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INOACHUTEJIbHASA 3AIIMCKA

Pabouasi mporpamma Kypca «®usmka» gy 10-11 kmaccos (TipoduabHBIA YPOBeHb) (Jjasiee Mo TEKCTY - IIporpaMma) siBJ/ISIeTCSI KOMITOHEHTOM
OcHoBHOM 00pa3oBaTe/bHOM TIpOrpaMMbl cpefiHero obmiero obpaszoBanuss MAOY COII Nel «ITommdopym», KoTopas pa3paboTaHa Ha OCHOBE
denepanbHOM 06pa30BaTe/ILHOM ITPOrpaMMBbI CpeiHero 0011ero oOpa3oBaHus, ofoopeHHON PefepanbHBIM yueOHO-MeTOAUUECKUM 00beJUHEHUEM TI0
ob6meMy obpa3zoBanuto ot 18 mast 2023 r. U yTBEP>KeHHOU rprkKa3oM MuHripocserieHus Poccun ot 18.05.2023 Ne 371.

ITporpamma paspaboTaHa Ha OCHOBe TpebOBaHMI K pe3y/ibTaTaM ocBoeHWss OCHOBHOM 0Opa3oBaTesIbHOM MpOrpaMMbl CpeAHero o01ero
obpazoBanuss MAQOY COIII Nel «ITosmudopym» € yueToM Mporpamm, BKJIFOUEHHBIX B ee CTPYKTYPY.

[Tporpamma cooTBeTcTByeT TpeboBaHUsIM PeziepaTbHOTO roCyJapCTBEHHOrO 00pa30oBaTe/IbHOTO CTaHZAPTa CcpefHero obiiero obpa3oBaHUs U
obecrieunBaeT JOCTH)KEHUE TJIAHUPYEMBIX pPe3y/ibTaToB 0cBoeHHsi OCHOBHOW 0Opa30BaTe/lbHOM MporpamMMbl cpeiHero obiero obpazoBanus MAOY
COIII Nel «ITomdopym».

[Tporpamma 10 (hr3MKe Ha YpOBHe cpe/iHero o0iiero o6pa3oBaHHs pa3paboTaHa Ha OCHOBe TOJIOKeHWM U TpeOOBaHUM K pe3y/ibTaTaM OCBOEHUs
OCHOBHOU 00pa3oBaTe/lbHOM TIporpaMmbl, TipeActaBieHHbIXx B PI'OC COO, a Takke € yuéToMm (eepasbHOM paboueil pOrpaMMbl BOCITUTaHUS U
Konrieruu npernogaBanus yuebHoro npeaMera «Pu3nka» B 00pa3oBaTe/bHBIX OopraHusanusax Poccuiickoit @epepaiiuy, peanu3yrolux OCHOBHbIE
oOpa3oBaTe/ibHble IPOTrPaMMBI.

ITporpamma mo ¢u3uke orpezenseT o0si3aTe/lbHOe MMPeIMeTHOe CO/lep)KaHue, YCTaHaBIMBaeT PeKOMeHJyeMYyH0 TI0C/ie/0BaTe/TbHOCTb U3yUeHMUsI
TeM W pa3/iesioB y4eOHOro TipegMeTra C YUYETOM MEXIIPeJMETHbIX W BHYTPUIIPEMETHBbIX CBsi3el, JIOTUKA yueOHOTO Tpoliecca, BO3PACTHBIX
ocobeHHocTell obOyuaroufuxcsi. [IporpamMma 1o ¢u3vke JaéT TIpe/CTaB/ieHHWe O LeJisiX, COJep)KaHWU, o0Ieil cTpaTeru 00ydyeHHsi, BOCIIUTAHUS U
pa3BUTHs 00yJarOIIMXCS CpeACcTBaMU yueOHOTo rpeaMeta «Pusnka» Ha yriiyoiEHHOM ypOBHe.

N3yuenne Kypca ¢u3uKu yriay0/JEHHOTO YPOBHS MO3BOJISIET Pear30BaTh 3a/aud MpodecCUOHATbHONM OpHEeHTAllMH, HalpaB/ieHO Ha CO3/laHue
YC/IOBUM /IJ1s1 TIPOSIB/IEHUST CBOUX MHTEJI/IEKTYa/IbHbIX M TBOPUECKUX CTIOCOOHOCTEM KaXKIbIM 00YJaroIUMCsl, KOTOPble He0OXO0[UMBI /IJIs1 TIPO/IOJDKEHH s
oOpa3oBaHus B OpraHU3aLusIX MpohecCHOoHaTbHOTO 00pa30BaHMsI TI0 PA3/IMUHBIM (DHU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CITeL[MaTbHOCTSIM.

B mporpamme 1o ¢u3uKe OnpenensitOTCs TIaHUPyeMble pe3y/bTaThl OCBOEHWsS Kypca (M3WMKH Ha ypoBHe cpefgHero oO0IIero odpa3oBaHWUS:
JIMYHOCTHBIE, MeTalpeJMeTHbIe, TpeJMeTHble (Ha yriyOséHHOM ypoBHe). HaydHO-MeTO/0/I0THYeCKOM OCHOBOM [jisi pa3paboTKu TpeOOBaHWM K
JIMYHOCTHBIM, MeTArpeJIMEeTHBIM U TIPeIMETHBIM pe3y/ibTaTaM O00YYarol[uXCsl, OCBOMBIIMX TPOTPaMMy TI0 (pM3MKe Ha yYpOBHe CpejiHero oOiiero
obpa3oBaHus Ha yr/1y0/IEHHOM YPOBHE, SIB/ISIETCS CUCTEMHO-/1eSITe/IbHOCTHBIN TIOZXO/.

[TporpaMma 1o (pu3smKe BK/IIOUAET:

TJIaHUpYeMbIe Pe3yJ/IbTaThl 0CBOEHUs Kypca (pU3UKY Ha yriiy0/IEHHOM yPOBHE, B TOM UKCJIe TIpeIMETHBIE Pe3y/IbTaThl [0 FoZiaM 00 yUeHHs;

coziep)kaHue yuebHoro npegmMeTa «PHU3MKa» 10 rofiaM 00yueHusl.

[TporpaMMa Mo ¢u3MKe He CKOBBIBAET TBOPUECKYI) WHUIIMATHBY YUWTE/eHM W TIPeAOCTaB/sieT BO3MOXKHOCTH [I/Isi peau3aliii Pa3/InuHbIX
MeTOAMUEeCKUX TIOJXO0/I0B K MperofiaBaHuio (M3MKK Ha yriaybaéHHOM ypOBHE TMPU YCJIOBUM COXpaHeHUst 00s13aTeIbHOM YacTH COZlepyKaHust Kypca.



du3rKa Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPO/BI, BBICTYIasi B KaueCcTBe y4eOHOro rpejMeTa B IIKOJIe, BHOCUT CYLI|eCTBEHHBIN BK/Iaj B
cucteMy 3HaHMM 00 okpyxatoiieM mupe. IIIKonbHBI Kypc (M3MKKM — CHUCTeMOOOpasyloLMid [Jisi eCTeCTBEHHO-HAyUHBbIX Y4eOHBIX IpeJMeTOB,
TIOCKOJIBKY (pU3ruecKre 3aKOHBI Jie)KaT B OCHOBE IPOLIeCCOB U SIBIEHUH, 3yuaeMbIX XUMHUel, Ouosorued, ¢pusnueckoit reorpadueil 1 acTpOHOMUEH.
Vcrionb30BaHue U aKTHBHOe TNpUMeHeHHe (DM3MUecKNX 3HaHWM OMpe/iennIo XapakTep M OypHOe pa3BUTHe pa3HOOOpasHBIX TeXHOJOTHH B cdepe
SHepreTHKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA, MO/Iy4eHHUsI HOBbIX MaTepHasioB C 3a/JaHHbIMU CBOMCTBaMU. VI3yueHne (PU3UKU BHOCUT OCHOBHOM BKJIA[,
B (opMUpOBaHMe eCTeCTBeHHO-HayyHOM KapTWHBI MHpa oOydaroierocsi, B (GOpMUpOBaHMe YMeHWM TIPUMEHSTbh Hay4yHbId METOJ[ MMO3HaHUS TIpU
BBITIOJTHEHUH UMH yueOHBIX UCC/IeJOBaHHM.

B ocHOBy Kypca ¢u3uKu Ha ypoBHe cpeJHero o0ijero o0pa3oBaHus MMOJIOXKEH Psifi Ufel, KOTOpble MOXKHO PaCCMaTPUBATh KakK MPUHLUIBI €T0
IIOCTPOEHMS.

Hoesa yenocmuocmu. B cOOTBeTCTBUM C Hell KypC SIB/SETCS JIOTUUECKH 3aBeplléHHBbIM, OH COZEep)KUT MaTepuan U3 BCeX pasfiesioB (PM3HKHY,
BKJIIOYAeT KaK BOMPOCHI K/IACCUYECKOM, TaK U COBpPeMeHHO! (hH3HKHU.

Hoes zenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca QU3MKU 00beAWHEH BOKPYT (HDM3NUECKUX TeOpHid. Beaymum B Kypce SIBISI€TCS
(hopmMHpOBaHye Mpe/iCcTaBlIeHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BellleCcTBe U IoJIe.

Hoesa zymanumapu3ayuu. Eé peanusanys npezrosiaraeT UCI0/Ib30BaHWe F'YMaHUTApHOI'O MOTeHLMana (pr3UYecKol HayKU, OCMbIC/IEHUE CBSI3U
pa3BuTHs (PU3UKHU C pa3BUTHEM OOLI[ECTBa, a TAaKXKe C MUPOBO33peHUeCKUMH, HDaBCTBEHHBIMH U 9KOJIOTMUECKUMH MTPO0b/ieMaMH.

Hoes npukaadHoli HanpaeneHHocmu. Kypc ¢usuku yriy0/s€HHOTO YPOBHSI MpeArosiaraeT 3HaKOMCTBO C IIMPOKHUM KPYTOM Te€XHUUYECKHX U
TEXHOJIOTUYECKNX TPHUIOXKEeHUI H3yUeHHBIX TEOpDUW U 3aKOHOB. IIpy 3TOM paccmaTpvBarOTCs Ha ypoBHe OOIIMX MpeZCTaB/leHWHd W COBPeMeHHbIe
TeXHUYeCKHe YCTPOWCTBa, U TeXHOJIOTHH.

Hoesi 3Kon02u3ayuu peanv3yeTcss TIOCPEJCTBOM BBeJEHUS] 37IEMEHTOB COJIeP)KaHMs, TIOCBSIIEHHBIX 9JKOJIOTMYECKUM IpobieMam
COBPEMEHHOCTH, KOTOPbIe CBSI3aHbI C Pa3BUTHEM TeXHUKU U TEXHOJIOTHH, a Takke 0OCYXAeHHs Tpo0JieM paljioHaJIbHOTO MPUPOZONOIb30BaHUs
9KOJI0TNYecKor 6e301macHOCTH.

OcBoeHre cofiep)KaHHUsI TIPOrpaMMbl 10 (U3HUKe [JO/DKHO OBITh IMOCTPOEHO Ha MPUHLMIIAX CHCTEMHO-JesTellbHOCTHOTO nojxona. Jns ¢usuku
peanu3aliysi TUX NPUHLUIOB 6a3UpyeTcsi Ha MCI0/b30BaHUM CaMOCTOSITE/IbHOIO KCIIepUMeHTa Kak MOCTOSTHHO JielCTBYOLero gakropa yueGHOTo
nipouiecca. [nst yriyOéHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSITE/IbHOTO YUeHHUEeCKOTO SKCIIePUMEHTa, BK/IOUaroL[ero (hpoHTabHbIe YUeHHUUECKHe
OTBITBI TIPU M3yYyeHUM HOBOTO Marepuana, JiabopaTopHble paboTbl M paboThl TMpakTUKyma. [Ipy 3TOM BO3MOXHBI [Ba Criocoba peanu3aLid
¢u3rueCcKoro mpakTUKyMa. B miepBoM ciydae mpakTHKyM rpoBoguTcst mibo B KoHie 10 u 11 kaccos, mbo mocsie epBoro ¥ BTOPOTO TMOJIYTO/iNH B
Ka)X/]OM M3 3THX K/1accoB. BTopoii criocob — 3To nHTerparyst paboT rMpakTHKyMa B CUCTeMYy JIabOpaTOPHBIX PaboT, KOTOPbIe TIPOBO/SATCS B TIPOLIecce
n3yueHus: pasziena (temsl). IIpu 3TOM Tmof paboTaMu TMpakTUKyMa ITOHMMAaeTCs CaMOCTOSITe/TbHOe HCC/iefloBaHUe, KOTOpPOe TPOBOJAWTCS TIO
PYKOBOZICTBY CBEPHYTOr0, 0600111HHOTO BHU/Ia O€3 T0IaroBOi MHCTPYKLIUMU.

B mporpamme 1o ¢u3sMKe cHCTeMa y4eHHYeCKOTO SKCTIepUMeHTa, J1abopaTOpHBIX paboT M MpAaKTHKyMa Tpe/CTaB/ieHa eQWHBIM TIepeyHeM.
BbibOp TemaTHKM il 9THX BH/JOB yYeHHWUECKHX TMPAKTUYeCKHX PabOT OCYIIeCcTB/SeTCS ydyaCTHHKaM{ 00pa30BaTe/bHOTO MPOLIecca MCXOAsS W3
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0Cc0OEHHOCTEN MOYPOUHOTO TUIAHMPOBAaHWS M OCHAIleHWs KabuHeTa ¢u3uku. IIpu 3TOM obecrieunBaeTcsi OBJajieHHe O0yJYarOUUMUCST YMEHUSMHU
TIPOBOAIUTE TpSIMble U KOCBEHHblE W3MEDPEHMsl, WCC/Ie[OBaHUs 3aBUCHMOCTeH (PU3MUYeCKUX BeMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
TIpe/I/IOXKeHHBIX TUTIOTe3.

Bosbiioe BHUMaHUe yiemsieTcsl pellieHn0 PACYETHBIX Y Ka4eCTBeHHBIX 3a7au. [1py 3TOM /i1 paCUETHBIX 3afiay MPUOPUTETOM SIBJISIFOTCS 3a/jau
C sIBHO 3a[JaHHOV W HEeSIBHO 3a/laHHON (PU3UYECKOW MO/ie/Tbi0, MO3BOJISIOINE TIPUMEHSITh W3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJ[HOTO
pasziesia Kypca, Tak U WHTErpupys TPUMeHeHWe 3HaHWKM W3 pa3HbIX pa3zienioB. s KaueCTBEHHBIX 3aZiau MPUOPHUTETOM SIBJISIIOTCS 3a[j@aHUs Ha
00bsiCHeHHe/TIpe/[CKa3aHre TIPoTeKaHusl (M3NUeCKUX SIBJIEHHWN U TIPOLIECCOB B OKPY’Kalolllel >KW3HU, TpeOyromue BeiOOpa (U3MUeCcKoi MoAenu st
CUTYaL[U TIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu ®I'OC COO K MaTepuanbHO-TeXHUUECKOMY obecrieueHHI0 yueOHOTO Tiporiecca Kypc GU3uKU yriay0/JéHHOTO
YPOBHSI Ha ypOBHe cpefHero o0ijero o0Opa3oBaHUs [J0/DKEH M3ydaThCsl B YCAOBUSIX TIpeAMeTHOro KabuHera. B kabuHeTe GHM3WKW JO/DKHO OBITH
HeoOxoauMoe 1abopaTopHOe 00Opy/ZOBaHKe [jisi BHITIOJTHEHUsS] YKa3aHHBIX B TIporpamme Mo (u3vKe yyeHHUeCKHX OMBITOB, 1abOpaTOpHBIX paboT U
paboT MpaKTUKyMa, a TaK)Ke JeMOHCTPAllMOHHOe 000pyI0BaHKe.

ITeMoHCTpalMoHHOe 060pyoBaHHe (HOPMUPYETCS B COOTBETCTBUM C MPUHLIUTIOM MUHMMA/IbHOW JOCTaTOUHOCTH U 00eCreurBaeT MOCTaHOBKY
TIePeUNC/IEHHBIX B TIPOrpaMMe 10 (U3MKe K/IHUEeBBIX JeMOHCTpAIUi /I WUCC/Ae[OBaHHMs W3ydaeMbIX sIBJIEHUH W TPOLIECCOB, SMITUPUUECKUX M
(byH/IaMeHTa/IbHBIX 3aKOHOB, X TEXHUYEeCKUX TIPUMEHeHUH.

JIabopaTopHoe o6opyzZOBaHMe [/ YUEHWYeCKUX MPaKTHUeCKux paboT ¢opMupyeTcsi B BUJe TeMaTHUeCKHMX KOMIUIEKTOB M 00ecrieurBaeTcs B
pacuéte OJHOrO KOMIUIEKTAa Ha JBYX oOydaromuxcs. TemaTHueckrde KOMILIEKThI j1abopaTopHOro 000py/0BaHUs [O/DKHBI OBITH TIOCTPOEHbI Ha
KOMITJIEKCHOM HCIIO0/Ib30BaHUM AHAJIOTOBBIX U I[U(POBLIX MPUOOPOB, a TaKXXe KOMIbIOTEPHBIX W3MEPUTE/bHBIX CHUCTEM B BHE LU(PPOBBIX
naboparopuii.

OCHOBHBIMU LIe/ISIMU U3y4eHUst (GHU3UKH B 00111eM 00pa30BaHNY SIBJISTFOTCS:

dbopMUpOBaHre MHTEpeca U CTpPeMJIeHHs] O0yJarol[UMXCsl K HayYHOMY M3YUEHHWIO MPHUPO/bI, Pa3BUTHE UX WHTE/UIEKTYa/lbHBIX U TBOPUYECKHX
CIIocOOHOCTeH;

pa3BUTHe TIPeCTaB/IeHU 0 HAyYHOM MeTO/Ie TI03HaHUs ¥ (HOPMUPOBaHKE UCC/Ie0BaTeIbCKOTO OTHOIIEHUS K OKPY’KAIOLUM SIBJIEHUSIM;

(opMHpOBaHKe HAYyYHOTO MUPOBO33PEHUST KaK pe3yJibTaTa U3yueHHsi OCHOB CTPOEHHsI MaTepyu U (yH/IaMeHTa/IbHBIX 3aKOHOB (DH3MKY;

(dopMUpOBaHre YMeHUH 00BSICHSITh SIBJIEHUS C UCIO/Ib30BaHUEM (PU3UUYeCKHUX 3HAHUH U HayUHbBIX [JOKA3aTe/bCTB;

dbopMrpoBaHye MpeCTaBIeH|M 0 PO (PU3MKH [I/Ist PA3BUTHS APYTMX eCTECTBEHHBIX HayK, TEXHUKH U TEXHO/IOTH;

pa3BUTHe TMPeJCTAaB/IeHUH O BO3MOXKHBIX cdepax Oyayiei MpodecCHoHaNIbHON [eATeNbHOCTH, CBSI3aHHBIX C (DU3MKOM, TOATOTOBKA K
JaybHeHIIeMy 00yUYeHHIO B 9TOM HarpaB/ieHHH.

IocTkeHue 3TUX Ljesiel obecrieurBaeTCsl pellieHreM CIeIyIOLIMX 3aziad B TIPOLIeCce M3yueHust Kypca (U3UKU Ha YPOBHE CpPeHEero o01ero
obpa3oBaHwust:



nproOpeTeHre CHUCTeMbl 3HaHUK 00 0OIMX (PM3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsX, BK/IIOUasi MeXaHUKY, MOJIEKY/ISPHYIO (U3UKY,
3/IeKTPOJMHAMUKY, KBAHTOBYIO (DM3UKY U 3/1eMEeHThI aCTPOQU3UKH;

¢dbopMrpoBaHre yMeHHIA IPUMEHSITh TeOpeTHUeCKre 3HaHUs il 00bsiICHeHUs (U3NUeCKUX SIBJIEHUH B TIPUPOJie U /ISl TIPUHSTHS TTPAKTUIeCKUX
pellleHU B OBCeHEBHOM >KU3HUY;

OCBOeHMe CII0COOOB pellleHHs] Pas3/IMuUHbIX 3aJau C SIBHO 33/laHHOM (U3MUeCcKOil Mofenblo, 3afiay, IMoJpa3yMeBalolUX CaMOCTOSITebHOe
co3fanue (pr3ryeckol Mozieny, ajleKBaTHOW YC/IOBUSIM 3a/lauy, B TOM UHMC/Ie 33/lau MH)XKeHepHOT'0 XapaKkTepa;

MOHMMaHHe (PY3UYeCKUX OCHOB Y MPUHLIUIIOB /1eMICTBUSI TEXHUUECKHX YCTPOMCTB M TeXHOJIOTHYEeCKUX MPOLIeCCOB, UX BIMSHUS Ha OKPY’KaroLyIO
CpeAy;

OBJIaJileHre MeTOZlaM{ CaMOCTOSITe/IbHOTO TJIAHWPOBAHUS U NPOBe/ieHNst (PH3MUeCcKUX KCIIePUMEeHTOB, aHalr3a U UHTepIpeTalyi HHGOpMaLiy,
oTipeZiesieHus1 JOCTOBEPHOCTH TOJIy4eHHOT'0 pe3y/bTaTa;

Co3/laHue YCIOBUM /IJIsl pa3BUTHUSI YMeHU TTPOeKTHO-UCC/IeJ0BaTeIbCKOM, TBOPUECKO /1esiTe/IbHOCTH;

pa3BUTHe UHTepeca K cdepam rpodecCcuoHaNIbHON eI TeTlbHOCTH, CBsI3aHHOM C (U3UKOM.

B cootBerctBuM ¢ TpeboBanusimu PI'OC COO yriay0/iEHHBIN ypoBeHb U3ydeHUs1 yueOHoro npeaMeTta «Pu3rKa» Ha YpPOBHe CcpeHero obiero
obpa3oBaHus BbIOMpaeTcsi 00yuaroIMMKCs, M/IaHUPYIOIIMMU NTPOZ0/DKeHHe 00pa30BaHus 110 CIIelManbHOCTSIM (PHU3UKO-TEXHUUECKOTO MTPOGUIIS.

Ha usyuenue ¢u3vku (yriyOséHHBIM YyPOBeHb) Ha YPOBHe cpefHero obujero odpaszoBanusi otBoauTcs 340 vacos: B 10 knacce — 170 gacos (5
yacoB B HeZiest0), B 11 knacce — 170 yacoB (5 4acoB B HeJleto).

[TpepnaraemMelii B mporpaMMe 1o (r3vKe repeyeHb 1ab0paTOPHBIX Y MPAaKTUYECKHX PabOoT sIB/IsieTCs: peKOMeH/JOBaHHbBIM, YUUTeJIb /lelaeT BbIOOP
TIpOBe/IeHus1 TabopaTOPHBIX PabOT U OMBITOB C YYETOM UHAMBHyaTbHBIX 0COOEHHOCTEH 00yJaroIrXCsl.

COJEPXAHUE OBYYEHHUSA
10 K/TACC

Pa3fien 1. HayuHblii MeTo/ I03HAHHUA NPUPO/bI.

dusrka — pyHZamMmeHTaIbHas HayKa o rpupoze. HayuHblii MeTO/ 1T03HaHUSI M METO/Ibl MCC/IeZIOBaHUS (PU3NUECKUX SIBJIEHUM.

OKCrepuMeHT U Teopusi B MpoLiecce Mo3HaHUs pUpobl. HabstojeHre 1 sKcriepuMeHT B (hr3uKe.

Crioco6b1 n3MepeHust (Gr3MUeCKUX BeJTMUMH (aHATIOroBbIe M LU(POBHIe N3MepHUTebHbIe TIPHO0PHI, KOMITbIOTEPHBIE JATYMKOBBIE CHCTEMBI).

[TorpemHoOCTH M3MepeHu (PHU3NUeCKUX BeJMUMH (a0COMOTHAS ¥ OTHOCUTE/TBHAS).

