INIOACHUTEJ/IBHASA 3AIIMCKA

[Tporpamma 1o ¢u3vKe Ha YpoBHe cpefiHero oOijero oOpa3oBaHusi pa3paboTaHa
Ha OCHOBe TIOJIO)KeHMM W TpeOOBaHWK K pe3ylbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBareibHOW Mporpammel, TpefactaBaeHHbIXx B PI'OC COO, a Takxke C yUéTOoM
denepanbHOI paboueii MporpaMMbl BOCTIMTaHUS M KoHLIeMNLyy nperojaBaHys yueOHOTro
npeamera «®Pu3rka» B oOpa3oBaTesbHBIX OpraHu3auusx Poccuiickoit ®epeparuu,
peanu3yolMX 0CHOBHbIE 00pa3oBaTe/ibHbIe IPOrPAMMBI.

[lporpamma 10 ¢u3MKe ompefensieT o0si3aTesqbHOe TpeJMETHOe COJiep>KaHue,
yCTaHaB/IMBaeT PEKOMEHJYeMYH [10C/e[0BaTe/lbHOCTb U3y4YeHUsT TeM U pa3fieioB
yueOGHOro TIpe/jMeTa C YUYETOM MEXKIIPeIMEeTHBIX U BHYTPUIIPEIMETHBIX CBsi3el, JIOTUKU
yueOHOT0 Tpoljecca, BO3pacTHbIX 0cobeHHOCTel oOyyaroiuxcs. [Iporpamma 1o ¢pusmke
JaéT TpeficTaB/ieHue O LeJisiX, Co/lep>KaHuH, 00IIlel cTpaTeruu 00yueHusi, BOCITUTaHUS U
pa3BuTHs 00yUaroUXcsi cpeficTBaMu yueOHOro npeaMeTta «Pusmnka» Ha yriayOsiéHHOM
YPOBHE.

N3yueHve Kypca ¢u3MKU yriayOJIEHHOTO YPOBHsSI TI03BOJISIET peasi30BaTh 3a/jauu
npod)eCCMOHA/ILHOM OpUWEHTAaLUH, HarlpaB/IeHO Ha CO3/jaHue YCI0BUM IS TPOSIBJIEHUS
CBOUX WHTeJJIEKTYalbHBIX U TBOPUECKHUX CIIOCOOHOCTeN KaXKAbIM OO0yuaroluMcs,
KOTOpble ~ HeoOXOAWMBI  [Jisi  TPOZAO/DKeHWs: o0pa3oBaHUSI B OpraHu3alusixX
npodeccHoHaHLOTO  00pa3oBaHUsi MO  pa3/iMyHbIM  (PU3UKO-TEXHUUYECKUM U
VH)KeHEePHBIM CMeL[UaTbHOCTSIM.

B mnporpamme 1o ¢u3uKe onpefenstOTCAd MJIaHApPyeMble pe3y/bTaTbl OCBOEHUS
Kypca (u3MKA Ha ypOBHe cpegHero o0imjero o0Opa3oBaHUs: JINUHOCTHBIE,
MeTarpeAMeTHbIe, peMeTHbIe (Ha yriy0/éHHOM ypoBHe). HayuHo-MeTom0m0rnueckoi
OCHOBOW /17151 pa3pab0TKu TpeOOBaHMM K TMUHOCTHBIM, MeTarpeMeTHbIM 1 ITpeIMEeTHBIM



pe3ynbTaTaM 00y4YaroIuXCsl, OCBOMBIIHX ITPOrpaMMy Mo (pu3rKe Ha YpPOBHE CpeJHETO
ob1ero obpa3oBaHus Ha yr/y61EHHOM YPOBHe, SIBSIETCS CHUCTEMHO-/esATeTbHOCTHBIN
MO/IXO[.

[Tporpamma no ¢u3srke BK/IHOYaeT:

TIJIaHMpYyeMble pe3y/bTaThl 0CBOEHUS Kypca (GU3MKY Ha yTriy0/EHHOM YPOBHE, B TOM
yKc/ie IpeMeTHbIe pe3y/bTaThl 110 To/laM 00yUeHus;

coJiep)kaHue yueOHoro npeameTa «PU3nKa» 110 rojjaM o0yueHus;

TeMaTHUeCKoe TJIaHWPOBaHue TI0 ToZlaM 00yueHUsl.

[Tporpamma 1o ¢pu3rke uMeeT IPUMEPHBIN XapakTep U MOXKeT ObITh UCII0/b30BaHa
yuuTensiMi PU3UKHU i COCTaBJ/IeHHSI CBOMX PabOUNX IPOrPaMM.

[Tporpamma 1o ¢u3vKe He CKOBbIBaeT TBOPUECKYH) WHUIIMATUBY yuuTesed U
TIpe/IOCTaB/IsSIeT BO3MOXKHOCTH /IJIS peasii3alidyd pa3/IMUHbIX MEeTOAUYECKHX TI0/[X0/I0B
K TIperofiaBaHuio (U3MKW Ha YrayOnéHHOM YypOBHe TIPpH YCJIOBHUM COXPaHEHUs
o0si3aTeNbHON YaCcTH COZlep>KaHus Kypca.

dusmKa Kak Hayka 0 Haubosiee OOIIMX 3aKOHax TPUPO/IbI, BBICTYyTasi B KauecTBe
yueOHOrO TIpe[MeTa B IIIKOJIe, BHOCHT CYIIIeCTBEHHBbIM BK/aJ, B CHUCTeMY 3HaHUH
00 okpyxaromiem wMupe. IIIKo/ibHBIH Kypc GH3UKH —  CHUCTEMOOOpPAa3yOIuit
JUTSI eCTeCTBeHHO-HAyUHbIX yUeOHBIX ITPeIMETOB, ITOCKOJILKY (pr3nuecKre 3aKOHBI JieXKaT
B OCHOBe TIPOLIECCOB U SIBJIEHWM, W3yuaeMbIX XUMWeW, Ouosiorued, ¢usnueckou
reorpadueli u actpoHoMmMel. Vcrosb3oBaHHWe W aKTHUBHOe TpUMeHeHHe (pU3nuecKux
3HAHUH OTIpe/iesTU/I0 XapakTep U OypHOe pa3BUTHe Pa3HOOOpa3HbIX TEXHOIOTHM B chepe
SHEepreTHWKH, TPAHCIIOPTa, OCBOEHUsS KOCMOCa, TIOJIydeHMs] HOBBIX MaTepUasioB
C 3aJlaHHBIMU CBOMCTBaMU. V3yueHue hH3UKM BHOCUT OCHOBHOW BK/Ia[| B (hOpMUPOBaHMe
eCTeCTBeHHO-HAayYHOM KapTHHbI MHpa  oOyuaroijerocs, B  (opMUpOBaHUe
yMEeHUM TIPUMEHATb HAay4YHbI MeTOJ TIO3HAHWS TIPU BBLITIOTHEHUM HWMH y4eOHBIX
HCC/eI0OBaHUM.

B ocHOBY Kypca (pu3uK{ Ha YPOBHe cpeJHero obiiero obpa3oBaHus ITOOXKeH Psif
Hzieil, KOTOpble MO>XKHO pacCMaTpUBATh KaK MPUHLIUIIBI €r0 TTIOCTPOeHHSI.

Hoesa yenocmmocmu. B COOTBeTCTBUM C Hel KypC $IBJISIETCS JIOTMUECKU
3aBepIIEHHbIM, OH COJEpPXXUT MaTepuas W3 BCeX pa3/iefioB (PU3MKH, BK/IOUAeT Kak
BOIPOCHI K/ITACCUYECKOM, TaK U COBPEMEHHOU (PU3MKHU.

Hoes 2enepanusayuu. B cooTBeTCTBUY C Hell MaTepuas Kypca ¢pu3vku 00beiHEH
BOKpYr (¢u3nueckux Teopuil. Begaymumm B Kypce sBiaseTcs (HopMHpOBaHUe
Tipe/iCTaB/IeHU O CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe U ToJIe.

Hoesa 2ymaHumapuszayuu. EE peanusauus mnpejrnosaraer MCIO0/Ib30BaHUe
I'YMaHUTApHOTO MOTeHIMana (pU3nYeckoil HayKu, OCMBIC/IEHUe CBSI3U Pa3BUTUS (DHU3UKU
C pa3BuTHeM O00IecTBa, a TakKke C MHPOBO33DEHUYECKHUMH, HPABCTBEHHBIMU U
9KO0JIOTUYECKUMU TIpob/ieMaMHu.

Hoes npuknadHoli HanpaeneHHocmu. Kypc ¢usuku yriay6i€HHOrO YpOBHS
ripe/iriojiaraeT 3HAKOMCTBO C IIIMPOKUM KPYrOM TeXHUUECKUX U TeXHOJOTUUYeCKUX
TIPUJIOXKEHUN M3yUueHHbIX Teopui U 3aKOHOB. [Ipy 3TOM paccMaTpUBAlOTCS Ha ypOBHe
0OIMX MpeZicTaB/IeHNUH ¥ COBPeMeHHbIe TeEXHUUeCKe YCTPOMCTBA, U TEXHOJIOTHH.



H0es 3Ko/102u3ayuu peanr3yeTcs oCpeiCTBOM BBe/IeHHs 37IeMEHTOB COZlepyKaHUs,
TIOCBSII[EHHBIX JKOJIOTUYECKUM TIpoOjieMaM COBPEMEHHOCTH, KOTOpble — CBSI3aHBI
C pa3BUTHEM TeXHUKH U TeXHOJIOTUM, a Takxe 00CY>KJeHUs 1pobsieM paloHaIbHOTO
TIPUPO/IOTI0/Ib30BaHUSI U 9KOJIOTHUECKOUM 6e30MacHOCTH.

OcBoeHHe cofiep>KaHUsI TIPOTpaMMbl TI0  (M3MKe [O/DKHO OBITb TOCTPOEHO
Ha TIPUHIMITAX CUCTEeMHO-/IeATeIbHOCTHOrO moaxoja. s Gpu3mku peanu3aiiysi 3TUX
TIPUHLIATIOB 0a3upyeTcsi Ha MCTIOIb30BaHUM CaMOCTOSITE/IbHOTO JKCIePUMeHTa Kak
TIOCTOSIHHO ZAieicTBYHO1Iero (hakTopa yueOHOro rpoijecca. [yis yriy61éHHOro YPOBHS —
3T0 CHUCTEMa CaMOCTOSITeJTbHOTO YUeHMUECKOTO 3SKCIIePUMEHTa, BKJ/IFOUAIOIIEro
(dpoHTanbHBIE YUueHUUYeCcKre OMbIThI TIPU M3yUeHWH HOBOTO Marepuasa, JabopaTopHbie
paboTel ¥ paboThl TIpakTHKyMa. [Ipd 3TOM BO3MOJKHBI JiBa criocoba peanu3aliviu
¢du3rueckoro rnpakTUkymMa. B mepBom cjyuae MpakTUKYyM TPOBOAWTCS JIMOO B KOHIE
10 u 11 knaccoB, OO MOC/Ie TIePBOTO U BTOPOT'O MOTYTO/IUM B KaXKZIOM M3 3TUX KJ/IaCCOB.
BTopoii crmocob — 310 uHTerpaiys paboT MpakTUKyMa B CUCTeMY JlabopaTOPHBIX padoT,
KOTOpbIe TPOBOJATCS B TIpoLiecce u3yueHUs paszena (temsl). [Ipu 3ToM moz paboramu
MPAaKTUKyMa IMOHMMAEeTCsl CaMOCTOSITe/TbHOe WCCIe/JoBaHWe, KOTOpOe IIPOBOJUTCS
10 PYKOBOZICTBY CBEPHYTOTr0, 0600111HHOTO BHU/ia Oe3 MoIIaroBoi MHCTPYKLIUU.

B nporpamme 1o ¢u3MKe CUCTeMa Y4eHHYeCKOTO JKCIeprMeHTa, JJabopaTopHbIX
paboT ¥ TpakTHKyMa Ipe/iCTaB/ieHa eWHBbIM TlepeuHeM. BbIOOp TeMaTWUKu AJis 3TUX
BUIOB  YYeHWUEeCKMX  TMPAKTUUeCKMX paboOT  OCYIIecTBseTCs  y4aCTHUKaMU
oOpa3oBaTe/IbHOTO TIpoliecca MCXOAst U3 0COOEHHOCTel TOypOUHOTro TJIAaHUPOBAHUS U
ocHairieHust KabrHeta usuku. [Ipy 3TOoM 0becrieunBaeTCsi OBa/ieHHe 00yUaroIUMUCs
YMEeHHSIMU TIPOBO/IUTH TIPSIMbIe U KOCBEHHbIe U3MepeHUs], UCCIeJOBaHMs 3aBUCUMOCTeM
(bu3NUeCKUX BeJTMUMH U TTIOCTAHOBKY OITBITOB T10 TTPOBEPKE IPe//IOXKEHHBIX TUTIOTe3.

Bosbilioe BHUMaHUe y/e/sieTCsl PellleHrI0 PacuéTHBIX M KaueCTBEHHBIX 3ajad.
[Ipu 3TOM [i/IsT pacUETHBIX 3aZiau MPUOPUTETOM SIBJISIFOTCS 3aZlau C SIBHO 3aZlaHHOM U
HesIBHO 3a/laHHON (PM3UUECKOM MO/Ie/TbI0, TIO3BOJISIFOIIME TPUMEHSTh U3yUeHHbIe 3aKOHbI
Y 3aKOHOMEpDHOCTH KaK W3 OJHOTO pasfiesia Kypca, TaK W WHTerpupys MpUMeHeHue
3HAHWI U3 Pa3HbIX pa3zesioB. [/ KaueCTBeHHBIX 3a/jau TIPUOPUTETOM SIBJISTFOTCS 3a/[aHUSI
Ha OObsSCHEHWe/TIpe/iCKa3aHue TIPOTeKaHWs (U3NUECKUX SIBJIEHHHM U TIPOIIeCCOB
B OKpY’Kalollleid >Xu3HM, TpeOytoiire BbiOopa (u3nueckol Mojend MAJsi CUTyaldu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetcTBuM C TpeboBanusimu ®I'OC COO k MaTrepuanbHO-TeXHUUECKOMY
obecrieueHurt0 yueOHOTo mpoiiecca Kypc pU3uKy yriy6/éHHOTO YPOBHSI Ha YPOBHE
cpeaHero obiijero o6pa3oBaHus AO/DKEeH U3yUaThCsl B YC/IOBUSIX TIPeIMETHOT0 KaOWHeTa.
B kabuHere (u3MKKA JO/DKHO OBITH HeobxoguMoe JlabopaTopHOoe 000pyAoBaHue
JUI  BBITTOJIHEHWS] YKa3aHHBIX B TporpaMMe 10 (U3MKe YYeHUUYEeCKUX OIIbITOB,
nabopaTopHbIX paboT ¥ paboT MPAaKTHKyMa, a TaK)Ke JeMOHCTPaLlMOHHOe 000py/J0BaHue.
JleMOHCTpaLIMOHHOE 000pyZOBaHue (GOPMUPYETCS B COOTBETCTBUU C TIPUHIIUIIOM
MUHMMAJbHOM  JOCTaTOYHOCTM U 00ecrieurBaeT I[IOCTAHOBKY TIepeUMCIEHHBIX
B Iporpamme 1o (Qu3MKe KIHOUEBBIX [JeMOHCTpALUi [Jii UCCIeJOBaHUS U3ydaeMbIX



sSIBJIEHUI Y MPOLIECCOB, SMITUPUUECKUX U (PYHJaMeHTa/TbHbIX 3aKOHOB, MX TeXHUUECKUX
TPYMEeHEeHUH.

JlabopatopHoe oOopyAoBaHWe [Jid YUYEHUUECKHUX TPAKTUUeCKUX  pabor
dopmupyeTcsi B BUjle TeMaTUUeCKHUX KOMILIEKTOB U 00ecrieunBaeTCs B pacuéTe 0JHOTO
KOMIUIeKTa Ha [ByX oOyuatoimuxcsi. TemaTuueckue KOMILIEKTbI J1ab0paTOPHOTO
0060pyZoBaHUsI AOJDKHBI OBITH TTOCTPOEHbI Ha KOMITJIEKCHOM UCII0/1b30BaHUM aHa/IOTOBbIX
¥ 1[UbpoBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX W3MEPHUTE/bHBIX CHUCTEM B BH/E
1M poBbIX TabopaTopuid.

OCHOBHbIMHM 1[e/IIMM H3ydeHUs UMK B 00mieM o0pa30BaHUU SIBISIFOTCS:

¢dbopMrpoBaHUe MHTepeca U CTpeM/eHUs] 00yuaroluxcs K HaydyHOMY H3Y4YeHUIO
TIPUPO/IbI, Pa3BUTHE UX UHTE/UIEKTYaTbHbIX ¥ TBOPUECKUX CTIOCOOHOCTeN;

pa3BUTHe TIpeJCTaB/IeHU O HayuyHOM MeTo/e T03HaHUs U (POpMHUPOBaHUE
WCCIe[]0OBaTe/IbCKOTO OTHOILIEHHUS K OKPY KalOIUM SIBJIEHUSIM;

dbopMHUpOBaHWe HAyuyHOrO MHUPOBO33DEHMSl KakK pe3y/ibTaTa HW3y4yeHUs] OCHOB
CTPOeHUs MaTepuu U pyHAaMeHTaTbHbIX 3aKOHOB (hH3UKHY;

dbopMrpoBaHe yMeHHM OOBSICHATH SIBJIEHWS C HCTIOIb30BaHUEM (HH3UUeCKUX
3HaHUI U HayYHbIX [JOKA3aTe/IbCTB;

dbopMrpoBaHue TipefCTaBleHUd O Ppoau  (U3MKU /11 Pa3BUTUS  JIPYTHX
eCTeCTBEHHBIX HayK, TEXHUKU U T€XHOJIOTUH;

pa3BUTHe TpeJCTaB/leHuii 0 BO3MOXHBIX cdepax Oyayleit mpodeccruoHanbHON
JlesiTeIbHOCTH, CBSI3aHHBIX C (PM3KKOM, MOATOTOBKA K Ja/bHelllieMy 00yueHHI0 B 3TOM
HarpaBJ/ieHUHN.

HocTkeHue STUX Lefell obecrieuMBaeTcsi pellleHUWEM  CeAYIOLUX 3ajau
B TIpoLjecce U3yueHHs Kypca pU3HMKU Ha ypPOBHe cpefiHero obiiero oopa3oBaHus:

npuobpereHue cucteMbl 3HaHHUN 00 0OMMX (U3UUECKMX 3aKOHOMEPHOCTSIX,
3aKOHax, TeOpUsiX, BK/IOYas MeXaHWKY, MOJIEKY/SIDHYI0 (U3MKY, 371eKTPOAUHAMUKY,
KBAHTOBYO (DM3UKY U 371eMEeHThI aCTPOPU3UKY;

dopmMHupoBaHUe yMeHUN TPUMEHSTh TeopeTUueckue 3HaHWsS MAJisi 0OBsiCHeHus
bu3nueckux siBJieHUA B TIpUPOJEe W /I8 TIDUHATUSL TPAKTUUYEeCKUX pelleHui
B TIOBCE/IHEBHOM >KW3HU;

OCBOEHHE CT0COOOB pellleHUs pa3/MUHbIX 3afiau C SIBHO 3a/laHHOM (hH3UUeCKOU
Mo/ilenblo, 3a/iau, MoJpa3yMeBaoIIMX CAMOCTOSATe/TbHOe CO3/jaHue (PU3nUecKor MoJienu,
a/ZleKBaTHOW yC/IOBUSIM 3a/jau, B TOM YMCJIe 3a/lau MH)XXeHepHOTr0 XapaKTepa;

NoHUMaHue (Hr3UUeCKUX OCHOB U MPUHILIUIIOB JeNCTBUSI TEXHUUECKUX YCTPOUCTB U
TeXHOJIOTUUeCKUX TIPOLIECCOB, UX BJIUSHUS Ha OKPY>KaKOLIYI0 Cpejy;

OB/IajleHMe MeTOJaMH CaMOCTOSITEJIbHOTO IUJIAaHMPOBaHUSI W TPOBeJeHUst
($u3MUecKux 5KCIIepUMEHTOB, aHaau3a U WHTepripeTaluu MHGopMaluu, Oomnpe/esieHus
JIOCTOBEPHOCTH TI0/Iy4eHHOT'0 pe3yJ/ibTaTa;

CO3/laHMe yCIOBUM ISl PAa3BUTHS YMEHWU MPOEKTHO-UCCIe[0BaTeIbCKOMU,
TBOPUYECKOU [1eITeIbHOCTH;

pa3BUTHe UHTepeca K cdepaMm mnpodecCroHaIbHOW [1eATeTbHOCTH, CBSI3aHHOU
C (M3KKOU.



B cootBetcTBuM ¢ TpeboBanusmMu PI'OC COO yrny6ieéHHbIM ypOBEeHb HM3y4yeHUs
yuebHOro npeameTta «Pu3MKa» Ha YPOBHe cpeaHero o0biero oopa3oBaHus BLIOUpaeTCst
00yYarIUMUCS, TUIAHUPYIOIUMH TIPOZIO/DKeHHe 00pa3oBaHUS TI0 CIIeI[Ua/IbHOCTSM
(bU3UKO-TeXHUUeCKOT0 TPOQuIs.

OO11iee unC/I0 YacoB, pEKOMEH/OBAHHBIX AJisi M3yueHus: ¢usuku (yriayOseHHbIH
ypoBeHb) — 340 uacos: B 10 kacce — 170 uvacoB (5 yacoB B Hefento), B 11 kmacce —
170 yvacos (5 yacoB B HeZie/n0).

[NpepsiaraemMeiii B iporpamme 1o pU3MKe repeyeHb 1ab0paTOPHBIX U TIPAKTUYeCKUX
paboT sB/IsSIeTCSI peKOMEeH/I0BaHHBIM, YUUTE/Ib fiejlaeT BLIOOD TTPOBejeHNs 1TabopPaTOPHbIX
paboT U OIBITOB C YUETOM WUHAUBUAYATbHBIX 0COOeHHOCTEeH 00yJaroIMXCsl.

B mnporpamMMe 1o ¢u3MKe KaXKJOro Kjacca TIpeJjiaraeTcsi pe3epB BpeMeHH,
OTBOAMIMBIY Ha BapUAaTUBHYIO UaCTh TIPOTPaMMbI, COZiep>kKaHue KOTOpOo# (hopMUpyeTcs
yJyacTHUKaMH o0Opa3oBaTe/nibHOro mpoijecca. Jlrobasi pabouasi TporpamMma [Jo/DKHa
TIOJTHOCTBIO BK/TFOUATh B ce0si cofiepyKaHue JaHHOW MPOrpaMMBI 1o (r3vKe.



COJAEP)XAHUE ObYUYEHUSA

10 KV/IACC

Pa3zpen 1. HayuyHbiM MeTO/ O3HAHHUS PUPO/ibI

dusurka — pyHgaMeHTabHasi HayKa o npupoje. HayuHblli MeTO/, MO3HaHUS U
MeTO/bl UCC/IeIOBaHUS (PU3NUECKUX SIBJIEHUM.

OKCIiepuMeHT W Teopus B TIpollecce TI03HaHWs TIpupoAbl. Habmomenue u
SKCIePUMEHT B (PU3UKe.

Criocobpl  u3MepeHUs: (U3NUECKHUX BeJWYMH (QHA/IOroBble U I[U(POBBIE
H3MepHTe/IbHbIe PUO0PHI, KOMIBbIOTEPHBIE JaTUUKOBBIE CCTEMBI).

[TorperHoCTH U3MepeHNH (pu3NUeCcKUX BeJTHUMH (a0CO/MI0OTHAsE M1 OTHOCUTE/TbHAS).

MogenvupoBanue ¢GuU3MUeCKUX SIBJIEHUM W TIPOLIeCCOB (MaTepuasibHasi TOUKa,
abCoJIIOTHO TBEPZOE Teno, WjeanbHasi >XUAKOCTb, W/eaJbHbIM ra3, TOUEUHBIM 3aps).
['mnoTte3a. Pr3nMUYeCKUM 3aKOH, FPAHULIbI €r0 MTPUMEHUMOCTU. Pusrnueckasi Teopusl.

Posib 1 MecTo (U3UKK B (pOPMHUPOBAaHUM COBPEMEHHOM HayuHOM KapTHUHBI MHPa,
B [MPAaKTUYECKOU J1eITeIbHOCTH JTII0JeN.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl, NPAKMUKyM

3MepeHue CU/Ibl TOKA U HaIIPSDKEHUS B 1I€TTH MTOCTOSTHHOTO TOKA TIPY TTIOMOIIU
aHaJIOTOBBIX U [TU(PPOBLIX U3MEPUTE/TLHBIX PHOOPOB.

3HaKoMCTBO C IMdpoBoit JabopaTopueit mo ¢usuke. [Ipumepbl H3MepeHUs
(bu3HMUeCKUX BeJTMUWH P MIOMOIIM KOMITBIOTEPHBIX JJaTUUKOB.

Pa3pen 2. MexaHUKa
Tema 1. Kunemamuka

Mexannueckoe aBvkeHre. OTHOCUTEe/IbHOCTh MeXaHUueCKoro AswxeHus. Cucrema
OTCUéTa.

I[Tpsimasi u oOpaTHas 3a/jJaull MeXaHUKH.

Payvyc-BeKTOp MaTepuaTbHOM TOUKH, €ro NPOeKI[MA Ha OCU CUCTEMbI KOODAUHAT.
Tpaekropus.

[TepemelrieHre, CKOPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U YCKOpeHHe
MaTepyuaJbHOM TOUKM, WX TMPOEKLMA Ha OCA CUCTeMbl KoopauHaT. CiokeHue
repeMel|eHUM 1 CJI0)KeHUe CKOPOCTEeM.

PaBHOMEpDHOe M pPaBHOYCKOPEHHOEe TMPSAMOJIMHENMHOe [BWKeHUe. 3aBHUCHUMOCTh
KOOpAUWHAT, CKOPOCTH, YCKODEHHS W TMyTHU MaTepyhaJbHOM TOYKU OT BPEMEHU U UX
rpaQuku.

CBoOosHOe TmajseHue. YckopeHue cBobozHOrO TaZieHus. [IBiKeHUe TeJla,
Opol1IeHHOTO TI0/ YT/IOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJUHAT, CKOPOCTH M YCKOPEHUsI
MaTepHuaJbHOM TOUKHM OT BpEMEHHU U UX rpauKH.

KpuBonuHeiiHOe [BUKeHUe. [IB)KeHHMe MaTepUalibHOM TOUKM MO OKPY’>KHOCTH.
YrioBas u muHelHast CKOpocTh. [leproz 1 uactoTa obpaienus. [leHTpocTpeMuTe/IbHOE
(HopMasibHOe), KacaTelbHOe (TaHTeHIMaJbHOEe) U T0JHOe YCKOpeHHe MaTepraJbHOU
TOYKHU.



TexHrUUyecKue yCTPOWCTBa M TE€XHOJIOTMYECKUe MPOoL[eCChl: CIUI0MEeTp, ABUKEeHUe
CHapSI/I0B, 1ieTHbIe, ll1ecTepéHYaThle U peMEHHbIe repe/jlaul, CKOPOCTHbIe TU(THI.

LlemoHcmpayuu

Mogenb cuUCTeMbl OTCUéTa, W/UIIOCTPALIUS KWHEMaTUYeCKUX XapaKTepUCTUK
JIBYDKEHUSI.

Crioco0bl MCCieJOBaHUST ABHKEHHI.

WnnrocTpauys npeje/IbHOTO Tlepexo/ia U u3MepeHre MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHue IBU)KeHUH C UCII0/Ib30BaHUEM MeXaHU3MOB.

[TageHrie Tes1 B BO3/IyXe U B pa3pe>KeHHOM MPOCTPaHCTRe.

HaOsojeHre /BWD)KeHUsI Tejla, OpOIIEHHOrO TI0f YI7IOM K TOPU30HTY
Y TOPU30HTA/IBHO.

HarpaBnieHre CKOPOCTH TIPH IBM)KEHUH T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PeIlyKTOPe.

CpaBHeHHe MyTel, TPaeKTOPHMH, CKOPOCTeM ABW)KEHMWsI OJHOTO U TOTO >Ke TeJa
B pa3HbIX CUCTEMax OTCYETA.

YueHuuecKuli 3KchepumeHm, 1a60pamopHble pabombl, NPAKMUKYM

M3yueHrie HepaBHOMEDHOTO [BW)KEHUSI C LieJIbI0 OMpe/ieJieHds] MIrHOBEHHOU
CKOPOCTH.

M3mepeHre yCKOpeHUsI MPUA NPSIMOJMHEMHOM pPaBHOYCKODEHHOM [IBUXKEHUU
I10 HAKJIOHHOM TIJTIOCKOCTH.

WccnenoBaHue 3aBUCUMOCTH MYTU OT BpeMeHU NP PaBHOYCKOPEHHOM [IBU>KEHUH.

3MepeHne yckopeHUs CBOOOAHOro majieHusi (PeKOMeHJOBaHO MCII0/Ib30BaHUe
1iudpoBoii 1abopaTopun).

M3yueHve [BWKeHUWsS Tesa, OPOIIIEHHOTO TOPM30HTa/NbHO. [IpoBepka TUIOTe3bI
O MPSIMOM TIPOTNOPLMOHA/IBHOM 3aBUCUMOCTU MEXAY Aa/JIbHOCTBIO TTONETAa ¥ Hauya/IbHOMU
CKOPOCTBIO TeJla.

V3yueHue BW>KeHUS Tejla 0 OKPY>KHOCTH C MOCTOSIHHOM M0 MOJYJIH0 CKOPOCTBIO.

WcceqoBaHre 3aBUCUMOCTH TepHo/ia 00palljeH|s] KOHUUeCKOTO MasiTHUKa OT ero
rapamMeTpOB.

Tema 2. Tlunamuka

[TepBbiti 3akoH HperoToHa. WHepiuanbHble CUCTeMbl OTcuérta. [IpuHLMN
oTHocutesnbHOCTU ['anusies. HewHepiyaibHble CUCTeMbl OTcuéta (ormpejesneHue,
TIpUMEDBI).

Macca tena. Cuna. [TpyHLun Cyreprio3uLyvu CUJ.

Brtopoii 3akoH HbroTOHa /151 MaTeprabHOM TOUKHU.

Tpetuii 3aKkoH Hbl0TOHA /17151 MaTepHasIbHbIX TOUEK.

3aKOH BCEMHPHOTO TATOTeHHs. DKBUBAJIEHTHOCTh I'DAaBUTALlMOHHOW W UHEPTHOU
Macchl.

Cuna TsDKeCTH. 3aBUCUMOCTh YCKOpDeHHsI CBOOOJHOIO TMa/leHUss OT  BBICOTHI
HaJl TTOBePXHOCTHIO TJIaHEeThl U OT TeorpadryuecKou MUpoThl. [IBrkeHHe HeOeCHBIX Tes
Y UX CIYTHUKOB. 3aKoHbI Keriepa. [TepBasi kKocMrueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUXYyLLerocs ¢ yCKOpeHUeM.

Cuna tpeHusi. Cyxoe TpeHue. Cua TPpeHUsI CKOJIbBXKEHUS U CUa TPEeHUS IIOKOS.
Kosdduiment Tpenusi. Cuia CONpoTUBIIEHUS TIPU ABWKEHUU Tejla B )KUIKOCTH U/ rase,
eé 3aBMCMMOCTb OT CKOPOCTH OTHOCUTE/IbHOI'O [JBU)KEeHUSI.

Hasnenue. ['vgpocratuueckoe fassienue. Cuia Apxumesa.

TexHUUeCcKHre yCTPOUCTBA U TEXHOJIOTHUYECKHE MPOLIECChI: MOAIUITHUKH, IBHKEHUE
WCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

HabGmomeHne IBWKEeHUs Te/l B MHEPLMA/IbHBIX U HeHHepI[HabHbIX CHCTeMaX
OTCUéTa.

[IpUHLIMIT OTHOCHUTE/IbHOCTH.

KaueHnue AByX LIUIMHAPOB WM ILIAPOB Pa3HOU MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTE/IbHO HeUHePIUaIbHOM CUCTeMbl OTCUETa.

CpaBHeHHe paBHO/IEMCTBYIOIIEN TIPUIO’KEHHBIX K TeJly CUJ/ C TPOM3Be/ieHheM
MaccChl Tejla Ha ero YCKOpeHWe B UHePLUalTbHOM CUCTeMe OTCUéTa.

PaBeHCTBO Cu1/1, BO3HUKAIOIIUX B pe3y/ibTaTe B3auMO/eHCTBUS Tel.

V3MepeHre Macc Mo B3aMMO/IEUCTBUIO.

HeBecomMocCTb.

Bec Tena npu yCKOpeHHOM TOgbEME U MaJ|eHUM.

IleHTpOOEKHBIE MEXAaHU3MBI.

CpaBHeHMe CUJT TPEHHUS MOKOs, KAUeHUS U CKOJIbXKEHHS.

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl, NpaAKMUKym

3MepeHre paBHO/ENMCTBYIOIIEH CH/ TIPU JIB)KEHUU OpyCKa I0 HaK/IOHHOM
TMJIOCKOCTH.

[TpoBepKa rurnoTe3bl 0 He3aBUCUMOCTH BpeMeHH JBM>XeHUsI OpyCKa 1Mo HaKJIOHHOM
TIJIOCKOCTH Ha 3a/lJaHHOe PAaCCTOsTHUE OT ero Macchl.

WccnempoBaHue 3aBUCMMOCTH CUJI  YTIPYTOCTH, BO3HUKAKOIIMX B TPY>KUHE
Y pe3uHOBOM o0pa3ije, OT uX AedopMalii.

M3yueHue JBKEHHUS CUCTEMBI TeJl, CBS3aHHBIX HUTHIO, TEPeKUHYTOM uepe3 JIETKUM
6J10K.

M3mepeHve Ko3(duieHTa TpeHUs [0 BeIMUYMHEe YIJIOBOro Ko3dduieHTa
3aBucumoctu Foy(N).

WccnenoBanue aBvkXeHUs: OpyCcKa 10 HAKJIOHHOM TIJIOCKOCTH C TIepeMeHHbIM
KO3(pULIMEeHTOM TPeHUsI.

V3yueHue IBW>KeHUs Tpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépooz2o mena

Ab6comoTHO TBEpAOe Tesio. [locTynaTeibHOE U BpalllaTe/ibHOe ABW)KeHHe TBEP0ro
Tejla. MOMeHT CU/bl OTHOCUTEIbHO OCU BpallleHus. [lneuo cusbl. CrioxkeHue cun,
TIPUJIOXKEeHHBIX K TBEpAOMY Testy. LleHTp TshKeCTu Tesa.

