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ITOSACHUTEJ/IBHASA 3AITNCKA

[Tporpamma mo ¢u3nke 6a30BOTO YpPOBHS Ha YpPOBHe cCpejiHero o6Irero
obpa3oBaHMs pa3paboTaHa Ha OCHOBe TOIOKeHWM U TpeOOBaHUM K pe3y/bTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTelbHOM ITPOrpamMMmbl, TipeacTaBieHHbIXx B PI'OC
COO, a Takxke c yuétom deaepasbHON paboueil TMpoOrpaMMbl BOCITUTAHUS U
KOHILIETIIUY TIpero/laBaHus yuebHoro rpezmeTa «®Pu3nka» B 0Opa3oBaTebHBIX
OpraHu3alusx Poccuiickon depnepanymy, peau3yoLnX OCHOBHBIE
oOpa3oBaTe/ibHbIe TTPOrPaMMBI.

CogepkaHve mporpaMMbl Mo (U3MKe HarpaBieHO Ha GOpMHUpOBaHHe
eCTeCTBEeHHO-HayYHOH KapTWHBI Mupa oOyuwaromuxcsi 10-11 KmaccoB 1pH
oOyueHuH nx ¢u3rKe Ha 6a30BOM ypOBHe Ha OCHOBE CHCTEMHO-/eSITe/TbHOCTHOTO
noaxoga. IIporpamma 1o ¢usuke cootBercTByeT TpeboBanusim ®PI'OC COO k
MJIAHUPYEMbIM JIMYHOCTHBIM, TMPEeJMETHbIM M MeTarpeJMeTHbIM pe3y/bTaTam
oOyueHUsi, a TaK)Ke YUMTHIBaeT HEOOXOJUMOCTb peanM3aljii MeXIpPeMeTHbBIX
cBsi3ed (U3MKM C eCTeCTBeHHO-HAayUHbIMM y4ueOHBIMU TIpeAMeTaMH. B Heit
OTIpeie/IIIOTCS OCHOBHBIE 1le/T U3yueHWs] (M3UKU Ha YPOBHe CpejiHero oOIiero
oOpa3oBaHUsl, T/IaHUpyeMble pe3y/bTaTbl OCBOeHHsI Kypca (DM3UKHU: TUUHOCTHBIE,
MeTarnpeaMeTHbIe, peZMeTHbIe (Ha 0a30BOM ypOBHE).

[Tporpamma mno (u3srKe BKIHOUAET:

e [UIaHUpPYeMble pe3y/bTaThl OCBOEeHHUs Kypca (pu3uKy Ha 6a30BOM ypOBHE, B

TOM YMCJie TIpeJMeTHbIe pe3y/IbTaThl 10 ToZaM 00yueHus;

e cozepxaHHe yueOHOro rpeamera «du3mKa» 1o rojgam 00ydeHusl.

du3rKa Kak Hayka O HaubOosee oOOIMX 3aKOHaX TPUPO/IbI, BBICTyTasl B
KauecTBe yueOHOTO mpeAiMeTa B IIKOJIe, BHOCUT CYIIIeCTBeHHbIN BK/Ia[ B CUCTEMY
3HaHUM 00 oKpyskaroieM mupe. [1IKonbHbBIN KypC GU3UKU — CUCTeMOO0Opa3yrouii
JI7IS1 eCTeCTBeHHO-HayUYHbIX YUeOHbBIX MPeIMeTOB, TTOCKOJ/IbKY (PU3nuecKre 3aKOHbI
7ie’)KaT B OCHOBe TIPOIIECCOB W sIBJIEHWM, HW3y4aeMbIX XuMueid, Ouosoruei,
¢usnueckoii reorpadueid U acTpoHomuel. Mcronb3oBaHWe W AKTUBHOE
rnpuMeHeHue  (U3MYEeCKUX 3HAaHWK  OmpejessieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOMOTWM B cdepe >SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCQ, TIOJTyYeHHs] HOBBIX MAaTepUasioB C 3aJaHHbIMUA CBOWMCTBAaMHU W [PYTHX.
M3yyeHue (QU3MKUM BHOCHUT OCHOBHOHM BK/aZ, B ()OpDMHDOBaHUWe eCTeCTBEHHO-
HayyHOW KapTWHBI MHpa OO0yuaroluxcs, B (OPMUPOBaHHE YMEeHUI TMPUMEHSThH
Hay4YHbI} MeTO/I TI03HaHUSI TPY BLITIOJIHEHUU UMY YUeOHBIX UCC/ie[JOBaHUMH.

B ocHOBy Kypca (W3WKW [ YPOBHSA CpegHero oOiero o6Gpa3oBaHUS
TOJIOKEH psifi UJel, KOTOpble MOXXHO pacCMaTpuBaTh Kak TIPUHLUIIBI  €ro
MOCTPOEHMUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCSI JIOTMYeCKH
3aBepIIEHHBIM, OH COJEeP)KUT MaTepuaa U3 BCeX pasziesioB (PU3MKH, BKIHOYAeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBeTCTBUMM C Heill maTepuan Kypca (GU3MKU
o0beMHEH BOKpPYr (u3WuyeckKUx Teopuil. Bexyiium B Kypce sB/seTCs
(¢opMypoBaHUe Tpe/CTaBAeHU O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelecTBe U
rnoJie.

Hoesa eymanumapuszayuu. Eé peanusanusi ImipejrosnaraeT WCIOJIb30BaHUe
ITYMaHUTapHOrO MOTeHIMana (U3UUeckKoll HayKd, OCMBIC/IEHUE CBSI3U Pa3BUTHS
¢usukM C pasBuTMeM 00IlecTBa, a TakKkKe C MHPOBO33peHUECKHMH,
HPABCTBEHHBIMU U 9KOJIOTMUEeCKUMU MPOOIeMaMHu.

Hodess npuknaoHoili  HanpaseneHHocmu. Kypc ¢u3uku  mipejrnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUM
V3yYeHHbIX TeOPUH U 3aKOHOB.

Hoesa »skonozuszayuu peanusyeTcsi MOCPEACTBOM BBeJEHUSI 3/IEMEHTOB
Cofiep>KaHusl, TIOCBSIIEHHBIX 3KOJIOTHYECKUM TMpoOsieMaM COBPEMEHHOCTH,
KOTODbIe CBsi3aHbl C Pa3BUTHEM TeXHUKW U TEeXHOJOTHM, a Takke OOCYXAeHus
npobJ/ieM paloHaTbHOTO PHPOAOII0/Ib30BaHUs M 9KOI0rnYeckoi 6e30macHOCTH.

Crep>KHeBbIMU 3/IeMeHTaMU Kypca (pU3MK{M Ha ypOBHe cCpeJjHero o0iero
obpa3oBaHus SBASAIOTCA (pu3nueckue Teopuu ((popMHUpOBaHKe TIpe[CTaB/eHUNA O
CTPYKTYype MOCTPOeHus1 (U3NYeCKOU Teopuu, poyu (yH/aMeHTa/lIbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHbIX [peJCTaB/leHUsIX O T[pUpOZe, TpaHULIaX
MPUMEHUMOCTU TeOpWM, [Jisi ONUCaHUSl eCTeCTBeHHO-HAyUHbIX SIBJIeHUW U
TIPOLIECCOB).

CurcTeMHO-/1esITe/IbBHOCTHBIM MOAX0/, B Kypce (DU3MKU peanu3yeTcs IMpexze
BCETO 3a CYéT OpraHu3aliiy 3KCIIepUMEeHTa/bHOW [JesiTe/TbHOCTU O00yJarolyXCs.
Ons  6a3oBoro ypoBHsS Kypca (U3MKKM — 3TO UCIOJAb30BaHUWE CUCTEMBI
(bpOHTaBHBIX KpPAaTKOBPEMEHHBIX JKCIIeDUMEHTOB U j1abopaTOpHbIX pabor,
KOTOpble B Tporpamme 1o ¢u3vke o0ObeJuHEHbI B OOIIMI CIMCOK YYeHUYeCcKuX
TpaKTUUeCKUX paboT. BhiziesieHre B yKa3aHHOM IlepeuHe J/1abopaTOpHBIX paboT,
MPOBOAUMBIX  /I/Ii  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yuyaCTHUKaMu
oOpa3oBaTesibHOrO TIpollecca WCXOAsS U3 0COOeHHOCTeM TUTaHUPOBaHUS U
ocHalleHusi KabuHerta ¢usuku. Ilpu 3ToM obecrieuriBaeTcsi  OBJafieHUE
00yuarolMMuUCsT YMEeHUsIMHA TIPOBOJUTH KOCBEHHbIe M3MepeHUs, WCCiejoBaHUs
3aBUCMMOCTel (PU3MUeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB TI0 TIPOBEpKe
TIpe//I0XKeHHbIX THUTOTe3.

Bosbllloe BHHMMaHWe y/e/sieTCsl peLIeHUI0 pPacyéTHbIX U KaueCTBEeHHBIX
3aga4. Ilpy sToM [/1 pacuéTHBIX 3a/ay MPUOPUTETOM SIB/ISIOTCS 3a/jau C SIBHO
3a/laHHOM (PHM3UUECKOU MO/Ie/TbIO, TTO3BOJISIOLLIYE IPUMEHSATh U3yUYeHHbIe 3aKOHBI U
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3aKOHOMEpPHOCTUA KaK W3 OJIHOTO pa3fiesia Kypca, TakK W WHTeTPUPYs 3HaHUS U3
pa3HbIX pa3jenoB. [/ KaueCTBeHHBIX 3a/jau TIPUOPUTETOM SIB/ISIFOTCS 3a/laHusl Ha
o0bsicHeHUe TIpOoTeKaHWsi (DHU3UUeCKMX SIBJIEHWH M TPOIIeCCOB B OKpY’KaroIlieu
’KU3HU, TpeOyrome BbIOOpa (GU3NUECKOW MOJenu MJIi CUTyallud TIPAaKTUKO-
OpHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuuM ¢ TpeboBanusmu PI'OC COO K MarepuaabHO-
TeXHUUEeCKOMY obecrieueHWto yueOHOro Tmipoijecca 0a30Bbiii ypOBeHb Kypca
Gb13MKKM Ha ypOBHe cpeiHero obiriero o6pa3oBaHus JOJDKEH U3yUaThCs B YC/IOBUSX
TpeIMeTHOr0 KabuHeTa (U3MKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOWHeTa
TIpeIMEeTOB eCTeCTBEeHHO-Hay4YHOro 1vKaa. B kabuHeTe (M3UKK AO/DKHO OBITh
HeobxonMMoe JlabopaTopHoe 000py/lOoBaHUWe [/ BBIMOTHEHUS] YKa3aHHBIX B
rporpaMMe 10 Gu3uKe yUeHHUYeCKHUX MPaKTUUeCKUX paboT W 1eMOHCTpAI[MOHHOE
obopy/ioBaHue.

HNemoHcTpaliMoHHOe 0060pyZoBaHue (OpMUpPyeTCsT B COOTBETCTBUM C
TIPUHLIUIIOM MWHHMMAa/IbHOM  [IOCTAaTOYHOCTH MW o0ecrieurBaeT ITOCTAaHOBKY
TIEePEeUHC/IeHHBIX B TIporpamMme 10 (GU3MKe K/IIOUEeBBbIX JeMOHCTPALMA /s
WCC/IeJOBAaHUS ~ M3yYaeMbIX sIBJIEHHWA W TIPOLIECCOB, OMIMUPUUYECKUX U
dbyHaMeHTalbHbIX 3aKOHOB, X TEXHUUYECKUX TTPUMeHeHUH.

JlabopaTopHoe o06opy/0BaHHe [Ji1 YUYe€HUYeCKUX IIpaKTUuecKux paboT
dbopMupyeTcss B BHle TeMaTHUYeCKMX KOMIIJIEKTOB M 00ecTieurBaeTCss B pacuére
OJTHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTuueckhe KOMILUIEKTHI
nabopaTopHoro 000py0BaHUS [AO/DKHBI OBITH ITOCTPOEHBI Ha KOMIUIEKCHOM
WICTI0/Tb30BaHWH aHAJIOTOBBIX W LM(POBBIX MPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
H3MEepHUTe/IbHBIX CUCTEM B BU/le ITUGPOBBIX 1abopaToOpuii.

OCHOBHBIMHU T1eJIIMU M3y4eHust (GU3UKHU B 0011IeM 00pa30BaHUU SBISIFOTCS:

e (QopmMHupOBaHMEe HHTepeca M CTpem/ieHUsi O00ydaroluxcs K HaydyHOMY
W3yUYeHUI0 TPUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYaJbHBIX W TBOPUYECKHX
CriocobHOCTeH;

e pa3BUTHeE TIPe/CTAaB/IEHUI 0 HAYYHOM MeTo/ie TI03HaHUs ¥ (HOPMUPOBaHUe
WCCJIeJOBATe/TbCKOTO OTHOILIEHUS K OKPY>KaIOIIUM SIBJIEHUSIM;

e (QopmMHupoBaHHE HAYYHOIO MHMPOBO33DEHHMS KakK pe3y/bTaTa H3y4YeHHs
OCHOB CTPOEHHs MaTepuH U hyHAaMeHTaTbHBIX 3aKOHOB (PU3UKY;

e (QopmupoBaHHe yMeHWM OOBSICHATH SBJIEHUS C WCIIOJb30BaHUEM
bu3nuecKrx 3HAaHUM U HAYUHBIX /10Ka3aTe/bCTB,;

e (opMHpOBaHUe Mpe/CTaBAeHUNA O PO (PU3UKU [J/Is1 Pa3BUTHS [IPYyTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTkeHre 3TUX Liefied obecrieunMBaeTCs pellieHreM CeyIoIUX 3ajad B

ripoljecce u3yueHusi Kypca ¢GM3MKU Ha ypOBHe cpefiHero o6iijero obpa3oBaHus:



e nmpuoOpeTeHWe  CHUCTeMbl  3HaHMM 00  00OmUX  QU3NUECKHX
3aKOHOMEPHOCTSIX, 3aKOHax, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJIEKY/ISIPHYI0  (DU3UMKY, 3/eKTPOJWHAMUKY, KBAaHTOBYHO (U3UKy U
3JIeMeHTbI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMEHWM TpPUMEHSATb TeopeTUUeCcKue 3HaHusl s
00BsicHeHUs] (U3MUECKUX SIBJeHWA B TpUPOAe W [JIsi TIPUHSATHUS
TpaKTUYeCKUX pellleHrH B MOBCeHEBHOM JKU3HU;

e OCBOEHHME CITIOCOOOB peIlleHHsl pa3/WyHbIX 337ad C SBHO 3a/laHHOM
¢dbu3nueckoid MoAeNblo, 3a/au, TMOoZpa3yMeBalolUX CaMOCTOSITebHOe
co3JaHue (pu3nUecKor MoZie/iu, aJleKBaTHOW YC/IOBHUSIM 3a/jaul;

e TIOHMMaHWe (U3UYECKUX OCHOB W MPUHIUIIOB J€HCTBUSI TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMUYECKUX MPOL[eCCOB, UX BIUSHUS Ha OKPY’KatOLIYHO
cpeny;

e OBJIaJleHHMEe MeTO/laMHd CaMOCTOSITEeJIbHOTO IJIAaHWPOBaHUSI U TPOBeAEeHUs
(U3MUeCKUX SKCIIePUMEHTOB, aHa/lW3a W WHTepripeTaldd HWH(pOpMaluy,
orpe/iesieHNs JOCTOBEPHOCTH TOJIyYeHHOTrO pe3y/ibTaTa;

e CO3/laHHe YCJIOBUU /i1 Pa3BUTHS YMEHUM TIPOEKTHO-UCCJ/Ie/I0BaTeTbCKOM,
TBOPUYECKOU JleITeTbHOCTH.