MogenvpoBaHue (HH3UUYeCKUX sIBIEHUM U MPOLIeccoB (MaTepranbHasi TOUKa, abCo/IIOTHO TBEPJOe Teslo, UjeanbHasi >KUJKOCTh, U/eabHbIN ras,
TOUeYHbIN 3apsi). 'unoresa. @Pu3nuecKrii 3aK0H, TPaHULIbI ero NpuMeHUMocTy. dusnueckas Teopusi.

Posb 1 MecTO (pU3MKU B (POPMHPOBaHMM COBPeMEHHOM HayuyHOW KapTHHbI MUPa, B IPAKTUUYECKOH /1eATe/IbHOCTH JIFOJei.



YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHue cy/bl TOKA U HaTIPsDKEHUS B LMW TTOCTOSTHHOTO TOKA TPY MTOMOILM aHa/IOTOBBIX U LU(MPOBBIX U3MepHUTe/TbHBIX TTPUO0POB.

3HaKOMCTBO C 1[UhpOBOI 1abopatopueit o gusuke. [Tpumepb! u3mMepenust HU3MUECKUX BEJTUUYMH TMPU ITOMOIIA KOMIIBIOTEPHBIX JATUMKOB.

Pazgen 2. MexaHHKa.

Tema 1. Kunemamuka.

MexaHnuueckoe BrKeHre. OTHOCUTeTbHOCTh MeXaHUUEeCKOro JBWKeHusl. Cuctema OTCUéTa.

[Tpsimast u oOpaTHast 3aZlaul MeXAHUKH.

Paguyc-BeKTOp MaTepyaibHOM TOUKH, ero MpOeKLIMM Ha OCH CUCTeMbI KOOpAUHAT. TpaeKkTopus.

[TepemelijeHue, CKOpOCThb (CpefHsisi CKOPOCTb, MCHOBEHHasi CKOPOCTb) M yCKOpeHHe MaTepuaibHOW TOYKH, WX TPOEKLUMH Ha OCH CHUCTeMBI
KoopauHat. CriokeHHe TiepeMellleHU U C/I0KeHHe CKOPOCTeH.

PaBHOMepHOe ¥ paBHOYCKOpPEHHOe MPSMOJIMHEeHHOe ABMWXKeHHe. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTepuaabHON TOUKU
OT BpeMeHU U UX rpauKHu.

CBoboziHOe TiazieHHe. YCKOpeHHe CBOOOAHOTO majeHus. [IBikeHuWe Tesia, OpOIIEHHOrO TMOJ yIJIOM K TOPHU30HTY. 3aBUCMMOCTb KOOD/MHAT,
CKOPOCTU U YCKOpPEeHUs1 MaTepuaibHON TOUKM OT BpEMEeHU U UX rpa(UKu.

KpuBosmHeliHoe gBMKeHHe. [IBI)KeHHe MaTepUabHON TOUKH 110 OKPY>KHOCTH. YTJIOBasi U JIMHeHHasi CKOPOCTh. Ileprof 1 yacToTa obpaiieHusl.
LeHnTpocTpeMuTeibHOE (HOPMaabHOE), KacaTe/ibHOe (TaHTeHLMabHOe) 1 TI0JIHOe YCKOPeHHWe MaTeprualTbHON TOUKH.

TexHUuecKre yCTPONCTBA U TeXHOJOTMYeCKUe TMpOLeCcChl: CIIUAOMETP, ABM)KeHHe CHaps/|0B, LieTHble, lllecTepéHuUaThie U peMEHHbIe TiepeJauu,
CKOPOCTHbIE JTU(PTHI.

Hdemoucmpayuu.

Mopgesnb cucTeMbl OTCUETa, UUTFOCTPALIUSI KHHEMAaTUUeCKUX XapaKTePUCTHK JIBUYKEHUS.

CriocoObI McceIoBaHus IBUKEHUH.

Nnnroctpanus npefie/ibHOTO 1iepexo/ia ¥ h3MepeHne MTHOBEHHOW CKOPOCTH.

[Tpeobpa3oBaHue ABMXEHUM C UCTIOTh30BaHHEM MeXaHHU3MOB.

[Tagenuve Ten B BO3Jyxe U B pa3peXXeHHOM MPOCTPAHCTReE.

HabsroieHuie ABW>KeHHs TeJia, OpOLLIeHHOTO MO/, YTJIOM K TOPHU30HTY ¥ TOPU30HTA/IBLHO.

HamnpaB/ieHre CKOpOCTH TIPU [IBHKEHUU T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrI0BOM CKOPOCTH B PeYKTOPE.

CpaBHeHMe nyTel, TpPaeKTOPU, CKOPOCTeM JBW>KEHUsT OJTHOTO Y TOTO >Ke Tejla B Pa3HbIX CUCTeMaX OTCUéTa.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

M3yueHrie HEPaBHOMEPHOT'O JBMXKEHUS C 1[e/IbI0 OTpe/ie/ieHrsi MTHOBEHHOM CKOPOCTH.

M3mepeHUe yCKOpeHUs TIPU TPSIMOJIMHEITHOM PaBHOYCKOPEHHOM [IBHKEHUU 110 HAKJIOHHOM TJIOCKOCTH.



WccnenoBanue 3aBUCMMOCTU IYTH OT BPeMeHU IPYU PaBHOYCKOPEHHOM [IBU)KEeHUH.

W3mepeHue yCKOpeHUst CBOOOAHOTO TaZieHus (PeKOMeHJOBaHO HCIT0/Ib30BaHKe [UGPOBO 1abopaTopun).

V3yueHue [BW>KeHUS Tesla, OpOIIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rumoTe3sbl 0 MPSIMOi MPOMOPLIMOHATBEHOM 3aBUCUMOCTH MeXX1y JalTbHOCTBIO
T10J16Ta U HaYa/IbHOM CKOPOCTBIO TeJIa.

N3yueHue ABM>KEHUS Tejla 10 OKPY>KHOCTH C TTOCTOSIHHOM 110 MOJY/TF0 CKOPOCTBIO.

HWccnenoBanue 3aBUCUMOCTH Meprozia obpalijeHrss KOHUUeCKoro MasiTHUKA OT ero apaMeTpOB.

Tema 2. TuHamuka.

[TepBelii 3ak0H HproToHa. VHeprmanbHble cucTteMbl oTcuéra. [IpuHIMN oTHOcuTesnbHOCTU ['anmmiesi. HewHepryanbHble CHUCTEMbI OTCUETa
(omipeneneHue, MpUMephbI).

Macca tena. Cua. [IpyHOMI Cynieprosunuu CUJ.

Bropoii 3akoH HeroToHa /191 MaTepraTbHOU TOUKH.

Tpetunii 3akoH HploTOHA /11 MaTepUabHbIX TOYEK.

3aKOH BCEMHPHOI'0 TArOTeHUsl. DKBUBa/JIeHTHOCTb IPaBUTALMOHHON U UHEPTHOW MacChl.

Cuna TspKeCTU. 3aBUCMMOCTb YCKOPEHHUsI CBOOOJHOTO TiafieHUsi OT BBICOTHI HaZl TIOBEPXHOCTBHIO TJIaHEThI M OT Teorpaduueckod LIUPOTHI.
[IBikeHre HeOeCHBIX Tesl U MX CITyTHUKOB. 3akoHbI Keriepa. IlepBast kocMuueckasi CKOpOCTb.

Cuia ynipyrocrtu. 3akoH I'yka. Bec Tesa. Bec Tena, ABWKYIerocsi C yCKOpeHUeM.

Cuna tpenusi. Cyxoe TpeHue. Cusia TpeHUsI CKOJIbXKEHUSI U cujia TpeHusi NMoKosi. KoadduimeHT TpeHus. Cuia CONPOTHBIIEHUS TIPU ABW>KEHUH
Tesa B )KUJKOCTU UM ra3e, eé 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTE/IbHOTO JJBUKEHHS.

Hasnenuve. I'ngpocratuueckoe fasieHre. Cuna Apxume/a.

TexHUUeCKre yCTPOMCTBA M TEXHOJIOTHYECKHe MPOLIeCChl: MOAUITHMKHY, JBY)KEHHEe UCKYCCTBEHHbBIX CITyTHUKOB.

Hdemoucmpayuu.

HabsrozeHre 1BMKeHUs TeJl B MTHEPLMAIbHBIX M HEMHEPI[Ha/TbHBIX CUCTEMax OTCUETa.

[IpyHLMI OTHOCKTENBHOCTH.

Kauenue ByX LIMIMH/APOB /M 11aPOB Pa3HOU MacChl C OJMHAKOBbIM YCKOPEHHeM OTHOCUTE/IbHO HEMHePLMaJIbHOU CUCTeMBbI OTCUETa.

CpaBHeHMe paBHO/IEHCTBYIOLIIEeN TPUIOXKEHHBIX K Tely CHJI C IPOM3BeJleHUEM MacChl Tejla Ha ero yCKOpeHue B MHepLMaibHOM CUCTeMe OTCUETa.

PaBeHCTBO W1, BOSHUKAIOLMX B pe3y/ibTaTe B3auMOJEUCTBUS Tell.

V3mepeHne Macc Mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tesia mpu yCKOpeHHOM nobEMe U TaZieHUN.

LleHTpOOEKHBIE MEXAaHU3MBI.

CpaBHeHMe CUJT TPeHUS TTOKOST, KaUeHUsI U CKOJTbKeHHUSI.



CUJIBI.

Macc.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3MepeHue paBHOEUCTBYIOIIEM CHJT MPH ABW)KEHHUH OpycKa 110 HaK/IOHHOM TJIOCKOCTH.

[TpoBepKa ruroTe3bl 0 HE3aBUCMMOCTU BPEMEHH /IBIKeHUsT OpyCKa 10 HaK/IOHHOM TJIOCKOCTH Ha 3a/laHHOe PaCCTOSTHUE OT €r0 MacChl.
VccnenoBanve 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B MPY)KUHE U Pe3MHOBOM 00pasiie, OT Ux JedopMariyu.

V3yueHue JBM>KEHUSI CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 NErkuii 6J10K.

N3mepenue Ko3(puiiieHTa TpeHHs M0 BeJIMUMHE yr10BOro KosgduiyenTa 3aBucumMocty Frp(N).

VccnemoBanue ABWKeHUS OpycKa 110 HAK/IOHHOM TJIOCKOCTH C TTepeMeHHBIM K03(hGHUI[HEHTOM TPeHUSI.

N3yueHue ABM>KEHUSI TPy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépoozo mesa.

AbGcosmoTHO TBEpPOe Teno. [TocTymarenbHOe U BpalljaTe/ibHOe JBUKeHHe TBEPAOTO Tesia. MOMEHT CH/Tbl OTHOCUTEbHO OCH BpalljeHus. [1ieuo
CrnoykeHue CUJI, MPUIOXKEeHHbBIX K TBEpAOMY Teny. LIeHTp TshKecTH Tena.

YcioBust paBHOBeCHst TBEPOTO Tesa.

YcroitunBoe, HeyCTOMUNBOe, Oe3pa3IMuHOe paBHOBeCHe.

TexHUUeCKHe YCTPONCTBA U TEXHOJIOTHYECKHEe MPOLIeCChl: KDOHIITeWH, CTPOUTE/TbHBINA KpaH, pelléTyaTble KOHCTPYKLMH.
Hdemoucmpayuu.

YcnoBus paBHOBeCuUs.

Bujel paBHOBecus.

YueHuueckuti 3kcnepumenni, 1a6opamopHbie pabombl, NPAKMUKyM.

VccnenoBanue ycioBuid paBHOBeCHsl TBEPZOTO TeJla, KMEIOIero 0Ch BpallieHusl.

KoHcTpyupoBaHie KPOHIITEMHOB U PAaCUET CHJT YIIPYTOCTH.

N3yueHue yCcTOMUMBOCTH TBEPOTO Tesla, UMEIOLLero T/I0IIa/lb OOPBI.

Tema 4. 3aKoHbI COXpaHeHUs1 68 MEXAHUKe.

NMrnyibC MaTepuasbHOM TOUKH, CUCTEMbl MaTepUa/lbHBIX TOueK. LIeHTp Macc cucTeMbl MaTepuabHBIX TOueK. TeopeMa O ABM>KEHUHU LIEHTpA

Nmnynbc cumbl U U3MEeHeHre UMITYJIbCa Tesla.

3aKOH COXpaHeHWs UMITYJIbCa.

PeakTuBHOe JiBU)XeHUe.

MoMeHT uMIly/ibCa MaTepyaabHOM TOUKU. [IpeacTaBieHre 0 COXpaHeHUU MOMEeHTAa UMITy/IbCa B LIeHTPa/IbHbIX MOJISIX.
Pabota cubl Ha MajioM ¥ Ha KOHEUHOM TiepeMelijeHUH. ['paduueckoe npejcTaBieHre paboThl CUTBL.

MO1HOCTb CUJIBL.

KuHeTtnueckast SHeprusi MaTeprua/ibHOU TOUKH. TeopeMa 00 M3MeHeHUH KUHETUYeCKOUW SHePTHU MaTepUaTbHOW TOUKH.



[ToTeHManbHble W HeNOTeHLManbHble CUbl. [loTeHuuanbHass sHeprus. lloTeHLManbHas SHeprusi ynpyro Je(OpMHUPOBaHHOW MPY)KUHBI.
[ToTeHuanpHas 3Heprus Tesja B OJHOPOAHOM IpaBUTAaLMOHHOM Iiosie. [loTeHIMa/nbHas SHeprus Tesja B IPaBUTALMOHHOM II0JIe OJHOPOJHOrO Liapa
(BHYTpH U BHe 11apa). Bropas kocMrueckasi CKOpoCTb. TpeTbs KOCMUYeCKasi CKOPOCTb.

CBs13b pabOThI HETIOTEHLMAIBHBIX CUJT C U3MeHeHHeM MeXaHW4eCKOUW YHePIvU CHCTeMbI TeJl. 3aKOH COXPaHeHHsI MeXaHU4eCKOU YHePrHH.

Ynpyrue u Heyrnpyrve CTOJIKHOBEHUS.

YpaBHeHue bepHynu A1 uzieanbHOM KUAKOCTU KaK CIe[CTBHe 3aKOHa COXPaHeHUs] MeXaHUYeCKON SHepruM.

TexHuUeckre yCTpOWCTBa M TeXHOJOTMUecKHe TMpOLeCcChl: [JBMKeHHWEe pakeT, BOJOMET, KOMEp, MPY)KUHHbINA MUCTO/ET, TUPOCKOI, (UrypHOe
KaTaHue Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTuBHOe IBUKeHMe.

W3mepeHue MOLHOCTH CUJIBI.

Vi3meHeHMe SHePruM Tesia MY COBepIleHUH PaboThI.

B3anMHbIe nipeBpalljeHNss KWHeTUUeCKOW Y MOTeHLMalbHOW SHepruii Npy 1eHCTBUM Ha TeJIO0 CHJIbI TSDKeCTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu 1py CBOOOIHOM T1aJIeHHH.

YueHuueckuii 3kKcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

W3mepenue nmitysbca Tesa 1o TOpMO3HOMY ITYTH.

Vi3mepeHue CUbI TSTH, CKOPOCTH MO/IeJTH 371IeKTPOMOOKIISE M MOLITHOCTH CHJIBI TATH.

CpaBHeHMe U3MeHeHUs UMITyJ/IbCa Tesla C UMITY/IbCOM CHUIJIBI.

WccnenoBanue coxpaHeHUs: UMITYJ/IbCa IIPU YIIPYTOM B3aUMOZeCTBUM.

W3mepeHne KMHETUUECKOM SHEPTUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHre U3MeHeHHs! TIOTeHIMaIbHOW SHePIyY NPYKUHBI ¢ paboToN CUJIBI TPEHHUSI.

Onpepenenve paboThl CUJIbI TPEHUS TPU JBMXKEHUH Tesla 10 HaK/IOHHOM MJIOCKOCTH.

Pa3pen 3. MonekynsapHasi (pM3uKa ¥ TepMoJUHAMHUKa.

Tema 1. OcHO8bI MO/1EKYASPHO-KUHEMUYecKoll meopuu.

OCHOBHBIE TIOJIOXKEHHSI MOJIeKy/IsipHO-KHeTHueckoii Teopun (MKT), ux ombitHoe obocHoBanwe. [uddysusi. BpoyHOBCkoe ABIKeHUe.
XapakTep [IBI)KEeHHS U B3aUMOZEHCTBYS YaCTHL] BeljecTBa. Mo/ie/l CTPOeHUs Ta30B, KUAKOCTel U TBEPABIX Tesl U 00bsSICHeHHe CBOWCTB BeleCTBa Ha
OCHOBe 3TUX Mogesell. Macca u pasmeps! MoJjieky/1 (aToMoB). KosmuecTtso BetectBa. [TocrosiHHass ABorazipo.

TernnoBoe paBHOBecue. TemriepaTypa 1 crioco6s! eé usmepenust. lllkana remneparyp Llenbcus.

Mogenb neanbHOro ra3a B MOJIEKY/ISIPHO-KMHETHYEeCKOM TeOPUM: YaCTHLbI T'a3a JBWKYTCS XaOTUYeCKH U He B3aUMOZEeUCTBYIOT APYT C APYTOM.



l'azoBble 3aKoHBI. YpaBHeHue MeHpeneepa—Kareiipona. A6comotHas Temrieparypa (iikaja TemrepaTyp KenbeuHa). 3akoH /[lanbToHa.
W3ompotiecchl B UjealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['pacduueckoe ripe/icTaB/ieHre W30MPOLIECCOB: M30TepMa, M30X0pa, h3o0apa.

CBs13p MeXZy JiaB/leHHeM U CpelHeld KMHeTHUUeCKOM 3Hepruel MoCTyIaTelbHOrO TelyIOBOrO JBIDKEHMS] MOJIEKYJ WJearbHOro rasa (OCHOBHOE
ypaBHeHVe MOJIEKYJ/ISIPHO-KUHETUUeCKOM TeOpUX UZiealbHOrO rasa).

CBsi3b aOCOJTIOTHOM TeMITepaTypbl TEPMOJWHAMHUECKON CUCTEMBI CO CpeiHel KMHeTHUeCKOW 3Heprueii MocTyrnaTe/IbHOTO TeTIOBOTO JABW)KEHHS
eé yacTull.

TexHUUYECKHe YCTPOMCTBA U TEXHOIOTHUECKHe TIPOLIeCChl: TepMOMeTp, bapomeTp, TIoTyueHre HAaHOMaTepUasoB.

Hdemoucmpayuu.

Mogenu [BUKeHUS YaCTHL] BellleCcTBa.

Mojens GpOYHOBCKOTO JBM>KEHUS.

Buzieopo/uk ¢ 3ammchbio peabHOTO OPOYHOBCKOTO [IBMKEHMSI.

Ouddy3us KUgKoCTel.

Mogens ornbiTa [ITepHa.

[IputskeHve MOJIEKy/I.

Mogenu KpUcTa/yInuyeckux peréTok.

Habmtoenre u ucciejoBaHre U30TPOLIECCOB.

YueHuueckuti 3kcnepumenni, 1a60opamopHbie pabombl, NPAKMUKyM.

HWccnemoBanue miporiecca yCTaHOB/IEHHS TEIJIOBOTO PABHOBECHSI TTPH TETUIO0OMeHe MeXKAy ropsiueid U X0JI0JHON BOJIOM.

V3yueHure W30TepMHUYECKOro TpoLiecca (PeKOMeH/I0BaHO UCIIO/b30BaHue [U(pOBOi 1labopaTopun).

W3yueHne 130x0pHOro Inporecca.

V3yuenue n306apHOTO mpoliecca.

[IpoBepka ypaBHeHUs1 COCTOSIHUS.

Tema 2. Tepmoounamuka. Ten068ble MAQWUHBL.

TepmoguHamuueckast (T[I) cucrema. 3ajlaHue BHEIIHUX YCJIOBUM JJIsi TEPMOAMHAMHUECKOW CUCTeMbl. BHelllHHMe W BHYTpeHHHe TapaMeTphl.
[TapameTpsl TepMOJUHAMUUECKOW CUCTeMbI KaK CpeJjH1e 3HaueHHsl BeJIMUMH, OMUCHIBAIOIIUX e€ COCTOsIHHEe Ha MUKPOCKOIMYeCKOM YDPOBHeE.

HyneBoe Hauaio TepMoiuHaMUKU. CaMOIIPOM3BOJ/IbHAs pelakcalivsi TepMOIJMHaMUUYeCcKOl CUCTeMbI K TeTJIOBOMY PaBHOBECHIO.

Mogenb ugeanbHOrO rasa B TePMOAWHAMUKe — CHCTeMa ypaBHeHMil: ypaBHeHue MeHeneeBa—KiiarelipoHa 1 BbipakeHUWe [l BHyTPeHHeM
SHepPruu. YCI0BUSI TIPUMEHUMOCTU 3TOW MOJe/iu: HU3Kasi KOHLIeHTpAlUsl uacTHL], BbICOKMe TeMmriepaTypbl. Bbipa)keHue /i BHyTPeHHel 3Hepruu
0/IHOaTOMHOT0 W/leaslbHOro rasa.

KBasucratuueckre U HecTaTUyeCKue MpoLiecChl.

OnemeHTapHast paboTa B TepMoZiHaMUKe. BeruricsieHre paboTh 110 TpaduKy Tporiecca Ha pV-auarpaMmme.
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Ternonepejaua Kak Crocod u3MeHeHMsi BHYTPEHHE >HepruM TepMOJVHAMHU4eCcKoW cucteMbl 06e3 coBepieHust pabotsl. KoHBekius,
TeIUIONIPOBOAHOCTb, U3J/IyUeHue.

KomuuecTBo TerioTsl. TennoéMKoCTh Tesa. Y ienbHas U MOJsIpHasi TeIJIOEMKOCTH BellleCcTBa. Y paBHeHre Maiiepa. Y iesbHas TeIioTa CrOpaHust
ToruMBa. Pacuét KosmuecTBa TeroThl Npy Terionepeaave. [loHsTre 06 agrabaTHOM mporiecce.

[TepBbIii 3aKOH TepMOAWHAMUKU. BHyTpeHHsisi 3Heprusi. KosmmuecTBo TerioThl M paboTa Kak Mepbl HU3MeHEeHHsI BHYTpeHHel SHepruu
TepMO/JMHAMUYECKON CUCTeMBI.

Bropoli 3akOH TepMOJMHAMMKHU [/I1 PaBHOBECHBIX IIPOLIECCOB: Yepe3 3a/|aHHOe pPaBHOBECHOE COCTOSIHME TepMOJWMHAMHUYeCKOM CHCTeMBI
TIPOXO/IUT eJUHCTBEeHHas aguabaTa. AGCO/IOTHas TeMrepaTypa.

Bropoit 3aKoH TepMOAMHAMUKY /1151 HePAaBHOBECHBIX MTPOLIeCCOB: HEBO3MOYKHO TepeJjaTh TEIJIOTY OT Oosiee X0/I0HOTO Tefa K Oojiee HarpeTomy
6e3 komneHcaruu (Knay3uyc). HeobpaTiMocCTh IPUPOAHBIX TIPOLIECCOB.

[TpuHUMIIBI AeCTBUS TeroBbiX MauH. KIT/I.

MakcumanbHoe 3Hauenue KII/I. Lukn KapHo.

OK0JI0TMYeCcKre aclleKThl MCI0/Ib30BaHKUS TeIJIOBBIX ABUraTesield. TerioBoe 3arpsi3HeHre OKpY)Katolllell cpe/ibl.

TexHMUeCcKre yCTPOWCTBA M TeXHOJIOTHUECKHe TPOLeCChl: XOMOAUNbHUK, KOHAULMOHEp, AW3e/bHbI U KapOrpaTOpHBIN JBUraTey, rapoBas
TypOMHa, TO/lydyeHHe CBEPXHM3KHX TeMIepaTyp, YTWIU3ALUs «TeIUIOBBIX» OTXOJOB C WCMO/b30BaHWEM TeIUIOBOTO HAacoca, YTH/IH3ariust
OMOOpraHNUeCcKOro TOTIMBA AJIs BLIPAOOTKU «TeIyIOBOW» U 37IeKTPOIHEPTHH.

Hdemoucmpayuu.

Vi3meHeHMe TeMIiepaTyphl TIPU a[jiabaTHueckoM paciipeHry.