YcnoBust paBHOBecusi TBEpAOTO Tesa.



YcroiturBoe, HeycToWUMBOe, Oe3pa3inuyHOe paBHOBECHE.
TexHuueckue YCTPOMCTBA M  TEXHOJOrMYeCKHMe TMpOLeCChl:  KPOHILUTEMH,
CTPOUTEJIbHBIN KpaH, peliéTuaTble KOHCTPYKLUH.

LlemoHcmpayuu
Y csi0BYs paBHOBECUS.
Buzel paBHOBecus.

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKyM
WccnenoBaHue ycI0BUM paBHOBeCHsI TBEPZOTO Tesla, UMEIOIIero OCh BpallleHus.
KoHcTpyrpoBaHye KPOHILTEWHOB U PACUET CUJT YIIPYTOCTH.
M3yuyeHue yCTOMUMBOCTU TBEPAOTO Tejia, UMEOILEero IIoIa/ib OMOPhI.

Tema 4. 3aKoHbI COXpaHeHUsl 8 MEXAHUK

ViMmyibC MaTepraJbHOM TOYKH, CUCTEMbI MaTepualbHbIX TOUeK. L{eHTp macc
CHUCTeMbl MaTepUaibHbIX TOUeK. TeopeMa O IBUXKeHUM L[eHTpa MaccC.

VIMIyJibC CHJTBI U U3MEHEeHUe UMITYJIbCa TeJla.

3aKOH COXpaHeHUs UMITyJ/IbCa.

PeakTuBHOe JBUKeHMe.

MomeHT uMmnyJibca MaTepuaabHOU TOUKU. [IpefcTaBieHre 0 COXpaHeHUU MOMeHTa
HMMITYJIbCA B LJEHTPA/IbHBIX MMOJISX.

PabGota cunpl Ha MajJioM W Ha KOHeUHOM mepeMelrneHud. ['paduueckoe
nipeficTaB/ieHre paboThl CUJTBI.

MOoI1HOCTb CUJIBI.

KuHeTnueckass SHeprusi MaTepuanbHONW TOukd. TeopemMa 00 W3MeHEHUH
KWHETHUYeCKOU SHepruyd MaTepuaibHOU TOUKHU.

[loTeHLMa/ibHbIe UM HeNOTeHUWa/lbHble CWibl. [loTeHUWanbHass  SHeEPrus.
[ToTeHmanbHasi >Heprys ynpyro AedbOpMUPOBaHHOM TPYKWHBI. [loTeHIManbHast
SHEeprusi Tejaa B OJHOPOJHOM TDaBUTALIMOHHOM Tiosie. [loTeHIMaibHas SHePrusi Tena B
rpaBUTALIMOHHOM M0Jie OJHOPO/JHOTO 11apa (BHYTPH U BHe 111apa). BTopas KocMuueckas
CKOPOCTb. TpeTbsi KOCMUYeCKasi CKOPOCTb.

CBsi3b paboThl HEMOTeHIMAMbHBIX CWI C W3MEeHeHWeM MeXaHWJYeCKOW SHepruu
CUCTeMBbI Tesl. 3aKOH COXPaHEeHUs] MeXaHUUeCKOU SHePTUU.

Ynpyrue v HeyTnipyrye CTOTKHOBEHUSI.

YpaBHeHue bepHynm [y uAeanbHOM J>KUAKOCTU Kak Cae[iCTBUe 3aKOHa
COXpaHeHUsI MeXaHUUeCKOU SHEPTUH.

TexHuueckue yCTPOMCTBA M TEXHOJIOTHUYECKHe TpPOLeCChl: [BWXXEHHEe paker,
BOJIOMET, KOTIEp, NPY>KUHHbBIN MUCTO/IeT, TUPOCKOTII, (UrypHOe KaTaHue Ha KOHbKax.

LlemoHcmpayuu
3aKOH COXpaHeH!s UMITyJIbCa.
PeakTuBHOe [BUKeHUe.
V3MepeHre MOIIJHOCTH CUJIBI.
3MeHeHue Hepryy TeJia Mpy CoBepIlieHU: PaboThl.



B3anMHbIe ripeBpalljeHys] KWHeTUUeCKOM U TOTeHLUa/IbHOW SHePruil MpU [ieiCTBUM
Ha TeJI0 CUJIbI TSKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHUe YHepruu 1Py CBOOOJHOM TaleHUH.

YueHuuecKuli 3KchepumeHm, 1a60pamopHble pabombl, N(PAKMUKYM

3MepeHHe UMITy/IbCa TeJa TI0 TOPMO3HOMY ITyTH.

3MepeHue CUIIbI TSTH, CKOPOCTH MO/IE/H 3/IEKTPOMOOHIISL K MOIITHOCTH CUJTBI TATH.

CpaBHeHHe W3MeHeHUsI UMITyJIbCa TeJjla C UMITY/TbCOM CHJTBI.

HccnefnoBaHre COXpaHeHUsT IMITYJIbCa TPY YIIPYTOM B3aUMO/IeMCTBUH.

3MepeHre KUHETUUECKOUW SHEPTHH TeJla TI0 TOPMO3HOMY ITyTH.

CpaBHeHHe M3MeHEeHHs TIOTeHI[HaTbHON SHepruy MPY>KUHbI ¢ PaboTOl CUbI
TPEHHUSI.

OmnpezenieHre pabOThI CHJTbI TPEHUS TIPU IBYPKEHHUH TeJla 110 HAKITOHHOM TVIOCKOCTH.

Paspgen 3. MonekynsipHasa ¢u3MKa ¥ TepMOANHAMHUKA
Tema 1. OcHO8bI MO/1eKyASAPHO-KUHeMu4ecKoll meopuu

OCHOBHBI€E TI0/I0’KeHUs1 MOJIeKyIsipHO-KMHeThuueckour Teopur (MKT), nx onbITHOe
obocHoBanue. [luddy3us. bBbpoyHOBckoe aABWKeHHe. XapaKTep [IBDKEHUS U
B3aMMO/eMCTBUS YaCTHL] BelllecTBa. Mozieni CTpOeHusI ra30B, )KUJKOCTEN U TBEPABIX Tesl
1 00bsICHEHHe CBOMCTB Bell[eCTBa Ha OCHOBe 3TUX MoJesieii. Macca U pa3mMephbl MOJIEKYJT
(atomoB). KonmnuecTBo BelijecTBa. ITocTosiHHass ABorazipo.

TerioBoe paBHOBecwe. Temrmeparypa W crmocobbl eé wu3mepenus. Illkana
Temrieparyp Llenbcus.

Mopenb nzeanbHOro rasa B MOJIEKY/ISIDHO-KMHETUUECKOM TeOpWUU: YaCTHULIbI rasa
JIBWXYTCS] XaOTUUECKU Y He B3aUMO/IeUCTBYIOT APYT C APYTOM.

['a3oBble  3aKOHBL.  YpaBHeHue  MeHzeneeBa—Knaneiipona.  A6GcotoTHast
Temrieparypa (mkana Ttemreparyp KeneBruHa). 3akoH [laneToHa. M3omporeccel
B M/lea/IbHOM rase C [MOCTOSTHHBIM KOJIMUeCTBOM BelllecTBa. I'parueckoe npe/crapieHye
M30IIPOL[eCCOB: U30TepMa, U30xopa, uobapa.

CBsI3b MeXAY [laBleHWeM M CpefHel KMHEeTMUYeCKOM SHeprueir IMoCTyraTeabHOro
TeIJIOBOTO [IBW)KEHUSI MOJIEKYJ/T UZealbHOTO ra3a (OCHOBHOe ypaBHEHUE MOJIEKYJISIPHO-
KWHETHUUYeCKOU TeOPUU U/IeaIbHOTO rasa).

Cesi3b abCOMIOTHOM TeMrepaTypbl TEePMOJWHAMUUECKOM CHUCTeMbI CO CpeaHel
KUHETUUeCKOW 3Hepruen nocTynaTe/IbHOro TeII0BOro ABWKEHUS e6 YaCTHL].

TexHUUYeCKHe YCTPOMCTBA M TeXHOJIOTUUECKHe TIPOIeCChl: TepMOMeTp, bapomeTp,
MoJIyYeHre HaHOMaTepHrasoB.

LlemoHcmpayuu
Mopenv aBUKeHHs YaCcTUL] BelljeCTBa.
Mogeis 6pOYHOBCKOTO JBM>KEHUSI.
BueoposiiK ¢ 3anuchbio peasbHOTO OPOYHOBCKOTO ABM>KEHHUSI.
Muddy3us >XUIKOCTeu.
Mogesns ombiTa [ITepHa.
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[IputsykeHure MOJIeKy 1.
Mopenu KPUCTA/I/TNYeCKUX PeréToK.
HabntozeHue v vccieoBaHye M30MIPOLIECCOB.

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl, NpAKMUKyM

VccnefoBaHue rpoLjecca yCTaHOB/IEHUS TEIJIOBOTO paBHOBeCHsI NP TerjioobMeHe
MeXXy TOpsiuel U X0JIOJHOW BOJOU.

M3yueHre HW30TepMUUECKOTO rMpoliecca (PeKOMeH/IOBaHO  HCIIO/b30BaHHUe
rdpoBoii 1aboparopumn).

M3yueHue W30XOPHOTO TpoLecca.

M3yueHne n3obapHOro rpoijecca.

[TpoBepka ypaBHeHHsI COCTOSTHUSI.

Tema 2. TepmoouHamuka. Tens0e8bie MawiuHbl

Tepmogunamuueckass  (TZ)  cucrema. 3azanue BHEIIHUX yCJI0BUM
JJ11 TepMOJMHAMUUECKOM CHUCTeMbl. BHelllHMe ¥ BHyTpeHHUe TapaMeTtphl. [lapameTpsl
TepPMOJMHAMUUECKON CHUCTeMbl KakK Cpe[ilHMe 3HaueHUsl BeJIMUYMH, OMMUCHIBAIOIIUX eé
COCTOSIHUE Ha MUKPOCKOITMYECKOM YpPOBHe.

Hynesoe Hauaso TepMOJAUHAMUKU. Camoripou3BoJibHast penakcauus
TepMOJMHAMUUECKOM CUCTEMBI K TETIJIOBOMY PaBHOBECHIO.

Mopenb upeanbHOrO rasa B TEPMOJWHAMUKE — CUCTEMa ypPaBHEHUU: ypaBHEHHe
MeHpeneeBa—KnamneripoHa ¥ BbIpaKeHWe [Jid BHYTDEHHEM SHepPruu. Y CJI0BHUSA
MPUMEHUMOCTH 3TOM MO/Ie/Ti: HU3Kasi KOHI[eHTpallisl YaCTHll, BbICOKHEe TeMrepaTyphl.
BripakeHue [/11 BHYTPeHHeW SHePruy OJHOAaTOMHOTIO U/eabHOrO ras3a.

KBasucraTuueckue v HeCTaTUUYeCKue TpPOoLeCChl.

OnemeHTapHas paboTa B TepMOAWHaMuKe. BblumciieHue paboTbl Mo TpaduKy
rporiecca Ha pV-auarpaMmme.

Terionepesaua Kak Criocod n3MeHeHUs] BHYTPeHHeH SHepruy TepMoIiHaMUyeCcKou
crcTeMbl 6e3 coBepitieHHs: pab0oThl. KOHBEKIIVS, TETUIONPOBOIHOCTb, U3/TyUeHue.

KonunuectBo TerioTel. TeroéMKOCTh Tesna. Y gebHas U MOJIIpHas TeIlIoéMKOCTH
BellleCTBa. YpaBHeHue Maliepa. YJenbHas TemsoTa CropaHusi TOIUIMBA. Pacuér
KOJTMUeCTBa TeIVIOTHI MPH Tervionepesaue. [ToHaTre o6 agrabaTHOM TIpoijecce.

[lepBbIM 3aKOH TepMOAMHaMUKW. BHyTpeHHss1 3Heprusi. Ko/mvuecTBO TeIviOThI U
paboTa Kak Mepbl U3MeHeHUs BHyTpeHHel SHeprvy TePMOMHAMUUECKON CUCTEMBI.

BTopoi1 3aKOH TepMOJWHAaMWUKHW [Jisi PaBHOBECHBIX MPOL[ECCOB: uepe3 3aJaHHOe
paBHOBECHOE COCTOSIHME TepMO/JMHAMUYEeCKOW CHUCTeMbl TIPOXOJUT e[AUHCTBEeHHasi
aprabaTa. AGcostoTHasI TemriepaTypa.

BTopol 3aKOH TepMOJWHAMUKU [Jii HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXXHO
repeiaTh TEIUIOTY OT OoJiee XOJIOAHOrO Teja K Oojee Harperomy 6e3 KoMIleHCAIUU
(Knay3uyc). HeobpaTvMoCTh IPUPOAHBIX MPOIECCOB.

[IpyUHLMIIBI JeUCTBUS TeTIOBbIX MatvH. KIT/I.

MakcumanbsHoe 3Hauenue KII/I. [lukn KapHo.
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OKoJioru4yecKre acreKTbl WCM0J/Ib30BaHUS TeIUVIOBBIX JBUratesiel. TerioBoe
3arpsisHeHHe OKPY Karolller Cpe/ibl.

TexHWueckue yCTPOWCTBA W TEXHOJIOTMUECKHWe TPOLeCChl:  XOJOAUIbHUK,
KOH/TUI[MOHED, AN3ebHbIN 1 KapOropaToOpHbIN ABUTaTe !, TapoBast TypOrHa, MoayueHre
CBEDXHU3KHUX TeMIMepaTyp, yTWUIU3alUsl «TeIVIOBbIX» OTXOJ0B C MCIOJb30BaHUEM
TeTIOBOTO Hacoca, yTUIM3alusi 6MoopraHu4yeckoro TOTUIMBA /il BbIPAOOTKHU
«TernJIOBOM» U 3JIEKTPOSHEPIUH.

LlemoHcmpayuu
3MeHeHre TeMIiepaTyphl IPH aJuabaTHyecKoM pacIliipPeHUH.
BosayiiHoe orHuBO.
CpaBHeHMe y/ie/IbHbIX TeMVIOEMKOCTEH BeLeCTB.
Criocobbl U3MeHeHUs1 BHYTPeHHe! SHepruu.
WccnenoBanue afrabaTHOTO Mpoiiecca.
KommnbroTepHbie MOZIe/U TEMJIOBBIX /IBUTATeJIei.

YueHuuecKuli 3KchepumeHm, 1a6opamopHble pabombl, N(PAKMUKyMm

3mepeHue yziebHOM TeryIo8MKOCTH.

VccnenoBaHue rpoljecca OCTbIBaHUS BellleCTBa.

WccnenoBanue agrabaTHOTO TipoLjecca.

M3yueHrne  B3aWMOCBSI3M  SHEPTMHA  MEXMOJIEKY/ISIPHOTO — B3aMO/ENCTBUS
Y TeMITepaTyphbl KUTIEHUS )KUIKOCTEH.

Tema 3. Azpezamubie cocmosiHusi geujecmed. Pazoeble nepexoobl

[TapooOpa3oBaHue W KOHJeHcalusA. VcrapeHWe M KurieHWe. YZelbHas TeIvioTa
rapoobpa3oBaHusl.

HaceolleHHble ¥ HeHachIleHHbIe Tapbl. KauecTBeHHasi 3aBUCUMOCTD TIJIOTHOCTU U
JlaB/ieHUs] HACBIIIEHHOTO Tlapa OT TemrepaTypbl, WX He3aBUCMMOCTb OT 00BEMa
HACBILLIEHHOT 0 Mapa. 3aBUCUMOCTb TeMIlepaTypbl KUTIEHUS OT [AaBJIEHUS B )KUJKOCTH.

Ba>kHOCTh Bo3/yxa. AGCO/IOTHAsE ¥ OTHOCUTE TbHAsI BJIaXKHOCTb.

TBépmoe Teno. Kpucrammmueckve v amopdHble Tena. AHM30TPOIUS CBOWCTB
KpUCTa/UIOB. [lyaBneHne W KpucTa/ymm3alus. YzenbHasl TeIUIOTa TIJIaBI€HUs.
Cybmumariysi.

HNedopmanyu TBEporo Tena. PacTsokeHne u cxkatve. Casur. Moaynes FOHra.
[Ipenen ynpyrux gedopMaryu.

TersioBoe pacivpeHe >KAAKOCTeH U TBEPABIX Tes, 00BEMHOe U JMHeNHOe
paciiiipeHve. AHrapMOHM3M TeTUIOBbIX KojebaHWM YacTull Bell[eCTBa KakK MpPHUYMHA
TeIJIOBOT'O pacClIMpeHus Tesl (Ha KaueCTBEHHOM YPOBHE).

[Tpeobpa3oBaHuie sHepruu B (ha30BbIX Tlepexo/iax.

YpaBHeHUe TeryioBoro OanaHca.

[ToBepxHOocTHOe HaTskeHWe. Koa(puieHT TOBEPXHOCTHOTO  HaTsHKEHUS.
Kanunnsipaeie siBnieHusi. [laBjieHWe TM0J, WCKPUB/IEHHOW TTOBEPXHOCTBIO >KUJKOCTU.
®opmyiia Jlariaca.
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TexHHUUYeCcKue yCTPOUCTBA M T€XHOJIOTMUYECKUe TPOL[eCChl: KUJKUe KPUCTAJIbI,
COBpeMeHHbIe MaTepuaslbl.

LlemoHcmpayuu
TeruioBoe pacimpeHue.
CBoWCTBa HaChIIEHHBIX MTAPOB.
Kurnienve. KurieHue 1ipy OHWKeHHOM [laBJ/IeHUU.
N3mepeHue CUJIbI TIOBEPXHOCTHOT'O HATSKEHUSI.
OnbITHI C MBIJIbHBIMU TIJIEHKAMH.
CMmaunBaHue.
KanusnnsipHblie siBeHUs.
Moieny HeHbFOTOHOBCKOM >KHUIKOCTH.
CriocobOb1 U3MepeHusT BJIaAYKHOCTH.
WccnepoBaHye HarpeBaHUs U M1aB/IeHUsI KDUCTA/IZTIMYECKOT O BellleCTBa.
Bubl nedopmariyii.
Habmtomenne Manbix gecdopMariuid.

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKYM

M3yueHne 3aKOHOMEPHOCTEeHN UCTIapeHUs KUJKOCTEM.

V3mepeHue yZielbHOM TETJIOTHI TI/1aB/I€HUS JIb/IA.

V3yueHne CBOUCTB HaChIIL|EHHBIX NTapOB.

M3mMepeHre abCO/MIIOTHOM BAAaKHOCTH BO3[yXa U OLIEHKAa MacChl TI1apoB
B MOMEIL[eHUH.

N3mepenue K03 uijeHTa MOBepXHOCTHOTO HATSKEHUS.

N3mepenune moayJis FOHra.

WccnenoBanue 3aBUCUMOCTH JleopMaliii pe3HOBOTO 00pasiia OT MPUI0KeHHOM
K HEMY CHUJIBI.

Pa3pgen 4. DneKTpojHaMHUKa
Tema 1. Dnekmpuueckoe nose

OnekTpu3alus TeJl W €€ TMpOosiBieHus. JDJIeKTpUuecKud 3apsifi. [IBa BuUfa
SMIeKTpUYeCKUX  3apsifioB.  [IpOBOJHWKM,  [USJIEKTPDUKA W TIOYNPOBOJHUKM.
DneMeHTapHbIN 37IeKTPUUYeCKUH 3apsi/l. 3aKOH COXPaHeHUs 3/IeKTPUUeCKOro 3apsija.

B3aumogerictBue 3apsijoB. ToueuHble 3apsiipl. 3akoH KyJsoHa.

JnekTpuyeckoe rose. Ero geiicTBue Ha 371eKTpUdecKue 3apsiibl.

HanpspkéHHOCTD 3/1eKTpruuecKoro nosi. [Ipo6HbIi 3apsij. JIMHUM HarpsHKEHHOCTH
371eKTpruueckoro nosisg. OZHOPOAHOe 3/IeKTPUUeCKoe ToJie.

[ToTeHIMa/ILHOCTh ~ 3/IEKTPOCTAaTAUECKOr0  moJiss.  Pa3HOCTH  TOTeHLMasioB
u HanpspkeHue. [loTeHmanbHasg 5HepPryus 3apsfa B 3JE€KTPOCTaTUUECKOM  TIOJe.
[ToreHLMan 3JieKTpoOCTaTUUeCKOro IojsA. CBsi3b HaNpPsDKEHHOCTH T0JIE U Pa3sHOCTHU
MOTEHLMAaZIOB  [Ji  5/IeKTPOCTaTUYecKoro rmons (Kak OJHOPOJHOTrO, TakK U
HEeOZHOPOJHOTO).

[IpyHLMN CyTIepIIO3ULIMU 3JIEKTPUYECKUX TTOJIEN.
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[Tone ToueuHoro 3apsija. Ilose paBHOMepHO 3apsbkeHHOW cdepsl. I[lose
pPaBHOMEpHO 3apsbkeHHOro 1o 00béMy 1mapa. [lose paBHOMEpHO 3apsyKeHHOMU
OeckoHeyHOM TUIOCKOCTU. KapTuHbl JIMHUW HaMNpsHKEHHOCTUM STUX TOJed U
5KBUIMNOTEHLMAbHBIX TOBEPXHOCTEH.

[IpOBOJHUKHU B 3JIEKTPOCTAaTUUECKOM I10J1e. Y CJIOBUE PaBHOBECHS 3aps/i0B.

JW3/IeKTpUKY B 3/IeKTPOCTaTUYeCKOM I1oJjie. [JrsieKTprueckas IpoHULIAeMOCTh
BellleCcTBa.

KongeHncarop. OJIeKTPOEMKOCTb KOHZEeHCaTtopa. OJIeKTPOEMKOCTb  I1JIOCKOI'O
KOH/IeHcarTopa.

ITapanienbHoe coefvHeHUe KOHZeHcaTopoB. IlociesoBaresibHOe coejuHeHUe
KOH/IeHCaTOpOB.

OHeprus 3apspKeHHOr0 KOHZeHcaTopa.

[BrbKeHWe 3apsHKeHHOU YaCTHULbI B OJHOPOJHOM 3/1eKTPUYECKOM I10JIe.

TexHUUecKue yCTPOMCTBA W  TEXHOJOTMYECKHWe TIPOLIeCChl:  3JIEKTPOCKOII,
3JIeKTPOMeTp,  3JIeKTpOoCTaTMUecKasi — 3allldTa, 3a3eM/jieHue  371eKTpornpruOopoB,
KOHJleHCcaTophbl, reHepaTop Ban zie ['paada.

LlemoHcmpayuu

Y CTpouCTBO ¥ MPUHLIUM JEeUCTBYUS 3JIeKTPOMETpa.

DJ1eKTpUUecKoe moJie 3apsbKeHHBIX [IapUKOB.

DJIeKTpUUECKOoe MoJie ABYX 3apsKeHHBIX MJIaCTHH.

Mopens s5ekTpocTatuueckoro renepatopa (Ban e ['paada).

[IpOBOAHUKH B 3/IEKTPUUYECKOM MOJIE.

OJIeKTpoCTaTUyecKas 3alliuTa.

Y CTpOUCTBO U JieliCTBHe KOH/leHCaTopa MOCTOSIHHOM Y TIepeMeHHOU éMKOCTH.

3aBUCHMOCTD 3JIEKTPOEMKOCTHU IVIOCKOTO KOHZEHCaTopa OT IUIOLau IJIaCTHH,
PacCTOSIHUS MEXXAY HUMU U JU37eKTPUUeCKOU MPOHULIAeMOCTH.

OHeprus 371eKTPUUYECKOro IM0JIs1 3apSUKEHHOT0 KOHIeHCaTopa.

3apsi/iKa ¥ pa3psiika KOHZeHcaTopa uepe3 pe3ucTop.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl, NPaAKMuUKym

O11eHKa CH/T B3aUMO/IeHCTBUS 3apsPKeHHBIX TeJl.

HabmtoieHure mpeBpaiiieHysi SHepTuy 3apsbkeHHOTO KOH/IeHCATopa B SHEPTHUI0
W3TyueHUs] CBeTOAMO/Ia.

M3ydeHurie MpoTeKaHUs TOKA B LIeIH, CO/ieprKallieid KOHZeHCaTop.

PacripesiesieHre pa3HOCTY TIOTEHIUAJIOB (HaMpshKeHKs1) TIPU 10C/ieJ0BaTe/IbHOM
COeIMHEHUH KOHZIEHCAaTOPOB.

WccnenoBanue pa3psiZia KOHIeHCATOpa uepe3 pe3ucTop.

Tema 2. ITocmosiHHbIU 3/1eKMpUYECKUll MOK

Cwia Toka. [10CTOSIHHBIN TOK.

YcnoBus cyiecTBoBaHMS IMOCTOSTHHOTO 3/71eKTPUYECKOro TOKa. VICTOYHMKM TOKa.
Hanpspkenve U u 3/1C €.

3akoH Owma /151 yuacTKa LelHu.

14



OJIeKTpUUeCcKoe COMNpPOTHB/IeHHe. 3aBUCHMOCTb COIPOTUBJIEHUS OJHOPOJHOIO
MPOBOJIHUKA OT €ro /JJjMHbl W I[UIOLIQJAU TIOTEPeYHOro CeuyeHusl. Y aenabHoe
COMPOTHBJIEHUE Bell[eCTBa.

ITocnenoBarenbHOe, NapaiiebHOe, CMelllaHHOe CoeZiMHeHre TIPOBOJHUKOB. PacuéT
pa3BeTB/IEHHBIX 3/1eKTpruuecKux Leneil. [IpaBuna Kupxroda.

PaboTa 3/1eKTpruueckoro Toka. 3akoH [xoyns—JleHia.

MOLIHOCTE ~ 3/IeKTPUYECKOrO0 TOKa. TeruioBasg  MOILIHOCTb,  BbljesisiemMast
Ha pe3ucTope.

SC v BHyTpeHHee COMPOTHB/IEHWE HWCTOYHMKA TOKA. 3aKOH OMa [/ TOJHOU
(3aMKHYTOM) 3/1IeKTPUUECKOM 1jeri. MOIIHOCTh UCTOUHHKA TOKa. KOpoTKoe 3aMbIKaHMe.

KoHzeHcaTop B Lierny IOCTOSIHHOTO TOKa.

TexHuUuyecKue yCTPOUWCTBA U TEXHOJIOTUUECKHE TPOL[eCChl: aMIIePMeTp, BOJIbTMETD,
peocTar, CYETUMK 3/IeKTPUYECKON SHEPTHUH.

Lemoncmpayuu

V3MepeHMe CUJIbl TOKA U HaTPsKEeHUS.

WccnenoBanre 3aBUCMMOCTU CUJIbl TOKA OT HarpsKeHUs [JI1 Pe3UCTOpa, JIaMIIbl
HaKa/IMBaHUS U CBETOAUO/A.

3aBHCUMOCTb COTIPOTUBJ/IEHUS LIMJIMHAPUUECKUX IPOBOJAHUKOB OT JJIMHBI, 10U
TIOIepeyHoro CeueHus: U MaTepuyaiia.

WccnepoBanye 3aBUCMMOCTH CUJIbI TOKA OT COTPOTUBJ/IEHUS TIPU MTOCTOSIHHOM
HanpsyKeHUHU.

[Ipsimoe u3mepenue D/1C. KopoTkoe 3aMbIKaHKe rajibBaHUYeCKOro 3jieMeHTa U
OLIeHKa BHYTPEeHHEero CONPOTUBJIEHUS.

Crioco0pbl coeiuHeHUSI UICTOUHUKOB ToKa, J/IC Oarapeii.

WccnefoBaHye pa3HOCTU MOTEHL[MA/IOB MeXX/1y I0JIF0CaMU UCTOYHMKA TOKA OT CUJIbI
TOKa B LIeNH.

YueHuuecKull 3KchepumeHm, 1a60pamopHble pabombl, N(PAKMUKYM

WccnepoBanuve CMeLLIaHHOTO COeJUHEeHUsT Pe3UCTOPOB.

V3mepeHye y/ie/IbHOTO CONPOTUB/IEHNS TIPOBOJHUKOB.

WccnepoBanue 3aBUCMMOCTH CUJIbI TOKA OT HalIPsKEHHU [1J1s JIaMITbl HAaKa/IMBaHUS.

YBenuueHue npejena u3mMepeHus: amrnepmeTpa (BoJIbTMETpa).

N3mepenue O/1C ¥ BHyTpeHHero CONpPOTUBJIeHUSI KCTOUHUKA TOKa.

UccnepoBanne 3aBucumoctd O/IC rajbBaHUYECKOT0 3j1eMeHTa OT BpeMeHU
MPY KOPOTKOM 3aMbIKaHUHU.

VccnenoBaHye pa3HOCTH MOTEHLMAIOB MEX/Y MOJIF0CAMU UCTOYHUKA TOKA OT CUJIBI
TOKa B LIeH.

WccnenoBaHue 3aBUCUMOCTH M0JIE3HOM MOILIIHOCTU UCTOUHHKA TOKa OT CHJIbI TOKaA.

Tema 3. Toku e paznuuHbIX cpedax

OneKkTpryecKasi IpOBOJAMMOCTb Pa3/IMUHBIX BellleCTB. J/IeKTPOHHAs MPOBOJUMOCTb
TBEPJABIX MeETaJJIOB. 3aBUCUMOCTb COIPOTHBJIEHUS] MeTa/UIOB OT TeMIlepaTyphl.
CBepxnpoBOJUMOCTb.
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OneKTpuyeckMud TOK B  Bakyyme. (CBOHCTBa  3/I€KTPOHHBIX  ITyUKOB.

[TonympoBogurkn. CobCcTBeHHas! ¥ IPUMeCHas! TIPOBOJUMOCTD TTO/TYITPOBO/JTHUKOB.
CaoiicTBa p—n-tiepexoza. [1o1yrpoBofHUKOBBIE IPUOOPHI.

OJIeKTPUUECKUA TOK B 3JEKTPOJUTAX. IJIEKTPOIUTHYECKass [JUCCOLUALUSL.
DJieKTpoJin3. 3akKoHbI Dapazies /i 3/1eKTPOoJIn3a.

OJIeKTpUUeCKUM TOK B ra3ax. CaMOCTOSITe/IbHbIA M HEeCaMOCTOSITe/TbHbINA pa3psi,.
PasninuHeble TUMBI CaMOCTOATEILHOTO pa3psiga. MosnHus. [11a3ma.

TexHUYecKre yCTPOMCTBA M MPAKTUYECKOe TIPMMeHeHMe: ra3opaspsiiHble JIaMIIbl,
3JIEKTPOHHO-/TyueBasi TPyOKa, TIO/yIIPOBOJHUKOBLIE TIPUOOPBI: AHMO[|, TPAH3UCTOP,
dboToAMOl, CBETOAMO/l, TalbBaHWKA, paMHUpPOBAHWE Me[l, BBIIVIABKA aTFOMUHUS,
371eKTPOHHAsi MUKPOCKOITHS.

LlemoHcmpayuu
3aBUCHUMOCTb COIIPOTUB/IEHUS MeTa/lJIOB OT TeMIlepaTyphl.
IIpoBOUMOCTE 3/I€KTPOJIUTOB.
3aKoHbI 3/71eKTponu3a Papajesl.
VickpoBoit pa3psif, U IPOBOAUMOCTD BO3JyXa.
CpaBHeHue NIPOBOAUMOCTU MeTalJIOB U IO/TYIIPOBOJHUKOB.
O/HOCTOPOHHSAA ITPOBOJUMOCTE JUO/A.

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKyM
HabJtto/ieHue 31eKTposn3a.
3mepeHue 3apsifia OJHOBAaJIeHTHOTO MOHA.
HUccnenoBaHyie 3aBUCMMOCTH COTIPOTHUBJIEHUS] TEPMOPE3UCTOPA OT TEMITePaTYPhl.
CHSITHEe BOJIbT-aMITEDHOM XapaKTePUCTHKH AUO0/A.

du3nuecKuM NPpakTUKYM

Criocobbl n3MepeHust (H3UYECKUX BEJWYMH C KCIOJb30BaHMEM aHa/loOroBbIX U
I[U(GPOBBIX H3MEpPUTE/bHBIX TIPUOOPOB M  KOMITBIOTEPHBIX [JJaTUUKOBBIX CHCTEM.
AGCOMOTHBIE W OTHOCHUTE/IbHBbIe TIOTPEITHOCTH U3MepeHHd (PU3NUYecKuX BeJUYMH.
OtreHKa rpaHUL] MOTPEIIHOCTEM.

[IpoBejeHrie KOCBEHHBIX HM3MepeHWH, WCC/ie/JOBaHUM 3aBUCHMOCTeN (hH3UYeCcKUX
Be/IMUMH, TIpOBepKa TIpPeJ/IOKeHHbIX TurioTe3 (BbIOOD U3 paboT, OmMMCcaHHBIX
B TeMaTHYeCKUX pasfesaXx «YueHUUeCKHuM SKCIepuMeHT, jabopaTopHble paboThl,
MPaKTUKYM» ).

MexnpegMeTHbIe CBSI3U

N3yuenue kypca ¢usuku yray6séHHoro ypoHs B 10 Kjacce OCYIIeCTBISIETCS
C YUETOM CO/IepKaTe/TbHBIX MeKITPeIMETHBIX CBsI3eli C KypcaMy MaTeMaTHUKH, OMOIOTHH,
XUMUU, reorpa()uu ¥ TeXHOJIOTHH.

MesicnpeomemHuble noHsamMusi, céA3aHHbIe C U3yYeHUeM Memo0o8 HAy4YHO0Z20
No3HAaHuA: sIBJieHUe, Hay4YHbIM (DaKT, TUIOTe3a, (Pu3nuecKasi BeJIMUKMHA, 3aKOH, TeOpUsS,
HabsroZieHre, JKCIepUMeHT, MOJe/IMpOBaHUe, MOJe/ib, W3MepeHHe, TOTPelTHOCTH
M3MepeHuH, U3MeprTebHbIe MPUOOPEI, UM poBas 1abopaTopusl.
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Mamemamuka: PelieHne cucteMbl ypaBHeHUd. JInHeliHas (yHKUWs, Tlapaboiia,
runep0Oosia, Mx rpaduku U cBoMcTBa. TpUroHOMeTprUUecKre (MYHKIUH: CUHYC, KOCHHYC,
TaHTeHC, KOTAHI'e€HC, OCHOBHOE TPUTOHOMETPHUYECKOe TOXAeCTBO. BeKTophl U HX
TTPOEKIIMY Ha OCH KOOPAWHAT, CTI0YKEeHHe BEKTOPOB.