Ha wu3syuenue ¢u3uky (6a30BbIi YpOBeHb) Ha ypOBHe cpefiHero o0iijero
obpa3zoBaHus otBoAuTCs 136 wacos: B 10 kmacce — 68 yacoB (2 yaca B HeZie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZIeJ).

[lpennaraemeiii B mporpamMme 10 (u3uKe TiepeueHb J/1abOpaTOPHBIX U
TPaKTUYeCKUX paboT sB/seTCS peKOMEeH/IOBaHHBIM, YUMTe/b Je/aeT BbIOOD
TIpOBeJieHUsT 1ab0opaTOPHBIX PAOOT M OIBITOB C YYETOM WHAWBU/Ya/IbHBIX
0CcoOeHHOCTel 00yJaroIUXCs.



COJEPXAHUE OBYUEHUSA

Pa3pgen 1. ®u3uka ¥ MeTOAbl HAYYHOI'0 IIO3HAHUSA

®u3MKa — Hayka O rpupoze. HayuHble MeTO/bl MO3HAHUSA OKPY’KaroL[ero Mupa.
Ponb skcnepymeHTa ¥ TeOpUM B TIPOLiecce TT03HaHUS MPUPO/Ibl. DKCIIEPUMEHT B (DU3UKe.

MopenupoBaHue (QuU3NUeCKUX SIBJIeHWM U TIpoljeccoB. HayuHble THIIOTe3bI.
dusnueckrde 3aKOHbI M Teopuu. ['paHUIbI MNPUMEHMMOCTA (PU3NUECKHX 3aKOHOB.
[IpyHLMIT COOTBETCTBUS.

Ponb u mecTo u3uKu B JOPMUPOBAaHUY COBPEMEHHOW HAay4YHOM KapTHMHBI MUpa, B
MPaKTUUeCKOM JesATeIbHOCTH JIIOZeH.

Llemoncmpayuu

AHasnoroBble U IU(GPOBLIe U3MepUTeIbHbIe TIPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe gBwkeHre. OTHOCUTETbLHOCTh MeXaHUUeCKoro ABrkeHus. Cucrema
oTcuéTta. TpaeKTopusi.

[TepeMelileHre, CKOPOCTD (CpefiHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHUe
MaTepyuaJbHOM TOYKM, WX TMPOEKIMA Ha OCU CUCTeMbl KoopguHart. CroxeHue
repeMelLLeHUN U CJI0XKeHHEe CKOPOCTEN.

PaBHOMepHOe U paBHOYCKOpeHHOe TpsSMOJIMHeMHOe BWwkeHue. ['paduku
3aBMCHMOCTU KOOPJMHAT, CKOPOCTH, YCKOPeHMs, MyTU U TepeMellleHUs MaTepuaabHON
TOYKH OT BDEMEHU.

CBo0Oo/iHOe TIafieHre. Y CKopeHre CBOOOIHOTO TaJjeHusl.

KpuBonvHenHoe [ABWXKeHMe. [IBM)KeHHe MaTepHUa/ibHOM TOUKW MO OKPY>KHOCTH C
MOCTOSTHHOM T10 MO/Ty/TF0 CKOPOCTbIO. ¥YT/I0Basi CKOPOCTb, JIMHeMHasi CKOPoCTh. [lepuon u
gyacToTa obpartrieHus. LleHTpocTpeMuTe/IbHOE YCKOPEHUe.

TexHUUeCcKUe YCTPOWCTBA W TpaKTHUeCKoe TIpMMeHEeHUe: CIHUJIOMEeTp, [BWXKeHUe
CHaps1/I0B, LIeTIHbIe U peMEHHbIe MepejauMu.

Lemoncmpayuu

Mopenb cUCTEMBI OTCUETa, W/UIKOCTPALMs KUHEMAaTUUeCKHUX XapaKTepPUCTUK
JIBVDKEHUS.

[TpeobOpa3oBaHue ABMKEHUI C UCTIO/Ib30BAaHUEM TIPOCTHIX MEXaHHU3MOB.

[TameHrie Tes1 B BO3JjyXe U B pa3pe>KeHHOM TIPOCTPAHCTRe.

HaOsmofieHue ABWKeHWs Teja, OpOIIIEHHOTO TI0f, yIJIOM K TOPU30HTY |
TOPU30HTAJIBHO.

V3mMepeHre yCKOpPeHHUs] CBOOOHOTO Ma/IeHusl.

HarmpaByieHre CKOpOCTH TIPU ABMKEHUU 110 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, aabopamopHble pabombi



N3yueHne HepaBHOMEDHOTO [BW)XXEHUSI C LeJIbI0 OrpeJie/ieHdss MrHOBEHHOU
CKOPOCTH.

WccnenoBaHre COOTHOIIEHUS MeXAy TyTSIMU, TIPOMJEHHBIMHA TeoM  3a
T10C/IeJoBaTe/IbHbIe paBHbIE TIPOMEXXYTKHA BPEMEHU TIPU PaBHOYCKOPEHHOM [BW)XEHUHU C
HavyaJlbHOM CKOPOCTBIO, PABHOU HY/JIIO.

N3yueHne 1BMKeHHS LIapUKa B BA3KOU >KUAKOCTH.

V3yueHue ABW>KeHUS Tesa, OpOIIeHHOTO0 TOPU30HTA/ILHO.

Tema 2. Junamuka

[IpyuHuyn otHocuTenbHOCTH ['anunesi. [lepBeii 3akoH HeroToHa. MHepryasibHbIe
CHUCTeMbI OTCUETa.

Macca Ttena. Cuna. Ilpunuun cyneprno3uuuu cun. Bropou 3akoH HbroToHa Ajist
MaTepyaJbHOM TOUYKU. TpeTni 3aKkoH HbIOTOHA /i/1s1 MaTepuabHbIX TOUYEK.

3aKOH BCeMUPHOro TaroteHust. Cusa Tsokecty. [lepBas KocMuyeckasi CKOPOCTb.

Cwuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buzabl TpeHusi (MOKOS, CKOJib)KeHUs, KaueHus). Cusa TpeHus. Cyxoe
TpeHue. Cuia TpeHUsI CKOMbXKeHUs U CWia TpeHus nokosi. KosdduiweHnt tpenus. Cuna
COTIPOTUBJIEHUS TIPU ABMKEHUU TeJla B )KUJAKOCTU WU rase.

[TocTymnaTe/ibHOe 1 BpalllaTe/ibHOE ABW)KeHHe abCOMIOTHO TBEPOTO TeJia.

MOMEHT Cu/ibl OTHOCUTE/IbHO OCH BpaljeHusi. [lnedyo cuibl. Y C/I0BUSI paBHOBECHS
TBEPZOr0 TeJsia.

TexHUYeCKHe YCTPOMCTBA U MPAKTUUYECKOe MPHUMeHeHue: TOAIIUITHUKY, [BUXKeHre
VICKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

fAByieHne VHepLUU.

CpaBHeHHe MacC B3aUMO/IeUCTBYIOIIUX Tel.

Bropoit 3akoH HeroTOHa.

V3mepeHue cuJl.

Crio)xeHue CUJL.

3aBUCUMOCTb CUJIbI YTIPYTOCTH OT ZiehOpMaLiUu.

HesecomocTs. Bec Tejia 1pyv yCKOPeHHOM MOAbEME U Ma/leHUN.

CpaBHeHMEe CWJT TPeHUS TIOKOSI, KaueHUsI U CKOJTb)KEHUSI.

Y cioBUst paBHOBeCUs1 TBEPAOro Tesia. Bubl paBHOBeCHs.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

M3yueHue ABW>KeHUst OpycKa 10 HaKJIOHHOM T/IOCKOCTH.

WccnepoBaHve 3aBUCMMOCTH  CWI  YIIPYTOCTH, BO3HUKAKOIIMX B MPY)XUHE U
pe3uHOBOM 00pa3iie, oT uXx Aedopmariuu.

WccnenoBanue yCioBUM paBHOBECHSI TBEPAOrO TeJla, UMEROIero OCb BpallleHUs.

Tema 3. 3aKoHbI COXpaHeHUs1 8 MeXAHUKe

VMmnyibC MaTeprasbHOM TOUKM (Tesa), CUCTeMbl MaTepyUa/ibHbIX TOUueK. VIMyJ/ibC
CWIbl W U3MEHeHUe WMIIy/JbCa Tejia. 3aKOH COXPaHeHUs1 HMIyJbca. PeakTUBHOe
[IBUKeHUe.



Pabora cuibl. MOIIHOCTh CHJTBI.

KuHeTnyeckasi 9SHeprusi MarepuajibHOM ToOukKd. TeopemMa 00 W3MeHeHUHU
KUHETUUYeCKOU SHEepruu.

[ToreHuuanbHasi 3Heprusi. [loTeHIManbHasi SHepPrusi yrnpyro Je(opMHUpOBaHHOU
Npy>XUHbI. [ToTeHIMabHast SHeprus Tejia BOIHU3M TTOBEPXHOCTH 3eMJTH.

[ToTeHiabHbIE Y HETIOTeHI[HabHble CHIbl. CBsA3b PAa0OTHI HETIOTeHI[UATbHbBIX CUJT
C U3MeHeHUeM MeXaHU4eCKOW SHepruu CUCTeMbl Tesl. 3aKOH COXPaHeHUsI MeXaHUUeCKOU
SHEprum.

Yrpyruve v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTPOMCTBA U TIpaKTHYeCKOe TMpUMEHEeHHe: BOJOMET, KOMEp,
TIPY>KUHHBIN MIUCTOJIET, BU)KEHUE paKer.

Lemoncmpayuu

3aKOH COXpaHeHUs1 UMITyJ/IbCa.

PeakTrBHOE [BU)KEHUE.

[Tepexo MOTeHIIMAILHOM SHEPTUH B KUHETUUECKYIO U 00paTHO.

YueHuuecKull 3kcnepumeHm, a1abopamopHble pabombl

M3yueHue abCo/IFOTHO HEYTIPYTOTO yZAapa C MOMOIIBIO ABYX OAMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

ViccnemoBaHue cBsi3u pabOThI CUJIbI C M3MEHeHHeM MeXaHWUeCKOM SHepruu Tesa Ha
ripuMepe pacTsDKeHUs! pe3MHOBOIO JKI'yTa.

Paspgen 3. MonekynsipHas (pu3ukKa ¥ TepMOAMHAMHUKA

Tema 1. OcHO8bI MO/1EKYISIPHO-KUHeMuU4YeCcKol meopuu

OCHOBHBIE TIOJIOXKEHUS MOJIEKYISIPHO-KUHETUUECKOU TeOpUM W UX OIbITHOE
obocHoBaHue. bpoyHoBckoe gBwkeHuwe. [uddysusa. XapakTep [ABWKEHUS U
B3aMMO/IeMCTBUS YaCTHL] BelllecTBa. Mozield CTpOeHUs ra30B, )KUAKOCTeN U TBEPABIX Tesl
1 00bsICHeHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX Mo/jesieli. Macca u pa3Mepbl MOJIEKYI.
Komuectso BemjectBa. [loctosgHHas ABorazpo.

TerioBoe paBHOBecue. Temmepatypa U eé wusMmepeHue. IIlkana Temmepatyp
Lenbcus.

Mogens wupeansHoro rasa. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO-KWHeTUYeCKOU
TeOpUH HfeaqbHOro rasa. AOGCOMIOTHas TeMriepaTypa Kak Mepa CpeJHell KWHeTHUueCKon
SHEpPIrUuM TeIIOBOrO JABWXKeHus udacTtul rasa. Illkama temmneparyp KesnbBrHa. I'a3oBble
3aKOHbI. YpaBHeHuWe MenzeneeBa—Knaneiipona. 3akoH /[lanbroHa. M3omporiiecckl B
M/leaJlbHOM rase C MOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. ['padmueckoe npezcraB/ieHue
M30TIPOIIeCCOB: M30TepMa, M30X0pa, n3obapa.

TexHuyeckue yCTPONCTBa U MpaKTUUeCcKoe IIpUMeHeHre: TepMoMeTp, bapomeTp.

Lemoncmpayuu

OnbITh], JOKa3bIBaKOLIMe AWCKPETHOEe CTPOeHHWe BelecTBa, (poTorpaguu MoseKyn
OpraHUYeCKuX COeJMHeHUM.

OmnbIThI 10 AU PY3UMN XKUAKOCTEN U ra30B.



Moienb 6pPOYHOBCKOTO ABVKEHMUS.

Mogers ornbita ITepHa.

OnbITHI, JOKa3bIBAOIIME CYyIlleCTBOBaHUE MEXXMOJIEKYISIPHOTO B3aUMOZeHCTBUSI.

Mopenb, WITHOCTPUPYIOLLIasi NIPUPOAY /aB/eHUs Fa3a Ha CTEHKU COCYy/a.

OnbIThI, WITIOCTPUPYIOLLIE YPaBHEHUE COCTOSIHUS U/jeabHOTO ra3a, U30IMpOoLIeCChl.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

OmpesiesieHre MacChl BO3/lyXa B K/IaCCHOM KOMHaTe Ha OCHOBe U3MepeHHui 00bhéMa
KOMHaThl, /]JaBJIeHUsI U TeMIlepaTyphbl BO3AyXa B Hell.

WccnenoBanue 3aBUCMMOCTH MeX/ly TTapaMeTpaMy COCTOSTHUS pa3peXXKeHHOr o rasa.

Tema 2. OcHo8bl MEpMOOUHAMUKU

TepMoauHaMUueckasi CHUCTeMa. BHyTpeHHsII 3Heprusi TepMOJAUHaMHUYeCKOU
CHUCTeMbl U CTIOCOObI eé m3MeHeHHs. KonmuecTBO TemioTel W paboTa. BHyTpeHHss
SHEpPrusi OJHOAaTOMHOTO WJeasbHOr0 ras3a. Buabl Temuionepejauu: TemIONMPOBOAHOCTD,
KOHBEKIL[UsI, U3/lyueHue. Y efbHasi TerJI08MKOCTb BelllecTBa. KosnuecTBO TeMIOThI NpU
Terionepegaye.