Bo3payiiHoe orauso.

CpaBHeHMe yZie/IbHBIX TeJIOEMKOCTeH BelecTB.

Crioco6bl U3MeHeHHs1 BHYTPEHHeH SHeprum.

VccnenoBanme afrabaTHOTO mporiecca.

KomribroTepHble MO/ien TeIIOBbIX JBUTaTe/ei.

YueHuueckuti 3Kcnepumenm, 1aéopamopHble pabombl, NPAKMUKYM.

W3mepeHue yzie/IbHOM TeMI08MKOCTH.

WccnenoBanue rporjecca OCTbIBaHUS BelljeCTBa.

WccnenoBanue aguabaTHOTO TIpoLiecca.

W3yueHne B3aMMOCBS3M SHEPTUU MEXXMOJIEKY/ISIPHOTO B3aUMO/IeHCTBUS M TeMITepaTypbl KUTIeHUS XKUKOCTeM.

Tema 3. Aepezamnble cocmosiHust eeujecmea. Dazoeble nepexoobl.

[Tapoo6pa3oBanue 1 KoHAeHcaLus. VicrapeHue v KureHWe. Y ieibHasi TeryioTa napoobpa3oBaHusl.
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HacepiienHele ¥ HeHachlllleHHble Mapbl. KauecTBeHHass 3aBUCHMOCTb IJIOTHOCTM WM [laB/IeHWsl HaCBILLIEHHOrO I1apa OT TeMIlepaTyphl, UX
HEe3aBUCUMOCTb OT 00bEMa HaChIIIEHHOTO Tlapa. 3aBUCUMOCTDb TeMITepaTyphbl KUITeHUs OT JJaBIeHuUs B )KUAKOCTH.

BnaxHocTs Bo3yxa. AGCOMOTHAS U OTHOCUTE/bHAS BII&XKHOCTb.

TBépgaoe Teno. Kpucranimyeckve v amopdHble Terna. AHU30TPOIUSI CBOMCTB KPUCTa/IOB. [11aBieHre U KpUcCTaliau3alys. YjenbHasi Tersiora
riaBseHus. Cybmmariusi.

Hedopmaiuu TBEporo Tena. PactsbkeHue u oxkaTtue. Casur. Moayns FOnra. [Ipegen ynipyrux aedopMariiyid.

TernioBoe pacivipeHre KUIKOCTel U TBEPABIX Tesl, 00bEMHOe U JIMHeHOe paciiipeHre. AHTaPMOHHM3M TeIJIOBBIX KOle0aHHM YaCTHL] BelljecTBa
KaK IpYYMHA TeIJIOBOT0 paclIMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

ITpeobpa3oBaHue sHeprun B (ha30BbIX IepPexo/jax.

YpaBHeHHe TeruIoBOro bamaHca.

[ToBepxHocTHOe HaTsbkeHHe. Ko3dduiueHT mMoOBepXHOCTHOTO HaTshkeHWs. KamwinsipHble siBeHus. [laBjieHWe 1107, WCKPUB/IEHHOMN
MOBEPXHOCTBIO XKUAKOCTU. Dopmya Jlariaca.

TexHUUecKre yCTPONCTBA U TEXHOJIOTHUYECKHe MPOLIeCChI: )KUJKHe KPUCTa/l/Ibl, COBpeMEeHHbIe MaTepHasbl.

Jemoncmpayuu.

TenioBoe paciuvipeHue.

CBolicTBa HaChIIEHHBIX [1apPOB.

Kurnienne. KuvreHue rpy oHWKeHHOM /1aBIeHUH.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSHKEHUSI.

OnbIThI C MBUIbHBIMU TIJIEHKAMM.

CmauuBaHue.

KanunnsipHele sBneHust.

Mopenu HeHbIFOTOHOBCKOM >KUIKOCTH.

Crioco6bl U3MepeHUsi BJIaKHOCTH.

WccnenoBanue HarpeBaHys U IJ1aB/IeHUs] KDUCTA/I/TIMUECKOT O BelllecTBa.

Buabl gedopmarimii.

HabmoieHre Manbix gedopMariuii.

YueHnuueckuti 3xcnepumenm, 1a6opamopHbie pabombl, NPAKMUKYM.

W3yueHne 3aKOHOMEPHOCTEN UCIIapeHUs! )KUJKOCTEM.

W3mepeHue yzie/IbHOM TeM/IOTHI [J1aB/AeHUS JIbJA.

V3yueHune CBOMCTB HaChIILIeHHbIX MApOB.

M3mepeHure abCOMIOTHOM B/Ia)KHOCTH BO3/lyXa U OIleHKAa MacChl ITapoOB B TIOMEIIeHUH.
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N3mepenue KoadduiirieHTa MOBepXHOCTHOI'O HATSPKEHUS.

N3amepenne moayst FOHra.

VccnenoBanve 3aBUCUMOCTH JiehopMaliiy pe3HOBOTO 00pasiia OT MPU/IOXKEeHHO!N K HEMY CHJTBI.

Paspen 4. DiekTpojuHaMuKa.

Tema 1. Dnekmpuueckoe novie.

OnekTpu3alus Tel W e€ TposiB/eHUsl. JJeKTpUueckud 3apsif. [IBa BHJAa S/AeKTpUUeCKUX 3apsifioB. [IpOBOAHMKM, [OWINEKTPUKA U
TIOJIYTIPOBOJJHUKU. DJIeMEHTapHBIN 37IeKTPUYeCKUM 3aps/l. 3aKOH COXPaHeHHs IeKTPUYeCcKOoro 3apsza.

BsaumogeiicTBure 3apsaoB. ToueuHsble 3apsiibl. 3aKoH KysoHa.

OnekTpruueckoe mnoJsie. Ero fgeiicTBre Ha 3/IeKTpUUecKue 3apsbl.

Hanpspk€HHOCTB 3/1eKTpuyeckoro moss. [TpoOHbIi 3apsia. JIMHUM HanpsHKEHHOCTH 3/1eKTPUYecKoro mosist. OHOPOIHOe 3/IeKTpUYecKoe TIoJe.

[ToTeHLIMATBHOCTD 3/1EKTPOCTAaTAYECKOrO 10s1sl. Pa3HOCTh MOTEeHLIMAI0B U HamnpsbkeHye. [loTeHIManbHas sHeprus 3apsijia B 371eKTpOCTaTUYeCKOM
nosie. [loTeHuman snekTpocTtatuyeckoro mnossa. CBsA3b HaNpsUKEHHOCTM MO U PAa3sHOCTM MOTEHLMaNoB [JI1 3JIEKTPOCTaTUYeCKOro mojsl (Kak
OJJHOPO/IHOTO, TaK U HEOJHOPOJHOT0).

[MpuHLMN Cyrepro3uLK 3/1eKTPUUECKUX T0JIei.

[Tone ToueuHoro 3apsiza. [Tose paBHOMepHO 3apsbkeHHOU cdepbl. Ilosie paBHOMEPHO 3apsDKeHHOTO Mo 00béMy miapa. Ilosie paBHOMEpPHO
3apspKeHHOW OeCKOHeUHOM MI0CKOCTH. KapTHHBI TMHUM HaNpsDKEHHOCTH 3THX T0JIeM Y SKBUTIOTEHL[MA/TBHBIX TIOBEPXHOCTEH.

[TIpoBOAHMKY B 3/1eKTPOCTAaTUUECKOM I10J1e. Y CJIOBMEe PABHOBECHS 3apsi/0B.

JV31eKTpUKU B 3/IEKTPOCTaTUUYECKOM MoJie. JInsmeKTprueckas MpOHUL[aeMOCTh BeleCTBa.

KongeHcarop. 31eKTpoéMKOCTb KOHZIeHCaTopa. D/IeKTPOEMKOCTb IJIOCKOIO KOHZeHCcaTopa.

[TapannensHoe coefiiHeHVe KOHZeHCaTOpoB. [locneoBaTesibHOE COeiMHEHNE KOH/LEHCaTOPOB.

OHeprus 3apsHKeHHOr0 KOHZeHCcaTopa.

JBr>KeHre 3apspKeHHOW YaCTULbI B O4HOPOJHOM 3/IeKTPUYECKOM IT0JIe.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYEeCKHe TIPOLeCChbl: 3JIEKTPOCKOI, 3/7eKTPOMETp, 3/eKTpOoCTaTUuecKas 3aljuTa, 3a3eM/IeHUe
3/IeKTPONpUO0POB, KOH/IeHCaTOpkl, reHepaTtop Bau zie I'paada.

Hdemoncmpayuu.

Y CTpOUCTBO M NPUHLMI 1eHCTBUS J/IeKTPOMeTpa.

ONeKTpUYeCcKoe 1moJie 3apsUKeHHBIX 1IapUKOB.

OneKTpUUecKoe MoJie ABYX 3apsDKeHHBIX M/1aCTHH.

Mogens anekTpoctaTiueckoro renepatopa (Ban ge I'paada).

[IpoBOJHHKM B 3/IEKTPUUECKOM I10JI€.

O/eKTpocTaTuyeckas 3allura.
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Y CTpOMCTBO U JielicTBHe KOH/IeHCaTopa IMOCTOSTHHOM U llepeMeHHON MKOCTH.

3aBUCUMOCTb 3/1IEKTPOEMKOCTH TJIOCKOTO KOH/IeHCaTopa OT MJIOLIa[| M/IaCTUH, PACCTOSTHUSL MEXX/y HUMU U AU3/IEKTPUUECKOUN MMPOHULIAeMOCTH.

OHeprus 3/IeKTPUUeCKOro I10J1s 3apsKeHHOr0 KOHZeHcaTopa.

3apsiKa U pa3ps/ika KOHZieHcaTopa yepes pe3ucTop.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

OreHKa 11 B3aUMOJeMCTBUS 3apSPKeHHBIX TeJl.

HabmtoieHuie npeBpaltieHys1 SHEPTYH 3apsDKeHHOTO KOH/IEHCAaTOPa B SHEPTUI0 U3/TyYeHHs] CBeTOAMNO/Ia.

W3yuyeHne npoTekaHysi TOKa B LielH, COZieprKallield KOHJeHCaTop.

PacripesienieHrie pa3HOCTH MOTEHLIMA/IOB (HaMpPsKeHUs1) MPU MoC/ej0BaTe/IbHOM COeIMHEHUH KOHZIeHCaTOPOB.

WccnenoBanue paspsifia KOHAeHCATOpa yepe3 pesncTop.

Tema 2. ITocmosiHHbIL 3/1eKMpu4ecKuti Mok.

Cwuia Toka. IToCcTOsIHHBIM TOK.

YcnoBus cyijecTBoBaHUs MOCTOSIHHOIO 3/1EKTPUYeCcKOro Toka. Microunrku Toka. Hanpsokenne U u 3IC &.

3akoH Oma /1/1 yyacTKa Lielu.

O/eKTpyuyecKkoe CONpOTHBIIeHHe. 3aBUCUMOCTb COIPOTUBJ/IEHUSI OZHOPOAHOIO MPOBOAHMKA OT ero JJIMHBI U IJIOLay ITOIIepeyHOro CeyeHus.
Y penbHOe CONpOTHBIIeHMe BelljeCTBa.

[TocnenoBarenvHOe, Mapasulie/ibHOE, CMeLIaHHOe COeJMHEeHWe TIPOBOJHUKOB. PacuéT pa3BeTB/IEHHBIX 3MeKTpUYeckux Lened. [IpaBuia
Kupxroda.

PaboTa ssekTprueckoro Toka. 3akoH [xoynsi—J/leHua.

Mo1IHOCTb 3/1eKTPUYEeCKOro ToKa. TersioBast MOLHOCTb, BblZe/isieMast Ha pe3ucTope.

O/1C v BHyTpeHHee CONPOTUB/IEHME UCTOUYHMKA TOKA. 3aKoH OMa Jijis Mo/THOM (3aMKHYTOM) 3/1eKTPUUeCcKoi 1jenu. MOIIHOCTh NCTOUHKKA TOKa.
Koportkoe 3ambikaHue.

KoHngeHcaTop B 1jernu [oCTOSIHHOI'O TOKa.

TexHUUecKre yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIeCChl: aMIIepMeTp, BOJIbTMETP, PEOCTaT, CYETUMK 3/IeEKTPUUECKON SHEePrHyu.

Hdemoncmpayuu.

V3mepeHne CUJIbI TOKA U HAIMPSDKEHUS.

VccnenoBaHue 3aBUCUMOCTH CHJTbI TOKA OT HaMPsDKeHUs /1711 pe3UCTOPa, JIaMITbl HAKaIMBaHUS U CBEeTOAMO0/A.

3aBUCHMOCTb CONIPOTUB/IEHUS LIWJIMHAPUYECKUX TTPOBOJAHUKOB OT JI/TMHBI, /IOLa/i1 [IONIePeYHOro CeyeHus: U MaTepuasa.

WccnenoBanue 3aBUCMMOCTH CUJTBI TOKA OT COMPOTUBI/IEHHUS TIPU MTOCTOSIHHOM HarpsDKeHUH.

IIpsamoe usmepenue 3/JC. KopoTkoe 3aMbIKaHUe raJlbBAHUUECKOr0 3/1eMeHTa U OL|eHKa BHYTPeHHero COIPOTHUBIICHHUS.

Crioco0bl coeJIHEeHUsI NICTOUHUKOB TOKa, D/IC barapeii.

14



WccnenoBanvie pasHOCTU MOTEHLIMAIOB MeXKAY TOJ/IF0CAMH MCTOYHUKA TOKA OT CUJIbI TOKA B LIEMH.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBanue cMellaHHOTO COeJMHEeHUST Pe3UCTOPOB.

V3mepeHue yzie/IbHOTO CONPOTHB/IEHUS IPOBOJHUKOB.

WccnenoBanue 3aBUCMMOCTY CUJIBI TOKA OT HarpsDKeHUs /151 JIaMIIbl HaKaTWuBaHMUS.

YBenuueHue npejiesia U3MepeHust aMmriepMeTpa (BoJIbTMeTpa).

N3mepenne 3/]C 1 BHYTpeHHEro COMpPOTUBJIEHUS] UICTOYHUKA TOKa.

NccnenoBanue 3aBucumoct 3/1C rasbBaHUUYeCKOIo 371eMeHTa OT BpeMeHHU IPpY KOPOTKOM 3aMbIKaHUH.

NccnenoBanve pasHOCTU MOTEHLIMAIOB MeXKY TO/IF0CAaMH MCTOYHUKA TOKA OT CUJIbI TOKA B LIEMH.

WccnenoBanue 3aBUCMMOCTH T10/1€3HOM MOIJHOCTH UCTOYHUMKA TOKA OT CHJIbI TOKaA.

Tema 3. ToKu € paznuuHbIX cpedax.

OnekTpyuecKas IpOBOAUMOCTb Pa3/IMYHbIX BellleCTB. JJIeKTPOHHAs MPOBOAMMOCTb TBEPbIX MeTa/uI0B. 3aBUCHMOCTb COIPOTHB/IEHNS MeTaslyIoB
oT Temneparypbl. CBepXIIPOBOAUMOCTb.

OnekTpyUuecKrii TOK B Bakyyme. CBOMCTBA 371eKTPOHHBIX MYYKOB.

[MonynpoBogHukU. CoOCTBeHHAsI M IPUMeCHast POBOJUMOCT TTO/TYTTPOBOAHUKOB. CBoO¥CTBa p—n-nepexoza. [TomyrpoBoiHUKOBEIe IPHUOOPBI.

ONeKTpUYeCKUi TOK B 3/IeKTPO/IUTaxX. DJIEKTPOJIMTHYeCKas Jucconyanys. JneKTponu3. 3akoHsl Papazes /15 3/1eKTpo/Ir3a.

ONeKTpUUYeCKnd TOK B ra3ax. CaMOCTOSITe/NIbHbIA M HECaMOCTOSTe/bHbIM pa3psif. PasnuuHble TUMBI CaMOCTOSTENIBHOrO paspsfa. MosHus.
[Ina3ma.

TexHUUECKHe YCTPONCTBA U MPAKTUUYeCKOe MTPUMeHeHHe: Ta30pa3psiJHble JIaMITbl, 3JIeKTPOHHO-TyueBast TpyOKa, MoJ/TyIpOBOJHUKOBBIE TIPUOOPHI:
[0l TPaH3UCTOp, (OTOAMO/, CBETOAUO/, Fa/lbBaHUKa, paMHUPOBaHUe Me/lY, BbIIJIaBKA aTFOMUHUS, 3/1EKTPOHHAs MUKPOCKOIHSI.

Hdemoucmpayuu.

3aBUCUMOCTb COMPOTHUB/IEHUSI META/UIOB OT TeMIepPaTypsbl.

[TpoBOgMMOCTH 3/1IEKTPOJIUTOB.

3akoHbI 371eKTposr3a Papazges.

VckpoBoii pa3ps/ ¥ NpOBOAMMOCTb BO3/yXa.

CpaBHeHMe IPOBOAMMOCTU METAJIJIOB U MOJTYIPOBOJHUKOB.

OJHOCTOPOHHSIS TPOBOJUMOCTE AUO/A.

YueHuuecKuli 3kcnepumenni, 1abopamopHble pabombl, NPAKMUKyM.

HabsrozeHue snekTposin3a.

V3mepeHue 3apsiia OHOBAJIEHTHOTO UOHA.

ViccnemoBaHue 3aBUCUMOCTH COMIPOTHBIIEHHS] TEPMOPE3UCTOpa OT TeMIIepaTyphl.
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CHsATHe BOJIbT-aMIIEPHOM XapaKTePUCTUKU JU0/a.

du3nyecKuil NPaKTHKYM.

CriocoOb1 u3MepeHUsT (PU3MUECKUX BEUYMH C HWCIO/Ib30BaHUEM aHAJIOTOBBIX W IUGMPOBBIX H3MEPHUTENbHBIX NMPUOOPOB U KOMITBIOTEPHBIX
JATUUKOBBIX CUCTeM. ADOCOJTFOTHBIE M OTHOCUTEIbHBIE TIOTPEIITHOCTYA U3MepeHnH Gu3nuecKuX BemurH. OljeHKa rPaHuI] TOTPeITHOCTeH.

[TpoBeeH1e KOCBEHHBIX M3MEPeHUM, UCC/IeZIOBaHUM 3aBUCUMOCTel (hHM3UUeCKHUX BeJIMUMH, TTPOBepKa ITpe//IoyKeHHBIX TUIIOTe3 (BBIOOP U3 paboT,
OTMCaHHBIX B TEMaTHUeCKUX pa3fienax «YueHUUeCcKrui SKCIepuMeHT, 1abopaTopHbie paboThI, TPAKTUKYM»).

Me:xnpeAMeTHbIe CBSI3U.

N3yuenue Kypca ¢hu3uku yriyoséHHOro ypoBHS B 10 K/lacce OCYIECTBISIETCS C YUETOM COZIepP>KaTeIbHBIX MEXITPeIMETHBIX CBSI3eM C KypCcamMH
MaTeMaTHKH, OMOIOTvU, XUMHH, Teorpapuu U TEXHOJIOTHH.

MedcnpedmemHble noHsimMusi, C8sA3aHHble C U3yUeHUEM Meimo008 HAYy4HO020 NO3HAHUSs: siBJieHWe, HayuHbli (akT, rumnoresa, ¢usnueckas
Be/IMUMHA, 3aKOH, TeopHs,, Hab/IroieHre, SKCIIeEPUMEHT, MO/Ie/IMPOBaHUe, MO/ie/lb, U3MepeHHe, TIOTPeITHOCTA U3MEePEeHUH, U3MepHUTe/IbHbIe TTPUOOPSI,
1iudpoBas JlabopaTopus.

Mamemamuka: pellieHWe CHCTeMbl ypaBHeHWN. JIMHeliHas (GyHKUWs, rapabona, runepbosa, ux rpagyku U CBoWcTBa. TpUroHOMETpHUUeCKre
(GYHKIMM: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMEeTPUUEeCKOe TOXKEeCTBO. BeKTOphI U UX MPOEKLMU Ha OCH KOOP/JMHAT, C/I0)KeHUe
BEKTODOB.

Buosozus: MexaHWUeCKOe JBWKEHHE B JXMBOW mpupoge, Auddy3us, OCMOC, TerI000MeH >KUBbIX OpPraHW3MOB, TEIUIOBOE 3arpsisHeHHe
OKpY’Karollel cpefbl, yTHIU3alusi OMOOPraHWYecKOro TOIUIMBA /il BBIDAOOTKHM «TEIJIOBOM» W 37IeKTPOHEPTMU, TIOBEPXHOCTHOE HaTshKeHWe U
KalWISIpHbIe sIB/IeHUs1 B TIPUPO/Ie, 3/IeKTPUUeCKUe sIBJIeHUs B )KUBOMW TIPUpO/Ie.

Xumus: AUCKpeTHOe CTpOeHMe BeIecTBa, CTPOeHHWe aTOMOB M MOJIEKY/I, MOJIb Bell[eCTBa, MOJIIpHasi Macca, ToJiyueHrHe HaHOMaTepHasioB,
TETJIOBble CBOMCTBA TBEP/BIX TeJI, )KUAKOCTEN U ra3oB, KUJKWe KPUCTA/IIbI, 3/IeKTPUUECKHe CBOMCTBA METAJIJIOB, IeKTPOIUTAYECKasi AUCCOI[HAL[us,
rajibBaHMKa, 371eKTPOHHAsi MUKPOCKOTHSI.

TI'eozpagpus: BnaxHOCTE BO3/yXa, BETPhI, apOMeTp, TEpMOMETD.

TexHonoz2us: tipeoOpa3oBaHue ABWKEHWM C WCTOJIb30BaHHEM MEXaHHW3MOB, YUéT CYXOro M J>KMAKOTO TPeHUs B TeXHHKe, CTaThYecKue
KOHCTPYKLWHU (KPOHIITEeHH, peliéTuaTble KOHCTPYKILIMM), UCIIO0/Ib30BaHHe 3aKOHOB COXPaHeHUsI MeXaHUKHU B TeXHUKe (TMPOCKOII, BOJAOMET U IpyTHe),
JIBUTaTe/Ib BHYTPEHHEro CropaHusi, rmapoBasi TypOrHa, ObITOBOM X0/I0AWTBHUK, KOHIUI[MOHEP, TEXHOJOTHH TIOTydeHUs] COBPEMEeHHbIX MaTepUasioB, B
TOM UHC/IE HAaHOMAaTepuasioB, W HAHOTEXHOJIOTHM, 3/IeKTPOCTaTHUeCKas 3all[iTa, 3a3eM/IeHWe 3/IeKTPONPUOOpPOB, Ta30pa3psHble JIAMIIbI,
TI0JTYTIPOBO/THUKOBBIE MPUOOPHI, TaTbBaHUKA.

11 K/TACC

Paspien 4. DyiekTpojHaMuKa.
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Tema 4. MazHumHoe novie.

Bsaumo/eiicTBIe NTOCTOSIHHBIX MarHUTOB M TIPOBOJAHUKOB C TOKOM. MarHuTHoe mnosie. BeKTop MarHUTHOM MHAYKUMU. [IpUHLUI Cyreprno3uLumn
MarHuTHBIX Tos1el. JIMHUY MarHUTHOW UHYKLIAU.

MarsuTtHoe rose NpoBOJAHUKA C TOKOM (TIPSIMOTO NMPOBOJHUKA, KaTYIIKU U KPYTOBOro BUTKa). OMbIT DpcTefa.

Cuna Amriepa, eé HarpaB/ieHWe U MOZYJIb.

Cuna JlopeHija, eé HaripaB/ieHHe U MOAY/b. JIBrKeHNe 3apsibKeHHOW YaCTULIbI B OTHOPOJHOM MarHUTHOM rosie. Paborta cusiel JIopeHtia.

MarnuTHoOe 1oJie B Beljectse. @eppoMarHeTuKy, rapa- U JiaMarHeTUKU.

TexHWuecKre yCTpPOMCTBA W TEXHOJIOTMUECKHe TMPOLIeCChl: IPUMeHeHHe IIOCTOSIHHBbIX MarHWTOB, 3/1eKTPOMarHWTOB, TeCTep-My/bTHUMETP,
3/IeKTpOAIBUTaTe b IK0OHM, YCKOPUTEH 37ieMeHTapHbBIX YaCTHI].