Buonozus: MexaHWuecKoe JBWKeHWe B JKHMBOM Tipupoe, auddysusa, ocmoc,
TErVI000OMeH J>KMBBIX OPraHW3MOB, TEIUIOBOE 3arpsi3HeHHe OKpY>Karolled Cpefibl,
yTUnu3anuss ~ OMOOPraHWYeCcKOro TOTJIMBA /11 BLIPAaDOTKHM — «TEIJIOBOH» M
3/IEKTPO3HEPTHH, TIOBEPXHOCTHOE HATSDKEHWE W KalWUIAPHBIE SIBJIEHUSI B TIPUPO/E,
3/IEKTPUUECKHE SIBJIEHHSI B KMBOU TIPHUPOJE.

Xumus: [VWCKpeTHOe CTpOeHHWe BelljeCTBa, CTPOeHHe aTOMOB M MOJIEKYJ, MOJIb
BeIl[eCTBa, MOJIIpHAsi Macca, MoTyueHre HaHOMAaTepPHaJIOB, TETIJIOBbIe CBOMCTBA TBEPBIX
TeJI, KUAKOCTEH U Ta30B, KUAKHe KPHUCTA/UIbI, 3/IEKTPUUECKHe CBOWMCTBA METaslioB,
3JIEKTPOJIUTHYECKasl JUCCOLUALIYSA, Ta/lbBaHUKA, 37IeKTPOHHAsi MUKPOCKOTTHSI.

T'eozpagpus: BNaXXHOCTb BO3/jyXa, BeTPbI, bapoMeTp, TepMOMETP.

TexHono02us: Tipeobpa3oBaHyie [BKEHWM C UCIIO/b30BAaHUEM MeXaHW3MOB, YUET
CYXOr0 U >KUAKOTO TPEHHWs B TeXHWKe, CTaTHUeCKWe KOHCTPYKIMM (KPOHILTEHH,
peleTuaThle KOHCTPYKI[UH), UCITO/Ib30BaHHe 3aKOHOB COXPaHEeHUsI MEXaHUKH B TEXHHUKE
(TUpOCKOII, BOJOMET M APYTHE), ABUraTe/lb BHYTPEHHETO CrOpaHMsl, TapoBas TypOuHa,
ObITOBOM  XOJIOJWILHUK, KOHAWI[MOHED, TEeXHOJIOTHU TIOyYeHHsI COBPEMEHHBIX
MaTepHuaJioB, B TOM YHC/Ie HAHOMAaTepyasoB, 1 HAHOTEXHOJIOTUHU, 3JIEKTPOCTaTUUeCKast
3allUTa, 3a3eMJIeHHe 3JIEKTPOIIPUOOPOB, Ta30pa3psiiHbIe JIAMIIbI, MTO/TYTPOBOAHUKOBLIE
nipubophbI, rabBaHUKa.

11 KV/IACC

Pa3pen 4. DnekTpoaHaMHKa
Tema 4. MazHumHoe nose

B3auMo/ielicTBMe MOCTOSIHHbIX MarHUTOB U TTPOBOJHUKOB C TOKOM. MarHuTHoe
rnose. BeKTop MarHUTHOW WHAYKUWU. [IpUHUMN Cynepno3vlydd MarHWUTHBIX TIOJIeM.
JIMHAY MarHUTHOW UHAYKIWH.

MarHuTHoe Ti0/ie TIPOBOJAHMKA C TOKOM (MPSMOrO TMPOBOAHWKA, KAaTYILIKU
Y KPYrOBOTro BUTKa). OnbIT JpcTrea.

Cuna Amriepa, eé HarnpaB/ieHUE U MOJY/Ib.

Cuna JlopeHua, eé HampaB/ieHMe U MOAYJ/b. [IBKeHWe 3apshKeHHOW YaCTULbI
B O/IHOPO/THOM MarHUTHOM I1o71e. PaboTa cunbl JlopeHria.

MarnuTHoe 1osie B BelliectBe. deppoMarHeTUKH, rapa- v JiaMarHeTUKH.

TexHWuyeckue YCTPOMCTBA M  TEeXHOJIOTUUECKHe TIPOLeCChl: MPUMEHEeHUe
MOCTOSAHHBIX MAarHUTOB, 3/IEKTPOMArHWTOB, TeCTep-MYJbTUMETpP, 3JIeKTPOJBUraTe/lb
SIkoOu, ycKopUTesu 3/ieMeHTapHbIX YaCTHI].

Lemoncmpayuu
KapTuHa /MHUN UHAYKIMM MarHATHOTO T10/Is1 TI0JIOCOBOTO M TIOAIKOBOOOPAa3HOTO
TOCTOSIHHBIX MarHUTOB.
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KapTuHa /MHUAA MarHUTHOW WHAYKLMWM MO/l AJMHHOTO MPSMOro NMPOBOJHMKA U
3aMKHYTOI'O KOJIbLIeBOT'O IIPOBO/IHUKA, KAaTYIIKHA C TOKOM.

B3aumozelicTBre BYX ITPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBre cuibl JIopeHLa Ha MOHBI 371eKTPOJIUTA.

HabtoieHre JBMOKEeHUS MydKa 3IeKTPOHOB B MarHUTHOM T10JIe.

[IpyHIMN AelCTBUS 3/1eKTPOM3MEePUTEIbHOTO PUO0pa MarHUTO3/1eKTPUYEeCKOn
CHUCTEMBI.

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKYM
WccnepoBanrie MarHUTHOTO M0JISI [TOCTOSTHHBIX MarHUTOB.
VccnenoBaHue CBOWCTB (peppOMarHeTUKOB.
VccnenoBaHue [1eCTBUS TTIOCTOSIHHOI'O MarHUTa Ha paMKy C TOKOM.
N3mepeHue cusibl AMrepa.
N3yueHure 3aBUCUMOCTU CUJIbI AMIIepa OT CHJIbI TOKa.
OrnpefiesieHe MarHUTHOM UHAYKLIMA Ha OCHOBE U3MePeHUs CU/Ibl Amriepa.

Tema 5. DnekmpomazHumHas uHAyKyus

SIB/leHre 5/IeKTPOMAarHUTHOW WHAYKUWU. [IOTOK BeKTOpa MarHUTHOM WHIYKLIWH.
OAC wuHAyKuU. 3aKOH 3/IeKTpOMarHUTHOM wuHAyKUuu @Papajges. Buxpeoe
snekTpruueckoe rose. Toku Pyko.

O/C vHAYKLMU B TIPOBOJHKKE, ABWXKYILEMCS B OHOPOJAHOM MarHUTHOM IIOJIe.

[IpaBusio JleHia.

NupyktrBHOCTh. KaTyiika WHAYKTUBHOCTU B LielY ITOCTOSIHHOTO TOKa. fIBjieHue
camouHAyKumu. 3JC caMOMHAYKLIUH.

OHeprusi MarHUTHOT'O T0JI KaTYLLKU C TOKOM.

OJIeKTPOMAarHUuTHOe T0JIe.

TexHWueckue yCTPOMCTBA M TEXHOJIOTHUYECKHEe MPOLIeCChl: MHAYKLWOHHAS Ieub,
COJIEHOM/, 3allUTa OT 3JIeKTPU3aLUU TeJsl [IPU ABUKEHUHW B MarHUTHOM T10/1e 3eMJIN.

Lemoncmpayuu

HabJttojeHue siB/IeHUS 3/IeKTPOMarHUTHOM MHAYKIIUM.

Wccnenoanue 3aBUCMMOCTU 3 JC UHAYKLUU OT CKOPOCTU U3MEHEeHUs MarHUTHOT' O
MOTOKa.

[IpaBuio JleHrija.

[TasieHrie MarHyTa B alFOMHUHHEBOU (Me/IHO#) TpyOe.

fBneHne caMOMHAYKLIMH.

Nccnepoanue 3aBucumocty 3/1C caMOMHAYKLMUA OT CKOPOCTH M3MEHEeHUs CUJIbI
TOKa B L|eIH.

YueHuuecKull 3kcnepumeHm, aabopamopHble pabombl, NPaKMuKym
VccnenoBaHue siB/ieHUs 3/1IEKTPOMarHUTHON MHAYKIUH.
OmnpeiesieHNe UHAYKIMYA BUXPEBOTO MarHUTHOTO TIOJISI.
WccnenoBaHue siBJIeHUs] CAMOUH/IYKLIUU.

C6opka Mojie/iv 3/IeKTPOMarHUTHOT'O TeHepaTopa.
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Pa3pen 5. Kosie0anust 1 BOJTHBI
Tema 1. MexanuuecKkue Ko/1ie0aHust

KonebaTtenbHas cuctema. CBoOOHEIE KO/TeOaHMS.

'apMonnyeckre Komnebanus. KuHemMaTHueckoe | JUHAMWUeCKOe OIMCAaHHe.
OHepreTUyeckKoe ONHMcaHWe (3aKOH COXpaHeHWs MeXaHWMUeCKOW SHeprum). BwiBof
JIMHAMUYeCKOTO OIMMCAHUS TapMOHWYECKHUX Kojie0aHWM W3 WX SHEepreTU4Yeckoro u
KMHeMaTHU4eCKOT0 OTTMCaHMSI.

Amvruiutyna u da3za kKonebanuil. CBsI3b aMIUIMTY/bl KosebaHUM WCXOAHOMU
BeJTMUMHBI C aMIJIUTyAaMU KojiebaHuii eé CKOPOCTU U yCKOPEHUSI.

[Tepyog, w uyactota KojieOanmii. [lepros MasbIx CBOOOJHBIX —KOebaHMA
MaTeMaTUUeCKOTo MassTHUKA. [Tleprof; cBoOOJHBIX Ko/leOaHUi TIPYKUHHOTO MasiTHHUKA.

[TonsTue o0 3aryxaroiux KomebaHusx. BwIHyKXZeHHble KosiebaHusA. Pe3oHaHC.
Pe3oHaHCHas KpuBas. BriusHWe 3aTyxaHus Ha BHJ Pe30HAHCHOW KPHUBOM.
ABTOKO/1€0aHMS.

TexHUUYeCKHWe YCTPOWCTBA U TEXHOJOTHYECKHe TPOIeCChl: METPOHOM, 4Yachl,
KaueJii, My3bIKa/bHble UIHCTPYMEHTBI, celicMorpad.

Lemoncmpayuu

3anuce Kose6aTebHOTO IBKEeHUS.

HabmoeHre He3aBUCHMOCTH TepUojila MajbiX KosiebaHWii Tpy3a HAa HUTU
OT aMIUTUTYAbI.

WccnenoBanue 3aTyXaromux KosiebaHUM U 3aBUCUMOCTU TIepHOZA CBOOOAHBIX
KosiebaHUi OT COTIPOTHBIIEHUSI.

VccnenoBanue KosiebaHNi rpy3a Ha MaCCMBHOM TIPY>KUHE C 1[e/TbI0 (OpPMUpPOBaHKS
TIpe/iCTaB/IeHUH 00 UeaTbHON MO/e/TN MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUsI JHEPIUM TIPU KOJIe0aHUSIX Tpy3a Ha TIPY>KUHe.

VccnenoBaHve BBIHYK/I€HHBIX KOJie0aHUH.

HabsroieHre pe3oHaHca.

YueHuuecKkuli 53KcnepumeHm, 1abopamopHble pabombl, NpaKmMuKym
M3mepeHue repro/ia CBOOOHBIX KOeOaHH i HUTSHOTO U TIPY>KUHHOTO MasiTHUKOB.
3yueHue 3aKOHOB JIBI)KeHUsI Tesla B X0/le KoyiebaHuii Ha yripyrom IojBece.
M3yueHue JBKEHUSI HUTSHOTO MasiTHUKA.
[Tpeobpa3oBaHue SHEPTUU B MPYKUHHOM MasiTHUKe.
WccnenoBanue yObIBaHUS aMITTATY/IbI 3aTyXarOI[UX KOeOaHUH.
WccnenoBaHye BEIHYK/€HHBIX KOJleOaHHUM.

Tema 2. DnekmpomazHUmMHbIe KO/leOaHus

KonebarenbHbIii KOHTYP. CBOOO/HBIE 3/IeKTPOMAarHUTHLIE KojieOaHus B Ulea/IbHOM
KosnebarenbHOM KOHTYype. @opmyra Tomcona. CBsi3b aMITIMTY/BI 3apsiZia KOHeHcaTopa
C aMIUTUTYJOM CUJIbI TOKA B KojiebaTelbHOM KOHTYpe.

3aKOH COXpaHeHHs SHEPTUH B U/leaTbHOM KoJie0aTe/TbHOM KOHTYPe.

3aTyxatoliie 371eKTpOMarHuTHbIe KojiebaHus. BeIHyK/IeHHbIe 37IeKTPOMarHUTHbIE
KosebaHusl.
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[TepemeHHBIN TOK. MOILLIHOCTh ITePEMEHHOT0 TOKA. AMIUIUTYZHOE U [eMCTBYIOLIee
3HaueHWe CUJ/Ibl TOKA U HalpsDKeHUs MPU pa3IuUHOM (hopMe 3aBUCUMOCTH ITepeEMEHHOI0
TOKAa OT BPEMEeHHU.

CuHycOWa/IbHbIM  TIepeMeHHbIM TOK. Pe3ucTop, KOHJeHcaTop M  KaTyllKa
VHIYKTUBHOCTA B Le[Id CUHYCOWJAJBHOIO IIepeMeHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HarnpsbkeHUM.

UpeanbHblii  TpaHcopmaTop. [IpousBojacTBO, Tmepefaua W moTpebseHue
37IeKTPUYECKOU SHEPTHU.

OKOJIOTUYeCKre PpUCKU T[IpU  IPOU3BOJCTBe  371eKTpo3Hepruu. KysbTypa
VCITI0JIb30BaHUS 37IeKTPO3HEPTUU B ITOBCEJHEBHOW JKU3HU.

TexHUYecKue yCTPOMCTBA U TeXHOJIOrMYeCKye MPOLIeCChl: 3JIeKTPUYeCKUN 3BOHOK,
reHepaTop IlepeMeHHOr0 TOKa, IMHUM 3/IeKTporiepe/ay.

Llemoncmpayuu

CB00O0/IHbIE 3/IEKTPOMAarHUTHBIE KOJIe0aHusl.

3aBUCHMOCTh YaCTOThI CBOOOIHBIX KO/Ie0aHUM OT UHAYKTUBHOCTH U EMKOCTU
KOHTYyDa.

Oc1uIorpaMMBbl 3JIEKTPOMarHUTHBIX KOiebaHMi.

['eHepaTOp HE3aTyXarOIUX 3IeKTPOMarHUTHBIX KOieOaHuUM.

Mopenb 3/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHYKIeHHbIe CHHYCOUZIA/IbHBIe KOeOaHusI.

Pe3ucTtop, KaTyllika UHJyKTUBHOCTH U KOHAEHCATOP B LieNU [epeMeHHOr0 TOKa.

Pe3oHaHC T1ipM  MoOC/Ae[OBaTeJIbHOM  COeJUHEHWM  pe3uCTopa, KaTyLIKd
VH/JYKTUBHOCTHU U KOHZIeHCcaTopa.

Y CTpOCTBO U TIPUHLMI IeliCTBUS TpaHchopmaTopa.

Mopenb TUHUM 37eKTpornepeaun.

YueHuuecKuli 3KchepumeHm, 1a60pamopHble pabombl, N(PAKMUKYM

N3yuenue TpaHchopmartopa.

WccnenoBaHnre TI€PpEMEHHOTO TOKa 4epe3 II0C/Ie[0BaTeNbHO COeIUHEHHBIE
KOH/IEHCATOop, KaTyIKy U Pe3rCTop.

HabJtro1eH1e 3/1eKTpOMAarHUTHOI'O Pe30HaHCa.

W ccnenoBanuie paboThl ICTOYHUKOB CBETA B 1[€TTH TIepeMEHHOT0 TOKa.

Tema 3. MexaHuueckue u 3/1eKMpOMazHUMHbIE 80/THbI

MexaHuyecKue BOJHbI, yC/I0BUS UX pacripocTpaHenyst. [lonepeyHsle U poo0JibHbIe
BO/HBL. [lepros, CKOpOCTh pacIripoCcTpaHeHus U [i/InHa BOJIHbL. CBOKCTBA MeXaHUYeCKUX
BOJIH: OTpakeHue, npejioMmyieHue, uHTepdepeHIus U Audpakiiys.

3ByK. CKOpoCTh 3ByKa. ['poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITyMoBOe 3arpsi3HeHue OKpYy Karolljel Cpe/ibl.

OJIeKTPOMAarHWTHble BOJIHBL. Y CJIOBUS W3/IyUE€HUS 3/IeKTPOMAarHWUTHBIX BOJIH.
B3aumHas opueHTanusi BeKTopoB.CBOMCTBA 3/IeKTPOMArHUTHBIX BOJIH: OTPaKeHue,
TipesioMJIeHue, NoJisipu3aLys, uHTepdepeHus U Judpakiusl.
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[ITkasa 37eKTPOMAarHUTHBIX BOJIH. I[IpUMeHeHHe 3/IeKTPOMAarHUTHBIX BOJIH
B TEXHUKe U OBITY.

[TpUHLIUTIBEI PaIMOCBSI3U U TesieBUeHus. Paroiokarius.

DeKTpOMarHuTHOe 3arpsis3HeHre OKPY Karollei Cpebl.

TexHuueckre yCTpPOWCTBA W TPAKTUUECKOe TIpUMEHEeHUe: MY3bIKajbHbIe
VHCTPYMEHTBI, pafiap, pPaZMONPUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-reun,
yJIbTPA3BYyKOBasi IMArHOCTHKA B TEXHUKE U MeJUIUHE.

Lemoncmpayuu

O6pa3oBaHue 1 pacripocTpaHeHue MoTNepeuHbIX U MPOJ0JIbHBIX BOJH.

KosnebJitorrieecst Tesio Kak NCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJiebaHu.

HabtojeHre oTpaykeHus U MpeioM/IeHUsI MexaHUueCKUX BOJIH.

Habmonenue naTepdepeHLun U AUdpaKkMi MeXaHUUeCKUX BOJTH.

AKyCTAYeCKUU pe30HaHC.

CBoMlCTBa y/bTPa3ByKa U ero npruMeHeHUe.

HabmtoieHre CBs3U TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJOW U YaCTOTOM
KosiebaHui.

WccnenoBaHvie CBOMCTB 371eEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHWe, TpesioMIeHHe,
nossipusanus, Audpakiusi, UHTepdepeHIusl.

O6Hapy>keHue HH(GPAKPACHOTO U yIbTPahr0/IeTOBOTO U3TyYeHH .

YueHuueckuli 3KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKyM
M3yuyeHune napaMeTpOB 3BYKOBOM BOJIHBI.
M3yueHue pacripocTpaHeHusl 3ByKOBBIX BOJIH B 3aMKHYTOM TIPOCTPaHCTBe.

Tema 4. Onmuka

[IpsiMoMHEelHOe pacrpoCcTpaHeHue CBeTa B OJHOPOJHOM cpefe. Jlyu cBera.
ToueuHbIl UCTOYHHUK CBeTA.

OTpakeHWe cBeTa. 3aKOHbI OTpa)kKeHUs1 CBeTa. [locTpoeHue W300paXKeHUI
B I/I0CKOM 3epkKasie. Cdheprueckue 3epkana.

[Tpeiomnenue cBeTa. 3aKOHBI TIPeIOMJIEHHSI CBeTa. AOCOMIOTHBIM ITOKa3aTeb
ripesiomsieHusi. OTHOCHTE/IbHBIY TTOKa3aTe b MpeiomieHus. [I0CTOsTHCTBO 4aCTOThI CBeTa
Y COOTHOLIEHWE [IJIMH BOJIH TIPU Tepexo/ie MOHOXPOMAaTHUUeCKOIro0 CBeTa yepe3 rpaHuLly
paszesa ABYX ONTUYeCKUX Cpef,.

Xop nmyueit B ipu3sme. [Iucnepcus ceeta. C/10>KHBIM cocTaB Oesoro ceeta. L[Ber.

[TonHOoe BHYTpeHHee oTpakeHue. [lpefenbHBIM Yroa TIOJHOTO BHYTPEHHErO
OTpa’KeHus.

Cobuparoriie ¥ pacceuBaroliie uH3bl. ToHKas rMH3a. POKYyCHOe pacCTOsTHUE U
onTUYeckass CWJa TOHKOM JIMH3bL.  3aBUCUMOCTb  (DOKYCHOTO  pacCTOSIHUS
TOHKOM C(epuueckoll J/MH3bI OT €€ TreoMeTpUM U OTHOCUTEbHOTO ToKa3aressi
TpeJIOMJIeHUSI.

dopMy/ia TOHKOM JIMH3bI. YBeIu4yeHue, faBaeMoe JTMH30M.
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Xop nyya, TpOLIEALIero JWH3Y T0J TMPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontryeckoi ocu. [TocTpoeHue n300paXkeHUI TOUKU 1 OTpe3Ka MpsiMoi B cOOMparoIUX U
paccerBaroOLMX JIMH3aX U UX CUCTeMaXx.

Ontuueckue mipubopbl. Pa3pematorjass crocobHocTh. ['71a3 Kak —omnTuueckast
cucTema.

[Tpenesibl MPUMEHMMOCTH reOMEeTPUUECKOW ONTUKH.

BonHoBast ontvka. MHTepdepeHisi cBeTa. KorepeHTHble WCTOUHHKHU. Y C/IOBUSI
HabJ/roZleHrsT MaKCUMyMOB M MUHUMYMOB B WHTep(hepeHI[MOHHOW KapTHHe OT JIBYX
KOrepeHTHbIX UICTOYHUKOB. [Ipumepbl K/laccuyecKux UHTep(epeHLIMOHHBIX CXeM.

Oudpakiusi ceera. JudpakivoHHasi pelliéTka. Yc/ioBUe HabO/OZeHUsI TJIaBHbBIX
MaKCHMYMOB TpU MaJleHU MOHOXPOMaTHYeCKOro CBeTa Ha AUPPaKLIMOHHYIO PEeIIETKY.

[Tonigpu3anus ceera.

TexHUUeCcKue YCTPOUCTBA U TEXHOJIOTMUECKHe MPOLeCChl: OYKHU, JyTia, TTePUCKOT,
¢doToamnmapaT, MHKDOCKOI, TPOEKLMOHHBIM anmapaT, [pOCBeT/JeHue  OITUKH,
BOJIOKOHHASI OMTHKA, AA(PPaKIMOHHAs PeLéTKa.

Llemoncmpayuu

3aKOHbI OTpakeHUs CBeTa.

VicciefoBaHuye IpesioM/IeHUs CBeTa.

HabJttojeHue 110/IHOTO BHYTPEHHEeT0 OTpaykeHusl. Moziesib CBeTOBO/A.

VccnenoBaHre X0[a CBETOBBIX IyUYKOB uepe3 IJIOCKOIapasule/IbHYyH IJIaCTUHY U
MpU3MYy.

KccnenoBaHrie CBOMCTB W300pakeHWH B JIMH3AX.

Mogenn MUKpPOCKOTIIa, Te/ieCKora.

HabmtoneHnve uHTepdepeHIUM CBeTa.

HabJtto/jeHue 11BeTOB TOHKUX TJIEHOK.

Habntonenue qudpakiyy cBeTa.

N3yuyeHue n1u(ppaKkMOHHOW PEeIIETKY.

HabntoneHue audpakiiOHHOTO CIIeKTpa.

HabntoseHue gucriepcuy CcBeTa.

HabtoeHue mosisipu3aliiy CBeTa.

IIpuMeHeHMe NoJIAPOM0B [/ U3yUeHUs] MeXaHUUYeCKUX HarpsKeHU M.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl, NpaAKMuKym

3mepeHue roka3aTeJisi IpeJIOMJIeHUsT CTeKIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BelljecTBa (Ha IrpumMepe
JKAJIKUX JIMH3).

M3mepeHne (POKYCHOTO PaCCTOSIHUSI PACCEMBAIOIIMX JIUH3.

[TonyuyeHue u3o0paxkeHUst B CICTeMe U3 TIJIOCKOTO 3epKasia v JIMH3bI.

[TonyueHue n3o0pa’keHusi B CUCTEMe W3 JBYX JIUH3.

KoHCcTpynpoBaHHe TeeCKOITMUeCKUX CUCTEM.

Habstogenue agudpakiuu, nHTepdepeHIuu U NoJsipU3aliuy CBeTa.
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M3yyeHue rosipyU3aLiiu CBeTa, OTPaKEHHOI0 OT [TOBEPXHOCTU JU3JIeKTPHUKa.

3yueHne uHTephepeHLIMH J1a3€PHOI0 U3/TYUeHHs Ha JBYX ILeIsX.

HabmroseHne aucriepcum.

HaOJmroieHue 1 ccieioBaHye qudpakIi[OHHOTO CITEKTpa.

3mepeHue JIMHbI CBETOBOM BOJTHBI.

[TonyueHue CrieKTpa M3/y4eHUs CBETOJAWOJA TPU TOMOIM AU PAKLIMOHHOM
PEILLETKU.

Pa3pen 6. OcHOBBI crielja/ibHOM TeOPHH OTHOCHUTE/IbHOCTH

['paHUIIbl MPUMEHUMOCTH K/IaCCUYeCKOW MeXaHWKW. [locTysaTthl crielpajbHOU
TeOPUU OTHOCUTETBHOCTH.

ITpocTpaHCTBeHHO-BpeMeHHOW HWHTepBa/. IIpeobpa3oBanusi JlopeHija. Yc/ioBue
MPUUUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3ame/ljleHhe BpeMeHU U
COKpallleHue [J/TUHBI.

OHeprus ¥ UMITYJ/IbC PeIITUBUCTCKOM YaCTHULIbI.

CB$13b MaCChI C 3Hepryuer U UMITY/IbCOM PeJIITUBUCTCKOM YaCTULIbl. JHEePrus MOKOSI.

TexHuuyeckue yCTPOMCTBA U TEXHOJIOTMYeCKWe TPOLeCChbl:  CITyTHUKOBBIE
MPUEMHUKHU, YCKOPUTE/IN 3aPSKEHHBIX YaCTHLI.

YueHuuecKull 3kcnepumeHnm, 1a6opamopHble pabombl, NPAKMUKyM
OmnpezesieHre UMIY/IbCa U SHEPTUU PEIATUBUCTCKUX dYacTur] (1o doTorpadusm
TPEKOB 3apsDKEHHBIX YaCTHI] B MarHUTHOM TI0JIE).

Pa3pgen 7. KBantoBas ¢u3uka
Tema 1. KopnycKy/1spHO-80/1H0601i 0yaau3sm

PaBHOBeCHOe TeryioBoe u3ayueHue (KM3ayueHue abCOJOTHO YEPHOTO Tesia). 3aKOH
cMeljeHus Buna. ['vniore3sa IlyiaHka 0 KBaHTax.

®OTOHBI. DHEpPrusi U UMNYyJIbC GOTOHA.

d®orosddexkt. Onbitel A.I'. CrtonetoBa. 3akoHbl ¢GoTo3(pdekTa. YpaBHeHHe
OliHIITelHa 47151 poTto3ddekra. «KpacHas rpaHuiia» dhoToaddekTa.

[aBneHue cBeTa (B YaCTHOCTH, /laB/ieHHe CBeTa Ha abCO/FOTHO TIOTJIOLAIOIIYIO U
abCOJTIOTHO OTpaykaroliyro 1oBepxHoCTh). OnbiThl I1.H. JleGeesa.

BosHoBbIe cBovicTBa yactul. BosHbl ge Bpouns. [lnvHa BosHbL e bpounsa u
pa3Mepbl 00J1aCTH JIOKa/M3aluK ABMOKYITeMcs dacTuilbl. KopmyCKyasipHO-BOJTHOBOM
nyanusM. udpakiys 371eKTPOHOB Ha KpUCTasliax.

Crnetidpuka wu3sMepeHud B Mukpomupe. COOTHOIIEHUSI HeomnpeJenéHHOCTel
[eit3eHbepra.

TexHUueckue yCTPOWCTBA UM TEeXHOJIOTUUECKUe TIPOLIeCChl:  CIIeKTPOMETP,
¢doTo3sieMeHT, hOTOJaTUMK, TYHHETbHbIM MUKPOCKOII, CO/THeuHasi 6aTapesi, CBeTOJUO/I.

Lemoncmpayuu

®oT103¢deKT Ha yCTaHOBKE C LIMHKOBOM TJTaCTUHOM.

VccnenoBaHue 3aKOHOB BHeEIIHero otosgdekTa.

WccnenoBanue 3aBUCUMOCTHU COTIPOTHBJIEHUS MOTyTIPOBO/IHUKOB
OT OCBEeLLIEHHOCTH.
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Ceeroguos,.
ConHeuHast 6aTapes.

YueHuuecKull 3KchepumeHm, 1a60pamopHble pabombl, N(PAKMUKYM
Wccnenoanue ¢hoTopesucTopa.
N3mepenue roctosiHHOM [1/1aHKa Ha ocHOBe HcciiejoBaHUs hoTo3ddeKTa.
VcciegoBaHye 3aBUCUMOCTH CHJTbI TOKA Uepe3 CBETO/IUO/] OT HarpsHKeHUS.

Tema 2. Du3uka amoma

OnbITBI TI0 WCC/IEJOBAHUIO CTpOeHWs aToma. [lnaHetapHast Mozesb aToMma
Peszepdopaa.

[Toctynatel bopa. WM3nyueHue u morsoileHUe (POTOHOB TIpU Mepexojie aToma
C OJTHOTO YPOBHS SHEPryy Ha [IPyTOHU.

Buapi criekTpoB. CrieKTp ypOBHel SHepPrUuM aToMa BOo/I0po/ia.

CrnoHTaHHOe U BBIHYXKI€EHHOE HU3/1ydyeHure cBeTa. Jlasep.

TexHUUYeCKue yCTPOUCTBA U TEXHOJIOTUUECKHEe MPOLeCChl: CIEeKTPaJbHbIA aHa/IU3
(cmeKTpOCKOIT), 1a3ep, KBAHTOBbIM KOMITBIOTED.

LlemoHcmpayuu
Mogenb onbita Pe3epdopaa.
HabntosieHre muHeHYaThiX CIIEKTPOB.
YCTpoUCTBO U IelCTBYE CYETUMKA MOHU3UPYIOIIUX YaCTHLI.
OrnpefiesieHUe [AJIMHBI BOJTHBI JIa3€PHOTO U3/TyYeHUsl.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl, NPAKMUKYM

HabstojeHue MTMHeuaToro CreKTpa.

WccnenoBaHe CrieKTpa pa3peXXeHHOTO0 aTOMapHOrO BOJAOpOJa U U3MepeHue
noctosiHHOM Pubepra.

Tema 3. @du3uka amomHO020 510pa u 3/1eMeHMAapHbIX yacmuy

HyknonHast Mogiesib sifpa I'etizenbepra—/BaHeHKO. 3apsj siipa. MaccoBoe UmMCIIo
saapa. V30Toribl.

PagnoakTUBHOCTL. Anbda-pacriaj. D/IeKTPOHHBIM M TMO3WUTPOHHBIN OeTa-pacriaf,.
['amma-usnyuenue.

3aKOH paJJM0aKTUBHOIO pacrajia. PaguoakTUBHbBIE U30TOMBI B riprupoje. CBOMCTBA
WOHU3UPYIOLEro u3nyueHUs. BiusHMe paJvOakKTUBHOCTU Ha JKUBbIe OPraHU3MBL.
EcTtecTBeHHbIM (hOH H3nyueHus. [Jo3umeTpusi.

OHeprus CBsI3U HYKJIOHOB B szipe. fnepHble cuibl. JedekT Macchl sifpa.

SinepHple peakiuu. [leneHwe u cuHTe3 sigep. flxepHble peakTophl. [Ipobsembl
yIIPaB/IsSIeMOr0 TEPMOSIIEPHOTO0 CUHTe3a. DKOJIOTUUeCKHe acCIieKThl Pa3BUTUS SIZIEPHOU
SHEPreTUKH.

Mertobl perucrpanuu u WCCJIeJOBaHUS 3/1IeMeHTapHbIX yacTuLl.

dyHramMeHTa/bHbIe B3aUMO/eUCTBUA. bapruoHbI, ME30HBI U JIE[ITOHBI.
[IpencraBnenne o CtaHgapTHOM Mozenn. KBapk-riit0OHHast Moziesb a[pOHOB.
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du3uKa 3a npejieaMu CTaHJapTHOM Mozenu. TéMHasi MaTepysi U TEMHasl SHeprusi.

EfuHCTBO (pr3nueckoi KapTUHBI MUPA.

TexHUuyecKue YCTPOMCTBA W TEXHOJIOTMYECKHe TMPOLeCChl: J03UMeTp, Kamepa
BunibcoHa, siiepHbIii peakTop, TepMOsiZiepHbIli peakTop, aTOMHas 60mM0a, MarHWUTHO-
pe3oHaHCHasi Tomorpadusi.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombl, NPAKMUKyM
VccnenoBaHre TpeKOB YacCTHL] (110 TOTOBBIM (poTOrpadusim).
WccnenoBanue pajioaKTUBHOIO (hOHA C UCIIO/Ib30BaHUEM Jl03UMeTpa.
M3yueHue norsomieHus: 6eTa-yacTUL] aFOMUHUEM.

Pa3pgen 8. J/1ieMeHTBI aCTPOHOMUM U acTPOPU3UKHU

Ortanbl pa3BUTUS acTpoOHOMHUU. [IpHKagjHOe M MHPOBO33pEeHUeCKOe 3HaueHue
acTpoHOMUU. [IpUMeHMMOCTb 3aKOHOB (PU3UKHU /17151 00BSICHEHHUS TIPHUPO/Ibl KOCMUUECKUX
00BEKTOB.

MeTo/ bl aCTPOHOMUYECKUX UCC/IeloBaHr. COBpeMeHHbIe OITUYeCKUe Te1eCKOITbI,
paZiMoTeIeCKOIIbl, BHeaTMOC(epHasi aCTpPOHOMUSI.

Bup 3Bé31H0T0 Heba. Co3Be3/us, IpKre 3BE3/Ibl, TJIaHEeThl, UX BUAUMOe JBIKEHUE.

CoJiHeuHasi cucTeMa.

CouHije. ComHeuHast akTUBHOCTb. MICTOUHUK 3Hepryuu CoJiHLa 1 3BE3/.

