, 3JIEKTPOTEXHUKA,
3JIEKTPOHMKAa W [p.). YuebHasg jucuuryimHa «®u3uka»  co3jaet
YHUBEpPCATbHYI0  0a3y Al u3ydeHuss  oOmIenpodecCHOHa/NbHBIX U
CHelUaJbHBIX JUCIHUIUVIMH, 3aKiajibiBasg (GyHJaMeHT [Jis IT0C/IeqyOIIero
o0yueHus CTyZIeHTOB.

Ob6sazast TOTUYEeCKOW CTPOMHOCTBIO M OMHUPAasiCh Ha SKCIepUMeHTabHbIe
dakThl, yueOHast gucHuIiiHa «PU3HKa» (POPMHUPYET y CTYeHTOB IOAIUHHO
HayuyHOe MUpOBO33peHue. @Du3MKa SB/IAETCS OCHOBOH  yueHHS O
MaTepruaTbHOM MHpe U pelllaeT mpobsiemMbl 3TOr0 MUpa.

N3yuenve  ¢us3mkd B TIpodeCCHOHAMBHBIX  0Opa3oBaTe/bHBIX
OpraHu3alysX, peaau3yIolUMX 00pa30BaTe/bHYIO0 TIPOrpaMMy CpeIHETO
ob1riero obpaszoBanus B ripesiesiax ocBoeHusi OITOIT CITO Ha 6a3e OCHOBHOTO



ob11iero oOpa3oBaHus, UMEET CBOU OCOOEHHOCTH B 3aBUCUMOCTH OT IPOGHIS
npodeccuoHasbHOTO 00pa3oBaHusl. OTO BbIpaKaeTcss B COZep)KaHUU
oOyueHusi, KOJIMUeCTBe YacOB, BbIIEJIIEMBbIX Ha H3y4yeHWe OT/eTbHBIX TeM
MporpaMMbl, TIyOMHe WX OCBOEHHsl CTy/eHTaMu, oObemMe M XapakTepe
MTPAKTUUYECKUX 3aHATHH, BHUJAaX BHeAyJUTOPHON CaMOCTOSITE/IbHOM pabOoThI
CTY/|€HTOB.

IIpu ocBoenun crietmasibHocT  CIIO  TexHuueckoro  Tipodus
npodeccroHabLHOTO 06pa3oBaHus hu3MKa U3ydaeTcs: 6osee yriaybaeHHO, KakK
npodrbHas yueOHas JUCIUIIIMHA, YUUTHIBAIOIIasl CTiel[u(HKy OCBauBaeMOu
ripodeccuu.

B copepkaHuM yueOHOW AWCHUATIIMHBI 1O (U3MKe TIPU TIOJTOTOBKE
CTYJIeHTOB MO CreluajbHOCTA TeXHUUeCKOro npodusis mpodeccuoHasIbHOTO
obpa3oBaHus npouIbHON COCTaBJISIIOLIEH SIB/ISIETCS paszen
«DNeKTpoAHAMUKa» U «MexaHHKa», TaK KakK mpodeccus, OTHOCHUTCS K
3TOMY TIPO(UIII0, CBSI3aHBI C 3/IEKTPOTEXHUKOMU, 37IEKTPOHUKOU Y MeXaHUKOM.

TeopeTrnueckre cBefjeHUsI MO (H3MKe JOTOHSIOTCS JIeMOHCTPAlUsIMU U
nabopaTopHbIMU paboTamu.

N3yueHune oO6iieobpa3oBaTenbHON yueOHONW AMCLUIUIMHBL  «DH3MKa»
3aBeplllaeTcsl TOJBeJeHMEM WTOrOB B (opMe »5K3aMeHa B paMKax
MPOMEKYTOUHOM aTTeCcTalu CTyZeHToB B npouecce ocBoenust OITOIT CITO c
royiyueHreM cpefiHero obiero obpasopanus (ITIICC3).



MECTO YUEBHOH JUCIIUILIMHBI B YYEBHOM IIJIAHE

B nipodeccroHansHOM  00pa3oBaTe/IbHOM  OpraHM3alldd, —peanu3syollei
oOpa3oBaresibHYI0 TIPOrpaMMy CpefHero o0iero obpa3oBaHus B Tpefienax
ocBoenusi OITIOIT CITO Ha 6a3e ocHoBHOro o6iiero obpa3oBaHusi, yueOHas
muciuruiiHa «Pu3nka» u3ydaeTcs B 001jeo0pa3oBaTe/bHOM IUK/Ie yueOHOTO
niada OTIOIT CITO Ha 6a3e ocHOBHOrO 00111ero oOpa3oBaHUs C TIOyYeHHUEM
cpenHero obmiero oobpasosanus (ITTICC3).

B yuebHoMm miane TITICC3, mecto yueOHOM AUCIATIIMHBI «DHU3rKa» — B
coctaBe 001meoOpa3oBaTe/lbHBIX —~ YUeOHBIX  JUCLUIUIMH 10 BBIOODY,
dbopmMHUpyeMbIX M3 00s3aTeNbHBIX TpeAMeTHBIX obsacteii ®T'OC cpeaHero
obmero oOpa3oBanus, gy creifdanbHOCcTH  CIIO  COOTBETCTBYIOIIETO
ripodusist mpodeccHoHaTbHOIO 00pa30BaHMS.



