PABOYAS ITPOI'PAMMA
yueOHOro npeamera «PU3uKa»
ansa odyuaromuxcs 10 -11 kiacca (mpoduIbHBIN YPOBEHB)
IMOSAICHUTEJ/IbHASA 3AIINCKA

[Tporpamma no ¢usuke Ha YpOBHe cpejHero obOijero obpa3oBaHusi paspaboTaHa Ha
OCHOBe TIOJIO)KEHWM U TpeOOBaHWUM K pe3y/lbTaTaM OCBOEHHUSI OCHOBHOUM 00pa3oBaTebHOMN
rporpaMMmel, TipefctaBieHHbIX B @I'OC COO, a Takke ¢ yuyétoMm dezepanbHOi paboueid
nporpamMmbl BocruTaHuss W KoHienuwm mperiofiaBaHusi y4yeOHOro mnpegmera «®Pusmka» B
oOpa3oBaTe/ibHBIX ~ OpraHu3auusx Poccuiickolt  @efepaiiuy, peasu3yloOLUX OCHOBHbIE
obpa3zoBaresibHbIe TTPOTPAMMBI.

[Mporpamma 1m0 ¢usuke onpefensieT 00s3aTeslbHOe TIpeJMETHOe COJep)KaHue,
yCTaHaB/IMBaeT PEKOMEHJyeMyI0 TI0C/e/I0BaTe/IbHOCTh W3yueHHsI TeM U pas3fiefioB y4uyeOHOTo
npeaMeTa C YUETOM MeXKIpPeAMeTHBIX W BHYTPHUIIPEAMETHBIX CBsi3ed, JIOTUKA ydeOHOro
mpoliecca, BO3pacTHBIX ocobeHHOcTel oOyuarouxcs. [IporpaMma 1o ¢usuke f1aér
Tipe/icTaB/ieHHe O Lie/isiX, CO/lep>KaHuM, o0Ileli ctparerud oOydeHHsi, BOCTIMTAHUSI U Pa3BUTHS
oOyuaromuxcst cpecTBaMu yuebHoro ripeamera «Pu3nka» Ha yriry07€HHOM ypOBHE.

N3yuenne Kypca ¢u3uKu yrayb/iEHHOTO YPOBHsI T103BOJISIET peasv30BaTh 3a/laudd
npodecCHOHabHOM OpUeHTAalY, HarpaB/leHO Ha CO3/laHue YCJIOBUM [i/Isl MPOsIBJIEHHsT CBOMX
VHTe/UIeKTya/bHbIX Y  TBOPYECKUX CIOCOOHOCTe KaKAbIM  00yYaroLUMCcs, KOTOpble
HeoOXOZWMBI /ISl TIPOJIO/DKEHUWsT 00pa3oBaHWsSI B OpraHM3alUsx —MpOogeCcCHOHATBHOTO
o0pa3oBaHUs 10 pa3UYHbIM (PU3UKO-TEXHUUECKUM U WH)KeHePHBIM CIeLiaTbHOCTSIM.

B mporpamme 1o ¢usMuke ornpefensitOTCS IJIaHUPyeMble pe3y/bTaThl OCBOEHUsSI Kypca
¢usuKu Ha ypoBHe cpegHero o0Imiero o0pa3oBaHMs: JIMUHOCTHBIE, MeTarpeJMeTHbIe,
nipefiMeTHBIe (Ha yriybiaéHHOM ypoBHe). HayuHO-MeTozomornueckoii OCHOBOM A/isi pa3paboTku
TpeOOBaHUI K JIMYHOCTHBIM, MeTamnpeAMeTHbIM UM TIpeJMeTHbIM pe3yJ/bTaTaM 00yYarol[uxcs,
OCBOMBIIIX IPOrpaMMy 10 GH3MKe Ha YPOBHe cpe/iHero obiiero obpa3oBaHus Ha yriy01éHHOM
YPOBHe, SIBJISIETCSI CUCTEMHO-/IesITe/IbHOCTHBIN MOAXO0[.

[Tporpamma 1o ¢u3vKe BKIHOYAET:

TJIaHUpyeMble pe3yJ/ibTaTbl OCBOeHUsi Kypca (pu3uKu Ha yryiyO71éHHOM ypOBHe, B TOM
YuicIie TIpeMeTHBIe Pe3y/IbTaThl 110 TOAaM 00yUeHHs;

cofiep>kaHue yueOHoro npeziMera «PusmKa» 10 TofiaM 00yueHusl.

[Tporpamma mo ¢u3uKe KMeeT TPUMEPHBI XapakTep W MOXeT ObITb HCIIOb30BaHa
yUuuTeasIMU (PU3UKU 151 COCTaB/IeHUsI CBOMX PabOUMX MPOrpamMm.

[lporpamma 10 (U3MKe He CKOBbIBAaeT TBOPUECKYIH) WHMILMATUBY YyuuTenel U
TIpeJIOCTaB/IsIeT BO3MOXKHOCTU [i/IsI peasiM3aljii pa3MuHbIX MeTOJUYeCKUX TIOAXOJ0B K
niperniofiaBaHnio  (pU3MKKM Ha YrayO/JEHHOM YpOBHE TPH YCJIOBUM COXpaHeHUs 00s3aTebHOU
YacTH COoZlep>KaHusi Kypca.

du3rKa Kak HayKa 0 Haubosiee 00OIIMX 3aKOHAX MPUPO/bI, BEICTYIIas B KaueCTBe yuebHOro
rpeJiMeTa B IIKOJIe, BHOCUT CYIL[eCTBEHHbI BK/IaZl B CUCTEMY 3HaHWM 00 OKpy)KarolleM MHpe.
IkonmbHBIA Kypc OHU3MKM — CHCTeMOOOpa3ylomWi [l eCTeCTBEHHO-HayYHBIX yueOHBIX
TIpeJIMeTOB, MOCKOJIbKY (pr3ruecKre 3aKOHBI JIeXKaT B OCHOBe TPOL[ECCOB U SIBJIEHUM, H3ydaeMbIX
xuMuel, ouonorvel, ¢usnueckoil reorpadueit m actpoHomueil. Vcronb30BaHMe W aKTUBHOE
nipuMeHeHre (U3MUeCKHUX 3HAaHUM OmpeseNio XapakTep U OypHOe pa3BUTHe Pa3HOOOpa3HBIX
TEXHOJOTUA B cQepe 3SHEPreTMKH, TPAHCIIOPTA, OCBOEHUsI KOCMOCA, TOMyYeHUs] HOBBIX
MaTepuaJioB C 3a/laHHbIMU CBOWCTBaMM. M3yueHue (U3MKA BHOCUT OCHOBHOW BKJaZ, B
¢dopMrpOBaHHE eCTeCTBEHHO-HAyUHOW KapTWHBI MHpa oOyuaromerocs, B (HhopMHUpOBaHUe
yMeHU# MPUMeHSITh HayUHbI MeTO/, TT03HAHKS TIPY BBITIOJTHEHWH UMU yueOHbIX UCC/ie/JOBaHUH.

B ocHoBy Kypca ¢u3uku Ha ypoBHe cpesfHero o0imiero obpa3oBaHus MOJIOXKEH Dsifl UAeH,
KOTODbIe MO>KHO pacCMaTpUBaTh KaK MPUHLIUIIBI €70 TIOCTPOeHUsI.



Hoes yenocmrocmu. B coOTBeTCTBUY C Hell KYPC SIBSIETCS JIOTUYECKH 3aBepILEHHBIM, OH
COZIep)KUT MaTepuan M3 BceX pa3fiesioB (PM3MKH, BK/IHOYaeT KaK BOMPOCHI KJIaCCUUECKOH, Tak U
COBpeMeHHOM (PH3HKHU.

Hoes zenepanuszayuu. B cooTBeTcTBUM C Heli Marepuan Kypca (U3MKA 0O0beUHEH
BOKPYT (HU3MUeCKUX Teopwid. BeayumiM B Kypce siBiisieTcsi (/OpMUPOBaHUE TIPe/ICTaBIeHHN O
CTPYKTYPHBIX YDPOBHSIX MaTepPHH, BEIIeCTBE U TI0JIe.

Hoesn eymanumapu3ayuu. Eé peanvzaiyist npe/ionaraeT UCIoIb30BaHUe I'YMaHUTAPHOTO
roTeHIMana GU3NYeCcKoil HayKU, OCMbICTIEHUe CBSI3U pa3BUTHS (PU3UKU C pa3BUTHEM OOIIecTBa,
a TaKKe C MUPOBO33peHYeCKMMH, HPaBCTBEHHBIMU M 9KOJIOTMYEeCKUMH TTpobIeMamu.

Hoesa npuknadHnoii HanpaenewHocmu. Kypc ¢usuku  yriybaéHHOTO  ypOBHs
Tipe/irosiaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHMUECKUX Y TEXHOTOTUUECKUX MPUI0KEeHUN
M3yueHHbIX TeOpHi 1 3aKOHOB. [Ipy 3TOM pacCMaTpHBalOTCsS Ha yPOBHe OOLMX TMpe/iCTaB/IeHUM
Y COBpeMeHHbIe TeXHUUEeCKHe YCTPOWCTBA, M TEXHOIOTHH.

Hoes 3Kon02u3ayuu peanusyeTcs IOCPe/CTBOM BBeJeHUSI 3/1eMEHTOB COJepyKaHMs,
TIOCBSIIIEHHBIX JKOJIOTUYECKMM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBSi3aHbI C Pa3BUTHEM
TeXHUKHU U TeXHOJIOTHH, a TaKKe 00Cy»KeHus Mpo6sieM paljioHa/IbHOTO TTPUPO/IOTI0/Ib30BaHUs U
9KOJIOTUUeCcKoi 6e301acHOCTH.

OcBoeHue cojiep)KaHust TIPOrpaMMBbI 110 PU3MKe [JO/DKHO OBbITh TIOCTPOEHO Ha MPUHLIUIIAX
CHCTEMHO-ZesTeTbHOCTHOTO TI0/AX0Aa. [t GU3MKK peanv3aliyst STUX MPUHLMIIOB 6a3upyeTcst Ha
VICTI0/Ib30BAHMM CaMOCTOSITEJIbBHOTO 3KCIIePUMeHTa Kak I10CTOSIHHO JielicTBytollero (akropa
yuebHOro mipouecca. st yriyGiéHHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSITeTbHOTO
yUeHUUeCcKoro SKCIIepUMeHTa, BKJIIOUarollero (poHTa/lbHble yueHUUecKue OIbITbl TIpU
M3yyeHWH HOBOTO MarepHuasa, jabopaTtopHble paboTel W paboThl TpakTWKyma. [Ipu sToM
BO3MOXKHBI /IBa criocoba peanv3anuu pU3NUecKoro MpakThKyma. B repBom ciiyyae MpakTUKyM
nipoBouTCs b0 B KoHile 10 u 11 kmaccoB, MO0 Moc/ie TIepBOro W BTOPOTO TO/IYTO/IUM B
KaX/JJOM M3 3TUX KjaccoB. Bropoil cnocob — 3To uHTerpanust paboT NpakTUKyMa B CHUCTEMY
nabopaTopHbIX paboT, KOTOpBIe TIPOBOJSATCS B TpOLiecce M3yueHus: paszena (Temsel). [Ipu 3Tom
nof;, paboTtamu NpakTUKyMa IIOHUMaeTCsl CaMOCTOSITe/IbHOe MCC/Ie[jloBaHUe, KOTOPOe TIPOBOAUTCS
TI0 PYKOBO/ICTBY CBEPHYTOr0, 0000IIEHHOT0 B/a 6e3 MoiiaroBoi HHCTPYKLIWH.

B nporpamme 1o ¢u3vKe crcTemMa yueHUUECKOTr0 SKCIIepUMeHTa, 1abopaTopHbIX paboT U
TIpaKTUKyMa Tpe/iCTaBeHa eJUHbIM repeyHeM. BoiOop TeMaTUKu /il 3TUX BUJIOB yUEHUIeCKUX
NpakTUUecKUx paboT OCyILecTB/IsSeTCS yyaCcTHUKaMH 00pa3oBaTe/IbHOTO Tpoliecca UCXOZs U3
0co0eHHOCTell TIOYPOYHOTO TIJIAHMPOBAHUSI W OCHalleHWs KabwHeta ¢u3vku. Ilpu 3TOoM
obecrieurBaeTcsi OBJlajieHHMe OOYYarOLIUMUCS YMEHUSIMU TIPOBOJWThL TIpsiMble M KOCBEHHbIe
M3MepeHHs, MCCIef0BaHUsl 3aBUCUMOCTed (PU3MUYeCKUX BeTWYMH M TIOCTAHOBKY OIBITOB IIO
TIPOBEPKe Tpe//I0’KeHHbIX TUIOTe3.

Bosbiioe BHUIMaHMe y[iesisieTcsi pelieHn0 PaCUETHBIX M KaueCTBEHHBIX 3ajau. [Ipu 3Tom
JUIsl PAaCUYETHBIX 3a/lau TIPUOPUTETOM SIBJISTFOTCS 3aJjaud C SIBHO 3aJjaHHOM M HesBHO 3a/laHHOMN
¢u3MUeCcKoil MOZieNblo, TT03BOJISIIOIIYE TIPUMEHSITh U3yUYeHHbIe 3aKOHBbI M 3aKOHOMEPHOCTH Kak
13 OZIHOTO pa3jiena Kypca, TaKk U MHTerpupys NpMMeHeHHe 3HaHWM W3 pasHbIX pa3zesioB. s
KaueCTBEHHBIX 3a7lay TPUOPUTETOM SIB/ISTIOTCS  3aflaHUsi Ha OOBsiCHeHWe/TipefiCKa3aHue
TIpOTeKaHUsl (PU3NUeCKUX SIBJIEHHWH W TIPOLIeCCOB B OKPY»Karollei »K13HU, TpeOyrolue Bbibopa
¢bu3rUeCcKoi MO/e/u [/ CUTYaL[K TIPaKTUKO-OPUeHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu c TpeboBanusimu PI'OC COO Kk MaTepHaabHO-TEXHUUECKOMY
obecrieueHn0 yueOHOTO mpoljecca Kypc (hH3MKUA yriayO/JEHHOTO YPOBHSI Ha YPOBHE CpeJHero
obijero obpa3oBaHus [JO/DKEH H3yuyaTbCsl B YC/AOBUSIX TpejMeTHOro kKabuHera. B kabuHere
busuku Jo/mKHO ObITh  HeoOXozuMoe JiabopaTopHoe 000py/JOBaHME [jii  BBITIOJTHEHUS
yKa3aHHbIX B rporpamme 10 (u3uKe yueHHMUeCKUX OIbITOB, jJabopaTOpHbIX paboT u pabor
MPaKTUKyMa, a TaKXXe IeMOHCTPALMOHHOe 000py/j0BaHMe.

[JeMoHCTpaliioHHOe 060pyoBaHue (HOPMHUpPYeTCsi B COOTBETCTBUM C TIPUHLIUTIOM
MHHHMAJTBHOM /I0CTaTOUYHOCTU U obOecrieyrBaeT TIOCTAHOBKY TepeurCeHHBIX B TIPOrpaMMe o



¢u3uKe KIHOUEBBIX JIeMOHCTpaL{Uil /sl WUCC/Ie[0BaHUSI M3y4yaeMbIX SIBJ€HUM U IPOLIECCOB,
IMITMPUYECKUX U PyHAaMeHTaIbHbIX 3aKOHOB, X TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00Opy/ZiOBaHHe /i1 YUEHWUECKUX TPAKTUUecKuXx pabot ¢opmupyercss B
BH/Ie TeMaTHUeCKWX KOMILJIEKTOB M o0ecrieurBaeTcsi B pacyére OFHOTO KOMILIEKTa Ha ABYX
obyuatommuxcsi. TemaTtnueckue KOMIUIEKTHI J1laDOpaTOpHOTO 00OpYy/OBaHUS [JO/DKHBI OBITh
MOCTPOEeHbI Ha KOMITJIEKCHOM HCII0/Ib30BaHUM aHAJOTOBbIX M LM(POBBIX MPUOOPOB, a Takxke
KOMITBIOTEPHBIX M3MEPUTE/TEHBIX CHCTEM B BH/je LIM(PPOBBIX 1ab0paToOpHil.

OCHOBHBIMHU LIe/ISIMU W3yueHusi PU3UKK B 00111eM 00pa30BaHUM SIBJISFOTCS:

¢dopMrpoBaHKe WHTepeca U CTpeM/IeHHs] 00yJaroIMXCsi K HAYYHOMY M3YUeHHIO TTPUPOJBI,
pa3BUTHE UX UHTEe/IEKTYaIbHbIX U TBOPUECKUX CTIOCOOHOCTeN;

pasBUTHe TIpeJCTaB/eHMM O HAayuyHOM MeToje TI03HaHUs U  (OpMHpOBaHKe
HCCJIe/IOBaTe/TbCKOT0 OTHOLLEHUST K OKPY>KAIOLL[UM SIBJIEHUSIM;

¢opmMHpOBaHHe HAyuyHOTO MHPOBO33DeHHsl Kak pe3y/bTaTa U3y4yeHHsI OCHOB CTPOEHUS
MaTepuH U GyHJaMeHTa/IbHBIX 3aKOHOB (PU3UKY;

¢dopMrpOBaHrEe YMeHUM OOBSCHSTH SIBJI€HUS C WCIIO/Ib30BaHUEM (U3MUECKUX 3HAHUW U
Hay4HbIX JI0Ka3aTe/bCTB;

¢bopmMHpOBaHKe Tpe/CTaBleHU O pOJU (PU3MKU [ Pa3BUTUSL APYTMX eCTeCTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA;

pa3BUTHE TIPe/ICTaB/IeHU O BO3MOXHBIX cdepax Oyaymieli TipodeccroHaTbHON
JlesiTeNTbHOCTH, CBSI3aHHBIX C (DU3WKOM, TMOJATOTOBKA K JasibHelileMy OOyueHWI0 B 3TOM
HarpaB/IeHUU.

HocTiwkeHre 3TUX Lesieli obecrieunBaeTCsl pellleHWeM CJIeAYIONIUX 3aflay B TIpoliecce
M3yueHus Kypca GU3UKA Ha ypOBHE CpeJjHero ob1iiero o0pa3oBaHus:

npuobpeTeHre cuUcTeMbl 3HaHUN 00 0OUMX (U3MUECKMX 3aKOHOMEDHOCTSX, 3aKOHaXx,
TeOpUsIX, BK/IOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (PU3UKY, 3/1eKTPOJUHAMKUKY, KBAHTOBYIO (DU3UKY
Y 3/1eMeHThl acTpO(U3UKHY;

¢dopMrpoBaHre YMeHUI TIPUMEHSITh TeOpeTHUeCKre 3HaHUs /1S 00BbsICHeHUS PU3NUIeCKrx
sIBJIEHUI B TIPUPO/IEe U /ISl IPUHSATHS TIPAKTUUeCKUX pellieHWi B TIOBCeHeBHOM XKU3HU;

OCBOeHHe CII0cO00B pellieHHst pa3/InUHBIX 33/1a4 C SIBHO 3alaHHOM (DPM3HUeCKOi MO/esbio,
3a/jau, TOZpa3yMeBarolIMX CaMOCTOsITe/IbHOe Cco3/aHue (U3Nueckord MoJend, aJjeKBaTHOMN
yCJIOBUSIM 33/lauM, B TOM UHCJIe 3a[jau MH)KeHepHOro XapaKTepa;

NoHMMaHWe (U3UYeCKMX OCHOB U TIPUHLIUTIOB [IeMCTBUSI TEXHUUECKHUX YCTPOWUCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BJIUSHUS Ha OKPY)KatoLllyto Cpesly;

OBJIa/IeHHe MeTO/laMM CaMOCTOSITe/TbHOTO TUIAHUPOBAHUS W TIPOBe/leHUs] (U3NUeCKUX
5KCTIepUMEHTOB, aHaiu3a W HWHTeprnpeTaldyd HWH(OpMaLUM, OIpejiefieHusl JI0CTOBEPHOCTH
TIOJTyYeHHOTO pe3yJ/ibTara;

CO3JlaHMe YCJOBUM [Ji Pa3BUTHS YMEHWM TPOEKTHO-UCC/Ie[0BaTebCKOM, TBOPUECKOU
JesiTeTbHOCTH;

pa3BUTHe UHTepeca K cepam NnpodecCUOHaNIbHON JieaTelbHOCTH, CBSI3aHHOM C (PH3MKOIA.

B cootBerctBun ¢ TpeboBanusMu PI'OC COO yray6séHHBI YpPOBEHb H3yueHUs
yuebHOro mpeaMera «®u3MKa» Ha YpPOBHe cpeAHero o0iero o0Opa3oBaHUs BbIOMpaeTcs
00yyYarIMMHCS, TUIAHUPYIOLUMU TIPOAO/IKeHHe 00pa30oBaHUs TI0 CIeLUaJbHOCTSM (PU3UKO-
TeXHUUeCKOro Mpodurs.

Ha usyuenue ¢usuku (yryiy6/€éHHBINA ypOBEHb) Ha YPOBHe cpefiHero obiiero obpa3oBaHus
orBogutcs 340 vacoB: B 10 kacce — 170 gacoB (5 yacoB B HeZento), B 11 knacce — 170 yacos (5
YyacoB B HeJIeJI0).