3BE3/bl, X OCHOBHbIE XapaKTePUCTHUKHW. [lMarpaMma «CreKTpajbHbId KjacC —
CBEeTUMOCTb». 3BE3[bl TJIaBHOM I10C/Ie/I0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» [IJI1 3BE3]] TJIaBHOU MOC/IeIOBaTe/IbHOCTH. BHyTpeHHee CTpoeHHe 3BE3/.
CoBpemeHHbIe TIpe/iCTaB/IeHUsI O TIPOMCXOXKAEHUU U 3BOJTIOLUM COJTHIIA U 3BE37,. JTarlbl
JKU3HU 3BE3.

Mneunsiii [TyTs — Haiia "anaktuka. [Tonoxxenue u aBrkeHre CosHua B ['anakTuke.
Turnel ranakTvk. PagyoranakTiku v kBa3apbl. HEpHbIe AbIPbI B i/IpaxX rajakTUK.

BcenenHas. Paciimpennie BcenenHoii. 3akoH Xa66ma. Pa3beraHve ramakTHK.
Teopus bosnblioro B3peiBa. PeqiukroBoe usyueHue.

MaciutabHasi ctpykrypa BeenenHoii. MeTtaranakTuka.

HepeliiéHHble TTpo61eMbl aCTPOHOMUMU.

YueHuueckue Hab00eHuA
HaOmogeHust 3BE3JHOT0 HebOa HEBOOPY)KEHHBIM TI71a30M C MCIIOJb30BaHUEM
KOMITBIOTEPHBIX TPUIOXKEHHH [ OIpe/e/ieHHs TI0JIOKeHUss HeOeCHBIX 00BEeKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIEe C0o3Be37usi CeBepHOTro TO/yIIapys U SIPKUe 3BE3/IbI.
HaOmoieHus B Teneckor JIyHbI, TJIaHeT, TYMaHHOCTeH M 3BE3/JHBIX CKOIIJIEHUH.

du3nyecKu NpakKTUKyM

Criocobnl M3MepeHUs: (U3NUECKUX BEJUUMH C HCTIOIh30BaHHWEM AHAJIOTOBBIX U
1[U(GPOBBIX H3MEpPUTE/NbHBIX TIPUOOPOB YW KOMITBIOTEPHBIX [JAaTUAKOBBIX CHCTEM.
AOCOMIOTHBIE W OTHOCHUTE/bHBIE TIOTPEITHOCTH W3MepeHHi (PU3NUYecKUX BeTWUYMH.
OLleHKa rpaHUL] MOTPELIHOCTEMN.

[TpoBejeHrie KOCBEHHBIX HM3MepeHHi, MCC/e/JOBaHUM 3aBUCHMOCTeN (H3UUYecKUX
BeJIMUMH, TPOBEpPKa MpeJIOKeHHbIX Turorte3 (BbIOOp M3 paboT, OMUCaHHBIX
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B TeMaTUUeCKMX pa3/leflaXx «YUeHWUeCcKHUd OJKCIIepUMeHT, JjabopaTopHble paboThHI,
TIPaKTUKYM» ).

O06o0m1aromee NOBTOPEHHE

OG6o01jeHe M CUCTeMaTH3alUs CoJiep)KaHusi pasfiesioB Kypca «MexaHUKa»,
«MonekynspHass (pu3rMKa WM TepMOAWHAMUKa», «3IMeKTpoJuHaMUKa», «Komebanusi u
BO/HBI», «OCHOBBI CIeLMaTlbHOU TeOpPHUH OTHOCUTEeNBbHOCTW», «KBaHTOBasi (u3nka»,
«DJIeMeHTbl aCTPOHOMUU U aCTPOU3UKI».

Ponb GpU3MKKA U aCTPOHOMUHN B S5KOHOMHUUYECKOU, TeXHOJ/IOTMUYeCKOl, ColMaibHOM U
5TUYECKOU c(epax JesTeNbHOCTA UeloBeKa, pojib U MeCTO (M3MKA U aCTPOHOMHH
B  COBPEMEHHOM  HAyyHOM  KapTUHE  MMPa, 3HaueHWe  OMMcaTe/IbHOM,
CUCTeMaTH3UpYIoIeld, OObACHUTENTbHONW U TPOTHOCTUUECKOW (YHKIWN (Gu3ndeckoi
TEeOpUH, POJib (PU3UUECKOW TeOpuM B (POPMHPOBAHMM TPEACTABIEHUU O (PU3NUECKOU
KapTHHe MMpa, MecTO (U3NYeCKOW KapTHHBI MHpa B 00IIeM psiiy COBpeMeHHBIX
eCTeCTBeHHO-HAayYHbIX MPe/ICTaB/IeHNH O MPUPOJe.

MexnipegMeTHbIe CBS3H

M3yuenue Kypca GU3MKKA yI/y0/JéHHOTO ypoBHS B 11 Kiacce OCYIIeCTBSIETCS
C YUETOM CO/leprKaTe/IbHbIX MeXXIIpeJMeTHBIX CBsi3el C KypcaMy MaTeMaTUKH, OU0Ioruu,
XUMUU, Teorpa(uu ¥ TeXHOIOTHH.

MesicnpeomemHble noHsmusi, césA3aHHble C U3yYeHUeM Memo008 HAyYHO0Z0
No3HaHusA: siBJieHUe, Hay4YHbIM (hakT, TUIoTe3a, (Pu3nuecKasi BeJIMUKMHA, 3aKOH, TeOpUs,
HabmozieHre, 3KCTepUMeHT, MOJeIupoBaHue, MOJe/lb, H3MepeHue, ITIOTPeITHOCTU
v3MepeHui, u3MepurTe/bHbIe MPUOOPHI, I poBas 1abopaTopusi.

Mamemamuka: PellleHrie cucTteMbl ypaBHeHUM. TpUroHoMeTpruueckue (QyHKIUU:
CUHYC, KOCHUHYC, TaHIe€HC, KOTaHTeHC, OCHOBHOE TPUTOHOMETPHUYECKOe TOXEeCTBO.
BekTopel M KX MpPOEKI[MM Ha OCHM KOOp/MHAT, C/J0)KeHWe BeKTOpoB. [Ipou3Bo/iHbIe
yjieMeHTapHbIX (GyHKIUH. [Ipu3Haky 1ojo00us TpeyrobHUKOB, OTpe/ie/ieHue TIIoaAu
TIJIOCKUX Uryp 1 o0bEMa Tes.

Buonozus: 37eKTpuueckue siBJieHUs! B )KUBOH TIPUPO/ie, KoyieOaTebHbIe [IBU)KEHUS
B JKMBOM TIpUPOJle, S5KOJIOTMYECKWe PpUCKHA TMpUA TPOM3BOACTBE 31€KTPO3HEPIUH,
37IeKTPOMarHUTHOE 3arpsi3HeHre OKpY’KarolljeHd Cpelbl, Y/IbTpa3ByKOBas JMarHOCTHKA
B MeJIULIMHE, ONTUYECKUE SIBJIEHUS B XKUBOU MPUPOJE.

Xumus: CTpoeHHe aTOMOB M MOJIEKYJI, KpUCTa/UTMuecKasi CTPYKTypa TBED/IbIX Te,
MeXaHW3Mbl 00pa30BaHUsI KPUCTA/VIAUeCKOU PelléTKY, CTIeKTPa/IbHbIN aHau3.

T'eoepacpusn: MarHuTHbIe T0/ItOCA 3eMJIH, 3a/1eXKU MarHUTHBIX Py, (POTOCHEMKA
3eMHOM MTOBEPXHOCTH, cericMorpad.

TexHo/02us1:  TIpUMeHeHWe  TIOCTOSIHHBIX ~ MarHWTOB,  3/IeKTPOMarHUTOB,
3/IeKTpoiBUTaTe/b IKOOH, TeHepaTop rMepeMeHHOTr0 TOKa, WHAYKLIMOHHAs 11eUb, TUHUU
37eKTponepesay, >3J/eKTPO/IBUraTe/b, pajiap, PaJUONPUEMHUK, TeJeBU30D, aHTEHHa,
TeneoH, CBU-neub, y/ibTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, MPOEKLIMOHHBIN arrapar,
BOJIOKOHHAsi OMTHKA, COJHeuHass OarTapes, CITyTHUKOBbIe TIPUEMHUKH, si/lepHas
SHepreTUKa U 3K0JIOTMYeCKUe acreKThl e€é Pa3BUTHSI.
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INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUS ydyeOHOro rmipeaMera «®PU3MKa» [[OJDKHBI
OoTpakaTb ~ TOTOBHOCTB M  CIIOCOOHOCTb  O0yuarmUXCs  PYKOBOJCTBOBAThCS
chOpMUpPOBAaHHON BHYTpeHHel TO3ullieid JIMYHOCTH, CUCTEMOM  I1[€HHOCTHBIX
OpHeHTaI[1i, TIO3UTUBHBIX BHYTPEHHUX YOeXXIeHUM, COOTBETCTBYIOIUX TPAAUIIMOHHBIM
I[EHHOCTSIM POCCHUMCKOrO0 O0OIecTBa, pacIIMpeHre >KU3HEHHOTO0 OITbITa U OMbITa
JleATeJIbHOCTU B TIpOLiecce peaju3aliiM OCHOBHBIX HamnpaBjeHWM BOCIUTATeIbHOU
JlesiTeJIbHOCTH, B TOM YMCJIe B YaCTH:

1) rpak/JaHCKOr0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh TPAKAAHCKOW TO3ULMKA 00ydarolerocss Kak aKTHBHOTO
Y OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00111eCTBa;

TIPUHSITHE TPaJULIMOHHBIX o0I11ieuesIOBeYeCKUX I'YMaHHUCTAYECKUX
Y IeMOKDPaTUUeCKHX 1[€HHOCTeH;

TOTOBHOCTb BECTM COBMECTHYIO [IeTeJIbHOCTh B HWHTepecax TIpaXkJaHCKOro
o0I11ecTBa, yuacTBOBaTh B CAMOYTIPAB/IeHUH B 00pa3oBaTe/TbHOW OpraHM3aliuy;

yMeHHe B3auMOJIeMCTBOBATh C COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX
GYHKUMSIMUY U Ha3HaUeHUeM;

TOTOBHOCTh K TYMaHUTAapHOUW U BOJIOHTEPCKOU [J1eITeIbHOCTY;

2) MaTPpUOTHYECKOr0 BOCIIUTAHUA:
c(hOpMHPOBAHHOCTb POCCUMCKOW IPa’KJaHCKOW UJJEHTUYHOCTH, NTaTPUOTHU3Ma;
L[EHHOCTHOe OTHOLIEeHWe K TOCy/JapCTBeHHbIM CHMBO/AM, [JOCTW)KEHUSM
POCCUIMCKUX YUEHBIX B 00/1aCcTU (DU3KKU U TeXHUKE;

3) /yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBeJeHUS;

CMIOCOOHOCThL  OLIeHWBaTh CUTyalldi0 W TIPUHMMAaThb OCO3HaHHbIe pelleHus,
OPUEHTUPYSCh Ha MOpA/JbHO-HPAaBCTBEHHbIE HOPMbI M I|€HHOCTH, B TOM 4YMCJIe
B [1eSiITe/TbHOCTU YUYEHOTO;

0CO3HaHKe JIMYHOT'0 BKJIaZla B IOCTPOeHUe YCTOMUKBOro OyAyIiero;

4) 3CcTeTHUeCcKOoro BOCIUTAHUA:
5CTETUUECKOe OTHOLLIEHWEe K MUDY, BK/IOUas 3CTETUKY HayYHOrO0 TBOPUYECTBa,
MPUCYILLero (pU3NYecKor HayKe;

5) TPYAOBOro BOCIMTAHUSA:

VHTepeC K pa3IvuuHbiM cepam mpodeccroHambHOM AesiTeTbHOCTH, B TOM UHMC/ie
CBSI3aHHBIM C (M3UKOW M TeXHUKOM, yMeHUe COBepIllaTh OCO3HAHHBIN BBIOOp OyayImeit
nipoeccry U peasn30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TI/IaHbI;
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TOTOBHOCTb U CMIOCOOHOCTDH K 06pa3oBaHUIO M caM00Opa30BaHuI0 B 00/1aCTH (PU3UKU
Ha TIPOTsDKeHWU BCel >KU3HWY;

6) 3K0/10rHUecKoro BOCIUTAHUSA:

c(hopMHUPOBaHHOCTh SKOJIOTMUECKOM KYJ/IbTYPhl, 0CO3HaHUe I7100a/IbHOTO XapaKTepa
9KO0JIOTUUECKUX TTPOOIeM;

TJIAaHUPOBaHUE M OCYLeCTB/IEHNE NeHMCTBUM B OKPY’Karolllel cpefie Ha OCHOBe
3HaHUS Lje/led YCTOMUUBOTO Pa3BUTHS YeI0BeUYeCTBa;

PaciivpeHvie onbiTa AesiTe/TbHOCTH 3KOJIOTMYECKOW HarpaB/J€HHOCTA Ha OCHOBE
MMEIOIIUXCSl 3HaHUM 10 (DU3UKE;

7) 1leHHOCTH Hay4YHOr0 MO3HAHMSA:

cthOpMHPOBAaHHOCTH MHUPOBO33PEeHUS, COOTBETCTBYIOILEI'0 COBPEMEHHOMY YPOBHIO
pa3BUTUS (PU3UUECKOW HAYKU;

0CO3HaHMe 1[eHHOCTU Hay4HOU [lesATe/IbHOCTH, TOTOBHOCThL B TIpOLjecce U3yueHus
(GU3UKKM  OCYyLIeCTBIATh  TPOEKTHYD U MCC/Ie0BaTelbCKyl  AesiTeTbHOCTb
VH/JVBU/lyalbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHBIE YHHBEPCA/TbHbIE yUeOHbIe JeHCTBHS
Ba3oBbie 1oruuecKue JeUCTBUA:

CaMOCTOSITe/IbHO (POPMYIMPOBaTh U aKTyaau3HMpoBaTh MpobsieMy, pacCMaTpUBaTh
€€ BCeCTOpOHHE;

oripeJiesiAaTh e/l JesATeIbHOCTH, 3a/iaBaTh [lapaMeTphl U KPUTepUU UX JOCTHKEeHUS;

BBISIB/IAITh 3aKOHOMEPHOCTH U TIPOTUBOpPEUMs B paCCMaTPUBaeMbIX (hH3UUeCKUX
SIBJICHUSX;

pa3pabaThiBaTh TUIaH pellleHus Tpo0seMbl C yYETOM aHajau3a HMEIOIUXCS
MaTepuaibHbIX U HeMaTepUuaJibHbIX PeCcypCoB;

BHOCUTH KOPPEKTUBEI B [IeATe/IbHOCTh, OL|eHMBAaTh COOTBETCTBUE pe3yJ/bTaToB
LieJisiM, OLIeHUBAaTb PUCKU TTOC/IeICTBUN [1eATe/IbHOCTY;

KOOPZIMHUPOBATh U BBITIOJIHATL pab0OTy B YC/IOBUSIX PeajbHOT0, BUPTYaJbHOTO U
KOMOWHMPOBAHHOT'O B3aMMO/IEMCTBYS;

pa3BHBaTh KpeaTUBHOE MbIIIJIeHHe TP PellieHNH KU3HeHHBIX MpobieMm.

Bba3oBble uccieoBaTe/1bCKHUe JelCTBUA:

B/IaZieTh HAyYHOW TEePMHWHOJIOTUEN, K/IIOUeBbIMU TOHATUSIMH U MeTOJaMH
bu3rnUecKoi HayKu;

B/Ia/IeTh HaBbIKaMU yueOHO-HCC/Ie/OBaTe/IbCKONW U TIPOEKTHON ZIesiTe/TbHOCTU
B o0Osactu (U3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TTOMCKY
MeTO/IOB pellleHUs 3a/iau (PU3NUeCKOoro CofiepKaHusi, TPUMeHEeHHUI0 pa3/IMUHbIX METO/I0B
M03HaHUS;

BAa/leTb BUJAMHM  [leATe/lbHOCTH TI0 TIOJNiyUeHWI0 HOBOTO 3HAHUS, €ro
VHTepIIpeTalvy, TTpeobpa30BaHuio0 U IPUMEHEHHUI0 B PA3/IMUHBIX YUeOHBIX CUTYalUsX,
B TOM YMCJIe TIPU CO3/IaHUM YUeOHBIX MPOEKTOB B 00/1aCTH (hU3UKY;
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BBISIB/ISITH TIPUUMHHO-CJIe/ICTBEHHbIE CBSI3W U aKTya/U3UpOBaTh 3a/lauy, BbIIBUTATh
TUNOTe3y e€ pellleHus], HAXOJUTb apryMeHThI J1Jis1 JoKa3aTebCTBa CBOMX YTBEPXK/eHUH,
3a/jaBaTh NapaMeTpbl U KDUTEPUU pellleHus;

aHa/IM3UpOBaTh MOJyUeHHbIe B XOJle pellleHHusl 3a/laud pe3y/bTaTbl, KPUTUUECKH
OL|eHUBATb UX JOCTOBEPHOCTb, IPOTHO3MPOBATh M3MeHeHHe B HOBBIX yC/IOBUSIX;

cTaBUTh UM (GOpMyJMpOBaTb COOCTBeHHble 3ajjaud B  0Opa3oBaTe/bHOU
J1esiITeIbHOCTH, B TOM UKMCJIe TIPU U3yUeHUM (PU3UKU;

JlaBaTh OL[eHKY HOBBIM CUTYaL[1sIM, OL|eHUBaTh MPHUOOPETEHHBIH OIIBIT;

yMeTb TepeHOCUTb 3HaHus 1o (Gu3MKe B  MpakTUUeckyr  00sacTb
YKU3HeesiTe/IbHOCTH;

yMeTb UHTeIPUPOBaTh 3HAHKS U3 Pa3HbIX MpeJMeTHBIX 0b/acTel;

BBIIBUTATh HOBbIE W/IeU, TIpe/ijlaraTb OpUrHHabHbIe MOAXO0/bI U PelleHts;

CTaBUTb MPOOIEMBI U 33/1auM, [OMYCKAOI[1e aTbTePHaTUBHbIE PellleHusl.

Pab6ora c undopmarnmeii:

B/IaZIeTh HAaBbIKAMU TOJydyeHUss HWHGOpPManuu  (U3HUUYECKOTO  COZeprKaHUs
13 HCTOYHWKOB pa3HbIX TUIIOB, CaMOCTOSTEJIbHO OCYIIeCTBIATh IIOMCK, aHaju3,
CHCTEMaTH3allMI0 W HWHTepIpeTanyio WHGOPMAIMK  pa3/iiyHbIX BHIAOB W (opm
TIpe/ICTaB/IeHMS;

OLIEHMBATh JJOCTOBEPHOCTh MH(MOPMALIUK;

WCII0/Tb30BaTh Cpe/ICTBa MH(MOPMAI[MOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUN
B pelleHWH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W  OpraHM3AlMOHHBIX 3a/au
Cc cobmozeHueM TpeOOBaHWI JSPrOHOMMKH, TEeXHUKH 0e30MacHOCTH, TUTHeHHI,
pecypcocOepekeHHs, TIPaBOBBIX M 3THYECKUX HOPM, HOpPM HWHGOPMAI[OHHON
0e30MacHOCTY;

Co37laBaTh TEKCThI (PU3UUECKOTO COJep)KaHHUSI B Pa3IMUHBIX (hopMaTax C YUETOM
Ha3HaueHWss WHQOpPMAIMM U 1[e/leBOM ayAWTOpPHH, BBIOHMpAs ONMTHUMa/bHYIO (hopMy
Tpe/ICTaB/IeHNs M BU3yaIn3aliu.

KoMMyHHUKaTHUBHbIe YHHBepPCa/IbHbIe yueOHbIe AedCTBHSA:

OCYIIIeCTBJISITh 00IIleHre Ha YpoKaxX (DM3UKH U BO BHEYPOUHOM [lesiTeTbHOCTH;

pacrio3HaBaTh MPeJOChUIKA KOHPIMKTHBIX CUTyaldd U CMSITUYaTh KOH(MJ/IUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3/1araTh CBOK TOUKY 3PEHUS C UCM0JIb30BaHUEM SI3bIKOBBIX
CpeJCTB;

TIOHMMAaTh Y UCTI0Tb30BaTh MPEMMYIIeCTBa KOMaHJHOW Y MHAUBU/Y JTbHOM paOOThI;

BbIOMpATh TEMAaTUKY U METOZbl COBMECTHBIX JAeUCTBUM C YUETOM OOILHX UHTEPECOB,
Y BO3MO>KHOCTeM Ka)K/I0Tr0 4jieHa KOJIJIeKTUBA;

TIPUHUMaATh 1]eJTd COBMECTHOM JesiTe/IbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH
JIeUCTBUS M0 e€ JOCTYXKEHUIO: COCTaBJISATh I/1aH JeUCTBUM, paclipe/ie/IiTh POJIK C YUETOM
MHEHWM YYaCTHUKOB, 00CY>K/1aTh pe3y/IbTaThl COBMECTHOM pabOoThI;

OlLIeHMBAaTh KaueCTBO CBOEro BK/IaZla M KaXKAOTO y4aCTHHWKA KOMaH[bI B OOIIHiA
pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;
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rnpegjiaraTb  HOBBI€  TIPOEKThLI, OL€HWMBATL HWAeHW C TII03UMLUKM  HOBH3HBI,
OPUT'MHA/IbHOCTH, HpaKTI/I‘-IECKOI\/JI 3HAYMMOCTH;

OCYLIEeCTBJIATh IO3UTHUBHOE CTpaTerndyeckoe roBejeHre B pd3/IMYHBIX CUTYadlUAX,
IMPOABJIATE TBOPUYECTBO U BOO6p&)K€HI/I€, OBITE HMHUIIMAdTHUBHBIM.

PeryiiTUBHBbIE YHHBEpPCA/IbHbIE y4YeOHbIE JeHCTBHUS
Camoopranusanmsa:

CaMOCTOSITe/ILHO OCYIIIeCTB/ISITh TI03HABATe/NbHYIO [lesiTelbHOCTh B 00J1acTH
(H3MKN 1 aCTPOHOMHUH, BBISBJIATH TTPOO/IEMBI, CTaBUTh U (POPMY/TMPOBATH COOCTBEHHBIE
3a[auu;

CaMOCTOSITe/IbHO COCTaBJIATh TUIaH pellleHUs] PaCUETHBIX M KaueCTBEHHBIX 3a/ay,
T7IaH  BBLITIOJTHEHWS TMPaKTHYeCcKoW paboThl C yYETOM MMEIOIIUXCS pPecypCoB,
CcOOCTBEHHBIX BO3MOYKHOCTEH 1 TIPeIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CHUTYaLIUsIM;

PaCIIUPSTh PaMKH yu4eOHOT0 TIpeMeTa Ha OCHOBE JIMUHBIX TIPe/[IIOUTeHHH;

JlefiaTb 0CO3HaHHBIN BBIOOP, apryMeHTHPOBATh ero, OpaTh Ha cebst OTBETCTBEHHOCTh
3a pelleHue;

OlLlIeHHMBAaTh IPUOOPETEHHBIM OIIBIT;

criocobcTBOBaTh (HOPMUPOBAHUIO U TIPOSIBJIEHUIO 3PYAMLIMU B 007acTé (PU3MKH,
TTOCTOSTHHO TIOBBIITIATh CBOM 00pa30BaTe/IbHbIN 1 KY/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOLMOHA/TbHBIN UHTE/IJIEKT:

JlaBaTh OI[eHKY HOBBIM CHUTYyal[UsiM, BHOCHUTh KODDEKTUBBI B esSITebHOCTb,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB ILieJisIM;

BJIa/IeTh HaBbIKaMU M03HaBaTe/IbHOM ped/ieKCHY KaK 0CO3HAHUSI COBepIllaeMbIX
JIeCTBUIY Y MBIC/TUTE/TbHBIX MPOI1[eCCOB, UX Pe3y/IbTaTOB U OCHOBAHUM;

WCTIOJTb30BaTh MPUEMBI ped/ieKCHU [i/Isi OLleHKH CHTYallid, BbIOOpa BepPHOTo
peliieHus;

yMeTb OL|eHWBaTh PUCKW U CBOEBPEMEHHO TIPUHMMATh PellleHHs 110 UX CHKEHUIO;

TIPUHUMAaTh MOTUBBI M apT'YMEHThI IPYTUX MPY aHa/lri3e Pe3y/IbTaToB esiTeIbHOCTY;

TIPUHUMATh Ce0si, TOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

TIPUHUMAaTh MOTUBBI U apT'YMEHTHI JIPYTUX TIPU aHain3e pe3ybTaToB JIesiTe/IbHOCTY;

TIpU3HaBaTh CBOE TPaBO U TPaBO IPYTHX Ha OIITHUOKH.

B mpoiiecce OOCTW)KeHUS JIMUHOCTHBIX pPe3y/IbTaTOB OCBOEHHsS TPOTpPaMMbl
110 pr3uKe /17151 YPOBHSI cpe/iHero o0iero o6pa3oBaHust y 00yJaroIyXcsi COBePILIEHCTBYETCS
9MOYUOHA/IbHbIU UHMe//1leKm, TIpe/ITo/iaratouii chOpMUPOBAaHHOCTE:

CaMOCO3HaHUsI, BK/HOYAIOIIEro CroCOOHOCTh TIOHMMAaThb CBOE SMOIMOHATbHOE
COCTOSIHWe, BU/IETh HarpaB/IeHUs Pa3BUTHS COOCTBEHHOW SMOILIMOHAIBLHOM Cdepbl, ObITH
yBepPEeHHBIM B cebe;

CcaMOpery/iMpoBaHusi, BK/IIOUAKOIIEro CAaMOKOHTDPO/Ib, yMeHHe TIpUHUMaTh
OTBETCTBEHHOCTh 3a CBOE TIOBe/IeHHe, CITOCOOHOCTD aZlalITUPOBAThCS K SMOIJMOHA/IbHBIM
V3MeHEeHHUsIM Y TIPOSIB/ISITh THOKOCTb, OBITH OTKPLITHIM HOBOMY;;
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BHYTpeHHel MOTHBAl[M{, BK/IOUAlOlllel CTpeM/ieHWe K [IOCTKeHUIO Iefiu U
yCcrexy, ONTHMU3M, WHHUIMATUBHOCTb, YMeHHEe [eMCTBOBAaTh, HWCXOZAS U3 CBOUX
BO3MO>KHOCTEM;

SMIIATHH, BK/IOYAIOIIEH CIIOCOOHOCTh TMOHMMATh 3MOLIMOHAIBLHOE COCTOSIHHUE
JIPYTUX, YUUTHIBATh €T0 TIPH OCYIIEeCTB/IEHUN OOII[eHHs, CTIOCOOHOCTh K COUYBCTBHUIO U
comnepe>KUBaHUIO;

COLMA/IbHBIX HaBBIKOB, BK/IHOUAIOI[UX CMOCOOHOCTh BBICTpAaWBaTh OTHOIIIEHUS
C IPyTUMH JTFOJbMU, 3a00TUTHCS, MIPOSIBJIATE MHTEPEC M pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K koHily 06yuenus B 10 Kacce nipeZiMeTHbIe pe3y/ibTaThl Ha yI/1y0/1eHHOM ypOBHE
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh y 00yUarOLUXCSl YMEHHUM:

MOHKMMAaTh pO/b (DU3UKU B 3KOHOMHUECKOW, TeXHOJIOTMUYeCKOW, 5KOJ0TUUeCKOM,
COLIMA/ILHOM U 3THYecKoi cdepax [esTe/IbHOCTH YesloBeKa, pOfb U MeCTO (U3UKU
B COBpeMeHHOM  HayyHOM  KapTMHe  MHpa, 3HaueHHe  OIMcaTebHOM,
CUCTeMaTHU3UPYIOITeH, OObSICHUTE/NIbHOW W TPOTHOCTHUECKOW (YHKIMH (u3nueckoi
TeOPUU — MEeXaHUKU, MOJIEKYJIIPHOW (PU3MKU U TepMOJWHAMHUKH, POJib (hH3UUeCcKou
Teopuu B (H)OPMHUPOBAHUM MPe/ICTaBIeHNH 0 (HM3MUYeCcKOr KapTUHe MUPa;

pa3uyaTth yC/JIOBUSI TIPUMEHUMOCTH MoJeneil (U3MyecKux Tel U TIPOLIeCCOB
(sIB/TeHMIA): MHepI[HalbHas CUCTeMa OTCYETa, abCOMOTHO TBEP/[0e Tes0, MaTepHabHast
TOUKa, paBHOYCKODeHHOe JBW)KeHWe, CBOOOJHOe TajieHrWe, abCOMIOTHO yIipyrast
nedopMaiiysi, abCOMIOTHO yIIpyroe W abCOJIIOTHO HEYIIPYroe CTOJKHOBEHUs, MOZe/d
rasa, >KMJIKOCTH U TBEP/IOT0 (KPUCTa//INUeCKOro) Tesa, h/ieaJbHbIi ra3, TOUeUHbIM 3apsi/,
OJTHOPOJHOE 3/IeKTPUYecKoe ToJie;

pa3nuuaTh yC/IOBUs (FpaHUIIbI, 06/1aCTH) MPUMEHUMOCTA (DHU3UUECKHUX 3aKOHOB,
MOHUMAaThb BceoOmMii XapakTep (yHZAMeHTanbHBIX 3aKOHOB W OTPAaHUUEHHOCTb
HCTI0/Thb30BaHKs YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh M OOBSICHATH MeXaHWYeCKHe TIPOL[eCChl U SIBJIEHHS, WCTIOJIb3Ys
OCHOBHbI@ TIOJIO)KEHUS] U 3aKOHbl MeXaHUKU (OTHOCUTE/NbHOCTh MeXaHUYeCKOro
IBIDKeHUs, (OpMy/ibl KWHEMaTUKH pPaBHOYCKODEHHOTO [BMXKeHUs, Tpeobpa3oBaHus
[anunes Ajiss CKOPOCTU U MiepeMelileHus], 3aKOHbl HbIOTOHA, MPUHILIUIT OTHOCUTE/IbHOCTH
lamvnesi, 3akKOH BCEMHUDHOIO TSATOTeHHWS, 3aKOHbl COXpaHEHHs WMITyJIbCa U
MeXaHUYeCKOW SHepruu, CBsi3b PabOTHI CH/bI C M3MeHEeHHeM MeXaHWUeCKOW SHepruw,
YC/IOBUSI paBHOBeCHsl TBEPAOro Teja), TMPU 3TOM HCIO/Ab30BaTh MaTeMaTHhueCKoe
BbID@)KEHWE 3aKOHOB, YKa3blBaTb YCJIOBUS TIPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB:
ripeobpa3oBanuii ["amisiesi, BTOPOTro U TpeTbero 3akoHOB HbI0TOHA, 3aKOHOB COXpaHeHUSs
HMMITy/ThCa U MeXaHUUeCKOW SHepryu, 3aKOHa BCEMUPHOT'0 TATOTEeHMUS;

aHa/TN3UPOBaTh U 00BSICHITH TETVIOBbIE TIPOIIECCHI U SIBJIEHUS], UCTIO/b3ysI OCHOBHbBIE
nosiokeHust MKT U 3aKOHBI MOJIEKY/IIPHOUM (PU3KKU U TEPMOIUHAMUKY (CBSI3b JaB/Ie€HUs
WJleaJ/lbHOrO0 Ta3a CO CpefjHeHd KHWHEeTUUeCKOWM »>Heprueld TerjOBOr0 [BWXKEHUS U
KOHIIeHTpal[1el ero MoJieKyJl, CBSI3b TeMIlepaTyphbl Bell[eCTBa CO CpeiHeN KUHEeTUUeCKOU
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SHEpPruer TeIUIOBOTO [BWKEHMsI €ero YacTWll, CBs3b [laBJIeHUs MJeabHOTrO rasa
C KOHLIeHTpaLer MOJIEKYJ/T U ero TeMIiepaTypou, ypaBHeHHe MeHzeneeBa—KiianerpoHa,
MepBbIi 3aKOH TePMOJWHAMUKH, 3aKOH COXPAHEHMUsI SHEPTrUU B TEIUIOBBIX MPOLeccax),
NPy 5TOM HCIIO/b30BaTh MaTeMaTUueCKOe BbIpa)KeHUWe 3aKOHOB, YKa3blBaTh YCJIOBHS
MPUMEHUMOCTH ypaBHeHUss MeHeneeBa—KnaneripoHa;

aHA/IM3UPOBaTh U OOBSICHATH 3JEKTPUUECKHEe SBJIeHUs, WCIOb3ysl OCHOBHbIE
TOJIO’KEHUST Y 3aKOHBI 3/IEKTPOAUHAMUKY (3aKOH COXPaHEeHUs 3/IeKTPUUECKOro 3apsiza,
3aKOH KyJioHa, MOTeHUAabHOCTh 3JIEKTPOCTaTUYECKOr0 MO0JIsA, PUHLIUI CyTePrO3ULIU
37IeKTPUUYECKUX TI0JIeM, TIPY 3TOM YyKasbIBasi YC/IOBUS TIPUMEHUMOCTH 3akoHa KyJsioHa, a
TaKXe MNPAKTAUeCKU BaKHble COOTHOLIEeHMs: 3aKOHbI OMa /s ydacTKa Lenu U
ISl 3aMKHYTOM 371eKTpUYecKou 1iernu, 3akoH [koyss—/leHila, mpaBuna Kupxroda,
3akoHbl Papajies J/1s1 3/1eKTPOIN3a);

OMUChIBAaTh  (PpU3UUECKHEe TPOLeCChl W  SIBJIEHUS, WCIO/b3ysl BeTUYUHBIL:
repeMellleHle, CKOPOCTb, YCKOpPeHWe, UMITY/JbC Tejla U CUCTEMBI TeJ, CUIa, MOMEHT
CU/bl, [aBjieHWe, TOTeHLUalbHasi SHepPrus, KUHeTH4ecKas >SHeprusi, MexaHuueckas
3Heprusi, paboTa CWIbl, LIEHTPOCTPEMHTE/bHOEe YCKOpDeHWe, CWla TsDKeCTH, CUsia
yIPYTOCTH, CUIa TPeHUs, MOIITHOCTh, SHEPrHusi B3auMO/IeliCTBHYs Tesa ¢ 3eM/iél BO/M3U
eé TMOBEPXHOCTU, SHEpPrusi yrnpyrou gedopMaliuv MpPY>KWHbI, KOJIUUYECTBO TEIIOTHI,
abcositoTHasi TeMriepaTypa Tesia, paboTa B TepMoO/[MHaMUKe, BHYTDEHHSII JHeprus
W/iea/lbHOTO OZJHOATOMHOTO Ta3a, paboTa WeanbHOTO Ta3a, OTHOCHUTEbHAS B/IAYKHOCTh
Bo3ayxa, KIII wgeanbHOro  TemioBOTO  JABUraTesisl;  3JIEKTpUUECKOe  1ojie,
HarpsOKEHHOCTh 3JIEKTPUYECKOr0 M0JIs, HalpsUKEHHOCTh M0JI TOYEYHOro 3apsja Wiv
3apsPKEHHOT O 111apa B BaKyyMe U B JU3/IeKTPHKe, TTOTeHIMa/l 3/IeKTPOCTaTUUeCKOro Mo/,
Pa3HOCTh MOTEHIUAJIOB, 3/eKTPOABIIKYIas CUIa, CUia TOKa, HalpsbKeHUe, MOILJHOCTh
TOKa, 3/eKTphUecKass EMKOCTh TIJIOCKOTO KOH/IeHCAaTopa, COMPOTHUB/IEHUE yuacTKa Lernu
C ToCjaefioBaTelbHbBIM W  TapajuleJibHbIM — COeJJUHEHWEeM DPe3UCTOPOB, SHeprus
37IeKTPUYECKOr0 M0JI1 KOHZEeHCaTopa;