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;



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

Texauueckuii mpodusib MpodeccuoHaTLHOro 00pa30BaHMS

[Tpu peanu3zaiuu copep>kaHusi 0061jeo6pa3oBaTebHON YUeOHON JUCIUTUIAHEI
«Pu3mka» B mipesenax ocBoenusi OINIOIT CIIO Ha 6a3e OCHOBHOro oOIIeT0O
obOpa3oBaHusI C TIoJiyueHHeM cpefgHero obimiero oOpa3oBanusi (ITTICC3)
MaKCHMaJjbHasi yueOHast Harpy3Ka CTY/JeHTOB COCTABJISIET:

* no cnepuanbHOocTh CIIO TexHuueckoro mnpoduns — 181 uac, U3 HuUX
ayautopHasi (o0si3aTesibHasi) Harpys3ka CTYZEHTOB, BK/ItOUas JlabopaTopHbie
paboTel, — 121 yac; BHeayJUTOPHasi CAMOCTOsITe/TbHasi paboTa CTyZeHTOB —
60 yacos.

TemaTuueckuii 1iaH

Buj yue0H0# padoThI KosinuecTBo 4acoB

AyauTOpHBbIE 3aHATHS.

Cojiep)xaHue 00y4eHuUst CnenuansHoctu CIIO
BeejeHue 3
1. |[MexaHuKa 24

OCHOBBI MOIEKYISIPHOM (DM3UKU U
2. |TepMOAVHAMUKU 14
3. [2n1ekTpoarHamyika 30
4. |KonebaHus ¥ BOJIHBI 16
5. |OnTtuka 8
OCHOBBI CrieiaIbHOU Teopur
6. |oTHOCUTE/IBHOCTHU 6
7. |2/ieMeHTbl KBAHTOBOM (hH3UKHU 12
8. |9Bomonusa BcenenHoi 8
B TOM YUCJIE;
JlabopaTopHbIe padoThI 38
IIpakTHueckue padoThl 29
Htoro 121
IBHeayauTOpHasE caMOCTOATe/IbHAsA padoTa
[ToAroToOBKa yCTHBIX BBICTYILJIEHHH T10
3a/laHHBIM TemaM, 3Cce, JOK/IaZ0B,
pedepaToB, UHIMBU/IyalbHOTO MPOEKTA C
WCI0/Ib30BaHreM MH(OPMaI[OHHBIX
TEeXHOJIOTHH U JIp. 60
IIpomexxyTouHasi arTecTrainus B (popme 3K3ameHa
Bcero 181




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

HaumeHoBaHMe pa3/je/ioB
U TeM

CopeprxaHue yue0HOTr0 MaTepHaJia, J1adopaTopHbie H MPAKTHYECKHe
paboThl, BHeayAUTOPHAasi CaMOCTOATe/IbHAsA paboTa CTYAeHTOB,
KypcoBasi padora (IIpoeKT)

Oo0bem
4yacoB

YpoBenn
0CBOEHHU
i

1

2

4

BBeaenue

W

BBegenuve. du3uka -
dbyHIaMeHTa/IbHasi HayKa O

ripupo/e.

dusuka - dhyHjaMeHTa/bHasA HayKa o Tipupojie. HabmoneHve u onvcaHue
(u3nyeckux siBieHuN. PU3NUECKUN 3KCIIepuMeHT. EcTecTBeHHOHayuUHbIN
MeTO/i TI03HaHWs, €ero BO3MOXXHOCTM U TpaHULbl TPUMEHHUMOCTH.
OKCIeprMeHT U Teopusi B TIpoliecce MO3HaHUs MPUPO/ibl. MojlenMpoBaHue
siBIeHA U 00BeKTOB TMpUpoAbl. V3MepeHue @U3MUECKUX BeIMUMH.
MogenvpoBaHue ¢puU3NUeCKUX SIBJIEHUM U TIPOLieccoB. Posib 3KCIiepuMeHTa
¥ TeOpUM B TMpoLecce TMO3HaHWA TpUpPOAbl. Pur3nueckass BeMYMHA.
[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. MexaHuka

24

KunemaTuka

Mexanunueckoe  gBuwKeHue. Ilepememjenne. Ilyte.  CKOpPOCTB.
PaBHOMepHOe NpsiMOJIMHEHOe JBU)KeHHe. Y CKopeHre. PaBHorepeMeHHOe
NpsAMO/IMHeHoe  fABwkeHWe. [IpuHuun otHocurensHOCTH  ["anues
CBobosmHOe TmazsieHue. [IBKeHUe Tesa, OpOIIEHHOTO TMOA YIOM K
rOpU30HTY. PaBHOMepHOe JBHU)KeHUe 110 OKPYKHOCTH.

JeMoHcTpanuu

3aBHCUMOCTh TPAeKTOPUH OT BbIOOpa CUCTEMBI OTCUETa.

Buzbl MeXaHUUeCKOro JBUKEeHUSI.

N

IMTpakTuueckas padora Nel KuHemarrika
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3aKoHbI MeXaHUKH
HbroToHa

[TepBbii 3akoH HbtoToHa. Cuna. Macca. Mmnysnsc. BTopout 3akoH
HbtoToHa. OCHOBHOM 3aKOH K/IaCCMYECKOW [AWHAMHUKU. TpeTud 3aKoH
HrroToHa. 3akoH BcemupHoOro taroteHusi. ['paButanionHoe mnosne. Cuna
TsbkecTu. Bec. Crioco6r1 n3MepeHust Macchl Tesl. CHTbI B MeXaHUKe.

JeMoHcTpanuu

3aBUCUMMOCTb YCKOPEHHUs Tejla OT ero MacChl U CHUJIbI, JEUCTBYIOIEN H4

Teso.

CrioxkeHue cuJl.