[TpepnaraemMselii B mporpamMme 10 ¢H3MKe repeueHb 1ab0PaTOPHBIX U MPAKTUYECKUX PaboT
SIBJISIETCSI PEKOMEH/IOBaHHbIM, YuWTesb JesaeT BbIOOp TpOBefeHus 1abopaTOpHBIX paboT u
OTTBITOB C YUETOM MH/UBHU/yaTbHBIX 0COOeHHOCTeH 00yUaromuxcsl.



COJEPXAHUE OBYYEHUA
10 KITACC

Pa3jien 1. HayuHblii MeTOJ IO3HAHHUA NPUPO/bI.

dusuka — ¢QyH/aMeHTa/lbHasl HayKa O npupoze. HayuHblil MeTOZ, MO3HaHUS U MEeTO/bI
vccieoBaHusi PU3NUYeCcKUX siB/IeHUM.

OKCrMepyuMeHT U TeopHsi B TIpoliecce T03HaHUs MpUpo/bl. HaburojeHre 1 3KCriepuMeHT B
¢busuke.

Criocobbl M3MepeHusi pU3MUECKHUX BeIMUWH (aHajoroBble W LM(POBLIE W3MepUTe/bHbIe
TIpUOOPBI, KOMITBIOTEPHbBIE ATUYUKOBBIE CUCTEMBI).

[MorpemHocTy 3MepeHuit pu3nueckux BeMurH (abCo/OTHAs U OTHOCHTE/IbHAS).

MogenvupoBaHve (GU3NUECKUX SBJIEHUN U TIPOLIeCCOB (MaTepuanbHasi TOUKa, abCOFOTHO
TBEp/l0€ TeJlo, U/eanbHast )XUJKOCTb, Uea/lbHbIN ra3, ToueuHbld 3apsj). ['unoresa. ®@usnyeckuit
3aKOH, TPaHUL{bl ero NpUMeHUMOCTU. Pr3nUecKasi TeOpHs.

Ponb u mecto QusukyM B (OpMUPOBaHMM COBDEMEHHOM HAy4YHOMW KapTWHbI MWpa, B
MPaKTUYeCKOU JesITe/TbHOCTH JIFO/IeN.

YueHnuueckuti s3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

N3mepeHne cuabl TOKAa W HamOpspKeHWs B LeNW TOCTOSHHOTO TOKa MPU TMOMOLIMU
aHaJIOTOBbIX U LM(POBBIX U3MepUTeTbHbIX TTPUOOPOB.

3HaKOMCTBO ¢ 1jpoBOii 1aboparopueii o ¢usvke. [Ipumepsr n3MepeHus GU3MUECKHX
BeJIMUMH TIPU MIOMOIIY KOMITbIOTEPHBIX [JaTUYMKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

MexaHuueckoe faBvKeHUe. OTHOCUTENIBHOCTb MeXaHW4YeCcKoro JswkeHus. Cucrema
oTCuéra.

[Tpsimast u oOpaTHast 3a7laull MEXAHUKHU.

Paguyc-BeKTOp MaTepuanbHOM TOYKH, €ro IpOeKLHMW Ha OCH CHUCTeMbl KOOpJMHAT.
TpaekTopus.

[TepemeljeHne, CKOpPOCTb (CpefHssi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpeHHe
MaTrepuasbHOW TOUKH, UX MPOEKLMU Ha OCU CUCTeMbl KOOpAUHAT. Cji0)KeHHe mepeMelleHnd 1
CJI0)KeHHe CKOPOCTeM.

PaBHOMepHOe U paBHOYCKOpPEHHOe MPSMOJIMHEHHOe IBWKeHHe. 3aBUCMMOCTb KOOP/MHAT,
CKOPOCTH, YCKOPEHUs U MyTH MaTepuaJbHOM TOUKU OT BpEMEHU U UX FPaQUKH.

CBobOosiHOe majeHUWe. YCKOpeHWe CBOOOAHOTO TajieHWs. [[BrbkeHue Tesa, OPOIIIEHHOTO
0/} yT/IOM K TOPU30HTY. 3aBUCUMOCTh KOOP/IMHAT, CKOPOCTH M YCKOPEHUS] MaTeprabHOM TOUKU
OT BPeMeHU U UX TpapUKH.

KpuBonuHeliHoe BrKeHMe. [IBryKeHre MaTeprabHOM TOUYKY IO OKPY’KHOCTH. YTJIOBasi U
JMHelHast cKopocTb. Ilepuog u yactora obOparrenusi. [eHTpocTpeMuTesibHOEe (HOPMasbHOE),
KacaresnbHOe (TaHreHLUaIbHOe) 1 TI0JTHOe yCKOpeHHe MaTepuabHON TOUKH.

TexHuUeckre yCTpPOMCTBA W TEXHOJIOTUUECKHe TMPOLeCChl: CHUAOMEeTp, [ABWKeHUe
CHaps/J0B, LIeTHbIe, IllecTepéHYaThle U PeMEHHbIe Mepe/iaul, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETa, WIIHOCTPaLUsl KKHEMaTUUeCKUX XapaKTePUCTHK [IBHKEHUS.

CriocoObI UccieioBaHus IBHKEHUH.

Wnnroctpanys npeziesibHOrO nepexozia U M3MepeHrue MrHOBEeHHOM CKOPOCTH.

ITpeobpa3oBaHue IBMXEHUH C UCTIOIh30BAHUEM MEXaHU3MOB.

[TageHue Ten B Bo3/lyXe U B pa3peKeHHOM IIPOCTPaHCTBe.

HabsrozeHue 1BvKeHust Tesla, OPOILIEHHOTO MO/, YT/I0M K TOPU30HTY U TOPU30HTA/IBHO.

HarmpaBnieHve cKOpOCTH MPU [JBUKEHUU 110 OKPY>KHOCTH.

[TpeobGpa3oBaHue yI/I0BO CKOPOCTU B PEYKTOPE.



CpaBHeHMe MyTel, TPAeKTOPUM, CKOPOCTEN ABW)KEHUSI OZHOTO W TOTO Ke Tejla B Pa3HbIX
crucTeMax OTCYéTa.

YueHnuueckuti 3xcnepumenm, s1ab6opamopHblie pabombl, NPAKMUKYM.

W3yyeHrie HepaBHOMEPHOI'O JBV)KEHHUS C L{e/Ibl0 OTpeie/ieHUs] MTHOBEHHOM CKOPOCTH.

W3mepeHne yCKOpeHUsI TpU IPSIMOJIMHEMHOM DaBHOYCKODEHHOM [IBW)KEHHWU TI10
HaK/IOHHOM MJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTY IIyTH OT BpEMEHHU ITPH PaBHOYCKOPEHHOM /[IBVKEHUU.

N3mepenue yckopeHUs: CBOOOAHOTO IMajieHus (PeKOMeHZI0BaHO HCII0/Ib30BaHue 1[i(poBoi
naboparopun).

V3yuenue nBU>KeHUs Tesa, OpOLLIEHHOTO rOPU30HTaNbHO. [IpoBepka rurnoTesbl 0 MPSMOi
TIPOINOPLIMOHA/IBHOW 3aBUCUMOCTH MeX/y ambHOCTBIO T0JIETa U HaYa/IbHOU CKOPOCTBIO Terla.

W3yueHune nBM>KeHUs Tesa 10 OKPY>KHOCTH C TTOCTOSTHHOW 10 MOZYJ/TF0 CKOPOCTBIO.

VccnenoBanve 3aBUCHMMOCTH Tieprofia oOparieHusi KOHHMUYeCKOrO MasiTHUKa OT €ro
rapaMeTpoB.

Tema 2. lunamuka.

[TepBriii 3akoH HbtoTOHa. VIHepLManbHble cucTeMbl OTCUéTa. [IpUHLIUIT OTHOCUTETBHOCTH
lanunes. HemHepryaabHble cUCTeMbI OTCUéTa (Orpe/iesieHue, IpUMephl).

Macca tena. Cuna. [IpyHLAIT CyTIepro3uLuy CUJL.

Bropoi 3akoH HeroToHa J/11 MaTeprasbHOU TOUKH.

Tpetuii 3akoH HeloTOHA /151 MaTepUabHbIX TOYEK.

3aKOH BCEMUPHOI'0 TATOTeHHs. DKBUBAJIEHTHOCTb I'PaBUTALJMOHHON YU NHEPTHOM MacChl.

Cuna TsKecTd. 3aBUCHMOCTb YCKOpDeHHMss CBOOOJHOTO TaZieHHsi OT BBICOTHI Haf
TIOBEPXHOCTBIO TIJIAHETHI W OT reorpauueckoil IMMpPOTHL. [IBikeHWe HeOeCHBIX Teln M UX
CIyTHUKOB. 3aKoHb! Kerutepa. ITepBast KocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tesa. Bec Tena, ABWKYILErocs C yCKOpeHUeM.

Cuna Ttpenusi. Cyxoe TpeHue. Cuna TpeHMs] CKOJIbKEHMSI UM CWia TPeHUs TOKOS.
Kosdduument tpeHusi. Cua CONPOTUBIEHUS MPU [JB)KEHUM Tesa B >KUAKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTU OTHOCHTE/IBHOTO JIBVKEHUSI.

Hasnenuve. I'ngpocratnueckoe fasieHve. Cuia Apxumesa.

TexHWuyeckue YCTPOWCTBA W TEXHOJIOTUYECKHEe TIPOLeCChl: TMOJALUIUIHUKY, J[BWKeHUe
VICKYCCTBEHHBIX CITyTHUKOB.

Jdemoncmpayuu.

Habmtofienre [BWKeHUs Tell B MHEPLMAIbHBIX M HEMHePLMa/IbHBIX CHCTEMaX OTCUETa.

[TpyHLIUIT OTHOCUTEBHOCTH.

Kauenne pAByX LWIMHIDOB WIM I1apOB pa3HOM MacChl C OJWHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HeMHepLIaAbHOW CUCTeMbl OTCUETa.

CpaBHeHHe paBHOZEUCTBYIOLeN NIPUIOKEHHBIX K Tey CUJI C POU3BeZleHheM MaccChl Tesla
Ha ero yCKOpeHHe B MHepLYaabHOW CUCTEMe OTCU6Ta.

PaBeHCTBO cuyl, BO3HUKAIOLMX B pe3yJibTaTe B3auMO/eHMCTBUS TeJl.

W3mepeHune macc 1o B3auMo/|eCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEMe U Ma/IeHUH.

LleHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHMe CUJT TpeHUS! MIOKOs1, KaYeHUsI U CKOJTb)KeHUSI.

YueHnuueckuti 3xcnepumenm, s1a6opamopHblie pabombl, NPAKMUKYM.

V3mepeHure paBHOJeMCTBYOLLeH CU/ IPU JBM)KeHUH OpycKa 1Mo HaKJIOHHOM TJIOCKOCTH.

[TpoBepka THMOTE3bl O HE3aBUCHMOCTH BPeMeHH [BIDKEHUsI OpycKa 110 HaKJIOHHOM
TJIOCKOCTH Ha 3a/laHHOe pacCTOsIHUE OT ero Macchl.

WccnenoBanve 3aBUCHMMOCTH CWII YIIPYTOCTH, BO3HUKAKOIIMX B IIPY)KMHE M Pe3UHOBOM
obpastie, oT ux gedhopMaruu.

Vi3yueHue [BWKEHUsSI CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, TIePEKMHYTOU yepe3 JIErKuid OJI0K.



N3mepenue ko3duiivieHTa TpeHHs 10 BeJIMUUHE YTJI0BOro Ko3dduireHTa 3aBUCUMOCTH
Frp(N).

WccnenoBanve fBWwKeHus: Opycka TIO HAKJIOHHOM IUIOCKOCTH C  TlepeMeHHbBIM
K03 (ULIMEeHTOM TpPeHUs.

W3yuenne nBy>kKeHNs rpys3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépdozo mea.

AbcomoTHO TBEpPAOe Teso. [locTynaTenbHOE M BpalljaTebHOe /IB)KEHHe TBEPOTO TeJa.
MoMeHT cuibl OTHOCHTENBHO Ocu BpaujeHus. [1neuo cusbl. CrnoxkeHWe Cuil, NPUIOKEHHBIX K
TBEpzoOMY Teny. LleHTp TspKecTH Tesa.

Y csioBUs paBHOBeCHs TBEPIOTO TeJia.

YcroiiurBoe, HeyCTOHUMBOe, Oe3pa3MuHoe paBHOBeCHE.

TexHUuyeckue yCTPOWCTBA M TEXHOJIOTWUYECKHe TPOLeCChl: KPOHILUTENH, CTPOWUTEIbHbIN
KpaH, peléryaTble KOHCTPYKLUHU.

Jemoncmpayuu.

Ycnosus paBHOBecus.

Bugbl paBHOBecus.

YueHnuueckuti 3xcnepumenm, s1a6opamopHbie pabombl, NPAKMUKYM.

ViccnenoBanue ycioBri paBHOBeCHsI TBEPZOrO TeJla, UMEOLLero OCh BpalleHMUs.

KoHcTpynpoBaHue KPOHIITEHOB U pacyéT CUJ1 YIIPYrOCTH.

W3yyeHne yCTONUMBOCTH TBEPOTO Teja, UMEIOLEero MII0MIa b OMOpPHI.

Tema 4. 3akoHbl COXpaHeHUs 8 MeXAHUKe.

VmMnynbc MaTepranbHOM TOUKW, CMCTEMbl MaTepualbHbIX TOueK. L|eHTp Macc cucTteMbl
MaTepHasbHbIX TOUYeK. TeopeMa O [JBI)KEHUH LieHTpa Macc.

ViMnynibC cuiibl ¥ M3MeHeHre UMITYJIbca TeJa.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTrBHOe /IBU)KeHUe.

MomeHT wumny/bCca MaTepuaJbHOM TOUKW. IIpefcraBieHre O COXpaHeHWM MOMeEHTa
VMITyJIbCa B L|eHTpasbHbIX MOJISX.

Pabora cuibl Ha MaZOM M Ha KOHeUYHOM TepeMmeirieHud. ['paduueckoe mpejcraBieHue
paboThI CUJTBI.

MOILHOCTb CUJIBI.

KuneTtnueckasi sHeprusi MatepuaabHON TOukd. Teopema 00 HM3MeHeHUM KWHETHUYeCKOMH
SHepruyv MaTepuaJbHOU TOUKHU.

[ToTeHLManbHBIe M HeMOTeHLUa/IbHbIe CcUfbl. [loTeHmanbHas sHeprus. [loTeHnManbHas
SHeprusi ynpyro Je(opMUpOBaHHOW MpYyKuHbI. [loTeHIMambHas Heprus Tejaa B OJHOPOJHOM
rpaBUTaLMOHHOM I1oJie. [loTeHLMabHas SHEprusi Tefa B PaBUTALMOHHOM I10Jie OJHOPOJHOTO
1apa (BHYTpH U BHe 11apa). Bropas KkocMuueckast CKOpoCTb. TpeTbss KoOCMHAYeCKasi CKOPOCTb.

CBsa3b pabOThI HeNoOTeHLUa/JbHBIX CUJ C W3MeHeHHeM MeXaHU4YeCKOW SHepru CHUCTeMbI
TeJsl. 3aKOH COXpaHeHUsI MeXaHU4eCKON SHeprum.

Ynpyrue v Heyrpyrue CTOJIKHOBEHUSI.

YpaBHeHnve bepHymmm A1 yeaqbHOM >KUOKOCTU Kak C/eICTBHe 3aKOHA COXpaHeHWs
MeXaHUUYeCKOUN SHepruu.

TexHWUyecKue yCTPOWCTBA M TEeXHOJIOTWYEeCKUe TNPOLIeCChl: JBWKEHHEe DakeT, BOJOMET,
KONEp, NMPY>KUHHbIN MUCTO/eT, TUPOCKOII, (PMI'ypHOe KaTaHWe Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOe JBUKeHMe.

V3MepeHne MOIITHOCTH CUJIBI.

Vi3meHeHMe SHePrUH Tesia IIPY COBepIIeHNH paboThI.

B3aumHble mnpeBpaijeHUs KUHETUYECKOW W TMOTeHLMaJbHOM SHEpruil Npu [elCTBUM Ha
TeJI0 CUJIbI TSDKECTU U CUJIbI YIIPYTOCTH.



CoxpaHeHue SHepruu 1py CBOOOIHOM TafleHHUH.

YueHnuueckuti s3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

V3mepeHue umiysbca Tesa 1o TOpMO3HOMY ITyTH.

Vi3MepeHue CUsbl TSATH, CKOPOCTHA MOJIeJ/IN 3JIEKTPOMOOUIST U MOLLHOCTH CHJTBI TSATH.

CpaBHeHHe U3MeHeHHs UMITyJIbCa Tesla C UMITYJIbCOM CHUJIBI.

WccnenoBanue coxpaHeHUs1 UMITy/IbCa MPU YIIPYTOM B3aUMO/€MCTBUM.

W3mepeHne KMHETUUECKON SHEPTUy TeJla 10 TOPMO3HOMY ITyTH.

CpaBHeHHe U3MeHeHUs TOTeHL[Ma/IbHOW SHepPryu MPYKUHbBI C paboTOoM CUTbI TPEHHSI.

Onpeyienierrie paboThI CHITBI TPEHWS TIPH JIBVKEHWH TeJla TI0 HAaK/IOHHOU TJIOCKOCTH.

Pa3pen 3. MonekynsapHas (pu3vka ¥ TepMoJUHAMHUKa.

Tema 1. OcHO8bI MO/1€KyASPHO-KUHeMuU4ecKoll meopuu.

OcCHOBHbIE TI0/IOKEHHSI MOJeKYJ/sipHO-KhHeTnueckord Teopurd (MKT), ux onbiTHOe
obocHoBanue. [uddysus. BpoyHOBcKoe ABIKeHHe. XapaKTep [BIDKEHHWS U B3aUMOJEHCTBUS
yacTul] BelllecTBa. Mo/iesii CTPOeHHs ra30B, XKUJKOCTeHN U TBEP/BIX Tesl U 00bsCHEeHNe CBOWCTB
BellleCTBA Ha OCHOBe 3TUX Mogesed. Macca v pa3mepbl MosieKysn (atomoB). KosnuecTBo
BeljectBa. [locTossHHas ABorazpo.

TennoBoe paBHOBecwe. Temmeparypa u crocoObl eé n3mepenus. lllkasma Temmeparyp
Henbcus.

Mogens wpeanbHOr0 rasa B MOJIEKY/ISIPHO-KMHETHUYECKOM TEOpPMM: 4YaCTULIbl rasa
JBIDKYTCSI XaOTUYECKU U He B3aUMOJEeCTBYIOT APYT C APYTOM.

l'a3oBble 3aKOHBL. YpaBHeHHe MeHeneeBa—KianeiipoHa. AOGcomoTHas TeMmreparypa
(wkana Ttemneparyp KenbBuHa). 3akoH [lanbToHa. M3omporiecchl B HJeasbHOM rase C
TIOCTOSIHHBIM KOJIMYeCTBOM BelljecTBa. I'pahrueckoe mpezcTaBieHue U30IPOLIECCOB: U30TEPMa,
u3oxopa, usobapa.

CBsi3b MeXJy [JaBAeHWEM U CpefiHel KWUHETHYeCKOM >SHepruer MOCTyNaTe/bHOro
TETUIOBOTO [BW)KEHUs MOJIEKY/ WJjealbHOro rasa (OCHOBHOE YypaBHEHMEe MOJIEKY/ISIPHO-
KUHETUUeCKOU TeOPUM UeabHOrO rasa).

Cesi3b  abCOJ/IIOTHOM — TeMIiepaTypbl TePMOJWHAMMUECKOW CHUCTeMbI CO  CpefHel
KWHeTUYeCKOW SHeprueu nocTyrnaTebHOr0 TEeTIOBOTO BWKEHUS e€ yaCTHLI.

TexHUueckrWe yCTPOWCTBA W TEeXHOJIOTMUeCKHe TIPOLecChl: TepMoMmeTp, Oapometp,
T10JIy4yeHre HaHOMaTeprasoB.

Jdemoncmpayuu.

Mogenu BrKeHUs 4aCTHL] BellleCTBa.

Mojenis 6pOyHOBCKOTO [IBHXKEHHUSI.

Buzieopo/iK ¢ 3anMchbio peaibHOTO0 OPOYHOBCKOTO [IBIDKEHMSI.

Ouddysus xuakocrei.

Mopens oneita IITepHa.

IIputskeHue MOJIeKyJI.

Mogenu KprucTanInyeCKuX peréTok.

HabsrozeHre 1 ncciieioBaHre W30MPOLIECCOB.

YueHnuueckuti 3xcnepumenm, s1a6opamopHbie pabombl, NPAKMUKYM.

VccnepoBanue riporjecca yCTaHOB/IEHHS TeTJIOBOT'O PABHOBECHS TIPH TersiooOMeHe MexX1y
ropsiuer ¥ XOJ0JHOM BOZOW.

N3yyeHne w30TepMUUecKOro mporecca (peKoMeHZOBaHO WCII0/Ib30BaHUe LM(POBOU
naboparopun).

N3yueHuve 130X0pHOro Iporiecca.