OOBSICHITHL OCOOEHHOCTH TIPOTeKaHUsi (U3MUeCKUX SIBJIEHUM: MeXaHU4YecKoe
IBIDKeHUe, TeTIOBOe ABM)KeHHe YacTul] BellleCTBa, TeTIOBOe paBHOBeCcHe, OPOYHOBCKOe
IBwkKeHue, aubQy3usi, ucrnapeHve, KUIMleHWe U KOHJEHcallys, IJlaBjieHUe U
KPUCTa//IA3aL[us, HarpaB/IeHHOCThb Tervionepeauu, 371eKTpHU3aLus Tes,
5KBUIIOTEHLIMA/IbHOCTb OBEPXHOCTU 3apPSHKEHHOT0 NMPOBOHUKA;

MPOBOUTHL UCC/IeJOBaHNE 3aBUCUMOCTH OJHOW (PM3UUYECKOW BEJIMUMHBI OT APYTrOu
C WCIOJIb30BaHHWEM TIPSIMBIX W3MEDEHWW, TIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCcUpoBaTh pe3y/bTaThl MOJYUEHHOM 3aBUCMMOCTH (DM3UUECKUX BeUYMH B BHU/IE
rpa@uKoB C yuéToM abOCOMIOTHBIX TOrPElIHOCTeN W3MepeHMH, JenaTh BbIBOJbI
T0 pe3yJ/ibTaTaM HUCCJie/JOBaHMUS;

TIPOBO/INTL KOCBEHHbIe M3MepeHMs (DU3MUeCKUX BeJUYWH, TP 3TOM BbIOUpATh
ONTUMA/IbHbIE MeTO/I W3MepeHMs, OlleHWBaTh abCOMIOTHbIE UM OTHOCUTE/bHbIe
MOTPELIHOCTH MPAMbBIX U KOCBEHHBIX U3MepPeHUl;
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MPOBOJUThL ONBITHI TI0 TIPOBEpPKe TIpe/JIO’KeHHOW TUIMOTe3bl: IJIaHUPOBATh
9KCIIepUMEHT, COOUpaTh FKCIIepUMeHTa/IbHYI0 YCTaHOBKY, aHAaTM3UPOBaTh TTO/TyYeHHbIe
pe3y/bTaThl U ieflaTh BbIBOJ, O CTATyCe IMpe/I0’KeHHOU TUI0Te3bl;

cobmoaTh ipaBusia 6e30macHOro Tpy/Za Mpu MpoBe/leHuH UCC/IeJlOBaHHM B paMKax
yueOHOTO SKCIepuMeHTa, TpaKTUKymMa WU yueOHO-MCC/eZiloBaTe/IbCKOM W TIPOeKTHOM
JlesITeTbHOCT C WCIIO/b30BaHUEM U3MEePUTE/NbHBIX YCTPOMCTB M JlabopaTOpPHOTO
o0opy/i0BaHUS;

peliaTh pacuéTHble 3a/laud C SIBHO 3a/laHHOM U HESIBHO 3aJJaHHOW (hU3HUUYeCKOou
MoO/le/Tb0: Ha OCHOBAHWH aHaju3a ycloBUsi 000CHOBLIBATh BLIOOD (pr3HUeCcKoil MO/esy,
OTBeuarolie TpeboBaHUSM 3a/iaud, MPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTy/MaThl (PU3NUECKHX TEOpUM NpPU MCIO0Jb30BaHUM MaTeMaTUUYeCKUX MeTO/0B
pelieHuss 3ajay, MPOBOJAWUTH PpPACUEéThl HA OCHOBAaHWH HWMEIOIUXCS [IaHHBIX,
aHa/IM3UPOBATh Pe3y/bTaThl U KOPPEKTUPOBATh METO/IbI PEIlIeHUs C YUETOM TOTyUeHHbIX
pe3y/bTaToB;

pelllaTh KaueCcTBeHHbIE 3a/lauM, TPeOyrolie NpHMEeHeHWs 3HaHWW W3 pa3HbIX
pa3ziesioB Kypca (GU3MKM, a TakKKe HWHTerpaldd 3HaHWUKW U3 [JPYTMX MpeMeTOB
€CTeCTBEHHO-HAaYUHOI'0 1[MK/a: BbICTPAWBaTh JIOTMYECKYH) LIEMOUKY PacCy’K[eHUU
C OMOPOU Ha U3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3rUecKye sSBJIeHUS;

WCTI0/Ib30BaTh TeopeTuUeckue 3HaHUs Jid OObsSICHEHWsS OCHOBHBIX TPHHIIUIIOB
paboThl M3MEPUTENBHBIX IPUOOPOB, TEXHUYECKHX YCTPOHMCTB M TEXHOJIOTMUECKUX
TMpOLIeCCOB;

TIPUBOJUTEL TIPUMEPhI BKJ/IaJla POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB
B pa3BUTHE HayKH, B 00bsICHEHME TIPOLIECCOB OKPY>KAIOIIlero MUpa, B pa3BUTHE TeEXHUKH
Y TeXHOJIOTUH;

aHa/IM3UPOBaTh U OIleHWBATh IIOC/I€ZICTBUS OBITOBOM W ITPOM3BO/ICTBEHHOU
JleATeJIbHOCTU UeJioBeKa, CBA3aHHOW C (U3WUeCKMMHU TIpoLjeccaMH, C TO3ULUA
9KOJIOTMUecKoi 6e30MacHOCTH, MpeICTaB/IeHU 0 paljiOHaIbHOM MPUPO/IOTIO/Ib30BaHUH,
a TaKXke pa3yMHOM HCII0/Tb30BaHUM OCTKEHU HayKU U TeXHOJIOTUH [1Jis JaTbHEeUIIero
Pa3BUTHUS UesloBeueckoro o0IIleCTBa;

TIPUMEHSITb  pa3/iiyHble CrocoObl paboTel c wuHbopMmanmell (GU3NIECKOro
CoZlepKaHusi C UCMO0JIb30BAHUEM COBPEMEHHbBIX WH(OPMALMOHHBIX TEXHOJIOTUM, MpPU
5TOM WCIM0J/Ib30BaTb COBpPEMEHHble WH(MOPMAal[MOHHbIE TEXHOJOTUM [JI1 TIOMCKa,
repepabOTKM W TIpeAbsiBleHUs yuyeOHOM UM HayuHO-TIOMY/ISIPHON HHGMOpPMaIWH,
CTPYKTYpPUDOBaHUSI W WHTeprpeTaluu UHGOPMalLMW, TOJYYEHHOW U3 Pa3/IMYHbIX
HWCTOYHUKOB, KDUTUUECKU aHA/M3UPOBaTh MOyUyaeMyr0 MH(OPMALUIO U OLIeHUBATh eé
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HaHUM, TaK U Ha OCHOBE aHa/In3a UCTOUHUKA
VMH(OopMaLuy;

MPOSIB/IAITh OpPraHU3al[MOHHbIE M TI03HABaTe/IbHbIe YMEHUS CaMOCTOSITe/TbHOTO
nproOpeTeHHs] HOBBIX 3HAHWW B TIPOI[ECCe BBIMOTHEHUsS TPOEKTHBIX W yueOHO-
HCCiieloBaTe/IbCKUX paborT;

paboTaTh B rpyTIirie C UCIIOJTHEHUEM Pa3/InUHbIX COLIMAIBHBIX POJieH, TUIaHUPOBATh
paboTy rpyIIbl, palMOHAILHO PACIpe/ie/isiTh [esTelbHOCTh B HeCTaHJapTHBIX
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CUTyaLUsX, aZleKBaTHO OLIeHUBaTh BKJIAJ, KaKJOr0 U3 YUaCTHUKOB IPYIIbI B pelleHue
paccMaTprBaemMoi pobiemsl;

MPOSIB/IATL  MOTHBAaLMI0 K  Oyxyijeit  rpodeccMoHa/bHOW — JesTelbHOCTU
IO CMEeLUabHOCTSIM (PU3UKO-TEXHUUECKOTO MPOUIIS.

K koH1ly 00yueHusi B 11 K/1acce npeiMeTHbIe pe3y/bTaThl Ha yriy0/ieHHOM ypOBHe
JOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh y 00yUaroLUXCsl YMEHHUM:

MOHUMAaTh pOJib (U3UKKA B SKOHOMHYECKOM, TEeXHOJIOTUUeCKOW, COLMaJbHOM U
5TUYeCKOU c(epax JesiTeTbHOCTA 4YesIOBeKa, POb U MeCTO (PM3MKHA B COBPEMEHHOM
Hay4YHOW KapTHMHEe MUpPAa, POJib aCTPOHOMHH B MPAKTUYECKOU JesiTe/lbHOCTA YesloBeKa U
JlanbHeuIem Hay4YHO-TEeXHUUECKOM pa3BUTUH, 3HaueHve OIMKCaTe/IbHOM,
CUCTeMaTU3UPYIOLLel, OObSICHUTENILHOW U MPOTHOCTHUECKOW (YHKUMN (usnueckoit
TeOPUU — 3JIEKTPOJUHAMUKH, CIleL[MaJbHOU TeOpPUH OTHOCHUTETbHOCTH, KBAaHTOBOU
(¢U3MKY, ponb (U3UUECKOU Teopur B (OPMHUPOBAaHUU Mpe/CTaBIeHUM O (PU3NUYECKON
KapThHe MHpa, MecTo (U3WUYeCKOW KapTHUHBI MHpa B OOLeM psily COBPeMeHHBIX
eCTeCTBEHHO-HAayYHbIX TIpe/ICTaB/IeHUN O IPUPOJE;

pa3nuyarh yCJIOBUS TIPUMEHUMOCTH MoOJeneld (U3NYecKux Tel W MPOLeCcCOB
(dBNeHUM): OJHOPOJHOE  3JIEKTPUUeCKOe U OJHOPOJHOe MarHUuTHOe — MO0JI,
rapMoHUYecKre KosiebaHusl, MaTreMaTUYeCcKUl MasiTHUK, WZeaqbHbI TPYKUHHBIM
MasiTHUK, TapMOHHYeCKUe BOJIHBI, WeanbHbIi KoJjiebaTe/bHbIM KOHTYD, TOHKAasl JIMH3a,
MO/lesiel aToMa, aTOMHOT'O fi/jpa U KBAHTOBOU MO/Ie/TN CBeTa;

pa3/inyarh yCioBusi (TpaHULIbI, 00/1aCTH) MPUMEHUMOCTHA (U3NUECKHUX 3aKOHOB,
MOHMMaTh BCeoOL[uii XapakTep ¢yHJaMeHTalbHbIX 3aKOHOB U OTPaHUYEHHOCTb
VICII0/Ib30BaHMS YaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSICHITD 37IeKTPOMAarHUTHbIE TIPOLIECCHI U SIBJIEHUs], UCTIONb3Ys
OCHOBHbBIE TIOJIO)KEHUS] U 3aKOHbl 3JIeKTPOJVHAMUKM U CIIeLaJbHOM TeopuH
OTHOCUTEIBHOCTU (3aKOH COXPaHeHWs 3JIEKTPUUYeCKOro 3apsja, cviaa Amrepa, CAia
JlopeHila, 3aKOH 3J/IeKTDOMarHUTHOW WHAyKLMM, TmpaBwio JleHna, cBs3b JI/C
CaMOUH/YKLIMU B 37IeMeHTe 3JIeKTPUYEeCKOM L[eN CO CKOPOCThIO M3MeHeHUs CUJIbI TOKa,
MOCTY/IaThl CreluaabHON TEOPUU OTHOCUTE/IbHOCTU DWHILTEHHA);

aHa/IM3UPOBaTh W OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUs, HCIO/b3YS
T0JI0KeHUs1 KBaHTOBOM (hM3UKY (ypaBHeHHe JOiHITelHa 1751 poTto3ddekTa, nepBbiii U
BTOpO# MOCTy/aThl bopa, TIPUHIIAIT COOTHOIIIEHUsT HeorpeenéHHoCcTel ['eitzeHOepra,
3aKOHBI COXpPaHEHUs 3apsi0BOr0 U MacCOBOI'O YMCEN U SHEPTYU B SIIePHBIX peakLUsX,
3aKOH paJM0aKTMBHOI'O pacnaza);

OMHUCHhIBaTh (U3MYeCKHe TIpoLlecChl U SIBJIEHUS, WCIIO/Nb3ys BeJWYMHBIL:
HarpsDKEHHOCTh  3JIEKTPUUYECKOr0 TOJIS, IOTeHLMan 3JIeKTPOCTaTUYeCKOro II0Jis,
pPasHOCTb TMOTEHLUAJIOB, 3JIEKTPOABIDKYLLAsl CWIa, WHAYKLUS MarHATHOTO TOJIS,
MarHuTHBIA TOTOK, Cuia AmMrnepa, HWHAYKTUBHOCTb, 3JIEKTPOABWKYIAs CUJia
CaMOUH/YKLIUM, SHEePrusi MarHUTHOTO TOJIsSi TPOBOJHUKA C TOKOM, PeSSTUBUCTCKUI
VMITYJIbC, TIOJIHAsI SHEPTHs, SHEPTHs TMOKOsI CBOOOJHOM YaCTHUI[bI, SHEPTUS U UMITYJIbLC
dboTOHa, MacCcoBOe UMCJ/IO U 3aps/l pa, SHePIUsi CBsI3U S/pa;
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00BSICHATb 0COOEHHOCTHM TIPOTeKaHUSI (PU3NUECKUX SIBJIEHWM: 37eKTPOMarHuTHast
HMH/IYKIUSI, CAMOUHAYKIIWSI, Pe30HaHC, MHTepdepeHLUsl BOJH, AUdpaKius, AUCTepCus,
MO/THOe BHYTPeHHee oTpakeHWe, (oTto3nektpuueckuid sddekt (hotosddekr), anbda-
u GeTa-pacma/ibl sifiep, raMMa-u3ayueHue sifiep, pusnueckre IPUHIMIBI CIIEKTPaTbHOTO
aHasiv3a 1 paboThl f1a3epa;

orpejensTh HalpaB/ieHWe UHAYKLIMM MarHUTHOT O T10J1s1 MIPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cuibl JIopeHLia;

cTpouTh u300pa)keHHe, CO37aBaeMoe TIJIOCKUM 3epKajioM, TOHKOW JIMH30M, U
pacCUMThIBATh €ro XapakTepUCTUKUY;

TIPUMEHSITh OCHOBOIIOJIArarolliie aCTPOHOMUYECKHe TIOHSTUSI, TEODUM U 3aKOHbI
I7Is1 aHanmm3a M o0BsicHeHWs (U3UUeCKHX TPOLIeCCOB, TIPOMCXOASIIMX B 3BE37aX,
B 3BE3/IHBIX CHCTEMaX, B MEXKra/laKTUUeCKOU cpe/ie; IBKeHUsI HeOeCHBIX TeJl, IBOJTIOLUN
3B€311 U BceneHHON;

TIPOBO/IUTh MCC/Ie/IOBaHKEe 3aBUCMMOCTeN (hr3UUeCcKUX BeJIMUUH C UCI0/Ib30BaHUEM
MPSIMBIX M3MepeHUl, IPU 3TOM KOHCTPYUPOBAaThb YCTAaHOBKY, (DUKCHUPOBATh pe3y/bTaThbl
MOTy4YeHHOU 3aBUCUMOCTU (U3UUEeCKUX BeIUUYMH B BHJe TpadUKOB C YYETOM
abCOMIOTHBIX ~ TIOTPEeITHOCTeN  W3MepeHW, JieslaTb BBIBOJABI IO  pe3yJbTaTam
WCC/eIOBaHUS;

TIPOBOIUTb KOCBEHHbIe M3MepeHWs] (PU3MUeCKUX BeJIMUWH, TPU 3TOM BbIOMpATh
ONTUMAasbHBIA METOJ, W3MepeHHus, OlleHWBaTb abCOMIOTHbIE W OTHOCUTEJbHBIE
MOTPELIHOCTHU TMPSIMbIX U KOCBEHHBIX U3MepeHU;

TPOBOJIUTh ONBITHl [0 TIPOBEPKE TIPEeAJIOKEHHOW THUIIOTe3bl: [JIaHUPOBATh
9KCIIepUMEeHT, cOOMpaTh IKCIIepUMeHTa/IbHYH0 YCTaHOBKY, aHa/IM3UPOBATh MOTyueHHbIe
pe3y/bTaThl U JieJlaTh BBIBOJ, O CTaTyCe MpeJioKeHHOU TUIoTe3bl;

OMUCHIBATh METO/bI TTOJTyYEHUS] HAYUHBIX aCTDOHOMUYECKUX 3HAHWM;

cobmoaTh TipaBusia 6e30macHOro TpyZa IIPY MTPOBe/[eHUH UCC/IeIoBaHUN B paMKax
yueOHOT0 JKCTIepUMeHTa, TPaKTHKyMa U y4ueOHO-MCCel0BaTeIbCKOW W TTPOEKTHOM
JesiTeIbHOCTH C  WCTIO/Ib30BaHHEM WM3MEePUTeTbHBIX YCTPONUCTB M 1abopaToOpHOTO
o0opy/i0oBaHus;

pellaTh pacuéTHble 3a/laud C SIBHO 3a/laHHOW W HesBHO 3aJlaHHOM (hr3uUecKou
MO/Ie/TbI0: Ha OCHOBAHMU aHa/M3a yCJI0BUS BbIOUpaTh (hr3nuecKre Mo/ie/iv, OTBevarole
TpeOOBaHUSIM 3aflaud, MPUMEHSITH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U TOCTY/1aThl
(dU3nUeCcKuX TeOpul TPU KCIO0Ib30BaHUM MaTeMaTUYeCKUX METO/IOB pelleHHsl 3ajad,
MPOBO/JIUTh PAaCYEThl HA OCHOBAHUM UMEIOLUXCS JaHHbIX, aHA/IM3UPOBATh Pe3y/bTaThl U
KOPPEKTHMPOBaTh METO/bI PELIeHUs C YUETOM MOJIyUYeHHbIX pe3y/bTaToB;

pelllaTh KaueCTBeHHbIe 3aj/jauM, TpeOyrolue MpUMeHeHUs] 3HAaHWUW W3 pasHbIX
pasfiesioB Kypca (U3MKHM, a TakXe HWHTerpaliid 3HaHUM U3 [JPYruX IpeJMeTOB
eCTeCTBEHHO-HAayYHOr0 1L[MK/a: BBICTpPaMBaTh JIOTMYECKYHO LIEMOYKY PaCCyXKIEeHUM
C OTMOpPOM Ha U3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHe SIBJICHUS;

WCTIO/Tb30BaTh TeopeTHUecKre 3HaHUsl /i1 OO0BSICHEHHS OCHOBHBIX TIPHUHIUIIOB
paboTbl WU3MEPUTE/IbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUUECKUX
TMpOLIECCOB;

35



TIPUBOJUTHL TIpMMeEpPbl BK/IaJa POCCUMCKUX U 3apyDe)KHBbIX YyuéHBIX-(HU3UKOB
B pa3BUTHeE HayKH, B 00bsICHEHUE TIPOLIECCOB OKPY>KAtoIllero MUpa, B pa3BUTHe TeXHUKU
Y TeXHOJIOTUH;

aHa/lM3UpOBaTh W OLleHUBaTh TIOC/eACTBUS OBITOBOW M TIPOM3BOJCTBEHHOM
JlesiTeTbHOCTU  YesioBeKa, CBSI3aHHOW C (PUM3UUeCKUMM MpoLeccaMu, C TO3ULIUU
9KOJIOrTMuecKoi 6e30macHOCTH, TIpe/iCTaB/IeHrH O paljOHaIbHOM TIPHUPOAOIIOIH30BAHNUHY,
a Tak>Ke pa3yMHOM HCI10/Tb30BaHUM [I0CTHKeHUI HayKU U TeXHOJIOTUH JIJis JabHenll1ero
pa3BUTHS Ye/I0BeueCcKoro o0IIecTBa;

NIPUMEHSITh ~ pa3/vuHble Crmocobel  paboThl ¢ uWHPOpMaLWel (U3NUeCKOro
COJlep>KaHUsi C WCIO/Ib30BaHWEM COBPEMEHHBbIX WH(GOPMALIMOHHBIX  TeXHOJIOTUM,
MpU 3TOM MCIO/b30BaTh COBpPeMeHHble WH(OPMALMOHHbIE TEXHOJIOTUU /i1 TIOUCKa,
rnepepabOTKU U TIpebsiBlieHUss yueOHOW W Hay4HO-TIOMNYJISIPHOM UHQOpMaLUH,
CTPYKTYDUPOBaHWSI W UHTepIipeTalud WH(pOpMalMW, TMOJyUYeHHONW W3 pa3/InyHbIX
VMCTOYHUKOB, KDUTHUYECKM aHaIM3MpOBaTh IOJy4yaeMyr MH(OPMALMIO U OL|eHUBATh eé
JIOCTOBEPHOCTh KaK Ha OCHOBEe UMEOINXCSI 3HaHWM, TaK U Ha OCHOBE aHa/l13a UCTOUHHKA
vH(dopmaluy;

MPOSIB/ISITH  OpPraHW3allMOHHbIE W TI03HaBaTe/lbHbIEe YMEHUSI CaMOCTOSITEIbHOIO
npuobpeTeHns1 HOBBIX 3HAHWW B TIPOL[ECCe BBLITIOJIHEHUSI TIPOEKTHBIX U yueOHOo-
HCC/ieloBaTe/IbCKUX paborT;

paboTaTh B rpyIre C UCTIOJTHEHHWEM Pa3/IMUHbIX COLIMAIbHBIX POJieH, T/IaHUPOBATh
paboTy Tpymmbl, palMoHAIbHO pacrpefensTbh [esTelbHOCTh B HeCTaHAApPTHBIX
CUTyaLMsX, aZleKBaTHO OL|eHUBAaTh BK/aJ KaXkK[0ro U3 YYaCTHMKOB IPYIIIBI B pelleHue
paccMaTprBaemMoi TipobJiemsl;

MPOSIBJIITE ~ MOTHBAL[MI0O K  Oyayiied  npodeccroHalbHOW  /leATebHOCTH
IO CMeLUabHOCTSM (PU3MKO-TeXHUUECKOTO MPOQUIIS.
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TEMATUYECKOE INTIAHNPOBAHUE

10 KVTACC
HaumenoBaHue
Ne KomnuuectBo OCHOBHBIE BU/IbI I€ITE/TbHOCTH
paszesioB U TeM [IporpammMHoOe copeprkaHue
/I YyacoB o0yyJaroImxcs

y‘—IE6HOl"O rmpegmMeTa

Pa3pen 1. HayuHbIi MeTOA 1T

03HaHMS IPUPOABI

1.1

HayunsbIi meToz,
MO3HAHUS TIPUPO/IbI

4

dusuka — GyHAaMeHTabHas HayKa

o npupojie. HayuHblii MeTOZ 1TO3HaHUS
Y MEeTO/Ibl UCC/Ie/IOBaHUS (PU3NUECKUX
SIBJIEHU .

OKCIlepuMeHT U TeopHsl B Tpoliecce
ro3HaHus Npupozpbl. Habsrogerne u
5KCIIePUMEHT B (PH3HKeE.

Crioco6n1 n3MepeHust GPU3NUECKUX
BeJINUMH (aHa/I0TOBbIe U [IU(POBbLIe
M3MepuTe/ibHbIe PUOOoDPHI,

KOMITbKOTEPHBIE IaTYNKOBLIE CI/ICTEMBI).

[TorperHoCTH U3MePeHNH PU3NUECKUX
Be/TunH (a0CO/MIOTHAS U
OTHOCUTeJIbHas).

MogenupoBaHue (hr3UUeCcKUX siBJIeHUN
Y TIpoLieccoB (MaTepuasibHas TOUKa,
abCOJTIOTHO TBEP/I0E TeJl0, HueaTbHasl
YKUJIKOCTh, U/lea/TbHBIM ra3, TOUeUHbIH
3apsj). ['unore3a. ®u3nuecKrii 3aK0H,

Yyactue B IUCKyCCUH O POJTU
(busrueckoul Teoprur B pOpMUPOBaHUHA
Tripe/icTaB/ieHU 0 hH3MUeCcKol KapTUHe
MHpa, MecTe (PU3nUeCKOr KapTUHbI
MUpa B 0011[eM psily COBpeMeHHbIX
€CTeCTBEeHHO-HayYHbIX [pe/ICTaBIeHUN
0 MpUpO/JeE.

M3yyeHue NMOHATHUN «TUIIOTE3a»,
«(pU3MUeCKUii 3aKOH», «(hr3ndecKas
TEOpUsd».

PaccmoTpeHue rpaHul] IpUMEHUMOCTH
(bu3rUyeCcKux 3aKOHOB.

CpaBHeHHe U3MepeHUN (PU3nUeCKUX
BeJIMYMH MPU NMOMOILIY aHAJIOTOBbIX U
L[U(PPOBBIX U3MePUTETBLHBIX TPUOOPOB,
HaTpuMep, MpU U3MepPeHHH CUJIbI TOKa U
HarpsbKeHUs1 B 1[eNy NTOCTOSTHHOTO TOKa
TIPYU MOMOLIM aHAJIOTOBBIX U LU POBBIX
M3MepUTe/IbHbIX MPHUOOPOB.
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I'PaHULIbI ero MPUMEeHUMOCTH.
dusnyeckas Teopus.

Posb 1 MecTo (pu3uKu B (hOpMUPOBAHUH
COBPeMEHHOW Hay4YHOW KapTHHBI MUDa,
B MIPAKTUYECKOM J1eITeIbHOCTH JII0ZeN

OcBoeHMe CII0COO0B OLIEHKU
MOrPEeIIHOCTEeN U3MEPEHHUN.

OcBoeHHEe OCHOBHBIX MPUEMOB pPabOThI
¢ udpoBoii 1abopaTopueii 10 GU3MKe,
Haripumep, TIpu U3MepeHuu PU3nUecKux
BeJTMUMH TIPU TTIOMOIIY KOMITbIOTEPHBIX
JIaTUYNKOB

Wtoro 1o pa3geny 4
Pa3pen 2. MexaHuka
2.1 | KunemaTuka 10 MexaHuueckoe JBUKeHue. [IpoBejjeHre KOCBEHHBIX U3MEpPEeHUM

OTHOCUTE/IBHOCTh MeXaHUYECKOr0
ABrkeHus. CUcTeMa OTCUéTa.

[psimasi ¥ oOpaTHas 3aJjlaul MeXaHUKH.
Pajnyc-BeKTOp MaTepranbHOU TOUKH,
ero MpoeKLU1 Ha OCU CHUCTEMBI
KoopAuHart. TpaeKkTopus.
[TepemeriieHue, CKOPOCTh (CpeAHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
yCKOpeHue MaTepuaJbHOU TOUKH, UX
TIPOEKLMU Ha OCU CUCTeMbI KOOPJMHAT.
CrnoyxeHue repemellleHr! U CJI0’KeHre
CKOpOCTeH.

PaBHOMepHOe ¥ paBHOYCKOpPEeHHOe
NIPSIMOJIMHEHOE [BWXKEHUE.
3aBUCHMOCTb KOOpJUHAT, CKOPOCTH,
YCKOpeHUsI U TTyTU MaTepraibHON TOUKU
OT BpeMeHU U UX rpa(UKHu.

MI'HOBEHHOM CKOPOCTH M YCKOPEHUSI
Tesia, B TOM UHCJIe YCKOPEHHS
cBOOOHOTO TIa/ieHus1, TIPOBefieHHe
HCCIe/JOBAaHMS 3aBUCUMOCTEN MeXTy
(bu3rueCcKUMH BeJIMUMHAMU (Y TU

OT BPeMeHH TPY PaBHOYCKOPEHHOM
JBIDKeHUH, Tlepuozia obpaliieHus
KOHHUYeCKOro MasiTHUKA OT ero
TlapaMeTPOB) U OILITOB TI0 TIPOBEPKE
Tpe/IJI0’KeHHOW TUTOTe3bl

TIPU M3y4YeHUH PaBHOYCKOPEHHOTO
TIPSIMOJTUHEMHOTO IBVKEHUS, IBUKEHUS
TeJia, OpOIIIeHHOTO TOPHU30HTA/TLHO,
JBIDKEHUS TeJjia 110 OKPY>KHOCTH

C TMTOCTOSIHHOM 10 MOZYJ/TFO CKOPOCTBIO.
OmnpepeneHre abCOMOTHBIX U
OTHOCHTEJTbHBIX TTOTPeIIHOCTeH
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CBobOoziHOe TIaZieHne. Y CKOpeHue
cBobOO/IHOTO MajieHus. [IBryKeHHe Tea,
OpoIIeHHOT0 TI0/ YT/IOM K TOPHU30HTY.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTU U
YCKOpeHUsI MaTepuabHOM TOUKU

OT BpeMeHHU U UX rpadrKu.
KpuBo/vHeliHOe [BWXeHue. [IBrkeHne
MaTepuasbHOW TOUYKH M0 OKPY>KHOCTH.
YrnoBas u muHelHast CKopocTs. [lepuos
Y yacToTa obpaiieHusl.
[leHTpoCTpeMuTebHOE (HOpMa/bHOE),
KacareJibHOe (TaHreHLMaJbHOoe) U
TIO/THOe YCKOpeHUe MaTepuaibHON
TOYKHU.

TexHuuyeckue yCTpOUCTBa U
TeXHOJIOTUYECKUe MPOLIeCChI:
CIIAJIOMETP, ABW)KEHHEe CHapSIOB,
LielHble, 11ecTepéHyaTbie U peMEHHBIe
riepe/iaur, CKOPOCTHBIE JIU(PThI

v3MepeHUl (U3NUYeCcKrx BeJIMUKH.
OLleHKa rpaHuL] NOTPELIHOCTEMN.
V3yueHure MOJje/ii CUCTEMBI OTCUETa,
CpaBHEHME MyTeu, TPaeKTOPUl,
CKOPOCTeH ABW)KEHUSI OJJHOTO U TOTO XKe
Tesla B Pa3HbIX CUCTEMAaxX OTCUETaA.
AHann3 pa3HbIX CIT0c000B
HCC/IeJOBaHUS JBYDKEHUM.
PaccmoTtpeHue ripefieTbHOTO Iiepexo/ja
Y M3MepeHre MrHOBEHHOUM CKOPOCTH.
MoenvipoBaHHe TTpeoOpa30BaHuUs
JBI)KEHUH C VCTI0/Ib30BaHUEM
MEeXaHU3MOB, U3yUYeHue
ripeoOpa3oBaHusl YII0BON CKOPOCTH

B Pe/IyKTOpe.

AHanu3 HaripaBJ/iIeHUs1 CKOPOCTH

TIPY JBUYKEHUU M0 OKPYKHOCTH.
PerieHue pacuéTHBIX 3a7jau C SIBHO
3a/IaHHOW U HEesIBHO 3a/laHHOM
(bu3rueCcKou Mo/jie/iblo C
WCII0/Tb30BaHMEM OCHOBHBIX 3aKOHOB U
(bopMys1 KHUHEMaTUKU.

PellileHie KaueCTBEHHbBIX 3a/iay,
TpeOyIOIMUX MpUMeHeHUs 3HaHU!

10 KWHEeMaTHKe.

OO6BsicHeHHe YCTPONCTBA U TIPUHILIUATIA
JIeHCTBUS CIIUJJOMETPA, 1eTTHBIX,
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LIeCTepéHYaThIX U PeMEHHBIX Tiepead,
CKOPOCTHBIX TU(DTOB.

OObsicHeHUe IB>KeHHsT CHapsI/IOB.
OmnpeiesieHre yCA0BUI MPUMEHUMOCTH
Mogzener (rU3nYecKux Tes U MpoLecCcoB
(sB/I€HMI): MaTepUua/bHasl TOUKa,
PaBHOYCKOPEHHOE JBU)KEHUE,
CcBOOO/IHOE TTa/IeHHe.

BrimoHeHWe yueOHBIX 3a/jaHUN

Ha aHa/TM3 MeXaHUUeCKHX NpOoLieCCOoB
(sIBJI€HUI) C HUCII0/Ib30BaHHEM
OCHOBHBIX TTOJIO’KEHUM U 3aKOHOB
KWHEMAaTUKH: OTHOCUTEJIbHOCTD
MeXaHUUeCKOTO0 JIBW>XKeHusl, (hOpMYyJibl
KWHEeMaTUKWA PaBHOYCKOPEHHOT'0
IBIDKeHUs], TipeoOpa3oBanus ["anvnes
JI71s1 CKOPOCTH M TIepeMelLleHus.
Wcnonbs3oBanue [T-TexHOoMOrMMA

ripu paboTe C 0MOJTHUTE/TbHBIMU
HMCTOYHMKAMU MH(OpMaLUU 10 TeMe,
VX KDUTUUECKUM aHa/n3 U OLieHKa
JIOCTOBEPHOCTH

2.2

HOuHaMmuka

[TepBeiit 3ak0oH HerOTOHA.
HepuuanbHble CUCTEMBI OTCYETA.

HPI/IHL[I/IH OTHOCUTeNbHOCTH ['anunes.

HenHepiiyabHbIe CUCTEMbI OTCUETA
(onipepenieHyie, IpUMeEDHI).

[TpoBe/ieHVe KOCBEHHbIX M3MepeHui
pPaBHO/IeHCTBYIOIIeN CUJT U
Ko3(duirieHTa TpeHUs CKO/TbKeHUs,
TIpoBe/ieHHe UCC/ie/JOBaHus
3aBUCHUMOCTeN (PU3NUeCKUX BeJIMUKH
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Macca tena. Cuna. IIpuHuumn
CyTepIio3vLIUU CUJL.

Btopoti 3akoH HploTOHa

JlISI MaTeprUaibHOM TOUKU.

Tpetuit 3akoH HeroTOHa 7151
MaTepHuabHbIX TOYEK.