Jemoncmpayuu.

KaptuHa nuHMiA MHAYKIUA MarHUTHOTO TIOJISI TIOJIOCOBOTO U TIOAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa MHuI MarHUTHOW MHAYKLIAW T0JIs1 JJIMHHOTO MPSIMOTO MPOBOJHUKA Y 3aMKHYTOI'O KOJIbL[EBOTO IPOBO/JHMKA, KATYIIKHU C TOKOM.

BsaumogeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cua Amrepa.

[HeiictBue cusbl JlopeHLia Ha MOHBI 3/1IEKTPOJIUTA.

HabmtoeHre [BWKeHMS TTyUKa 3/IEKTPOHOB B MAarHUTHOM TI0JIeE.

[TpuHLUN [eNCTBUS 3/1IEKTPOU3MEPUTE/ILHOTO TIPUO0PAa MarHUTO3/IEKTPUUECKOU CUCTEMBI.

YueHuueckuti 3kcnepumenni, 1a6opamopHbie pabombl, NPAKMUKyM.

WccnepoBanye MarHUTHOTO 10151 ITIOCTOSIHHBIX MarHUTOB.

WccnenoBanue cBOWCTB (heppOMarHeTHUKOB.

WccnenoBanue 1eiiCTBUS TOCTOSHHOTO MarHWTa Ha PaMKY C TOKOM.

N3smepenue cunbl Amrepa.

N3yuenuie 3aBUCUMOCTH CUJIbI AMITepa OT CHJIbI TOKA.

OnpefienieHrie MarHUTHOM UHYKLIMM Ha OCHOBE U3MepeHUs CUJIbl AMIiepa.

Tema 5. DnekmpomazHumHas uHOyKyusl.

SABneHve 3/1eKTPOMarHUTHOM HMHAYKUMU. [TOoTOK Bektopa MarHUTHOM WHAYKUUU. OAC WMHAYKLWW. 3aKOH 371€KTPOMAarHUTHOM WHAYKLUU
®apages. Buxpesoe snektpuyeckoe roje. Toku Dyko.

O/1C HAYKLUMA B IPOBOJHUKE, [ABVKYILEMCS B O4HOPOJHOM MarHUTHOM II0JIe.

IIpaBuso JleHua.

VHAyKTUBHOCTB. KaTylika UHAYKTUBHOCTH B LielM ITIOCTOSIHHOIO TOKa. fBieHue caMoUHAYKLMU. D1C caMOUHAYKLIUHU.

OHeprusi MarHUTHOTO TOJIs1 KATYIIKU C TOKOM.
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OJIeKTPOMarHUTHOe TI0JIe.

TexHUUeCcKre YCTPOWCTBA U TEXHOJIOTMUECKHe TPOLeCChl: UHAYKLMOHHAS Teub, COJIEHOW/, 3allldTa OT 3/IeKTPU3alluy Tesl NP JBUKEeHUU B
MAarHUuTHOM T10J/1e 3eMJIN.

Hdemoucmpayuu.

HabsrozeHue siBjieHUs 371IeKTPOMarHUTHOM UHAYKIAM.

UccnenoBanue 3aBucumocty 3/]C UHAYKIUM OT CKOPOCTU W3MeHeHUsi MarHUTHOTO TIOTOKa.

IIpaBuio JleHua.

[TasieHye MarHuTa B aJFTOMUHUEBOM (MeIHOW) TpyOe.

fIBieHne caMOMHYKLIUU.

Nccneposanue 3aBrucumocty 3/1C caMOUHAYKLMH OT CKOPOCTHA U3MEHeHUsl CUJIbI TOKA B LIeIlH.

YueHuuecKuti 3kcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanue siBiieHHs 371eKTPOMarHATHOW UHAYKLUU.

OnpezeneHvie UHAYKIMA BUXPEBOT'O MarHUTHOTO TTOJIS.

HWccnenoBanue siB/ieHUsI CAMOUH/ KLU,

C6opKa Moie/Iv 37IEKTPOMarHUTHOT'O TeHepaTopa.

Pazpen 5. Koebanus 1 BOJIHBI.

Tema 1. MexaHuuecKue Ko/a1e0aHusl.

KonebarenbHast cuctema. CBOOOIHBIE KO/TeOAHMS.

I'apmonunueckue Kosnebanus. KuHemaTuueckoe W JUHAMHUUECKOE OIMMCaHWe. DHEPreTMUecKoe OMMcaHue (3aKOH COXPAHEeHUs MeXaHWUeCKOM
9Hepruu). BeIBo/, TUHAMUUECKOTO OMHMCAHKsI TAPMOHUYECKHX KOole0aHH U3 UX SHEPreTHUeCKOro U KMHEeMATHUYeCKOT0 OITUCAHUSI.

Awmruutyza u da3za kosebanuii. CBsi3b aMIIATY/IbI KOJTeOaHWM UCXOJHOW BEJTMUMHBI C aMITTUTYIaMU KoJiebaHui eé CKOPOCTH U yCKOPEHUSI.

ITepros u uactota Kosjebanwii. Ilepros Masbix CBOOOJHBIX KojeOaHMI MaTeMaTH4eCKOTO MasTHUKA. Ileprios cBOOOAHBIX KoseOaHMA
TIPY>KUHHOT'O MasiTHUKA.

[ToHsATHE O 3aTyXarolMX Ko/ebaHusX. BeIHyXeHHbIe KoieOaHus. Pe3oHaHc. Pe3oHaHCHas KpuBasi. ByiusiHue 3aTyxaHHsl Ha BUJl Pe30HAHCHOM
KpUBOW. ABTOKOJIeOaHusl.

TexHUUeCKHEe YCTPOWUCTBA M TEXHOJIOTHUECKHE TPOLIeCChl: METPOHOM, Yachl, KauesTu, My3bIKa/lbHble MTHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3aruch KonebaTelbHOTO IBVKEHHSI.

HabsroieHrie He3aBHCHMOCTH TI€PUO/ia MaJTbIX KosieOaHHWM rpy3a Ha HUTU OT aMILTUTY/IbI.

WccnemoBaHue 3aTyXarIUX KomeOaHW U 3aBUCUMOCTH TIepro/ia CBOOO/IHBIX KOJ/IeOaHUM OT COMPOTHUBIIEHUSI.

18



Wccnenopanue KojiebaHWM Tpy3a Ha MaCCHUBHOM TIPY)KHHE C 1[e/ibl0 (JOPMHUPOBAHUsSI TIpeJCTaB/ieHHdd 00 uaeanbHOW MOJeNH TPYKUHHOTO
MasiTHUKA.

3aKOH COXpaHeHUsI SHePruU TIPU Koie0aHUsIX Tpy3a Ha MPY>KUHe.

ViccnenoBaHue BBIHYK/I€HHBIX KOJie0aHUH.

HabmomeHue pe3oHaHca.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mepenue nepuoa cBOOOJHBIX KO/lebaHUH HUTSIHOTO U TIPY>KUHHOTO MasiTHUKOB.

V3yueHue 3aKOHOB /IBMDKEHHS TeJla B X0Ze KosiebaHUi Ha YIIpyTroMm To/Bece.

N3yueHue ABM>KEHUS] HUTSIHOTO MasiTHUKaA.

[Tpeobpa3oBaHue HEPTUH B TIPY>KUHHOM MasiTHHKE.

VccnenoBanvie yObIBaHUST aMIUIATYABI 3aTyXalOIIMX KOeOaHuM.

ViccnenoBaHve BBIHYK/I€HHBIX KOJie0aHUH.

Tema 2. DnekmpomazHumHble Ko/1e0aHUsl.

Konebarenbhbiii KoHTYp. CBOOOJHBIE 3/1eKTPOMAarHUTHbIe KosiebaHUsI B HjealbHOM KoseOaTenbHOM KoHType. Popmyna Tomcona. Cesizb
aMIUTATYZBI 3apsiia KOHAEHcaTopa C aMIUTUTYAOW CHJIbI TOKA B KOjiebaTelbHOM KOHTYpe.

3aKOH COXpaHeHWsI SHePruM B H/lea/TbHOM KoyiebaTeTbHOM KOHTYPe.

3aryxaroiye 3/1IeKTPOMarHUTHbIE KosieOaHus. BeiHYK/IeHHBIe 3/IeKTPOMarHUTHbIE KOieOaHusI.

[TepemeHHbIl TOK. MOILIHOCTb TIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U [lefiCTBYIOIllee 3HaUeHKe CUJIbI TOKA M HarpsbKeHUs TIPY pa3/inyHoi (opme
3aBUCUMOCTH ITepeMeHHOr0 TOKa OT BpeMeHHU.

CuHycouJanbHbI TlepeMeHHbIN TOK. Pe3ucTop, KOHJeHCaTop M KaTylllKa WHAYKTUBHOCTH B LIeMIM CUHYCOM/ATbHOTO TepeMeHHOr0 TOKa.
Pe3onaHC TOKOB. Pe30HaHC HampsyKeHUH.

WpeanbHblit TpaHchopmaTop. I[Ipon3BoaCTBO, Mepejada U MoTpeb/ieHre 3/1eKTPUUeCKol IHEPTHH.

OKoJiornyecKre pyucKy MpH MPOU3BO/CTBe 3/1eKTpo3Hepruu. KysibTypa Ucrosib30BaHUs 31eKTPOIHEPTyH B MIOBCEIHEBHOW JKU3HHU.

TexHuUecKre YCTPOWCTBA U TeXHOJIOTHYeCKHe TIPOLIeCChl: 3/IeKTPUUYECKU 3BOHOK, TeHepaTop repeMeHHOr0 TOKa, TMHUU 3/1eKTporiepe/jau.

Hdemoncmpayuu.

CBo0OO0/HbIe 3/1IeKTPOMarHUTHBIE KOjie0aHusl.

3aBHCUMOCTh UYaCTOThI CBOOOHBIX KOJIe0AHMH OT MHAYKTUBHOCTH M éMKOCTH KOHTYpa.

OcLu/I0rpaMMBI 3IeKTPOMarHUTHBIX KosieOaHU.

I'eHepaTop He3aTyXaroIIUX 371eKTPOMAarHUTHBIX KOie0aHMiA.

Mo/ienb 371eKTPOMarHUTHOTO TeHepaTopa.

BbIHY>KIeHHbIe CHHYCOU/Ia/TbHbIe KOJTe0aHusI.
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Pesucrop, karymika MHAYKTUBHOCTH U KOH/IEHCATOP B Liel1 [IepeMeHHOr0 TOKa.

Pe3onaHc npu noceoBaTe/IsHOM COeIMHEeHUH Pe3UCTOpa, KaTyIIKY MHAYKTUBHOCTH Y KOH/eHCcaTopa.

Y CTpOUCTBO ¥ NPUHLIUI AeHCTBYs TpaHChopmarTopa.

Mopenb 1UHUY 371eKTpoIlepeiaun.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3yuenue Tpanchopmartopa.

NccnepnoBanue nepeMeHHOr0 TOKa yepes I0C/e/l0BaTe/IbHO COeIMHEHHbIe KOH/IeHCAaTop, KaTYIIKY U Pe3uCcTop.

HabmtoieHre 371eKTpPOMarHiTHOTO pe30HaHca.

WccnenoBanuie paboThl HCTOYHUKOB CBETA B IIeMU TTePeMEeHHOT0 TOKa.

Tema 3. MexaHuuecKue u 3/1eKmpomMdazHUMHbIe 80/IHbl.

MexaHuueckye BOJIHBI, YCJIOBUSL MX pacripocTpaHeHus. Ilorepeunble U Npozo/bHble BOJIHBL. Ileprof, CKOpPOCTb pacrpocTpaHeHust U [/IMHa
BoJiHbL. CBOMCTBa MeXaHUUECKUX BOJIH: OTpaKeHue, MpesioMsieHre, UHTepdepeHLvs U JudpakLysi.

3Byk. CKkopocTh 3ByKa. [’ poMKOCTh 3ByKa. BeicoTa ToHa. TeM0Op 3ByKa.

[ITymoBoe 3arpsi3HeHUe OKpY Karolieil cpe/ibl.

OneKTpOMarHUTHBIE BOHBI. Y CJIOBUS U3/1yU€eHHs] 3JIeKTPOMarHUTHBIX BOJIH. B3aviMHasi opyeHTalus BeKTOPOB B 3/IEKTPOMarHUTHOM BOJIHE.

CBoiicTBa 3/1eKTPOMAarHUTHLIX BOJIH: OTpakeHHe, MpejioM/IeHre, To/spu3aLius, MHTepdepeHLUs U AU pakLys.

[ITkasa 371eKTPOMarHUTHBIX BOJTH. [IpMeHeHre 3/IeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpyHUMIIBI paiOCBA3M U TesleBUeHUs. Paarosokanys.

ONeKTpOMarHUTHOE 3arpsi3HeHre OKPY Karolllel CpeJibl.

TexHUuUecKre yCTPOMCTBA U NIPaKTUUeCKOe TIPUMEHeHre: My3blKalbHble MHCTPYMEHTBI, pajiap, paJMONpHUéMHUK, Te/leBU30p, aHTeHHa, Tesle()oH,
CBU-neus, yibTpa3sByKoBasi JUarHOCTHKa B TeXHUKe U MeJULHe.

Hdemoucmpayuu.

O6pa3oBaHue U pacripocTpaHeHue MoTNepeyHbIX U MPOJ0/IbHBIX BOJH.

Kosnebmrolieecs Tesio Kak UCTOUHUK 3BYKa.

3aBHCUMOCTb [I/TUHBI BOJIHBI OT YaCTOThI KOie0aHUi.

HabmroieHre oTpa>keHus ¥ TTPe/IOM/IeHHsT MeXaHUUeCKUX BOJTH.

Habmoenue natepdepeHIiu U AudpakIiuy MeXaHUIeCKUX BOJTH.

AKyCTUYeCKUI pe30HaHC.

CBolicTBa y/bTpa3ByKa U ero IpuMeHeHHe.

HabmroieHre CBsI3M TPOMKOCTH 3BYKAa U BBICOTHI TOHA C aMITIUTY/IOW U YaCTOTOW KOJieOaHuUH.

WccnenoBaHue CBOMCTB 3/1eKTPOMAarHUTHBIX BOJIH: OTPaKeHue, MpesioMyieHre, nosipusaniusi, qudpakius, uHTepgepeHLysl.
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OOHapy>keHre UHGPAKPACHOTO U Y/IbTPA(GHO/IETOBOTO U3/TyUeHHH.

YuenuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

W3yueHne napameTpoB 3ByKOBOW BOJIHBI.

W3yueHne pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBe.

Tema 4. Onmuka.

[TpsiMonuHeltHOe pacripocTpaHeHye CBeTa B OJHOPOAHOM cpefe. JIyu cBeTa. ToueuHbIli KCTOYHUK CBeTa.

OtpakeHure cBeTa. 3aKOHBI OTpaXkKeHUs1 cBeTa. [locTpoeHre n300pa’keHUH B II0CKOM 3epKase. Cepuueckre 3epKasia.

[Tpenomnenve cBeta. 3aKOHBI TIpe/IOM/IeHUs] CBeTa. AOCOMIOTHBIN TMOKa3aresnb MpenomsieHds. OTHOCHTEeNbHBIN TTOKa3aTeslb IMpPeoMJIeHHsI.
[TocTosiHCTBO UaCTOTHI CBeTa M COOTHOLLIEHUe JJIMH BOJIH NIPU flepexo/ie MOHOXPOMaTUUeCKOro CBeTa uepe3 rpaHULly pasjesa IByX ONTUUeCKUX Cpef,.

Xop nyueit B ipusme. ucrepcusi cBeta. CrioxKHBIN cocTaB 6esioro cBeta. L[BerT.

[TonHoe BHyTpeHHee oTpakeHue. IIpefebHbIN YroJl IOJTHOTO BHYTPEHHETO OTPaykeHMUs.

Cobwuparorue U paccerBatomye juH3bl. ToHKas mH3a. POKYCHOe pacCTOsSHUE M OINTHUecKasi CHjla TOHKOW JIMH3bL. 3aBUCUMOCTH (POKYCHOTO
PacCTOsTHUSI TOHKOM cepUuecKoil IMH3bI OT e€ reOMeTPUM U OTHOCUTE/ILHOT0 TI0Ka3aTeisi IIPe/ioMJIeHUSI.

dopmy/ia TOHKOM JIMH3bl. YBe/ln4yeHue, laBaeMoe JTMH30M.

XoJ, yda, MpOLIeAIIEero JUH3Y M0/ MTPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM OnTHYecKou ocH. [TocTpoeHHe M300pa’keHUI TOUKU U OTpe3Ka MPSMOM
B cOOMparOIIMX U pacCeMBaoIIMX JTMH3aX U UX CUCTeMax.

Ontuueckue mpudopsl. Pa3pematoiriast criocobHOCTh. ['1a3 Kak onTryeckasi CUCTeMa.

[Ipenenbl NpUMEHMMOCTH reOMeTPUYEeCKOU ONTHUKHU.

BonHoBass onTtuka. VHrepdepeHuusi cBera. KorepeHTHble WMCTOUHUKU. YCI0BUs Hab/oJeHWs MakCHMyMOB W MHUHMMYMOB B
vHTep(depeHLMOHHOW KapTUHE OT [ByX KOrepPeHTHbIX MCTOUHUKOB. [IprMephl KaccuyecKrux UHTep(epeHLIMOHHBIX CXeM.

Mudpakuus ceera. JudpakivioHHasi peliéTka. Y CJIOBHe HaOJIOJieHUsl TJIaBHBIX MAaKCHUMYMOB TIPH TIa/[eHMM MOHOXPOMAaTHUeCKOro CBeTa Ha
IU(PaKLMOHHYIO PELIETKY.

[Tonspusauys ceera.

TexHWuecKre YCTPOMCTBA M TEXHOJIOTWUYECKWe TMpOLIecChl: OYKH, Jyra, Mepuckor, (oToarnmnapar, MHUKPOCKOM, TMPOEKLIMOHHBIMA anmnapar,
MpOCBeT/IeHNe ONTUKH, BOJIOKOHHAsI ONTHKA, AU(PAKL[MOHHAs PelléTKa.

Jemoncmpayuu.

3aKOHBI OTPaKEHUs CBeTa.

WccnenoBanue npenomieHys cBeTa.

HabsrozieHre moiHOTO BHYTPeHHero oTpaXkeHust. Mogiesib CBeTOBO/A.

VccnepmoBanue X0/ia CBETOBBIX MTYUKOB Uepe3 IJIOCKOMapaliebHy 0 MIaCTUHY U TIPU3MY.

VccnenoBaHue CBOMCTB M300paykeHNUH B JIMH3AX.
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Mogenu MUKpPOCKOTIIa, TeJecKora.

HabmrozeHnvie nHTepdepeHLIUN CBeTa.

HabmoieHue 1jBeTOB TOHKUX IJIEHOK.

Habmonenve qudpakiyy ceta.

N3yuenue audpakKiMOHHON PELLETKU.

Habmopenuve nudpakijMOHHOTO CIIeKTpa.

Habmtoenuve gucriepcun ceeta.

HabmtoeHue rosnisipu3aruy cBeTa.

[TpumeHeHue NO/IIPOU/IOB [/1s1 U3yUeHUs] MeXaHUUYeCKUX HarlpspKeHUH.

YueHuueckuti 3kcnepumenni, 1abopamopHbie pabombl, NPAKMUKyM.

W3mepenue nokasareJisi pesioOMJIeHUS CTEKIIa.

VccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSIHUS OT BelljecTBa (Ha MpUMepe KUAKUX JIMH3).

N3mepeHue oKyCHOr0 pacCTOSIHUSL paCCeUBaOIINX JIMH3.

[MonmyueHue n300pa)keHUst B CICTeMe U3 TJIOCKOTO 3epKasa U JIMH3BL.

[MTonyueHve n300pa>keHNst B CUCTEMe U3 JBYX JIUH3.

KoHcTpynpoBaHue TesiecKonmyeckux CUCTEM.

Habnropenue gudpakiyy, nHTepdepeHLMy 1 ToJIsipyU3aliiy CBeTa.

N3yueHnue nonspusanyy cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU [JU3/IeKTPUKA.

W3yueHne nHTEpQepeHLH 1a3epHOT0 U3/TyUeHH s Ha IBYX LLeJIsX.

Habmrozenuve frcnepcum.

Habrozenuve u ncciieoBanie JUGPaKLMOHHOTO CIIEKTPa.

N3mepenue [/1MHBI CBETOBOU BOJIHBI.

[TonyueHve cnieKTpa M3/1yyeHHUsl CBETOAMO/ A TIPU TTOMOLM JU(PaKLMOHHOMN PeIIEéTKY.

Pa3pgen 6. OcHOBBI cielja/IbHOM TEOPUHM OTHOCUTE/TbHOCTH.

['paHuLbl TPUMEHUMOCTH K/1acCUUYeCcKol MexaHUKU. [locTynaTsl crieliiaibHOM TeOpHUY OTHOCUTEIbHOCTH.

[TpocTpaHCTBeHHO-BpeMeHHOM uHTepBan. IlpeoOpa3oBanus JlopeHija. YcioBue TPUYMHHOCTA. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH.
3ame/iyieHre BpeMeHHU U COKpallleHue JIJIVHBI.

OHeprusi U UMNYJ/bC PeJISTUBUCTCKOW YaCTHULbI.

CBs13b Macchbl C SHepryuel ¥ UMIY/AbCOM PeIITUBUCTCKOM YaCTULbl. JHEPrHsi MOKOSI.

TexHUYeCcKre yCTPOMCTBA ¥ TEXHOJOTUUeCKUe MPOLeCChl: CITYTHUKOBbIE TPUEMHUKH, YCKOPUTEIH 3apsKeHHbIX YaCTHULI.

YueHNUeCKUH IKCIIePUMEHT, TabopaTopHbIe PabOThI, TPAKTUKYM.
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OmnpefienieHre UMITy/IbCa U SHEPTUHN PeIITUBUCTCKUX YacTUL] (1o gotorpadusiM TPeKOB 3apsKeHHbBIX YaCTUL] B MarHUTHOM TI0JIE).

Pa3zpgen 7. KBanToBas ¢pu3suka.

Tema 1. KopnycKy1spHo-80/1H080LI 0yausm.

PaBHOBeCHOE TeIJIOBOe U3/TyueHue (M3/1yueHre abCoMOTHO YEPHOTO Tesla). 3aKoH cMelrieHus1 BuHa. I'nnore3sa IT1aHKa o KBaHTax.

@DOTOHBI. JHEPrUsl U UMIYJIbC (POTOHA.

®otosddext. OnbiThl A. I'. CToneToBa. 3akoHbl hoTo3(PdekTa. YpaBHeHHe DUHIITelHa /151 hoTo3PdekTa. «KpacHasi rpaHuiia» dhoTo3addekra.

[aBnenue cBeta (B YaCTHOCTH, /IaBJieHHe CBeTa Ha abCOIOTHO TIOTJIOLIAOIIYIO U abCOMIOTHO OTPaKarollyro moBepxHOCTh). OmbiTer I1. H.
JleGeneBa.

BosiHoBBIe cBolicTBa yactuil. Bonnbel ge Bpoiins. [JnvHa BosmHbI fge bpoiins v pa3Mepbl 00/IaCcTH JIOKa/IW3al[ul JIBWKYIIENCS YaCTHUIBL
KopnyckynspHo-BonHOBOM Ayanu3Mm. [Judpakijys 371eKTPOHOB Ha KpUCTasiax.

Crnenmduka n3mMepeHuii B MUKpomupe. COOTHOLLIeHHs HeoripeJeniéHHocTel [etizeHbepra.

TexHuueckre yCTPONCTBA M TeXHOJIOTMUECKHe TPOLIeCcChl: CIeKTpoMeTp, (OoTo3neMeHT, (OTOJAaTuuK, TyHHEeJbHbIM MHUKDPOCKOI, COJHeuHast
Oarapesi, CBeTOIMO/,

Jemoncmpayuu.