[TonsiTvie 06 agrabaTHOM mporiecce. [TepBbIif 3aKOH TePMOAWMHAMUKH. [IpriMeHeHHe
MepBOro 3akOHa TepMOAWHAMUKU K u3orpoleccam. ['paduueckass uHTepripeTalys
paboThI Taza.

BTopoii 3aKk0H TepMoZimHaMUKU. HeoOpaTMOCTh TIPO1iecCcoB B MPHPO/IE.

TeruioBble MamMHbL. [IpUHIUATIBEI JEMCTBUS TEIUVIOBBIX MallliH. IIpeobpa3oBaHus
SHEepruu B TeIJIOBbIX MaliuHaxX. KoadduiueHT mosie3Horo feliCTBUS TeyIOBOM MalllMHBbI.
[ukn KapHo u ero Ko3(pdUI[MeHT IMoe3HOro [eHCTBUS. DKOJoruueckue TpobsieMbl
TeIJI09HePreTUKHU.

TexHUUYeCcKWe yCTPOUCTBA U MPAKTUUYECKOe MPUMEHEHUe: /IBUraTe/ib BHYTPEHHEro
cropaHusi, ObITOBOM XOMOAWILHUK, KOHAULIMOHED.

LlemoHcmpayuu

V3MeHeHMe BHYTPeHHeM HePTUM TeJia TIPU COBepIlieHUH PaboThI: BbLIET ITPOOKU U3
OyTBIIKK TIO[, eWCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JIaTyHHOH TpyOKe
MyTéM TpeHus (BUAEO0JeMOHCTPALIUS).

V3meHeHre BHyTPeHHeM SHepruu (TemMriepaTypbl) Teja Mpu Teruionepeaayve.

OmbIT 110 aiiabaTHOMY pacCITMPeHHI0 BO3/yXa (OMbIT C BO3AYIIIHLIM OTHUBOM).

Mojien TIapoBOM TypOWHBI, JABHWraTesiss BHYTPEHHETO CrOpaHHs, pPeaKTUBHOIO
JBUTATEJISI.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

N3mepeHue yielbHOM TEMI0EMKOCTH.

Tema 3. Azpezamnble cocmosiHus geujecmeda. Da3zoebie nepexoobl

[TapooOpa3oBanre ¥ KoHAeHcalys. VcrapeHue ©W KumeHue. AOCOMOTHas U
OTHOCUTe/IbHasi BJAXHOCTb BO3/yxa. HacblllleHHbIM Tmap. YenbHasi —TersioTa
rnapoobOpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KUITEHUs OT JaBIeHUs.



TBépmoe Teno. Kpucramivueckue ¥ amMop(Hble Tera. AHU30TPONUSI CBOMCTB
Kpucta/uioB. JKugkue Kpuctaibl. (CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpHCTasuIi3aius. Y iesibHas Teriora ryiaBaeHus. Cyoiumariys.

YpaBHeHMe TeryioBoro baaHca.

TexHuyeckre yCTPOMCTBA W TpakKTUYeCKOe TMpUMEHEHWe: TUTPpOMeTp U
TICUXPOMETD, KaJOPUMETP, TEXHOJIOTUM TIOyUYeHHs] COBPEMEHHBIX MaTepuasioB, B TOM
yyrC/ie HAHOMAaTepuasioB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBOUCTBA HACBII|EHHBIX MAPOB.

Kunenve ripy noHWKeHHOM [|aBJIEHUM.

Criocobbl M3MepeHHs BJIaKHOCTH.

HabJtio/ieHre HarpeBaHUs U TI7IaB/IeHUST KPUCTA/I/TMUECKOTO BeITlecTBa.

JemMoHCTpaLus KpUCTauioB.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3mepeHrie OTHOCUTETLHOM BJI&KHOCTH BO3/yXa.

Pa3pgen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3auusa Tel. JJIeKTpUUecKud 3apsif. [IBa BUJa >3/IeKTPUUECKHX 3apsifioB.
[IpOBOAHUKH, OUAIEKTPUKKA W TIOMYNPOBOJHUKHU. 3aKOH COXPaHEHWsl 371eKTPUYeCKOro
3apsza.

B3aumogerictBue 3apsifioB. 3akoH KysioHa. ToueuHbIM 37€KTpUYECKUM 3apsif.
OjekTpruueckoe nosie. HanpsykEHHOCTD 371eKTpUYeckoro novis. [IpuHumn cynepnosunuu
37IeKTPUYECKUX MoJ1er. JIMHMY HanpsyKEHHOCTH 3JIEKTPUYECKOTO TMOJIS.

Pabora cun snekTpocratiueckoro mojs. [loTeHiyan. Pa3HOCTb TOTEHIMAJIOB.
[IpOBOJAHUKU U [OUIEKTPUKKA B 3JIEKTPOCTAaTUYECKOM mosie. [IussieKTpruueckas
TIPOHHULIAeMOCTh.

O/1eKTpoéMKOCTh. KoHzeHcaTop. OJ/IeKTPOEMKOCTH IUIOCKOIO  KOHZEeHCaTopa.
OHeprus 3apspKeHHOr0 KOHZIeHCaTopa.

TexHuuyeckue yCTPOMCTBA W  TMpPAaKTUUECKOe TMPUMEHEeHHe:  3JeKTPOCKOI,
3/IEKTPOMETp,  3JIeKTpOCTaThyeckKass — 3alluTa,  3a3em/eHue  37eKTPOrnpubOopoB,
KOH/IEHCATOp, KOMHWPOBAaJIbHBIN arrapar, CTPYHUHBIN TIPUHTED.

LlemoHcmpayuu

Y CTpOUCTBO ¥ NMIPUHLIMI IeWCTBUS 3/IEKTPOMETPa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DneKTprhUeCcKoe 1oJie 3apsKEeHHBIX TeJl.

[TpOBOHUKHU B 37IEKTPOCTAaTUUECKOM TI0JI€.

O/neKTpocTaThyeckas 3aluTa.

[W3/IeKTPUKU B 3JIEKTPOCTaTUUYECKOM T10J1€.

3aBUCHMOCTb 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJeHCaTopa OT IUIOL[aJy IIIaCTHH,
pacCTOSIHUS MeXXAY HUMU U [IN3JIEKTPUUECKOW TTPOHUIIaeMOCTH.

10



OHeprus 3apspKeHHOr0 KOHleHcaTopa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHyie 3/1eKTPOEMKOCTH KOHZ€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull moK. Toku & pazauuHbIx cpedax

ONeKTpUUeCKUM TOK. Y CJIOBUS CyIIeCTBOBAHUS 3JIEKTPUUYECKOr0 TOKa. MICTOUHMKM
ToKa. Cuna Toka. [10CTOSIHHBIN TOK.

Harmpsokenue. 3akoH OMa /19 yyacTKa Lieru.

ONeKTprueckoe  COINpOTUB/IEHWe.  YJelbHOe  COINpPOTUBJ/IEHHWe  BellleCTBa.
ITocnenoBaTenpHOe, Napasie/ibHOe, CMelllaHHOe CoeiHeHUe IIPOBOJHUKOB.

PaboTa 371eKTpuueckoro Toka. 3akoH JIkoysisi—/IeHija. MOIHOCTb 3/IeKTPHUUECKOT0
TOKa.

OJIeKTPOABWIKYLLasi CHAJIa U BHYTPEHHee COTNPOTHBJIEHWe MCTOUYHMWKA TOKAa. 3aKOH
OmMa /151 TO/THOU (3aMKHYTOW) 3/1eKTpUUYecKou Leru. KopoTkoe 3amMbIKaHue.

ONeKTPOHHAas TPOBOJAUMOCTE TBEDABIX MeTa/JIOB. 3aBUCUMOCTb COMPOTHBIIEHUS
MeTaJlJIOB OT Temriepatypbl. CBEpXIIPOBOJUMOCT.

DneKTpuuecKul TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyYKOB.

[MonynpoBoguuku. CoOCTBeHHasi ¥ TIpUMeCHasi TIPOBOAUMOCTD TT0/TyTIPOBO/IHHKOB.
CroiicTBa p—n-tiepexo/ia. [1omyrpoBoAHUKOBbBIE TIPUOOPHI.

ONeKTpUUeCKUI TOK B paCTBOpPax M pacrijiaBax 3J1eKTPOIUTOB. DeKTPOIUTAYECKAs
Jyccouyanus. JJIeKTPOJIU3.

OneKTpuueckui TOK B ra3ax. CaMOCTOSITe/IbHbIA M HEeCaMOCTOSTE/bHBIM pa3psil.
Monnus. I[1na3ma.

TexHuUUyeckre yCTPOMCTBA U TpaKTUUeCKOe MpUMeHeHWe: aMrepMeTp, BOJIbTMETP,
peocTaT, UCTOUHHUKUA TOKa, 3JIeKTPOHArpeBaresibHbIe TIPUOOPHI, 37eKTPOOCBETUTETbHbBIE
npubOpbl, TEPMOMETD  COTIPOTHB/IEHUs, BaKyyMHBId [AWOZ, TEPMHUCTOPbl U
(boTOpe3ncCTopkl, MOJTYIPOBOJHUKOBBIN ANO/], TaJbBaHUKA.

LlemoHcmpayuu

W3MepeHue CUJIbI TOKA U HaTlpsSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIEHUSI LIUIMHPHUUECKHUX [IPOBOJAHUKOB OT [JIMHBI, IO
MOTNePEeYHOr0 CeYeHus1 U MaTepuania.

CwMmeliaHHOe coeJUHeHHe TIPOBOJHUKOB.

[IpsiMoe  u3MepeHHe  3MEKTPOABWKYIeM  cunbl.  KOpOTKoe — 3amMbIKaHUe
rajibBaHUUYeCKOr'0 3J/IeMeHTa U OLleHKa BHYTPEHHero CONPOTUB/IEHUS.

3aBHCHMOCTb COTPOTHBJIEHUS] METAJIZIOB OT TeMIepaTyphl.

[IpoBOAMMOCTD 371EKTPOJIUTOB.

VckpoBoit pa3psii U NPOBOJUMOCTb BO3/yXa.

OJHOCTOPOHHSS TIPOBOJUMOCTD AV0/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3yueHne cmMelIaHHOIO COeJMHEHUs! Pe3UCTOPOB.

W3mepeHre 5/1eKTPOJIBUXKYILIEUM CHU/IbI WCTOYHMKA TOKA W €ro BHYTPEHHero
COTIPOTUBJIEHUSI.
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Habmtomenue 3/1eKTpoms3a.

MexnpeagMeTHbIe CBSI3H

N3yuenue Kypca ¢pu3mku 6a3oBoro ypoBHs B 10 Kj1acce oCyIIeCTB/SIETCS C YUETOM
coJiepyKaTe/TbHbIX MEeKITPeIMETHBIX CBSI3eM C KypCaM{ MaTeMaTHKH, OMOIOTHH, XUMHH,
reorpauu U TEXHOIOTUHU.

MedicnpeOmemHble noHsmusi, CBsi3aHHble C W3y4YeHWEM MeTOJ0B Hay4yHOro
MO3HAHUS: sIBJIeHWe, HayuHbIM (DakT, ruroresa, (y3uyeckas BeMUMHA, 3aKOH, TeOpus,
HabJTI0/IeHue, SKCIIEPUMEHT, MO/Ie/TMPOBaHKe, MOJIe/Tb, U3MePeHHe.

Mamemamuka: pellieHHe CHUCTeMbl ypaBHeHWH, JuHeWHas (yHKIWsA, mapaborna,
ruriepbosa, ux rpadMKd U CBONCTBA, TPUTOHOMeTpHUUeckKre (YHKIMU: CUHYC, KOCUHYC,
TaHIeHC, KOTAHTeHC, OCHOBHOE TPUTrOHOMEeTPHUUYECKOe TOXKJeCTBO, BEKTOPbl U UX
MPOEKLIMU Ha OCU KOOP/JVHAT, C/I0’KEeHHEe BEKTOPOB.

Buonoeusi: MexaHWueCcKoe [BW)KeHMe B >KMBOM Tmpupoje, aud@ysusi, ocMmoc,
TeryiooOMeH >KMBBIX OpraHM3MOB (BUZBI TeTuionepeauu, TeTIOBOe paBHOBECHeE),
3/IeKTpUUeCKUe SIBJIEHUS B XKUBOU MPHUPO/Ie.

Xumus: JUCKpeTHOe CTpOeHWe BellleCTBa, CTPOEHHWE aTOMOB M MOJIEKYJ/, MOJb
BellleCTBa, MOJIIPHAsi Macca, TeIyIOBble CBOMCTBA TBEPABIX Tes, KUJKOCTEM W rasos,
37IeKTPUYECKHE CBOMCTBA METAJUIOB, 3/IEKTPOMTAYECKAs AUCCOLMaLYs, raJbBaHUKa.

Teoepacbusi: BNa)KHOCTh BO3/[yXa, BeTPhI, 0apoMeTp, TEpPMOMETP.

TexHonoeusi: mpeobpa3oBaHWe [BWKEHHH C WCIIONb30BAaHWMEM MEXaHW3MOB, YUET
TPEHUs B TEXHWKe, MOJLUWITHUKH, HWCIO/b30BaHME 3aKOHA COXPaHEeHUs UMITy/IbCa B
TeXHUKe (pakeTa, BOZOMET W [pyruve), [ABUraTe/lb BHYTPEHHErO CropaHus, IapoBas
TypbuHa, ObITOBOM X0/I0AUIBHUK, KOHAULIMOHED, TEXHOJIOTUX TOTy4YeHUs] COBPeMEHHBIX
MaTepyasioB, B TOM UKC/ie HAHOMAaTepUasoB, U HAHOTEXHOJIOTMH, 3JIeKTPOCTaTUUeCcKast
3aluTa, 3a3eMJIeHHe 3JIEKTPOTPHO0OPOB, KCEPOKC, CTPYWHBIA  TIPUHTED,
3/IeKTpOHAarpeBare/ibHble TIPUOOPHI, 37IeKTPOOCBETUTEe/TbHBIe TIPUOOPHI, Ta/IbBaHUKA.

Pa3pen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. /1eKmpoMazHUMHAasi UHOyKyust

[TocTosiHHBIe MarHUTBL. B3auMopencTBHe TOCTOSHHBIX MarHuTOB. MarHutHoe
rnosie. BekTop MarHUTHOM WHAYKUWUW. [IpUHIUIT CYTeprio3vijud MarHUTHBIX TI0JeH.
JIvHAY MarHUTHOW UHAYKUMU. KapTUHA TMHUM MarHUTHOW UHAYKLWAW MOJIsI TOCTOSIHHBIX
MarHuTOB.