W3yuenune n3obapHOro mporecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoouHamuka. Tens08ble MAQUWUHBDL.

Tepmopunamuueckass  (T[])  cucrema.  3ajaHyMe  BHEIIHWMX  YCJAOBUM /ISl
TepMOZMHAMUUYECKOM CuUcTeMbl. BHellHMe W BHyTpeHHHMe TnapaMmeTpbl. IlapameTpsl



TepMOZMHAMWUYECKOM CUCTEMbI KaK CpeJjHHe 3HaueHUs BeJIMYMH, OINMCBIBAIOIINX eé COCTOsTHUe
Ha MHUKPOCKOITMYeCKOM yYpOBHe.

Hynesoe Hauano TepmosrHaMukH. CaMONPOU3BOJIbHAS pe/lakcalysi TePMOAUHAMUUeCKON
CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogens wupeanbHOro rasa B TepMOJMHAMMKE — CHCTeMa YypaBHEHHM: YypaBHeHue
MenpeneeBa—KnarnelipoHa ¥ BblpakeHWe [Jis1 BHyTPeHHelM 3Hepruu. Y C/I0BUsI TPUMEHHMOCTU
3TOM MOJe/IM: HU3Kas KOHL[eHTpalysl YaCTWL], BBICOKHMEe TeMIlepaTrypbl. BeipakeHue s
BHYTpPEHHel 5Hepruy 0JJHOATOMHOT0 U/leasbHOro rasa.

KBasucratnueckre u HecTaTuyeCcKue MpoLiecChl.

OnemeHTapHast paboTa B TepMoZHaMUKe. BriunicsieHre paboThl o rpaduKy rpoijecca Ha
pV-auarpamme.

Tersoriepefiaua Kak Crioco0 W3MeHeHUsi BHYTpeHHel >Heprud TepMOJUHaMUUeCKOM
cucteMbl Oe3 coBepiieHus1 paboTbl. KOHBEKIWs, TeTIONPOBOJHOCTD, U3/TyUeHHe.

KosmuectBo TerioTel. Teruio8MKOCTH Tesa. Yje/lbHas W MOJISIpHas TeIUIOBMKOCTU
BelllecTBa. YpaBHeHWe Maliepa. YJenbHas TeIuloTa CropaHusl TOIUIMBA. PacuéT komnuecTBa
TEIUIOThI TIpU Teruioriepeaue. [ToHsTre 06 asmabaTHOM Mpotiecce.

[TepBBIii 3aKOH TepMOAMHAMUKU. BHyTpeHHsis1 sHeprusi. KosmmuecTBo TersioTsl U paboTa
KakK Mepbl U3MeHeHYsI BHyTPeHHel SHepruv TepMOJMHAMUUeCKON CUCTEMBI.

Bropoli 3akoH TepMOAWHaMUKM [JI1 PaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJlaHHOe
PaBHOBECHOE COCTOSIHME TepMOAMHAaMHUeCKOM CHUCTeMbl TIPOXOJWT eJWHCTBeHHasi ajiuabara.
AGcosnroTHas Temrieparypa.

Bropoli 3aK0oH TepMOJVMHaMUKHU [/ HEPDABHOBECHBIX IPOLIECCOB: HEBO3MOXXHO Iepe/iaTh
TeIVIoTy OT Oosiee XonofHOro Tena K Oosiee Harpetomy 6e3 kommeHcauun (Kiaysuyc).
Heo6paTMOCTb NMPUPOJHBIX MTPOLIECCOB.

[TpunHLMIE! fericTBUA TeroBbIX MamyH. KIT/I.

MaxkcumanbHoe 3HaueHue KII. Lukn KapHo.

OKOJIOrMYecKre acIeKThl WCIIO/Ib30BaHUs TeIIOBbIX JiBUraTesier. TersioBoe 3arps3HeHUe
OKpY’Karolllel Cpeibl.

TexHUUYecKue yCTPOMCTBA U TeXHOJOIMUYeCKHe IPOLeCChl: XOIOAWIbHUK, KOHAULIMOHE,
Ju3e/ibHbIA M KapOropaTOpHbIN [BUTaTesd, TapoBas TypOWHa, TOJyuyeHWe CBepPXHU3KUX
Temreparyp, yTWIM3alUsl «TeIUIOBbIX» OTXOJOB C MCIO/Ab30BaHUMEM TeIUIOBOTO HAacoca,
yTUMM3aLys 6M00pPraHMuecKoro TOTIMBA [ijist BEIPAOOTKH «TeryIoBOi» U 37IeKTPOIHEPTUH.

Jemoncmpayuu.

Vi3MeHeHue TeMIiepaTyphbl NPy aiiabaTHueCcKOM paclliupeHUH.

Bo3spyuiHoe orauso.

CpaBHeHMe y/ie/IbHbIX TeI0EMKOCTeH BeleCTB.

Crnioco6bl M3MeHeHHs1 BHYyTPEHHe! SHeprum.

VccnenoBanue afuabaTHOro npotiecca.

KomrsroTepHsle MOZienM TeIJIOBBIX JBUTaTe/Ien.

YueHnuueckuii 3kcnepumeHnm, s1abopamopHble pabombl, NPAKMUKYM.

W3mepeHue yebHOU TeNI0EMKOCTH.

Wccnenosanue rpoliecca OCTbIBaHUS BelllecTBa.

VccnenoBanue afuabaTHOTO TipoLiecca.

W3yyeHne B3aMMOCBSI3M SHEPTUU MEXMOJIEKY/ISIPHOTO B3aUMOJEHCTBUSL U TeMIlepaTypbl
KUMEeHUS XKUJKOCTeU.

Tema 3. Azpezamuble cocmosiHus gewjecmea. Pazoebie nepexoobl.

[Tapoobpa3oBanre u KOHAeHcauus. JVIcrapeHWe ¥ KWIleHWe. Y[e/lbHas TeTuioTa
rapoobpa3oBaHusl.

HacepijeHHele ¥ HeHacblllleHHble TIapbl. KauecTBeHHast 3aBUCMMOCTb IUIOTHOCTH U
JlaBJIeHUsT HaCBIIIEHHOTO apa OT TeMriepaTypbl, UX He3aBUCUMOCTb OT 00bEMa HaCbIILeHHOTO
rapa. 3aBUCMMOCTb TeMIlepaTypbl KUITeHUs OT [JaB/IeHUs B )KUJKOCTH.



BnaxHocTh Bo3yxa. AGCOMOTHAS ¥ OTHOCHTE/TbHAST BIIXKHOCTb.

TBépaoe Teno. Kpucrannmueckue u aMop@Hble Tena. AHU30TPOIHSI CBOMCTB KPUCTA/IIOB.
[TnaBneHue M KpUCTaM3aLus. Y jesibHasl TeryioTa riaBieHus. Cyommumarusi.

Hedopmaruu TBEpHoro Tena. Pactsokenne u oxatve. Cuasur. Mogyne FOnra. Ilpegen
ynpyrux edopMaryi.

TersioBoe pacipeHHe XKUJKOCTel U TBEP/BIX Tesl, 00bEMHOe U JIMHelHOe pacIlivipeHye.
AHrapMOHHM3M TeIVIOBBIX KOJ/ieb0aHWM YaCTHI] BelecTBa KaK MPUUYMHA TEIUIOBOTO PACIIMPEHUS
Tesn (Ha KaueCTBEHHOM YPOBHe).

[Tpeo6pa3oBanue 3Heprur B (a30BbIX Mepexo/iax.

YpaBHeHuUe TeryioBoro OanaHca.

[ToBepxHOCTHOe HaTspKeHUe. Ko3¢¢uiieHT MOBepXHOCTHOTO HaTsDKeHUs. KanusuispHble
siB/ieHus1. [laByieHne noJ, UCKpYBIEHHOW MTOBEPXHOCTHIO XXUAKoCcTH. @opmyia Jlannaca.

TexHWuyeckue yCTPOMCTBA W TeXHOJIOTMYEeCKHe IIPOLIeCChl: JKUJKHe KPUCTaJlIbl,
COBpeMeHHble MaTepuasbl.

Jemoncmpayuu.

TersioBoe pacivpeHue.

CBolCTBa HaCBIILEHHBIX [1aPOB.

Kunenve. Kvnenue npy nNoHWKeHHOM /laB/IeHUU.

V3mepeHune Cuiibl TIOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI C MBUIbHBIMU T1JIEHKaMHU.

CmauuBaHue.

KanunnsipHele siBeHus!.

Mogeny HeHbIOTOHOBCKOU JKUJKOCTH.

Crioco6bl M3MepeHUsT BlIayKHOCTH.

WccnenoBanve HarpeBaHys U IJIaB/IeHUST KPUCTA/ZIMUECKOT O BeljecTsa.

Buabl gedopmariuid.

Habmoenre Manbix e opMariyi.

YueHnuueckuti s3xkcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

V3yuyeHne 3aKOHOMEPHOCTEU UCTIapeHNst )KUJAKOCTEeH.

V3mepeHue yie/IbHOM TeM/I0THI [1J1aB/AeHUs JIbJA.

V3yuyeHne CBOMCTB HACBIIIEHHBIX N1APOB.

V3mepeHue abCOMIOTHOM B/Ia)KHOCTH BO3/lyXa U OLIeHKAa MacChl MIapoB B TIOMeIleHUH.

V3mepeHnue Ko3¢¢uiieHTa NOBEPXHOCTHOTO HATSDKEHUSI.

N3mepenue monyns FOHra.

VccnenoBanvie 3aBUCMMOCTH AiehopMaLiii pe3nHOBOTrO 00pasija OT MPUI0KeHHOU K HeMy
CUJIBL.

Paszpen 4. DnekTpojuHaMuKa.

Tema 1. Dnekmpuueckoe novie.

OnekTpy3auys Tesa U eé NposiBleHNs. JIeKTpUUYeCcKuy 3apsj. [lBa BUJA 3/1eKTpUYeCKUX
3apsizoB. IIpOBOJHMKY, [U3MEKTPUKA M TIOJYNPOBOJHUKH. OJIeMEHTApHBIM 3/1eKTPUYeCKUU
3apsif. 3aKOH COXpaHeHUs! 3JIeKTPUUeCKOro 3apsiza.

BsaumogeiictBue 3aps0B. ToueuHsle 3apsbl. 3akoH KyoHa.

OnekTpryeckoe rose. Ero felicTBue Ha 3/1eKTpUYeCKUe 3apsi/ibl.

HanpspkéHHOCTb  37eKTpuueckoro 1iosisi. [IpoOHbi  3apsii. JIMHUM  HArpsKEHHOCTH
3/1eKTprYecKoro nosst. OZHOPOAHOe 3/IeKTPUYecKoe ToJe.

[ToTeHManbHOCTh 3/1EKTPOCTATUYECKOIO MO0J15. PasHOCTH IOTEHL|MAaZIOB U HarlpsUKeHHe.
[ToTennpanbHass  SHeprust  3apsjga B 3JeKTpocTatThueckom  mosie.  [loTeHuman
3J1eKTpPOCTaTU4YecKoro Iosiss. CBsA3b HaNpsUKEHHOCTU M0/ M PasHOCTU [IOTEHLUAIoB IS
3/1IeEKTPOCTaTUUeCKOTO 10Jisl (KaK OJHOPOZAHOTr0, TaK U HEOJHOPOJHOT0).

[TpuHLMIT CyrIepro3uLMU 3/1eEKTPUUECKHX TOTeM.



[Tone ToueuHoro 3apsiia. [Tosie paBHOMepHO 3apspkeHHOHM cdepbl. [lose paBHOMepHO
3apsbkeHHoOro 1o o6wvémy miapa. [losie paBHOMepHO 3apsbkKeHHOM OeCKOHeUHOM IJIOCKOCTH.
KapTunb! MMHNAN HAaNPSPKEHHOCTH 3TUX T10J1eN U 3KBUIOTEHLJMA/IbHBIX ITOBEPXHOCTEM.

ITpoBOAHMKY B 3/1IEKTPOCTaTUUECKOM I10JIe. Y C/I0BUe PaBHOBECHs 3aps0B.

JV371eKTPUKYU B 3/1IeKTPOCTaTUUECKOM I10J1e. [Ir3ieKTpruyeckas pOHULIaeMOCTh BelleCTBa.

KOH,E[EHCaTOp. SHEKTPOéMKOCTb KOHZEeHCATOopd. SJIGKTpOéMKOCTB IIJIOCKOT'O
KOHZeHCaTOopada.

Hapanneanoe coearHeEHHE KOHZEHCATOPOB. HOCJ’IEAOBHTGJ’IBHOE coearMHeHUE
KOHJeHCaTOpOB.

OHeprus 3apspKeHHOT0 KOH/ZIeHcaTopa.

[IBrb>KeHMe 3apsDKeHHOM 4aCTHULbI B OZHOPOLHOM 3/IeKTPUYEeCKOM I10JIe.

TexHUuyecKre YCTPOMCTBAa M TEXHOJIOTMYECKHe IIpPOLIeCChl: 3/€KTPOCKOM, 3/eKTPOMETP,
3/IeKTPOCTaTHUeCKas 3alljUTa, 3a3eM/IeHHe 31eKTPOprOOPOB, KOH/AEHCATOPhI, reHepaTop Bau ze
I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y NPUHLUI IeHCTBUS 31eKTPOMeTpa.

OneKTprUYecKoe IoJie 3apsHKeHHbIX IapUKOB.

OneKTprYecKoe roJie ABYX 3apsDKeHHBIX I1aCTHH.

Mogens snekTpoctaTiueckoro reHeparopa (Baux ge 'paada).

[IpoBOAHUMKY B 3/1eKTPUUECKOM TI0JIe.

OnekTpocTaThuyeckas 3aljuTa.

Y CTpOUCTBO U JlelicTBHE KOH/IeHCaTopa MOCTOSIHHOM M [lepeMeHHOM EMKOCTH.

3aBUCHMOCTb  3/IeKTPOEMKOCTH IVIOCKOTO KOHJeHcaTopa OT IUIONaJd  IUIACTHH,
PaCcCTOSTHUSI MeXJy HUMH U IU371eKTPUYEeCKOW MPOHULIaeMOCTH.

OHeprus 3/1eKTPUUeCKOro IoJis 3apsUKeHHOT0 KOHZIeHcaTopa.

3apsiiKa v pa3psiika KOH/leHcaTopa yepe3 pe3ucTop.

YueHnuueckuti 3xcnepumenm, s1a6opamopHbie pabombl, NPAKMUKYM.

OLleHKa CU/1 B3aUMO/IEUCTBUS 3apsSDKEeHHBIX TeJl.

HabmofieHre ripeBpaliieHus1 SHEPTyU 3apsKeHHOTO KOHJIeHCAaTopa B SHEPTHI0 U3/TydYeHust
CBETOJMO/a.

W3yuyeHne rporekaHusi TOKa B LielH, COJZieprkallield KOHJeHCaTop.

PacripefieneHrie  pasHOCTM TOTeHLMaNoB (HaMpsbDKeHWs) TIpU  IOC/eZloBaTebHOM
COeJMHEeHUU KOH/IeHCaTOPOB.

VccnenoBanue paspsizia KOHZeHCaTopa yepes pesncTop.

Tema 2. ITocmosiHHbBIL 31eKMpUYeCcKUll MoK.

Cuna Toka. ITocTosiHHBIN TOK.

YcnoBusi  CyliecTBOBaHMSI IOCTOSIHHOTO — 3JIEKTPUYECKOrO TOKa. VICTOUHMKM —TOKa.
Hanpskerne U u O/IC &.

3akoH Oma /i/19 yyacTKa Lielu.

OneKTprYyecKkoe  COMpOTUB/EHWe.  3aBUCUMOCTb  CONPOTHB/EHHS  OJHOPOJHOTO
NPOBOZIHMKA OT €ro /UIMHbI W IUIOLIaJy IIONepeYHOro CeuyeHus. YZe/IbHOe COIPOTUB/IEHHe
Bell|ecTBa.

[TocnenoBarenbHOe, IapasulesibHOe, CMeILIaHHOE COeJUHeHWe IIPOBOJHUKOB. Pacuér
pa3BeTB/IEHHBIX 3/1eKTpUUecKux Lernel. [IpaBuna Kupxroda.

Pabora snekrprueckoro Toka. 3akoH /xoymns—/IeHa.

MoL[HOCTb 371eKTPUYEeCKOro TOKa. TersioBasi MOLHOCTb, BblJe/sieMast Ha pPe3uCTope.

OJC u BHyTpeHHee COIPOTMB/IEHHWE MCTOYHMKA TOKAa. 3akoH Oma [ I0JIHOU
(3aMKHYTOI) 3/1eKTpUUeCcKoM Ljeny. MolHOCTb NCTOYHMKA TOKAa. KOpoTKoe 3aMbIKaHMe.

KonzeHcarop B 1Lier nNoCTOSIHHOTO TOKa.

TexHWuyecKue YCTPOMCTBA M TEXHOJOTMYeCKHe TIPOLIeCChl: aMIIepMeTp, BOJIbTMETP,
peocTaT, CYETUUK 3/IeKTPUYECKOU SHepruu.



Jemoncmpayuu.

W3mepeHue cuiibl TOKa U HalpsKeHUs.

WccnenoBanue 3aBUCMMOCTM CWIbI TOKAa OT HaNpPSDKeHUS /I Pe3UCTOpa, JlamIlbl
HaKa/IMBaHWUs U CBETOAUO/A.

3aBUCHMOCTb COIPOTHMB/IEHUS] LWIMHAPWYECKUX TPOBOJHUKOB OT [/IMHBI, IUIOLIAAU
TI0TIepPeyHOro CeyeHusl ¥ Marepuaria.

WccnenoBanve 3aBUCHMOCTM  CWIBI TOKa OT  COINPOTHBJIEHUS IIPU  IIOCTOSTHHOM
HarpsoKeHUU.

IIpsamoe usmepenue D/IC. KopoTkoe 3amblKaHHe rajbBaHUYECKOrO 371eMeHTa U OLieHKa
BHYTPEHHEr0 CONPOTUBJIEHUSI.

Crioco6bl coeJHeHNST NCTOUHHUKOB TOKa, J/IC Garapeii.

WccnenoBanue pasHOCTH NOTEHLIMATIOB MeXXY IMOIF0OCAMUA MCTOYHMKA TOKA OT CUJIbI TOKa
B L|eIN.

YueHnuueckuii 3kxcnepumeHnm, s1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanve CMeIIaHHOTO COeJHEHUS Pe3UCTOPOB.

W3mepenue yie/1bHOTO COIPOTUB/IEHUS TIPOBOHHKOB.

WccnenoBanye 3aBUCMMOCTY CUIIBI TOKA OT HAIIPSDKEHUS IS JIaMITbl HaKaIMBaHMUs.

YBenuueHue npegiesia U3MepeHust aMriepMerpa (BoJbTMETpa).

N3mepenue 3/1C 1 BHYTpeHHEr0 CONPOTUB/IEHUS UCTOYHUKA TOKa.

NccnepoBanue 3aBucumocty 31C rasbBaHUUYeCKOr0 3/1eMeHTa OT BpeMeHHU [P KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pasHOCTH NOTEHLIMATIOB MeXXY IMOIF0OCAMUA MCTOYHMKA TOKA OT CUJIbI TOKa
B L[eIN.

WccnenoBanue 3aBUCMMOCTH T10/I€3HOM MOLIJHOCTH UCTOYHMKA TOKA OT CHJ/IbI TOKA.

Tema 3. ToKu 6 pa3nuuHbIX cpeoax.

OnekTpuyeckass IPOBOAMMOCTb Pa3/IMUHBIX BelleCcTB. JJIeKTPOHHAas IPOBOJAUMOCTb
TBEPJABIX  MeTa/UIOB.  3aBUCUMOCTb  COIIPOTHB/IEHWS  MET&/ZIOB  OT  TeMIlepaTyphbl.
CBepXxIipoBOJUMOCTb.

OneKTprUYeCcKur TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[MonyripoBogHuKK. CoOCTBeHHasi W TpUMeCHasi TIPOBOAUMOCTb T10JIyTIPOBOJHUKOB.
CaoticTBa p—n-miepexoga. [1omyrpoBogHUKOBBIE TTIPUOOPHI.

OneKTpUYeCcKui TOK B 3/IEKTPOIMTAX. DJIEKTPOJUTUUECKash AUCCOLMALUSA. OIeKTPOJIv3.
3akoHbl Papazies AJ1s 371eKTpPo/Ir3a.

OnekTpruyeckuii TOK B rasax. (CaMoCTOsiITelbHbIM W HECaMOCTOSATeNbHbIA pa3psij,.
PasnmuuHble TUNBI cCaMOCTOATEIBHOTO pa3pszaa. Monnus. [1na3ma.

TexHWuyecKkue YCTPOWCTBA W TpaKTUUYeCKOoe TpUMeHeHHWe: ra3opa3psi/iHble JIaMIlbl,
3/IEKTPOHHO-/Ty4ueBasi TPyOKa, TOTyTIPOBOJHUKOBBIE TPUOOPBI: AUOJ, TPAH3UCTOP, (HOTOAMOA,
CBeTOJMWOJ|, Ta/bBaHMKA, pa(UHUpOBaHWE Me/{, BbIIVIABKA a/JIOMUHUS, 3JIeKTPOHHAs
MUKPOCKOIHSI.