PaBeHCTBO ¥ MPOTHMBOMOJIOKHOCTh HAamnpaBleHUs CUI JeUCTBUS U

TIPOTUBOZIENCTBUS.

3aBUCUMOCTb CUJIbI YTIPYTOCTH OT AiehOpMaLivi.

Cusibl TpeHuUsl.

HesecomocTs.

3aKOHBI ABYDKEHHSA TeJl COJIHEUYHOM CHCTeMBbI. YCIexXd MeXaHUKU B
N3yUeHUH NBVOXKEHUA HeOeCHBIX Tes U Pd3BUTUHN KOCMOHABTHUKHU.

IIpakTnueckas padora Ne2 3akoHBI MexaHUKU Hbl0TOHA

JlaboparopHast pa6ora Nel UVccrnemoBaHwe JBIDKEHHS Tela TIOf
JIeICTBUEM TTOCTOSIHHOM CHJIBL.

JlaGopaTopHasa pabora Ne2 U3yueHue ocobeHHOCTeW CHJIBI TPeHUs
(ckonbXKeHus).

3aKOHBI COXPaHeHH B
MeXaHHUKe

12

3aKoH cOoxpaHeHUWsI WMITy/ibca. PeakTwBHOe [BWKeHWe. Pabora CUJIBL
PaboTa rnoTeHI[MaIbHbLIX CH/I. MOIITHOCTb.

JleMoHCTpanuu
PeakTuBHOE IBU)KEHMe.

OHeprus. KuHetnueckass 3Heprus. [loTeHuuanbHas 3Heprus. 3akOH
COXpaHeHUs] MeXaHWUYeCKoU sHepruu. [IprMeHeHre 3aKOHOB COXPaHEeHUSI.

JleMoHCcTpanuu
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[Tepexo/1 OTeHI[MaIbHON SHEPTUY B KUHETHUYECKYH0 ¥ 00paTHO.

JIaGopaTopHas padora Ne3 V3yueHre 3aKOHa COXpPaHEHHST UMITYJIbCA. 1
JlaGopaTopHas pabora Ned4 CoxpaHeHHe MeXaHWUeCKOW YHEPrHH IIpH 1
JIBWDKEHUU Tesia Mo/, IeWCTBUEM CUJI TSPKECTU U YIIPYTOCTH.
JIaboparopHast pabdora Ne5 CpaBHeHue paboTbl CUbI C U3MEHEHHEM 2
KUHETUYeCKOW SHEepPIrUu TeJa.
JIaGopaTopHas padora Ne6 V3yueHre 3aKOHOB COXpaHEHHS Ha TIpUMepe 2
y/lapa 111apoB U 6a/IuCTHYeCcKoro
MasTHUKA.
IIpakTnueckas pa6ora Ne3 MexaHuKa 2
BHeayquTopHasi camocTosiTe/IbHas padbora Nel MexaHuKa 12
2. OCHOBBI MOJIEKY/ISIPHOM 14
(11)7371847 81
TePMOANHAMMKH
OCHOBBI M0JIEKYJ/IAPHO- 2
KHHeTHUYeCKOH TeopHH.
N paeanbHbIN ra3
OCHOBHBIE MOJIOXKEHUSI MOJIEKY/ISIPHO-KUHETAUECKOU TeopuH. Pa3mepsl 2

1 Macca MoJjieKysa U aToMoB. bpoyHoBckoe aBmxeHue. Juddysusa. Cubl U
9Heprusi Me>KMOJIeKY/ISIPHOTO B3auMozeiicTBust. CTpoeHHe ra3000pa3HbIX,
JKUAKUX U TBepAbIX Tesl. CKOPOCTH JBUKEHUSI MOJIeKYJl U UX U3MepeHue.
WNpeanvHbiii ra3. [daBnenuve ra3a. OCHOBHOe ypaBHEHHe MOJIEKYJ/ISIDHO-
KWHETUUYeCKOW Teopuu ras3oB. Temrieparypa U ee u3MepeHue. ['a3oBbie
3aKOHBI. AOCOIOTHBIA HYJIb TemIiepaTypbl. TepMoAuHaMUuecKast IIKasa
TeMmIrieparypbl. YpaBHeHHWe COCTOSIHUSI WJeasbHOro ras3a. MoJisgpHas
ra3oBasi [IOCTOsIHHasI.

JeMoHCTpanuu

IBr>KeHre OPOYHOBCKUX YaCTHI].

Huddy3sus.

N3meHeHue AdBJIEHUS T'd3d C HMW3MEHEHHMEM TEMIIEPATYPLI TIIpH
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TOCTOSTHHOM 0OBeMe.
30TepMryeCcKuii ¥ M300apHBIN MPOLIeCCHI.

OcHOBBI TEPMOANHAMHUKH

OcCHOBHBIE TIOHAITAA W Orpefie/ieHrs. BHyTpeHHSI1 SHepPrusi CUCTEMBI.
BHyTpeHHSsiS Heprusi ujeaqbHOrO rasa. Pabora u TersiotTa Kak (POpMbI
riepesiauu 3Hepruu. TeryioeMKOCTb. Y /ie/ibHasi TeIlyIOeMKOCTb. Y paBHeHue
TeryioBoro 0OasaHca. IlepBoe Hauano TepMoAWHAMMKHU. AauabaTHbIN
npouecc. IlpuHuun pgerictBusi TeryioBorM MaiuvHbl. KIIJ]  TeruioBoro
JBuraresiss. Bropoe Hauaso TepMoJvHaMUKU. TepmMoArHaMUUecKas Kasa
TeMmriepatryp. XoOJOAW/IbHble MalluuHblL. TeruioBble aBurarend. OxpaHa
TIPUPO/BL.