®oTo3ddeKT Ha yCTaHOBKE C IUHKOBOM I/IaCTUHOM.

HVccnenoBaHue 3aKOHOB BHellIHero ¢oTo3ddekra.

WccnenoBanue 3aBUCMMOCTH COTIPOTHB/IEHUS TIOJYTIPOBOJHUKOB OT OCBELL[EHHOCTH.

Ceetopguop,.

ConHeuHasi 6aTapest.

YueHuueckuti 3Kcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanue goropesucropa.

N3mepenue nocrosiHHOM [11aHKa Ha ocHOBe ucciiefioBaHus GoTo3addekxTa.

VccnenoBaHue 3aBUCMMOCTY CUIIBI TOKA Yepe3 CBeTOAUOJ, OT HallpshKeHMUs.

Tema 2. duzuka amoma.

OnbIThI 10 UCC/IeZI0BAHUIO CTPOeHus1 aToMa. [1nanetapHas mozens atoma Pesepdopga.

[Moctynarel Bopa. W3nyueHue u noroiieHre (OTOHOB MpH Mepexo/ie aToMa C OJHOT0 YPOBHSI SHEPTUU Ha APYTOi.

Bupe! criektpoB. CrieKTp ypOBHel 3Hepruv aToMa BOZOpoAa.

CnioHTaHHOe ¥ BBIHY)KJ|EHHO€ H3/yueHue cBeta. Jlasep.

TexHUUecKre yCTPOWCTBA U TeXHOJIOTHUeCKHe TPOLIeCChl: CreKTpa/ibHbIA aHau3 (CrIeKTPOCKOTIT), jla3ep, KBAHTOBbIA KOMITbIOTEP.

Jemoncmpayuu.

Mogens onbita Pesepdopza.
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HabmropeHue muHeMuaTbIX CIIEKTPOB.

YCTpOMCTBO U AielicTBHe CUETUMKA MOHU3UPYIOIIUX YaCTHL].

OrnpeziesieHre [/IMHBI BOJIHBI JIa3epHOIO U3/TyYeHUs.

YueHuuecKuli 3Kcnepumenn, 1abopamopHbie pabombl, NPAKMUKyM.

HabsrozeHre iiHeMUaToOro CrieKTpa.

VccnenoBanue crieKTpa pa3pe’kKeHHOr0 aTOMapHOT0 BO/IOpO/ia U M3MepeHHe MOCTOsTHHON Pusbepra.

Tema 3. Dusuka amomHo20 10pa u 3/1eMeHmMapHbIX Yacmuy.

Hyknonnast mogiens sizipa I'eiizen6epra—ViBaHeHko. 3apsj siipa. MaccoBoe unciio sigpa. M30Tomsbl.

PagroakTuBHOCTB. Anb(a-pacraz. SNMeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacraz. ['amMmma-u3nydeHue.

3aKOH paZiM0aKTUBHOIO pacrnaja. PaguoakTrBHbIe W30TOMbI B prpoje. CBOMCTBAa MOHU3UPYIOLLEro u3ayyeHus. BausHue pagjuoakTUBHOCTH Ha
JKUBbIe opraHu3Mebl. EcTecTBeHHbIN (OH H3nyueHusi. [Jo3umMeTpus.

OHeprusi CBsI3U HYKJIOHOB B sifipe. fInepHbie cumbl. JledeKT Macchl sipa.

SlnepHble peakiyu. leneHue U cuHTe3 sifiep. SInepHble peakTopbl. [IpobeMbl yripaB/sieMOTro TepMOsSIIEPHOTO CHHTe3a. DKOJIOTMUecKre acreKThl
Pa3BUTHS SI[IEPHOU SHEPreTUKHU.

MeTtoppbl perucTpalyy U UCCeJ0BaHUS 3/IeMeHTapHbIX UaCTHL].

dyHJameHTa/IbHble B3auMOZeNCTBUS. baproHbl, Me30HbI M JyenToHbl. [IpencraBienne o CraHfapTHOM Mogenu. KBapk-I/ItOOHHasi Mozernb
aZIpOHOB.

®u3uKa 3a npezenamu CTaHAapTHOM Mogend. TémHasi MaTepusi U TEMHasi SHeprusl.

EpuHcTBO hM3nyeckoi KapTUHBI MUpa.

TexHWUecKre yCTPOMCTBA M TEXHOJIOTMYeCKHe TPOLIeCcChl: 103MMeTp, KaMepa BunbcoHa, si/jepHbIi peakTop, TeEPMOsiZIepHbI peakTop, aTOMHast
6omba, MarHUTHO-pe30HaHCHAast TOMOTpadus.

YueHuueckuti 3kcnepumenni, 1a60opamopHbie pabombl, NPAKMUKyM.

WccnenoBanue TpeKoB yacTul] (110 TOTOBBIM (pOoTOrpagusim).

WccnenoBanue paaroakTHBHOIO (hOHA C MCI0J/Ib30BaHUEM /103UMeTpa.

N3yuenue normoiieHus: 6eTa-yacTUL] aTFOMUHUEM.

Pa3jien 8. J/1eMeHTHI aCTPOHOMMH U acTpPo(H3uKH.

OTarbl pa3BUTHs acTpOHOMUH. [IpHK/IafHOe ¥ MUPOBO33peHUeCKOe 3HaueHHe aCTPOHOMHHM. [IpUMeHNMMOCTb 3aKOHOB (DHU3UKHU /ISl OObSICHEHUS
MPUPO/IbI KOCMUUECKUX 00HEKTOB.

MeTo/ b1 aCTPOHOMUUECKUX UCC/efiloBaHUNA. COBpeMeHHbIe ONTUUeCKHe TeeCKOIbl, paJil0Te/1eCKOITbl, BHeEATMOC(epHasi aCTPOHOMUSI.

Bup 3Bé3gHoro HebOa. Co3Be3us, sipKue 3BE3IbI, TI/IAHEThI, X BUAUMOE JIBWKEHHE.

CoJsiHeuHas cucrema.
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CouHue. ConHeyHasi akTUBHOCTb. VICTOUHUK sHepruu CostHLa U 3BE37,.

3BE3bl, MX OCHOBHbIe XapaKTepUCTUKU. JlharpaMMa «CreKTpajbHbId K/1acC — CBEeTUMOCTb». 3BE3Zbl IJIaBHOM IOC/e[0BaTelbHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» [/Is1 3B83J] IJIaBHOU IOC/Ie[0BaTe/bHOCTH. BHyTpeHHee cTpoeHue 3Bé371. CoBpeMeHHble NpeJCTaB/leHUs O
TIPOMCXOXKAEeHNUH U 3Bo/roLy CosHLa ¥ 3BE37]. DTarnbl )KU3HU 3BE3].

Mneunbiii ITyTs — Hama 'anaktvka. [TonoxkeHve u aBwkeHue ConHila B I'aysakTuke. Turbl ranakTuk. PaguorasakTMKyd U KBa3apbl. YépHbIe
JBIPBI B /jpax rajakTUK.

Bcenennasi. Paciimpenvie Beenennoii. 3akon Xab6:a. Pa36eranue ranaktvk. Teopusi Bosbiioro B3pbeiBa. PeTuKTOBOE M3/MyueHue.

MacmrabHas ctpykrypa BeenenHoii. MeTtaranakTHka.

Hepeiiéntele mpo6sieMbl aCTPOHOMUH.

YueHuueckue Ha0G1100eHUs1.

Habmtogenusi 3Bé3qHOr0 Heba HEBOOPY)KEHHBIM TJ1a30M C HCIIO/Ib30BaHWEM KOMITBIOTEPHBIX TIPUJIOKEHWUH /ISl OTpe/ieieHUsl T10JI0XKEeHUsT
HebeCHBbIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHbIe co3Be3usi CeBepPHOr0 TOMyLLapHs U IPKHe 3BE3/IbL.

Habmtonenus B Testeckor JIyHbl, M71aHeT, TYMaHHOCTeH U 3BE3/JHBIX CKOTUIEHUH.

du3nuecKuii IPakKTUKYM.

CriocoObl M3MepeHUsi (PU3UUECKUX BeWYMH C HWCIIOJIb30BAaHHMEM aHAJOTOBBIX M IU(POBBIX HM3MEPUTEbHBIX MPUOOPOB M KOMITbIOTEPHBIX
JATYUKOBBIX cUCTeM. AOCOIOTHBIE M OTHOCUTE/TbHBIE TIOTPELTHOCTH U3MepeHUH (u3nueckrx BemurH. OlieHKa rPaHuL] TOTPeIIHOCTeH.

[TpoBefeHre KOCBEHHBIX U3MEPEeHHH, NCCIeZ0BaHUH 3aBUCUMOCTeN (PM3MUeCKUX BeJTMUMH, TIPOBEPKA MPe/JIoXKeHHbIX ruroTe3 (BbiOop 13 pabor,
OTMCAHHBIX B TEMAaTHUECKUX pa3fiesiax «YueHUUeCKHui 3KCIIepUMeHT, TabopaTopHble PabOThI, IPAKTUKYM» ).

O0o01IaKoIIee MOBTOPEHHE.

O6o0OmeHrie ¥ CUCTeMaTW3al[Usl COZep)KaHWs pa3fienioB  Kypca «MexaHuka», «MonekynsipHas (GuU3MKa W TepMOJMHAMMKa»,
«3nekTpoguHaMuKa», «Konebanus v BoHbI», «OCHOBBI CITeI[Ha/IbHOW TEOPUHM OTHOCUTETBHOCTH», «KBaHTOBast (hr3mKa», «DjieMeHTbl aCTPOHOMUH U
acTpoU3HKU».

Ponb (py3uKM M aCTPOHOMMM B 5KOHOMUYECKOW, TEXHOJIOTUYECKOU, COLMaTbHOU U 3TUYeCKOW cdepax [esiTe/IbHOCTU YeloBeKa, POib U MeCTO
¢u3MKM M acCTPOHOMUM B COBPeMeHHON HayyHOW KapTMHe MHpa, 3HaueHWe OIUCaTelbHOM, CHUCTeMaTHU3Upyrolleld, OOBsSICHUTeNbHON U
MPOrHOCTUYECKOW (QYHKLMN (PU3MYEeCKOW TeOpUH, POJIb (PU3NUYECKOW TeOPUM B (DOPMUPOBAHUM Tpe/iCTaB/leHui O (M3UUeCKOl KapTHHe MHUpa, MeCTOo
¢u3rueCcKoit KapTUHBI MUPA B 001[eM PsIly COBPEMEHHBIX eCTeCTBEHHO-HAYUHBIX MTPe/ICTaBIeHHA O TIPUPO/E.

MexnpeaMeTHbIe CBA3H.

N3yuenue Kypca ¢pu3vku yriy6séHHoro ypoBHsi B 11 Kjlacce oCyIieCTB/sIeTCsl C YUETOM COZiep>KaTebHbIX MeXIpeJMeTHBIX CBsi3el C Kypcamu
MaTeMaTHKH, OMO/IOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.
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MesicnpeomemHble NOHSAIMUSI, C8513aHHble C U3yyeHUeM Memo008 HAyYHO020 NO3HAHUS: siBieHWe, HayuHbld ¢akT, ruroresa, usnyeckas
BeJIMUMHA, 3aKOH, Teopus, Hab/roZieHre, SKCIiepUMeHT, MO/le/IMpOBaHue, Mo/ie/b, U3MepeHHe, TIOTPeLTHOCTH U3MepeHUl, 3MepuTe/ibHble TIPUOOPHI,
1udpoBas 1labopaTopws.

Mamemamuka: pellleHWe CUCTeMbl YypaBHeHHI. TpuroHomerpuueckve GQYHKLMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHIeHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXJeCTBO. BeKTOpbl M WX TNpPOEKUWH Ha OCH KOOpAWHAT, CJIOKeHHe BeKTOPOB. IIpon3BojHble 3/1eMeHTapHbIX (YHKLUI.
[Tpu3Haku 1oj00usi TPeyToNIbHUKOB, OMpeziesieHre TUIOLaid TVIOCKUX GUryp v o6béma TeJt.

Buosozus: sneKTpuyeckye siBjieHUs B )KUBOU TIPUPO/e, KosiebaTe bHbIe ABWKEHHUS B )KUBOM MPUPOZE, SKOJIOTHUeCKIe PUCKU TIPY TIPOU3BO/ICTBE
5/IeKTPO3HEPT1H, 37IeKTPOMarHWTHOe 3arpsi3HeHHe OKPY»Karollleil cpefibl, y/bTPa3ByKOBasl JUarHOCTHKA B MeJULMHe, ONTHUeCKre SIBJIeHUsl B >KUBOU
rpupoze.

Xumus: cTpoeHWe aTOMOB M MOJIEKY/I, KPUCTa/TMUuecKasi CTPYKTypa TBEDBIX Tes, MeXaHW3Mbl 00pa30BaHUsSI KDPHCTA//TMUECKOW PeIéTKH,
CHeKTpaJIbHbIA aHaIu3.

TI'eocpacpus: marHuTHBIE TI0/TF0CA 3eMJTH, 3a/Ie)KM MarHUTHBIX Py, GOTOCHEMKA 3eMHOM MOBEPXHOCTH, cericmorpad.

TexHo/102us: IPUMeHeHHe TTOCTOSTHHBIX MarHUTOB, 3/IeKTPOMAarHuTOB, JIeKTPOABUraTe/b SIkoOu, reHepaTop TiepeMeHHOT0 TOKa, MHYKLIMOHHAsT
neyb, JIMHWUMW 3JIeKTporiepesiay, 3/1eKTPO/iBUraTe b, pajap, PaJMONpPUEMHIK, TeJleBU30p, aHTeHHa, TejaedoH, CBU-neub, ynbTpa3ByKoBasi AMarHOCTHKA
B TeXHHUKe, TIPOEKLIMOHHBIM arrapar, BOJOKOHHAs OITHKa, COJIHeYHasi Oartapesi, CITyTHUKOBbLIe TIPUEMHUKH, silepHasi JHepreTHKa M 3KOJ0THYeCcKue
acCIIeKThl e€ pa3sBUTUA.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHET' O OBIIET O
OBPA30BAHUSA JINUHOCTHBIE PE3YJ/IbTATBHI
JINMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3y/JbTaTbl OCBOeHUs yuyeOHOro mnpeamera «®du3nKa» [O/DKHBI OTpPa)kKaTh T'OTOBHOCTh W CIIOCOOHOCTH OOYYarOL[UXCS
PYKOBO/ICTBOBaThCsI CYOPMUPOBAHHOW BHYTPeHHeH MO3ULIMel TUYHOCTHA, CUCTeMOU 1IeHHOCTHBIX OPUeHTALUM, TIO3UTUBHBIX BHYTPEHHUX yYOeXKIeHNH,
COOTBETCTBYIOLUX TPAJUI[MOHHBIM IIeHHOCTSIM POCCHUCKOTO O0OI[ecTBa, pacIIvpeHue >XU3HEHHOrO OIbITa U OIfbITa [[eATebHOCTH B TIpoliecce
peanu3alid OCHOBHBIX HallpaB/IeHUI BOCIIUTATeIbHOW [|eATe/TbHOCTHU, B TOM YMCJIe B UaCTH:

rpak/JaHCKOr'0 BOCTIMTAHUSA:

e chOpPMHPOBAHHOCTD TPAYKJAHCKOH MO3UI[UM 00YUaroIerocsi Kak akTHBHOTO M OTBETCTBEHHOT'O WieHa POCCHICKOTO 00IeCTBa;

® TIPUHSATHE TPAJUIIMOHHBIX 00IIleUe/I0BeueCKUX T'YMAaHUCTHUECKUX U IEMOKPAaTHUECKUX 1[eHHOCTeH;

® TOTOBHOCTb BECTH COBMECTHYIO [IeSiTe/IbHOCTh B MHTEPecax rpakJaHCKOro 00l1ljeCcTBa, y4aCTBOBATh B CAMOYIIpaB/IeHUU B 00pa3oBaTe/TbHOU

opraHu3aluy;

® yMeHUe B3aMMO/eHCTBOBATh C COL[Ma/IbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKI[USMU U Ha3HaAUeHUeM;

® TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM /esITe/IbHOCTH.
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NaTpUOTUYECKOr0 BOCIIUTAHUS:
¢ chOpMUPOBAHHOCTb POCCUMCKOM rpaXkAaHCKOM UAEHTUUHOCTH, MaTPUOTH3Ma;
® 1[eHHOCTHOE OTHOIlIeHHEe K rOCy/JapCTBEHHBIM CHMBOJIaM, JOCTH)KEHUSIM POCCUMCKUX YUEHBIX B 00/1aCTU (PU3UKU U TEXHUKE.
AYXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS:
e c(opMUPOBaHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI0 TTOBE/IeHHSI;
e (rmocoOHOCTh OLIEHWBaTh CUTYAL[MIO U TIPUHUMATh OCO3HaHHbIe pellieHHs], OPUeHTUPYSCh Ha MOPa/IbHO-HPABCTBEHHbIe HOPMBI U 1]eHHOCTH, B
TOM YMCJIe B esiTe/IbHOCTU YUEHOI0;
® 0CO3HaHWe JIMYHOTO BK/a/ja B IOCTPOEHHE YCTOMUHUBOTO Oy yIIiero.
3CTeTUYeCKOro BOCIIMTAaHUSA:
® SCTeTUUYeCKOe OTHOILLeHUe K MUPY, BK/I0Uasi 3CTETUKY HayuHOTO TBOPUECTBa, MPUCYILero (pru3nyeckor HayKe.
TPYAOBOr0 BOCIIUTAHHUA:
e HTepeC K pa3MuHbIM cdepaM NpodeccUoHaIbHON [IesiTeIbHOCTH, B TOM YKC/Ie CBSI3aHHBIM C (PU3MKOM M TeXHUKOW, YyMEeHHe COBepllaTh
0CO3HaHHbBIM BbIOOp OyAyILel npodeccun U peann30BbIBaTh COOCTBEHHBIE XKU3HEHHbIE TUIaHbI;
e TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHMIO M caMO0Opa30BaHMIO B 00/1aCTH (DHM3UKH Ha TTPOTSHKEHUH BCEeM JKU3HHU.
JKO0/IOTMYECKOro BOCIIMTAHUSA:
¢ Cc(hopMHUPOBAHHOCTDH IKOJIOTUUECKON KYIbTYPhI, 0CO3HaHKeE T7I00a/bHOT0 XapaKTepa K0JIOTMUecKUX rpobiem;
e [UIAHUPOBaHWe U OCYLeCTBJ/IeHHE [eMCTBUM B OKPY>KatoLLlel cpejie Ha OCHOBe 3HaHUs Liejlel yCTOMYMBOIO Pa3BUTHS Ye/I0BeYeCTBa;
e pacilvpeHUe OIMbITa AesITeTbHOCTH 5K0IOTMUeCKOU HarpaB/eHHOCTU Ha OCHOBe UMEROIIUXCsl 3HaHUH 1o (ur3UKe.
eHHOCTH Hay4YHOT0 MO3HaHHUA:
e chopMUPOBAHHOCTb MUPOBO33pPEHUS], COOTBETCTBYIOL[ET0 COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3MUECKON HaYKU;
® 0CO3HaHMe 1|eHHOCTH HayYyHOU JesTe/lbHOCTH, TOTOBHOCTD B Tpoliecce n3ydyeHus (GHM3UKU OCYIeCTBIISATb POEKTHYIO U UCCe/[0BaTe/lbCKYH0
JlesiTeIbHOCTh UH/IMBU/yaTbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATbBI
ITo3HaBaTe/nbHbIe yHHBepCcaIbHbIe yueOHbIe JeiiCTBUA
Bba3oBble joruyeckue AeiicTBHA:
® CaMOCTOSITeNTHHO (hOPMYIMPOBaTh U aKTyaan3upoBaTh MpoOieMy, pacCMaTpyUBaTh eé BCeCTOPOHHE;
e OnpezendTh Lie/M eATelbHOCTH, 3a/laBaTh NlapaMeTpbl U KPUTEPUM UX JOCTYKEHUS;
®  BbISIB/ISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYUS B pacCMaTpuBaeMbIX (PM3UUECKUX SIBIEHUSX;
e pa3pabarbiBaTh MUIaH pelleHust MpobsieMbl ¢ YIETOM aHa/IM3a UMEeIOLUXCsl MaTepUaIbHbIX M HeMaTepHa/lbHbIX PeCypCoB;
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BHOCHTBb KOPPEKTHBEI B AeAT€/IbHOCTDh, OLJ€HMBATb COOTBETCTBHE PE3Yy/IbTATOB Lie/IIM, OLI€HUBATb PUCKH HOCJ'IE,Z[CTBI/II\/JI AedaTeJIbHOCTH;
KOOPAWHHUPOBATH U BBITIOJIHATD pa60Ty B YUIOBHAX pea/IbHOI'0O, BUPTYaJIbHOT'O U KOM6I/IHI/IPOB8HHOFO BBaHMOAEﬁCTBHH;
Pa3BHBATh KpeaTMBHOE MBIII/IEHK e TIPH pellleHWH )KU3HEeHHbIX HpO6]I€M.

Ba3oBble ucciefoBaTe/IbCKHe JeCTBUA:

BJIa/leTb HAyYHOU TePMUHOJIOTHeH, K/TF0UeBbIMU MOHSATUSIMU U MeTolaMU (hH3UUecKoi HayKu;

B/aZieTh HaBbIKaMU Yy4eOHO-MCC/IeoBaTe/IbCKOM M TIPOEKTHOW /IesiTe/IbHOCTH B 007acTv (M3MKHM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY MOUCKY MeTO/I0B pellieHus 3a/iay (pr31uecKoro cofiepkKaHus, IPUMeHeHHUIO Pa3/IMUHbIX MeTO/[OB [T03HAHUSI;

B/aZieTh BUJAMHU [IeSITe/IbHOCTH TI0 TIOMyUeHHWI0 HOBOTO 3HAHUS, €ro MHTEepIpeTalyH, MpeoOpa30BaHUI0 M TMPUMEHEHHWI0 B pa3IWYHBIX
yueOHBIX CHTYaL[UsIX, B TOM UKCJ/Ie TIPH CO3JaHUM yueOHBIX TIPOEKTOB B 00/1aCTH (PU3UKY;

BBISIB/IATb TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U M aKTyaJu3UpOBaThb 3ajady, BbIJBUraTb TUIIOTe3y €& pelleHusi, HaXOJWUTb apryMeHTbl [Jisi
Jl0KasarenbCTBa CBOMX YTBEPKJEHUM, 3a/jaBaTh NlapaMeTpbl U KPUTEPUU peLleHus;

aHa/IM3UPOBATh IOJIyUeHHbIEe B X0/l pellleHus 3a/lau pe3y/ibTaThbl, KpUTUYECKU OLleHWBaTh UX JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEeHHe
B HOBBIX YC/IOBUSIX;

CTaBUTH U (OpMy/TUPOBaTh COOCTBEHHBIE 33/jaul B 00pa30BaTe/IbHOM /IeATe/IbHOCTH, B TOM YKCJ/Ie TIPU U3yueHUH (DU3UKHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaLUsIM, OLI€HUBATb TTPUOOPETEHHBIM OITBIT;

yMeTb TIepeHOCUTh 3HAHUS 10 (PH3KKe B MPAKTUUECKYIO 00/1aCThb >KU3HE/IeSITe/TbHOCTH;

yMeTh MIHTeTPUPOBATh 3HaHUS U3 Pa3HBIX MPeAMETHbIX 00/1acTel;

BbIIBUTaTh HOBbIE U/le, TIpe/jiaraThb OPUTrHHaIbHbIE TIOJXO0/bl U PelleHus;

CTaBUTH TIPOO/IEMBI U 3a/]auM, JOTMYCKAOII[He albTePHATHBHBIE PEIIeHNsI.