Jdemoncmpayuu.

3aBUCHMOCTb COIIPOTUB/IEHHS MeTaslVIOB OT TeMIlepaTyphl.

IIpoBOAYMOCTB 3/1EKTPOJIUTOB.

3akoHbI 3/1eKTposiv3a Papazes.

VickpoBoii pasps/, ¥ NpOBOAMMOCTb BO3/yXa.

CpaBHeHMe NMPOBOAUMOCTH MeTaJIJIOB U NOJIyIIPOBOJHUKOB.

OJHOCTOPOHHSS IPOBOAUMOCTb AUO/A.

YueHnuueckuti 3xcnepumenm, s1a6opamopHbie pabombl, NPAKMUKYM.

HabmtofeHue snekTposmsa.

W3mepenwue 3apsiia OHOBaJIEHTHOIO MOHaA.

WccnenoBaHue 3aBUCMMOCTU COTNIPOTHUBIIEHUS] TEPMOPE3UCTOPAa OT TeMIlepaTyphl.

CHsATHe BOJIbT-aMIIepHOU XapaKTepUCTUKU AUOAA.



du3nueckuil IPaKTUKYM.

Criocobb1 n3mepeHusi GU3NUeCKUX BeTUYMH C UCTI0/Ib30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX
W3MEpHUTeNbHBIX TPUOOPOB UM  KOMITBIOTEPHBIX JIaTUMKOBBIX CHCTeM. AOCOMIOTHBIE U
OTHOCUTEJIbHble  TOTPELHOCTU  W3MepeHui  (u3nyeckux BeauuunH. OljeHKa TIpaHUL]
NOTPeLHOCTEN.

[IpoBesieHMe KOCBEHHBIX HW3MEpEHWM, WCC/IeJOBaHUM 3aBUCUMOCTEN  (PU3MYEeCKUX
BeJIMYMH, TPOBEpPKa Tpe/IooKeHHbIX TUroTe3 (BbIOOp u3 paboT, OMMCaHHBIX B TeMaTU4YeCKHX
pa3zenax «YueHUuecKuil 3KCriepuMeHT, 1abopaTopHblie PabOoThI, IPAKTUKYM»).

MexnpeaMmeTHbIe CBA3U.

N3yuenue kypca ¢pusuku yriay6séHHoro ypoBHs B 10 Kjacce OCYIIeCTB/ISIETCSI C YUETOM
COoZiepKaTelbHBIX MEXXIIPeJAMEeTHbIX CBs3ell C KypcaMd MaTeMaTWKd, OWOIOTHH, XMWY,
reorpavy ¥ TEXHOJIOTHU.

MesicnpedmemHble noHsAMusl, C8A3aHHbIe C U3yYyeHUEeM MeMmo008 HaAy4YH020 NO3HAHUSA:
siB/ieHWe, Hay4HbIM (akT, rurorte3a, (u3nuyeckas BeJWUMHA, 3aKOH, Teopusi, HabmrojeHue,
5KCIIepUMEeHT, MOZle/IMpPOBaHre, MO/ie/b, M3MepeHue, MOTrPeLIHOCTU U3MepeHnH, U3MepUTe/bHbIe
nipubopsl, LydpoBas 1abopaTopusl.

Mamemamuka: peiieHvie cucTeMbl ypaBHeHud. JIuHeiiHas ¢yHKuuMs, mapabona,
ruriepboJia, ux rpaduKy U cBoiicTBa. TpUroHomeTpuueckue QyHKLUU: CHHYC, KOCHHYC, TaHT€HC,
KOTaHTeHC, OCHOBHO€ TPUTOHOMeTPHYeCKOe TOXAeCTBO. BeKTOopel M MX MPOEKIUMM Ha OCHU
KOOpP/IMHAT, CJI0’KeHUe BEeKTOPOB.

Buonoezus: MexaHnueckoe [IBIDKeHHE B )KMBOM nipupoze, anddysus, ocMoc, TerioodbmMeH
JKUBBIX  OpraHM3MOB, TeIJIOBOe  3arpsi3HeHUe  OKpy)Kawolled  cpefbl,  yTUIU3aLUs
OMOOPraHNUeCKOTO TOTIIMBA [ BHIPAOOTKHM «TEIJIOBOM» WM 3M€KTPOIHEpPTyH, MOBEPXHOCTHOE
HaTsDKeHUe Y Kalu/uIsipHble SIBJIEHUs! B IPUPOJe, 37eKTPUUYeCcKue sIBJIeHUsI B )KUBOU MPUPOJE.

Xumus: IUCKpeTHOe CTpPOeHMe BelljeCTBa, CTPOeHUEe aTOMOB M MOJIEKYJI, MOJ/Ib Bell|eCTBa,
MOJISIpHasi Macca, NojlyueHre HaHOMaTepyaJsioB, TellJIOBble CBOMCTBA TBEP/BIX TeJsl, XKUJKOCTeN 1
rasoB, JKUJKMe KpUCTal/bl, 3JeKTpUUeCKHWe CBOMCTBA MeTasyioB, 3JIEKTPOJIUTUUYECKast
JccoLyanysi, ralbBaHUKa, 3/1eKTPOHHAs MUKPOCKOIHSI.

I'eoepagpus: BnaxxHOCTH BO3/yXa, BeTpbl, bapomMeTp, TEPMOMETD.

TexHon02us: ipeobpa3oBaHue IBMKEHUH C UCIO/Ib30BaHWEM MeXaHU3MOB, YUET CyXOro 1
JKUJIKOTO TpeHUsi B TexXHHMKe, CTaTMUeCKue KOHCTPYKLUMM (KDOHIUTEeiH, pelléTyarble
KOHCTPYKLIMH), UCTI0/Ib30BaHUE 3aKOHOB COXPaHEHUs] MeXaHUKH B TEXHUKe (TMPOCKOM, BOJOMET
W [Jpyrue), ABWUTaTe/Jlb BHYTPEHHErO CrOpaHus, TMapoBas TypOuHa, OBITOBOM XOJIOJWIBHUK,
KOHZULIMOHED, TEXHOJOTMM TIOJIyYeHHsI COBPEMEHHbIX MaTepuajioB, B TOM  4YHUCJIe
HaHOMaTepuaaoB, W  HAHOTEXHOJIOTHMH,  3/eKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/1eKTPOTNIPUOOPOB, ra3opa3psiiHbIe JIaMITbl, TIOTYTIPOBOJHUKOBLIE TTPUOOPHI, raslbBaHUKa.

11 K/TACC

Pa3zpen 4. DnekTpojuHaMuKa.

Tema 4. MazHumHoe nove.

BsaumogeicTBue MOCTOSIHHBIX MarHWTOB W TMPOBOJHMKOB C TOKOM. MarHurtHoe [oJie.
BekTop maruutHOM MHAYKUMU. [IpUHLINAI CyTeprio3uLMi MarHUTHBIX ToJied. JIMHUYM MarHUTHOU
WHIYKLWH.

MarHuTtHoe 1ojie TIPOBOJIHMKA C TOKOM (TIPSIMOTO TIPOBOJAHMKA, KATYIIKHW W KPYrOBOTO
BUTKA). OnbIT JpcTesa.

Cua AMmriepa, eé HarpaBs/ieHUe U MOAYJIb.

Cuna JlopeHuia, eé HampaB/ieHWe W MOJYJb. [IBi)KeHWe 3apsDKeHHOM YacTULIbl B
OJJHOPOZIHOM MarHUTHOM Tiojie. PaGoTa cunbl JlopeHiia.

MarnuTHoOe 1oJsie B BeljectBe. @eppoMarHeTUky, napa- v JuaMarHeTUKHU.



TexHUUeCcKre YCTPOWCTBA WM TEXHOJOTMYeCKHWe MpPOLeCChl: MPUMEHEeHHEe TOCTOSIHHBIX
MarHuTOB, 3/IEKTPOMAarHUTOB, TeCTep-My/JbTUMETpP, 37eKTpoABuraTesnb $Kobu, yckopuTenu
3/IeMeHTapHBIX YaCTHLI.

Jdemoncmpayuu.

KaptvHa /nWHWE WHAYKUAW MarHATHOTO TIOJIST TI0JIOCOBOTO M TIOAKOBOOOPA3HOTO
TTOCTOSIHHBIX MarHUTOB.

KapTvHa /vMHWKA MarHWUTHOM WHAYKUMWA MO/ [JJMHHOTO TIPSIMOrO TIPOBOJHHKA U
3aMKHYTOI'0 KOJIbLIEBOT'O TIPOBOJHMKA, KATYLLIKU C TOKOM.

BsaumogencTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[Hencrue crnbl JIopeHIla Ha MOHBI 3/1EKTPOJIUTA.

HabsrozeHure 1BrKeHHs TTy4yKa 37IeKTDOHOB B MarHUTHOM TIOJIe.

[TpuHIUN JeMCTBUS 3/1EKTPOU3MEPUTETLHOTO TIPUO0PAa MarHUTO3IEKTPUUECKOU CUCTEMBI.

YueHnuueckuti s3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanye MarHUTHOTO T10JIS1 TIOCTOSTHHBIX MarHUTOB.

VccnenoBanue cBOMCTB (heppOMarHeTUKOB.

WccnenoBanue eMCTBUSI NOCTOSITHHOIO MarHWTa Ha paMKy C TOKOM.

N3mepenue cunbl Amrepa.

N3yueHuve 3aBUCUMOCTH CUIbI AMIIepa OT CUJIbI TOKA.

OmnpefieneHrie MarHUTHOW UHAYKLIMM Ha OCHOBE M3MepeHUs CUJIbl AMIiepa.

Tema 5. DnekmpomazHuUmMHas UHOYKYuUsl.

fIBneHue s3neKTpOoMarHUTHOW WMHAYKUMU. [IOTOK BekTOpa MarHuTHOW WMHAYKUmU. D[C
VHZAYKLIMA. 3aKOH 3/1eKTPOMarHUuTHOM uHAyKUMM Papages. BuxpeBoe 3sjeKTpuueckoe IoJie.
Toku dyko.

3/1C vHAYKUMY B IPOBOJHUKE, ABWXKYILEMCS B OJHOPOAHOM MarHUTHOM TIOJIe.

IIpaBuno Jlenua.

WNupyktrBHOCTE. Karymika WHAYKTUBHOCTM B Leld TOCTOSHHOTO ToOKa. fIBieHue
caMouHAyKUuU. D/1C caMOUHAYKLWH.

OHeprusi MarHATHOTO I10J11 KaTYLIKU C TOKOM.

ONeKTpOMarHUTHoe I1oJie.

TexHuUecKue yCTPOWMCTBA M TEXHOJOTMYECKHWe TMPOLeCChl: WHAYKLMOHHAS IleYb,
COJIEHOU/, 3allUTa OT J1IeKTpPU3aLyy TeJl [PY JBWKEeHWH B MarHUTHOM I10J1e 3eMJIN.

Jemoncmpayuu.

HabsrozieHue siBieHUsI 371eKTPOMarHMTHON UH/YKLIUH.

NccnepoBanue 3aBucumoctd 3JC UHAYKUMU OT CKOPOCTA H3MEHEHUS] MarHWTHOIO
TIIOTOKa.

IIpaBusio JleHua.

[TageHrie MarHUTa B alFOMUHHEBOU (MeZiHOI) Tpy6e.

SIBneHye caMOMHIYKLMH.

NccnepnoBanue 3aBucumoctu 31C caMOMHAYKLMY OT CKOPOCTU M3MeHeHUs! CU/Ibl TOKA B
L[eTTx.

YueHnuueckuti s3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanue siBeHUs 31eKTPOMarHUTHOM MHAYKLIWU.

OripepiesieHrie MHAYKLWA BUXPEBOI'O MarHUTHOTO T10JISL.

WccnenoBanue siBieHrs CAaMOUHYKLMH.

C6Hopka Mozien 371eKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. KosiebaHusi ¥ BOJTHBI.

Tema 1. MexaHuuecKkue Ko/1e6aHusl.

KonebarenbHasi cuctema. CBoOOZHbIE KOTeOaHMSI.

lapmonuueckue  Kosiebanusi.  KuHemaThyeckoe W JMHaMUuUecKoe  OIMCAHUe.
OHepreTUueckoe OmnucaHWe (3aKOH COXpaHeHUsi MeXaHUUeCcKoW SHepruu). BbiBoj



JVHAMUUYEeCKOTO  OINHUCAHWS TapMOHMYECKMX KOlmeb0aHWM W3 WX HSHEepreTU4ecKoro W
KWHEMaTHUYeCKOTO OTMCaHUSI.

Amnimtyga v ¢asza konebanui. CBs3b aMIIMTYbl KojeOaHWN MCXOJHOW BeJMUMHBI C
aMITUTUTYZaMH Kojie0aHui eé CKOPOCTH U YCKOPEHHUSI.

[MTepuon u yactoTa Kosebanuit. Ileprog Masibix CBOOOJHBIX KOJIeOAHHUH MaTeMaTHUeCKOTO
MasiTHUKa. [Tepros; CBOOOAHBIX KOIe0aHMIA MPY>KUHHOTO MasiTHHUKA.

[TonsiTue o 3aTyxaromyx KosjebOaHusiX. BoHYXZeHHble Kosiebanuws. Pe3oHaHC.
Pe3oHaHCHas KpuBasi. BiusiHe 3aTyXaHusl Ha BUZ, Pe30HAaHCHOM KPUBOH. ABTOKO/Ie0aHusI.

TexHWYeCcKre yCTPOMCTBA M TeXHOJOTWYeCKHe TMPOLIeCChl: METPOHOM, 4Yachl, Kauesd,
My3bIKa/IbHble UHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce KosiebaTelbHOTO IBYKEHUS.

HabmoieHre He3aBUCHMOCTH TIepHOZa MasTbiX KoslebaHUi Tpy3a Ha HUTH OT aMITIUTY /bl

VccnenoBanve 3aTyXarUux KojaebaHUM U 3aBUCUMOCTH Tiepro/ia CBOOOJHBIX KOoieOaHuit
OT COTIPOTHBJIEHHSI.

WccnenoBanve KosiebaHW Tpy3a Ha MaCCHUBHOM MPY)XXHUHE C 1ieJbl0  ()OPMHUpPOBAHUS
Tipe/iCTaB/ieHni 00 MieabHOM MO/|e/TU TIPY>KWUHHOTO MasiTHUKA.

3aKOH COXpaHEeHUsI IHEPTUU TIPH KOieOaHUsSIX TPy3a Ha MpY)KUHE.

VccnenoBaHve BBIHYK/I€HHBIX KOTeOaHHUM.

HabsrozeHue pe3oHaHca.

YueHnuueckuti 3xcnepumenm, s1a6opamopHblie pabombl, NPAKMUKYM.

V3mepeHue nepuo/ia cBOOOJHBIX Koie0aHW HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB.

V3yueHre 3aKOHOB /IBYDKEHHS TeJla B X0Zie Kojie0aHHi Ha yIIpyroM To/iBece.

V3yueHure JBU>KEeHUsT HUTSHOTO MasiTHUKA.

[Tpeo6pa3oBaHue SHePrUM B TIPYKMHHOM MasiTHUKE.

HWccnenoBanvie yObIBaHUST aMITATY/bI 3aTyXalOLUX KOie0aHUH.

VccnenoBaHvie BBIHYK/I€HHBIX KOTeOaHHUM.

Tema 2. Dn1ekmpomazHumHble Ko/1e6aHusl.

KonebaTenbHelii KOHTYp. CBOOO/HBIE 3/1€KTPOMAarHUTHBIE KOje0aHHSI B H/eabHOM
KosiebaTtenbHOM KoHType. @opmyna TomcoHa. CBsi3b aMIUIMTY/bI 3apsifia  KOHZEHcaTopa C
aMIUTATYZ0M CHJIbI TOKA B KOebaTelbHOM KOHTYPe.

3aKOH COXpaHEeHUsI IHEPTUU B U/Iea/IbHOM KoJsiebaTesTbHOM KOHTYpe.

3aTyxaroimye 37eKTPOMarHUTHble KomeOaHusi. BbIHyKJeHHble 3/71eKTPOMarHWTHbIE
KosiebaHwusl.

[TepemeHHBI TOK. MOIIHOCTb IIEPEMEHHOrO0 TOKA. AMIUVIMTYJHOe W [eUCTBYHOLLee
3HaueHWe CUJIbl TOKA W HampsDKeHUs TIPY Pa3/IMuyHON (hopMe 3aBUCUMOCTH IeEPEMEHHOT0 TOKa OT
BpPeMeHH.

CuHycou/ja/IbHBIN TIepeMeHHbIN TOK. Pe3ucTop, KOHJeHCaTop U KaTylllKa WHYKTUBHOCTU
B IIe[T1 CHHYCOK/IalIbHOTO TIepeMeHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HampshKeHH.

WpeanvHblii TpaHcopMmaTop. T1pon3BoCTBO, Tepesiaya U MOTpedsieHne 3/1eKTPUUeCcKOM
SHEpPIUH.

OKOJIOTUYeCKHe DUCKU TIpU TIPOU3BO/ICTBE 3/1eKTPO3Hepruu. KysibTypa HCIo/ib30BaHUS
3JIEKTPO3HEPTUH B TIOBCEJHEBHOU JKU3HHU.

TexHUYeCKHe YCTPOMCTBA W TEXHOJOTWYECKHE TPOLIeCChI: 3/IeKTPUUECKU 3BOHOK,
reHepaTop TiepeMeHHOT0 TOKa, IMHWY 37IeKTporiepe/au.

Jemoncmpayuu.

CB0OO/HbIE 3/1IeKTPOMAarHUTHBIE KOJie0aHusl.

3aBUCUMOCTh YaCTOThI CBOOO/IHBIX KOJIE0aHHI OT MHAYKTUBHOCTH U EMKOCTH KOHTYPA.

OcLm/II0rpaMMBbl 37IEKTPOMAarHUTHBIX KOJ/leOaHWH.

['eHepaTop He3aTyXaroIIUX 3TeKTPOMAarHUTHBLIX Kojie0aHuH.

Mogenb 3/1eKTPOMarHUTHOTO TeHepaTopa.



BeIHYyK/IeHHbIe CHHYCOH/ja/IbHbIe KOTeOaHus.

Pe3ucrop, KaTyiika MHAYKTUBHOCTH M KOH/IEHCATOP B LieNY NePeMEeHHOr0 TOKa.

Pe3oHaHC mpu moc/iefoBaTe/IbHOM COeJUHEHHU pe3WCTOpa, KaTYIIKM WUHAYKTHBHOCTH M
KOH/leHcaTopa.

YCTpOICTBO M NPUHLIMI ieficTBUS TpaHchopMaTopa.

Mogenb TMHUM 3/1eKTporiepejaui.

YueHnuueckuti 3xcnepumenm, s1ab6opamopHblie paGombl, NPAKMUKYM.

N3yuenue TpaHchopmaropa.

VccnepoBanve mepeMeHHOTO TOKa depe3 IOC/e/j0BaTelbHO COeJMHEHHbIe KOHJEHCaTop,
KaTyIIKY U Pe3UCTOP.

HabmtoieHre 31eKTpOMarHiTHOTO pe30HaHca.

VccnenoBanue paboThl HCTOYHUKOB CBETA B LeMU NepeMeHHOro TOKa.

Tema 3. MexaHuuecKue u 3/1eKmpOMAazHUMHble 80/THbI.

MexaHyuueckye BOJIHBI, YCIOBUSI WX PpacrpocTpaHeHus. [lomepeuHble M TIPOJOJbHBIE
BoJiHBL. [leprof;, CKOpOCTh pacnpoCTpaHeHus U Ji/IMHA BO/HbL. CBOMCTBA MeXaHWYeCKUX BOJIH:
OTpa)keHHe, Tpe/ioM/IeHue, MHTepdepeHUs U JupaKLusl.

3ByK. CKopoCTh 3ByKa. I'poMKOCTh 3ByKa. BricoTa ToHa. TemM0Op 3ByKa.

[ITymoBoe 3arpsi3HeHNe OKpY Karolei cpeibl.

O/IeKTPOMarHuTHbIE BOJIHBL. Y CIOBUSI WU3/IyYeHUs 3/1IeKTPOMAarHUTHBIX BOMH. B3aumHas
OpHeHTAaLMsI BEKTOPOB B 3/IEKTPOMarHUTHOU BOJTHE.

CBoiicTBa  3/71€eKTPOMarHUTHBIX BOJH: OTpa)keHWe, TIpejioMJIeHWe, TOJsipy3aLus,
vHTep(depeHLUs U JUdpaKLys.

[ITkana 371eKTPOMarHWTHBIX BOJH. [IprMeHeHHe 3/1eKTPOMarHUTHBIX BOJIH B TeXHUKE U
ObITY.

[TpuHLMMBI paZiOCBSI3U U TesleBUeHUs. Pafyookanusi.

ONeKTPOMarHWTHOE 3arpsi3HeHUE OKPY Karolliel CpeJbl.

TexHMuUeckue yCTPONCTBA M NpaKTUYeCKoe INpHUMeHeHHe: My3blKa/bHble WHCTPYMEHTHI,
pazjap, paZUONPUEMHHUK, TejeBU30p, aHTeHHa, TenegoH, CBY-neub, ysabTpa3ByKOBas
[IMarHOCTHKA B TeXHUKe U MeJULIVHe.