MarHuTtHOe 1o/e TIPOBOJHUKA C TOKOM. KapThHa JIMHUM WHIYKLUW MarHUTHOTO
0151 IVIAHHOTO MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOJAHUKA, KaTyIIKU
¢ TokoM. OnibIT JpcTesa. B3anMmoelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, eé MOZY/Ib Y HarlpaB/IeHUe.

Cwuna JlopeHua, eé MOAyJ/b M HampasjieHue. [IBrkeHWe 3apsDKeHHOM YacTULbl B
O/THOPOZTHOM MarHUTHOM TioJie. PaboTa cusbl JlopeHiia.
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SBneHre 37M€KTPOMarHUTHOM WMHAYKUMU. [TOTOK BeKTOpa MarHMTHOM WHAYKLWU.
ONeKTPOABWIKYILAs CHJla MHAYKLUK. 3aKOH 3JIEKTPOMarHUTHOU UHAYKLKA Papazes.

BuxpeBoe ssieKTpuyeckoe 1ojie.  DJIEKTPOJABWXKYILAs CWAa UWHIYKLIMM B
TIPOBO/IHUKE, IBIKYIL[EMCS OCTYMaTeIbHO B OZIHOPOJAHOM MarHUTHOM TIOJIe.

[IpaBusno JleHua.

NHAYKTUBHOCTb. SBneHue CaMOMHYKLIUH. OJIeKTPOABUIKYLLIAs cua
CaMOMHYKILIAU.

DHeprusi MarHUTHOTO MOJIsE KaTyIIKXA C TOKOM.

DJIeKTPOMarHUTHOe T10JIe.

TexHUUyeCcKre yCTPOMCTBA M MPAKTAYECKOe TPUMeHeHWe: TMOCTOSIHHblE MarHWUThI,
3/IeKTPOMAarHuThbl,  3J/IeKTPOJBUraTe/ib,  yCKOPUTeIW  3JIeMEHTapHbIX  YacCTHIl,
VH/YKLIMOHHAS T1eyb.

LlemoHcmpayuu

OmbIT DpcTeja.

OTK/IOHEeHUe 3/IeKTPOHHOI0 MyuKa MarHUTHBIM TI0JIEM.

JIvHAY UHYKIIUY MarHATHOTO MOJISI.

B3anmMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HeiictBre cumbl JIopeH1ja Ha MOHBI 3JIEKTPOJIUTA.

SIBneHre 3/1eKTPOMarHUTHOM UHTYKLUU.

[IpaBusno JleHua.

3aBUCHMOCTb 3JIEKTPOABWKYLENM CU/Ibl MHAYKLIUU OT CKOPOCTH W3MEHeHUSs
MarHMTHOIO MOTOKa.

SIBneHre CaMOUHAYKIWH.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

W3yueHne MarHMTHOTO TOJIS1 KATYLLKHU C TOKOM.

WccnenoBaHue 1eUCTBYS MOCTOSSHHOTO MarHUTa Ha paMKY C TOKOM.

WccnenoBanue siB/ieHUs 3/IEKTPOMarHUTHOU UHAYKIUH.

Pa3pen 5. Koie0auus ¥ BOJIHbBI

Tema 1. MexaHuuecKue U 3/1eKMpomMazHUimHble Ko/1e0aHus

KonebaTenbHast cructema. CBoOOAHbIe MexaHUUecKre KosiebaHusi. ['apmMoHUueckKre
KonebaHusi. Ilepros, yactoTa, amriuTyga U ¢asa KonebaHuii. [Ipy>KMHHBINA MasiTHUK.
MareMaTUuecKuii MasiTHUK. YpaBHeHHe TapMOHUYeCKUX KosiebaHuii. IIpeBpaiijeHue
9Hepryu MpU rapMOHUUECKUX KOoieOaHUsIX.

KonebaTesnbHbIi KOHTYP. CBOOO/HBIE 3/IeKTPOMarHUTHbIe KojiebaHUs B U/jealbHOM
Kosie0aTe/IbHOM KOHType. AHalOTUs MeXAy MeXaHUUeCKHMH UM 3/IeKTPOMarHUTHBIMU
Kosiebanusimu. @®opmysia TomcoHa. 3akKOH COXpaHeHHUSI HHEPrud B HjleaJbHOM
KosiebaTeTlbHOM KOHTYDE.

[TpencraBneHrie O 3aTyxaroluX KoseOaHUsX. BBIHY)KZeHHble MexaHUUecKue
KosiebaHusi. Pe3oHaHC. BeIHYK/IeHHbIe 3/1IeKTpPOMarHUTHbIe KojiebaHusl.
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[TepemenHbI TOK. CHUHYCOW/a/IbHBIM MePeMEeHHbIM TOK. MOIJHOCTb epeMeHHOr0
TOKa. AMIUIMTYJHOE U [JeUCTBYIOLee 3HaUeHre CUJ/Ibl TOKA U HaTIPSDKEHHs.

Tpancdopmarop. Ilpou3BojACTBO, Tmepejaua W MOTpeO/ieHWe 3/IeKTPUUECKOM
SHEpPru™M. OKOJIOTUUEeCKHWe PUCKU TpU TIPOU3BOJCTBE 3yIeKTPo3Hepruu. KysbTypa
VICII0/Tb30BaHUS 3/IEKTPOSHEPTUU B TTIOBCEJTHEBHOM >KU3HU.

TexHUUyeCcKre yCTPOMCTBA U TpPaKTHYeCKOe MPUMEHEHHe: 3JIEKTPUYECKUU 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, IMHUY 37IeKTporiepeziay.

Lemoncmpayuu

VccnenoBanvie  TlapaMeTpoB — KosieOaTeslbHOM — CHCTeMbl  (TIPY’KUHHBIA WA
MaTeMaTUYeCKUN MasiTHUK).

Habto/jeHue 3aTyxaromx KoiebaHuit.

WccnenoBaHe CBOMCTB BBIHYK€HHBIX KOJleOaHUM.

Hab6momenne pe3oHaHca.

CBobOo/HbBIe 3/IeKTPOMAarHUTHBIE KOieOaHUsI.

OcuunnorpaMMbl  (3aBUCMMOCTH CWJIbI TOKA WM HarpsDKeHWs: OT BpeMeHH) AJist
3JIEKTPOMArHUTHBIX KOJIe0aHWH.

Pe3oHaHCc 1ipM  mOC/eOBaTeIbHOM — COEAWHEHWM  pPe3UCTOpa,  KaTyLIKU
VH/JYKTUBHOCTH Y KOHJIeHCaTopa.

Mopenb TMHUM 3/1eKTporepeiaun.

YueHuueckull 5KcnepumeHm, 1abopamopHble pabombil

VccnenoBaHue 3aBUCHMOCTH TIepUO/ia MaslbIX KOjieOaHHWM Tpy3a Ha HUTU OT JI/TUHBI
HWUTH U MaCChl rpy3a.

WccnenoBaHve mepeMeHHOTO TOKAa B LielM M3 TIOCTe[0BaTeNbHO COeJIUHEHHBIX
KOH/IeHCaTOopa, KaTyIlKU U pe3nucTopa.

Tema 2. MexaHuuecKue U 3/1eKmMpoOMazHUMHble 80/IHbl

MexaHuueckue BOJHBIL, YyoiI0BUS — pacripoctpa”HeHus. [lepuon.  CkopocTb
pacripocTpaHeHusl U [I/TMHA BOJHBI. [lonepeuHbie v Mpo/0/ibHbIE BOJIHBI. VIHTepdepeHIus
1 audpakius MexaHUueCKUX BOJTH.

3ByK. CKopoCTb 3ByKa. ' pOMKOCTB 3ByKa. Bricota ToHa. Tembp 3ByKa.

ONeKTPOMAarHWTHbIe BOJIHBL. Y CJIOBUS W3J/y4eHUs] 3JIeKTPOMAarHWTHBIX BOJIH.
B3avmHasi opueHTauysi BekTopoB E, B, V B snekTpomarHuTHOM BoJiHe. CBONCTBa
5/IEKTPOMAarHUTHBIX BOJIH: OTpakeHWe, MpeJioMJIeHWe, MoJisspyu3alus, Audpakius,
nHTepdepeHLusi. CKOPOCTb 3/1IeKTPOMarHUTHBIX BOJTH.

[IIkana »>/1€KTPOMAarHWTHBIX BOJIH. [IpyMeHeHHWe 3/eKTPOMarHUTHBIX BOJH B
TeXHUKe U OBITY.

[TpyHLMIBI paJMOCBSA3U U Te/eBUieHus. Pagyonokariys.

DNeKTPOMAarHWTHOe 3arpsi3HeHre OKPY Karolllen Cpe/ibl.

TexHuyeckWe yCTPOMCTBA W  T[PaKTMYeCKOe T[pPUMEHEeHHe: MYy3bIKa/bHbIe
WHCTPYMEHThI, yJ/IbTPa3ByKOBasi [JWarHoOCTMKa B TeXHUKe W MeJulldHe, pajap,
paZIMOTIPUEMHUK, TeJIeBU30DP, aHTeHHa, TenedoH, CBU-neus.

LlemoHcmpayuu
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Ob6pa3oBaHue ¥ paclpOCTpaHeHHe MOTIePeYHBIX U MPO/[0/IbHBIX BOJIH.

Koneb6mtoiieecst Tei0 Kak MCTOUHUK 3BYKa.

HabntozieHre oTpa>keHUs ¥ TIpe/IOMJ/IEHUsI MeXaHUUeCKUX BOJTH.

HabmojeHure nHTepdepeHivy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOU pe30HaHC.

Habsto/jeHre CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYZOW U YaCTOTOM
KonebaHUi.

WccnenoBaHre CBOWMCTB 37€KTPOMAarHWTHBIX BOJIH: OTpakeHWe, MpeioMJIeHue,
nosisipu3anys, Audpakiys, uHTepdepeHLus.

Tema 3. Onmuka

['eomeTpuueckas onTHka. [IpsiMoiMHeliHOe pacripoCcTpaHeHUe CBeTa B OJJHOPO/IHOM
cpegie. JIyu cBeta. ToueuHbIl HICTOYHUK CBeTa.

OTpakeHWe cCBeTa. 3aKOHbI OTpa)kKeHUsI CBeTa. [locTpoeHue W300pakKeHW B
TIJIOCKOM 3epKarie.

[Tpenomnenue cBeTa. 3aKOHBI TpesioMJieHHs CBeTa. AOCOJIOTHBIN TOKa3aTesb
npenomsienusi. [losiHoe BHyTpeHHee oTpakeHwe. IlpefenbHbIA Yroa  TMOJTHOTO
BHYTPEeHHero OTPa’kKeHus.

Hucniepcusi ceeta. Crio>kHbIM cocTaB 6enoro cBeta. LIBer.

CobOuparore ¥ paccerBatolijie JUH3bI. ToHKas MMH3a. @OKycHOe pacCcTosiHie U
OINTHYeCcKasi Cuhja TOHKOW /MH3bL. IlocTpoeHue wu300pa’keHUH B COOMparomMxX W
paccerBaroLIMX MH3ax. Popmysia TOHKOU JIMH3bI. YBeIuuYeHue, jlaBaemMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH FeOMEeTPUYECKOW OITHKH.

BosHoBass onTtuka. VHTepdepeHiusi cBeTa. KorepeHTHble HMCTOYHUKU. Y CIIOBUS
HaOJTI0/IeHUsT MaKCUMyMOB W MHHHUMYMOB B HWHTep(hepeHIIMOHHOW KapTHHE OT JBYX
cuH(a3HbIX KOTePEeHTHBIX NCTOUHUKOB.

Oudpakius cBeta. [dudpakijoHHas peléTka. YcioBHe HaOMOAeHUs TJIaBHBIX
MaKCHMYMOB TpH Ia/IeHUM MOHOXPOMAaTHUUYeCKOro CBeTa Ha AU(PPaKIIMOHHYIO PEIIETKY.

[Tonapusanusa ceera.

TexHuyeckre yCTPOMCTBA W TMpPAaKTUUYeCKOe TMpPUMEHEHHe: OUKW, JIya,
doToarnmapaT, NMpPOeKIMOHHbIA anmnapat, MUKPOCKOI, Te/ieCKOIl, BOJIOKOHHasi OITHKA,
IvdpakLMOHHas peluéTKa, MOJISIPOU.

Lemoncmpayuu

[IpsMonviHeliHOe  pacIipoCTpaHeHue, OTpPaKeHWe U IIpeJioM/IeHue  CBeTa.
OnTuueckrie IpUOOPHI.

[TonHoe BHyTpeHHee oTpakeHue. Moze/b CBETOBOZA.

WccnenoBaHue CBOMCTB M300paykeHUI B JIMH3AX.

Mogenu MUKpPOCKOTIIa, TeJieCKora.

HabstoieHme nHTepdepeHLdy CBeTa.

Habstoenue qudpakijyuuy cBeTa.

HabntofeHue [ucriepcuu CBeTa.

[TonyyeHure crieKTpa € TTOMOLLBIO TIPHU3MBL.
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[TosryueHue crieKTpa € TIOMOIIIbIO AU(PaKIMOHHON PEIETKY.
HabnroseHye mosisipu3aljiy CBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl
Vi3mepeHHe TTOKa3are/isi pe/ioM/IeHHs] CTeKIa.
ViccnemoBaHMe CBOMCTB W300pakeHHH B JTMH3aX.
Habmtomenue aucriepcru cBeTa.

Pa3pen 6. OCHOBBI crieljda/IbHOM TeOPHU 0THOCHUTE/TbHOCTH

['paHMilbl MPUMEHUMOCTU K/IaCCUUYeCKOW MeXaHWKU. [locTysaThl crielpasbHOU
TEOPUU OTHOCUTETbHOCTU: WHBAPUAHTHOCTb MOJYJ/S CKOPOCTU CBeTa B BakyyMe,
TIPUHLIAIT OTHOCUTE/IbHOCTH DUHIITENHA.

OTHOCUTENBEHOCTh OJHOBPEMEHHOCTH. 3aMe/ljleHMe BpeMeHW U COKpalleHue
JUTAHBI.

OHeprusi U UMITYJIbC PeISITUBUCTCKOW YaCTHLIbI.

CBs$13b MaCChl C 3HEPTUEeN U UMITYIbCOM PeJISTUBUCTCKOM YaCTULbl. DHEPIusi MOKOS.

Paspgen 7. KBanToBas ¢usuka

Tema 1. D1emeHMbl KBAHMOBOU ONMUKU

®otoHbl. Popmysia [1naHka CBsi3W SHepPruu (POTOHA C €ro YaCTOTOM. DHeprusi u
HMMITYJ/IbC (DOTOHA.

OTtkpbiTHe U ucciaefoBaHue (orosddekra. Onbitel A. I'. CroseToBa. 3aKOHbI
dboTosddekTa. YpaBHeHue OuHIUTeWHa Mg (GoTo3pdekra. «KpacHasi rpaHula»
doTo3dexra.