Pa6ora ¢ uadopmarueit:

B/1a/leTh HaBbIKaMU IOJy4YeHHs1 MH(POpPMaLMU (PU3NUeCKOro COJiep)KaHWsi U3 UCTOYHMKOB pasHbIX THIIOB, CAMOCTOSITE/IbHO OCYILeCTBJISITh
TIOUCK, aHa/IM3, CUCTeMaTH3aL|i0 U UHTeprpeTaLyo HHGOpMaLMK pa3/IMUHbIX BUJIOB U (GOPM Ipe/iCTaB/IeHNs;

OLIeHMBATh [JOCTOBEPHOCTh MH(OpMaLUY;

WCTO/b30BaTh Cpe/icTBa HMH(GOPMALMOHHBIX M KOMMYHMKAL|MOHHBIX TEXHOJIOTMH B PpelIeHWHd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M
OpraHM3aLMOHHBIX 3a7ila4y C coO/oZeHneM TpeOOBaHWI 3PTOHOMUKH, TeEXHHUKU 0e301acHOCTH, TUTHEHb], pecypcocOepeskeHts, TIPaBOBbIX U
3TUYeCKUX HOPM, HOPM HH(POPMAIIMOHHOU 06e301acHOCTY;

C03/]aBaTh TEKCTHI (PU3MUYECKOTO CO/lePKaHUs B PA3/TMUHBIX JOpMaTax C yU4ETOM Ha3HaueHHs MH(POPMAIMY U L{eJIeBOW ayJUTOPHH, BbIOMpast
OINTUMa/bHYI0 (hOpMy TIpefCTaBIeH!s U BU3yalu3aliyy.

KOMMyHI/IKaTHBHBIe YHUB€pPCA/IbHbIE y‘-I86HLIe ,E[EI‘/iCTBI/IH:

OCYIIIeCTB/ISITh 00ITleHe Ha ypokaxX (DU3UKH U BO BHe-YPOUHOU J1esiTe/IbHOCTH;
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e pacro3HaBaTh MPeANOChUTKA KOH(MIUKTHBIX CUTYallUi U CMSITUYaTh KOHQIUKTHI;
® Da3BEPHYTO M JIOTUYHO U3/1araTh CBOIO TOUKY 3pEHUS C UCII0/Ib30BaHUEM S13bIKOBBIX CPe/ICTB;
e TIOHMMAaTbh U UCII0J/Ib30BaTh IMPEUMYII|ECTBA KOMAH/[HOW U MHUBU/1YaTbHON pabOThI;
e BbLIOMpPATh TEMAaTUKYy U METO/IbI COBMECTHBIX [IEMCTBUI C YUETOM OOIIUX UHTEPECOB U BO3MOXKHOCTEH KaXK/[0T0 WieHa KOJIEKTHBA;
e [IpUHUMAThb Lie/IM COBMECTHOMN [esATelbHOCTH, OPraHU30BbIBaTb W KOODAWHHDOBATh [AEWCTBUS 1O €€ [OCTHKEHMWIO: COCTaB/STh I/1aH
JIeNCTBHUH, pacTipeie/iATh POJIM C YUETOM MHEHHI YUaCTHUKOB, 00CY>K/IaTh Pe3y/IbTaThl COBMECTHOM paboThI;
e OL|eHMBaTh Ka4eCTBO CBOEro BK/Ia/Jja M KaXKAOT0 yuaCTHUKA KOMaHZbI B 00IIMI pe3y/ibTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
e [Ipe/JiaraTthb HOBbIE NIPOEKTHI, OLIEHUBATh U/IeU C MO3ULIMK HOBU3HbI, ODUTUHAIbHOCTH, MPaKTUYECKOW 3HAUMMOCTH;
® OCYILeCTBJISAITh TIO3UTHBHOE CTpaTernyeckoe TIOBeJeHWe B PAa3/MUHBIX CHUTYalUsX, TPOSBJSATH TBOPUECTBO W BOOOpa)keHHe, OBITh
VHUL[MaTUBHBIM.
PerynssTUBHBIE yHHBepCa/IbHbIe yueOHbIe JefiCTBUSA
Camoopranusanms:
® CaMOCTOSITE/ILHO OCYIIIECTB/ISITh ITO3HABATebHYIO JeSITe/IbHOCTb B 00/1acT (U3MKM M aCTPOHOMHM, BBISB/IATH IPO0JIEMBbI, CTaBUTh M
¢dopmypoBaTh COOCTBEHHBIE 3a/jauy;
® CaMOCTOSITE/ILHO COCTAaBJ/ISAThb TUIAaH PEIIeHUs] PacuéTHbIX M KaueCTBEHHBIX 3a/lay, TIJIaH BBIMOJIHEHWS TPAKTUUYECKOH paboThl C yuéToM
VMEIOLINXCS PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPe/NIOUTEHHIA;
e /laBaTh OLIEHKY HOBBIM CUTYal[UsiM;
®  pacIIMpsTh paMKU yueOHOTO rpeiMeTa Ha OCHOBe JIMUHBIX MPe/oUTeHNI H;
e /le/laTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh ero, OpaTh Ha ce0st OTBETCTBEHHOCTBD 3a pPelleHue;
® OLIEHWBaTh MPUOOPETEHHBIN OIIBIT;
e cnocobcTBOBaTh (HOPMUDOBAHWIO W TIPOSIBJIEHHIO SPYAWLIMKA B 00/IacTW (DU3WKH, TIOCTOSTHHO TIOBBIIATh CBOWM 0Opa3oBaTesbHBIN U
KY/IbTYPHBIN YPOBEHb.
CaMOKOHTPO/Ib, SMOI[UOHA/IbHBIA HHTE/IIeKT:
e /1aBaTh OLIEHKY HOBBIM CUTYal[HsIM, BHOCUTb KOPPEKTUBBI B IeIT€/TbHOCTh, OLIEHHBAaTh COOTBETCTBHE Pe3y/IbTaTOB IIeJIsIM;
e BJaZieTb HaBbIKaMH T03HaBaTe/bHOM peth/ieKCMU KaK OCO3HAHUS COBepILlaeMbIX /1eMCTBUM U MbICUTEbHBIX MPOLIECCOB, UX Pe3yabTaTOB U
OCHOBAaHUII;
®  UCITO/Ib30BaTh MPUEMBI pedIeKCHU /IS OLIeHKHU CHUTYal[|iH, BEIOOpa BEPHOT'O PeIlleHus;
® yMeTb OL|eHMBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh pellleHus 110 UX CHUKEHUIO;
® [IPMHUMAaTh MOTHUBBI U aPryMeHThI [PYTUX TIPU aHaju3e pe3y/abTaToB AesTe/TbHOCTH;
e T[IpUHUMaTh ceOsi, MTOHUMasi CBOU HeZJOCTAaTKU U JIOCTOUHCTBA;
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® TIpPUHUMATb MOTHBBI U apT'YMEHTHI IPYTHX TIPU aHa/li3e Pe3y/bTaToB JesaTeTbHOCTH;
e TIpM3HABaTh CBOE MPABO U MPaBO APYrUX Ha OIIUOKH.
B npotiecce goCTvKeHUsT IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHS IPOrPaMMBbI 10 (hHU3HKe /IS YPOBHSI CpeiHero o6iiero o6pa3oBaHus y 00yJaromyxcs
COBEpILLIEHCTBYETCsl SMOL[MOHABbHBIN WHTEJIeKT, Mpe/TnoJiararwipi chopMHUPOBAHHOCTD:
® (CaMOCO3HaHU$, BK/IIOYAKOILEr0 CrOCOOHOCTh MOHMMATh CBOE SMOL[MOHANBbHOE COCTOsSIHWE, BUZETh HarpaB/ieHWs pa3BUTHSI COOCTBeHHOM
IMOLIMOHA/ILHOM cephl, ObITH yBepeHHBIM B cele;
® CaMOpery/IMpoBaHMs, BK/IIOUAIOIIEr0 CaMOKOHTPOJIb, YMeHWe TpPUHMMAaTh OTBETCTBEHHOCTh 3a CBOE TIOBefieHHe, CroCOOHOCTh
a/IarITUPOBATHCS K IMOLIMOHA/IbHBIM M3MeHeHUsIM U TIPOSIB/ISITh TUOKOCTb, ObITh OTKPBITHIM HOBOMY;;
e BHYTpPeHHell MOTHBAL[WH, BK/IIOUAIOIIeld CTpeMsieHre K JOCTVDKEHHIO 1[eJId U YCIexy, ONTUMH3M, UHULMaTUBHOCTb, YMeHUe [1eMCTBOBaTh,
WCXO/IsI U3 CBOUX BO3MO>KHOCTEH;
e SMIAaTHH, BK/IIOUArOIIed CIOCOOHOCTh TOHHUMAThb SMOI[MOHANBHOE COCTOSIHME JPYTHX, YUUTBIBATh €ro TP OCYIIeCTBJEHUH OOIeHus,
CIOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHUIO;
e (COlMa/IbHBIX HABBLIKOB, BK/IFOUYAIOIIMX CIIOCOOHOCTb BBICTPAMBaTh OTHOIIEHUSI C APYTMMH JIFOJbMH, 3a00THTbCS, TMPOSB/ISATH WHTEpEC U
paspeliiaTh KOH(MIUKTHI.

ITPEJMETHDBIE PE3YJ/IbTATDI

K koHny obyuenusi B 10 Kaacce mipegMeTHble Pe3y/bTaThl Ha YryOJEHHOM YPOBHE JO/DKHBI OTpPakaTh C(OPMUPOBAHHOCTH Y OOYYarOIIMXCs
YMEeHUM:
® [OHMMAaTh POJib (PU3UKU B SKOHOMHUUECKOH, TEXHOJIOTMUYEeCKOM, IKOIOTHUUECKOH, COLMATbHOM U 3TUUeCKOM cepax esTeIbHOCTH Ye/loBeKa,
poMb U MecTo (GU3UKKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, 3HaueHWe OIMCaTe/bHOW, CUCTeMATHU3UPYIOIel, OO0bSICHUTEJIbHOU U
MPOrHOCTUYECKOW (PYHKUMN (DH3UUecKoi TeopuM — MeXaHWKHU, MOJIeKy/IspHOW (DU3UKU M TepMOJAWHAMHKU, pPOJib (HM3UUeCKOU Teopuu B
dhopmMUpOBaHUM Mpe/CTaBAeHN 0 GU3UUeCKOoN KapTUHe MUPa;
® Da3/iMyaTh YCJIOBUSI TPUMEHHMMOCTH Mofesed (r3uyecKUX Tel U TIPOLIeCCOB (SIBJIeHWH): WHepLya/ibHasi CHCTeMa OTCYéTa, abCoJIOTHO
TBEPJj0€ TeJI0, MaTepyaibHasi TOUKA, PaBHOYCKODEHHOe [BIWKeHWe, CBOOOJHOe TiajieHue, abCcomoTHO ympyras Aedopmariusi, abCcorOTHO
yTipyroe 1 abCoF0THO Heyrpyroe CTOJKHOBEHHS, MO/Ie/ ra3a, KUAKOCTU U TBEPJOro (KpUCTal/IMuecKoro) Tesa, WieaabHbIi ra3, TOUeuHbIH
3apsiji, OAHOPOJHOE 3/IeKTPUYECKOe T107Ie;
e pa3/MyaTth yCa0BUs (TPaHUIlb], 00/1aCTH) MPUMEHUMOCTH (PU3UUECKMX 3aKOHOB, IIOHUMAaTh BCeOOIIUI XapakTep QyH/AaMeHTaTbHBIX 3aKOHOB
Y OTPaHUYeHHOCTh UCMOJIb30BaHUsI YaCTHBIX 3aKOHOB;
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aHa/IM3UPOBATh M O0OBACHATH MEXaHUUECKHe TIPOL[eCChl U SIBJIEHMUS], MCIT0/Ib3YsI OCHOBHBIE TTOJIOXKEHUST U 3aKOHbI MeXaHWUKH (OTHOCUTETbHOCTh
MEeXaHUYeCKOTO [BWKEHHUsS, (OpMY/Ibl KHHEMaTHUKH pABHOYCKOPEHHOTO [IBWKEHUs, MpeoOpa3oBaHuss [amusiess [jii CKOPOCTH U
riepemelrieHusi, 3akKoHbl HbIOTOHA, TIPUHIMIT OTHOCUTEIbHOCTU ['asusiesi, 3aKOH BCEMUPHOTO TATOTeHHs, 3aKOHbI COXPaHeHUs] UMIY/bca U
MeXaHWUeCKOW SHEepruM, CBsi3b pabOThI CWIbI C M3MEHEeHHeM MeXaHWUeCKOW SHEepruM, YCIOBUsS PaBHOBECHSI TBEPAOIO Teja), MPU 3TOM
WCTI0/Ib30BaTh MaTeMaTHUeCKOe BhIpayKEHHe 3aKOHOB, YKa3bIBaThb YC/IOBUS IPUMEHUMOCTU (PU3MUECKUX 3aKOHOB: TIpeobpa3oBanuil ['ames,
BTOPOT'O U TPeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHeHUsT UMITY/IbCa U MeXaHUUYeCKOM SHePryu, 3aKOHa BCEeMUPHOTO TATOTEHHSI;
aHa/IM3UPOBATh U OOBSICHSATH TEIJIOBbIE TIPOIIECCHI U SIBJIEHUS, UCITO/Ib3Yysl OCHOBHBIe TToyioxkeHusst MKT ¥ 3aKOHBI MOJIEKY/ISIpHON (PU3UKA U
TePMOJIMHAMUKHU (CBSI3b JlaB/eHUs] M/lea/IbHOTO ra3a CO CpefiHell KMHeTHUeCKOM SHeprueil TerjioBOro ABMKeHHWs M KOHLIeHTpaluel ero
MOJIEKY/, CBSI3b TeMIlepaTyphbl BellleCcTBa CO CpeJHell KWHeTUUeCKON >Heprueil TernjioBOro [BM)KEHWS ero uacTWll, CBS3b [aBJeHHs
W/lea/IbHOTO Ta3a C KOHLIeHTpalvell MOJIeKysl U ero TeMIiepaTypoi, ypaBHeHre MeHjeneeBa—KarelipoHa, mepBbiii 3aKOH TePMOAUHAMUKH,
3aKOH COXpaHeHWs Hepruy B TeIJIOBBIX MpOLieccax), TMPU 3TOM MCIO/Ib30BaTh MaTeMaTHUyeckoe BbIpa’keHHe 3aKOHOB, YKa3bIBaTb YC/IOBHUS
TIPUMEHUMOCTH YpaBHeHUs1 MeH/jeneeBa—KiiamneiipoHa;

aHaJTM3UPOBaTh U OOBSICHATD JIEKTPUUYECKUe SIBJIeHHsI, MCII0/Ib3ysi OCHOBHBIE TIOJIOXKEHUsI U 3aKOHBI 37IeKTPOJUHAMUKY (3aKOH COXPaHeHUsI
3/IeKTPUYeCKOro 3apsija, 3akoH Ky/oHa, moTeH[ManbHOCTh 3/1eKTPOCTaTUYeCKOr0 T0JIs, TPUHLIUIT CYTIePIO3ULIMU 37IeKTPUUECKUX T10J1eH, TPU
3TOM yKa3bIBasi YC/IOBUS MPUMEHUMOCTH 3akoHa KysioHa, a Takke MpaKTHUYeCKH Ba)KHble COOTHOLIEHUS: 3aKOHbl OMa /17151 yyacTKa ey U
JIJIs1 3aMKHYTOM 3/1IeKTpUUecKoi 11ern, 3akoH [xoynsi—/IeHja, mpaBuia Kupxroda, 3akoHsl Papajiesi AJisi 2/1eKTPOJIK3a);

OTMUCHIBaTh (PU3MUeCKHe TPOLIeCChl U SIBJIeHHsI, UCTIONb3Ys BeJTMUMHBI: IepeMellleHre, CKOPOCTh, YCKOPeHUe, UMITY/IbC Tejla U CUCTEMBI Tell,
CWla, MOMEHT CHWbl, [laB/IeHWe, TIOTeHI[Ma/lbHas SHEPrusi, KWHeTHYecKas JHeprus, MexXaHWueckKasi OSHeprusi, paboTa CHJIbI,
L[EHTPOCTPEeMHUTETbHOe yYCKOpeHHWe, Chjla Ts)KeCTH, CUia YIPYroCcTH, CWia TPEeHWs, MOIIHOCTh, SHEPrusi B3aUMOZENCTBUS Tefa C 3eMJIéil
BO/IM3U €€ TIOBepXHOCTH, SHEPrusi yrnpyrow aedopMaiiiy MPY)KWHBI, KOJUYECTBO TeIJIOThI, abCOFOTHAsE Temrieparypa Teia, paboTra B
TepMO/[MHAMUKe, BHYTPEeHHsIsI 9HepTHsl Ulea/lbHOTO O[HOATOMHOTO ra3a, paboTa uziealbHOTO ra3a, OTHOCUTe/bHAST BJIaXKHOCTh Bo3ayxa, KT/
W/Iea/IbHOTO TEIJIOBOTO JIBUTATeJIs; IJIeKTPUUECKOoe T0Jie, HalPsKEHHOCTD 3/IeKTPUUECKOTO TI0JIs, HaMpsHKEHHOCTh TI0JIS TOUEUHOTo 3apsifia
WM 3apsDKeHHOTO 11apa B BaKyyMe W B JAU3/IeKTPUKe, MOTeHIMa/l 3JIeKTPOCTaTUUeCKOTO TOJIsl, pa3HOCTh MOTeHIMAIOB, 3/IeKTPOABMKYIIIast
cuia, Cuja TOKa, HarpsbkeHWe, MOIIHOCTb TOKa, 3/IeKTprUyeckasi 8MKOCTh TJIOCKOTO KOH/IeHCATopa, COMpPOTHB/EHWe yyacTKa Lenu C
roc/iefioBaTelbHbIM U TMapasiie/lbHbIM COeJUHEHHEM Pe3HCTOPOB, SHEPTHs 31eKTPUUYECKOro T0JIsi KOH/IeHCaTopa;

O0BSICHSITE 0COOEHHOCTH TIPOTeKaHUs (U3NUECKUX SIBJIEHWM: MeXaHUUeCKoe ABW)KEeHHe, TeTJIOBOe ABM>KeHUe UaCTHI] BellleCTBa, TEIJIOBoe
paBHOBecHe, OPOYHOBCKOe [BIKeHUe, Auddy3us, ucrapeHre, KUMeHWe U KOHZEHCAIWsl, TIaB/eHHe W KPUCTa/UTM3al[usi, HalpaBJIeHHOCTh
TeTIoTepejauu, 3/1eKTpr3alivs TeJl, SKBUITOTeHIIMaTbHOCThb TIOBEPXHOCTH 3apsPKeHHOTO MPOBO/IHUKA;

MPOBOMTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHON (PU3HMUecKol BeUUWHBI OT APYroM C WCIIO/b30BAaHWEM TIPSIMBIX W3MepeHHUH, TpPU 3TOM
KOHCTPYMPOBAaTh yCTAHOBKY, (PMKCHPOBATh pe3y/bTaThl MOJTYYeHHON 3aBUCHMOCTU (PU3MUYECKMX BeMUMH B BUJle TPahUKOB C yUuETOM
abCOMIOTHBIX MOTPEITHOCTEN U3MepeHHH, /ie/laTh BBIBO/ILI 10 Pe3y/IbTaTaM UCC/eJOBaHuS;
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MIPOBO/IUTh KOCBEHHbIe U3MepeHUst PU3NUecKuX BeJTMUKH, TIPHU 3TOM BbIOMpAaTh ONTHMaJIbHBIA MeTO/, U3MepeHus], OLleHUBaThb abCOIOTHBIE U
OTHOCHTEJIbHBIE TIOTPEIITHOCTH TIPSIMBIX M KOCBEHHBIX U3MEpPEeHUH;
MPOBO/IUTH OMBITHl TI0 TIPOBEPKe TIPeZJIOKeHHOW THUIOTe3bl: TJIAHWPOBaTh JKCIIePUMEHT, COOMpaTh 3KCIIePUMEHTA/TBbHYI YCTaHOBKY,
aHaJTM3UPOBATh T0JTyYeHHbIe Pe3y/IbTaThl U [leflaTh BBIBOJ, O CTaTyCe TpeJ/I0KeHHON TUTIOTe3bl;
cobmozathk TpaBwia 6Ge30racHOro TpyZAa TPU TPOBeJEHWM WCC/IeJOBAaHUM B paMKaxX yueOHOTO 3KCIiepuMeHTa, TPaKTUKyMa W yueOHO-
HCCIIeIoBaTe/TbCKOM Y TIPOEKTHOM JIesITeNTbHOCTU C UCTI0/Tb30BaHUeM U3MepUTe/TbHBIX YCTPONCTB U 1abopaTopHOro 060py/10BaHus;
pelllaTh pacuéTHbIe 3alaudl C SIBHO 3a/|laHHOM M HessBHO 3aJjaHHOW (M3MUecKoi MOjesbi0: Ha OCHOBAHWM aHa/M3a yCI0BUSI 000CHOBBIBATh
BbIOOD (pr3HUecKoi MoieNIv, OTBevarollell TpeOOBaHUSIM 3a/lauM, PUMEHSTh POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTY/AThl PU3NUECKUX
TEOPUM TIPU MCIIO/Ib30BaHUM MaTeMaTHYeCKUX MEeTOJIOB pellieHUs 3a/jau, MPOBOAWTb DPAaCUYéThl HAa OCHOBAHWM WMEIOIIUXCS [JaHHBIX,
aHa/IM3UPOBaTh Pe3y/IbTaThl 1 KOPPEKTUPOBATh METOZBI PELleH s C YUYETOM TIOTyUeHHBIX pe3y/IbTaToB;
peliaTh KaueCTBeHHbIE 3a/laud, TpeOyrollye MpUMeHeHUs] 3HaHWM W3 pasHbIX pa3fesioB Kypca (U3WKU, a TaKKe WHTerpaluy 3HaHUN U3
JPYrUX TIpeIMETOB eCTeCTBeHHO-Hay4YHOrO IMKJ/a: BBICTPAMBATh JIOTMUECKYIO LIETIOUKY PacCY>KIEeHHH C OMOpoW Ha W3yueHHbIe 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3ruecKue siBjIeHMUs;
WCTIOb30BaTh TeopeThyecKre 3HaHUs [i/isi 00ObsICHEHHUS] OCHOBHBIX TPUHLIMTIOB Pab0ThI U3MepPUTe/TbHBIX TIPUO0POB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTUYEeCKHX MPOLIeCCOB;
TIPUBOJUTE TIPUMEPBI BK/IaZia POCCUMCKUX U 3apyOe)KHBIX yU€HbIX-(DU3MKOB B Pa3BUTHE HAayKH, B OOBbsSCHEHME MPOLIeCCOB OKPY’KArOIero
MUPa, B pa3BUTHe TeXHUKU U TeXHOJIOTHH;
aHaJTM3UPOBaTh U OLIEHUBATh TTOC/Ie/[CTBHS OBITOBOM M IPOM3BO/ICTBEHHON /1eSITe/IbHOCTH UeIOBeKa, CBS3aHHOM C (PM3MUeCKHUMHU MPOL[eCCaMH,
C TIO3WI[UM 3KOIOTHYeCKON 0e30MacHOCTH, TIPe/CTaBIeHUI O PAlMOHATbHOM TMPHUPO/ONO/Ib30BaHUM, a TAK)Ke Pa3yMHOM HCIIOb30BaHUH
JIOCTVD>KEHUH HayKW Y TeXHOJIOTWHN ZJIs Aa/TbHEeHIero pa3BUTHsI YesloBeueCcKoro o0IIIecTBa;
TIPUMEHSITh pa3/InuHble CrIoCcoObl paboThl ¢ MHpOPMared GpU3NYeCKOro COAEp>KaHUsl C UCTI0/Ib30BaHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX
TEXHOJIOTHH, TPU 3TOM HCII0/Ib30BaTh COBPEMEeHHbIe MH(POPMAI[MOHHbIE TeXHOJIOTUH /ISl TIOMCKa, TIepepabOTKU U TIPeAbsBIeHNS YUeOHOU U
HAy4YHO-TIONY/ISIPHONM MHGOPMAaLUY, CTPYKTYPUPOBAaHUS M WHTEpIIpeTalii WHGOpPMAIy, TOIYYeHHOW W3 pa3/UYHbIX HCTOYHUKOB,
KPUTUYECKH aHa/lM3UPOBaTh IMOJydyaeMyl WH(POPMAI[UI0 U OIleHHWBaTh €€ JI0CTOBEPHOCTh KaK Ha OCHOBe WMMEIOIIUXCS 3HaHWH, Tak U Ha
OCHOBe aHa/lM3a UCTOUYHWKA UH(OPMaI1Y;
TIPOSIB/ISITH  OPTaHW3aLMOHHbIE U TT03HABaTe/bHble YMEHHsI CaMOCTOSITEJIbHOTO TMPHOOpeTeHUsT HOBBIX 3HAaHWK B TPOIIECCe BBIMTOTHEHUS
TIPOEKTHBIX U YueOHO-UCC/IeIoBaTeTbCKUX PaboT;
paboTate B TpyIIe C WCIOJHEHWEM Ppa3MuHbIX COLMANbHBIX pPOJied, TUIaHWPOBaTh pabOTy TPYIMbI, DPal[MOHAIBHO PACIpPeeNsTh
JIesITe/TbHOCTh B HECTAH/JAPTHBIX CUTYAI[UsIX, a/leKBAaTHO OIIeHWBATh BKJ/IA[, K&XOT0 W3 YUAaCTHUKOB TPYIIILI B pPellleHre pacCMaTPUBaeMOM
npobJiembl;
TIPOSIB/ISITH MOTHBALIMIO K OyyILei mpodecCHoHaIbHOM [esITeTbHOCTH TI0 CTIeL[UaTbHOCTAM (PU3UKO-TEXHUUECKOT0 MPOGUIs.
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K koHiy obyuenus B 11 ksaacce mpeiMeTHble pe3y/bTaTbl Ha yryly6/€HHOM ypOBHe [OJDKHBI OTpaKaTb C(HOPMHUPOBAHHOCTb y OOyvaroIIyXcst
YMEHUI:

MOHKMMaTh PoJib (PU3UKU B 3KOHOMHUECKOW, TEXHOJIOTMUeCKOW, COLManbHOM M 3THYeCcKOl cdepax [esTelbHOCTU uesioBeKa, poJjib U MeCTO
¢u3MKM B COBpeMEHHOI HayuHOW KapTHHe MHpa, POJib aCTPOHOMMM B MPAKTUUECKOW [iesiTeJIbHOCTU uesioBeKa U JjalbHeilleM Hay4yHO-
TEXHUUECKOM DPAa3BUTHH, 3HaueHWEe OMHUCaTebHOW, CHCTeMaTU3UPYIOIel, OObICHUTeNbHOW W TPOTHOCTUYECKOW (GYHKUWH (pr3ndeckoin
TEOPUU — 37IeKTPOJIMHAMUKH, Crel[daTbHOM TeOpUM OTHOCHUTeTbHOCTH, KBAaHTOBOM (DM3MKH, pPoJib (PU3HMuecKol Teopud B (POpMUPOBAHUU
rpe/icTaB/eHN 0 (U3NUeCKON KapTHHe MHpa, MecTo (H3MUecKol KapTHHBI MHpa B OOINEeM psily COBPEMEHHBIX eCTeCTBEHHO-HayYHBIX
rpe/iCTaB/IeHUI O MPUPO/E;

pa3/inyath YCJIOBUsS TPUMEHUMOCTH Mofesneid (U3MuecKux Tel M TIPOLIECCOB (sIB/IeHWM): OZHOPOJAHOe >3/IeKTpUYecKoe U OJHOPOJHOe
MarHUTHOE TIOJsl, TapMOHHWYeCKHe KojeDaHusi, MaTeMaTU4eCKUd MasiTHUK, W/lea/ibHbli TPY)KUHHBIM MasiTHUK, TapMOHUYECKHe BOJIHBI,
u/lea/ibHBIN KoebaTe/TbHbIN KOHTYP, TOHKas JIMH3a, MO/leJiell aToMa, aTOMHOTO siZipa U KBAaHTOBOM MO/Ie/TU CBETa;

pa3/inyath ycjaoBUs (rpaHULlbl, 00/1aCTH) MPUMEHUMOCTH (PH3UUeCKUX 3aKOHOB, TOHMMAaTh BCeoOIIUid xapakTep QyHAaMeHTaTbHBIX 3aKOHOB
Y OTPAaHUUEHHOCTb UCMO/b30BaHus YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH 3/IeKTPOMAarHUTHBIE TIPOLIECCHI U SIBJIEHUS], UCIIO/b3YsI OCHOBHBIE TI0JIOKEHUSI M 3aKOHBI 3JIEKTPOJIUHAMUKY U
Creliua/ibHOM TeOpUM OTHOCHUTENBbHOCTH (3aKOH COXpaHeHWsl 37eKTpUUYecKoro 3apsifa, cuia Awmmepa, cuiaa JlopeHlja, 3aKkoH
3/IeKTPOMAarHUTHOM UHAYKLUH, NpaBuio JleHia, cBsizsb J/1C caMOMHAYKLMUA B 37ieMeHTe 3/IeKTPUUeCKOl Liefr CO CKOPOCTbI0 M3MeHEeHUsl
CUJIBI TOKQ, TIOCTY/IaThI CIieliuaJIbHON TeOpHUU OTHOCUTETbHOCTU DUHINITeHA);

aHa/IM3UPOBaTh M OOBSCHATH KBAHTOBBLIE TIPOLIECCHI W SIBJIEHUS], WCIO/B3Ys TMOJIOXKEHUs] KBAaHTOBOW (u3uKu (ypaBHeHHe DWHINTeHHa /st
dotorddekra, mepBbiii U BTOPOM TMOCTy/naThl Bopa, TIPUHLIUIT COOTHOIIIEHUS HeompeeneéHHOCTel ['elizeHbepra, 3akOHBI COXpaHeHUs
3apsiIoBOr0 ¥ MacCOBOT'O UKCe/l U SHEPTUHU B 5iZIepHBIX PeakLUsiX, 3aKOH paiIM0aKTUBHOTO pacraja);

OMUCHIBaTh (U3MUeCKHe TIpOLlecChl W SIBJIEHUS, WCIO0J/b3ysl BEJWUMHBL: HANpPSDKEHHOCTb — 3/IEKTPUYECKOr0 T0Jisl, TOTeHLual
3/IeKTPOCTaTUYECKOr0 T10Jisl, Pa3HOCTb TOTEHLUAI0B, 37eKTPOJABIDKYILAs CW/la, WHAYKLMS MarHATHOTO TOJsi, MarHUTHBbIM TOTOK, CHU/a
Awmriepa, UHAYKTUBHOCTb, 3/IeKTPO/JBIKYIasi CHUjia CAMOWH/YKL[MM, SHEPrysi MarHUTHOTO TI0Jii MPOBOJHUKA C TOKOM, PeISITUBUCTCKUI
WMIYJbC, TIOJTHAsE SHEPrUs, SHepPrus MoKosi CBOOOIHOM UaCTHUI{bI, SHEPTHsI U UMITY/IbC (OTOHA, MAaCCOBOe UMCJIO U 3apsi/i i/ipa, SHePrusi CBsi3U
A7pa;

00BSICHATL OCOOEHHOCTH TIPOTeKaHWs (HU3UUYEeCKUX SIBJIEHUH: 3/IeKTPOMArHWTHAsi WHAYKIUS, CAaMOWHAYKIMS, Pe30HAHC, WHTephepeHIus
BOJIH, AU(pakLusi, AUCTIepCHsi, TIOJTHOe BHYTPeHHee oTpakeHHe, (poTosnekTpuueckuit a¢pdekT (potosddekr), anbda- u Geta-pacnajsl sijiep,
raMMa-u3iydeHue sijep, pusnuecKye MPUHLIUIIBI CTIEKTPAIbHOTO aHa/In3a U paboThI Jla3epa;

orpe/iesisiTh Harmpap/ieHUe WH/YKI[MM MarHUTHOTO T10Jisl IPOBOZHUKA C TOKOM, CU/Ibl Amriepa U cuiibl JlopeHiia;

CTpouTh M300paXkeHHe, CO3ZlaBaeMoe TIJIOCKUM 3epKajioM, TOHKOU JTMH30M, U PaCCUUTHIBAaTh €T0 XapaKTePUCTUKY;
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NIPUMEHSTh OCHOBOIIOJIAralolie aCTPOHOMMUECKHUe TIOHSTHS, TEOPUM U 3aKOHBI /sl aHa/iu3a U OObsCHeHHs (U3UUECKUX I1POLeCCOoB,
TIPOUCXO/ISAIINX B 3BE3/1aX, B 3BE3/JHBIX CHCTEMaX, B MEXKTI'a/IaKTUUeCKOW Cpejie; IBYKeHHs HeOeCHBIX TeJl, SBOJIIOLMY 3B&3/] 1 BceneHHOM;
NIPOBOJUTh MCC/IeloBaHWe 3aBUCUMOCTel (PU3MUECKMX BEJWYMH C WCI0Jb30BaHWEM IIPSIMBbIX W3MepeHUM, NpU 3TOM KOHCTPYHWPOBaTh
YCTaHOBKY, (HMKCUpOBaThb pe3y/bTaTbl IOJyYeHHOW 3aBUCUMOCTH (U3MUYECKUX BeIMUMH B BHJe TrpadUKoB C Y46TOM abCOOTHBIX
MOrPeLIHOCTel U3MepeHUH, JieJlaTh BBIBO/bI 10 Pe3ysibTaTaM MCC/leloBaHUS;

TIPOBOAUTE KOCBEHHbIE U3MePeHHs] (U3NUeCKUX BeJTMUWH, ITPU 3TOM BBIOMPATh ONTHMA/bHBIA METO/ U3MepeHuUs], OLIeHUBaTh abCOMIOTHBIE U
OTHOCHTeJIbHBIe TIOIPeIIHOCTH NPSIMBIX U KOCBEHHBIX M3MepeHul;

TIPOBOZUTE OTBITHI TI0 TIPOBEPKE TIPe/JIOKEHHOM THMITOTe3bl: TUIAHUPOBaThb JKCIIEPUMEHT, COOMpaTh 3KCIIePUMEHTa/lIbHYI0 YCTaHOBKY,
aHa/IM3MPOBAaTh I10/lyYeHHble pe3y/IbTaThl U /leflaTh BbIBOJ O CTaTyCe Mpe/I0>KeHHOU TMIT0Te3bl;

OIMKCHIBAaTh METOAbI MOJyUeHUs] HAYYHbIX aCTPOHOMUUECKUX 3HaHUM;

cobmofare mpaBuia Oe3ormacHOro TpyZa NMpU IMPOBeAeHWH HCCAe[OBaHUM B paMKax yueOHOTO 3KCIepyMeHTa, MpakTWKyMa U yueOGHO-
WCCTIeJOBaTeIbCKOM 1 TIPOEKTHOM JIesITeNIbHOCTH C UCTI0b30BaHeM M3MepUTeIbHBIX YCTPOMCTB U 1abopaTopHOro 000pyA0BaHuS;

pelath pacyéTHBIE 3a/layd C SIBHO 3aJidHHOM M HEeSIBHO 3aJjaHHOW (PU3WYeCKOW MOJe/bl0: Ha OCHOBAHWM aHaM3a YCJIOBUS BBIOWDAThH
¢dusnueckre Mozieny, OTBevarole TpeOOBaHUWSM 33/laud, MPUMEHSATH (OPMYJbI, 3aKOHbI, 3aKOHOMEDHOCTH U TOCTYy/aThl (HU3NUECKUX
TEeOpUN NPU MCIO0Jb30BaHUM MaTeMaTHYeCcKUX MeTOJOB pelLleHusl 3ajay, NMPOBOAUTHL pacuéTbl Ha OCHOBAHWM HUMEIOLIUXCS [JaHHBIX,
aHa/IM3UPOBaTh Pe3y/bTaThl U KOPPEKTUPOBATh METO/bI PeLleHHs C yU6TOM IT0TyYeHHbIX pe3y/bTaToB;

peliaTh KaueCTBEHHbIe 337laud, TpeOyroliye MpUMeHeHHsl 3HaHUM W3 pasHbIX pa3/iesioB Kypca (M3MKH, a Takke WHTeTpaLM 3HAHUMA U3
JPYTUX TpeJMeTOB eCTeCTBeHHO-HAay4YHOI'O LIMK/Ia: BbICTPauMBaTh JIOTMYECKYIO LIEMOYKY pPacCyXZEeHWM C OMOpPOM Ha M3yUeHHble 3aKOHBI,
3aKOHOMEPHOCTH U (pr3NUecKue sIBJIeHHUs;

WICTI0/Ib30BaTh TEOPeTHUEeCKUe 3HaHUs [i/is1 00BbsICHeHUsI OCHOBHBIX MTPHHIIUIIOB paboThI M3MePUTE/bHBIX TPUOOPOB, TEXHUYECKHX YCTPOUCTB
Y TEXHOJIOTMYEeCKUX MPOLIeCCOB;

TIPUBOJUTH TIPUMEPHI BKJIaZla POCCUHMCKUX U 3apyOeXHbIX YUEHBIX-(DM3UKOB B Pa3BUTHE HayKu, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIEro
MUpa, B pa3BUTHe TeXHWKU U TeXHOJIOTHH;

aHaJIM3MPOBaTh U OLeHUBATh TIOC/Ie]CTBUSI OBITOBOM U MTPOM3BO/ICTBEHHOM [IesITeJIbHOCTH UesioBeKa, CBSI3aHHOW ¢ U3MUeCKHUMHU TpPOoLieccaMu,
C TIO3MLIMI 9KOJIOTHMUeCKOl 0e30racHOCTH, TpeJCTaB/IeHnd O PALMOHATBHOM TPUPOZOIO/IBG30BaHMH, @ TaKKe Pa3yMHOM HCIIO/Ib30BaHUU
JIOCTM>KEeHUH HayKU Y TeXHOJIOTUM Z1J1s1 la/ibHeMIIIero pa3BUTHs UesloBeYeCKoro o011[ecTBa;

TIPUMEHSITh pa3/nyHble Criocobbl paboThl ¢ MHPOpMaLuelt pru3nueckoro cofiep>KaHusi C UCTMOIb30BaHUEM COBPeMEHHBIX MH(OPMAaIIMOHHbBIX
TeXHOJIOTHH, TIPX 3TOM HMCII0/Ib30BaTh COBpeMeHHbIe NH(OPMAI[MOHHbIe TeXHOJIOTHU JIJIsl TIOUCKA, TepepaboTKU U Tpe/bsiBeHrsl yueOHO! 1
HAy4YHO-NOMY/SIPHOM MHGOpMallMY, CTPYKTYPUPOBaHWS U HWHTepnpeTaliyd WHGOpMalMM, TOJyuYeHHOM U3 pa3/MYHbIX MCTOYHUKOB,
KPUTUUYECKU aHa/lM3WUpoBaTh I0JyyaeMyr0 MH(OPMaLUI0 U OlleHMBaTh €8 OCTOBEPHOCTb KaK Ha OCHOBe MMEROIMXCS 3HaHWM, Tak U Ha
OCHOBe aHa/v3a UCTOYHUKA MH(OpMaLny;
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e TIPOSB/IATH OpraHM3al[iOHHbIE W T03HABaTe/IbHbIE YMEHHsS CaMOCTOSITEJIbHOTO TMPUOOpPeTeHUs] HOBBIX 3HAHUU B TPOIECCe BBIMOJTHEHUS
TIPOEKTHBIX U YueOHO-UCC/IeIoBaTe/TbCKUX PaboT;

e paboTaTh B TpyMIe C WCIOJHEHWEM pa3/IMYHbIX COLIMAJbHBIX pOJiel, IJIAHUPOBAaTh pPAabOTy TpPYMIIbl, paLMOHANLHO paclpeesisiTh
JeITeIbHOCTh B HECTaH/JAPTHBIX CUTYalUsIX, aZleKBaTHO OL[eHWBaTh BKJIAJ Ka)KZOT0 U3 YUaCTHUKOB IPYIIIbI B PEIlIeHHe pacCMaTpUBaeMOU
1po06/IeMbl;

e TIPOSIB/ISATH MOTHBAIIMIO K OyyIrie mpodeccroHaIbHOM /1eTe/TbHOCTH 10 CITeI[Ua/TIbHOCTSM (PU3UKO-TeXHUUECKOTO MPOoduUIIs.

KpuTepuu ¥ HOPMBI OLIeHKH 3HAHHI, YMEHUI M HABBIKOB 00yYar0IUXCH:

OneHKa YCTHBIX OTBETOB 00y4aloIuxcs

OTMeTKa «5» CTaBUTCA B TOM CJiy4yae, eC/id OOYyYaroIUiCs TOKa3bIBaeT BepHOE TMOHUMaHue (U3UUeCKOH CYIIIHOCTH pacCMaTPUBAEMbIX
SIBJIEHU ¥ 3aKOHOMEPHOCTel, 3aKOHOB M TEOPHH, a Tak >Ke MpaBU/IbHOe OrpejesieHre (HU3NUeCKUX BeIWYMH, UX eIUHHL] U CTIOCOO0B M3MepeHUs:
TIPaBU/ILHO BBINOJIHSIET UEPTEXKH, CXeMbl U TPaUKH; CTPOUT OTBET IO COOCTBEHHOMY TIaHY, COTMIPOBO’K/AeT paccka3 COOCTBEHHBIMH TPHMepaMH,
yMeeT MPUMeHSTh 3HaHUS B HOBOW CHUTYal[iM TPW BBIMOJHEHWM TMPAKTHUECKWX 3a/laHUi; MOXKET YCTaHOBWUTH CBSI3b MEXIY H3ydaeMbIM M paHee
M3y4eHHbIM MaTepUasioM 1o Kypcy (GU3UKH, a TAKXKe C MaTepHajioM, YCBOEHHBIM PU U3yUeHUH IPYTUX IPeJMETOB.

OTMeTKa «4» CTaBUTHCS, €C/IM OTBET YYeHHWKa Y/IOBJIETBOPSieT OCHOBHBIM TpeOOBaHWSIM Ha OLIEHKY 5, HO JaH 0e3 HCIO/Ib30BaHUS
COOCTBEHHOTO T/IaHa, HOBBIX TIPUMEPOB, 0e3 NMpUMeHeHUs! 3HaHHU B HOBOM CUTYaLMH, 6e3 UCTI0/Ib30BaHuUs CBsi3eli C paHee U3yueHHBIM MaTepHaioM U
MaTepuasioM, YCBOEHHBIM TPU WU3y4YeHUW [p. TIPEIMETOB: eC/IM YYall[MiCsl JOMYCTH/ OJHY OIIMOKY WM He Oojiee ABYX HEJOUETOB U MOXKET UX
UCIIPAaBUTh CaMOCTOSITE/TBHO WITH C HEOOJIBIION MTOMOIIBIO YUHUTeJIs.

Ot1MeTKa «3» CTaBUTHCS, €C/IU YUAIUKACS TIPaBWIBHO TIOHUMaeT (pU3UYecKyto CYLHOCTb paCCMAaTPUBAEMBIX SIBJIEHUH U 3aKOHOMepPHOCTeH, HO
B OTBeTe WMEIOTCS OT/e/bHble Mpobesbl B YCBOGHWH BOMPOCOB Kypca (GU3WKWU, He TMPENATCTBYIOIIMe [JalbHEHIIeMy YCBOEHHIO BOIPOCOB
MIPOTPaMMHOTO MaTepuasia: yMeeT TMPUMEHSTh T0JydeHHble 3HAHWs TIPU PeLIeHWH TPOCTBIX 3a/lay C KCIOb30BaHWEM TOTOBBIX (OPMYJ, HO
3aTPY/HSETCS TIPY PelleHr  3a/1ad, TPeOYIoIMX mpeodpa3oBaHusi HEKOTOPBIX (hOPMYJI, ZOMyCTHI He Gosiee OfHOM rpy0Ooi OIMOKY U IBYX HE/[0UETOB,
He Oosiee oHOM rpy0o¥i ¥ 0fHOM Herpyboii ommbKu, He Oosiee 2-3 HErpyObIX OIMOOK, OJHOM Herpy0oi OIMOKHK U TPEX HEeJOUYETOB; AOMYCTUN 4-5
HeI0UETOB.

OTMeTKa «2» CTaBUTCS, €C/IM YUall[UiCs He OBJa/ie/l OCHOBHBIMU 3HAaHUSMHU M YMEHHUSIMH B COOTBETCTBUM C TPeOOBaHWSMH TPOrpPaMMbI U
JIOTTyCTU/ OOJIbIle OIMOOK U HeIOUETOB YeM HEOOXOIUMO ZIJISl OLIEHKH «3».

Ot1MeTKa «1» CTaBUTCS B TOM CJTy4ae, €C/Id YUYeHUK He MOXKET OTBETUTb HU Ha OJIUH M3 TIOCTAaB/IEHHBIX BOITPOCOB.

O1jeHKa KOHTPOJIBHBIX PadoT

OtmeTKa «5» CTaBUTCS 3a paboTy, BBIMOJHEHHYIO TOIHOCTHIO 63 oIMO0K U Hel0uéTOB.

OTmeTKa «4» CTaBUTCS 3a PabOTy, BLIMOJIHEHHYIO MOTHOCTBIO, HO TPU HAaJIMUWU B Hell He Oosiee ofjHOM rpy0oi U OIHOM HerpyOoi OmMOKU U
OJTHOTO HeJ/l0uéTa, He Oojiee TPEX HEZOUETOB.
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OTMeTKa «3» CTAaBUTCS, €C/IM YUEHUK TMPAaBU/IbHO BBITIOIHWI He MeHee 2/3 Bceli pabOThl WM AOMyCTUN He Gojiee ofHOW rpyOol OLIMOKH
U.JIByX HeZIOUETOB, He Oosiee 0fHOM rpy0O0i OUTMOKKM U OfHOM HerpyOol ommbOKu, He 60siee Tpex HerpyObIX OMIMOOK, OJAHON Herpyboid OImMOKU WU
Tpex HeAo4€éToB, TPU Hanuuuu 4 - 5 HEeJOouéTOB.

OTMeTKa «2» CTaBUTCS, €C/IM YMC/I0 OLIMOOK M HeJOUYETOB IMPEBLICUIO HOPMY /IS OLleHKUA 3 W/IM TIPaBU/IBHO BBITIOJHEHO MeHee 2/3 Bceit
paboThL.

OtMmeTtKa «1» CTaBUTCS, eC/IM YUeHUK COBCEM He BBITIOIHUI HA OJJHOTO 3a/jaHusI.

OueHkKa /1a0opaTopHbIX padoT

OTMmeTKa «5» CTaBUTCS, €C/IM YYaIlUHCS BBITIONHSET paboTy B TMOMHOM oOBemMe € cob/rosieHHeM HeoOXOAWMOM TI0C/e[0BaTe/IbHOCTU
TIPOBE/JIEHHS OTBITOB M U3MEPEeHHH; CaMOCTOSTEIbHO U PallMOHAIbHO MOHTHUPYET HeoOXoAuMoe 000pyJ0BaHHe; BCE OIBbIThI TIPOBOJUT B YCIOBUSX U
pexxuMax, 00ecreurBarIiX TMOyUYeHHe MPaBUIbHBIX pe3y/IbTaTOB M BHIBO/IOB; COO/IO/aeT TpeOOBaHMs TpaBW/ 0€30MacHOCTH TPYZAQ; B OTUeTe
MPaBWILHO W aKKypaTHO BBIMOJIHSET BCE 3alyCH, TaO/WIbl, PUCYHKH, UepTeXXH, TpapuKH, BbIUMC/IEHUS; TPABWIbHO BBIIOJHSAET AaHA/IN3
MOTPeLIHOCTeN.

OT1MeTKa «4» CTaBUTCS, €C/TU BBIMOJIHEHbI TPeOOBAHHUS K OIleHKe «5» , HO ObIJIO [IOMYIIIEHO /iBa - TPU HejoueTa, He Oosiee ofiHOW Herpyooi
OIIMOKK U OZJHOTO HeZ0UETa.