Jdemoncmpayuu.

O6pa3oBaHye 1 pacrpoCTpaHeHHe TIOTePeUHbIX U IPO/I0/IBEHBIX BOJH.

Kosnebmolieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJleOaHUH.

HabrozeHre oTpakeHusi U MpeJioM/IeHHs MeXaHUUeCKUX BOJIH.

Habmogenre naTepdepeHIiun U JUpakLii MeXaHHIeCKUX BOJTH.

AKyCTHUYeCcKuil pe30HaHC.

CBoiicTBa y/bTpa3ByKa U ero IpuMeHeHHe.

HabnrozeHre CBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIMTYZOW W 4YaCTOTOU
Ko/ie0aHuH.

WccnenoBanne  CBOWCTB — 37€eKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe, TpeJIoMJIeHHe,
nosisipy3anus, Judpakilys, UHTepdepeHLus.

O6Hapy>keHue UH(GPAKPaCHOTO U yIbTPadroeTOBOT0 U3/TyueHU.

YueHnuueckuti 3xcnepumenm, s1a6opamopHblie paGombl, NPAKMUKYM.

W3yyeHne napamMeTpoB 3ByKOBOW BOJIHBI.

V3yueHue pacripocTpaHeHUsl 3BYKOBBIX BO/IH B 3aMKHYTOM IPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsimosiMHeHOe pacripocTpaHeHHe CBeTa B OJHOPOAHOM cpege. JIyu cBera. ToueuHbIM
VCTOYHMK CBeTa.

OtpakeHre cBeTa. 3aKOHbI OTpa)keHHsi cBeTa. [locTpoeHune K300pakKeHWI B TUIOCKOM
3epkasie. Cdepryeckre 3epkasa.



[Tpenomnenne cBeTa. 3akOHBbI TMpeliOMJieHHs CBeTa. AOCOMOTHBI  TIOKa3aTesb
nipesiomsieHusi. OTHOCUTeE/IbHBIM T0Ka3aTenb mpernoM/eHUs. [1OCTOSIHCTBO uacTOThI CBeTa U
COOTHOLIEeHHe JJIMH BOJIH IIPU Iepexoje MOHOXPOMaTHYeCKOro CBeTa Yepe3 rpaHMlly paszesna
JIBYX OITUYECKUX CPeJ.

Xop nyueii B mpusme. [lucnepcus cBeta. CroxHbIN coctaB bemoro cera. L]BeT.

[TonHoe BHyTpeHHee oTpakeHue. [1pefienbHbIN Yro/ HOJTHOIO BHYTPEHHETO OTPayKeHHSI.

Cobuparonjie ¥ pacceuBaroiye JjuH3bL. ToHKasg smH3a. @DOKyCHOe PpacCcTosiHHe W
ONTHYecKasi Cua TOHKOW JIMH3bl. 3aBUCHMMOCTb (DOKYCHOTO PacCTOSIHUSI TOHKOW C(pephyecKou
JIMH3BI OT e€é reOMeTPUU ¥ OTHOCUTEJILHOTO T10Ka3aTeJIsl IIPe/IOMJIeHUSI.

dopmyJ/ia TOHKOM /IMH3bI. YBe/MYeHue, JaBaeMoe JTUH30H.

Xop syJa, NpolIelIero JMH3y M0/, NPOM3BO/IBHBIM YIJIOM K €€ IJIaBHOM ONTUYeCKOU OCH.
IMTocTpoeHue u300pa)keHUM TOUKU U OTpe3Ka MPsSMOU B COOMPAOILMX M pacCeMBarOIIMX JTMH3aX
Y UX CHUCTeMax.

Ontuyeckue nipubopsl. Pa3pematoiriast criocobHOCTh. '71a3 Kak onThyeckasi CUCTeMa.

[Ipesensl IPUMEHMMOCTH FeOMeTPUUECKOM ONTHKH.

BonHoBass onTtuka. VHTepdepeHiusi cBeta. KorepeHTHble MCTOYHUKHU. Y CJIOBUS
HaO/MOJeHNsT MakKCUMYMOB Y MHHMMYMOB B HHTepepeHLMOHHON KapTHHe OT JBYX
KOTepeHTHbIX UCTOYHUKOB. [IprMephI K/1accuyecKux MHTeP(epeHLMOHHBIX CXEM.

Oudpakumsi cBeta. /[JudpakipoHHasi peméTka. YoioBue HaOMOJeHUsT T/IaBHBIX
MakKCHMYMOB TpY Ma/IeHU MOHOXPOMAaTUYeCKOr0 CBeTa Ha AU(PPaKLIMOHHYIO PeLIETKY.

ITonsapusanus ceera.

TexHWuyeckue YCTPOMCTBA M TeXHOJOTMUeCKWe TIpOLeCChl: OUKM, JIyIa, IepUCKOIl,
¢doTroarnapaT, MHUKPOCKOII, TPOEKL[MOHHbIM ammnapaT, MpPOCBeT/eHHe OINTHUKH, BOJIOKOHHAs
OITHKA, AU(PPAKLIMOHHAs PeLlETKa.

Jemoncmpayuu.

3aKOHbI OTPa’KeHHUs CBeTa.

WccnenoBanue npesomiieHys CBeTa.

HabsrozieHre moiHOTO BHYTPeHHero oTpaykeHust. MoJiesib CBeTOBO/a.

WccnenoBanue xo/a CBETOBBIX ITyYKOB Uepe3 IJIOCKOIapasl/le/IbHYIO0 IIJIaCTUHY U NIPU3MY.

VccnenoBanue CBOMCTB M300paXkeHUH B JIMH3aX.

Mopenu MUKpPOCKOIIa, Te/leCKora.

Habropenue nHtepdepeHLiy CBeTa.

HabmtoieHre 1IBeTOB TOHKHX TTJIEHOK.

Habmopenue gudpakiyy ceeTa.

V3yuenne judpakLiOHHON PeLéTKU.

Habmrozenuve 1udpakiiiOHHOTO CIIeKTpa.

HabsrozeHue qucnepcuu cBeTa.

HabmofeHue rosisipusaliiy cBeta.

[IpumeHeHre NO/IAPOXJOB [/1s1 U3yUeHUs] MeXaHU4eCKUX HalpsyKeHUH.

YueHnuueckuii 3kcnepumeHnm, s1abopamopHble pabombl, NPAKMUKYM.

W3mepenue nokasareJisi IpesIOMJIEHUS CTeKIa.

WccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSIHUSL OT BelljeCcTBa (Ha MpuMepe >KUJKUX
JIVH3).

W3mepeHune pOKyCHOro pacCTOSIHUSI paCCeUBaOLLIMX JIMH3.

[MTonyueHne n300pa>keHNst B CUCTEMeE W3 TJIOCKOTO 3epKasia v JIMH3BL.

[MonyueHue n300pakeHUst B CUCTeMe U3 [IBYX JIMH3.

KoHcTpynpoBaHue TesieCKOnuueCcKnx CUCTEM.

Habmropenue qudpakuyu, uHTepdepeHLu U ToJIsipyU3aliii CBeTa.

W3yuenne nosspusanuu CBeTa, OTPaXEHHOIO OT ITOBEPXHOCTHU JU3JIeKTPHKA.

W3yueHne nHTEpQepeHLM 1a3epHOr0 U3/TyUeHH s Ha IBYX LLesX.

HabsrozeHue qucrnepcuu.



Habmonenue u ccnenoBadye fUGPaKIIOHHOTO CIIEKTPa.

W3mepeHue /1MHBI CBETOBOM BOJIHBI.

[TonmyueHue crieKTpa U3/yueHHs CBeTOAMO/A MPU MOMOILM AM(PAKLIMOHHOM PelléTKY.

Pa3pgen 6. OcHOBBI crielHa/IbHOM TeOPUHM OTHOCUTE/THHOCTH.

I'paHuipl NMPUMEHMMOCTH K/acCHUYeCcKOM MexaHUKW. [locTynatel crnienanbHOW Teopyy
OTHOCHUTEJIbHOCTH.

[TpocTpaHCTBeHHO-BpeMeHHOM  uHTepBan.  [IpeobOpa3oBanusi  JlopeHija.  YciioBue
NPUUMHHOCTHA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3amejileHMe BpeMEHHM U COKpalleHHUe
JJIVHBI.

OHeprusi U UMITyJIbC PeIITUBUCTCKOM YaCTHULbL.

CBs13p MacChl C SHepruer ¥ UMITY/IbCOM PeJIITUBUCTCKOM YaCTULbl. DHePrus MOKOs.

TexHWUyecKue YCTPOMCTBA M TeXHOJOTMUeCKHe IpOLeCChbl: CIyTHUKOBbIE MPUEMHUKHY,
YCKOpUTENN 3apsDKeHHbIX YaCTHL].

YueHUUeCKU IKCIIepUMeHT, 1abopaTopHbie pabOThI, IPAKTUKYM.

OnpezienieHre UMITy/IbCa U SHEPrMM PeISTUBUCTCKUX 4YacTHll (Mo ¢oTtorpadusiM TPeKoB
3apsDKeHHbIX YaCTUL] B MarHUTHOM TI0JIE).

Pa3jen 7. KBanroBas (usuka.

Tema 1. KopnyckyasapHo-80/1H08011 0ya/au3m.

PaBHOBeCcHOe TeTyIOBOe W3/MydeHHe (M3ydyeHHe abCO/MOTHO UEPHOro Tesa). 3aKOoH
cMmelienus Buna. ['unoresa [1nanka o kBaHTax.

@®OTOHBI. DHEprusi ¥ UMITyJIbC POTOHA.

Doros3ddext. OnbiTel A. I'. CTonetoBa. 3akoHbl (oTo3¢deKra. YpaBHeHHe DUHILTEHA
nu1st poroapdexra. «KpacHasi rpaHuiia» GpotodddexTa.

[aBneHne cBeTa (B YaCTHOCTH, JaBjieHHWe CBeTa Ha abOCOJFOTHO TMOTJIOUIAIOLIYI0 U
abCoMIOTHO OTpaXKaroIyro moBepxHOCTh). OmbiThl I1. H. Jlebenesa.

BonHoBble cBolictBa uyactul. Bosnnbel ge bpoiins. [JnvHa BomHbI fe Bpoiins u pasmepbl
obmacTi  JIOKanu3ali  JIBDKYILEMCs  uYacTUOpbl.  KOpHyCKy/sIpHO-BOMIHOBOM  ZIyasii3M.
[udpakius 5/1eKTPOHOB Ha KpUCTasax.

Cneumduka n3mepeHnii B MUKpomupe. COOTHOLIIeHUs HeoTipeZie/iéHHOCTel [eii3eHOepra.

TexHUUyecKye yCTPOMCTBA M TEXHOJIOTWUYECKUE TPOLIeCChbl: CIeKTPOMETpP, (hOTO3/IeMEHT,
(boToAaTUMK, TYHHEIbHBIN MUKPOCKOII, COJTHeYHasi baTapest, CBeTOAHO.

Jdemoncmpayuu.

®oT03¢deKT Ha ycTaHOBKe C [JMHKOBOM I/1aCTUHOM.

WccnenoBanue 3aKkOHOB BHellHero ¢oTto3gdekra.

WccnenoBanue 3aBUCMMOCTY COTIPOTHB/IEHUS TTOTYTIPOBOJHUKOB OT OCBEL|EHHOCTH.

Caetoauof,.

ConHeyHas 6aTapes.

YueHnuueckuti 3kxcnepumeHnm, s1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanue otopesncropa.

N3mepenue nocrosinHoM I11aHKa Ha OCHOBe UcciiejoBaHusl PoToaddekTa.

WccnenoBanue 3aBUCMMOCTY CHIIBI TOKA Yepe3 CBeTOAUOZ, OT HallpshKeHMUs..

Tema 2. duzuka amoma.

OnbIThI IO UCC/IEJOBAHKMIO CTPOeHus aToMa. [1naHeTapHas Mmoziens atoMa Pesepdopga.

[Toctynatel bopa. M3nyueHue u morsoljeHre (OTOHOB IPHU Mepexojie aromMa C OFHOro
YPOBHS 3Hepruy Ha Jpyromu.

Bugel criektpoB. CieKTp ypoBHEM Hepruy aTomMa BOZ0po/a.

CrioHTaHHOe U BBIHY K[ eHHOe u3jyueHue cseta. Jlasep.

TexHWuyeckue YCTPOWCTBA UM TEXHOJIOTWUYECKHe TIPOLIeCChl: CIEeKTPa/JbHbIA aHaau3
(criekTpocCKoI), /1a3ep, KBAHTOBbIM KOMIIbIOTEP.

Jemoncmpayuu.

Mogens oneita Pesepdopga.



HabmtoieHre TMHeUaThIX CIIEKTPOB.

Y CTpOUCTBO U /IeliCTBYE CUETYMKA MOHM3UPYIOIIMX YaCTHL].

OmnpefieneHre JyIMHBI BOHBI J1a3€PHOTO U3/TyYeHNUs.

YueHnuueckuti 3kxcnepumeHnm, s1abopamopHble pabombl, NPAKMUKYM.

HabmoieHre TMHEUATOTO CIIEKTpa.

WccnenoBanue criekTpa pa3pe)keHHOr0 aTOMapHOro BOZOPO/A U U3MepeHre TOCTOSTHHOW
Punbepra.

Tema 3. Dusuka amomHo20 10pa u 371eMeHMAapHbIX YACMuy.

HyknonHass mozens sifpa I'eii3enOepra—lBaneHko. 3apsizi sizpa. MaccoBoe 4ucio sifpa.
N3oTomnsl.

PapyoakTBHOCTE. Asbda-pacra/. JNMeKTPOHHBIA U TIO3WTPOHHBIN OeTa-pacnaz. I'amma-
v3J/lyyeHue.

3aKOH pajuoaKkTUBHOIO pacrnafa. PaanoakTuBHble u30TONBI B nipupoge. (CBoKCTBa
VOHU3MPYIOLLIeTO  Uu3/lydyeHus. BinsgHMe  pajMOakKTUBHOCTM HAa  JKMBble  OpPraHU3MBI.
EcrectBeHHbIN (poH udnyueHus. Josumerpus.

OHeprus CBsI3U HYKJIOHOB B sifipe. fAnepHble cumbl. [edekT Maccel sgpa.

SinepHble peakuuu. [leneHve u cuHTe3 sifiep. SlaepHble  peakTopbl. IIpobGsiembl
yrpaB/sieMOro TepMOSIIEPHOTO CHHTe3a. OJKOJIOTMUecKHhe acleKTbl pPasBUTHS  S1[JepPHOM
SHepreTHUKH.

MeTtopb! perucTpanyu ¥ UCC/ieloBaHUs 3/IeMeHTapHbIX YaCTUL].

@dyHJameHTa/IbHble B3aMMOZeuCTBUs. baproHbl, Me30HB! U JienToHbl. [IpesncraBneHue o
CranpaptHoi Moziesi. KBapk-riitooHHast Mo/iesb a/IpOHOB.

®usuka 3a npefenamu CtaHzapTHOM Mogend. TéMmHas Matepust U TEMHasi SHeprus.

EnuHCcTBO (hM3nueckoil KapTHHBI MUpa.

TexHUUyecKue yCTpOMCTBA M TEXHOJIOTMYECKHe IPOLIeCChl: A03UMeTp, KaMepa BuibcoHa,
silepHbI  peakTop, TepMOsiIepHbIM peakTop, aTroMHas 0OoM0a, MarHUTHO-pe30HaHCHasi
TOMOrpadgusi.

YueHnuueckuii 3kcnepumeHnm, s1abopamopHble pabombl, NPAKMUKYM.

VccnepoBanue TpeKoOB YyacTUL] (110 TOTOBBIM (hOTOrpadusim).

VccnenoBanue pagrioakTHBHOTO ()OHA C UCTOIb30BaHUEM [103UMETPa.

V3yuenue rornoujeHys 6eTa-4acTuL] aTFOMUHUEM.

Pa3pen 8. Ds1eMeHTBI aCTPOHOMUM U acCTPO(U3UKH.

Otanbl pas3BuTHS  acTpoHOMMM. [IpuknasgHOoe U MHPOBO33peHYeCKOe 3HaueHue
acTpoHOMHH. [IpUMEHMMOCTb 3aKOHOB (U3UKH /51 OObSICHEHUsS TPUPOJbI KOCMHUUECKHX
00BEeKTOB.

MeTtoapl acTpOHOMMUECKUX ucc/iefioBaHUNA. CoBpeMeHHble OINTHYEeCKHe TeJleCKOMbl,
paJioTesiecKonbl, BHeaTMoC(hepHasi aCTPOHOMUSI.

Buy 3Bé3aHoro Heba. Co3Be3usi, sipKue 3BE3/bl, I/IaHeThl, UX BUIUMOE JIBIKeHHUe.

ConnHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTouHMK 5Heprun ComHLa U 3BE37.

3Bé3abI, HX OCHOBHBIe XapaKTepUCTUKW. [luarpamma «CIeKTpasbHbIM K/lacC —
CBETUMOCTb». 3BE3/ibl TJIABHOU I0C/IeZI0BaTe/IbHOCTH. 3aBUCMMOCTb «Macca — CBETUMOCTb» /IS
3B€3J, IVIaBHOM IIOC/Ie[0BaTe/bHOCTU. BHyTpeHHee cTpoeHune 3Bé3n. CoBpeMeHHbIe
Tipe/iCTaB/IeHUs1 O IMPOUCXOXKAEeHUU U 3BoJiroLMU CostHLIA U 3BE3/. DTaribl KU3HHU 3BE3].

Mneunsii [1yTe — Hawa ["anaktuka. [Tonoxkenuve v aBrkenue CosHua B ['anaktuke. TUITbI
rajiakTuK. PagyoranakTiky ¥ KkBasapel. UépHbIe AbIPbI B si/ipax rajaakTHK.

Bcenennasi. Pacumpenue BcenenHoi. 3akoH Xa00ma. Pasberanue ramaktuk. Teopwus
Bosbiioro B3peiBa. PesmukToBOE U3/yUeHue.

MacmrabHasi ctpykrypa BeenenHoit. MeTtaranakTHka.

HeperiéxHbie ipobieMbl aCTPOHOMUM.

Yuenuueckue Hab1100eHUs1.



Habmogennsi  3Bé3gHOoro Heba  HEBOODY)KEHHBIM — TIJIa30OM C  HCTO/Ib30BaHHEM
KOMIBIOTEPHBIX TIPUJIOKEHUM [IJii  OTpeZiesieHUsi TIOJOXKeHHs1 HeOeCHbIX OOBEKTOB Ha
KOHKDEeTHY!O []aTy: OCHOBHBbIe co3Be3/iusi CeBepHOro Mosyliapus U sipKye 3BE3/bl.

Habrozenus B Teneckorn JIyHbl, TIaHeT, TYMaHHOCTeH 1 3BE3/THBIX CKOTUIEHUI.

dPu3nueckuil IPaKTUKYM.

Criocobb1 u3mepeHusi GU3NUeCKUX BeTMUYMH C UCTI0/Ib30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX
V3MEpHUTebHBIX TPUOOPOB UM  KOMITBIOTEPHBIX JIaTUMKOBBIX CHCTeM. AOCOMIOTHBIE U
OTHOCHTE/IbHbIe  TIOTPEeIIHOCTH  W3MepeHWH  ¢u3nueckux BennuvH. OlleHKa T'paHUI]
NOTPeLHOCTEN.

[IpoBeseHre KOCBEHHBIX W3MepeHW, WCCIe[JOBaHUM 3aBUCUMOCTeN  (U3UUYeCKUX
BeJIMUMH, TPOBEpPKa Tpe/IooKeHHbIX TUroTe3 (BbIOOp u3 paboT, OMMCAaHHBIX B TeMaTU4YeCKHX
pa3zenax «YueHUuecKuil IKCriepuMeHT, 1abopaTopHblie pabOoThI, TPAKTUKYM»).

O0o01aroiIee MOBTOPEHHE.

Ob6o0OiieHe ¥ cuUCTeMaTH3alUs  Coflep)KaHUs — pa3fiefloB  Kypca «MexaHHKa»,
«MonekynsipHasi U3MKa W TepMOAWHAMUKA», «DJIeKTPOJUHaMUKa», «KoymebaHus W BOJHBI»,
«OCHOBBI  CTIeLMa/ibHOM Teopur OTHOCUTeNbHOCTW», «KBaHTOBasi (u3MKa», «DJieMeHThI
aCTPOHOMUU U aCTPO(PU3UKI».

Posmb pU3MKM ¥ aCTPOHOMMM B SKOHOMHYECKOM, TeXHOJOTMYeckod, COLMarbHOU U
3TUYeCKON cdepax [esaTebHOCTU 4Ye/OBeKa, poJb U MecTo (M3MKM M acTpOHOMUU B
COBpEMEHHOW HayuHOW KapTWHe MHpa, 3HaueHue OrucaTe/SbHON, CUCTeMaTU3UpYHOLLeH,
00BSICHUTE/TLHOW Y TTPOTHOCTUYECKOH (hyHKIMH (hpr3nueckol Teopyuu, posib PU3NUECKON TeOPUH
B (hOpPMMPOBAaHUU TIpe/iCTaB/ieHU O (hU3MUeCKOW KapTHHe MHUpa, MecTo (hHU3UUeCKOW KapTHUHBI
MHpa B 0011eM psily COBPeMeHHBIX eCTeCTBEHHO-HaYUYHBIX ITPe/CTaBIeHHN O TIPUPO/IE.