JleMoHCTpanuu
V3MeHeHWe BHYTpeHHeW SHepryuy Tes TpH coBepiiieHuy paboTel. Moaenu
TeIJIOBbIX IBUTaTese.

CBolCTBa NapoB

Vcnapenne ¥ KoHAeHcauys. HacellleHHbIM Map W €ro CBOWCTBA.
AGcomoTHasi W OTHOCUTeNbHAs BI@XHOCTb BO3AyxXa. Touka pOCHI
Kunenue. 3aBUCHUMOCTb TeMIlepaTypbl KUTIEHUs OT JaByieHus. [leperpeTsii
Tap ¥ ero MUCroJib30BaHue B TeXHUKe.

JleMoHCcTpanuu

Kunenuve Bobl IIpU NOHWKEHHOM [JaBJIeHUU.

IIcuxpoMeTp U TUrpoMeTp.

JIaboparopHasi paGoTa Ne7 V3mMepeHue BIa)KHOCTH BO3ZyXa.

JlaboparopHast pabora Ne8 Ii3yueHne 0COOEHHOCTEM TEIIOBOTO
pacIliipeHUst BOJpI.

CBoliCTBa XHJKOCTeH

XapakTepuCTHKa >XUAKOT0 COCTOSIHUS BelllecTBa. [[0BepXHOCTHBIN C/I0M
JKUAKOCTU. OHeprusi TIOBEPXHOCTHOIO (Jios. $IB/leHUsT Ha TrpaHulie
JKUIKOCTHU C TBEpPAbIM TeJIOM. KanuuisipHele siB/1eHus.

JeMoHCTpanuu
SAB/ieHrs TOBEPXHOCTHOI'O HATSKeHUs U CMauMBaHUS.
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JlabopaTropHasi pabora Ne9 li3MepeHre MOBEPXHOCTHOTO HATSKEHUSI 1
JKAJKOCTH.
CBoiicTBa TBep/bIX TeJ 5
XapakTepucTUKa TBEpPAOr0 COCTOSIHUSI BelleCcTBa. YTpPyrue CBOWCTBA 1
TBepAbIX Tej. 3akoH ['yka. MexaHWuecKrWe CBOMCTBA TBepJbIX TeJl.
TeryioBoe pacuMpeHve TBepAbIX Ten W kugkocreid. [lnaBneHue u
KpUCTaJl/IM3aLus.
JeMoHcTpanuu
Kpucranibl, amopdHbIe BellleCTBa, )KUIKOKPUCTAIIMUEeCKUe Tea.
IIpakTnueckasa pabdora Ned OCHOBBI MOMEKY/ISPHONH GU3NKK | 1
TePMOJIUHAMUKU.
JIaboparopHas pa6ora Nel( 3yueHne nedopmaliiy pacTsKeHUs. 1
JlaboparopHasi pa6ora Nell HabGmomeHue rporjecca KpUCTa/TA3aLH. 1
JIaboparopHasi padoTa Nel2 V3yueHne TEIIOBOTO PacIIMPeHUsT TBEP/bIX 1
TeJ.
BHeayauTOpHasi caMoCcToOATe/IbHasA padbora Ne2 OCHOBBI MOJIEKY/ISIPHOM 8
(OU3MKU U TEPMOJIMHAMUKH.
3. J/IeKTPOAUHAMHUKA 30
JJIeKTpUYecKoe 1oJie 6
OJleKTpruyeckue 3apszbl. 3aKOH COXpaHeHus 3apsza. 3akoH KyiioHa. 2
DJieKTpuyeckoe TioJie. HarpsykeHHOCTh 3/1eKTprUuecKoro 1ojid. [IpuHiun
CyTiepro3uiiui  rosieil. Pabora CU 3/1eKTPOCTAaTHUECKOTO  ITOJIS.
[ToreHumasn. Pa3HOCTb MOTEHL[MA/I0B. DKBUIIOTEHLMa/IbHbIEe [TIOBEPXHOCTH.
JeMoHCcTpanuun
B3auMo/ielicTBUe 3aps>KeHHBIX TeJl.
CBsi3b MeX[y Halps)KeHHOCTbIO UM PAa3sHOCTBHO  TMOTEHLUA/IOB 2

JIeKTPUUECKOr0  Mojd.  JIU3/IeKTpUKU B 3JIeKTPUUECKOM  TIoJIe.

[Tonsapusaums AUS/IeKTPUKOB. IIpOBOJAHUKKA B 3/IGKTPUYECKOM TII0JIE.

Konpencatopel. CoeauHeHWe KOHJEHCAaTOpOB B 0OaTapeto. OHeprus

3apsUKeHHOr'0 KOH/ZieHcaTopa. DHeprus 3/1eKTPUUecKoro IoJis.
JleMoHcTpanuu
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[IpOBOJHUKU B 3/IEKTPUYECKOM I10J1€.
[W31eKTpUKY B 37IeKTPUUECKOM I10Jie. KOoHieHCaTopkl.

IIpakTnueckas padora Ne5 DyiekTprueckoe 1oJe 2
3aKOHBI MOCTOSIHHOT'0 10
TOKAa

YciioBusi, HeoOXoAumble [jis BO3HUKHOBEHUS U TIOAep>KaHHs 2
3/1IeKTpAUeCcKoro Ttoka. Cuia TOKa M IUVIOTHOCTb TOKa. 3akoH Oma ajis
yuacTtka ternu 6e3 3/]C. 3aBUCHMOCTb 3/IEKTPUUYECKOTO COTIPOTUB/IEHHS OT
Marepvasna, [IVWHbl W TUIOLIAJX TIOMEePevyHOro CevyeHus IIPOBOJHMKA.
3aBUCUMOCTh  3JIEKTPUYECKOTO  COTMPOTHB/IEHUS]  TIPOBOJHUKOB  OT
TeMIlepaTyphl.