Masnenue ceeta. OmbiThl I1. H. JleGenera.

XrUMHUYecKoe JieliCTBUe CBeTa.

TexHuyeckre yCTPOMCTBA W TpakKTUYecKoe TMpHMeHeHue: (OTO3/1eMeHT,
doTomaTumkK, comHeuHasi OaTtapesi, CBeTOAMO/,

Llemoncmpayuu

®oTo3(PdheKT Ha YCTaHOBKE C LIUHKOBOM IJIaCTUHOM.

VccnemoBaHue 3aKOHOB BHeLIHero (poTos3(deKra.

Ceetoauof,.

ConHeuHast 6aTapest.

Tema 2. CmpoeHue amoma

Mogens aroma Tomcona. OmbeiTel Pesepdoppa 1o paccessHUIO o -4aCTHLI.
[TnanetapHas Mmojiens atoma. [Toctynatel bopa. 3nyueHue u norsoljeHre (OTOHOB MpU
rnepexofie aToMa C OJHOrO YPOBHSI 3HepruvM Ha Apyrou. Buabl criektpoB. CriekTp
YPOBHEl 3HepPruu aroMa BOZ0po/a.

BosHoBbIe cBoMcTBa uyactvl. BosHbel e bpouns. KopnycKynasipHO-BOJHOBOU
Ayasiv3M.

CroOHTaHHOEe U BbIHY>XIEHHOE H3J/yYeHHe.
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TexHnueckue yCTPOWCTBA U IpPAaKTUYeCKOe NpUMeHeHHWe: CIeKTPa/bHbIM aHaIu3
(creKTpOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

LlemoHcmpayuu

Mogens onbita Pesepdoppa.

OrnpefiesieHue AJIMHBI BOJIHBI j1a3epa.

HabttojeHue TMHeNUaThIX CTIeKTPOB HU3/TyUeHusl.

Jlasep.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

HabntofeHye TMHeMUaToOro CrieKkTpa.

Tema 3. AmomHoe s10po

OKCIIepUMEHTHI,  [I0KasbIBalolljie CJIOXKHOCTb CTpPoeHUst sifpa. OTKpbITHe
pazroakTuBHOCTU. OnbITel Pe3epdopga mo orpefeseHH0 COCTaBa paJMOaKTUBHOIO
u3nydenusi. CBolicTBa anb(da-, 6eTa-, ramMmma-u3nyuyeHus. BivsiHue paiioOakTUBHOCTU Ha
JKUBBIE OPraHU3MBblI.

OTKpbITHE TIPOTOHAa W HeWTpoHa. Hyk/ioHHas Mogens szapa ['eiiseHbepra—
VBaneHKo. 3apsz sapa. MaccoBoe uncio sigpa. M30Tors!.

Anbda-pacriai. SMeKTPOHHBIA U TIO3UTPOHHBIN OeTa-pacraf. ['amMma-u3snyueHue.
3aKOH paIMOaKTHMBHOIO pacnaza.

OHeprusi CBSI3U HYKJIOHOB B sifipe. finepHbie cubl. ledeKT Macchl sijpa.

AnepHsble peakiuu. /lesieHue U CUHTe3 sa/ep.

SlmepHbiii peakTop. TepMosiepHbIii cuHTe3. [Ipob6sieMbl 1 TIepCIIEKTHBLI siIepHOM
SHePreTUKU. JKOJIOTHUUeCKHe acCIeKThl siZIePHOW SHepreTHKHU.

O/ieMeHTapHble yacTULbl. OTKpBITHE TTO3UTPOHA.

MeTo/b1 Hab/tOJeHNsE U PeTUCTPALIUU 3/IeMeHTapHBIX YaCTHLI.

dyHAaMeHTaIbHbIe B3auMOoZeicTBUs. EAMHCTBO (pM3nuecKor KapTHHBI MUpa.

TexHUyeckre YCTPOMCTBA M TIpaKTMYeCKOe T[pHMeHeHue: [03UMeTp, Kamepa
BunbcoHa, siiepHblid peakTop, aToMHasi 6bomba.

Lemoncmpayuu

CuéTUvK MOHU3MPYIOIUX YaCTHL].

YueHuueckull 3kcnepumeHnm, 1abopamopHble pabombl

WccnenoBaHue TpekoB YacTul] (TI0 TOTOBBIM (hoTOrpadusim).

Paspgen 8. DiemeHTbI aCTPOHOMUHU M acTPO(PU3UKHU

OTanbl pa3BUTUS acTpoHOMUHU. [IpuKnazHOe W MUPOBO33peHYecKoe 3HaueHue
aCTPOHOMMUH.

Bup 3Bé31H0T0 Heba. Co3Be3us, ipKue 3BE3/1bl, TI/IaHeThl, UX BUAUMOE JIBU)KeHHe.

CoJsiHeyHas cucTema.

CouHuie. ConHeyHast akTUBHOCTb. VIcToOuHUK 3Hepruu CostHLA M 3BE37. 3BE3/bl, UX
OCHOBHbIE XapaKTePUCTUKU. [lruarpaMMa «CreKTpa/bHbIA KIaCC — CBETUMOCTh». 3BE3/bI
IJIaBHOW T10C/1e/I0BaTeTbHOCTU. 3aBUCHMOCThb «MacCa — CBETUMOCTb» A5l 3BE3/1 T/ITaBHOU
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NocJiej0BaTelbHOCTA. BHyTpeHHee cTpoeHue 3BE37. CoBpemMeHHbIe Ipe/CTaBIeHUs O
TIPOUCXOKJEHUU U 3BOJIIOLMY CoJIHLIA U 3BE3/]. DTarlbl KU3HU 3BE3].

Mneunsii Ilyte — Hama [anaktuka. Ilosnoxkenve u gaBwkeHue CosiHIlAa B
lanaktrke. Tumbl ranakTuUK. PaguorasakTUKUM W KBa3apbl. UépHble AbIpbl B s/pax
rajlakTHK.

Bcenennas. PaciivipeHuvie BcenenHoii. 3akoH Xa06sa. Pa3beranue ranakTHK.
Teopus bosblioro B3psiBa. PeslukTOBOE U3/yyeHue.

MacinirabHasi cTpyktypa BeeneHHoii. MeTaranakTuka.

HepetuéHHbie pobieMbl aCTPOHOMUH.

YueHuueckue Hab100eHust

HabsntofieHusi HEeBOOPY)KEHHBIM TIJIa30M C  KCII0/Ib30BaHWEM KOMIIbHOTEPHBIX
MIPUJIOXKEHUH [I7Is1 OTIpe/ie/ieHUsI T10/10’KeHUsT HeOeCHBIX 00beKTOB Ha KOHKPETHYIO [aTy:
OCHOBHBIe co3Be3/1s CeBepHOro noJiymapus U ipkre 3BEé3/bl.

Habsroienust B Tesieckorn JIyHsl, ryiaHeT, MaeuHoro ITyTu.

O6o00mraromee MOBTOpeHUE

Ponb (U3MKM U aCTPOHOMUM B SKOHOMUUECKOM, TEXHOJIOTMYECKOM, COL[MaTbHON U
3TUUECKOM c¢epax [esTebHOCTH 4YesioBeKa, POjib U MeCTO (PM3MKU U aCTPOHOMHUHU B
COBPeMeHHOM HayuHOM KapTHHe MUpa, po/b (u3nueckodl Teopud B (HOPMHUPOBAHUU
Mpe/CcTaB/JeHud 0 (pU3UUeCKOW KapThHE MHpa, MEeCTO (PU3MYecKorM KapTUHbI MHUpa B
00111eM psiZly COBpEMEHHBIX eCTeCTBeHHO-HayUHBIX Mpe/ICTaBIeHHH 0 TIPUPOJe.

MexnpeaMeTHbIe CBA3H

W3yuenue Kypca ¢u3nku 6a30Boro ypoBHs B 11 K/acce oCyIIeCTBASETCS C YUETOM
Co/lep>KaTe/IbHbIX MEXIPeIMeTHBIX CBsI3eM C KypcaMHd MaTeMaTWKH, OMOJIOTHH, XUMUH,
reorpavu U TEXHOJIOTHU.

MesicnpeOmemHble noHAmMusi, CBS3aHHble C W3yUYEeHHMEM METOJ0OB HAyuHOro
MO3HAHUS: sIBJIeHWe, HayuHbIM (paKT, TUIoTe3a, (r3udeckasi BeJIMUMHA, 3aKOH, TeOopus,
HabJTt0/jeHue, SKCIIepUMeHT, MO/le/TMpOBaHue, MOJie/ib, U3MepeHue.

Mamemamuka: penieHre CUCTeMbl ypaBHEHWM, TPUTOHOMeTpUuecKue (PyHKLIUU:
CUHYC, KOCHMHYC, TaHIe€HC, KOTAHTeHC, OCHOBHOE TPUTrOHOMETPUUYECKOe TOXXeCTBO,
BEKTOPbl M WX MPOEKLMA Ha OCU KOODAMWHAT, CJIOXKEHWEe BEKTOPOB, TMPOU3BOJHbIE
3/71eMeHTapHbIX (PYHKI[MH, NMpU3HaKU TOZ00Ms TPeyroJbHUKOB, OrpejiesieHe TIONIaan
TUIOCKUX (GUryp U 00béMa Ter.

Buosnoezus: sneKTpuyeckue sIBJIeHUsI B )KUBOM MPHUPOJe, KojiebarebHbIe ABWYKEHHS
B JKMBOM MPUPOJie, ONTUYECKHE SIBJIEHUSI B )KMBOM MNPUPOJeE, NEeUCTBUE paJuallid Ha
JKUBBIE OPraHU3MBblI.

Xumusi: CTpoeHHe aTOMOB M MOJIEKYJI, KpUCTa/uInuecKasi CTPYKTypa TBEDZBIX Tel,
MeXaHU3Mbl 00pa30BaHus KPUCTA//TMUECKON PeIIETKH, CTIeKTpabHbIN aHa/u3.

TI'eoepachusi: marHuWTHBIE TI0/FOCA 3e€MJIM, 3a/€eXXU MarHUTHBIX pyA, (POTOChEMKA
3eMHOM NTOBEPXHOCTH, Mpe/iCKa3aHre 3eMJIeTPSICeHHUH.
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TexHonoeusa:  JIAHWUM  SJIGKTpoIlepejady, TeHepaTop  IIepeMEeHHOro  TOKa,
3JIeKTpO/BUraTe/ b, UHAYKLIMOHHAA I1eyb, pajap, paJuonpUéMHUK, TeleBU30p, aHTeHHa,
TenedoH, CBU-neub, MpoeKI[MOHHBIN arirapar, BOJIOKOHHasi OTNITHKA, Co/THeuHasi 6baTapest.
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IVIAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHMUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUASA

OcBoenne yuebHoro ripegmeTa «®Pu3MKa» Ha YpPOBHE CpeAHEro o00Iero
obpa3oBaHust (0a30BbIM YpOBeHb) [JO/DKHO O00eCTeunTh JOCTHXKeHWe —CJIeAYIOL[UX
JIMYHOCTHBIX, METapeMEeTHBIX U IIPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIBTATHBI

JIMUHOCTHBIE Ppe3y/bTaThl OCBOeHUs yuebHOTO TipegMeTa «DU3MKa» [TODKHBI
OTpakaTb  TOTOBHOCTb M  CMOCOOHOCTH  OOy4YarLUXCs  PYKOBOZCTBOBAThCS
chOopMUpOBaHHOM  BHYTpeHHeW TIO3Ul[Mel  JIMUHOCTHW, CHUCTeMOW  I1[eHHOCTHBIX
OpHeHTal[\ii, TO3UTUBHBLIX BHYTPEHHUX yOeKeHU, COOTBETCTBYIOIIUX TPaJAULIMOHHBIM
[IEeHHOCTSIM POCCHHCKOro 0OIl[eCTBa, paclliMpeHre >XU3HEHHOTO OfbiTa W OfbITa
[lesiTefIbHOCTU B TIpOLiecCe peasn3aliiyd OCHOBHBIX HallpaB/leHWM BOCIMUTAaTebHOU
JesiTeNTlbHOCTU, B TOM YKCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIMTAHUSA:

Cc)OPMUPOBAHHOCTh TPAKAAHCKOM TO3ULMKA 00yYaroIllerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUUCKOT0 00I11ecTBa;

TIPUHSITHE TPaJAULIMOHHBIX o011eueIoBeUeCKUX I'YMaHUCTUUECKUX U
JleMOKpaTUYeCKHX LIEHHOCTEW;

FOTOBHOCTb BeCTH COBMECTHYIO [eATe/IbHOCTb B HHTepecax TIpakJAaHCKOro
o611iecTBa, yuacTBOBaTh B CAMOYIIpaB/ieHUU B 00pa30BaTe/IbHOM OpraHu3aLiiy;

yMeHHe B3auMO/JeHCTBOBaTh C COLMATbHBIMM MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIUSIMU U Ha3HauUeHUEM;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM AesiTe/TbHOCTH;

2) NaTPMOTHYECKOr0 BOCTIMTAHUSA:

chOpMHPOBaHHOCTb POCCHUMCKOM IpakJjaHCKOW UIeHTUUHOCTH, aTPUOTU3MA;

I[EHHOCTHOE OTHOIIleHWe K TOCyZapCTBeHHbIM CUMBO/AaM, JOCTWKEHUSIM
POCCHUMCKUX YUEHBIX B 00/1aCTH (PU3UKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOT0 MOBe/IeHNS;

CoCOOHOCTh ~ OL|eHMBaTh CUTyal[Ml0 W TPUHKAMAaThb OCO3HAHHbIe pellleHus,
OpUEHTUPYSICh Ha MOpPa/JbHO-HPDABCTBEHHbIE HOPMbI M 1[eHHOCTW, B TOM UWCJ/Ie B
[lesTe/IbHOCTU YUEHOI'0;

0CO3HaHUe JIMYHOTO BKJIaZia B IOCTPOeHUe YCTOMUMBOTO OyAyIIero;

4) 3cTeTUYeCcKOro BOCIIUTAHMSA:

3CTEeTUYECKOe OTHOLIEHWEe K MHPY, BK/IHOYas 3CTETMKY Hay4yHOro TBOPYECTBa,
npucyiero Gpusnyeckoi Hayke;

5) TPYAOBOro BOCHUTAHMSA:
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MHTEpeC K pa3/inuHbiM cdepam TpodeccuoHa/NbHON JesiTelbHOCTU, B TOM UUC/Ie
CBSI3aHHBIM C (DU3UKOW U TEXHUKOW, YMEeHMe COBepIlaTh 0CO3HAaHHBLIN BBIOOp Oymyiieit
npodeccuu U peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa3oBaHWIO M caM000Opa3oBaHMIO B 00J1aCcTH
(bY3UKY Ha IPOTSDKEHUU BCel YKU3HU;