3aKOH BCEMUPHOTI'O TATOTEHUSI.
OKBUBaJIEHTHOCTh FPABUTALMOHHOW 1
WHEPTHOM MacChl.

Cuna TsoKeCTH. 3aBUCMMOCTh YCKOPEHUS
cBOOOJHOTO Ma/ieHUsI OT BBICOThI

Ha/, [I0BepXHOCTHIO IIJIaHeThl U

oT reorpadruecKou HUPOTHI.
[Br>xeHne HeOeCHBIX Te U UX
CIIyTHUKOB. 3akoHbI Keruiepa.

ITepBast KocMuyeckast CKOPOCTb.

Cuna ynipyroctu. 3akoH I'yka. Bec Tena.
Bec Tena, JBWXKYILErocsi C yCKOPeHHUeM.
Cuna tpenus. Cyxoe TpeHue. Cuna
TPEHUS CKOJIb)XEHUS U CHJla TPEeHUS
nokosi. Kosgdurment tpenus. Crna
COTIPOTUBJ/IEHUS [P JBVKEHUU TeJla

B )KM/IKOCTH WJIU rase, eé 3aBUCMMOCTb
OT CKOPOCTU OTHOCUTEJILHOT'O
JBKEHUS.

[asnenue. 'uagpocratnyeckoe
naBjenue. Cruia Apxume/ja.
TexHUUecKue yCTpOUCTBA

(cun ynpyrocTty, BO3HUKAKOIIUX

B IIPY>KUHE U pe3rHOBOM obpa3ije,

OT ux JiehopMalivin) U OTbITOB

T0 TPOBePKe Mpe/I/I0’KeHHOM TUIoTe3bl
TIpU U3y4YeHUU JBrKeHUs Opycka

110 HAK/IOHHOM TIJIOCKOCTH, JBVKEHUS
CUCTeMbl CBSI3aHHBIX TeJ, AedopMaliuu
TeJl.

OmpenesieHre aOCOMFOTHBIX U
OTHOCHTE/TbHBIX TIOTPeITHOCTeN
v3MepeHu (pU3nuecKux BeIMUmH.
O1jeHKa I'paHuL] TOTPeITHOCTeM.
VccnenoBaHue JBUKEHUsI CUCTEMBI TeJl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepe3
NéTKuii 0JI0K, ABMKEHHUST OpycKa

T10 HAaKJIOHHOM TJIOCKOCTH

C repeMeHHbIM K03((DHUI[MEHTOM TPEHMS,
JBIDKEHUS TPy3a Ha Ba/ly C TPEHUEM.
HabntozeHue IBY>KeHUs Tesl

B WHEPLIMAIBHBIX U HeWHEePLMAIbHBIX
cucTeMax OTCUéTa, HarpuMmep, KaueHust
JBYX L[WIMH/IPOB WM 111apOB Pa3HOM
MacChl C OJJMHAKOBbIM yCKOPEeHUeM
OTHOCUTEJIbHO HeWHepLUaIbHOU
CUCTEeMBbI OTCUETa.

M3yueHue 11eHTPOOE)KHBIX MEXaHU3MOB.
CpaBHeHHe CUJT TPeHUsI TTIOKOsI, KaueHusI
Y CKOTbKeHUS.
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" TeXHOJIOrn4YeCKHe IponecchI:
IMMOALIWITHUKH, ABHXKEeHHEe
NCKYCCTBEHHEIX CITYTHUKOB

PelieHrie pacuéTHBIX 3a71a4 C SIBHO
33/IaHHOU U HEeSIBHO 3a/laHHOM
(bu3ruecKoi Mojie/bio

C UCI0/Ib30BaHWEM OCHOBHBIX 3aKOHOB
1 (hOpMyJ1 KWHEMaTHUKU U IUHAMUKHU.
PellieHre KaueCTBeHHbBIX 3a/iay,
TpeOyOIIUX MPUMeHeHUs 3HaHUM

0 KWHEeMaTHKe U TUHAMUKe.
OO6BsicHeHHe YCTPOMCTBA 1 MIPUHIUTIA
JIeWCTBUS TTOAIIUITHHKOB.

OO6BbsicHeHHUe ABMXeHUsI NCKYCCTBEeHHbBIX
CITyTHUKOB.

OmnpeiesieHre YCA0BUM MPUMEHUMOCTH
Mozesier (pU3MYeCcKrx Tes U MPoLieCCoB
(aB/1€HMI): MHEepLMa/IbHAsA CUCTeMa
OTCuéTa, MaTepUaibHas TOUKa,
abcomoTHO yripyras AedopMaliusi.
BrimonHeHWe yueOHBIX 3a/jaHUN

Ha aHa/IM3 MexaHWYeCKHX MpPOoLeCcCoB
(sIBJIeHUH) C UCM0JIb30BaHHUEM
OCHOBHBIX MOJIOXKEHUH U 3aKOHOB
JVHaMUKU: TpU 3aK0Ha HbIOTOHa,
MPUHLIUM OTHOCUTEeTLHOCTH ["anues,
3aKOH BCEMMPHOTO TSITOTEHUS.

Pabora B rpymmax Impu 00Cy»KIeHUN
BOIIPOCOB MeXXIPeJIMeTHOI0 XapakTepa
(Hanpumep, no TeMe «[IBr>keHne

B TIPUPOJIE»)
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2.3

CraTuka TBEpPAOro
Tesa

ABcosroTHO TBEPAOE Teso.
[TocTtynarensHOe U BpaljaTeabHOe
JBYDKeHHe TBEpZOro Tesna. MoMeHT
CWJIbI OTHOCUTEIBHO OCH Bpall|eHUsl.
ITneuo cunbl. CrioXkKeHUe CUl,
TIPUIO’KEHHBIX K TBEPJOMY TeJy.
LIeHTp TsKeCTH TeJia.

YcnoBusi paBHOBeCHs TBEPZOrO TeJa.
YcronurBoe, HeyCTOMUUBOE,
Oe3pa3nuuHoOe paBHOBeCHe.
TexHUUeCcKue yCTpOUCTBa U
TeXHOJIOTMUeCKHe MPOLIeCChI:
KPOHILTEWH, CTPOUTEeTbHBIN KpaH,
peléTyaTble KOHCTPYKLIUU

[TpoBesieHUe UCCeJOBaHUS YC/IOBUM
paBHOBeCHsI TBEPAOrO Tesa, UMeOLLero
0Chb BpallleHHsI; KOHCTPYHMPOBaHUe
KPOHIITEMHOB U PacyéT CUJI YIIpyrocTy;
M3yuyeHue YCTOMUMBOCTU TBEP/OTO Tea,
VMIMEIOLLIero IJI0Ia/[b OMOPHI.

PerieHue pacuéTHBIX 3a/1au C SIBHO
3a/IaHHOM U HEesIBHO 3a/IaHHOU
(hr3rUeCKOU MOJENbIO C
WCI0/Ib30BaHEeM OCHOBHBIX 3aKOHOB U
(opMyJT CTaTUKH.

PerieHue KauecTBeHHBIX 3a/1ay,
TpeOyOIIUX NMPUMeHeHUs] 3HaHUM

T0 CTaTHKe.

OOBbsicHeHUe yCTPOMCTBA U TIPUHLIUIIOB
JIeMCTBUST KPOHIITeHa, CTPOUTE/IbHOTO
KpaHa, peliéTyaTbiX KOHCTPYKLIUM.
OrnpefiesieHre yCJI0BUM NPUMEHUMOCTU
Mozienielt (pusnueckux Tesi: abCoMOTHO
TBEpZ0€ TeJIOo.

BrimoHeHWe yueOHBIX 3a/jaHUN

Ha aHa/IM3 MexXaHWYeCKHX MPOoL[eCCOB
(SIB/I€HUI) C UCIIO/Ib30BaHUEM
OCHOBHBIX MOJIO)KEHUM U 3aKOHOB
CTaTUKU: YCJIOBHUSI PABHOBECHS TBEPIOTO
Tena
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2.4

3aKOHBI COXpPaHEeHUS B
MeXaHHKe

10

WmryibC MaTepyaabHOM TOUKH,
CUCTeMbI MaTepUa/bHbIX TOUeK. LIeHTp
MacC CUCTeMbI MaTepUasbHbIX TOYEeK.
TeopeMa 0 JBUKeHHH L[eHTpa Macc.
VMrTyibC CH/TBI ¥ U3MEHEeHUe UMITy/ThCa
Terna.

3aKOH COXpaHEeHUs1 UMITYJIbCA.
PeakTUBHOe JBUKEHHeE.

MomeHT UMMnyJ/ibca MaTepuaabHOU
Touku. [IpefcTaBneHue 0 COXpaHeHUH
MOMEHTa UMITyJIbCa B IIeHTPabHbIX
TIOJISIX.

PaboTa cusTbl Ha MaJIOM ¥ Ha KOHEUHOM
nepeMeliileHuu. ['padpuueckoe
Tnipe/icTaB/ieHre PabOThI CUJIBI.
MOILLIHOCTb CUJIBI.

KuHeTUuecKkasi SHeprusi MaTepraabHOU
TOuku. Teopema 00 U3MeHeHUH
KMHEeTUYeCKOU SHeprur MaTepruaibHOU
TOUKH.

[ToTeH1MabHbIE U HETIOTeHI[MaIbHbIe
cunbl. [ToTeHIMaMbHasA SHEPTUsl.
[ToTeH1ManbHAs SHEPTUs YIPYTO

e opMUPOBaHHOM TIPYKUHBI.
[ToTeHLManbHAas SHEPrys Tesla

B O/JHOPOJHOM I'DaBUTAL[MOHHOM TI0JIE.
[ToTreHLManbHas SHeprus Tenia

[TpoBefieHNe KOCBEHHBIX W3MepeHUI
WMITyJIbCa TeJla, KHHETHUeCKOH U
MOTeHLIMaIbHOW YHepruu Tera,
MOIIHOCTH CHJIbI; TIPOBE/IeHNE OITbITOB
TI0 TIPOBEPKE IMPe/IJIOKEHHOW THITOTe3bI
TIPU M3y4YeHUHN PaBHOYCKOPEHHOTO
TIPSIMOJTUHEMHOT'O IBVKEHUS U
B3aUMOJIEUCTBUS Tel.

OmnpeneneHre abCOMOTHBIX U
OTHOCHTEJIbHBIX TIOTPeITHOCTeH
v3MepeHu (pr3nuecKux BeJIMUMH.
OrleHKa rpaHMUI] TIOTPEITHOCTEH.
[IpoBefeHue 3KCrieprMeHTa 110
CpaBHEHUIO W3MeHeHHsI UMITy/TbCa Tesa
C UMITY/TbCOM CHJIbI, U3MeHeHUsI
MOTeHIMaTbHOW YHEPT YU TIPYKUHBI

c paboToii CUsbl TpeHUS.
WccienoBaHue cOXpaHeHUsl UMITY/IbCa
TIPU YIIPYTOM B3aUMOJIeCTBUY,
COXpaHEeHHsT SHEPTUH MPU CBOOOHOM
nafieHuu.

OmnpepeneHrie pabOTbI CUIbI TPEHUS
TIPU ABW)KEHUH TeJsla 110 HaK/IOHHOMN
TIJTIOCKOCTH.

Habmromenre u 00bsicHeHHe
PEAKTUBHOTO JBYKEHMS.

PerrieHrie pacuéTHBIX 3a/1a4 C SIBHO
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B I'DaBUTAL[MIOHHOM I10Jie OJHOPOJHOI O
1apa (BHYTpU W BHe 111apa).

Bropast KocMrueckast CKOpOCTb.

TpeTbsa KoCMUYeCKasi CKOPOCTb.

CBsi3b pab0ThI HEMOTeHIMATBHBIX CUJT

C U3MeHeHreM MeXaHN4YeCKOU 3Hepruu
CUCTeMbI Tejl. 3aKOH COXpaHeHUs
MeXaHUYeCKOM SHepruu.

Ynpyrue 1 Heyrpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHyu /151 vjeaTbHOU
JKUJKOCTHU Kak C/1e[jCTBHe 3aKOHa
COXpaHeHMs] MeXaHU4eCKOU SHepPIrUu.
TexHHUUyeckue yCTpPOWCTBa U
TeXHOJIOTMYeCKue MpoLeCcChl: JBUKeHHe
pakeT, BOJAOMET, KONEp, MPY>KUHHbIN
MMCTOJIeT, TUPOCKOT, (PUTrypHOe KaTaHue
Ha KOHbKax

3a/laHHOM 1 HEesIBHO 3a/laHHOM
(bu3ruecKou Mo/ie/ibio

C UCT0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopmyJ1 MeXaHUKHU.

PerieHue KauecTBeHHBIX 3a/1ay,
TpeOyIOIMUX MPUMeHeHUs] 3HaHUH

110 MeXaHUKe.

OO6BsicHeHHe TTPUHITUIIOB AeHCTBUS
BO/IOMETA, KOIEépa, MPy>KUHHOTO
MUCTOJIeTa, TUPOCKOMa.

OOBsicHeHHe IBV)KEeHUS PaKeT,
(burypHoro KkataHusi Ha KOHbKax.
OmnpeiesieHre yCa0BUI MPUMEHUMOCTH
MoZzeneur (pU3nYecKux Tes 1 TPoLiecCcoB
(ssBneHMi): abCOMIOTHO YIIPYroe u
abCo/II0THO HeyTIpyroe CTOJIKHOBEHHUSI.
BrinosiHeHUe yueOHbIX 3a/JaHUN

Ha aHa/IM3 MexXaHWYeCKHX MpOoL[eCCOB
(sIBJIEHUI) C UCIMOJIb30BaHHWEM 3aKOHOB
COXpaHEeHUs1 B MeXaHUKe: 3aKOHBI
COXpaHeHUs1 UMIYJIbCa U MeXaHUUYeCKOou
9HEepPI'vH, CBsA3b pabOTHI CUJIBI C
V3MeHeHueM MeXaHUUeCKOU SHepruu
Terna.

Wcnonb3oBanue [T-TexHO/MOrMM TIpU
paboTe C AOTIO/IHUTETbHBIMHU
VMCTOYHWKaMU MH(OpMaL|H 10 TeMe,
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nux KpI/ITI/IT—IECKI/Iﬁ dHd/IM3 1 OLIeHKd
AOCTOBEPHOCTHU

Wtoro 1o paszgeny

34

Pa3pgen 3. Mosieky/isipHas (pu3uKa 4 TepMOJAUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHeTUYeCKOM
TeOpUr

13

OCHOBHBI€ TIOJI0’KEHUST MOJIEKYJISIPHO-
kuHeTrnueckou Teopur (MKT), ux
orbITHOe o6ocHoBaHue. [Juddy3us.
bpoyHOBCKOe aBUXeHue. XapakTep
JIBIDKEHUS U B3aUMOZIeMCTBUS YaCTHI]
BelllecTBa. Mozenu CTpoeHus rasos,
JKUJIKOCTEUN U TBEPABIX Tes U
00BsiCHEHUe CBOMCTB BelljeCTBa

Ha OCHOBe 3TuX Mozeiend. Macca u
pa3Mepbl MOJIEKYJ (aTOMOB).
KomruecTBO BelliecTsa.

ITocTtossHHas ABorazpo.

TenioBoe paBHOBecue. TemriepaTypa u
crioco6bl eé umepenus. 11kana
Temnepatyp Llenbcus.

Mogenb ujeanbHOro rasa

B MOJIEKYJ/ISIPHO-KMHETUYECKOM TEOPUH:
YaCTULIbI Ta3a JBWKYTCS XaOTUYECKU U
He B3aMMOJ€UCTBYIOT APYT C APYTOM.
['a30Bble 3aKOHBI. Y paBHeHUe
MeneneeBa—KnaneiipoHa. AGcomoTHas
TemriepaTypa (1liKaJjia TeMriepaTyp
KenbBuHa). 3akoH [lanbToHa.

[TpoBesieHUe U3MepeHUil TapaMeTpOB
rasa, mpoBe/leHHe UCC/Ie0BaHUM
3aBUCUMOCTel (PU3nUecKux BeJTMUUH U
OTIBLITOB TIO MPOBEPKe TIpe/I/I0KeHHOM
TUMNOTe3bl NPU U3yYEHUU YCTaHOB/IEHUS
TEeTJIOBOT'0 PaBHOBECHSI U U30TIPOL[eCCOB
B rasax.

OmpenesieHre abCOMFOTHBIX U
OTHOCHTE/TbHBIX TTOTPEITHOCTeN
v3MepeHUl (U3NUYeCcKrX BeJIMUKH.
O1jeHKa rpaHuL] MMOrPeIIHOCTeM.
JKcrnepUMeHTa/lbHasl poBepKa
yPaBHEHUS COCTOSTHUS U,eaIbHOrO rasa.
N3yueHue mojesneli: ABMKeHUSI YaCTUL]
Bell[eCTBa, OPOYHOBCKOT'O JIBHKEHUSI.
onbiTa LlITepHa, KpUCTaNTUYECKUX
PelLETOK.

PeriieHre pacuéTHBIX 3a/lau C IBHO
3a/laHHOM 1 HesIBHO 3a/laHHOU
(pr3nUeCKOU MOJENbIO C
WCII0/Ib30BaHEM OCHOBHBIX 3aKOHOB U
dhopmys1 MOJIEKYISIDHON (PU3KKU.
PelieHre KaueCTBEeHHBIX 3a/1ay,
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M3onporieccsl B WjeanbHOM rase

C TTOCTOSIHHBIM KOJTMUeCTBOM BeLleCTBa.
['padpuueckoe ripejcTaB/ieHUe
M30I1pPOLIeCCOB: U30TEPMa, U30X0Pa,
n3obapa.

CBsi3b MeXXJy AaBleHUEM U CpeJHel
KUHETUYECKOU dHepruen
MOCTYNAaTe/bHOTO TETJIOBOTO JABMKEHUS
MOJIEKYJI UZlealbHOro rasa

(ocHOBHOe ypaBHeHUe MOJIEKYISIPHO-
KWUHEeTUYeCKOW Teopuu UjieaabHOro
rasa).

CBs13b a0COJIFOTHOM TeMIiepaTyphl
TePMO/IMHaMUUeCKOU CUCTeMbI

CO CpeJiHEN KMHEeTUYeCKOW SHepryuen
MOCTYMaTe/bHOTO TeTJIOBOTO JABMXKEHUS
eé yacTull.

TexHHUuecKue yCTpoWCTBa U
TeXHOJIOTUYECKUe MPOLIeCChI:
TepMoMeTp, bapomeTp, rosiyueHue
HaHOMaTepuaioB

TpeOyIOIUX MPUMeHeHUs] 3HaHU!

T10 MOJIEKY/ISIPHOU (hH3UKe.
OObsicHeHMe yCTPOMCTBA U TIPUHITUIIA
JIeficTBYsI TepMOMeTpa, bapoMeTpa.
OObsicHeHHe TIO/TyYeHHsT
HaHOMaTepUasoB.

OmnpeiesieHye yCa0BUM MPUMEHUMOCTH
Mozeseld (hr3nuuecKrx Tes U TpoLiecCoB
(sB/E€HUI): MO/ie/iel ra3a, )KUJKOCTU U
TBEPAOTrO (KpUCTA/I/IMYeCKOro) Tesa,
W/ieasibHOrO rasa.

BrinosnHeHWe yueOHbIX 3alaHUM

Ha aHa/u3 TeIUIOBbIX MPOLIECCOB
(sIB/I€HUI) C UCTI0Tb30BaHUEM
0CHOBHBIX noJioxkeHnd MKT u 3akoHOB
MOJIEKY/IIPHOM (DPM3UKU: CBSI3b /laB/IeHUS
W/ieasbHOrO ra3a co cpefjHer
KWHETHUYeCKOU SHepryuen TerjioBoro
JIBIKEHUSI U KOHLIeHTpaLuel ero
MOJIEKY/JI, CBSI3b TEMITepaTyphl Bell[eCTBa
CO CpeJiHeN KMHEeTUUYeCKOW SHepryuen
TEeTJIOBOTO JBW)KEHHs ero YaCTHLI,
CBSI3b [laBJIeHUsT U/eabHOIO Ta3a

C KOHL|EHTpAaLel MOJIEKY/T U ero
TeMIIepaTypou, ypaBHEeHUe
MenieneeBa—KnanelipoHa
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3.2

TepmogvHaMUKa.
TerioBwie MallIUHBI

14

TepmoauHamuueckasi (T1) cuctema.
3a/jaHyie BHEIIHUX yCJIOBUX

JJ/1s1 TePMOJJMHAMUYECKOM CUCTEMBI.
BHelllHVe U BHYTpeHHYe [1apaMeTphl.
[TapameTpbl TEpMOAMHAMUAYECKON
CUCTEMBI KaK CpeZIHUe 3HaUeHUst
BeJIMYMH, OIUCHIBAIOLMX €€ COCTOsSIHNE
Ha MUKPOCKOITUYECKOM YPOBHE.
HyneBoe Haua/io TepMOJAUHAMUKHU.
Camornpon3Bo/IbHAas peJlakcarys
TepPMOJMHAMUUeCKOW CHCTEeMBbI

K TeIJIOBOMY PaBHOBECHIO.

Mopenb ueanbHOTO rasa

B TepMOJMHaMUKe — CUCTeMa
yPaBHEHMI: YpaBHEHUE
MeHgeneeBa—KnamnerpoHa u
BBID&)KeHUe [/1s1 BHyTPeHHel 3Hepruu.
Y cnoBUsS NpUMEHUMOCTH 3TOU MOJe/H:
HU3Kasl KOHLIeHTpaL1sl YaCTUL], BbICOKHE
TeMIieparypsl. BolpakeHue

J71s1 BHyTPEHHEW SHepruv
OZIHOATOMHOTI'0 M/leaIbHOro rasa.
KBasucraTtrueckre 1 HeCTaTUUeCKHUe
TIPOLIeCCHI.

OnemeHTapHasi paborta

B TEpMO/JMHaMUKe. Brrurcienve
paboTsI 1o TpaduKy mpoiiecca

V3mepeHue yzieIbHOM TETIJIOEMKOCTU
pa3HbIX BellleCTB, UX CPaBHEHUE,
MpOBe/ieHre UCCeOBaHUN
3aBUCUMOCTel (PU3nuecKux BeJTMUUH U
OMBITOB T0 MPOBEPKe Mpe//I0KEeHHON
TUMOTe3bI NPU U3yYeHUU MPOL[eCCOB
TeryiooOMeHa U ajuabaTHOrO mpotiecca.
OmpenenieHre abCOMOTHBIX U
OTHOCUTE/IbHBIX MOrPEIIHOCTeN
r3MepeHun (PU3NUeCcKrx BeJTMYMH.
OLjeHKa rpaHuL] MOTPeLHOCTEN.
N3yueHne B3aMOCBSI3U SHEPryUr
MeKMOJIEKYJIIPHOT O B3aUMO/ENCTBUS U
TeMIepaTypbl KATIEHUs )KUJKOCTEM.
M3yueHue TeMIOBbIX JIBUTATe/Ien

C MCTI0/Tb30BaHMEM KOMIbIOTEPHBIX
MoOJeseu.

WccnenoBaHue pa3HbIX Clioco0b60B
M3MEeHEeHUs] BHYTPDEHHEN SHepruu.
PellieHuie pacuéTHBIX 3a7iay C SIBHO
3a/laHHOM 1 HesIBHO 3a/laHHOU
(pr3UUeCKOU MOJeNbI0

C UCI0/Ib30BaHWEM OCHOBHBIX 3aKOHOB
Y (hOpMYJT MOJIEKY/ISIDHOW (PU3KKH

Y TePMO/IMHAMUKHU.

PellleHrie KaueCTBeHHbBIX 3a/iay,
TpeOYIOIMUX MPUMeHeHUs] 3HaHUH
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Ha pV-auarpamme.

Terutornepejaua Kak criocod n3MeHeHUs
BHYTPEHHEU SHePruu
TepMOJUHAMUUECKON CUCTEMBbI

6e3 coBepitieHHs paboThl. KOHBeKIIHS,
TeIJIONPOBOAHOCTb, U3/TyUeHHUe.
KonunuectBo TernioTel. TerioéMKOCTb
Tesa. Y ieJibHas U MOJIsIpHast
TerJIOEMKOCTH Bell|eCTBa. YpaBHeHHe
Matiepa. Y jenbHasi TerioTa CropaHust
TOI/IMBA. PacuéT KosimyecTBa TerioThl
1pu Teruionepeznayve. [Tousatue

00 agmabaTHOM TIporiecce.

[TepBbIli 3aKOH TEPMOIMHAMUKH.
BryTpeHnHssa sHeprus. KonmuuecTtso
TeTUIOThI U paboTa Kak Mepbl U3MeHeHUsI
BHYTpPEHHEU SHepruu
TepMOJIMHaMUUeCKON CHUCTEMBI.
BTopoli 3aKOH TepMOIMHAMUKU

J/1s1 PABHOBECHBIX MPOLIECCOB: uepe3
3a/laHHOe paBHOBECHOE COCTOsIHUEe
TepMOJIMHAMUUeCKON CHUCTeMbI
TIPOXOAUT eJUHCTBeHHas ajirabara.
Ab6comoTHasi Temrieparypa.

BTopoli 3aKOH TepMOIMHAMUKHU

[/l HEDAaBHOBECHBIX MPOL[€CCOB:
HEBO3MOXKHO TepeJiaTh TeIIoTy

T10 MOJIeKY/IIpHOU (pU3nKe 1
TePMO/IMHAMUKe.

OObsicHeHMe yCTPOMCTBA U TIPUHITUIIA
JIeUCTBUS XOJIOJUTbHUKA,
KOH/JULMOHEPa, AU3e/bHOr0 U
KapOIOpaTOpHOTo ABUTATe/IeH, TTapOBOU
TypOWHBI.

OOBsicHeHHe TTOTyUYeHUs] CBePXHU3KUX
TeMIiepaTyp, YTUIN3alUU «TerJIOBbIX»
OTXO/IOB C WCII0/Ib30BaHHWEM TeIJIOBOTO
Hacoca, yTHIA3auy 6M00praHuYeCKOTo
TOTLJTUBA /1J151 BEIPAOOTKU «TeryIOBOM» U
5/71eKTPO3HEPTHUU.

BrimosHeHWe yueOHbIX 3alaHui

Ha aHa/u3 TeIUIOBbIX MMPOLIECCOB
(SIBJIEHUI) C UCTIOTb30BaHUEM
O0CHOBHbIX No0keHnt MKT 1 3aKoHOB
MOJIEKY/ISIPHOM (DU3UKU U
TePMOJVHAMUKU: TTePBbIM 3aKOH
TePMOJMHAaMUKH, 3aKOH COXPaHeHUSsI
SHEpPruu B TEIJIOBbIX MpOLieccax.
Wcnonb3oBanue [T-TexHonorum

1ipu paboTe C I0TIOJTHUTE/TbHBIMH
VMCTOYHUKaMU MH(GOpMaLUH 10 TeMe,
VX KDUTUUECKUM aHa/Iu3 U OLIeHKa
JIOCTOBEPHOCTH.

AHanu3 U oLleHKa Moc/ieiCTBUM
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oT OoJiee X0I0JHOTO Tejia K Oosiee
Harpetomy 0e3 KOMIeHcal[u1
(Knay3uyc). HeobpatumocThb
TIPUPO/THBIX TIPOIIECCOB.

[IpyUHLUIIBI AEVCTBUS TEMJIOBBIX MalllWH.

KIL.

MakcumanbHoe 3HaueHue KII/I.

ukn KapHo.

OKOJIOTUYeCKUe acCIleKThbl
VICIIO/Tb30BaHMs TETJIOBBIX JBUTaTe/eu.
TenoBoe 3arpsi3HeHUe OKPY KaroLer
cpepl.

TexHUUyeCcKue yCTpOUCTBa U
TeXHOJIOTUYECKHe MPOLIeCChI:
XOJIOAUIBbHUK, KOHAULIMOHED,
[3eJIbHBINA 1 KapOropaTOpHbBIN
JBUTATe/H, apoBasi TypOrHa,
TI0JIyYeHHe CBepXHU3KUX TeMIIeparyp,
YTUIN3aLUs «TEeIJIOBBIX» OTX0/[0B

C MCII0/Ib30BaHMEM TeIlJIOBOTI'O HAacoCa,
yTUIM3aLysi OMo00praHNueCcKoro
TOTLJTUBA [I/1s1 BEIPAOOTKHU «TerjioBON» 1
3JIEKTPO3HEPryun

WCTI0/Tb30BaHUsI TeIJIOBBIX JBUTaTesei
Y TETVIOBOTO 3arpsi3HeHNs1 OKpY Katolllei
cpejpbl C TIO3UL[UKU SKOIOTUYECKOU
6e3011acHOCTY; TIpe/ICTaB/IeHUM

0 palMOHAILHOM TPHUPO/I0TI0/Ib30BaHUH
(B rpotiecce TIOTOTOBKH COOOIIeHNH,
BBITIO/THEHUW IPYNIOBBIX ITPOEKTOB)

3.3

ArperaTHbie
COCTOSIHUA BelljecTBa.
@da30Bble nepexo/bl

12

[Tapoobpa3oBaHUe ¥ KOH/IeHCaLUsl.
VcnapeHuve U KureHue. Y iesbHas
TeryioTa mapoobpa3oBaHusl.
HacellleHHbIe ¥ HeHAChILLeHHbIe Maphbl.

HabJtio/1eHre CBOMCTB HaChII[eHHBIX
1apoB, MaJibIX JlepopMariuii,

TIpoBe/ieHre KOCBEeHHbBIX U3MepeHu
y/leJIbHOM TeryIoThI Ti/IaB/IeHus Jib/ia,
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KauecTBeHHas 3aBUCUMOCTb IJIOTHOCTH
Y [1aBJIEHUS HACBILIEHHOT O Tlapa

OT TeMIiepaTyphbl, X He3aBUCUMOCTb

oT 06bEMa HaChIIIEHHOTO Tapa.
3aBUCHMMOCTb TeMIIepaTypbl KUTIeHUS
OT JlaBJIeHUSI B )KUJIKOCTH.

Biia)kHOCTB BO3/yxa. AGCO/MOTHAsS U
OTHOCHUTeJIbHasA B/IaYKHOCTb.

TBépaoe Teno. Kpucrasyinyeckue u
amopdHbIe Tesla. AHU30TPOIUSI CBOMCTB
KpUucTasiioB. [1nasyieHue u
KPUCTa/NIM3aLvs. Y le/ibHas TerioTa
niaBsieHusi. Cybaumariysi.
Hedopmariuu TBEpAOrO Tena.
Pactskenue u okartue. Casur. Mogynb
FOnra. Ipezen ynpyrux gedbopMaiiuid.
TersioBoe pacimpeHue XXUAKOCTeU U
TBEPABIX Tesl, 00bEMHOE 1 TMHEMHOe
pacimpeHye. AHFapMOHHM3M TeTJIOBBIX
KosiebaHM UaCTHI] BelllecTBa Kak
TIPUYMHA TeIJIOBOTO PacCllIpeHus Tel
(Ha KaueCTBEHHOM ypOBHe).
[Tpeobpa3oBaHue sHepryu B (Da30BbIX
riepexo/ax.

YpaBHeHHe TeryioBoro banaHca.
[ToBepxHOCTHOE HaTsDKeHHe.
KoadduiiyieHT MoBepXHOCTHOT'O

abCoMIOTHOM B/IayKHOCTH BO3/yXa,
Ko3(duireHTa MOBepXHOCTHOTO
HaTsbKeHus1, MoayJisi FOHra.

M3yueHure 3aKOHOMEPHOCTeHN UCTapeHus
Y KUTIeHUSs )KUJKOCTeH, B TOM UMCIIe
KUTIeHUsI PY TTIOHW)KEHHOM JIaB/IeHUH,
HarpeBaHUs U TJIaBJeHUsT
KPHCTa/UTMUeCKOro BelleCTBa,
KaNW/ISIPHBIX SIBJIEHUM, CMauMBaHUSI.
[TpoBe/ieHUEe OMBITOB C MbUIbHBIMU
IJIEHKaMHU.

NccnenoBanue mojenu
HEeHbIOTOHOBCKOM »KU/JKOCTH.

PerieHue pacuéTHbBIX 3a/jau C SIBHO
3a/IaHHOM U HEesIBHO 3a/laHHOM
(bu3rueckKou Mojie/bio

C UCI0/Tb30BaHWEM OCHOBHBIX 3aKOHOB
1 (hopMy/1 MOJIeKY/ISIPHOW (PU3UKHU U
TePMO/IMHAMUKHU.

PeriieHre KaueCTBeHHBIX 3a/iay,
TpeOyOIIUX NPpUMeHeHUsT 3HaHUM

110 MOJIeKY/ISIDHOM (hU3MKe U
TepPMO/IMHAMUKe.

OO6BsicHeHHe OCHOBHBIX TIPHUHIUTIOB
CTPOEHUSI KUJKUX KPUCTaJ/IOB,
TMOJTyYeHUs1 COBPEMEHHBIX MaTepHasioB.
Ompe/iesieHre yCIOBUM PUMEHUMOCTH
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HaTspKeHUs1. KanusuisipHble sSB/IeHUS.
[aBneHune nos UCKPUBJIEHHOU
TIOBEPXHOCTBIO XKUJKOCTH.

®opmyJia Jlamaca.

TexHuueckue yCTpOUCTBa U
TeXHOJIOTMYeCKue TPOLIeCChl: KUAKUe
KPUCTaJ/I/Ibl, COBpEMEHHbIE MaTepHraJibl

Mozesieli hr3nuecKux Tesl U MpoLecCcoB
(sB/1E€HUI): MO/Jie/iel ra3a, )KUJKOCTU U
TBEpZOro (KpUCTA/IJIMUeCKOro) Tea,
W/leajbHOr O rasa.

BrinosiHeHYe yueOHBIX 3a/laHUM

Ha aHaJii3 TerJIOBbIX MPOLIECCOB
(sIBJI€HUI) C UCTI0Tb30BaHHEM
0CHOBHbIX No10’)keHnt MKT 1 3aKoHOB
MOJEKY/ISIPHOM (DU3UKU U
TePMO/IMHAMUKU: CBSA3b JaBJIeHUs
W/lea/IbHOT0 ra3a C KOHLIeHTpaluen
MOJIEKYJI U €T0 TeMIIepaTypoHu,
ypaBHeHUe MeHeneeBa—KnaneripoHa,
TrepBbil 3aKOH TePMOJMHAMUKU.
Pabora B rpyrmnmax Impu 00Cy»KIeHUN
BOIIPOCOB MeXXIIPeIMeTHOT'O XapakTepa
(HarpuMmep, 1o TeMe «TerytooOMeH

B JKUBOW MPUPOJIE»)

Wtoro o pa3geny 39
Pa3pgen 4. dnekTpoanHaMMKa
4.1 | DneKTpuyeckoe rioJjie 21 OJIeKTpU3aLys TeJl U eé IPOosiBIIeHUS. [IpoBeieHrIe KOCBEHHBIX U3MepeHUH 1

OnekTpuyeckuy 3apsj. [1Ba Buza
3JIeKTpUUeCKUX 3apsizioB. [IpoBogHUKY,
JM3JIeKTPUKY U TIOJTyTIPOBOJHUKHU.
DnemMeHTapHbIN 3/IeKTPUYECKUN 3apsif.
3aKOH COXpaHeHUs! 3/IeKTPUUYeCKOro
3apsija.