ONeKTPOABWKYIlasi Cula WCTOYHMKA TOKa. 3akoH Oma [/ MOJIHOU 2
uerii.  CoemvHeHwe  MpPOBOAHWMKOB.  CoefuHEHVWE  MCTOYHUKOB
3/IeKTpUUecKor 3Hepru B OaTapetro. 3akoH /koysns—/lenia. Pabora u
MOIIJHOCTb 3JIEKTPUYECKOr0 TOKa. TernoBoe JelCTBUe TOKA.

JeMoHCcTpanuun

TenioBoe [ieliCTBYE 3IEKTPUUECKOr0 TOKA.

IlpakTnueckas pa6ora Ne6 3aKOHBI TOCTOSIHHOT'O TOKA 1
JlaboparopHass pab6ora Ne13 Ormpenenenvie 3/JC U BHYTPeHHETO 1
COMNPOTHBJIEHUS] UICTOYHUKA HANPSDKEHUSI.
JIaboparopHasi paboTa Nel4 3yuenue 3akoHa OMa 1 TIOJTHOM LIETTH. 1
JIaboparopHasi padora Nel5 lM3yuenne 3akoHa OMa /11 ydacTKa I[ely, 1
10C/1eJ0BaTeIbHOIO Y MapajjieIbHOr0 COeJMHEHNs IPOBOJHUKOB.
JlaboparopHasi pa6ora Nel6 Ormpezenenve Ko3hduipeHTa I0I€3HOTO 1
JeWCTBUS 3/IEKTPUUYECKOr0 YalHUKaA.
JIaGopaTopHas pabora Nel7 OmpeziesieHre TemriepaTypbl HATH JIaMITbI 1
HaKa/IMBaHUsI.

J/IeKTPUUEeCKHH TOK B 4
MOJTyIIPOBOAHMKAX

ONeKTpUueCKu TOK B Ppas3/IMUHbIX Cpeflax. OJIEKTPUUYECKUM TOK B 2

MeTa/l/laX. OJIEKTPOHHBIM ra3. Pabora BbIXofa. DJIEKTPUUECKHM TOK B
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3/1eKTpoMTax. JnekTponu3. 3akoHbl Papajes. [IpumeHeHue 31eKTpov3a
B TeXHHKe. DJIKTPUUeCKHMK TOK B rasax W BakyyMe. MoHwusauus rasa.
Buppl rasoBeix paspsagoB. Ilonsitne o myasme. CBOMCTBA U MpPUMeEHEHHE
3/IEKTPOHHBIX [TYUYKOB.

ONeKTpUUeCcKuil TOK B IMOMYIIPOBOAHUKaX. CoOCTBeHHAs TIPOBOAUMOCTh
TOJTyTIPOBOIHUKOB. [10/TyIPOBOTHUKOBEIE TTPUOODHI.
JleMoHCTpanuu
CobcTBeHHasT W TMpuUMecHasi TPOBOJUMOCTb  TIOJIyTIPOBO/IHHMKOB
[TonyrpoBOJHUKOBBIW MO/,
Tpan3ucrop.

MarauTHoe 1noJie

BekTop MHAYKIMM MarHWTHOrO Ioss. JleMcTBHe MarHWTHOIO IOJI Ha
MpSIMOJIMHEWHBIA MPOBOJHUK C TOKOM. 3akOoH Amriepa. B3anmogeiictBue
TOKOB. MarHuTtHelii 1OTOK. PaboTa 1o TmepeMelleHUI0 TIPOBOJHUKA C
TOKOM B MarHUTHOM T10JI€.

JleMoHCcTpanuu

OneIT OpcTea.

B3avMo/ielicTBMe NMPOBOAHUKOB C TOKAMHU.

[elicTBYe MarHUTHOIO TO/S1 Ha ABWXKYyIuMcA 3apsiz. Cuna JlopeHiia.
OrnipeziesieHre yzie/IbHOTO 3apsifia. Y CKOPUTeJIN 3apsKeHHBIX YaCTHULI.

JleMoHCcTpanuu

OTKJ/IOHEeHHe 3/IEKTPOHHOIO MyYKa MarHUTHBIM T10JIEM.

OJIeKTpPOBUTaTe/Ib.

OeKTpou3MepUTe/ibHble TTPUOOPHI.

IlpakTnueckas padora Ne7 MaraurHoe 1oJie

No

JJ/IeKTpOMarHuTHas
HHAYKIHSA

DJIeKTPOMarHuTHas MHAYKLUA. BuxpeBoe 3/1ieKTpruyeckoe roJie.
CaMOMHAYKLYs. DHepryuss MarHUTHOTO T10JIS.
JleMoHCTpanuu

D/IeKTPOMarHMTHasi UHAYKLYS.
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Pabora s/iekTporeHepaTopa.
Tpaucdopmarop.
OJIeKTPOMarHuTHasi  MHAYKLUS.
OmnbiTel @apages.
3aBucumocTs J/IC caMOUHAYKLHAU OT CKOPOCTHA U3MEHEeHHUs CUJIbl TOKa U
VH/JIYKTUBHOCTH TPOBOJHUKA.