MexnpegMeTHbIe CBA3M.

N3yuenne Kypca ¢pusvku yriay6séHHOro ypoBHS B 11 Kjlacce OCYIIIeCTB/ISIETCS C YUETOM
cofiep>KaTe/lbHbIX MEXXIIPeJJMEeTHBIX CBsi3eM C KypcaMM MaTeMaTuK{, OWOoJIoruH, XUMUH,
reorpa(uu ¥ TeXHOIOTHH.

Mescnpedmemuble noHssmMusi, Ceési3aHHble C U3yYeHUeM Memoo08 Hay4yHo20 NO3HAHUSL:
sIBJIeHNe, Hay4HbId (pakT, TUMOTe3a, (U3MuUecKas BelWYMHA, 3aKOH, Teopus, HabmrojeHue,
9KCTIepUMEeHT, MOZie/TMPOBaHKe, MO/ie/b, U3MepeHue, MOTPeLTHOCTH U3MepeHnH, U3MepUTe/TbHbIe
niprubopsl, M poBast 1abopaTopusl.

Mamemamuka: peliieHVe CUCTeMbl ypaBHeHMN. TpuroHoMmeTpruyeckue (GyHKIMU: CHUHYC,
KOCUHYC, TaHT'eHC, KOTaHI'eHC, OCHOBHOe TPUIOHOMETPUYECKOe TOXKJeCTBO. BeKTopbl U UX
MIPOEeKIIMM Ha OCU KOOpZAMHAT, CJI0)KeHWe BeKTOpPOB. [Ipov3BOfiHbIe 3/1eMeHTapHbIX (YHKLWH.
[Tpu3Haku 1o00Ust TPEYTOILHUKOB, OTIpe/ie/ieHre TIOIa TUIOCKUX (Guryp v 00beMa Tert.

Buosiozusn: snekTpuueckve SIBJIeHHsI B JKUBOW TIpUpOJie, KoseOaTenbHble JBWKEHUs B
JKMBOW  TpUpOJle,  SKOJOTMUeckue  pUCKA  TPU  TPOU3BOJCTBE  3/I€KTPOIHEPrHH,
3/IEKTPOMAarHUTHOe 3arpsi3HeHHe OKpY)Karollleli Cpefibl, yJ/IbTPa3BYKOBasi [JUarHOCTHMKa B
Me/IML{He, OTITUYeCKUe SIBJIeHUs B )KUBOU MPUPO/e.

Xumus: cTpoeHHe aTOMOB M MOJIEKYJI, KpHUCTa/uTMueckasi CTPYKTypa TBEDABIX Tell,
MeXaHW3MbI 00pa30BaHus KPUCTA/TMYECKOU PeIIeTKH, CTIeKTPaTbHbIA aHasn3.

TI'eozpacpus: MarHUTHBIE T0/IFOCa 3€MJ/IHM, 3a/1€)KU MarHUTHBIX Py, (OTOCbEMKA 3eMHOMN
IIOBEPXHOCTH, celicmorpad.

TexHos02usA: TIpUMeHeHNe TIOCTOSIHHBIX MarHWTOB, 3JIEKTPOMAarHUTOB, 37IeKTPO/BUraTe b
SIkobu, reHepaTop II€PeMEHHOTO TOKa, HWHAYKIWOHHAs I1eYb, JIMHAW SJIeKTporiepeay,
3/IeKTpO/IBUTaTe/b, pajap, paJUONPUEMHUK, TeneBU30p, aHTeHHa, Tese¢oH, CBY-meus,
yJ/IbTpa3ByKOBasi [UarHOCTMKa B TexXHUKe, MPOEKLMOHHbIM arrmapaT, BOJOKOHHAsl OITHKa,
conHeyHast baTapesi, CITyTHUKOBbIe TIPUEMHUKY, si/iepHasi SHepreTUkKa M 9KOJ0rMuecKre acreKThl
eé pa3BuUTHs.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOIPAMMBI [1I0 ®USUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPASOBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3y/IbTaThbl 0CBOeHUs1 yueOHOro npesimera «Pu3nKa» J0ODKHBI OTpaXkaTh
TOTOBHOCTb U CIOCOOHOCTH 00YYaIOIMXCS PYKOBOZCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
Mo3uLiell JMYHOCTH, CHUCTeMOW LIeHHOCTHBIX OpHWeHTallUi, TI03UTUBHBIX BHYTPEHHUX
yOe)XeHni, COOTBETCTBYIOIIUX TPAAWLMOHHBIM IL[eHHOCTSIM POCCHUHCKOTO  0OIIjecTBa,
pacllvpeHye >XU3HEHHOr0 OIbITa W OMbITa JeATelbHOCTH B TPOLeCCe peanu3aljid OCHOBHBIX
HarpaB/IeHUI BOCITUTATe/IbHOW [1esITe/IbHOCTH, B TOM UHMC/Ie B UACTHU:

rPakAaHCKOr0 BOCIIUTAHMSA:
* chOpMHUPOBAaHHOCTh TPAXKJAHCKOM TMO3ULMM OOydYarolerocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 UjleHa pOCCUHCKOro 0011jecTBa;
® [IpUHSTHE TPAAULMOHHBLIX O0IIeyeIOBeUeCKMX 'YMaHUCTUUYECKUX U JeMOKpPaTHYeCKUX
LIeHHOCTel;

® TOTOBHOCTb BECTH COBMECTHYIO /IeSiITeJIbHOCTh B MHTepecaxX IPakJaHCKOTo 00IIecTBa,

yuacTBOBaTh B CaMOyTIpaB/ieHHU B 00pa3oBaTelbHOM OpraHu3alyy;

® yMeHMe B3aUMOZENCTBOBAaTb C COLMAIbHBIMM MHCTUTYTaMU B COOTBETCTBUM C UX

GYHKUMSMY U Ha3HaUeHUeM;
® TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JlesATeIbHOCTH.
NaTpUOTUYECKOr0 BOCIIUTAHUS:
* ¢hOpMHPOBAHHOCTh POCCUMCKOM TpaXk/IaHCKOM UIeHTUYHOCTH, TaTPUOTU3MA;
® 1|eHHOCTHOEe OTHOILeHHEe K TrOCyJapCTBEHHBbIM CHMBOJ/AM, JOCTH)KEHHSIM POCCHUMCKUX
yUéHbIX B 00/1aCTH (DPU3UKH 1 TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
* c(opMHPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUSI, 3STUUECKOT0 MOBe/IeHus;
® CrocoOHOCTb  OLeHMBaTh CUTYyallMl0 W TPUHUMAaThb OCO3HAHHbIe  pelleHUs,
OPMEHTHPYSICb Ha MOpalbHO-HPABCTBEHHbIE HOPMBbI U LIEHHOCTH, B TOM 4YHC/Ie B
JlesiITeJIbHOCTU YUYEHOT0;
® 0CO3HaHHe JIMYHOTO BK/Ia/la B IOCTPOEHHEe yCTOWUMBOTrO OyAy1Iiero.
3CTeTUYeCKOro BOCIMTAHHUA:
® 5CTeTUYeCKoe OTHOLIeHWe K MHpY, BK/OYas SCTETUKY HAy4yHOIO TBOPUYECTBa,
TIpUCYILero (pr3nuecKoi Hayke.
TPYAOBOr0 BOCITUTAHUA:
® JUHTepeCc K pa3/UuHbIM cepaM NpoecCUOHATbHOW [JesiITeIbHOCTU, B TOM YHC/Ie
CBSI3aHHBIM C (DU3UKOUM M TEXHUKOH, YMEHHe COBepIaTh 0CO3HAHHBIN BLIOOp OyayIiieit
nipodeccry U peasu30BbIBaTh COOCTBEHHbIE )KU3HEHHbIe T/1aHbI;

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaM000Opa30BaHHIO B 0071aCTH (U3WKU

Ha IMPOTSDKeHUU BCel )KU3HU.
3K0J/I0THYeCKOr0 BOCIIMTaHUs:

* chopMHUPOBAaHHOCTb 9KOJIOTMUECKOM KyJ/bTYpbl, OCO3HaHHe I/100aJbHOrO Xapakrepa

9KOJIOTHUECKUX TIPO0/IeM;

® UIAHMPOBaHWE U OCYILeCTBEHWEe [eMCTBUM B OKPY)Karollei cpejie Ha OCHOBe 3HaHUS

Lje/iel YCTOMYMBOTO Pa3BUTHS Ue/l0BeYeCTBa;
® paclIMpeHVe OIbITa [JesiTeIbHOCTU 5SKOJIOTMUeCKOW HarpaBlIeHHOCTM Ha OCHOBe
MMEIOLLMXCsl 3HaHUM 10 (pr3vKe.
IleHHOCTH Hay4YHOI0 MO3HAHUA:

® Cc(OpMHUPOBaHHOCTb MHPOBO33PEHMs], COOTBETCTBYIOLEr0 COBPEMEHHOMY YPOBHIO

pa3BUTHS (U3NUYECKOUN HayKY;



OCO3HaHMe 1|eHHOCTHM HAy4YHOM [esiTeJIbHOCTH, TOTOBHOCTb B TMpOLieCCe M3yueHUs
(GU3MKM  OCYLIEeCTB/IATh TPOEKTHYHD U MCC/Ie[0BaTeNbCKyH  [1eATelbHOCTh
VH/IMBU/Iya/IbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe e CTBUS
Ba3zoBble joruyeckue AeiicTBHA:

CaMOCTOSITeJTEHO (POPMYJIMPOBaTh M aKTyaJM3MpOBaTh MPOOIeMy, pacCMaTpUBATh eé
BCECTOPOHHE;

OTIpeJiesIsATh LieJiU [iesiTeJIbHOCTH, 3a/laBaTh NapaMeTpbl U KPUTEPUH UX I0CTHKEeHNS;
BbISIB/ISITh 3aKOHOMEPDHOCTM M TPOTUBOpEUMsi B paccMaTpuBaeMbIX (DHU3UUECKHX
SIBJIEHUSIX;

pa3pabarbiBaTh I7IaH pellieHUss TpoOseMbl C YY6TOM aHaaM3a MMEIOLUXCS
MaTepHaJIbHbIX U HeMaTepra/bHbIX PeCypCoB;

BHOCUTb KOPPEKTUBBI B /leATe/IbHOCTh, OLIEHMBaTh COOTBETCTBHE Pe3YJIbTAaTOB LIeJIsM,
OLIeHMBATb PUCKU MOC/Ie/ICTBUN [1eSITe/TIbHOCTH;

KOOD/IMHUPOBAaTb W BBITIOJHATh paboTy B YC/IOBUSIX peanbHOT0, BHUPTYa/lbHOTO M
KOMOMHHPOBAHHOTO B3aUMO/I€HCTBUS;

pa3BUBaThb KpeaTHBHOE MbILIIEHHe TIPU PellieHUH )KU3HEeHHbBIX 1pobsiem.

Bba3oBble ucciegoBaTe/IbCKUe JeHCTBHA:

B/Ia/leTb HAYYHOM TEPMUHOJIOTHEN, K/IFOUeBbIMU MOHATUSAMU U MeTOAaMU (pr3UUecKoin
HayKU;

B/a/leTh HaBbIKaMM yueOHO-HCC/ieloBaTe/IbCKOW U TPOEKTHOW JiesiTe/TbHOCTU B
obnactu (u3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEJTBHOMY TTOMCKY
METO/IOB pelLleHus] 3ajady (U3NYeCKOro CoZepkKaHus, NPUMEHEHUI0 pPa3IUyYHbIX
METO/IOB [I03HaHMUS;

B/a/leThb BU/IAMU JleATe/IbHOCTH T0 TI0JlyUeHUI0 HOBOTO 3HaHWs, ero MHTepIipeTaLyy,
npeoOpa30BaHUI0 ¥ IPUMEHEHUIO B PA3/IMUHBIX yueOHBIX CUTyaLUsiX, B TOM YHC/Ie TIPU
CO3/]JaHUY yueOHBIX MPOEKTOB B 00/1aCTH (DU3UKY;

BBISIB/IATE TIPUYMHHO-C/Ie/ICTBEHHbIe CBSI3M M aKTyalu3UpoBaTh 3ajauy, BblJBUraTh
TUNoTe3y eé pelleHus, HaxOAUTb apryMeHThl [/l J0Ka3aTeJbCTBa CBOUX
yTBep>K/J|eHUM, 33/laBaTh MlapamMmeTpbl U KDUTEPUU pelleHMs;

aHa/IM3UpOoBaTh IIO/lyYeHHble B XOJ/le peLleHus] 3aZlaud pe3y/bTaTbl, KPUTUYECKH
OLIeHUBAThb UX [JOCTOBEPHOCTb, IPOTHO3UPOBATh M3MeHeHHe B HOBBIX YC/I0BUSX;
CTaBUTH U (POpPMYJ/IMPOBaTh COOCTBEHHBIE 33/jaul B 00pa30BaTe/IbHOM [IesiTe/TbHOCTH, B
TOM YHMCJIe TIPY U3yueHUH (pU3VKY;

JlaBaThb OLIEHKY HOBBIM CUTYyallMsIM, OL|eHUBATh TIPUOOPeTEHHBIN OIIbIT;

yMeTb [1epPeHOCHUTh 3HaHUS 10 (Pr3MKe B IMPAKTUUECKYI0 00J1aCThb )KHU3He/1esITe/TbHOCTH;
yMeTb UHTeTPUPOBATh 3HAHUS U3 Pa3HbIX MPeJMeTHBIX 00JacTel;

BBI/IBUTraTh HOBbIE W/leH, Tpe/ijiaraTb OpUrMHabHbIe MOAX0/bl U PelLleHNts;

CTaBUTH MPOOIEMBI 1 33/1auM, JIOTyCKaIOL[1e albTepPHaTUBHbIE PelleHusl.

Pa6ora c uadopmanueii:

B/3/IeTh HaBbIKAMU TO/y4eHUs HHGOpPMAIMKM  (U3UUECKOTO COJEep)KaHUs U3
WCTOUHMKOB pasHbIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTB/ISTh TIOMCK, aHa/u3,
CUCTEeMaTU3al[MI0 W MHTEepIIpeTaljiio MH(OpMAI[UM pa3/WyHbIX BUJOB U (HOpPM
TIpe/ICTaB/IeHNUS;

OLIEHUBATh JI0OCTOBEPHOCTb MHGMOPMALIUY;

WCII0/Tb30BaTh CpPEe/ICTBA MH(MOPMAI[MOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTHHA B
pellieHWd KOTHUTHBHBIX, KOMMYHUKATHBHBIX MW OpraHU3al[MOHHBIX 3a7ay C
cobmogeHrieM TpeOOBaHWM SPrOHOMUKM, TEXHWKH 0€30MacHOCTH, T'HTHeHbl,



pecypcocbepe>keHusi, TPABOBbIX M 3ITUUYECKUX HOPM, HOPM HH(OpPMaIMOHHON
0e3011acHOCTH;

CO3/laBaTh TEKCTbI (DHU3MUECKOTO COZIepP)KaHHsI B pa3/MuHbIX (opmarax C yuéToMm
Ha3HaueHWs WH(OPMAILMU W 1[eJIeBOM ayAWTOPHM, BbIOMpas ONMTHUMajbHYIO (hopMy
TIpe/ICTaB/IeHUsT U BU3ya/In3alivu.

KOMMyHI/IKaTI/IBHbIe YHUB€pPCA/IbHbIE yqeﬁm.le ,Z[Ei;lCTBl/Iﬂ:

OCYI[eCTBJISITh 00OII[eHre Ha ypOKaX (hU3UKH ¥ BO BHEYDPOUHOU J1eSITe/TbHOCTH;
pacro3HaBaTh MPeANoChLTKA KOHPIUKTHBIX CUTyallui U CMSITYaTh KOH(JIUKTHI;
Pa3BEPHYTO W JIOTUYHO M3/laraTh CBOKD TOUKY 3PEHUSI C MCIOJb30BaHUEM SI3bIKOBBIX
CpeJCTB;

TIOHUMAaTb Y UCIT0J/Ib30BaTh MPEUMYII[eCTBa KOMaH/[HOW YU UHUBHU/yaTbHON pabOThI;
BbIOMpAaTh TEMAaTHKy WM METO/IbI COBMECTHBIX [eHCTBUM C yUETOM OOIHUX UHTEPECOB U
BO3MO>KHOCTEM Ka)K/]0TO ujieHa KOJI/IeKTHBa;

MPUHUMATh LieJIi COBMECTHOW JesiTe/lbHOCTH, OpPraHU30BbIBaTb U KOODPAWHUPOBATH
JIeMCTBUSA MO €€ [NOCTW)KEHWIO: COCTaB/SATh IJIaH JEeUCTBUM, pacrnpefensiTb POJu C
y46TOM MHEHHI yUaCTHUKOB, 00CYX/IaTh pe3y/ibTaThl COBMECTHOM paboThI;

OLIEHMBATh KaueCTBO CBOEro BK/IaJa W KaXKJOr0 yYaCTHMKA KOMaHZbl B OOIIMiA
pe3y/ibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

TripejijlaraTh HOBbIE TPOEKTHI, OLIeHUBATh W/ieU C TMO3ULIMKA HOBU3HbI, OPUTHHATBHOCTH,
MpaKTUYeCKOW 3HaUMMOCTH;

OCYILIeCTB/ISITh TIO3UTUBHOE CTpaTeruueckoe TOBe/leHHWe B Pa3/IMUHBIX CUTYaLWsX,
TIPOSIBJISITH TBOPUECTBO M BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PerynsTUBHBIE yHHBepCa/IbHbIe yUeOHbIe JJeliCTBUS
Camoopranu3anus:

CaMOCTOSITEJTBHO OCYIIeCTB/ISITh MTO3HABATeIbHYIO [eATeIbHOCTh B 00/1acT U3UKKA U
aCTPOHOMMUH, BBISIBISITH TIPOO/IEMBI, CTaBUTh U (JOPMYIMPOBaTh COOCTBEHHbIE 3a/jauu;
CaMOCTOSITeJTIbHO COCTaB/ISATh I/1aH PelleHus] pacuéTHBIX M KaueCTBEHHbIX 3a/jay, MJiaH
BBITIOJIHEHUSI TIPAKTHYeCKON paboThl C YUETOM HMMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U MPeJIIOUTEeHN;

JlaBaThb OLIEHKY HOBBIM CUTYaL[UsiM;

pacIMpsATh paMK{ y4eOHOTO TpeZiMeTa Ha OCHOBe JIMYHBIX MPeJTIouTeHNH;

JlesiaTh OCO3HaHHBIN BbIOOP, apryMeHTHPOBaTh ero, OpaTh Ha cebst OTBETCTBEHHOCTH 3a
pellleHue;

OLIeHUBATb NIPUOOPeTEHHBIN OIIBIT;

criocobcTBOBaTh ()OPMUPOBAHMIO U TIPOSIBJIEHWIO SPyJULIMK B o0sact  (pU3MKH,
TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/IbHbIN U Ky/IbTYpPHbIN YPOBEHb.