6) 3K0/10rHYecKoro BOCIIUTAHUSA:

cchOpMUPOBAHHOCTh YKOJIOTMUYECKOM KY/IbTYPhl, 0CO3HaHHe T7I00a/IbHOTO XapakTepa
9KO0JIOTUYECKHUX TTPOo0IeMm;

IJIaHUPOBaHWe U OCYILeCTBIeHHWe [eUCTBUM B OKpYy)Karollleld cpejie Ha OCHOBE
3HaAHUS Lje/led YCTOWUMBOTO Pa3BUTHS Ue/I0BeYeCTBa;

paciliipeHre OIbITa [esSTeJbHOCTH 3KOJOTMYeCKON HarpaB/IeHHOCTH Ha OCHOBe
MMEROIIUXCSl 3HaHUM T10 (QDU3UKE;

7) 1leHHOCTH Hay4YHOT0 MO3HAaHUA:

c(hOpMUPOBAHHOCTbL MUPOBO33PEHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YDOBHIO
pa3BUTHSA (PU3NUECKON HayKU;

OCO3HaHUe 1IeHHOCTW Hay4yHOW JesiTe/lbHOCTU, TOTOBHOCTb B MpOIecce M3yyeHUst
GU3UKKM ~ OCYLIeCTB/ISATh  TPOEKTHYHD UM HWCCIe[0BaTe/NbCKYH0  /leTe/IbHOCTh
VHJVBU/YA/IbHO U B TPyMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHBbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble 1oruyecKue /[eiCTBHA:
CaMOCTOsITe/IbHO (hOpPMYJ/IMPOBaTh U aKTya/lu3WpoBaTh MpoOsieMy, pacCMaTpUBaTh
€€ BCeCTOPOHHE;
OTIpeJiesiATh  LIe/IM  JIeATeNbHOCTH, 3aj/laBaTh TlapaMeTpbl W KPUTEPUM UX
JOCTKeHUS;
BBISIB/IITh 3aKOHOMEPHOCTU YW TIPOTUBOPEYMs] B pacCMaTpuBaeMbIX (H3UUYeCcKUX
SIBJIEHUSIX;
pa3pabarbiBaTh I7IaH pellieHUs] TPoOeMbl C Y4YETOM aHaaM3a HWMERLUXCs
MaTepuabHbIX Y HeMaTepUaabHbIX PeCypCOB;
BHOCHTh KODPEKTHBBI B JleTelbHOCTb, OLIeHWBaTh COOTBETCTBUE pe3y/bTaTOB
11eJ15IM, OL[eHUBATh PUCKU TIOCTIe/ICTBUM JIeSITe/TbHOCTH;
KOOD/IMHUPOBAaTh U BBLITIONHATH PabOTy B YCIOBUSIX peajibHOr0, BUPTYa/JIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/IeNCTBYS;
pa3BUBaTh KpeaTUBHOE MbILLIJIeHHe TIPY pellieHNH KU3HeHHbIX TTPobJieMm.
Ba3oBble ncciejoBaTe/IbCKHe AeHCTBUS:
BMaJileTh HAyuHOW TEepMUHOJIOTHeN, K/IIOUeBbIMA TIOHATHUSIMM U MeTOAaMU
($uU3MUeCKOU HayKu;
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B/Ia/IeTh HaBbIKaMM yueOHO-MCC/Ie/[0BaTe/IbCKONH M TIPOEKTHOW JesTebHOCTU B
o6s1acT¥ GU3MKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATETbHOMY TTOUCKY METO/IOB
pellieHUs] 3a7au  (U3NUYECKOr0 COJI€P)KaHUs, TNPUMEHEHHIO pa3/IMUHbIX METO/IOB
T03HaHMUS;

BMQJIeTh BHJAMU  JIeITeIbHOCTM [0 TIOJyUYeHWIO HOBOTO 3HAHWS, €ro
WHTEepIpeTalyy, Tpeobpa3oBaHUI0 ¥ IIPUMEHEHHIO B PA3/IMUHBIX yUeOHBIX CUTYalUsIX, B
TOM YHCJIe TIPU CO3/IaHUH YUeOHBIX TIPOEKTOB B 00/1aCTH (hH3HKH;

BBISIB/ISATH TIPUUYMHHO-CJIeICTBEHHbIE CBSI3 U aKTya/IM3UpPOBaTh 3a/lauy, BbIIBUTATh
TUTIOTe3y e€ pellleHus], HAXOJUTh apryMeHThI /IS J0Ka3aTe/bCTBa CBOMX YTBEPIKAEHUH,
3a/laBaTh TlapaMeTPbl U KPUTEPUH PeIIeHNSs;

aHA/TM3UPOBATh ITIOJIyUYeHHbIE B XOJie peIleHHs 3aJaud pe3y/ibTaThbl, KPUTHUECKH
OLIeHHBAaTh WX JJOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHHE B HOBBIX yC/IOBHUSX;

CTaBUTb ¥  (OpMYyJUpOBaTh COOCTBEHHblEe 33Jj@aud B  0Opa3oBaTe/bHOMN
JesITeJTbHOCTH, B TOM YHCJIe TIPU U3yUeHUH (PU3KKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[HsIM, OL[€HUBATh TIPHOOPETEHHBIH OIIBIT;

yMeTb TIePeHOCHTb 3HaHUsI 10 (u3MKe B  TIPaKTHUeCKyl0  00J/1acThb
JKU3HE1eATeTbHOCTY;

yMeTb UHTEeIPUPOBaTh 3HAHMS U3 Pa3HbIX MPeJAMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE WU, MPe/jlaraTb OpUrHHA/IbHBIE TTOAXO0/IbI U PeIeHus;

CTaBUTH MPOOIEMBI U 3a/IaUH, [IOMyCKAIOII[[e a/lbTePHATUBHBIE PeIlleHHs.

Pabora c uaopmanmeii:

B/IaJIeTh HaBBIKAMHU TIOJy4YeHUs WHGOpMaMK (GU3NUECKOTO COZEpXKaHUsl U3
WCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIEeCTB/ISATh TIOMCK, aHaJIu3,
CHUCTeMaTH3allii0 W UWHTepIipeTalyio WHGOPMAI[MK Pa3/UuUHBIX BUJOB U (opm
TIpe/ICTaB/IeHNUST;

OLI€HMBATb ZIOCTOBEPHOCTh MH(MOPMAIIWY;

WCII0/Tb30BaTh CPe/ICTBA MH(OPMAIIMOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJIOTHH B
pellleHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥ OPTaHU3aI[MOHHBIX 3a/jau C COOMI0IeHreM
TpeOOBaHMIM SProHOMHKM, TEXHHKHA 0e301aCHOCTH, THTHEHBI, pecypcocheperxeHws,
MPAaBOBBIX U ITUUECKUX HOPM, HOPM MH(OPMAI[MOHHOW 06e3011acHOCTH;

CO3/1aBaTh TEKCTbI (DU3UUECKOTO COJIEP’KAaHUSI B pa3/MUHbIX (opmMaTax C y4ETOM
Ha3HaueHWs WHGOPMAILMM W 1leJleBOM ayJUTOPHH, BbIOMpasi OINTUMalbHYIO GHopMy
TIpe/ICTaB/IeHUsI ¥ BHU3yan3aljii.

KoMMyHHUKaTHBHBIE YHHBEPCA/TbHbIE yueOHbIe IeHCTBHUS:
OCYIIIeCTB/IAThL 00IIeHre Ha YPoKax (HM3UKH U BO BHEYPOUHOM [1esiTeTbHOCTH;
pacrno3HaBaTh MpeAnoChbUIKM KOH(MIMKTHBIX CUTYyal[ii U CMSITYaTh KOH(JIUKTHI;
Pa3BEPHYTO U JIOTUUHO M3J1araTh CBOK TOUKY 3PEHMSI C UCI0/Ib30BaHUEM SI3bIKOBBIX
CpeJiCTB;
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MOHUMaTb W UCI0J/Ib30BaTh TMpeMMyIlleCTBa KOMAaHJHOW U WHAUBUJYa/lbHON
paboThI;

BbIOMpATh TEMAaTUKy U MeTO/Ibl COBMECTHBIX JeMCTBUH C YUETOM OOIIIMX UHTEPeCOB
Y BO3MO>KHOCTeW Ka)K/I0Tr0 WieHa KOJIJIEKTHBA;

MPUHUMATh 1|11 COBMECTHOU JiesiTe/IbHOCTH, OpPraHW30BbIBaTh U KOOP/IMHUPOBATh
JIEUCTBUS T10 €€ NOCTWXKEHUIO: COCTABJIATh TJIaH IeMCTBUM, PacCIipeie/isiTh POJIM C YYETOM
MHEHHI yYaCTHUKOB, 00CY»K/]aTh Pe3y/IbTaTbl COBMECTHOM paboThl;

OlLleHMBaThb KaueCTBO CBOEro BK/aJa W KaKAOr0 yuaCTHMKA KOMaH[bI B OOIIHiA
pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBble  TPOEKThbI, OLIEHWBaTb WAed C TO3ULUM  HOBU3HBI,
OPUTMHAJ/ILHOCTHU, MPAaKTUYeCKOW 3HaUMMOCTH;

OCYILL[eCTBJ/ISITh MO3UTHUBHOE CTpaTerkuyeckoe IMoBe/leHUe B Pa3/IMYHbIX CUTYal[UsX,
TIPOSIB/ISITH TBOPUECTBO U BOOOpa>keHUe, ObITh MHULIMATHBHBIM.

PerynAaTuBHBIE YHUBEpPCA/IbHbIE yUeOHbIE AefiCTBHUSA
CamoopraHu3anus:
CaMOCTOSITe/TEHO OCYIL[eCTB/ISITh M03HABATEIBHYIO /IeATeTbHOCTb B 00/1aCTH (HHU3UKH
Y aCTPOHOMMUM, BBISIBJISITH IPO0JIeMBI, CTaBUThL U (POPMYIMPOBaTL COOCTBEHHbIE 3a/laul;
CaMOCTOSITe/TbHO COCTaBJ/ISITh IJIaH peIlleHus] paCuéTHbIX M KaueCTBEHHBIX 3ajad,
TJIaH BBITTOJIHEHHSI TIPAaKTUUECKOM paboThl C yuéTOM UMEIOIIUXCS pecypCoB,
CcOOCTBEHHBIX BO3MOXKHOCTeH 1 TIPeIIIOUTeHHH;
JlaBaTh OL|EHKY HOBBIM CUTYaLUsIM;
PaCIITUPSATh PaMKH yueOHOT0 TIpe/]MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHHH;
7lelaTb ~ OCO3HAHHBIA  BLIOOp, ApryMeHTHpOBaTh ero, Opatb Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;
OLIeHHBaThb NTPUOOPETEHHBIM OIbIT;
criocobcTBOBaTh (POPMHUPOBAHUIO W TMPOSIBJIEHUIO 3PYAUIMHM B 00jacTh (DU3HKH,
TIOCTOSTHHO TIOBBIIIIAaTh CBOM 00pa30BaTe/bHbIA U KY/IbTYPHbIN YDPOBEHb.
CaMOKOHTPO/Ib, SMOLIMOHA/IbHBIN UHTE//IeKT:
JlaBaTb OLIEHKY HOBBIM CHUTyaldsiM, BHOCUTb KODDEKTHBbI B [1eATebHOCTb,
OLIeHMBaTh COOTBETCTBHE Pe3Y/IbTATOB LIeJIsSIM;
B/aZIeTh HaBbIKaMM T103HaBaTe/JbHOW peduieKCMM KaK OCO3HaHWsI COBepIllaeMbIX
JIeCTBUM U MBIC/TUTE/IbHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBAHUM;
WCTO0/Tb30BaTh TIpUEMBbI pedieKCUW [jisi OLeHKHA CHTyallud, BbIOOpa BEpHOTO
peleHus;
yMeTb OLIEHUBAaTb PUCKU U CBOEBPEMEHHO MPUHUMATh PeLleHHUs M0 UX CHUKEHUIO;
NMPUHUMaTb MOTHUBBI W apryMeHTbl [JIpyTMX TpWd aHajau3e pe3yJ/bTaToB
JlesiTeTbHOCTH;
TIPUHUMATh Cebsl, TIOHUMast CBOM HeJJOCTaTKH U IOCTOMHCTBA;
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NMPUHAMATh MOTHMBBI U apryMeHTbl [APYTMX TIpM aHa/iu3e pe3y/bTaTOB
JesiTeIbHOCTY;

MpU3HABaTh CBOE TIPAaBO M MPaBO JIPYrHUX Ha OLIHOKH.