JlaGopaTopHas paGora Nel8 li3yueHue siB/ieHUSI 371€KTPOMarHUTHOU 1
WHAYKLIWU.
IIpakTHueckas padora Ne8 JnekTposuHaMyKa 1
BHeayguTopHasi camocTosTe/IbHas padora Ne3 DyieKTporHaMHKa 20
4. Kosie0aHusA ¥ BOJTHBI 16
MexaHn4YecKHe Koy1e0aHust 6
KonebarenpHoe aBikeHue. I'apmoHnueckue KojeOaHus. CBOOOHBIE 2
MexaHuJeckrue KojebaHus. JIuHeliHble MexaHHUecKue KoJjieOaTe/bHbIe
cuctembl. [IpeBpailleHe SHepruu TIpU  KoJjiebaTeNlbHOM IBM)KEHUH.
CBoOofHbIE 3aTyxaroll[ie MexXaHhuecKue KoyiebaHus. BbIHYKIeHHbIe
MexaHuJecKre KonebaHusl.
JleMoHCTpanuu
CBoOO/HBIE M BBIHY>)K/IEHHbIE MeXaHUUeCKHe KomebaHusl.
Pe3oHaHcC.
IIpakTHyeckas padora Ne9 Mexanuueckue KonebaHus 1
JlaGopaTopHass pa6ora Nel9 I3yueHWe 3aBUCHMOCTH IIepUOZa 1
KonebaHu HUTSHOTO (WM TIPY)KUHHOT0) MasiTHUKA OT JJTMHBI HUTU (WA
Macchl Tpy3a).
Yrupyrue Bo/IHbI 2
[Toriepeunble ¥ TIPOAOJIbHBIE BOJIHBbL. XAapaKTepUCTHUKU  BOJIHBI. 2

YpaBHeHue TUIOCKOM Oeryirieit BoimHbl. VIHTepdepeHiys BoH. [ToHsATHe O
IvdpakLK BOJIH. 3BYKOBbIE BO/HBL. Y IbTPa3BYK U €r0 IPUMEHEHUE.
JeMoHCTpanuu
Obpa3oBaHue U pacripoCTpaHeHue YIIPYruX BOJIH.
YacroTta KonebaHui ¥ BbICOTAa TOHA 3BYKa.
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JJIeKTPOMAarHUTHbIE

Kosie0aHus
CBoOofiHbIe 3/1eKTpOMarHuTHbIe Kojebanus. [IpeBpallleHue SHEPruv B
KosiebaTelbHOM KOHType. 3aTyxarolljye 3/IeKTPOMarHUTHble KojebaHMsl.
["'eneparop He3aTyXaroLux 3/1eKTPOMarHUTHBIX KoJsieOaHuM.
BbIHY>K/]eHHbIe 37IeKTpHUUecKre KoJyiebaHusl.
[TepemeHHbI1 TOK. I'eHepaTOp mNepeMeHHOro TOKa. EMKOCTHoe W
VHJYKTUBHOE COIPOTUBJIEHUS IlepeMeHHOro Toka. 3akoH Oma s
3/IEKTPUYECKOW 1[eMM  TepeMeHHOro Toka. PaboTa ¥ MOIIHOCTh
repeMeHHOro Toka. ['eHeparopel Toka. TpaHcdopmaTopbl. TOKM BBICOKOM
yactoTel. [IosyyeHue, nepesaya U pacripe/ie/ieHyde 3/1eKTPO3IHepIruu.
JleMoHCTpanuu
OcuuiiiorpaMmMa rnepemMeHHOI'0 TOKa.
KoHgeHcaTop B Lienu nepeMeHHOro TOKa.
Kary1iika M"HAYKTUBHOCTH B L€l [IepeMeHHOr 0 TOKa.
Pe3oHaHC B ocneoBaTe/IbHOM LjeNy epeMeHHOr 0 TOKa.
TpaHcdhopmarop.
IlpakTuueckas pabora NelQ Ympyrue Bo/HBI. OeKTpOMarHUTHBIE
KosiebaHus
JlaGopaTopHass paGora Ne20 VHAYKTHBHbIE U  €MKOCTHOE
CONPOTHUBJICHUA B LIelU [IepeMeHHOr0 TOKa
J/IeKTPOMarHUTHbIE
BOJIHBI

O/1eKTPOMarHuTHoe rojie KakK 0COOBIi BUJI MaTepuH.
OneKTpoMarHuTHbIe BOHbI. BubpaTop 'epiia. OTKPBITHIN KojiebaTembHbIN
KOHTYp. M3o06perenue paguo A.C. IloroBeiM. [ToHSTHE O paZilOCBS3M.
[IpriMeHeHMe 3/1IeKTPOMarHUTHBIX BOJIH.

JleMoHCTpanuu
N3nyueHue v npueM 3/1eKTPOMarHATHBIX BOJIH.

PannocBsse.