C dMOKOHTPO/JIb, 3M0].[PIOHHJ'II)HBII\/'I HHTE/1/IeKT:

[laBaTh OLIEHKY HOBBIM CHUTYalWsIM, BHOCUTb KOPPEKTUBBI B JleATe/IbHOCTb, OL[eHUBAaTh
COOTBETCTBHE pe3y/IbTaTOB LIe/IsIM;

B/a/leTb HaBblKaMU T103HABAaTe/JbHOW pe(ieKCMM KakK OCO3HaHHs COBepLIaeMbIX
JIeMCTBUM U MBIC/TUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBAHU;

WCTI0/Tb30BaTh MPUEMBI pedyieKCHH /I/Is1 OLIeHKU CUTYal[|uM, BbIOOpa BepHOTO pellleHus;
yMeTb OLleHMBaThb PUCKU M CBOEBPEMEHHO NPUHUMATh PeLleHHsI TI0 UX CHIKEHUIO;
MPUHUMAaTh MOTHBbI M @pI'YMEHThI IPYTUX NPY aHa/lv3e pe3y/bTaToB JesTebHOCTH;
NIpUHUMATD Ce0si, TOHMMast CBOM HeJJOCTAaTKH 1 IOCTOMHCTBA;

MPUHUMAaTh MOTHBbI M @pIT'YMEHThI PYTUX NPY aHa/lv3e pe3y/bTaToB JeTebHOCTH;
TIPM3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B rmporiecce [0CTH)KeHUsI JTMUHOCTHBIX Pe3yJbTaTOB OCBOEHHUSI MPOTpPaMMbl T0 (DU3MKe AJIst
YPOBHSI cpefiHero o0irero o6pa3oBaHusl y 00yUarOIMXCsl COBEPIIIEHCTBYETCS SMOLIMOHATBHBIN
HHTe/JIeKT, Tpe/irioJiararoiyuii cC)opMrUPOBaHHOCTD:



CaMOCO3HAHUS], BK/IIOYAIOIIEr0 CHOCOOHOCTh TIOHMMATh CBOE  SMOLIMOHAJIBHOE
COCTOsSIHME, BU/IeTh HAIpaB/JeHUs] Pa3BUTHsS COOCTBEHHOW 3MOLIMOHA/ILHOW Cdephl,
ObITH yBepEHHBIM B cele;

CaMOpEery/IMpOBaHusl,  BKJ/IOYAIOIIEr0  CAaMOKOHTPO/b,  YMeHHe  TPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TOBeJieHWe, CIOCOOHOCTh  a[ANTHPOBAThCS K
SMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIBIISTE THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTpeHHell MOTHBAIVH, BKJIFOUAKOLIel CTpeM/ieHHe K JOCTHXKEHUIO LIe/d U YCIIexy,
OTNTUMU3M, UHULIUATUBHOCTb, YMEHUE /1€HICTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEW;
SMIMATHHY, BKJIFOUArOLell ClIoCOOHOCTh MOHUMATh 3MOLIMOHABHOE COCTOSIHUE JPYTHX,
YUMTHIBaTh €r0 TPH OCYIECTBJIEHUM OOIIeHHs, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLMA/IbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAaMBATh OTHOIIEHUS C
JOPYTHIMH JIFOABMH, 3a00TUTBCSI, TIPOSIB/ISITH MHTEPEC U pa3periaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATEI

K koH11y obyuenusi B 10 k1acce ripejMeTHble pe3y/bTaThl Ha yriay0/JEHHOM YPOBHE JIO/KHBI
oTpakaTh C(hOPMUPOBAHHOCTh Y 00YYArOIIMXCSl YMEHHI:

MOHWMAaThb pOb (PU3MKKM B SKOHOMHUECKOM, TeXHOJOTMUeCKOM, 3KOJ0rMuecKom,
COL[MA/IbHOM U 3TUYeCKOi cdepax JesTeNbHOCTH uesioBeKa, Pojib U MeCTO (U3UKHU B
COBpeMeHHOMU HayuyHOU KapTUHe MHpa, 3HauyeHue onucarenbHOM,
CHCTEeMaTU3UPYIOLe, O0OBSICHUTENLHOW W TIPOTHOCTUUECKOW (YHKIMN (HU3UUeCKOU
TEOPUM — MEeXaHWKH, MOJIEKYJ/SIPHOW (DU3UKU M TepPMOJWHAaMUKH, POJib (PH3UUECKOU
Teopuy B (OPMHUPOBAHKU Mpe/ICTaB/IeHUI 0 (PU3MUeCKOl KapThHe MUPa;

pa3nuuaTh YCJAOBUSI TIPUMEHHMMOCTA Mofesiell (U3UUecKMx TeJl W IpOLecCcoB
(sIB/IeHMIN): MHepIManbHasi CUCTeMa OTCUETa, abCOTFOTHO TBEP/0€e Tesl0, MaTepyaibHast
TOUKa, PAaBHOYCKOpeHHOe [BW)KeHHe, CBODOO/JHOe majeHue, abCOMIOTHO yrpyras
nedopmanyisi, abCOIFOTHO YTIpyroe ¥ abCOMIOTHO HEYTPYroe CTOJIKHOBEHHS], MOJend
rasa, >KMJKOCTU U TBEpPAOro (KpUCTa/J/IMUeCcKoro) Tesja, Wea/bHbI Ta3, TOUYEUHbIN
3apsifi, OAHOPOJHOE 3JIeKTPUYECKOe T10J1e;

pa3iuuath yC/IOBUS (TpaHMLbl, 00/IaCTM) TIPUMEHMMOCTH (QU3MUECKUX 3aKOHOB,
MOHMMaTh BCeoOIMi xapakrep (QyHAaMeHTalbHbIX 3aKOHOB W OTPaHHUUEHHOCTh
VICTI0JIb30BaHMs YaCTHBIX 3aKOHOB;

aHaNM3MpOBaTh W OOBSCHATH MeXaHWUecKWe TIIPOLeCChl W SIBJIEHWS, HWCTIONb3ysi
OCHOBHbIE TIOJIO)KEHHSI W 3aKOHbl MeXaHWKM (OTHOCHUTE/bHOCTb MeXaHW4eCKOoro
JBIKeHWs, (popMy/bl KMHEMAaTHKH PAaBHOYCKODEHHOTO [BW>KeHMs, MpeoOpa3oBaHMs
lamunes pAns  CKOPOCTM W TepeMellieHMsi, 3akOHbl HblOTOHa, MpUHLMI
OTHOCUTebHOCTH ['a/nuses, 3aKOH BCEMHPHOIO TATOTEHHUs, 3aKOHbI COXpaHEeHWs
UMIy7IbCa M MeXaHWYeCKOW SHepruu, CBsi3b paboTbl CUIbI C UW3MeHeHueM
MeXaHWYeCKOM SHepruy, YCJIOBUS paBHOBeCHsl TBEDJOrO Teja), IIPU 3TOM
WCIO0/Ib30BaTh ~ MaTeMaTM4yecKoe  BbIpaKeHWE  3aKOHOB, YKasblBaTb  yCJ/IOBUS
NIPUMEHUMOCTH (pr3MYeCcKUX 3aKOHOB: rpeobpa3oBanuii ["anuesi, BTOPOTO M TPETHETO
3aKOHOB HbIOTOHA, 3aKOHOB COXpaHeHMsI UMITyJ/IbCa U MeXaHUYeCKOW SHepruu, 3aKoHa
BCEMUPHOI'O TATOTEHUS;

aHa/IM3UPOBaTh U OOBSICHATH TEIUIOBbIE TPOLIECCHl U SIBJIEHUS], WCTO/b3ysi OCHOBHbIE
nosioxkeHdss MKT U 3akOHbI MOJIEKY/ISIDHOM (U3MKA W TepMOJWHAMHUKU (CBS3b
JlaB/eHNs U/ieasbHOro rasa co cpe/iHell KHHeTUYeCKOW SHepryeil TernjioBoro JBWKeHMUs
Y KOHLIEHTpallMed ero MOJeKyJ, CBs3b TeMIlepaTypbl BellleCTBa CO CpeJHeMn
KWUHEeTUYEeCKOW SHepruer TeryioBOro [BWKEHUS €ero 4YacTvl], CBfI3b JlaB/eHUs
W/leaJIbHOTO ra3a C KOHL|eHTpaler MOJIeKyJl W ero TeMIlepaTypol, ypaBHeHue



MenieneeBa—KnaneiipoHa, TMepBblii 3aKOH TePMOJWHAMMKH, 3aKOH COXPaHEHMs
SHEPruu B TeIUIOBBIX TIpolieccax), TIPW 3TOM MCII0/Ib30BaTb MaTeMaTHuecKoe
BbIpa)KeHHe 3aKOHOB, YKa3blBaTh YC/IOBUSl IPUMEHMMOCTH ypaBHeHUs MeHzeneeBa—
KnanelipoHa;

aHaNM3VpOBaTh U OOBSICHATH 3JIEKTPUUECKHe SIBJIEHWs, WCIIO/Ib3ysi OCHOBHBIE
TI0JIOYKeHUsI U 3aKOHBI /IeKTPOAMHAMHUKH (3aKOH COXpaHeHUsl 3JIeKTPUUeCKOro 3apsijia,
3akoH  Ky/joHa, TMOTeHLMaNbHOCTh  3/€KTPOCTaTUUeCKOro  MOJisi,  MPUHLUI
CYTIepIIO3ULIUM 3JIeKTPUYEeCKUX T10JIeH, TIPU 3TOM yKasbIBasi yCJIOBUSI TIPUMEHUMOCTU
3akoHa KyJsioHa, a TakKe MpaKTUYECKU Ba)KHble COOTHOLIEHHWs: 3akKoHbl Oma s
yuacTKa LIeTi1 U JIJisi 3aMKHYTOM 3/71eKTpUuecKoi 1ernH, 3aKoH [xoyssi—JleHLja, npaBusia
Kupxroda, 3akonbl ®apagest [i/isi 371eKTPO/IN3a);

OTHMChIBaTh (M3MUeCKre TIPOLIeCChl U sIBJIeHUs, WCTIONb3Ysl BeJTMUMHBIL: TlepeMelleHue,
CKOpOCTh, YCKOpPeHHe, UMITyJIbC Tesla U CUCTeMbI Tesl, CH/la, MOMEHT CUJ/Ibl, /JaBJIeHue,
ToTeHLMa/bHask JHeprusi, KMHeTHuecKasi SHeprus, MexaHWuecKasi 3Heprus, pabora
CWIbl, LIEHTPOCTPEMHUTE/IbHOE YCKOpeHWe, CWla TS)KeCTHW, CWla YIPYrocTd, Cuia
TPeHUsI, MOILIHOCTb, SHEePTHUsi B3aUMO/IeNCTBUS Tesla ¢ 3eMél BO/IM3Y eé TTOBePXHOCTH,
SHeprusi ymnpyroil gedopmalyi TIPY)KMHBI, KOTAYEeCTBO TEIUIOTH, abCOFOTHast
TeMmriepatypa Tesia, paboTa B TepMOAWHaMHKe, BHYTPEHHss JHeprusi HzeaabHOTO
OZJHOATOMHOTO Ta3a, paboTa W7easbHOTO Ta3a, OTHOCHUTE/bHAs BJIA)KHOCTb BO3ZYyXa,
KII[I wupeanbHOro TeTJIOBOTO JIBUTATeNsI; 3JIeKTPUUeCKOoe Tiojie, HarpsyKEHHOCTb
5/IEKTPUYECKOT0 TO0Js, HaMpsDKEHHOCTh IO/ TOYEUHOrO 3apsiia WM 3apshKeHHOTrOo
11apa B BaKyyMe U B /IW3JIeKTPUKe, TIOTeHLIMas 371eKTPOCTaTUYeCKOro ToJjisi, pa3HOCTh
MIOTeHLUAasIoB, 3/IeKTPO/BIKYILlas CW/a, CW/la TOKAa, HarlpspkeHWe, MOLHOCTh TOKa,
3/IeKTprUYecKast EMKOCTh TIJIOCKOTO KOHZEHCATopa, COMPOTHBJIEHWe yyacTKa ILerd C
rocje/oBaTeNlbHBIM M TapajjefbHbIM  COeJUHEHHWeM  pe3UCTOpPOB,  SHEeprus
3JIEKTPUYECKOT0 110711 KOH/IeHCaTopa;

OOBSCHATE OCOOEHHOCTM TIpOTeKaHUs (PU3NUECKUX SIBIEHWH: MeXaHHUYecKoe
JBIDKeHUe, TeryioBOe [BI)KEHWe 4YaCTUI] BelllecTBa, TeIJIOBOE paBHOBeCHe,
OpoyHOBCKOe fBIKeHHe, Anddy3usi, ucrapeHre, KATIeHne ¥ KOH/IeHCaLusl, T/IaB/ieHre
W KpUCTa/l/iM3allvsi, HaMNpaBJIeHHOCTb  Terviorepejaud,  3JeKTpy3alusi  TeJl,
5KBUIOTEHLMa/bHOCTb TTIOBEPXHOCTH 3apsKEHHOTO NPOBO/IHUKA;

TIPOBO/IUTh MCCJIeIOBaHUe 3aBUCUMOCTU OJHOM (PU3MUECKOW BeJIMYMHBI OT JAPYTrou C
WCTO/b30BaHUEeM TIPSMBbIX H3MepeHWH, IpU 3TOM KOHCTPYHMpPOBaTh yCTaHOBKY,
(GUKCUpPOBAaTh pe3yJ/bTaThl TMOJYUYEeHHOM 3aBUCUMOCTU (U3NUeCKHUX BeUYMH B BHUJE
rpaduKoB C yuéToM abCOIOTHBIX TIOTPEIIHOCTeN W3MepeHWH, /lefaTh BBIBOZBI T10
pe3y/bTaTaM HUCC/Ie[lOBaHUs;

NPOBO/IUTH KOCBEHHbIe H3MepeHUs (M3UUeCKHX BeNIWYMH, TPU 3TOM BBIOMPATh
ONTUMAaJIbHBI  METO/, HW3MepeHHsi, OLleHMBaTb abCOMIOTHbIe W OTHOCUTE/IbHbIE
TMIOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MepeHU;

MIPOBO/IUTh  OMbITBI TI0  TPOBEpPKe TIPe/JIO)KeHHOM THUIOTe3bl:  IJIaHWUPOBAaTh
SKCIIEPUMEHT,  CcoOMpaTh  JKCIIePUMEHTa/lbHYI0  YCTaHOBKY,  aHa/JW3MpPOBATh
TI0JTyYeHHbIe pe3y/IbTaThl U [leflaTh BbIBOJ, O CTaTyCe Tpe/JIOKeHHOW TUTIoTe3bl;
cobsroziaTh TpaBMsia 6e30MacHOro Tpy/ia TPH TPOBeJeHUH HMCCIef0BaHWN B paMKax
yuebGHOro SKCriepuMeHTa, MpakTHMKyMa M yueOHO-UCC/e[joBaTe/IbCKOM U TIPOEKTHOM
JieaTeIbHOCTA C WCIIONb30BaHWEM W3MEepUTeNbHBIX YCTPOWCTB U J1abOpaTOpHOTO
obopy/ioBaHuS;

pelllaTh pacyéTHble 33Jaul C SIBHO 3aZldHHONM U HesIBHO 3aJlJaHHON (hr3ruecKou
MO/Ie/IbI0: Ha OCHOBaHMM aHaluW3a YC/I0BUSI OOOCHOBBIBATH BBHIOOp (hH3HUeCKOi
MOJieNIM, OTBevaroleid TpeOOBaHWSM 3a/jaud, TPUMEHSATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTy/aThl  (PU3UYeCKMX TeOopud TpPU  HUCIOIb30BaHUU
MaTeMaTMUeCKUX MeTOJOB pellleHus 3ajay, MPOBOJAWTh pacuyéTbl Ha OCHOBAHWU



VMEIOIIUXCS  [JaHHBIX, AHAJM3UPOBATh pe3y/lbTaTbl M KOPPEKTHPOBaTb MeTO/bl
peliieHus C Y4ETOM T10/TyueHHbIX Pe3y/bTaToB;

pelaTh KaueCTBeHHbIe 3a/lauu, TpeOyrole MpUMeHeHHst 3HaHUHM U3 Pa3HBIX pasfiernioB
Kypca (U3MKH, a TakKe WHTerpalyyd 3HaHWW W3 JIDYTUX TpeJMeTOB eCTeCTBeHHO-
HAyYHOTO IMK/Aa: BBICTPAMBATh JIOTUYECKYH0 LIETIOYKY DPaCCYy)K[JeHHH C Oropoi Ha
M3yueHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (pU3nuecKue siB/IeHMs;

WCII0/Tb30BaTh TeOPeTUYeCKHe 3HAHUS [Jisi 00bSCHEHHS] OCHOBHBIX TIPUHLIUIIOB PabOThI
M3MepUTe/IbHBIX MPUOOPOB, TEXHUUECKHUX YCTPOWUCTB U TeXHOJIOTHUeCKHX MPOLIeCCOB;
TIPUBOJWTE TPUMEPHI BK/Ia/la POCCUHCKUX U 3apYOeXXHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, B OObBsSCHEHHe TPOLIeCCOB OKPY)Kalolllero MHpa, B pa3BUTHe TEXHUKU U
TeXHOJIOT U,

aHa/M3UpOBaTb M  OLeHWBATh II0C/IEICTBUSI  OBITOBOM W  TIPOM3BO/ICTBEHHOM
JleaTeJIbHOCTA Ye/iOBeKa, CBSI3aHHOW C (M3MUECKUMH TIpOIjeccamy, C TIO3WLUN
5K0JI0rM4ecKon 6e30macHOCTH, Tipe/icTaB/IeHUN ) paLMOHaTbHOM
TIPUPO/IOTIONB30BAaHNM, a TaKXKe pPa3yMHOM HCTO/Ib30BaHUM [OCTYDKEHHUM HAayKH U
TeXHOJIOTUM [IJis1 a/ibHeNIIIero pa3BUTHs YeJl0oBeUeCKOro 0011[ecTBa;

TIPUMEHSTh pa3/InuHbIe Cr1IocoObl paboTh! ¢ MH(MOpMaLel (HU3NUeCKOro CoepKaHus C
WCTIOMb30BaHWEM  COBpPeMeHHBbIX MH(OPMAlMOHHBIX  TEeXHOJOTUM, TP 3TOM
WCII0/Tb30BaTh ~ COBpPeMeHHble  HWH(GOPMAlLMOHHbIE  TEXHOJIOTMU IS TIOMCKa,
repepabOTKM U TIpeAbsiB/ieHUss y4yeOHOW M HAy4HO-TIOMYJ/sSipHON MH(pOpMaLUY,
CTPYKTYPUPOBaHUSI W WHTepripeTalii HWH(GOPMALMH, TIO/NyUYeHHOW W3 Pas3M4YHBIX
WCTOUYHMKOB, KPUTHUYECKU aHa/IM3UPOBATh MOJTyuyaemMyo UHGOPMAIUIO U OLIeHUBaTh eé
JIOCTOBEPHOCTb KaK Ha OCHOBe WMEIOIIMXCSl 3HAaHWM, TaK M Ha OCHOBEe aHaim3a
WCTOYHMKA MH(OpMaLIK;

NPOSIB/ISITb ~ OPTaHW3allMOHHBIE ¥ TI03HABaTe/lbHbIe YMEHHS CaMOCTOSITE/IEHOTO
nprobpeTeHUs] HOBBIX 3HAaHUM B TIpoLleCcCe BBLITIOJHEHUS] TIPOEKTHBIX U yueOHo-
HCCIIeIoBaTe/TbCKUX pabor;

paboTaTh B TpyIiNe C MCIOJHEHWeM pa3/MUHBbIX COLMAIbHBIX DOJiel, TIaHUPOBaTh
paboTy TpyIMbl, palMOHANbHO pacIpeensaTb [esTeJbHOCTb B HeCTaHZAPTHBIX
CUTyalUsiX, a/leKBaTHO OLIeHUBATh BK/AJ Ka)KJOT0 U3 YUaCTHUKOB IPYMIIbI B pelleHue
paccMarprBaeMoi po0eMsl;

MPOSIBIATE  MOTMBaLMIO K  Oyayieidt rpodeccoHaNbHON — /1eiTe/IbHOCTH  T10
CreLyasbHOCTAM (PU3UKO-TeXHUUECKOT0 MPOodurs.