B miporjecce OCTWKEHUWSI JIMUYHOCTHBIX pe3y/JbTaTOB OCBOEHHS IPOTrPAMMBbI TI0
bu3MKe 119 YPOBHS cpeHero oo1rero obpa3oBaHus y 00yUaroIUXCsl COBEPIIeHCTBYETCS
9MOLIMOHA/IbHBIN UHTEIEKT, MpeArio/ararwiiyuii ChoOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BK/IIOUYAIOIETO CIHOCOOHOCTh ITOHMMATh CBOE 3SMOIMOHATBHOE
COCTOSIHWe, BU/IETh HaIlpaB/IeHHsI PA3BUTHSI COOCTBEHHON IMOIMOHAIBLHOU Chepbl, ObITH
YBepPEHHBIM B cebe;

CcaMopery/JMpoBaHUsl, BK/IIOUAIOIIEr0  CaMOKOHTPOJIb, YMeHHe TIpUHHAMAaTh
OTBETCTBEHHOCTb 3a CBOE TOBe/IeHHe, CITOCOOHOCTb aZlalTUPOBATLCS K IMOLIMOHA/ILHBIM
HM3MeHEeHUSIM U TIPOSIB/ISITh THOKOCTD, OBITh OTKPLITHIM HOBOMY;

BHYTpEHHEeW MOTHBAllM{, BKJIIOUAIOIIed CTpem/ieHHe K [OCTIKeHWIO Iieid U
yCriexy, OITHMH3M, WHULIMAaTUBHOCTh, YMeHHe [elCTBOBaThb HCXOZAS W3 CBOMUX
BO3MO>KHOCTEH;

IMIMATUW, BK/IIOUAIOIeH CMOCOOHOCTh TIOHMMAThb 3MOI[MOHATBHOE COCTOSHUE
IPYTUX, YUUTBIBATb €ro MPU OCYIeCTBIeHUH OO0I1[eHus, CTIOCOOHOCTh K COUYBCTBUIO U
COTepe’KMBaHUIO;

COLIMATbHBIX HABBIKOB, BK/IFOUANOIIMX CIOCOOHOCTh BBICTPAaWBaThb OTHOIIEHMS C
JPYTUMH JTFOZBMH, 3a00TUTHCS, TIPOSIB/IATL UHTEPEC U pa3peniaTh KOHMIUKTHL

ITPE/IMETHBIE PE3YJIBTATBI

K xoniry obyuenuss B 10 Kjacce rpefMeTHble pe3y/bTaThl Ha 6a30BOM ypOBHe
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yYaroLMXCsl yMeHU:

JIeMOHCTPUPOBaTb Ha TMpUMepax poab U MeCTO (GU3NKA B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbI MHDPA, B pPa3BUTUHM COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKOU JIesITe/IbHOCTH JTFO/Ie;

YUUTBhIBaTh  TpaHULIbl  TPUMEHEeHUsT  U3y4YeHHbIX  (U3UUYECKUX  MoO/lesiei:
MaTepua/ibHasi TOYKa, WHepI[Ma/jbHasi CUCTeMa OTCuYéTa, abCOMIOTHO TBEpJOE Tero,
WJea/ibHbIM Ta3, MOJeIW CTPOEHHs Ta30B, >XUIKOCTeH W TBEDPABIX Tes, TOUeUHbIU
3/1eKTPUUeCKUM 3apsifi Py pellieHnH (PU3nJyecKrx 3ajjay;

pacro3HaBaTh ¢u3nyeckue siBjieHUs1 (TpoLecchl) U OOBSICHATH WX Ha OCHOBe
3aKOHOB MeXaHWKH, MOJEeKY/IIpPHO-KMHEeTUYeCKOM TEeOpUM CTPOeHHs BellecTBa U
3JIeKTPOJMHAMUKHU: PaBHOMEDHOE M DPAaBHOYCKOPEHHOe IPSIMOJIMHEMHOe [IBW)KeHUe,
cBo0OO/IHOe TIafieHre Tesl, ABW)XKeHWe T0 OKPY)XHOCTH, WHepIusi, B3aUMOJeUCTBUe Tel,
muddysus, 6pOyHOBCKOe OBHKeHHWe, CTPOeHHe KUAKOCTel U TBEPABIX Tesl, W3MeHeHue
oObéMa Ten TIpM HarpeBaHUM (OXJIaXKE€HWM), TeIUIOBOe paBHOBecHe, HCTapeHue,
KOH/IeHCaLus, [/IaB/IeHre, KPUCTa/lJIM3alys, KUIIeHUe, BJIaKHOCTh BO3/1yXa, IOBBILLIEHHe
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[iaBJIeHUs Trasa Ipyd ero HarpeBaHWU B 3aKPbITOM COCYyZe, CBA3b MeXAy IapaMeTpamu
COCTOSIHHMS r'a3a B U30IPOLeccax, 3/1eKTpusaLys TeJjl, B3auMO/enCTBYe 3apsi/i0B;

OMKCHIBATb MEXaHWYECKOe [IBW)KEHWe, WCIOob3ysl (PU3UUeCKUe BeJIUUYMHBIL:
KOOpJAUHATA, IyTh, IepeMelleHrne, CKOpOCTb, YCKOPeHHe, Macca Teja, CHJa, UMILYJIbC
Tesla, KWHETUUeCKasi »HHeprus, I[IOTeHLMalbHasi »HHeprus, MexaHuuyeckas pabora,
MeXaHWYyecKasi MOLHOCTb; NPU OINMWCAHUU TPaBWIbHO TPaKTOBaTb (PM3WYECKUN CMBICI
WCTO/b3yeMbIX BeJIMUMH, UuX 0003HaueHusi M eAUHULbI, HaXOAWUTb (OPMYIIbI,
CBSI3bIBAIOLIME TAHHYIO (PU3MUYECKYIO BeJIMUMHY C [PYTMMH BeJIMUYMHAMUY;

OIUCHIBATH M3yYeHHble TerUIOBble CBOMCTBA TeJ U TeIlIOBble SIBJIEHUS, WCIIO/b3Ys
(m3ruecKue BeMUMHBL: JlaB/leHre rasa, TeMreparypa, Cpe/iHsisi KMHeTUUecKas SHeprus
XaOTUUYeCKOro [BWKeHUs MOJIeKys, CpeJHeKBa/JpaTUyHas CKOpPOCTb  MOJIeKY.I,
KOJINUeCTBO TeIUIOThI, BHYTPeHHssl SHeprus, paboTa ra3a, Ko3Gh(UIMEeHT I0Jie3HOTOo
JeMCTBUS TEIJIOBOTO JBWUraTesisl; NIPU OMNMCAHWK MPaBUIbHO TPaKTOBaThb (PU3UUYECKUUI
CMBIC/I UCMO/b3yeMbIX BeJWYMH, UX 00O03HAueHWs W eJWHULIbl, HAXOOUTb (OPMYJIbI,
CBSI3bIBAIOLLME IAHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTMMHU BeJIMUMHAM;

OMKCHIBATH H3YUEHHbIE >JIEKTPUYECKHWe CBOMCTBA BellleCTBAa U 3/eKTpUYeCcKue
siBJleHus1 (TPOLIeCChl), UCIOMb3ys (U3NYecKue BeIUUMHBI: 3/IeKTPUUeCKU 3apsf,
JIeKTpUYeCcKoe I10J1e, HalpsyKEHHOCTh I10JId, MOTeHLjuas, pasHOCTh I[MOTEHLIUAIoB; IIpU
OMKWCAHUU TPaBU/IBHO TPAKTOBaTh (PU3UUECKUM CMBICJA WCMO/b3yEMbIX BeJUYMH, WX
o003HaueHUss U eIVHUIIbI; yKa3biBaTh (DOPMYJIbl, CBSI3bIBAKOILME JaHHYIO (DU3UUECKyIO
BeJIMUVHY C APYTMMU BeJIMYUHAMU;

aHa/IM3UpoBaTh (U3HMUYEeCKUe NPOLeCChl U SIBJIeHUs, UCIIOb3ys (PU3NUYeCKUe 3aKOHBI
Y TPUHLMIBL 3aKOH BceMupHoOro taroteHus, I, II u III 3akoHel HbroTOHaA, 3aKOH
COXpaHeHUs1 MeXaHWUYeCKOW SHepruM, 3aKOH COXPaHeHWs HWMITy/1bCa, [PUHLUIT
CylHeprosvuLyi Cuja, T[PUHLIUII paBHOIIpaBUsA UHepPLUa/bHBIX CUCTEM OTCYETa,
MOJIEKY/IIPHO-KVUHETUUECKYI0O TeOPUHD CTPOEHUs BellleCTBa, ra3oBble 3aKOHBI, CBS3b
cpefjHel KWHETUUeCKOW SHepPrud TeIIOBOTO [BW)KEHHsI MOJIeKyJl C abCoJOTHOM
TeMITepaTypOM, TepBbIM 3aKOH TePMOJVMHAMHUKH, 3aKOH COXPaHEHHUsl 3JIeKTPUYeCKOIo
3apsiZia, 3akKoH KysioHa, MpW 3TOM pa3nvuaTh CI0BeCHYH ()OPMY/IHMPOBKY 3aKOHa, ero
MaTeMaTHuecKoe BbIpakeHHe U yC/10BUS (ITpaHULIbl, 00/1acTH) IPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE TIDUHLIMIIBI JEeMCTBUS MallliH, NMPUOOPOB M TeXHUYECKUX
YCTPOMWCTB; pa3nuyaTh YCAOBUSI UX 0€30MacHOr0 WCIO/Ib30BaHUsI B TIOBCEAHEBHOM
JKU3HY;

BBIIO/IHATH SKCIIEPUMEHTBI 110 UCC/IeI0BaHUI0 (PU3UUeCKUX SIBJIEHUN U MPOLIeCCOB C
WCII0/Ib30BaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEpeHWW, Tpu 3TOM (POPMYJIMPOBaTh
npobsiemy/3afjauy MU TUMOTe3y yueOHOro SKCHepuMeHTa, COOMpaTh YCTaHOBKY W3
Tnpe/i/ioKeHHOT0 000pY/I0BaHus, POBO/IUTE OMBIT U (POPMYIMPOBATh BHIBO/IBI;
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OCYIeCTB/ISITh TIPSIMble U KOCBEHHbIe M3MepeHUs] (PM3UUeCKUX BeJMYUH, NPU 3TOM
BbIOMpaTh OMNTUMAJIbHBIM CIIOCO0 HW3MepeHUss W UCIO0Jb30BaTh W3BECTHbIE METO/IbI
OLIeHKM TOTpPeIHOCTel U3MepeHUl;

MCC/IeJOBaTh 3aBUCMMOCTH MeXAYy (U3MYeCKUMHU BeJIMUMHAMU C MCIIO0/b30BaHUEM
MPSIMbIX U3MepeHUH, TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATh pe3y/bTaThbl
TOJTyUeHHOW 3aBUCUMOCTH (M3UUYECKUX BeJIMUMH B BHUAe Tab/uvl] ¥ rpaduKOB, /AenaTh
BBIBO/IbI 110 pe3y/ibTaTaM UCC/ej0BaHus;

cobsrofaTh rpaBusia 6e30MacHOro Tpy/ia MpU MPOBeJeHNH UCC/IeZloBaHUM B PAMKax
yueOHOTO 3KCrieprMeHTa, yueOHO-MCCiefoBaTe/lbCKOM W TIPOEKTHOU [eATeTbHOCTH C
WCTI0/Tb30BaHMEM U3MepUTeTbHBIX YCTPONCTB U JJabopaTopHOTro 000pyI0BaHuS;

pellaTb pacuéTHbIe 3a/auyd C SIBHO 3a/laHHOM (PU3WUECKOW MOJe/bl0, UCMO/Ib3YS
¢du3MuecKkre 3aKOHBI W TIPUHIWIBI, Ha OCHOBE aHajW3a YCAOBUS 3aJaud BbIOUpATh
bu3MUeCcKy0 MO/ie/Tb, BbIeNSTh GH3UUecKre BeJTMUUHbI U (hOpMYJIbl, HEOOXOUMBIe IS
eé pelleHHsi, TPOBOJUTh pPacyéThl U OL€HMBATh PeajbHOCThb TMOJyYeHHOrO0 3HaueHWs
(bU3MUecKor BeJIMUUHBI;

pelaTh KayeCTBEHHbIe 3a/jlauM: BbICTPaWBaThb JIOTUUECKU HENPOTHBOPEUYUBYIO
L[ETIOUKY pacCy>X/eHW C OrNopod Ha U3yuyeHHble 3aKOHbI, 3aKOHOMEDHOCTU U
dbu3nyeckue siB/IeHNS;

WCII0/Ib30BaTh TIPU peIlleHuH YueOHBIX 3a/lau COBpeMeHHble WHMOPMaI[MOHHbIe
TeXHOJIOTUW [jIs1 TIOUCKA, CTPYKTYPUPOBAaHWS, WHTEpIipeTalud W TpeJCTaB/IeHUs
yueOHOM ¥ Hay4YHO-TIONY/IIPHOM MH(OPMALUHY, TT0/TyYeHHOW U3 Pa3/IMUHbIX HCTOUYHUKOB,
KPUTHUYECKH aHa/TM3UPOBaTh M0Jyd4aeMyt0 UH(POpPMaALIUIO;

MIPUBO/IUTL TIPUMEphI BKJ/IaJla POCCUMCKHUX U 3apyOeXXHbIX YUEHbIX-(PU3UKOB B
pa3BUTHE HayKH, 0ObsSICHEHHE TTPOL[eCCOB OKPY)KAIOIIero MUpa, B Pa3BUTHE TEXHUKHU U
TeXHOJIOTUH;

MCI0J/Ib30BaTh TeOpeTUUeCKWe 3HaHWsS 1Mo (r3UKe B TOBCEAHEBHOW >XU3HU [JIsi
obecrieueHrsi 06e30MacHOCTM Tpu oOpaljeHUH C TIpubopaMyd UM TeXHUUEeCKUMU
yCTPOWCTBAMU, [Jii COXPaHEHWs 3[0pOBbsS U COOJIIOJeHUST HOPM 3KOJIOTHUECKOTO
MOBeZIeHUs1 B OKpYKatolleli cpejie;

paboTaTh B Tpyrre C BBIMOJHEHWEM Pa3/IMYHbIX COL[MA/IbHBIX POJiei, TJIaHHPOBaTh
paboTy TpyImbl, paLUMOHA/JLHO pachpefensaTb 0053aHHOCTM U TJIaHUPOBAaTh
JeATeJIbHOCTb B HECTaHAAPTHBIX CUTYalUsX, afleKBaTHO OL€HWBAaTh BKJ/aJ KaXKJOro U3
yYaCTHUKOB TPYIIITHI B pellieHre pacCMaTpHUBaeMOM MpoOIeMbl.