IMpakTuueckas padora Nell Konebanusi v BOJTHBI
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BHeayguTopHasi camocTosiTe/1bHast padbora Ned KonebaHust ¥ BOJTHbI 10
5. OnTHKa 8
IIpupojga cBeta 4
CKOpOCTb pacrpoCTpaHeHus1 CBeTa. 3aKOHbI OTPAKeHUS U TIPeJIOM/IEHUS 1
cBeta. [lomHoe oTpakeHuwe. JInH3bl. ['71a3 Kak oONTUYeCcKas CUCTEMa.
OnTuueckrie TpUOOPHI.
JleMoHCcTpanuu
3aKOHbI OTPa)KeHUsI 1 TIPeJIOM/IEHUST CBeTa.
[TonHOe BHyTpeHHee OTPa’KeHUe.
OnTuueckre TpUOOPHI.
JlaGopaTopHas pabora Ne21 l3yueHue wH300pa)keHUS IPEJIMETOB B 1
TOHKOW JIMH3e.
BoJiHOBBIE CBOMCTBA CBeTa 6
WuTtepdepeHiusi  cBeTa. KorepeHTHOCTb ~ CBETOBBIX  JIy4Yeu. 2
WuTepdepeniusi B TOHKUX muieHKaXx. [losockl paBHOM TomiyHbl. Konbiia
HeiotoHa. MWcrnonb3oBaHuve uHTepdepeHIMM B HayKe U TeXHUKe.
Hudpakuys cBeta. [udpakiusi Ha 1eJid B Mapa/ule/ibHbIX Jiydax.
HudpakiyonHas pemeTtka. [lonsitne o rosorpadguu. Ilonspuzaius
norniepeuHbix BoJsiH. [lonsipusaiusi cBeta. /IBoiiHOe JiyderpesioM/ieHHe.
[Tonsipouabl. ucnepcusi cBeta. Buabl criekTpoB. CrieKTpbl UCITYCKaHUS.
CrieKTpbl TOT/IOleHus1. Y IbTpaduosieToBoe U UH(PpaKpacHOe W3/yueHUs..
PentreHoBckue jyuu. VIX MpyUposa U CBOMCTBA.
JeMoHCcTpanuu
WuTepdepenius cBeTa.
Hudpakiys ceTa.
[TonyueHue crieKTpa C TIOMOIIbIO JU(PPAKLIMOHHOW pPeIleTKHU.
[Monspusanus
CBeTa.
[TonyyeHue crieKTpa C MOMOILbIO TIPU3MBI.
CHeKTpOCKOTI.
JlaGopaTopHasi pabora Ne22 l3yueHue uHTephepeHIMA U AUBPAKIUH 1

21



CBeTd.

JlaboparopHasst pab6ora Ne23 I'pagydpoBKa CIEKTPOCKOMNA U 1
onpejie/ieHHe IJIMHbI BOJTHbI CLIEKTPa/IbHbIX JIMHUM.
IIpakTnueckas padora Nel2 Orntrika 2
BHeayquTopHasi camocTosTe/1IbHasA padora Ne5 Onrrka 4
6. OCHOBBI crIeiHa/IbHOH 6
TeOPUM OTHOCUTE/IbHOCTH
MHBapuaHTHOCTL MOAY/IA CKOPOCTA CBeTa B Bakyyme. IlocTynaTbl 2
OVHILTEeKHA.
[IpoCcTpaHCTBO M BpeMs CelaJbHOM TeOPUM OTHOCUTEIBHOCTH. 2
CBsI3b MacChl ¥ 3HepPruy CBOOOAHOMN YaCTHI[bl. DHEPTHs TTOKOS. 2
7. DneMeHTbI KBAHTOBOU 12
buszuku
KBaHTOBasi onTuKa 4
TeryioBoe u3nyueHue. PacripefiesieHrie HePryUy B CrieKTpe abCOMIOTHO 2
yépHoro Tesna. KBaHTOBasg rumnoTe3a IlnaHka. @PoToHbL. BHelHuUi
tdoToanekTpruueckuii  3pdekr. BHyTpeHHUd GdOTOIDPEKT. Turibl
(oTtosemeHToB. [laBneHue cBeta. [ToHsITME O KOPIYCKYJ/ISIPHO-BOJHOBOM
TIpUpO/e CBeTa.
JleMoHCTpanuu
®oTo3ddekT.
IIpakTnueckas padora Nel3 KBaHnToBast onTHKa 2
du3nKa aTomMa 4
Pa3BuTHe B3I/I5/]0B Ha CTPOEHHeE BelllecTBa. 3aKOHOMEPHOCTH B aTOMHBIX 2

crieKTpax Bojopoja. fAxepHasi mojenb aroMa. OmnbeiThl J. Pesepdopa.
Mopgens aToma Bogopoza no H.bopy. ['unote3a fe bpotinsi.

CoorHollleHWe  HeorpefienéHHocTelt  [eiizeHOepra.  KBaHTOBBIE
reHepaTopbl.