OTTLITOB T10 MPOBEPKE MPeI/I0KEHHOM
TUTOTe3bI TTPU U3yUeHUun
B3aMIMO/IENCTBUS 3aPSPKEHHBIX Tell,
3apsijia KOH/IeHCaTopa,
TI0C/IeZIoBaTeTbHOT'O COeTUHEHUS
KOH/IEHCATOPOB.
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B3aumogelicTBre 3apsiioB.

ToueuHsle 3apsaabl. 3aKoH KyJioHa.
DJieKTpruueckoe mnose. Ero gercreue

Ha 3JIeKTpUYeCKUe 3aps/ibl.
Harnpsk€HHOCTB 3/1eKTPUUECKOT0 MOJIs.
[Tpo06HbIit 3apsia. JInHUN
HarpsyKEHHOCTH 3/1IEKTPAYeCKOT O TTOJIS.
OpHOpOHOE 3/1eKTpUYeCcKoe ToJIe.
[ToTeHIMaTLHOCTh
3JIeKTPOCTaTUYECKOro MoJisi. Pa3HOCTH
TOTEHLIUA/IOB U HarpsbKeHUe.
[ToTeHumanbHas SHeprus 3apsza

B 3JIEKTPOCTaTAYECKOM TI0JIE.
[ToTeHIMan 371€KTPOCTaTUYECKOTO TTOJIS.
CBs13b HATIPSHKEHHOCTH T10J1S1 U pa3HOCTH
TOTEHLIUAJIOB [I/IS1 37IeKTPOCTaTUYeCKOTO
noJig (KaK OZJHOPOJHOTO0, TaK U
HEOTHOPOJHOTO0).

[IpuHLUI CyTIeprio3vuLuu
37IEKTPUYECKUX TT0JIEU.

[Tonie ToueuHoro 3apsiza. Ilose
paBHOMepHO 3apsbkeHHOU cdephl. [Tose
PaBHOMEPHO 3apshKeHHOTo TI0 00bEMY
mapa. [Tosie paBHOMEPHO 3aps’KeHHOM
beckoHeuHoOM TI0CKOCTU. KapTuHBI
JIMHUM HaNPSDKEHHOCTH 3TUX T0JIel U
5KBUITOTEHL[MA/IbHBIX IOBEPXHOCTEH.

OmpeneneHre aOCOMFOTHBIX U
OTHOCHTE/TbHBIX TIOTPeITHOCTeN
v3MepeHUl (PU3NUYeCcKrX BeJIMUMH.
OuleHKa rpaHuUL] TIOTPELLHOCTEN.
HabstojeHue npeBpallieHus: SHeprun
3apsDKeHHOT0 KOH/IeHCaTopa B SHEPIUI0
W3/ly4eHUs1 CBETOAUO/A, UCC/IeJOBaH1e
paspsizia KOHJjleHcaTopa yepe3 pe3ucTop.
M3yueHure 3aBUCUMOCTHU
3JIEKTPOEMKOCTHU IJIOCKOI'0
KOH/IeHCaTopa OT TJIOLIa/iU T/IaCTHH,
PacCTOSTHUSI MeX/1y HUMU U
JIA3/IeKTPUUECKOM MPOHUIIAeMOCTH.
V3yueHne KapTHH JIMHUN
HarpsHDKEHHOCTU 3/IEKTPUUECKOTO TT0JIst
TOUEYHOT0 3apsiia, PABHOMEPHO
3apshKeHHOU c(epbl, pPABHOMEPHO
3apsKeHHOT0 10 00BEMY 111apa,
PABHOMEPHO 3apsPKeHHOW OeCKOHeUHOM
TIJIOCKOCTU U 3KBUTIOTEHIUATbHBIX
MOBEPXHOCTEM.

PeriieHre pacuéTHBIX 3a/lau C SIBHO
3a/IaHHOM U HEesIBHO 3a/laHHOM
(bu3rUeCcKo Mo/ie/bio C
HCTI0/Ib30BaHEeM OCHOBHBIX 3aKOHOB U
(hopMy1 3/1eKTPOCTAaTUKHU.

PelieHre KaueCcTBEeHHBIX 33/1ay,
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[IpOBOAHUKH B 3/1EKTPOCTAaTUYECKOM
riojie. Y CJioBUe paBHOBeCHUs 3apsi/iOB.
[V31eKTPUKY B 3/IEKTPOCTaTUUECKOM
riosie. [TvaekTpruyeckas
TIPOHUL[AEMOCTh BeleCTBa.
KoHpgeHcatop. D/1eKTpOEMKOCTb
KOH/IeHCcaTopa. DJIeKTPOEMKOCTh
TIJIOCKOT'O KOH/IeHcaTopa.
[TapanienbHOe coeiuHeHYe
KOHZIeHcaTopoB. [IoceoBaTensHOe
CcoeIUHeHre KOH/IeHCAaTOPOB.

OHeprusi 3apsykeHHOr0 KOH/eHcaTopa.

[B>KeHMe 3apsyKeHHOW YaCTHULIbI

B OJJHOPOZJHOM 3/1eEKTPUYECKOM I10J1€.
TexHUYecKue yCTPOMCTBA U
TeXHOJIOTUYEeCKHe MPOLIeCChI:
3JIEKTPOCKOII, 3JIEKTPOMETD,
3JIeKTpOCTaTUUeCKasl 3alliuTa,
3a3eMJIeHre 3J1IeKTPOTIprOOpOB,
KOH/IeHCaTOPbI, reHepaTop

Ban ze I'paada

TpeOyIOIMUX PUMeHeHHUsT 3HaHUH

T0 3/IEKTPOCTaTHKe.

OOBbsicHeHUe yCTPOCTBa U

TIPUHILIUIIA [eHCTBUS 3/IeKTPOCKOIIa,
3JIeKTPOMeTpa, KOH/IeHCaTOPOB,
reHepaTopa BaH e I'paada.
Ob6mbsicHeHHe paboThI
3/IeKTPOCTaTUUYECKOM 3alUThl,
3a3eMJ/IeHHs1 3JIeKTPOTIPUOOPOB.
OmnpenenieHye yCa0BUM MPUMEHUMOCTH
Mozesieli (hU3uUecKux Tesl: TOUeUHbIM
3apsiji, O4HOPOJHOE 3/IeKTPUYeCKoe
rnoJie.

BrinosHeHWe yueOHBIX 3a/laHUN

Ha aHa/u3 3J1eKTPUUeCKUX MpOLeCCoB
(SIBJIEHUI) C UCIIO/Ib30BaHHUEM
OCHOBHBIX MOJIO)KEHUU U 3aKOHOB
3/IeKTPOJAMHAMUKU: 3aKOH COXPaHeHUSI
3JIEKTPUUECKOro 3apsi/ia, 3aKoH KysoHa,
MOTEeHLUaIbHOCTh
3/71eKTPOCTAaTUYECKOTO M0JIsl, IPUHLIUIT
CYTepIIO3ULIUU 3/IeKTPUUeCKUX MOJIel.
Wcnonb3oBanue [T-TexHoMOrMMA

ripu paboTe C 0MOSTHUTE/TbHBIMU
HMCTOUYHUKaMU MH(GOpMaIuK 10 Teme,
VX KDUTUUYECKUM aHa/iu3 U OL|eHKa
JIOCTOBEPHOCTH
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4.2

[TocTosIHHBIN
371eKTPUYECKUH TOK

17

Cuna Toka. [ToCTOSHHBIN TOK.
YcnoBus cyijecTBOBaHUs MOCTOSIHHOTO

3JIEKTPUYECKOI'0O TOKd. M cTouHMKY TOKa.

Harpsokenne U u O7IC €.

3akoH OMa /151 yyacTKa Lieru.
OneKTpuYecKoe COMpOTUBIIEHUE.
3aBUCHMOCTb COTIPOTHBJIEHUS
OZJIHOPOJHOTO MPOBO/IHUKA OT €ro
JJTMHBI U TUIOLLay TIONIePeYHOr0
ceyeHUs1. Y ielbHOe COTIPOTUBIIEHUE
BelLL[eCTBa.

[TocnemoBaTenbHOeE, MapasienbHoe,
CMeLIaHHOe COe/JMHeHre NPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX /IEKTPUUECKUX
jerieid. [IpaBuna Kupxroda.

PaboTa 371eKTpruecKoro Toka.
3akoH [[)xoyns-JleHua.

MOIIHOCTB 3/IEKTPUYECKOr0 TOKaA.
TeryioBast MOIIJHOCTb, BbIZie/isieMast
Ha pe3ucTope.

O/1C 1 BHyTpeHHee CONPOTHUB/IEHUE
WCTOYHUKA TOKa. 3akoH OmMa

JI71s1 TIOJTHOM (3aMKHYTOM)
3/IeKTPUYECKOU Lienu. MOIIHOCTh

HCTOYHHKA TOKA. KOPOTKOE 3dMbIKaHHe.

KoHpeHcaTop B 1ieny ITOCTOSSHHOTO
TOKa.

[TpoBesieHMe MPSIMbIX U3MEPEeHUM CUJIbI
TOKA U HaNpsKeHUsl, KOCBEHHbBIX
V3MepeHU y/1eJIbHOTO CONIPOTUBIIEHUS],
O/ C v BHyTpeHHero COIpOTHBIIEHUS
HMCTOYHHMKA TOKa, MPOBefieHne
HCCeI0BaHUM 3aBUCUMOCTeH
(br3MUeCKUX BeJIMUUH U OTBITOB

T0 MPOBEPKe Mpe/I0’KeHHOM TUIoTe3bl
TIpY M3YUYeHUH Lierier TIOCTOSTHHOT O
TOKa.

OmpenesieHre aOCOMFOTHBIX U
OTHOCUTE/IbHBIX MOrPEIIHOCTeN
v3MepeHUl (U3NUYeCcKrX BeJIMUMH.
O1jeHKa rpaHuL] MOrPeIIHOCTeM.
M3yueHre KOPOTKOTO 3aMbIKaHUSI
rajbBaHUUECKOT0 3JIeMeHTa U OLleHKa
BHYTPEHHEro COMpPOTHBJIEHMUS.
PellieHre pacuéTHBIX 3a7ia4 C SIBHO
3a/laHHOM U HesIBHO 3a/laHHOU
(hr3UUeCKOU MOJENbI0

C UCI0/Ib30BaHWEM OCHOBHBIX 3aKOHOB
Y (hOpMYJI IOCTOSIHHOT'O TOKa.
PellieHrie KaueCTBeHHbBIX 3a/iay,
TpeOyOIIUX MpUMeHeHUs 3HaHUM U
3aKOHOB TTOCTOSTHHOT'O TOKA.
OO6BbsicHeHUe YCTPOMCTBA U TIPUHLIUTIA
JleliCTBYS aMIiepMeTpa, BOJIbTMETPa,
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TexHUYeckue yCTpOMCTBa U
TeXHOJIOTUYEeCKHe MPOLeCChl:
amriepmeTp, BOJIbTMETP, PEOCTar,
CYETUMK 3/IEKTPUUYECKOU SHEPTUUr

peocTara, CUeTUMKA 3JIEKTPUUeCKOU
SHEepruHu.

BrimoHeHWe yueOHBIX 3a/jaHU

Ha aHaJ/In3 3/1eKTPUYECKHX MMPOLIeCCOB
(sIBJIeHUI) C UCII0/Ib30BaHKEM
OCHOBHBIX M0JIO)KeHUU U 3aKOHOB
3JIEKTPOJMHAMUKHU: 3aKOHbI OMa

JJ1s1 y4acTKa LeTu U [71s1 3aMKHYTON
3/7IeKTPUUYEeCKOU 11eMu, 3aKOH
Ixoynsa—JleHua.

PaboTa B rpyrmrax rpu 00CyKaeHnu
BOIIPOCOB MeXXIpeJIMeTHOI'O Xapakrepa
(Hampumep, Mo TeMe «DJIeKTPUUeCKHe
SIBJIEHUSI B TIPUPO/Ie»)

4.3

TOKHU B pa3IMuHbIX
cpenax

DJieKTpruuecKas IpOBOJAUMOCTD
Pas/IMUHBIX BeleCTB. DJIeKTPOHHAs
TIPOBOJMMOCTD TBED/IbIX METAJIOB.
3aBUCHMMOCTb COIIPOTUBJ/IEHVSI MeTa/lJIOB
OT TemriepaTypbl. CBepXIIPOBOJUMOCTb.
OIeKTPUUECKHH TOK B BaKyyMe.
CBOWCTBa 3/IEKTPOHHBIX TyUKOB.
[TonympoBogHuku. CoOCTBEeHHAs U
TpUMecCHasi IIPOBOJAUMOCTb
TMOJIyTIPOBOJHUKOB. CBOMCTBa
p-n-riepexofa. [TonynpoBogHUKOBEIE
TIpUOOPHI.

ONeKTPUYeCKUM TOK B 3/IeKTPOJIUTaX.

[TpoBesieHre KOCBEHHBIX U3MEPEeHU U
HCCeJoBaHUM 3aBUCUMOCTeH

MeXay (pU3nyecKMMU BeJIMYMHaMU
TIpU W3yUeHWH MPOLIeCCOB MPOTeKaHUS
3/IEKTPUUECKOT0 TOKa B MeTaslax,
3JIEKTPO/IMTaX U MOJyNPOBOAHUKAX.
OmnpenesieHre aOCOFOTHBIX U
OTHOCHUTE/IbHBIX MOTPeLIHOCTeN
v3MepeHur (pU3nUeCKUX BeJIMUKH.
OLjeHKa rpaHuL] MOrPeIHOCTeM.
HabJtio/jeHue 31eKTpon3a, U3yJeHue u
00BsICHEeHMe TTIPOBOIUMOCTH
3JIEKTPOJIMTOB, SKCITIEPUMEHTa/IbHOE
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DeKTPOIUTHYeCKast JUCCOLUALIHS.
Onextponus. 3akoHbl Papazes

J1S1 5J1IeKTPOJIN3a.

DJIeKTpUUYeCKHW TOK B raszax.
CamocTosTenbHbIN U
HECaMOCTOSITe/IbHbIN pa3psi.
Pa3ivuHble TUIBI CAMOCTOSATETLHOTO
paspszaa. Mosxus. [1na3sma.
TexHUuyeckue yCTpOKCTBa U
TIpaKTUYeCKOe NpUMeHeHHe:
ra3opaspsiiHbie J1amIIbl, 37IeKTPOHHO-
nyueBasi TpyOKa, IOTyTIPOBOAHUKOBbBIE
TIpUOOPBI: U0/, TPAH3UCTOP,
dboToroA, CBeTOAMO/ I, Ta/IbBaHUKA,
padrHUpOBaHUe Me/i, BbITlJlaBKa
aJTFOMUHMUS, 3JIEKTPOHHAs1 MUKPOCKOMUS

M3yueHue 3aKOHOB 3/7IeKTP0JIn3a
dapaes.

CHsATHe BOJIbT-aMITepPHOU
XapaKTepUCTUKU IU0/ia.

CpaBHeHue MTPOBOIMMOCTH MEeTaJl/IOB

Y TIOJTYTIDOBOJHUKOB.

M3yueHue UCKPOBOTO pa3psifia

Y IPOBO/IMMOCTH BO3yXa.

PerteHrie pacuéTHBIX 3a7iau C IBHO
3a/IaHHOM U HEesIBHO 3a/laHHOM
¢bur31UeCcKoil MOZEeJbIO C
MCTI0/Ib30BaHUeM 3aKOHOMEPHOCTeH
TIOCTOSTHHOTO TOKA B Pa3/IMUHBIX CpejjaX.
PeliieHrie KaueCTBEeHHBIX 3a7iay,
TPeOYIOIMUX MPUMeHeHUsT
3aKOHOMEpPHOCTel MOCTOSTHHOTO TOKa

B Pa3/IMYHbIX Cpefax.

OOBsicHeHHe YCTPOWCTBA U TIPUHLIUIA
JIeMCTBUSI Ta30pa3psiiHbIX JlaMmrl,
3/1IEKTPOHHO-/TyueBOU TPyOKH,
T0J1yTIPOBO/THUKOBBIX MPUOOPOB: ANO/A,
TpaH3uCTOopa, (0TOANOIa, CBETOANO .
OOBsicHeHHe CYTH TPOL[eCCOB:
raJbBaHUKH, paUHUPOBaHUS MeJH,
BBITJIABKU a/TFOMUHUS, 3/IEKTPOHHOU
MHUKPOCKOITUN

Wtoro 1o pasgeny

44
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Pa3zpen 5. ®usnuecKuii IpaKTUKyM

5.1 | ®usuueckuii 14 Crioco0b1 n3MepeHusT hHU31UeCKUX [IpoBejeHre KOCBEHHBIX U3MEPEHUH,
MPaKTUKYM BeJIMUKH C UCI0JIb30BaHHUEM VICC/IeJOBaHUM 3aBUCUMOCTEeN

aHaJI0rOBbIX U LIU(POBBIX (hr3nUeCcKUX BeJIMUMH, IPOBEPKA
W3MepUTe/IbHBIX IPUOOPOB U Trpe//I0’KeHHbIX TUTIOTe3
KOMIBIOTEPHBIX JaTUYMKOBBIX CUCTEM. (BpIOOD 13 paboT, ONMMCAHHBIX
AGCONOTHBIE ¥ OTHOCUTE/TbHBIE B TeMaTHUYeCKUX paspesax
TIOTPEIIHOCTYA U3MePeHNH (DHU3NUeCKUX | «YUeHUYeCKUU 3KCIIepUMEHT,
Be/iMurH. OLieHKa rpaHul] naboparopHble paboThI, TTPAKTUKYM>» )
TIOrPeITHOCTeN

Wtoro o pa3geny 14

OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME
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11 K/TACC

Ne
n/no

HaumenoBaHue
pasziesnioB U TeM
yuebHOr0 npeimMeTa

KomuuectBo
4acoB

[IporpammHoe copepykaHue

OCHOBHbIE BU/IbI [IESIT€TbHOCTH
00yuaroIuXxcs

Pa3pgen 1. DekTpoauHaMHKa

1.1

MarsuTHoe 110J1e

14

B3anMo/elicTBUe TTIOCTOSTHHBIX
MarHuTOB U IMPOBOJHUKOB C TOKOM.
MarunuTHoe 1iosie. BeKTop MarHUTHOU
VHAYKUWU. [IpuHLIMnD cyneprio3suyuu
MarHUTHBIX To/ier. JIMHUM MarHUTHOM
VHYKLWHU.

MarHuTHoe 1oJsie MpoBOJAHUKA C TOKOM
(TpsiMOTrO TIPOBO/IHUKA, KaTYIIIKU U
KpPYroBoro BuTKa). OmbIT JpcTesa.
Cuna Amriepa, eé HaripaB/ieHUe U
MOZY/Ib.

Cwuna JlopeHija, eé HarpaB/ieHHe U
MOZYJib. [IBr>KeHMe 3apsoKeHHOM
YaCTULIbl B OJHOPOJHOM MarHMTHOM
niosie. Pabota cunbi JIopeHiia.
MarHuTHOe 110J1e B BelljeCTBe.
@eppoMarHeTuKH, rapa-

Y JuaMarHeTUKU.

TexHUUecKue yCTPOWCTBA U
TeXHOJIOTMYeCKUe TPOoLeCChI:
TIpYMeHEeHUe MOCTOSTHHBbIX MarHUTOB,

[TpoBeieHrie KOCBEHHBIX U3MePeHU!H
CWIbl AMriepa, ripoBe/ieHue
WCCJIeJOBaHUS 3aBUCUMOCTEN MEX/y
($r31UeCKMMY BeJTMUYMHAMU U OTIbITOB
IO MPOBEPKE MPe/I/I0KEHHOU TUMOTe3bI
TIPY M3YUYeHUU JIeUCTBUS TOCTOSIHHOTO
MarHvTa Ha paMKy C TOKOM,
B3aMMO/IeUCTBUS TPOBOJHUKA

C MarHUTHBIM T10JIEM.

OmpesiesieHrie aOCOJTIOTHBIX U
OTHOCUTEJIbHBIX MOTPELIHOCTeN
M3MepeHul (pU3MYeCcKrX BeJTMUYMH.
OLleHKa rpaHUL] MOTPEeITHOCTEM.
NccnepoBanve MarHUTHOTO T10JIST
TOCTOSTHHBIX MarHUTOB, CBOWCTB
(dheppoMarHeTUKOB.

OrnpefienieHre yC/J10BUM MPUMEHUMOCTH
MO/ e/Id OJHOPOJHOTO MarHUTHOTO
TOJIS1.

OrnipefienieHye HaripaB/IeHUs] UHAYKLAA
MarHMTHOTO T0JIsl TIPOBOIHUKA C TOKOM,
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3/1eKTPOMarHuTOB, TECTEP-MYJIbTUMETD,
3/IeKTPO/[BUTaTe b SIKOOH, yCKOpUTeH
3JIeMeHTapHbIX YaCTHI]

CUbl AmIiepa U cysbl JIopeHija.
N3yueHne KapTHUHBI IMHUM UHAYKIUA
MarHMTHOTIO T0JIsl TI0JIOCOBOTO U
TTO/IKOBOOOPA3HOT0 MOCTOSTHHBIX
MarHyTOB, JITMHHOT'O TPSIMOTO
TIPOBO/IHMKA, 3aMKHYTOI'0 KOJIbLIEBOTO
TPOBO/IHUKA, KaTYIIIKH C TOKOM.
OOBbsiICHEeHHE B3aNMO/IeHCTBUS IBYX
TIPOBOIHUKOB C TOKOM, J€MCTBUS CUJIbI
JlopeHI1ia Ha MOHBI 37IEKTPO/IUTA.
Habntozerue ABWKeHUS MyUyKa
3JIEKTPOHOB B MAarHUTHOM MOJI€.
W3yueHure pUHIMIA 1eWCTBUS
3JIEKTPOM3MEPUTE/TILHOTO TIprbopa
MarHUTO3/1eKTPUUECKOU CUCTEMBI.
PellieHre pacuéTHBIX 3a7lad C SIBHO
3a/JaHHOM U HesIBHO 3a/laHHOU
(r3UUeCKOr MOJENbI0

C UCI10/Ib30BAHHEM OCHOBHBIX 3dKOHOB U

dhopmyi 1o Teme «MarHUTHOe MoJie».
PelieHrie kaueCTBeHHBIX 33714,
TPeOYIOINX MPUMeHEeHHSs 3HAHUH

110 TeMe «MarHuTHoe I10J1e».
OObsicHeHHe YCTPOUMCTBA U TIPUHIIUTIA
JeUCTBUS 37IEKTPOMAarH1uTOB, TecTepa-
MYJIbTAMETpPA, 3/IeKTPOABUTaTe s
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SIkobu, yckopuTesei 31eMeHTapHbIX
YyacTull.

ObmbsicHeHWe PUMeHEeHUSs TTOCTOSTHHBIX
MarHuTOB

1.2

OJIeKTPOMarHuTHast
VHIYKLUS

13

SBneHue 31eKTPOMarHUTHOM UHAYKLIUH.

[ToTOK BeKTOpa MarHUTHOU UHAYKLUH.
O/C uHAYKLMU. 3aKOH

3/1eKTPOMarHUTHOM UHAYKIMK Dapazes.

Buxpesoe 3mekTprueckoe 1oJjie. Toku
DyKo.

O/1C WHAYKLMU B IPOBOJIHUKE,
JBIKYLLEMCSI B OJHOPOZHOM
MarHMTHOM TMOJIe.

IIpaBuno JleHna.

MHaykTuBHOCTD. Kartyiika
VIH/IyKTUBHOCTH B 1Ie[I IOCTOSIHHOTO
TOKa. fAByenue camonHaykuuu. 3/C
CaMOMH/YKLIUH.

OHeprusi MarHUTHOTO T10J151 KaTYILKH
C TOKOM.

DJIeKTPOMAarHuTHoe TI0J1e.
TexHUuyecKue yCTpOWCTBa U
TeXHOJIOTMYeCKue MpoLiecChl:
VH/IYKLIMOHHAs MeUb, COJIEHOU/, 3all[1Ta
OT 3JIeKTPU3aLIUU TeJl TIPU [BHKeHUU
B MarHUTHOM TI10J1e 3eMJ/I1

[IpoBenenuie ucciesoBaHus
3aBUCUMOCTeN (PU3NUYecKUX BeJIMUKH U
OTBITOB TIO TPOBEPKe TIpe/IJI0>KeHHOM
TUNOTe3bl PU U3yYeHUU SIBIEHUS
3/IeKTPOMAarHuTHOU UHIYKLIUU.
OrnpeiesieHrie UHYKIIMU BUXPEBOTO
MarHuTHOTO TOJIsI.

OmnpeiesieHrie abCOTIOTHBIX U
OTHOCHUTE/TbHBIX TIOTPeITHOCTeH
v3MepeHur (PU3nuecKrx BeUUKH.
O1eHKa rpaHuUL] TTOTPELLIHOCTE!.
OKCrepvMeHTa/IbHOE M3yueHure MpaBuia
JleHria.

WccnenoBaHue siBJIeHUs] CAaMOUH/ KLU,
3aBucUMOCTU D[1C caMOUHAYKLIUUA OT
CKOPOCTH W3MeHeHUs CUJIbl TOKA B LIEeTH.
W3yueHue nafieHUss MarHyira

B a/IFOMUHKEBOM (MeHOM) TpyOe.
C6opkKa Mo/iesIv 37IeKTPOMarHUTHOTO
reHeparopa.

PerieHve pacuéTHbIX 3a/ja4 C SIBHO
3a/laHHOM U HEeSIBHO 3a/IaHHOM
bur3uUecKoil MOZIe/bIo
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C UCM0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «3eKTPOMarHUTHast
VHIYKLIUS.

PelieHne KaueCTBeHHBIX 3a7a4,
TPeOyIOIUX MPUMeHeHHs 3HAHUH

0 TeMe «DJIeKTPOMarHUTHast
VHIYKLIUS.

OOmbsicHeHHe OCHOBHBIX TIPUHIIATIOB
JIeUCTBUSI TEXHUUECKHUX YCTPOMCTB U
TeXHOJIOTUYeCKUX TPOLIeCCOB, TAKUX
KaK: MHAYKLMOHHAs Meyb, COJIEHOU/,
3alUTa OT 37IeKTPU3aLur Tesl

TIpU ABM)KEHUU B MarHUTHOM M0Jie
3emu.

Pabora B rpynmax npu 06Cy>KeHuH
BOIIPOCOB MeXXMPeJIMeTHOIO XapakTepa
(HanpuMmep, TI0 TeMe
«ONeKTPOMarHUTHBIE SIBJIEHUSI

B [IPUPO/E»)

Wtoro o pa3geny 27

Pa3zpen 2. Kosie0aHua ¥ BOJTHBI

2.1 MexaHuueckue 10 KonebarenbHast cuctema. [IpoBeieHre KOCBEHHBIX U3MEPEeHUH,
KoJie0aHus CBobopiHbBIe KOTebaHus. WCCIIeJOBAaHUS 3aBUCUMOCTeN MEXTy

["apMoHMYecKre KonebaHusl.
KuHemaTuueckoe 1 IMHaMUUeCKOe
ornucaHue. JHepreTUUecKoe OnrcaHue
(3aKOH COXpaHeHMsT MeXaHUYeCKOH

(br3MUeCKUMU BeJIMUMHAMU U OTBITOB
T10 TIPOBEPKe TMpe//I0XKEHHOUW FUTOTe3bI
TIpYU U3y4YeHUU KoiebaHui HUTSHOTO U
TIPY>KUHHOT'O MasiTHUKOB,
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3Hepruu). BeiBoj AUHaMHUUYeCKOro
OTMCaHUsI TaDMOHUYeCKUX K0Jle0aHui
13 UX SHepreTUueckKoro u
KUHEeMaTUUeCKOro OTMCaHusl.
Awmrmitya u a3a Konebanuii. CBsi3b
aMIITUTY/IbI KOJle0aHUH UCXOHOU
Be/TMUMHBI C aMITUTYJaMU KojiebaHui
€€ CKOpOCTU U YCKOPEeHUsI.

[Teprof 1 yacToTa KoJyie0aHUH.
ITepuro/; MabIX CBOOOIHBIX KOeOaHMIM
MaTeMaTH4YeCcKoro MassTHUKa. [lepuog,
CBOOOJHBIX KOJIe0aHWM MPY>KUHHOTO
MasiTHUKa.

[ToHsATHE 0 3aTyXarIIUX Ko/eOaHUsIX.
BoIHYXIeHHbIe KoiebaHusi. Pe3oHaHc.
Pe3oHaHcHas KpuBasi. BausHue
3aTyXaHUsl Ha BUJ| Pe30HAaHCHOW KPUBOM.
ABTOKO/IE0aHUSI.

TexHUYecKue yCTPOMCTBA U
TeXHOJIOTUYeCKUe TIPOLIeCCh:
MeTPOHOM, Uachl, Kaue/iy, My3bIKa/JbHble
WHCTPYMEHTHI, celicMorpad

BBIHY KIeHHBIX U 3aTyXalOIIUX
MeXaHUYeCKUX KoebaHui.
OmnpesiesieHre abCOIOTHBIX U
OTHOCHTEJTbHBIX TIOTPeITHOCTeH
v3MepeHur (pU3nYeCcKuX BeJIMUrH.
OLuleHKa rpaHuL] MOTPELIHOCTEHN.
HabrojeHre He3aBUCUMOCTH TIeproja
MaJbIX KosiebaHuii rpy3a Ha HUTU

OT aMIIIUTY/[IbI.

OKcriepyuMeHTa/IbHast POBepKa 3aKoHa
COXpaHeHUsI SHePTyy TP KoebaHUsIX
rpy3a Ha MpYy’KUHe.

HabstojeHre pe3oHaHCca.
OrnipefienieHre yC/I0BUM IPUMEHUMOCTH
MO/ie/Id MaTeMaTUueCcKoro MasiTHUKa 1
WZleaJTbHOTO TIPY)KMHHOT'O MasiTHUKaA.
PerieHrie pacuéTHBIX 3a/1a4 C SIBHO
3a/laHHOM M HesIBHO 3aJ]JaHHOM
bu3rMUecKon Mo/Ie/blo

C UCI0/Tb30BaHWEM OCHOBHBIX 3aKOHOB U
dopmy1 o Teme «MexaHUUECKHe
Kose0aHuUsI».

PerieHre KaueCTBEeHHBIX 3a7iay,
TPeOYIOIUX MPUMeHeHHs 3HAHUH

1o TeMe «MexaHUuecKre KomebaHus».
OObmbsicHeHHe YCTPOWCTBA M MPUHLUTIA
JeCTBUSI METPOHOMa, YaCoB, KaueJiey,
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MY3bIKa/IbHbIX THCTPYMEHTOB,
celicmorpada.

Wcnonb3oBanue IT-TexHomorui

nipu paboTe C IOTIOTHUTE/TbHBIMU
MCTOYHUKaMU MH(GOpPMALUH 110 TeMe, UX
KPUTHUECKUI aHaIn3 U Ol[eHKa
JIOCTOBEPHOCTH

2.2

DJIeKTpOMarHUTHbIE
KonebaHus

15

KonebarenbHblii KOHTYP. CBOOOAHBIE
3JIEKTPOMarHUTHbIE Koie0aHUsI

B U/lea/TbHOM KoJiebaTe/TbHOM KOHTYpe.
®opmyna TomcoHa. CBsi3b aMIUIUTY /bl
3apsifja KOHZeHcaTopa C aMIUIUTY0u
CWIbI TOKA B KoJjilebaTeTbHOM KOHTYpe.
3aKOH COXpaHeHUsl SHeprUn

B U/lea/IbHOM KoJiebaTesTlbHOM KOHTYpe.
3aryxarolue 371eKTPOMarHUTHhIE
KonebaHusi. BeIHyX/IeHHbIe
3/IEKTPOMarHuTHbIe KojiebaHwUsl.
[TepemeHHbIN TOK. MOILHOCTB
MepeMeHHOr0 TOKa. AMIUIUTYIHOE U
JleCTBYIOII[ee 3HauUeHUe CUJIbl TOKa U
HarpspKeHUs1 TIPU pa3/inyHou Gopme
3aBUCHMOCTHU NepeMeHHOr0 TOKa

OT BpEMEHH.

CuHycouanbHbIM TepeMeHHbIN TOK.
Pesucrop, KOHZeHCcaTop U KaTyllKa
VHJYKTUBHOCTH B LIeNH

[TpoBeeHre KOCBEHHBIX U3MEPEHUM U
HcceloBaHUs 3aBUCUMOCTel
(br3UUeCcKUX BeJIMUUH MPU U3YUeHUN
3/IEKTPOMarHUTHBIX KojiebaHui U 1jerieit
repeMeHHOr0 TOKa.

OmpesiesieHre aOCOJTIOTHBIX U
OTHOCHUTE/bHBIX TIOTPeITHOoCTel
v3MepeHui (pU3M4eCcKrx BeJIMYMH.
O1jeHKa rpaHul] MOTPeITHOCTeM.
V3yueHune yCTpOMCTBa U MPUHIIUTIA
JericTBUs TpaHchopmaTopa.
HabstoeHre 371eKTPOMarHiTHOTO
pe30oHaHca.

N3yueHnue ocLuiiorpaMm
3/IEKTPOMarHUTHBIX KOJIeOaHUH.
PereHve pacuéTHbIX 3aja4 C SIBHO
3aJJaHHOM U HesIBHO 3a/laHHOU
(br3UUeCcKOr MOJENbI0

C UCMOJ/Tb30BaHKEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 TI0 TeMe «DJIeKTPOMarHUTHbIE
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CHUHYCOUJA/IbHOTO EPEMEHHOr0 TOKa.
Pe3oHaHC TOKOB. Pe3oHaHC
HarpsyKeHUM.