K konuy obyuenusi B 11 Kaacce npeMeTHble pe3y/bTaThl HA YTIyOJEHHOM YPOBHE [JOJKHBI
oTpakaTb c(hOPMUPOBAHHOCTh y 00yUaroIIUXCsl YMeHUH:

MOHUMAaTh poOJib (U3UKUM B IKOHOMHUYECKOW, TEeXHOJOTMUeCKOM, COLUaJbHON U
3TUUYECKON cdepax [esATelbHOCTH 4Ye/oBeKa, pojib U MeCTO (PU3MKU B COBPEMEHHOU
Hay4YHOM KapTHHe MUpa, PO/ib aCTPOHOMUM B MPaKTUUECKOW [iesiTe/IbHOCTU UesioBeKa U
JanbHeWIIeM  HayyHO-TEeXHUUeCKOM  pasBUTHHM,  3HaueHHWe  OIUCaTe/bHOM,
CHCTEeMaTU3UPYIOLe, O0OBSICHUTENLHOW W TIPOTHOCTUUECKOW (MYHKIMN (HU3UUeCKOU
TEOPUM — D5JIEKTPOJUHAMMKH, CIleldaTbHOM TEOPUM OTHOCHUTENIbHOCTH, KBAaHTOBOM
¢bu3vku, ponb ¢u3nueckor Teopuu B GOPMUPOBAHMU TpeACTaB/ieHui 0 (hr3nuecKoi
KapThHe MHUpa, MecTo (M3UYecKod KapTUHbI MHpa B 00LeM psly COBpPeMeHHbIX
eCTeCTBEeHHO-HayUHbIX Mpe/iCTaB/IeHUN O IPUPO/E;

pa3nuuaTh YCJAOBUSI TPUMEHHMMOCTA Mofesiell (U3UUecKMx TeJl W IpPOLecCOoB
(aBeHMit): OJHOpPOJHOE  3/eKTPUYecKoe W O/IHOPOJHOe MarHWTHoe TOJif,
rapMoHUUecKre KosiebaHusi, MareMaTHyeCKUid MasiTHUK, W/eaJbHbIN TPY)KUHHBIMN
MasITHUK, TapMOHHYECKHe BOJIHBI, WZeanbHbI KoebaTe/TbHbIM KOHTYD, TOHKas JIMH3A,
Mo/iesleli aToMa, aTOMHOTO si/ipa ¥ KBAHTOBOU MO/Ie/A CBeTa;



pa3nuuath yc/ioBUsl (TpaHUIbI, 00JIaCTH) TIPUMEHHUMOCTH (PU3MYeCKHX 3aKOHOB,
MOHMMaTb BCeoOLMi xapakTep (yHAaMeHTalbHbIX 3aKOHOB U OrpaHUUeHHOCTb
VICTI0/Ib30BaHMsl YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh U OOBSICHATH 3/IEKTPOMAarHUTHbIE TIPOLIECChl U SIBJIEHUs, UCIIOJIb3YS
OCHOBHbIE TI0JIOKEHUSI W 3aKOHbl 3JIEKTPOJWHAMUKM U ClelyanbHOM TeopuH
OTHOCHUTE/IbHOCTH (3aKOH COXPaHeHMs 3/IeKTPUYeCcKOro 3apsijia, cuia Amriepa, cuja
JlopeHlla, 3aKOH 3/1€KTPOMAarHUTHOM WHAYKUMM, mnpaBwio JleHua, cBsa3p IIC
CAMOMH/YKIIUA B 3/IeMeHTe 3/IeKTPUUeCKOM LIeMM CO CKOPOCTbI0 W3MEHEeHUs CHUJIbI
TOKa, TOCTY/1aThl CIIeLMaJTbHOM TeOPHUH OTHOCUTETbHOCTH JWHILTENHA);
aHa/IM3UPOBATh U OOBSCHSITh KBAHTOBBIE MPOLIECCHI U SIBJIEHHS], UCTIONb3Ysl T10JI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHue OWHIITelHa Ansi PoTo3ddeKTa, mepBbii U BTOPOM
rocty/atbl bopa, MpUHLIMIT COOTHOLLIEHUsT HeorpeenéHHocTel [NelizeHbepra, 3aKOHbI
COXpaHeHHs 3apsilIoBOr0 U MacCOBOTO UMCe/l U SHEPruu B siZIePHbIX peaklUsX, 3aKOH
PaIM0aKTUBHOTO pacraza);

OMMChIBaTh (Pr3MYecKre MPOLeCcChl U sIBJIEHUs], UCTIO0/b3Ysl BeJIMUMHbL: HAMPSKEHHOCTh
9/IEKTPUYECKOTO  TI0JIsi,  TIOTeHLMan  37eKTPOCTaTUUeckoro  IoJis,  Pa3HOCTb
MOTeHLUAasIoB, 3/eKTPOJBWKYILAsA CWAd, WUHAYKLMS MarHUTHOTO IIOJIsi, MarHUTHBIMA
MOTOK, Cuia Amrepa, WHAYKTUBHOCTb, 3/J€KTPOJBIIKYILAsi CHUla CaMOWHZAYKLIWH,
SHeprysi MarHUTHOTO TO0JIs1 IPOBOJHUKA C TOKOM, PeSITUBUCTCKWN UMITYJ/bC, MOJHAs
SHeprusi, JHeprusi MOKOsi CBOOOJHON YaCTHUL[bl, SHEPTUS U UMITY/IbC OTOHA, MAaCCOBOe
YKC/I0 U 3apsifi sipa, SHeprusi CBS3U 1pa;

00BSICHATE OCOOEHHOCTH TIPOTeKaHHsl (DHU3NUYEeCKUX SIBJIEHWM: 31eKTpoMarHUTHast
VH/IYKLUSI, CAMOMH/YKLUS, Pe30HaHC, UHTep(epeHLMs BOJH, AUppakiys, Aucrepcus,
MOJIHOe BHYTpeHHee oTpakeHue, (oTo3sekTpruueckuil 3gdekt (poroaddekr), anbda-
u Oera-pacmagpl  sifep, TraMMa-u3aydyeHWe —sjep, (QuU3NUYecKde — TIPUHLIUTIBI
CMeKTpa/IbHOTO aHa/m3a v paboThI J1a3epa;

oTpeJie/IATh HarpaB/ieHWe WHAYKLMM MarHUTHOTO MOJisi TIPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa v cunsl JlopeHia;

CTPOUTh W300pa’keHue, COo3/aBaeMoe TUIOCKMM 3ePKajioM, TOHKOW JIMH30HM, W
PaCcCUUTHIBATh €r0 XapaKTepHUCTUKHY;

NIPUMEHSITb OCHOBOTIOJ/IArarwlijie aCTPOHOMHUYeCKHe TOHATHUS,, TEOPUU M 3aKOHBI /IS
aHamm3a U O0O0BsicCHeHUs (M3MYeCKUX TIPOLIECCOB, TIPOUCXOJSIMX B 3Bé37aX, B
3BE3HbIX CHCTEMaX, B MEXraJaKTUYeCKOW cpesie; [IBIKeHHsT HeOeCHBIX Terl,
5BOJIIOLIMY 3B€371 U BceneHHOW;

MIPOBO/IUTh HKCC/IefloBaHUE 3aBUCUMOCTEM (PM3UYeCKUX BEJMYMH C HCHO/b30BaHUEM
TMIPSIMBIX M3MepPeHUM, IPU TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHUPOBATb pe3y/IbTaThl
MOJlyYeHHOM 3aBUCUMMOCTU (U3MYeCKUX BeIWUMH B BHJe TIpaduKOB C Y4YETOM
abCOJIIOTHBIX ~ TOTPELIHOCTe UW3MepeHWid, JieslaTb BBIBO/IbI TI0  pe3y/bTaTam
VCCJIe/I0BaHMS;

TIPOBO/IUTh KOCBEHHbIe H3MepeHUsi (M3UUYeCKUX BeIWUWH, TPU 3TOM BBIOMpATh
ONTUMAa/IbHBI MEeTOZ, W3MepeHUs], OLeHWBaThb abCO/MIOTHbIE W OTHOCHUTE/IbHBIE
TIOTPEeIITHOCTHY TIPSIMBIX U KOCBEHHBIX M3MepeHUi;

NIPOBOJUTb  OMNbITBl IO TPOBepKe Tpe/JO)KeHHOM THWIOoTe3bl:  IJIaHUPOBaTh
9KCTIepUMEHT,  coOupaTh  3KCIepUMeHTa/bHYyH0  yCTAHOBKY,  aHaJU3UpPOBATh
T0JTyYeHHbIe pe3y/bTaThl U JlelaTh BbIBOJ, O CTaTyCe Ipe//I0KeHHOW TUIoTe3bl;
OTMChIBATh METO/[bI TOJTyUeHUsI HayYHbIX aCTPOHOMUYECKUX 3HaHW;

cobsroziaTh TpaBusia 6e30MacHOro Tpy/ia TPH TPOBeJeHWH HMCCIef0BaHWi B paMKax
yuebGHOr0 SKCriepuMeHTa, MpakTHUKyMa M yueOHO-UCC/e[joBaTe/IbCKOM M TIPOEKTHOM
JieaTeIbHOCTA C WCTIONb30BaHWEM W3MepUTeNbHBIX YCTPOWCTB U J1abOpaTOpHOTO
obopy/loBaHuS;



pelllaTh pacyéTHble 33Jaul C SIBHO 3aZldHHONM U HesIBHO 3aJjJaHHON (hr3UuecKou
MOJIe/IbI0:  Ha OCHOBaHWM aHa/lv3a yYCJIOBUS BbIOMpaTh (QU3MuUecKue MoJeny,
OTBeuaroIre TpeOOBaHMAM 3a/jauu, IPUMEHSTh OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTy/1aThl (PU3MYECKUX TeOpUM TMpPU UCIOMb30BAHUM MaTeMaTH4YeCKUX MeTO/I0B
pellleHHs 3ajauy, MPOBOAUTHL pPACUéTbl HAa OCHOBAaHUM HMEHOIIMXCS [JJaHHBIX,
aHa/IM3UpOBaTh pe3y/bTaTbl W KOPPEKTMPOBAaTb METO/bl pelleHhs C YYETOM
TIOJTyYeHHBIX pe3y/bTaToB;

pelllaTh KaueCTBeHHbIe 3a/laul, TpeOyrolije IpUMeHeHus1 3HaHU# 13 pa3HbIX pa3/e/ioB
Kypca (M3MKM, a TakKe WHTerpalyy 3HaHWW M3 JIPYTUX [peJMeTOB eCTeCTBEHHO-
HayuyHOr0 ILJMK/a: BbICTpauBaTh JIOTUUECKYHO LIEMOUKY pacCy)XJeHHWH C OINMopou Ha
M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUeCcKue sIB/IeHUS;

WCTIO0/Tb30BaTh TeOpeTHYeCKUe 3HaHUS [ijisi 00bsICHEeHNsI OCHOBHBIX TIPUHLIUMIIOB paboThbl
V3MepUTe/IbHBIX TPUO0POB, TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTHUECKHX MPOLIECCOB;
TIPUBO/IUTH TIPUMePhI BKJIa/la POCCUMCKUX 1 3apyOeXXHbIX yUéHbIX-(DU3UKOB B pa3BUTHE
HayKy, B OOBsICHEHHe TMPOLIeCCOB OKPY’KAalOIlero MHpa, B pa3BUTHE TEeXHUKH U
TEeXHOJIOT1;

aHaNMM3VpOBaTh W OLEHWBaTh TIOCJAEJCTBUSI OBITOBOM ¥  TPOM3BO/CTBEHHOM
JlesiITeIbHOCTU  UesioBeKa, CBS3aHHOM C (DM3MUeCKMMH TIpOLeccamH, C TO3WLUN
5KOI0TMYeCKOn 0e30macHOCTH, rpe/iCTaBIeHU 0 paLMOHA/ILHOM
MPUPO/IONIOIb30BaHMM, a TaKXe pa3yMHOM MCIO/Ib30BaHUM [OCTWKEHUM HayKd M
TeXHOJIOTHU ZJIs1 Ja/IbHEeHIIIero pa3BUTHS UeioBeuecKoro o0IecTsa;

TIPUMEHSITb pa3/IMyHble CriocoObl paboThl ¢ HHpOpMaLMelt GU3NUeCKOT0 COZiep>KaHus C
VCTIOb30BaHUEM  COBpPEMEHHBbIX MH(OPMAalMOHHBIX  TEXHOJOTWH, TIpU  3TOM
WCTIO/Ib30BaTh ~ COBPEeMEeHHble  HMH(OpMAalLlMOHHble  TEXHOJIOTWW [/ TIOMCKa,
nepepabOTKM ¥ TIpeAbsBIeHUS y4yeOHOM U HAayuHO-TIOMYJISPHOW HMH(OPMAaLHH,
CTPYKTYPUPOBaHHsI Y WHTeprpeTaluy WH(OpPMaLMW, TOJyUYeHHOW U3 pa3IhyHbIX
VICTOYHMKOB, KPUTUYECKU aHa/IM3UpPOBAaTh M0/1yvyaeMyo UH(OPMALUIO U OLIeHUBaTh eé
JIOCTOBEDHOCTh KaK Ha OCHOBe HMEIOLMXCS 3HaHWW, TaKk U Ha OCHOBe aHaiu3a
WCTOYHUKA MHbOpMaLny;

MpOSIBJIAITh ~ OpPraHu3allMOHHble U TI03HaBaTe/ibHble yMEHHsI CaMOCTOSITE/IbHOTO
npruoOpeTeHNsT HOBBIX 3HAaHWK B TIPOLIECCE BBITIOJIHEHMSI TIPOEKTHBIX U yueOHO-
HccrieloBaTeTbCKUX pabor;

paboTate B TpyIe C WCIIOJHEHHWEM Pa3/MYHBIX COLMA/IbHBIX POJield, TIaHUPOBAaTh
paboTy Tpymmbl, palMOHAAbHO pacrpefieNiaTh [esiTeJbHOCTh B HeCTaHJAPTHBIX
CUTyallWsIX, a/leKBaTHO OLIeHUBATh BK/aJ KaKJOr0 U3 YUaCTHUKOB IPYMIIbI B pellleHue
paccMaTpuBaemMoi TIpobJieMsr;

NpOSIB/ISIT  MOTHMBALMI0 K  Oyaymell mipodeccOHanbHOW — [IeSITeIbHOCTH  TI0
CHeLMaTbHOCTAM (PU3MKO-TeXHUUECKOT0 TIPOu/Is.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/ITACC
KosmmuecTBo uacoB JJ/IeKTPOHHBbIE
Ne HaumeHoBaHue pa3fiesioB U TeM (mmudpoBbIe)
n/n NMPOrpaMMbI Bcero KOH;‘pOJIbeI l'[pﬁaKanecmle oOpa3oBare/IbHBIE
e paboTsI paboThI pecypcbi
Paszen 1. HAYUYHBIV METO/I IIO3HAHWMSI ITPYIPO/IBI
bubmioTeka LIOK
1.1 HayuHblif MeTo/| TI03HaHUSI TIPUPObI 6 https://m.edsoo.ru/fa251ff
a
Wtoro no pa3peny 6
Pazgen 2. MEXAHUKA
bubmioTeka 1IOK
2.1 Kunemaruka 10 1 https://m.edsoo.ru/fa251ff
a
bubmmoreka IIOK
2.2 OuHamMuKa 10 https://m.edsoo.ru/fa251ff
a
bubmioTeka LIOK
2.3 Cratvka TBEPAOro Tena 5 1 https://m.edsoo.ru/fa251ff
a
bubmmoreka [IOK
2.4 3aKOHBI COXpaHeHUs] B MeXaHUKe 10 1 https://m.edsoo.ru/fa251ff
a
WTtoro no paspgeny 35
Pazpen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
bubmmoreka IIOK
3.1 OCHOBBI MOJIEKYJ/IIPHOKUHETUUECKOUN TeOpUn 15 1 https://m.edsoo.ru/fa251ff
a
3.2 TepmozrHaMmuka. TerioBble MalllHbI 20 1 bubmoreka IIOK




https://m.edsoo.ru/fa251ff
a

ArperaTHble COCTOSTHHUS BelljecTBa. Pa30Bbie

bubmmoreka [IOK

3.3 14 https://m.edsoo.ru/fa251ff
nepexozbl a
Wtoro no pa3zpeny 49
Pa3pen 4. JJIEKTPOAMHAMMKA
bubmioreka LIOK
4.1 O/eKTprUYeckoe Iose 24 https://m.edsoo.ru/fa251ff
a
bubmmoreka IIOK
4.2 [ToCTOSTHHBIN 3/IEKTPUUECKUM TOK 24 https://m.edsoo.ru/fa251ff
a
bubmioTeka LIOK
4.3 ToKM B pa3/MuHbIX Cpefiax 6 https://m.edsoo.ru/fa251ff
a
Wtoro no pa3zpeny 54
Pasaen 5. PU3NYECKUMN IMIPAKTUKYM
bubmioreka LIOK
5.1 Pu3nuecKu pakTUKyM 16 16 https://m.edsoo.ru/fa251ff
a
Wtoro no pa3peny 16
bubmioTeka LIOK
Pe3epBHOe Bpems 10 https://m.edsoo.ru/fa251ff
a
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 170 16




11 K/ITACC

KosimuecTBo uacoB O/IeKTPOHHbIEe
Ne /i HaunmveHoBaHMe pa3/ie/ioB U TeM (iudposBbie)
B NMPOrpaMMBblI Bcero KoﬁnTpoanme Hpa;cmqecxu oOpa3oBaTe/bHBIE
padoThI e paboTbI pecypce
Pazpen 1. JJIEKTPOAMHAMUKA
bubmmoteka IIOK
1.1 MarsuTHoe T11o7e 14 https://m.edsoo.ru/fa251ff
a
bubmmoteka IIOK
1.2 OneKTpoMarHUTHast UHAYKLIUS 13 1 https://m.edsoo.ru/fa251ff
a
Wroro nio pasgeny 27
Pa3pen 2. KOJIEBAHUSA 1 BOJIHBI
bubmoteka 1IOK
2.1 Mexanuueckrie KoyiebaHust 10 https://m.edsoo.ru/fa251ff
a
bubmmoteka IIOK
2.2 OneKTpOMarHUTHbIE KojiebaHus 15 https://m.edsoo.ru/fa251ff
a
MexaHWuecKue 1 3/IeKTpPOMarHUTHbIe Bubmorexa [IOK
2.3 P 10 1 https://m.edsoo.ru/fa251ff
BOJTHEI 1
bubmmoteka IIOK
2.4 OnTHka 25 1 https://m.edsoo.ru/fa251ff
a
Wtoro no pa3peny 60

Pasaen 3. OCHOBBI CIIEIIMAJTIFHOM TEOPUM OTHOCUTEJIBHOCTHU

3.1

OcnHoBel CTO

5

1

bubmoTeka 1IOK
https://m.edsoo.ru/fa251ff




a
Wroro nio pasgeny 5
Pa3pen 4. KBAHTOBAS] ®13NKA
bubmioTeka LIOK
4.1 KoprycKyisipHO-BO/THOBO# /1yain3m 15 https://m.edsoo.ru/fa251ff
a
Bbubmmoreka LIOK
4.2 dusnka atoma 5 https://m.edsoo.ru/fa251ff
a
®du3nKa aTOMHOTIO sifipa U 3JieMeHTapHbIX Bubmmorexa LIOK
4.3 AP P 5 https://m.edsoo.ru/fa251ff
YacTul] a
Wtoro no paszgeny 25
Pazpen 5. 3JIEMEHTBI ACTPOHOMNMU 1 ACTPODPU3NKN
bubmmoteka IIOK
5.1 OneMeHThbl aCTPOHOMUU U aCTPOGHU3UKHU 12 https://m.edsoo.ru/fa251ff
a
Wtoro no paspeny 12
Pasgen 6. DU3NUYECKHUN IMPAKTUKYM
bubmmoreka IIOK
6.1 ®u3nUecKuil MpakKTUKyM 16 16 https://m.edsoo.ru/fa251ff
a
Wtoro no pa3spgeny 16
Pa3pen 7. OBOBITAFOIIEE ITIOBTOPEHUE
e bi6moess LOK
7.1 PeA AeP - 15 https://m.edsoo.ru/fa251ff
JIesITe/TbHOCTH, TIPUOOPETEHHOTO TIPH a
r3ydyeHuu Kypca gusuku 10 — 11 kyaccoB
Wtoro no pasgeny 15
PesepBHOe Bpems 10




OBLIEE KOJIMYECTBO YACOB II0 ITPOI'PAMME

170

16




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYEHUKA
» ®usuka, 10,11 knacc/ Mskwnes I'.51., bByxoenes b.b., Corckuii H.H. oz penakiueit [TapdentseBoii H.A., AKIiioHepHOe 00IIIeCTBO
«M3paTenscTBO «IIpocBerenie»
METOJUYECKHUE MATEPUAJIBI V11 YUUTEJIA
1. T.4. Mskues, B. B. Byxosnes, H.H. Cotckuit ®usnka 10,11 k1. @usuka 10,11 knacc. ba3oBbiii v yriiyb/ieHHBINA YpOBeHb. Y ueOHUK.
Mocksa. [Ipocselenue, 2020
2. T.4. Mskumes, b.B. Byxosiies, B.M. Hapyrun ®u3uka 11 knacc. ba3oBbiit u yriy6ieHHbIN ypoBeHb. YueOHUK. MocCKBa.
ITpocserenue. 2020

3. A.II PemvkeBuu. CO6opHUK 3a/1au 110 u3uke. MockBa, JIpoda, 2005 - 2019 .
4. CoopHuk 3a71au 110 ¢usuke ass 9 — 11 knaccos. CocraButens [ H. CrenanoBa. M.: «IIpocsemjerne», 1996 .
5. HO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 10 knacc. [Tocobue s 0biieobpaszoBareibHbIX opraHu3anuii. Mocksa.

ITpocserenue. 2015
6. HO.A. Caypos. ®usuka. [Toypounsie pa3zpabotku. 11 knacc. [Tocobue asisi obirjeobpa3oBaTebHBIX OpraHy3alyii. ba3oBbii u
yriy6neHHbI ypoBeHb. MockBa. [Tpocerenne. 2017 .
7. COOpHUK TeCTOBBIX 3aIaHUM [Jjisi TEeMaTUUeCKOT0 ¥ UTOroBOro KOHTpoist. dusmka 10 kinacc. M.: «MHTeekT-LeHTp», 2004 T.
C.M. AngpromeukuH, A.C. CiyxaeBckuil. @u3mka. « KOHCTPYKTOP» CAMOCTOSITE/TbHBIX M KOHTPOJIbHBIX padboT. 10 — 11 Kacchr.
9. Tlocobue anst yuureneii. M.: TIpocBetiienue, 2010

®

IONPPOBBIE OBPASOBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET

1. JKumas ¢usuka: obyuaromjas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku ¢u3uku ¢ ucrnosib3opanuemM MHtepHeTta. http://www.phizinter.chat.ru/

®usuka.ru. http:/www.fizika.ru/

®du3rKa: KosieKiusi onbIToB. http://experiment.edu.ru/

®u3MKa: 371eKTpOHHas KojuieKius onbIToB. http://www.school.edu.ru/projects/physicexp

Karanor ccbinok Ha pecypchl 0 pusvke http://www.ivanovo.ac.ru/phys

becriatHble oOyyatoiiiie riporpammel o ¢usuke http:/www.history.ru/freeph.htm

JlaboparopHsbie paboThI 110 Gu3srKe. BupTyanbHble 1abopaTopHbie paboThl. http:/phdep.ifmo.ru
9. Awnumanusi GpU3NUeCKUX MPOL[eCCOB 00bsicHeHUsIMU. http://physics.nad.ru

10. ®usnyueckas sHUMKI0NeAYs http://www.elmagn.chalmers.se/% 7eigor
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