JeMoHCTpanuu
JIuHenyaTble CrIeKTPhI pa3/IMYHbIX BEL[eCTB.
W3nydeHue yia3epa (KBAaHTOBOI'O FeHEPATOPA).
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IIpakTnueckas padora Nel4 ®u3mka aToma 2
®u3uKa aTOMHOI0 sgjpa 4
EcrecTBeHHasi pafiMOAaKTUBHOCTb. 3aKOH pPaJUO0AKTUBHOI'O pacriaja. 2
Criocobbl HabJIFOJeHNsT ¥ PErvucTpaliiy 3apsDKeHHBIX 4YacTull. ODddekT
BaBunoBa — YepenkoBa. CTpoeHwe aTOMHOro sigpa. edekt macchl,
SHEpPrusi CBA3W W YCTOMUYMBOCTb AaTOMHBIX sifiep. faepHble peakLuyu.
NckyccTBeHHasi paZiMOaKTUBHOCTh. [leneHue Tspkenbix sigep. LlenHast
silepHas peakiusl. YTipaB/jsieMasl LiefHas peakius. flepHbId peakTop.
[TonyyeHre paZiMOaKTUBHBIX U30TOIOB U UX TIpUMeHeHre. buoiornueckoe
JIeCTBYE PAZIMOAKTUBHBIX U3/TyUeHUU. D/ieMeHTapHbIe YaCTHULIbI.
JeMoHcTpanuun
CueTurK MOHU3UPYIOLIUX U3TYUYEHUM.
IIpakTnueckas padora Nel5 DeMeHThl KBAHTOBOU (PU3UKU 2
BHeayguTopHasi camMocrtosiTe/lbHass padora Ne6  DyieMeHTHI 4
KBAaHTOBOW (PU3UKU
8. OBosmronua BceneHHoM 8
CTtpoeHue u pa3BuTHe 4
BcenenHou
TémHass Martepusi U TEMHasi SHeprus. Haillla 3Be3fHas cucremMa — 2
Iaymaktyka. Ipyrue ranaktuku. beckoneuHocts BeesieHHOM.
JleMoHCTpanuu
ConHeyHast cuctema (MOJeJb).
doTtorpaduu m1aHeT, c/ieJlaHHble C KOCMUUYeCKUX 30H/I0B.
Kapra JIyHs! 1 171aHeT.
HabmroeHre u onmycaHue JBYKeHUsT HeOeCHBIX TeJl.
[lonsaTue o0 xocMmosiornu. Pacuvpsromasacs BceneHHasa. Mopenb 2
ropsueri BcenenHou. CTpoeHre U NporcCxXoxaeHue ['aakTuK.
IBo/TIOLUS 3BE3]. 4
I'unoTe3a NpouCX0XXAeHUus
Co/THeUHOM CHCTEeMBbI
TepmosiiepHbIii cuHTe3. ITpobsemMa TepMosiiepHOM SHEPTeTUKH. DHeprusi 2
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CoutHIia U 3Be3/I.

OBostoLys 3Be3s. CoBpeMeHHbIe TpeCTaB/IeHus O MPOUCXOXKIEHUU U 2
somouu  CosiHua M 3Be3s. EauHasi ¢u3uueckas KapThHa Mupa.
[TpuMeHUMOCTh 3aKOHOB (DM3UKH 1/ 0OBSICHEHUS TIPUPO/IbI KOCMUUYECKHX
00BEKTOB.
JleMoHCTpanuu
CtpoeHue v 3Bo/mOLMS BeceneHHoOM
BHeayquTopHasi camocTosTe/IbHas padora Ne7 DBomols BeeneHHo 2
Hroro 121
Bcero 181
JIK3aMeH 6

- 03HAKOMUTe/bHBIN (y3HaBaHUe paHee U3yUYeHHbIX 00BeKTOB, CBOMCTB);
- PernpoIyKTUBHbIM (BBITIOJTHEHHE JesiTe/TbHOCTH TI0 00pas3ily, MHCTPYKLIMU WU 10/, PYKOBO/ICTBOM)

- TIPOAYKTUBHBIN (TIJIAHUPOBAHKE W CaMOCTOSITe/TbHOE BBITIOJTHEHUE eATeTbHOCTH, pellieHre Mpo0IeMHBIX 3a7iay)
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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

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 BU/Je TabIULIbI

OHMMaHue L[|eHHOCTe! Hay4YHOr o N03HaHWs MUpa He
000111e 771 YesioBeueCTBa B L€JIOM, a /ISl KaXKJ0ro
Oyuarolerocst IMYHO, LieHHOCTel OBJa/IeHUs1 MeTO/IOM
ay4YHOTO T03HaHUS [/l IOCTV)KeHUs ycrexa B JIFoOoM
Y/l IPaKTUYeCKOU J1eATe/IbHOCTH

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

8. DBo/monusa BcereHHoOM

32



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
npodeccuoHambHBIX ~ 00pa3oBaTe/ibHbIX  OpraHu3al[ii,  OCBaWBAKOILIUX
nipodeccuu U cnerpaasHocty CITO. — M., 2016

OmvutpreBa B.®. ®usuka a1 npodeccuil U CrieljdaJbHOCTe TeXHUYEeCKOro
npocuns. JlabopaTopHbIM TIPaKTHUKyM: y4e0. T1ocobue [l CTYy/I€HTOB
npocdeccHoHaMbHBIX ~ 0Opa3oBaTe/NlbHBIX ~ OpraHW3al[dii,  OCBaWBAOIIUX
nipoeccun u crnerpanbHocty CITO. — M., 2017

OmutpueBa B.®D. ®dusuka s nipodeccuii U CrielidaJbHOCTEN TEXHUUECKOTO
npodusisi: 3/IeKTPOHHBIN  yue0.-MeTo/|. KOMIUIeKC [yiss 00pa3oBaTe/bHBIX
yupexkaeHuit cpefi. ipod. obpasoanus. — M., 2014.

Tpodumoa T.U., @PupcoB A.B. ®usuka a1 mpodeccut U CrieLiaJbHOCTeN
TEXHUUECKOTO M eCTeCTBeHHOHayuHoro rmnpoduneii: COOpHUK 3azau: yued.
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
TeXHUYECKOTO M eCTeCTBeHHOHAay4yHoro rpoduseii: PerieHuss 3amau: yue0.
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 ans npodeccuid U criel[uarbHOCTe TEeXHUUYECKOTO U
eCTeCTBEHHOHAYUYHOI' 0 npodueit: yueOHUK JJ1s CTYZIeHTOB
npodecCOHaMBHBIX ~ 0Opa3oBaTe/lbHbIX ~ OpraHu3al[uii,  OCBAWBAIOLIUX
npodeccuu u cneruanbHoctyd CI1O/mop pex. T.U. Tpodumosout. — M., 2018

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 yTBepxaeHuu deaiepasbHOTO
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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