W peanbHbIl TpaHCchOpMaTop.
[Ipou3BoACTBO, Tilepeaya U
notpeb/ieHre 37eKTPUYeCKON SHepruH.
OKOJIOrnyecKue pyucku

TIPY IPOU3BO/CTBE 3/IEKTPO3HEPIUH.
KynbTypa Hucrno/ib30BaHus
3JIEKTPO3HEPryH B ITOBCEJHEBHOM
JKUA3HU.

TexHuUueckue yCTpOWCTBa U
TeXHOJIOTUYEeCKHE TIPOLIeCChI:
3JIeKTPUYECKUM 3BOHOK, TeHepaTop
riepeMeHHOr0 TOKa, JIMHUU
37eKTponepesayd

Kome0aHusI».

PellieHne KaueCTBeHHbBIX 3a/ia4,
TPeOyOIIUX MPUMeHeHUs 3HaHUM

0 TemMe «/IeKTPOMarHuTHbIe
KoeGaHus».

CpaBHeHVe MeXaHUUeCKUX U
3/IeKTPOMAarHUTHBIX KOJieOaHMiA.
OObmbsicHeHHe YCTPOWCTBA M MPUHLUTIA
JIeUCTBUS 37IEKTPUUECKOTO 3BOHKA,
reHepaTopa repeMeHHOr0 TOKa, JIMHUU
3/IeKTporiepesau.

OrnipefienieHre yC/I0BUM IPUMEHUMOCTH
MO/Ie/Iv WeanbHOTO KoJiebaTeTbHOro
KOHTYpa.

AHanu3 1 o1jeHKa Mocie/ICTBUM
WCTI0/Th30BaHUsI pa3/IMYHbIX CII0COO0B
TIPOU3BO/CTBA 3JIEKTPOSHEPT U1

C TTO3ULIMH 3K0JI0rUUeCKOU
Oe301acHOCTH; Tpe/iCTaB/IeHUH

O paLMOHAILHOM MPUPO/I0T0J/Ib30BaHUN
(B TIpoLiecce MOATOTOBKYU COOOITIEHUH,
BBIIOJIHEHWH FPYNIIOBBIX TPOEKTOB)

2.3

MexaHuueckue U
3/1eKTPOMAarHUTHbIE
BOJIHBI

10

MexaHUuecKkue BOJIHBI, YCIOBUS UX
pacnpoctpaHenusi. [lornepeunsie u
TIPO/10J/ibHbIe BOJIHBI. [leproi, CKOpOCThb
pacnpoCTpaHeHUs U [IJTMHA BOJIHBI.
CBolicTBa MeXaHUUYeCKUX BOJIH:

Habmozpenve obpazoBaHus u
pacrpoCcTpaHeH s MOTePeYHBIX

U TIPO/IOJ/IbHBIX BOJTH, OTPAXKEHUS U
NpeJIOMJIeHUs1, UHTeP(depeHLIUH

U JudpakIy MeXaHUYeCKUX BOJTH,
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OTpakeHue, rpeJIoM/IeHHe,
VMHTep(epeHUs U AU(PpaKLus.

3ByK. CKOpOCTh 3ByKa. [']pOMKOCTB
3ByKa. Boicora ToHa. TeM0p 3ByKa.
[TymoBoe 3arpsi3HeHue OKpYy KaroLieu
cpezpbl.

ONeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUS
W3J/ly4eHUs 3JIeKTPOMarHMTHBIX BOJTH.
B3anMHas oprieHTalusi BEKTOPOB

B, E, v B 371eKTPOMarHUTHOIA BOJIHE.

CBoMCTBa 3/1€KTPOMAarHATHBIX BOJIH:
OTpakeHUe, peJioMJIeHNe,
noJsisspy3anusi, UHTepdepeHLus U
Avdpakuys.

[ITkasa 3/1eKTPOMarHATHBIX BOJIH.
[IpuMeHeHMe 3/1eKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[IpyHLWIBI PAAUOCBSI3U U TeJIeBUIEHUSI.
Paguonokauus.

ONeKTpOMarHuTHOe 3arpsi3HeHue
OKpY>Karolen Cpe/ibl.

TexHUUeCKre yCTpOUCTBa U
TpakTU4eCcKoe NprMeHeHue:
My3bIKa/IbHble UHCTPYMEHTHI, pasap,
pPafiONIPUEMHUK, TeJIeBU30D, aHTEeHHa,
tenepoH, CBU-neub, y/1bTpa3ByKoBast
[IMarHOCTHKA B TEXHUKE U MeJIULIUHe

aKyCTHYeCKOr0 pe30HaHCa, CBSA3U
I'POMKOCTH 3BYKa U BbICOThI TOHA

C aMIUVIMTYZ0M 1 YaCTOTOM Koyie0aHHM.
V3yueHue CBOWCTB y/ibTpa3ByKa U €ro
TIPUMEHEHUSI.

WccnenoBaHue CBOMCTB
5JIEKTPOMarHUTHBIX BOJTH: OTPa)KeHHe,
ripesioM/ieHue, MoJsipu3aLys,
audpakuys, UHTephepeHLusl.
OO6HapyxeHHe UH(PPaKpPaCHOTO 1
yAbTPa(UOIETOBOr0 U3MyUYEHUH.
CpaBHeHHe MeXaHUYeCKUX U
3JIEKTPOMAarHUTHBIX BOJIH.
OmnpesiesieHre yC/I0BUM MPUMEHUMOCTH
MO/ie/iIi TapMOHUYECKOM BOJIHBI.
PerieHve KauecTBeHHBIX 3a/ay,
TpeOyoIIUX MPUMeHeHUs 3HaHUI

1o TeMe «MexaHUUeCKue U
3JIeKTPOMarHUTHbIE BOJTHBI».
V3yueHue nmapameTpoB 3ByKOBOU
BOJTHBI.

V3yueHue pacripocTpaHeHHs 3ByKOBBIX
BOJTH B 3aMKHYTOM NPOCTPAHCTBE.
OObsicHeHHe YCTPOMCTBA M MIPUHIUTIA
JleMCTBUS My3bIKa/TbHbIX HHCTPYMEHTOB,
paziapa, paJJuONpUEMHMKA, TeJeBU30Da,
aHTeHHbI, TeneoHa, CBU-neuwn.
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OOBbsicHeHHEe YIbTPa3BYKOBOM
JMMarHOCTUKU B TeXHUKe U MeAUlHe.
Hcnonb3oBanue IT-TexHonorui

1Ipu paboTe C I0TO/THUTETbHBIMHU
HMCTOYHMKAMU MH(OpMaLUK 10 TeMe,
VX KPDUTHUYECKUW aHa/M3 U OLjeHKa
JIOCTOBEPHOCTH.

AHanu3 ¥ o1jeHKa I0C/ie/ICTBUU
IITYMOBOTO Y 3/IEKTPOMarHuTHOI'O
3arpsi3HeHUsI OKPY Karolller Cpe/ibl

C TI03ULIMI 3KOJI0THUeCKOU
6e30macHOCTY; Tpe/iCTaBIeHUH

0 paLlMOHaIbHOM TPUPO/0I0/Ib30BaHUM
(B rporiecce MOATOTOBKU COOOITeHHUH,
BbITIO/THEHUH T'PYIIIOBBIX TPOEKTOB)

2.4

OnTuka

25

[IpsiMonMHeHOe pacIipoCTpaHeHre

CBeTa B O/IHOPO/IHOM cpefie. JIyu cBeTa.

‘ToueyHbI UCTOYHUK CBeTa.
OtpakeHue cBeTa. 3aKOHbI OTPa’KeHUsI
cseta. [ToctpoeHue n300pakeHU

B IJIOCKOM 3epkasie. Cepruueckre
3epkaia.

[IpesiomsieHne cBeTa. 3aKOHBI
TipesioM/ieHus cBeTa. AOCO/IFOTHBIM
TI0Kas3areJib MpeioMJ/IeHUSI.
OTHOCHTe/IbHBIY MIOKa3aTe/ b
nipesiomseHust. [IoCTOSTHCTBO YaCTOTHI

HabmrozeHne onTruecKux sIBJIEHUH,
NpOBe/ieHre KOCBEHHBIX U3MEePEeHUH,
HCCeJOBaHUS 3aBUCUMOCTeH
(bU3HMUeCcKUX BeJIMUKH U OTbITOB

T10 MPOBEepKe MPe/I/I0KEeHHOM TUIOTe3bI
TIpY U3YUeHUU SIBJIeHUH TIpe/IoM/IeHUsT
CBeTa Ha rpaHulie pa3zena IByX Cpef,
TIpeJIOM/IEHUS CBeTa B COOMparoIiei u
paccerBarolleid TMH3aX, BOJTHOBBIX
CBOMCTB CBeTa.

HabJtro1eHue 1oTHOT0 BHYTPEHHEro
OTpa)KeHUsl, U3yueHre MOJe/u
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CBeTa U COOTHOIIEeHUe JJIUH BOJH

TIPU [1epexo/je MOHOXPOMaTHUYeCKOr o
CBeTa uepe3 rpaHuLly paszesa JByX
ONTUYECKUX CpeJ.

Xog nyuert B mpusMe. [lucriepcus cBeTa.
CnoxHblIii coctaB benoro ceeta. LlBer.
[To/iHOe BHYTpeHHee OTpakeHue.
[IpegenbHBIN Yo/ NOJTHOTO
BHYTPEHHEr0 OTpakeHUsl.
Cobuparoliiie ¥ paccerBaroliyie JTUH3bI.
Tonkast tMH3a. POKYCHOe PacCTOsSIHKE U
onTUYeCcKasi Cuia TOHKOU JIMH3BI.
3aBUCUMOCTb (DOKYCHOT'O PaCCTOSTHUS
TOHKOM C(pepUUeCKOU JIMH3bI OT eé
reOMeTPUM U OTHOCUTETBHOTO
T0Ka3areJisi Ipe/IOM/IeHUSI.

dopmysia TOHKOHW JTMH3bI. Y Be/IMUeHue,
JlaBaeMoe JIMH30M.

Xop siy4a, TIpoLIe/IIero JUH3Y Moj
TIPOU3BOJIbHBIM YIJIOM K €6 TJIaBHOMU
onTrhueckou ocu. [ToctpoeHue
1300pakeHU TOUKU U OTpe3Ka MpsMOoit
B COOMPAIOIINX U PACCEeNBAIOIIHAX
JIMH3aX U UX CUCTeMax.

OnTrueckue nprOopkI. Pasperiatoiijast
crioco6HOCTE. ['71a3 Kak onThuecKast
cucrema.

CBETOBO/a.

[MTosyueHrie u300pa’keHUsI B CUCTEME
13 IJIOCKOTO 3epKaJjia U JIMH3BbI,

B CHCTEMe U3 IBYX JIUH3.
KoHcTpyrpoBaHue TejieCKOMMYeCcKUX
CUCTEM.

N3yueHue noJsisipusaliiu CBeTa,
OTPa)KEHHOT'0 OT MOBEPXHOCTHU
V3/1eKTPUKA, U3yYeHHue
vMHTepdepeHIY J1Ia3ePHOT0 U3TyUeHUst
Ha BYX ILeJisiX.

[TonyueHue criekTpa U3nydeHus
CBETOAMOMA NPU MOMOLLHA
A(dpaKIIMOHHOM PelléTKHU.

Perienve pacuéTHBIX 3a/ja4 C SIBHO
3a/JaHHOM U HesIBHO 3a/laHHOU
bu3rUecKol Mo/e/bIo

C UCI0/Ib30BaHWEM OCHOBHBIX 3aKOHOB U
¢dopmyn o Teme «ONTHUKA».

PelieHre KaueCcTBeHHBIX 3a/ay,
TPeOyOIIUX MPpUMeHeHUs 3HaHUM

1o TeMe «OnTukKa».

[TocTpoeHue 1 pacuéT n300pa’keHuH,
C03/]JaBaeMbIX [JIOCKUM 3epKajioM,
TOHKOU JINH30M.

OmnpesiesieHre yC/I0BHUM MPUMEHUMOCTU
MO/Iie/Id TOHKOU JTIMH3bI; TPaHuL]
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[Ipepesibl IPUMEHUMOCTH
reoMeTpUYeCKOr ONTHKHU.

BonHoBas ontuka. UHTepgepeHLus
cBeTa. KorepeHTHbIe HCTOYHUKH.

Y cnoBust HabMOieHUST MAKCHMYMOB U
MHHHMYMOB B UHTeP(epeHLIMOHHON
KapTHHEe OT /IBYX KOrepeHTHBIX
VICTOUYHUKOB. [IprMepsI Ki1accuyeckrux
VHTep(epeHLIMOHHBIX CXEM.
Hudpakuus cBeta. AudpakiyoHHas
peléTka. ¥YcyioBre Hab/rOeH s
IJIaBHbIX MaKCUMYMOB MpY NaJleHnH
MOHOXPOMAaTU4eCKOro CBeTa

Ha JA(PPaKLMOHHYIO PELETKY.
[Tongpusanus ceerta.

TexHUUeCcKue yCTpOMCTBa U
TeXHOJIOTUYECKHE TIPOLIeCChI: OUKH,
Jyma, TepucKor, poToariapar,
MHKDOCKOII, MPOEKLIMOHHBIN arrapar,
NIPOCBeT/IeHNe ONTHUKH, BOJIOKOHHAs
ONTHKA, JU(PpaKMOHHAs pelIéTKa

MIPUMEHUMOCTU TeOMeTPUYEeCKOU
OITHKHU.

ObmbsicHeHre 0cOOeHHOCTel MPOTeKaHUS
ONTHUYECKUX sIBJIEHUI: UHTep(epeHLINY,
Audpakivu, JUCTIepCUH, TTOTHOTO
BHYTPEHHET0 OTPa’KeHUsl.

OOmbsicCHeHWe YCTPONCTBA U TIPUHILIUTIA
JIeMICTBUSI OUKOB, JIyTIbl, [IePUCKOTIA,
doToarmnapaTa, MUKpPOCKOIIa,
MPOEeKLIMOHHOTIO arrapara,
AU(PaKLIOHHOM PeIéTKH, BOJJOKOHHOU
OTITHKHU.

OOBsicHeHVe IPOCBeT/IeHHS] ONITHKHU.
Pabora B rpymnmax npu 06Cy>KeHuH
BOMNPOCOB MeXXIpeJMeTHOIO XapakTepa
(Haripumep, 10 TeMe «CBeTOBbIE
SIBJIEHUS B TIPUPOJIE»)

Wtoro 1o pasgeny

60

Pa3pen 3. OcHOBBI crielja/IbHOM TeOPHUH 0THOCUTE/IbHOCTH (Aaiee - CTO)

3.1

OcCHOBBI
crieLjuaabHOW TEOPUU
OTHOCUTEJIbHOCTH

5

['paHuLIbI MPUMEHUMOCTH K1aCCUYeCKOU
MexaHUKU. [TocTyaTel crieLiiaibHOM
TeOPHUH OTHOCUTEJIbHOCTH.
[TpocTpaHCTBEHHO-BPEMEHHOU

[TpoBefeHMe KOCBEHHBIX M3MepeHHi
WMITy/IbCa U S9HEPTUH PeIiTUBUCTCKUX
yacTuij (1o doTorpadusiMm TpeKoB
3apsDKeHHBIX YaCTUI] B MarHUTHOM
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uHTepBas. [Ipeo6pa3oBanus JIopeHiia.
Y c/ioBre NpUUYMHHOCTH.
OTHOCHUTe/NIbHOCTH OJJHOBPEMEHHOCTH.
3ame/ieHre BpeMeHU U COKpalljeHue
JJIAHBI.

OHeprusi ¥ UMITYJ/IbC PeJIITUBUCTCKOU
YaCTULBI.

CBsi3b MacChl C 3Hepruel U UMIyIbCOM
PeSITUBUCTCKOW YaCTHIIbl. DHEpPTrHs
TOKOSI.

TexHuUuecKue yCTpOWCTBa U
TeXHOJIOTMYeCKue MpoLiecChl:
CITyTHUKOBbIE [IPUEMHUKU, YCKOPUTE/TU
3apsi’KeHHbIX YaCTHL]

rose).
AHanu3 1 onucaHue Gpru3nuecKux

SIBJIEHUH C HCIT0/Ib30BaHHEM IMMOCTYJ/IaTOB
CHEHH&HBHOﬁ T€OpHUHU OTHOCHUTE/IbHOCTH.

OOBbsiCHeHHe TIPUHIIMIIA 1eHCTBUS
CITy THUKOBBIX TIPUEMHUKOB,
yCKopHTe/iel 3apsyKeHHbIX YaCTHI]

Wtoro mo pasgeny 5

Pa3pen 4. KanToBas ¢gusuka

4.1 KopnyckynsipHo- 15 PaBHOBeCHOe TerioBOe U3nyyeHue [TpoBe/ileHVie KOCBEHHBIX U3MEePEeHUH,
BOJTHOBOM Jlya/Iu3M (u3nyyeHue abCOMIOTHO UEPHOTO Tejla). | UCC/IeJOBaHUS 3aBUCHMOCTEN MeXIy

3aKoH cmeljeHus: BuHa. I'urioresa
[I;1aHKa 0 KBaHTax.

@DOTOHBI. DHEPrusi U UMITYJIbC (POTOHA.
dotosdpdekT. OnbiTel A.I'. CToNIEeTOBA.
3akoHbl hoTo3(pekTa. Y paBHeHUE
OuHIITeWHa 17151 PoTo3ddekra.
«KpacHas rpanuia» gotrosddekra.
[aBnieHue cBeTa (B 4aCTHOCTH,
JlaBjieHre CBeTa Ha abCo/IF0THO

CI)I/IBI/I‘—IECKI/IMI/I Be/IMYMHAMHU

TIpY U3yuyeHuH siBjieHUust poto3PdekTa.

OmnpegeneHrie abCOMOTHBIX U
OTHOCHUTE/TbHBIX TTOTPEeIIHOCTeN
v3MepeHur (PU3nuecKrux BeJIM4YMH.
O1leHKa rpaHMI] MOTPeITHOCTeHN.
PeltieHrie pacuéTHBIX 3a/jay C SIBHO
3a/JaHHOM U HesIBHO 3a/laHHOU
(r3UUeCcKOr MOJENbI0
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TIOT/IOIIAFOIIYI0 ¥ aOCOJTIOTHO
OTPa’KaloIIyI0 [TOBEPXHOCTH). OTIBITHI
I1.H. JleGegena.

BonHoBbIe cBoMCTBa YacTUL]. BomHBI
ne bpoiins. [InvHa BosiHbI fie bpoiinis u
pa3Mephl 001aCTH JIOKATHU3aLNH
JBWDKYIIEHCS YaCTULIBI.
KoprtycKy/IsIpHO-BO/THOBO# [Iya/ini3M.

Mwvbpakiys 371eKTPOHOB Ha KpUCTalax.

CrieLiipyka M3MepeHuii B MUKpPOMUPE.
CooTHollIeHus1 HeorpeAe/1éHHOCTe
I"efizeHbepra.

TexHUYeCcKue yCTPOMCTBA U
TeXHOJIOTMUeCKHe MPOLIeCChI:
crieKTpoMeTp, h0T03/IeMEHT,

(b 0oTO/JaTUMK, TYHHETbHBIN MUKPOCKOTI,
conHeuHasi OaTapesi, CBeTO/[UO/

C UCI0/Tb30BaHWEM OCHOBHBIX 3aKOHOB 1
dbopmy 1o Teme «KBaHTOBbIE
SIBJIEHUSI».

PellieHne KaueCTBeHHBIX 3a/iay,
TPeOyIOIX MPUMeHeHHs 3HAHUH

1o Teme «KBaHTOBBIE SIBJIEHUS».
OrnpefeneHuve yca0BUM IPUMEHUMOCTH
KBAaHTOBOM MO/Ie/IM CBeTa.

AHanu3 KBaHTOBBIX TPOLIECCOB

C WCIO/Ib30BaHWEM YpaBHEHUs
OuHIITeHA 47151 (oTo3(PdeKTa,
TIPUHLIAIA COOTHOIIEHUH
HeorpesiesiEHHOCTH ["efizeHOepra.
OOBsicHeHYe MPUHINIA AeUCTBUS
CMeKTpOMeTpa, (DOTO3/IEMEHTAa,
dboTojaTUMKa, TYHHE/ILHOTO
MHUKPOCKOTIIa, COTHeUHOM baTapeu,
CBeTO1O/a.

Ncnonb3oBanue IT-TexHoM0rUm

ripu paboTe C IOTIOTHUTE/TEHBIMU
MCTOUYHHWKaMU UHGOPMaLUK T10 TeMe,
VX KPUTUUYECKUM aHa/Iu3 U OlleHKa
JIOCTOBEPHOCTH

4.2

dusuka atoma

OrnbITHI IO HncajieoBaHO CTPOEHUA
dToMad. HHaHETapHaH MOJeJ/Ib aTOMa

Peszepdopaa.
[Toctynatel bopa. M3nyuyeHnue u

OnpejeneHyre JIMHBI BOJTHbI J1a3epHOTO
U3/TyUeHusl.

HabnroseHre MMHeHYaThIX CIIEKTPOB.
VccnenoBaHue CrieKTpa pa3peKeHHOTro
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riorJioilieHre (hOTOHOB TIPU Tepexo/ie
aToMa C O/IHOTO YDPOBHSI SHEpruu

Ha PYTrOu.

Bupb! criekTpoB. CrieKTp ypoBHe!
SHEepruy aToma BOJ0pO/a.
CroHTaHHOe U BBIHYK/JJ€HHOe
v3/ly4yeHue cBeta. Jlasep.
TexHUYecKue yCTPOMCTBA U
TeXHOJIOTUYEeCKHe MPOL[eCChI:
CrieKTpasbHbIA aHaIU3 (CIIeKTPOCKOI),
Jla3ep, KBAHTOBbIA KOMITBIOTED

aTOMapHOTI'0 BO/IOPO/ia U U3MepeHUe
TOCTOsTHHOM Pubepra.

N3yueHne yCTpOWCTBA U IeUCTBUS
CUYETUMKA UOHM3UPYIOLMX YaCTHII,
OrnipefienieHre yC/I0BUM IPUMEHUMOCTH
Mozienu aToma Pe3zepdopaa.
OOBbsicCHeHHe TIPUHIIMIIA 1eHCTBUS
CTMEeKTPOCKOIa, ja3epa, KBaHTOBOI'O
KOMITbIOTEDA.

AHasi3 KBaHTOBBIX MPOLECCOB

Ha OCHOBe T1epBOr0 U BTOPOTO
noctynatoB bopa

4.3

®du3MKa aTOMHOI0O
sapa u
3/1IeMeHTapHbIX
YacTUI]

HyxknonHast Mozienb sifpa I'eiisenOepra—
WBaHeHKo. 3apsz sapa. MaccoBoe
yucio gapa. soromnel.
PaiioakTMBHOCTB. AJib(a-pacnaf,.
ONeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaj. ['amma-usnyuenue.

3aKOH paJJMOaKTUBHOIO pacraja.
PafioakTUBHbBIE U30TOIILI B IIPUPOJeE.
CBoMCTBa MOHU3UPYIOIIETO U3TyUYeHUsI.
BiusHue pagioakKTUBHOCTU Ha JKUBBIE
opraHusMsbl. EctecTBeHHbIN (DOH
n3nyudeHust. [Jo3umMeTpusi.

OHeprus CBsI3U HYKJIOHOB B s/ipe.
AnepHblie cuibl. [ledekT Macchl sapa.
AnepHbie peakuuu. [leieHre U CUHTe3

[TpoBeneHre M3MepeHUM
Pa/IM0aKTUBHOTO (hOHa

C UCIIO/Ib30BaHKEM Jl03UMeTpa U
HcceloBaHie TPEKOB YaCTHI]

(o roToBBIM (poTOrpadusm).
V3ydeHue mnorvioiieHs 6eTa-4acTui]
AJIFOMUHHEM.

OmnpeiesieHre yC/I0BUY MPUMEHUMOCTH
MO/ieJiId aTOMHOTO sifipa.

AHanu3 ¥ omnurcaHue si/iepHbIX peakijuit
C WCII0Mhb30BaHWEM TIOHSITHUH MaccoBoe
YKMCJIO U 3apsiji si/ipa, SHEepPIusi CBsI3U
fpa, 3aKOHOB COXpaHeHHusl 3apsfa,
MacCOBOTO UMCJ/ia U SHEPTUU B 51[IePHBIX
peaki[ysx, 3aKOHa Pa/[M0aKTHBHOTO
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sanep. SnepHbie peakTopbl. [1pobaembl
yTIpaBJ/sieMOro TePMOSIIEPHOTO CUHTE3a.
OKoJIoru4yecKye acrieKThl pa3BUTHS
SIIePHOM SHEPTreTUKU.

MeTozbl perucTparu U UCCieJOBaHUs
371eMeHTapHbIX YaCTHLI.
dyHaMeHTalbHbIe B3aUMOEeUCTBUS.
baproHbI, Me30HbI U JIEMITOHBI.
[IpencraBnenue o CTaHAapTHOU
Mozenu. KBapk-ritooHHass Moenb
a/IpOHOB.

®du3uka 3a rpegesnamu CTaHZapTHOU
Mogenu. TémHas MaTepysi U TEMHas
SHeprus.

EnuHcTBO (pr3nueckou KapTUHbI MUPa.
TexHUYeCcKue yCTPOMCTBA U
TeXHOJIOTUYEeCKHe MPOLIeCChI: J03UMETP,
Kamepa BuibCcoHa, siepHbIM peakTop,
TepPMOSIIePHBIN PeaKTOp, aTOMHast
6omba, MarHUTHO-pe30HaHCHasl
ToMOTrpadus

pacnaga.

OO®bsicHeHHe TTPUHIUIIA AeUCTBUS
Jlo3MMeTpa, Kamepbl BUbCOHa,
sIepHOTO peakTopa, TepMOsiIepHOTO
peakTopa, aTOMHOW 60MOBI, MAaTHUTHO-
pe30HaHCHOW ToMorpaduu.

AHanu3 ¥ o1jeHKa BIUSHUS
PaZIMOAKTHBHOCTH Ha >KUBbIE
OpraHu3Mbl, a TaK)Ke ToC/Ie/ICTBUM
Pa3BUTHS s1/IepHOM SHEPTreTUKU

C TIO3ULIMI 3KO0JI0rUeCKOU
6e30racHOCTY; Mpe/CTaB/IeHU

0 paljMoHaIbHOM MPUPO/0M0/Ib30BaHUU
(B mpoljecce TOArOTOBKY COOOITIeHUH,
BBITIOJIHEHUSI TPYTIIOBbIX ITPOEKTOR)

Wtoro 1o pasgeny

25

Pa3pen 5. 3/1eMeHTbI aCTPOH

OMHM U acTPOPU3UKH

5.1

OJIeMEeHTHI
aCTPOHOMMHU U
acTpoH3UKU

12

OTarbl pa3BUTUSI aCTPOHOMMUU.
[TpuknagHOe U MUPOBO33peHUYeCKOe
3HaueHue aCTpOHOMUMU. [IpuMeHUMOCTh
3aKOHOB (PU3UKU [ 00bsICHEeHHS

Habmonenue 3B63aH0r0 HeOa
HEBOOPYKEHHBIM TJ1a30M

C HCITI0/Ib30BaHHEM KOMITbIOTEePHBIX
TIPUJIOYKEHUH JIJ1S1 OTIpe/le/IeH s
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TIPUPO/IbI KOCMUUECKHX 00BEKTOB.
MeTo/ bl aCTPOHOMUYECKUX
rccienoBani. CoBpeMeHHbIe
ONTUYECKHe TeJIeCKOIbI,
paZiuoTeeCKOoITbl, BHeaTMOChepHast
aCTPOHOMUSI.

Bup 3Bé31H0T0O Heba. Co3Be3aus, ipKue
3BE3/1bl, TVIAHETHI, UX BUJUMOE
JIBUKEeHHe.

CosiHeuHasi cucTema.

Connue. Co/iHeUHast aKkTUBHOCTb.
Wctounuk sHeprumn CoJiHLa U 3BE3],.
3BE3/1bl, UX OCHOBHbIE XapaKTePUCTUKH.
rarpamma «CreKTpa/bHbIM K/IacC —
CBETUMOCTb». 3BE3/bl [JTaBHOM
10C/iej0BaTe/IbHOCTU. 3aBUCUMOCTD
«Macca — CBeTUMOCTb» [/ 3BE3]
TJIaBHOM MOC/Ie/I0BaTeIbHOCTH.
BHyTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHbIe npe/iCTaB/IeHus

0 MPOUCXOKIEeHUU Y 3BoJIoLMU CosHLAa
Y 3BE3/1. JTarlbl )KU3HU 3BE3.
Mneunsiii [1yTh — Hailla ['aakTHKa.
[Tonoxxenue u aBrxeHre CostHIla

B ['anakTuke. TUIIbI rajlakTUK.
PagnoranakTtvky v KBasapsl. UépHble
JbIPBI B si/ipax rajlakTHK.

T0JI0>KeHHUsI HebeCHbIX 00BeKTOB

Ha KOHKPETHYIO ZIaTy: OCHOBHbIE
cos3se3us CeBepHOro nosyapus u
sIpKue 3BE3/bl.

Habmtonenue B Teneckon JIyHbl, T/IaHeT,
TYMaHHOCTEU U 3BE3JHBIX CKOTIJIEHUM.
YuacTtre B JUCKYCCHAU O POJIU
aCTPOHOMUM B COBpEMEHHOH KapTHHE
MHpa, B MMPaKTUUYECKOU JieATe/IbHOCTU
yeJiIOBeKa U Jla/ibHelIlIeM Hay4yHO-
TeXHUYECKOM Pa3BUTHH.

[ToaroToBka cooOIIieHHH 0 MeToZaxX
T10/Ty4YeH’s HayUYHbIX aCTPOHOMUUECKUX
3HaHUH, OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMUH.

[IprimeHeHre OCHOBOIIO/IAratoLKUX
aCTPOHOMMYECKHX TIOHSITUM, 3aKOHOB U
TeOPUH JI7Is1 aHa/IM3a U 00BACHEHUS
(hH3MUeCKUX MPOLIECCOB, MPOUCXOASIINX
B 3BE€3/1aX, B 3BE3/JHbIX CUCTEMAX,

B MeXTa/laKTUUeCKOU cpejie, ABKEeHUS
HeOeCHBIX TeJl, SBOTIOI[UH 3BE3/ U
BcenenHou
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Bcenennas. Pacuvpenvie BceneHHOM.
3akoH Xab6:a. Pa3beranue rajakTuk.
Teopus bosbiioro B3peiBa. PevkToBoe
W3/yueHue.

MacrirrabHast cTpykTypa BceneHHOR.
MertaraakTuka.

HepeluénHbie npobiemMbl aCTPOHOMUHN

Wtoro 1o pasgeny

12

Pa3zpen 6. ®usnuecKum NIpaKTUKyM

6.1 du3rMueCcKun 16 Crioco6b1 n3MepeHust hHU3nUeCKUX [IpoBeJeHre KOCBEHHBIX U3MEPEeHNH,
MPaKTUKYM BEJIMUMH C UCI0J/Ib30BaHUEeM WCCJIeJOBAaHUU 3aBUCUMOCTEeHN

aHa/IOTOBBIX U I[U(POBBIX (bu3MUeCcKnx BeJIMUUH, IPOBEpPKa
M3MepUTe/IbHBIX PUO0POB 1 TIpe/I/I0KeHHBIX TUIoTe3 (BIOOD
KOMITbIOTEPHBIX JaTUUKOBBIX CUCTEM. 13 paboT, ONMMCAHHBIX B TEMaTHUYeCKUX
ABCO/IOTHBIE Y OTHOCUTE/TbHBIE pasfiesiax «YuUeHUUeCKU SKCIIePUMEHT,
MOTPeLLIHOCTY U3MepeHUi (pr3nueckux | mabopatopHbie paboThl, TPAKTUKYM»)
BesinurH. OLieHKa rpaHul]
TOrPEeIIHOCTEeN

Wroro nio pa3geny 16

Pa3zgen 7. O0o01iaroiee moBTopeHne

7.1 CucremaTu3anus u 15 O06o0011eHMEe ¥ CUCTEMATH3ALHS YyacTue B AMCKYCCUM O POJIY (DU3UKU U

0060011eHMEe
TIPeIMETHOTO
COZlep>KaHUsI U OTTbITa
JiesITeTbHOCTH,
NpuoOpeTEHHOr0
TIpY U3yYeHUH Kypca

CO/ieprKaHus pa3ziesoB Kypca
«MexaHuka», «MonekynsipHas pr3nKa
Y TepMOJUHAMUKa»,
«DNeKTpoAuHaMUKa», «Komebanus u
BOJTHBI», « OCHOBBI Criel|a/IbHOW TeOpUUn
OTHOCHTEe/bHOCTU», « KBaHTOBas

ACTPOHOMMUH B Pa3IMuHbIX cepax
JiesiTe/IbHOCTH YeJloBeKa.
[ToaroToBKa cooOIIeHHIT O MecTe
(bur31UeCcKoi KapTHHBI MUpa B PSAZY
COBPEMEHHbIX TPe/ICTaB/IeHUH

0 TIPUPO/IE.
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dbuszuku 10-11
K/IaCCOB

bu3mKa», «D1eMeHTbl ACTDOHOMUH U
acTpo(H3UKU».

Ponb ¢hbU3MKU U aCTPOHOMUU

B 9KOHOMUUECKOU, TEXHOJIOTUUEeCKOH,
COLIMA/IbHOM M 3TUUecKol chepax
JiesiTeTbHOCTU UesioBeKa, POJib U MeCTO
(b13UKY ¥ aCTPOHOMUY B COBPEMEHHOU
Hay4HOM KapTHMHEe MUpa, 3HaueHUe
onuvcaTebHON, CUCTEMAaTU3UPYIOILeH,
00BSACHUTE/TLHOW U TTPOrHOCTHUECKOM
dbyHKIMH HU3rUecKour Teopyu, poJib
¢dur3uueckoil Teopuu B GOpMUPOBAHUHA
ripe/icTaB/ieHUM 0 (GH3UUYeCKOr KapTUHe
MHpa, MeCcTO (U3MYeCcKoi KapTUHbI
MUpa B 0011[eM psiTy COBPEMEHHBIX
eCTeCTBeHHO-HAaYUYHbIX MpeJCTaBIeHUN
0 TIpUpojie

BrInoiHeHMe yueOHBIX 3alaHUM,
JIeMOHCTPHUPYIOILIIMX OCBOEHUE
OCHOBHBIX MOHSATUH, DHU3NUECKUX
BeJIMUMH 1 3aKOHOB Kypca (hH3UKU
10-11 knaccoB

Wtoro 1o pasgeny 15
Pe3epBHOe Bpems 10
OBILIEE KOJIMYECTBO 170
YACOB I10O ITPOT'PAMME
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