K xoniyy obyuenuss B 11 Kjacce rpefMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTh Y 00YyUarOIIUXCsl YMEHUM:

JE€MOHCTPHMPOBaTh Ha TMpUMepax poJb W MecTo (U3MKU B (HOPMHUPOBAHUU
COBpEMEHHOM HAay4YHOM KapTMHbl MHpa, B Pa3BUTUU COBPEMEHHOW TEeXHUKU U
TEXHOJIOTMM, B TIPAKTUUECKOW [IesiTeJIbHOCTH JIOeH, LeJIOCTHOCTb U eJUHCTBO
(r3nUecKor KapTUHbI MUDa;
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YUUTHIBATh TPaHULIbI MPUMEHEHUs] W3YUeHHbIX (M3UUeCcKuX Mojesieli: TOUeUHbIN
3/IeKTPUUECKUM 3apsi]], Tyu CBeTa, TOUeUYHbIM UCTOYHUK CBeTa, si/jepHasi MOZieJib aToMa,
HYKJIOHHasi MO/ie/Tb aTOMHOT'O si/[pa MpHY pellieHnH Pu3nyecKux 3a/iay;

pacrio3HaBaTh GuU3NUeCKHe sBjieHUs1 (TPOLeCcChl) U OOBICHATH WX Ha OCHOBE
3aKOHOB 3JIEKTPOJAVUHAMUKA W KBAHTOBOW (DM3UKHU: 3jeKTpuuecKas MNpPOBOAUMOCTb,
TeI/I0OBOe, CBETOBOE, XUMWUECKOe, MarHUTHOe [eWCTBUS TOKa, B3auMO/IelCTBUE
MarHuTOB, 3/IEKTPOMarHUTHAsE UHAYKIMS, AeMCTBHe MarHUTHOTO TI0JIS Ha MPOBOJHUK C
TOKOM W ABWDKYIIIMICS 3apsi/i, 3/IeKTPOMarHUTHbIe Koie0aHWs ¥ BOJTHBI, TIPIMOJTUHENHOe
pacrnpocTpaHeHue CBeTa, OTpakKeHue, TpejioM/ieHre, UHTepdepeHLUs, AudpakLUs U
nosisipu3alivsi CBeTa, AWCIiepcysi cBeTa, (oTosnekTpuueckuii 3ddekT (dboToaddexr),
CBETOBOE /laBjieHHWe, BO3HUKHOBEHWe JIMHeWMUaToro CrekTpa aToMa BOJOpO/a,
ecTeCTBeHHasl U UCKYCCTBEeHHasi pa/JuOAaKTUBHOCT;

OMUCHIBAaTb U3yueHHble CBOMCTBA BelllecTBa (2/IeKTpUUECKUe, MarHUTHbBIE,
ONTUYECKUe, 371eKTPUUECKYH0 MPOBOAUMOCTb pa3/IMUHbIX Cpe/l) U 3/IeKTPOMarHUTHbIe
siBfieHus1 (TIPOLIeCChl), UCMOJb3Ys (U3UYecKre BeTUUYUHbBI: JIeKTPUUYECKUM 3apsif], cuia
TOKa, 9/eKTPUUeCKOe HarpsbkeHue, 3JeKTpUYeckoe COMpPOTUBJIEHHWE, Pa3HOCThb
TIOTeHI[A/IOB, YeKTPO/IBIKYIIasi CUsla, paboTa TOKa, MHAYKLIMS MarHUTHOTO TTOJIs, CHJia
Awmrnepa, cuna JlopeHlla, WHAYKTUBHOCTb KAaTYLUKW, SHEPrusi 3/€KTPUUYECKOTO U
MarHUTHOTO TIoJiel, TIepuo/| ¥ YacToTa KojiebaHui B KosiebaTebHOM KOHTYpe, 3apsif U
CWJla TOKa B TIPOIlecCeé TapMOHUYECKHX 3/IEKTPOMAarHUTHBIX KoyieOaHWM, (OKyCcHOe
paccTossHUe U OITHYecKas CWia JIMH3bI, T[pPA OMUCAaHWUM TIPAaBUJIBHO TPaKTOBAaTh
(bu3MUecKuii CMBIC/ KCIIO/Ib3yeMbIX BeJMUMH, WX 0003HaUeHUs U eIMHULIbI, YKa3bIBaTb
dbopMy b, CBS3bIBaIOIME AAHHYIO (DHM3UUECKYI0 BeIMUMHY C IPYTHMU BeJIMUYMHAMU;

OTMUCHIBAaTh M3yUeHHbIe KBAHTOBbIE SIBJIEHUSI U TPOLECChl, UCTIO/b3Ysl (hH3UUecKue
BeJIMUUHBI: CKOPOCTb 3/IEKTPOMarHUTHBIX BOJIH, [JIMHA BOJIHBI U YaCTOTa CBeTa, IHepPrusi
Y UMITyJIbC (POTOHA, NepUO/ Moaypacrazia, SHeprusi CBI31 aTOMHbIX si/iep, [PY ONMCaHUU
MIPaBU/ILHO TPAaKTOBaTh (hM3MUECKUH CMBIC/ MCTI0/Ib3YeMbIX BeJIMUMH, X 0003HaUeHUs U
eIUHULIbI, YKa3bIBaTh (OPMYyJibl, CBSI3bIBaloOll[Me [aHHYI (U3UUECKYH0 BeJUUMHY C
APYTUMU BeJTMYMHAMMU, BBIUMC/ISTh 3HaUeHre (hr3uueCckou BeJIMUrHbI;

aHa/IM3MPOBaTh (hU3MUeCKre MPOLIECChl U SIBJIEHUS, UCTIOMb3Ys (PU3NUYecKre 3aKOHBI
W TpUHIMMBL 3aKOH OMa, 3aKOHBI MOC/Ie/I0BaTe/IbHOTO W Tlapa/ljie/lbHOTO COeJUHEeHUs
MIPOBOJJHUKOB, 3akOoH [Dxoyns—J/IeHIla, 3aKOH 3/IeKTPOMarHUTHOW HWHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO ~ pacripoCTpaHeHWsi CBeTa, 3aKOHbl OTPa)KeHWsI CBeTa, 3aKOHbI
rpe/ioM/IeHUs1 CBeTa, ypaBHeHHe OWHILTelHa Ajs (GoTo3ddekTa, 3aKOH COXpaHEHUsI
SHEepPruM, 3aKOH COXPAaHEHHs WMMITyJ/IbCa, 3aKOH COXpaHeHUsl 3/IeKTpPUUYecKoro 3apsija,
3aKOH COXpaHeHMsi MacCOBOTO UMC/Ia, MOCTy/aThl bopa, 3aKOH paZilM0aKTUBHOIO pacnaja,
MpU 3TOM pa3/IvuaTh CJOBECHYIO (OPMY/JUPOBKY 3aKOHa, €ro MareMaThuyeckoe
BbIpaKeHHe U yC/I0BUs (FPaHULIbI, 06/1aCTH) TPUMEHUMOCTH;
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oTpe/ie/IiTh HarpaB/ieHre BeKTOpa WHAYKIMA MarHUTHOTO TI0JIsS TIPOBOAHUKA C
TOKOM, CUJIbl AMIiepa v CUsibl JIopeH1ia;

CTPOUTb U OMUCHIBATh M300pa’keHUe, CO3/laBaeMoOe TJIOCKUM 3epKasioM, TOHKOMN
JINH301;

BBITIO/THATh 3KCIIEPUMEHTBI TI0 UCC/Ie/IOBaHUI0 (DU3MUeCKUX SIBJIEHUU U TIPOLIeCCOB C
WCTIO/Tb30BaHMEM TIPSIMBIX W KOCBEHHBIX W3MepeHui: Tpu 3ToM (HOpPMYyIUpPOBATh
npobsieMy/3aZiauy W TUIOTe3y YyueOHOro SKcreprMeHTa, coOHpaTh YCTaHOBKY W3
Tipe/I/I0KeHHOTro 060pyI0BaHs1, IPOBOUTE OIBIT U (DOPMY/TMPOBATh BHIBOBI;

OCYIIIeCTB/ISATh MPsIMble U KOCBeHHbIe u3MepeHusi (GH3NUeCKUx BeJIMYWH, TIPH 3TOM
BbIOMpaTh OMNTUMAJIbHBIM CIIOCO0 W3MepeHUss W UCTO0Jb30BaTh W3BECTHbIE METO/IbI
OLIeHKM TOTpeIHOCTeN U3MepeHUl;

MCCe/IoBaTh 3aBUCMMOCTU (DU3MUECKHUX BEJIMUMH C HCIIO/b30BAaHHUEM TIPSIMbIX
W3MepeHW: TP STOM KOHCTPYHMPOBaTh YCTaHOBKY, (UKCUPOBaTh pe3y/IbTaThl
TOJTyUeHHOW 3aBUCUMOCTH (M3UUYECKUX BeJMUMH B BHUAe Tabyuvl U rpaduKOB, AenaTh
BLIBO/IbI TIO pe3y/ibTaTaM MCC/Ie/I0BaHus;

cobsrofaTh rpaBusia 6e30MacHOro Tpy/ia MpU MPOBeJeHNH UCC/IeZloBaHUM B PAMKax
yueOHOT0 3KCriepuMeHTa, yueOHO-MCCiefoBaTelbCKOM W TIPOEKTHOU [1eATebHOCTH C
WCTI0/Tb30BaHMEM U3MepUTeTbHBIX YCTPONCTB U JJabopaTopHOTro 000pyI0BaHuS;

pelllaTh PAacuéTHbIe 3a/laud C SIBHO 3a/laHHOM (DH3UUeCKON MO/e/blo, WCI0JIb3Ys
¢du3MuecKkre 3aKOHBI W TIPUHIWITBI, Ha OCHOBE aHajW3a YC/AOBUS 3aJaud BbIOUpATh
bu3MUeCKy0 MO/ie/Tb, BbIeSTh hH3UUeCKre BeJTMUUHbI U (hOpMYJIbl, HeOOXOAUMBIe IS
eé pellleHus], TIPOBOAUTh pPacyéTbl U OL[EHWBAThb PeajbHOCTb TOJIyUeHHOTO 3HAaueHUs
(bU3MUecKor BeJIMUUHBI;

pelllaTb KauecTBeHHble 3ajlaud: BbICTpAaWBaThb JIOTUUECKU HENPOTUBOPEUUBYIO
[[ETIOYKY PpacCy>KIeHUM C Oropod Ha WU3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH W
dbu3nyeckue siB/IeHNS;

WCII0/Ib30BaTh TIPU pellleHuM YueOHBIX 3a/lau COBpeMeHHble WH(MOPMaI[MOHHbIe
TeXHOJIOTUM Jijis TIOMCKa, CTPYKTYDUPOBaHWsS, WHTepHpeTallid W Tpe/|CTaB/eHus
yueOHOM ¥ Hay4YHO-TIONY/IIPHOM MH(OPMALUHY, TT0/TyYeHHOW U3 Pa3/IMUHbIX HCTOUYHUKOB,
KPUTUUECKU aHa/IM3UPOBaTh TMOyuaeMyr UH(OopMaluio;

OOBSICHATb TIPUHIUIIBI JIeWCTBUSI MalllMH, TPUOOPOB M TeXHUUECKUX YCTPOMCTB,
pa3/inyaTh yCA0BHUs MX 6e30MacHOr0 UCI0/Ib30BaHUs B TTOBCEeJHEBHOM >KM3HHU;

MIPUBOAUTh TIPMMEpPbl BK/IaJa POCCHUMCKUX U 3apyOe)KHBbIX YUEHBIX-(U3UKOB B
pa3BUTHeE HayKH, B 00bsiICHEHUEe TPOLIeCCOB OKPY>Kaloll[ero MUpa, B pa3BUTHe TEXHUKU U
TeXHOJIOTUI;

MCI0J/Ib30BaTh TeOopeThuUeCcKue 3HaHUs 10 ¢uU3UKe B TIOBCEHEBHOM >XU3HU [IJIsi
obecrieueHusi 0e30MacCHOCTH MpU  OOpaljeHud ¢ TIpubopaMH W TeXHUUeCKHUMH
yCTPOMCTBAMHU, [Jisi COXpaHEHHUsl 3/0pPOBbsS W COOJIFOJeHUST HOPM 3KOJIOTUYECKOTO
TOBe/IeHUs B OKpY>Karoller cpe/ie;
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paboTaTh B Tpymre C BHITOJTHEHWEM Pa3/IMUHBIX COI[MA/IbHBIX POJiei, TJIaHHPOBaTh
paboTy Tpymmbl, palMOHaJbHO pacrpefensT 00s3aHHOCTH U TUIAHHPOBATh
JlesITe/IbHOCTh B HeCTaHJAPTHBIX CUTyalMsIX, a/leKBaTHO OL€HMBAThb BKJIAJ| KaKJOro W3
YUaCTHUKOB TPYIIIbI B PellieHre pacCMaTpyUBaeMoii po0ieMsl.
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TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBIE
HaumMeHoBaHMe pa3/e/ioB U TeM (uudposBbie)
Ne n/nn KonrtponbHeie | IIpakTHuecku
NPOrpaMMBblI Bcero oOpa3oBaTe/bHBIE
pPadoThI e padoThI
pecypchbl
Pa3pen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmoTeka IIOK
1.1 ®u3KKa U MeTO/[bl HAYYHOI'0 TI03HaHKS 2 1 hitps://m.edsoo.r/7f41b72
Wtoro no paspeny 2
Pazgen 2. MEXAHUKA
2.1 KunemaTuka 5 Bubmmorexa TTOK
https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Huraniia 7 https://m.edso0.ru/7f41bf72
bubmmoreka IIOK
2.3 3aKOHbI COXpaHeH!sI B MeXaHUKe 6 1 1 hitps://m.edsoo.ru/7f41bf72
Wtoro no pa3zpeny 18
Paspen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN 10 1 1 Bbubmioreka IIOK
) Teopuu https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
32 OCHOBbI TePMOAHHAMHUKH 10 L https://m.edso0.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMS BelLleCTBa. 5 bubmmoreka LIOK
) da3oBbIe MTEPeX0/IbI https://m.edsoo.ru/7f41bf72
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Nroro no pa3geny

24

Paszpen 4. 9JIEKTPOJUHAMUMKA

bubmmoreka ITOK
4.1 OIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
40 [ToCcTOsIHHBIN 3/1€eKTPUYECKU TOK. TOKU B 13 Bubmioreka IIOK
' pasIMyHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro nio pasgeny 22
OBLIEE KOJIMUYECTBO YACOB I10 ITPOTPAMME 68
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11 K/TACC

KosmmuecTBO uacoB J/IeKTPOHHbIEe
No HaumeHnoBaHue
(iudposBbie)
o/ pa3/jejioB U TeM Bcer KonTposibH IIpakTHueck
oOpa3oBaTe/IbHbIE
n nporpamMMsbI 0 ble padoThI ue padoThbI
pecypchbl
Pazgen 1. SJIEKTPOJUHAMUKA
MaruuTtHoe
Hone bubmoTeka LIOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41c
OJIEKTPOMAarHuTH 97c
ast UHAYKLUs o
Wtoro no paspeny 11
Pa3pen 2. KOJIEBAHWSA 1 BOJ/IHBI
MexaHuueckue u bubnuoreka IIOK
2.1 371eKTPOMarHUuTH 9 1 https://m.edsoo.ru/7f41c
ble KoJie0aHus 97c
MexaHuueckue u bubmoreka IIOK
2.2 3/71eKTPOMAarHyuTH 5 1 https://m.edsoo.ru/7f41c
ble BOJTHBI 97c
bubmmoreka IIOK
2.3 Orntrka 10 3 https://m.edsoo.ru/7f41c
97c
Wtoro no pa3zpeny 24

Pa3gen 3. OCHOBBI CIIEIITAJTIbHON TEOPUM OTHOCUTE/IBHOCTH

OCHOBBI
CrielaTbHOM bubmmoreka IIOK
3.1 Teopuu 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTE/IbHOCT 97c
U
HWToro 1o paszeny 4

Pa3pen 4. KBAHTOBASA ®PU3UKA

OneMeHTbI BbubmmoTeka [IOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
ONTHUKU 97c
bubmoTeka [IOK
4.2 CrtpoeHue aToMa 4 https://m.edsoo.ru/7f41c
97c
bubnuoreka IIOK
4.3 AToMHOe 971po S5 https://m.edsoo.ru/7f41c

97c
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Nroro no pa3geny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPODPU3NKU

OnemMeHTbI bubmmoreka IIOK
5.1 aCTPOHOMUH U 7 1 https://m.edsoo.ru/7f41c
acTpodU3UKU 97c
Wroro no pasgeny 7

Paszpen 6. OBOBIIAROIIEE IIOBTOPEHUE

bubmoreka IIOK
0606
6.1 ObrRarorsee 4 https://m.edsoo.ru/7f41c
MIOBTOPEHUE
97¢
Nroro nio pazgeny 4
Pe3epBHoe Bpems 3
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 7
[TPOTPAMME
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