Ot1MeTKa «3» CTaBUTCS, eC/Ti paboTa BBIMO/JHEHA He TOHOCTBIO, HO 00beM BBINOJHEHHOW YacTH TAKOB, MO3BOJISIET TMOIYUYUTh TIPAaBUIbHbBIE
pe3y/bTaThl ¥ BLIBOABI: €C/IM B XO/ie TIPOBe/IeHHsI OTIbITa U U3MePeHHA ObUTH [IOMYIIeHb! OIIMOKH.

OTMeTKa «2» CTaBUTCS, €C/Ti paboTa BBINMO/HEHA HE MOJHOCTbIO U 00BeM BBITIOJTHEHHOM YacTH PabOThI He MO3BOJISIET Ce/IaTh MPABHIBHbBIX
BBIBO/IOB: €CJIU OTIBITHI, U3MepeHUs], BBIUMC/IeHHs], HaOJTFO/IeHHsI TTPOU3BOAUINCE HETIPaBUJIBHO.

OtMeTKa «1» CTaBUTCS, €C/TH YUaII[UHCS COBCEM He BBIMOHUII paboTy.

Bo Bcex cityuasix orleHKa CHI)KAeTCsl, eC/Id YUeHHUK He cobrosian TpeboBaHus MpaBuI 6e30macHOCTH TPy/a

TEMATHUYECKOE IVIAHUPOBAHUE

10 KVIACC
Ne | Pa3pen, cogepxaHue. Tema ypoka J/1IeKTpPOHHBIE I{U(pPOBbIE Ko
YPoK oOpa3oBaTe/bHbIE PeCYPChI J1-
a BO
yac
0B
1 Pasaen 1. HAYUYHBIN METO/] IIO3HAHUS HayuHblii MeTo/| T0O3HAHUSI U METO/Ibl bubnuoreka LIOK 1
MMPUPO/bI vcc/ieloBaHUs (pU3MUecKuX sIBJIeHUN https://m.edsoo.ru/ff0c32e2
2 HayuHbIM MeTOA n03HaHUA NPUPOALI (6 u) ®dusrka — pyHZameHTabHask HayKa 0 bubmoreka LIOK 1
dusvka — (QyHJaMeHTanbHasi Hayka O TIpUpOJZie. | TMIPHpOje https://m.edsoo.ru/ff0c33e6
3 HayuHbili MeTos TIO3HaHUSI U MeTOZbl HCC/eOBaHUS | OKCIIEPUMEHT U TeOpus B IpoLiecce bubmoreka LIOK 1
1o3HaHus pupoAbl. HabsogeHuve u https://m.edsoo.ru/ff0c32e2
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(bu3rMUecKux siBJIeHUH.

9KCITIepUMEHT B (PU3LKe

4 OKCIIepUMeHT U Teopus B mporecce rmo3HaHus | CrocoObl U3MepeHUs (prU3NUeCcKUX bubmoreka [IOK 1
TIPUPO/bI. Ha6]1}0'quHe Y 3KCIIepPUMEHT B Cl)I/IBI/IKe. Be/IMUVH httDS://m.EdSOO.FU/ffOC33€6
5 Crnioco6b1 H3MepeHus ¢bu3nuecKnx peuupH | AOCOMIOTHAs M OTHOCHTE/TbHAS 1
(aHamoroBbie M IMGPOBbIe M3MepHTeNbHBIe TpuGOpl, | TOTPEIIHOCTH H3MepeHui dusuyeckux
BeJIMUMH
5 KOMITbIOTEpHbIE JATUNKOBBIE CUCTEMBI). 1
[MorpemHoCTH  U3MepeHUM  (U3MUECKHUX  BeJWYMH
(abcosroTHAsI ¥ OTHOCHUTE/IbHAS).
MopenvpoBanve GhU3UMYeCKUX SIBIEHMM U TIPOLIeCCOB
(MaTepuasbHast TOuKa, abCOMIOTHO TBEPJOE Teno, uzeanbHasi | Mogenuposanue B ¢usmke. Posb 1 MecTo
KUIKOCTb, WflealbHBIi Ta3, TOUeuHbli 3apsn). I'mmoresa. | (U3MKU B (POPMMPOBAaHMHM COBPEMEHHOM
®u3nuecKud  3aKOH, TPaHUIBl ero  npuMeHUMocTH. | HAYTHOW KADTHUHBI MUDPA, B ITPAKTUIECKON
du3sMUecKast TeOpus. AGATE/IEHOCTH JIFO/IEN
Ponb u MecTto ¢u3UKK B (pOPMHUPOBaHUN COBPEMEHHOM
HayyHOW KapTHHBI MHpa, B TPAKTUUECKOM [esTelbHOCTH
JIIOZIei.
7 Pa3pen 2. MEXAHUKA Mexannueckoe gsrkeHue. CucreMa 1
Kunemaruka (10 4) orcueta. OTHOCUTE/IBHOCTD Bubmoreka LIOK
Mexaduueckoe JBUXKEHUe. OTHOCUTEIBHOCTD MeXaHHUeCKOI'o JABU>KeHUS. HpHMaH %1 https://m.edsoo.ru/ff0c3508
MeXaHU4eCcKoro AsmkeHus. Cucrema OTCY€Ta. obparHasi 33/;a4i MeXaHUKH
8 TIpsiMast 1 0GpaTHast 3aaUl MEXAHUKH. Pagnyc-BeKTOp MaTeprasbHOU TOUKH, 1
Pajjiyc-BeKTOp MaTepHa/bHOM TOUKH, ero MpoeKLuy Ha | o O MPOCKLIN Ha OCH KOOpAUHAT. Bubmiorexa LIOK
Tpaekropus. [lepemerjeHrie. CKOpPOCTb. https://m.edsoo.ru/ff0c3508
OCH CHCTeMbl KoopuHaT. TpaekTopus.
X 1TpoeKIMK Ha OCH KOOPAMHAT
[TepemeltjeHne,  CKOpOCTb  (CpeAHsisi ~ CKOPOCTb, -
9 . PaBHOMEpHOE MPSIMOJTUHENHOE 1
MI'HOBEHHasi CKOPOCTb) U YCKOpeHWe MaTepuarbHOW TOUKH, newkerse. padiueckoe onucane BuGmmoreka [IOK
MX TIPOEKLMM HA OCH CHCTeMbl KOOpAMHAT. CJ/IOKEHHE |  papHOMEpHOrO IpsIMOIMHEHHOrO https://m.edsoo.ru/ff0c3620
riepemMelrieHui U CJI0XKeHHe CKOPOCTeM. JBIDKEHHsT
10 PaBHOMepHOe ¥ DPaBHOYCKODEHHOE TIPSMOJIMHENHHOE |  CrioKeHHe TIepeMellieHni U CKOPOCTeiA. bubmoreka LIOK 1
JBIWKeHHe. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH, yCKOopeHus U | PerieHue 3a1ay https://m.edsoo.ru/ff0c3620
11 MyTU MaTepPUaJTLHON TOUKH OT BpeMeHH! U UX TpadrKU. HepaBHOMepHOe /BI>KeHHe. MrHOBeHHast 1
yr p p padp P pHoe A bubmoreka LIOK

CBo0Oo/iHOe TazieHne. Y CKOpeHre CBOOOZHOTO Ta/leHusl.

CKOpOCTb. Y ckopeHue. [IpsiMmonHeiiHOe
JIBIDKEHHE C MTOCTOSIHHBIM YCKOpPeHHEeM

https://m.edsoo.ru/ff0c372e
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14
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16

17

18

19

20

21

22

23

[BwxkeHue Tena, OpOIIEHHOTO TIIOf YIJIOM K TOPW30HTY.
3aBUCMMOCTb  KOOpPAMWHAT,  CKOPOCTU W  YCKOpEeHHs
MaTepraibHOW TOUKU OT BpeMeHU U UX rpaduKu.

KpuBonuHeliHoe nBwxeHve. [IBukKeHNHe mMaTepuaJbHON
TOUKM [0 OKDPY)KHOCTU. YTJIOBasi U JIMHEMHas CKOPOCTb.
[Tepviox, ¥ wuyacToTa oOpaieHus. LleHTpocTpeMHUTe/bHOE
(HopManbHOe), KacareabHOe (TaHreHLUaabHOe) M TOJTHOe
YCKOpeHHe MaTepUabHOW TOUKHU.

TexHuueckre  yCTpOWCTBA UM TeXHOJIOTUUYECKHe
MpOLIeCChbl:  CMUAOMETD, [BWXKEeHWe CHaps/0B, LielHble,
1ecTepéHUaThie U peMEéHHbIe Tepeiaul, CKOPOCTHBIE JTU(THI.
Junamuka(10 u)

[TepBbiii 3ak0H HbloTOHA. WHepijdaibHble CUCTEMBI

OTCuéTa. ITpuHIMI OTHOCHUTE/TbHOCTH lanmunes.
HeunepuyaneHele  cucteMbl  OoTcuéta  (ompejesieHue,
TIpUMeEpBI).

Macca tena. Cusa. I[IpyHLMIT Cyniepro3yLiuu CUJL.

Bropoii 3akoH Her0TOHA /151 MaTeprasibHOM TOUKH.

Tpetuii 3akoH Hbl0TOHA /7151 MaTepuaibHbIX TOUEK.

3aKOH BCEMMPHOIO TArOTeHUs. OKBUBAJIEHTHOCTb
rpaBUTALMOHHOU U NHEPTHOM MacChl.

Cuna TsDKeCTH. 3aBUCHUMOCTH YCKOpeHUsi CBOOOHOTO
rajieHrst OT BBICOTHI HAaJ, TOBEPXHOCTBIO IUIAaHETbI U OT
reorpa¢uueckod IUpPOTHL. [IB>KeHHe HeOeCHBIX Teql W UX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBag  KocMuueckas
CKOpPOCTb.

Cwuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tena,
JBWKYLLErocsi C yCKOpeHUeM.

Cuna Tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJIb)KeHUSI U Cua TpeHUs Tokos. KosdduiimeHT TpeHwus.
Cusia COrpoTHBI/IeHUs TIPU [BWKEHUU Tesla B JXUAKOCTU WU

['padyrueckoe onucaHue 1

ngﬂﬁonHHeﬁHoro JIBYDKEHUS C Bubmiorexa OK
https://m.edsoo.ru/ff0c372e

TOCTOSIHHBIM YCKOPEHHEM

CBobosiHOe TazieHue. Y CKopeHue 1

CBOOO/THOTO TIaJIeHus1. 3aBUCUMOCTh bubmoreka [JOK

KOOp/IMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/ff0c39cc

BpeMeHU U UX rpaduku

JIBrykeHue Tesia, OPOIIEHHOTO TI0/, yTI/IOM 1

K TOPU30HTY

KpuBosmHeliHoe ABMW>XeHue. [IBrKeHNe 1

10 OKPY>KHOCTHU. YTJIOBasi U JIMHENHasi

CKopo?T]):. [Tepuof 1 yacTorTa. Bubmorexa [IOK
https://m.edsoo.ru/ff0c3ada

LleHTpOCTpeMUTENbHOE U MTOHOe

yCKOpeHHue

KonTponbHast paboTa 1o Teme 1

[TpsimonuHeliHOe BWKeHue"

[TepBbiif 3aKk0H HbroTOHA. 1

VHepLnaibHble CUCTeMbl OTCUETA. bubmoreka LIOK

[TpuHLMN OTHOCUTEeMBHOCTH ["anues. https://m.edsoo.ru/ffOc3be8

HeuHepliManbHble CUCTEMBI OTCUETa

Cuna. PaBHogelcTBytomjas cuia. Bropoti | Bubmmoreka IIOK 1

3akoH HeroToHa. Macca https://m.edsoo.ru/ff0c3be8

B3aumogeiictBue Ten. TpeTuii 3aKOH Bubmoreka LIOK 1

HeloToHa https://m.edsoo.ru/ff0c3be8

[IpuHLMI Ccyrieprio3unuu cuil. Pelienve 1

3a/jau Ha MpYMeHeHue 3aKoHOB HbloToHa

3aKOH BCEMUPHOTO TSATOTEHUSI. 1

SKBI/IBaIIEHTIfOCTI) rPaBUTAL[MOHHOMN U Bubmorexa LOK

N https://m.edsoo.ru/ff0c3d00

VWHEePTHOW MacChI

Cuna TSDKeCTH U yCKOpeHHe CBOOOIHOTO bubmoreka LIOK 1

nafieHust https://m.edsoo.ru/ff0c3d00

JIBr>keHWe HeOeCHBIX TeT U UX Bu6mmorexa OK 1

HCKYCCTBEHHBIX CITyTHUKOB. [TepBas
KOCMUUeCKasi CKOPOCTb. 3aKOHBI Keriepa

https://m.edsoo.ru/ff0c3d00
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rase, e€ 3aBUCUMOCTb OT CKOPOCTM OTHOCHUTE/ILHOTO
JIBIKEHUSL.

Hasnenve. I'mapocratuyeckoe  pgasneHue. Cusa
Apxumeja.

TexHUUecKre yCTPOMCTBA U TEXHOJIOTHYECKHE TPOLIeCChI:
TO/ILUITHUKY, ABWKEHNE UCKYCCTBEHHbIX CITYTHUKOB
Craruka TBépjoro tena (5 u)

Ab6comotHo  TBépAoe Teno. IloctymaTesbHOe U
BpalllaTesibHOe [BW)KeHue TBEpAOro Tena. MOMEHT CUIIbI
OTHOCUTeJILHO ocu BpaueHus. [lneuo cubl. CrioxeHue Cui,
TIPUJIO’KEHHBIX K TBEPAOMY Tesly. LIeHTp TskeCTH Tena.

YcnoBust paBHOBecCHs1 TBEPZAOrO TeJa.

YcroiturBoe, HeyCTONYMBOE, Oe3pasnuuHoe
paBHOBeCHe.

TexHuueckre  yCTpOWCTBA UM TeXHOJIOTUUYECKHe
TPOLIeCChl: KPOHIITEeHH, CTPOMTEeNbHBIM KpaH, pelléTyarbie
KOHCTPYKLIWH.
3aKoHbI coxpaHeHHs B MexaHuKe (10 u)

Nwmnynsc MaTepuaabHOU TOUKH, CUCTeMbI

MaTepuasbHbIX TOueK. LIeHTp mMacc cucTteMbl MaTepuaabHBIX
Toyek. TeopeMa 0 JBUKeHUU LieHTpa Macc.

VMIty/nibC cUiIbl M USMEHeHUe UMITYJ/IbCa Tesla.

3aKOH COXpaHeHUs UMITYJIbCa.

PeakTuBHOe JBUKEHMe.

MowmeHT VMITyJ/IbCa MaTepuaaTbHOU TOUKHU.
[IpencraBieHe O COXpaHeHWM MOMEHTa HWMITy/bCa B
LIeHTpa/IbHBIX MOJISAX.

Pabora cusibl Ha MajJioM ¥ Ha KOHEYHOM TIepeMelleHHH.
I'padmueckoe npezicTaBieHre paboThl CUJTBL.

MOoOI1HOCTb CUJIBL.

KvHeTnueckast 3Heprus MmarepuaabHOM TOUKU. Teopema

Cuna ynipyroctu. 3akoH ['yka. Bec tena Bnbmorexa LOK 1
https://m.edsoo.ru/ff0c3e18

Cwuna tpenust. [Iprpopa v BUbI CUJT 1

TpEHI/Iﬂl.),Z[BI/I)KEHPI/IEPB/:)LKI/I,ELKOCATI/I v rase c bubmorexa [IOK

; https://m.edsoo.ru/ff0c3f76

Y4€TOM CHUJ/Ibl CONIPOTHBJIEHUS Cpe/ibl

[Hasnenue. I'napocratiueckoe faBjieHue. 1

Cuna Apxumeja

AOGCOIOTHO TBEpAOe TeJIo. 1

HOCTyTIaTEIIbHO(IE) 'i[/l BpalliaTesbHOe Bubmorexa LIOK
https://m.edsoo.ru/ff0c41a6

JIBIDKeHUe TBep/I0ro TeJla

MoOMEeHT CUJ/Tbl OTHOCHUTETEHO OCH bubnmoreka [JOK 1

BpaileHus. [11e4yo cusbl https://m.edsoo.ru/ff0c41a6

CroxxeHue Cul, TIPUIOXKEHHBIX K 1

TBepAOMY Tesy. LIeHTp TsKecTH Tesa. bubnmroreka [JOK

YcnoBus paBHOBeCHs TBEPAOTrO TeJla. https://m.edsoo.ru/ff0c41a6

Buiel paBHOBeCust

Permmenue 3amau 1

KonTponbHast paboTa 1o Teme 1

"TuHamMuKa."

VMiiynibC MaTeprasibHOM TOUKH, CUCTEMBI 1

MarepuasbHbIX TOUek. LleHTp Macc Bubmoreka LIOK

CUCTeMbl MaTepuanbHbIX Touek. Teopema | https://m.edsoo.ru/ff0c43d6

0 JIBPKEHUHM LIeHTpa Macc

ViMnysibC CUiibl U U3MEeHeHUe UMITYJIbCa 1

Tena.y 3aKOH COXpaHeHUsI I/IMI’IYJIBC}E,L Bnbmorexa LOK
https://m.edsoo.ru/ff0c43d6

PeakTHBHOE JIBW>KEeHUE

MomeHT UMITyJ/ibCa MaTeprUaaTbHOMN 1

Touku. [IpescTaBneHre 0 coxpaHeHUH

MOMEHTa UMITyJ/IbCa B LIeHTPa/IbHbIX

MOJISIX

Pelenue 3ajau 1

Pabora cuibl Ha MasioM ¥ Ha KOHEUYHOM 1

nepemeltieHuu. ['papuueckoe
nipeficTaBsieHe paboThbl CHIIBL

bubmoreka LIOK
https://m.edsoo.ru/ff0c4502
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00 U3MeHeHHWH KUHeTHYeCKOM SHepriul MaTepraibHONU TOUKH.

MOLIHOCTb CUJIBI

37 [ToTeHIManbHbIe W HeMoTeHUManbHble  Cuibl. | KuHeTuueckas sHeprus. Teopema 06 Bu6oreka LIOK :
[TorenuyanbHas 3Heprus. lloTeHuuanbHas SHeprys ynpyro | W3MEHEHWH KMHETHYECKOM SHepruu https://m.edsoo.ru/ff0c4502
nedopMUpPOBaHHOM NPYKUHbI. [ToTeHIManbHas SHeprus Teja | MATEPUATIBHON TOUKH

38 | B 0JHOPOJHOM TpABMTALMOHHOM mOfie. I[IOTEHIMANLHAS HOTEHﬁHam’HHe " HEHOTeHuHa“EHHe Bubmmoreka LIOK !

cuibl. [ToTennmansHas sHeprus. Bropas
SHEeprus Tejia B TPaBUTAI[MOHHOM II0Jie OAHOPOZAHOIO Ilapa 1 P P https://m.edsoo.ru/ff0c461a
KOCMUUEeCKasi CKOPOCTb
(BHyTpM ¥ BHe 1uapa). Bropasg kKocmuueckasi CKOpOCTb.
39 T TpeTbss KOCMUUecKast CKOpOCTb. CBs3b 1
Thsl KOCMUYeCKasi CK Tb.
b€ OCMUHIECKast CKOpOC paboThI HEeTIOTeHIMATBHBIX CHJT C Bubmoreka IIOK
CBsi3b paGOTBI HETIOTEHLUATBHBIX CHJI C U3MEHEHUEM | provieparian vros v ckoil SHepruu https://m edson /focA61a
MeXaHWYeCKOH SHePrMM CHCTeMbI Tesl. 3aKOH COXPaHEHHMS |  cpcreMsl Tesl. 3aKOH COXPAHEHUsI SALLE :
MeXaHUUYeCKOU SHepruu. MeXaHUUeCKON SHepruv
40 Yrpyrue v Heynpyrve CTOJIKHOBEHUS. Ynpyrue u Heyrpyrve CTOJIKHOBEHUS. 1
YpaBHeHue BepHy/uM [/ WzieabHOM KUAKOCTH Kak | YPpaBHeHHe bepHy/m A/ uieanbHOU
Cle/ICTBMe 3aKOHA COXpaHeHUs] MeXaHUueCKOW SHepPTruu. KUJKOCTH
41 TexHuueckre  yCTpOMCTBA M TeXHOJIOTUYECKHe " 1
; } .. | KoHTposbHast pabota o Teme "3aKoH
TIPOLIeCChI: JBW)KEHHe DakKeT, BOJOMET, KOMEp, MPY>KUHHbIN
por A p » BOA ’ p, Tp COXpaHeHus SHepruu "
TMHCTOJIET, TUPOCKOM, (PUTypHOe KaTaHWe Ha KOHbKax.

42 Pazpen 3. MOJIEKYJIAPHASAI ®PU3NKA U Pa3BuTHe nipeicTaB/ieHU O IPUPO/ie Buboreka [IOK 1
TEPMOJUHAMMKA Ter/10Tbl. OCHOBHBIE 110/10)KeHnss MKT.

. https://m.edsoo.ru/ff0c4dc2
OCHOBBI MOJIEKY/ISIpHO-KHHeTHUecKol Teopuu (15 4) | [Tuddysus. BpoyHOBCKOe ABHKeHUe

43 OCHOBHBIE TIOJIOXKEHUsI MOJIEKY/ISIPHO-KUHeTHUeckoi Teopun | CTpoeHue ra3o00pasHbIX, JXUIKHAX U Bubmoreka LJOK 1
(MKT), ux omnbiTHOe o6ocHoBaHMe. [Iuddysus. BpoyHoBckoe | TBEPABIX Tesl. XapaKTep ABIKEHUs U https://m.edsoo.ru/ff0cadc?
JBKeHre. XapakTep ABWKEHHWs U B3auMOeicTBusa uyactur | B3aMMOJCHCTBUA YACTHL] BEIIECTBA

44 | pemectBa. MojienM CTPOEHUS Ta30B, KHAKOCTeil u TBéppix | WACCA M PasmMepbl MO/eKyl (aTOMOB). 1

. KomuuecTtBo BemectBa. [TocTossHHas
TeJl U OOBsICHEHHWe CBOMCTB BellleCTBAa Ha OCHOBE 3TUX A
. BOra/ipo
Mozeneil. Macca u pa3mepsl MoJjiekysn (atomoB). KonnuectBo azp
45 I A Temmnepatypa. TernioBoe paBHOBecue. 1
BewlectBa. [locTositHHas ABorazpo.
. AP 5 | Ixana Ilenscus
46 TeroBoe paBHOBecue. Temrieparypa M CIOCOOBI €€ [ poar o sazau 1
47 u3MepeHus. I1Ikana Temmneparyp Llenbscus. Bu6smoreka LJOK 1
Mogene  upeanbHOro  rasa B MOJIEKYJISIPHO- VpeansHeIH ras. I'asosbie 3aKOHEI https://m.edsoo.ru/ff0c4fde
48 KUHEeTHUYeCKOUN TeOpHM. YaCTHULIbI I'a3a ABMXXYTCA XaOTHUYECKH yPaBHeHHe MeH’qeneeBa-Kﬂanef/ipo]{a. BubnuoTeka ]_[OK 1

Pemmenwne 3amau

https://m.edsoo.ru/ff0c511e
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Y He B3aMMO/IEHCTBYIOT JIPYT C JPYTOM.

['a30BLIE 3aKOHHI. YpaBHeHue MenpeneeBa—
KnaneiipoHa. A6comoTHast Temrnieparypa (LIKaja TemMreparyp
KenbBuHa). 3akoH [anbToHa. M3omporeccel B HUeasbHOM
rase C MOCTOSIHHBIM KOJIMUYeCTBOM BelecTBa. ['paduueckoe
Tipe/iCTaB/ieHe W30TPOLIeCCOB: U30TepMa, U30X0pa, h3obapa.

CBa3p MeXxJy [aBleHWeM M CpefiHel KUHeTH4YeCKOu
SHeprueu IOCTYNaTe/JbHOIO TeIJIOBOIO JABW)XEHHS MOJIEKYII
WJeasbHOrO0 Ta3a (OCHOBHOe ypaBHeHHWE MOJIEeKY/IsSIpHO-
KMHETHYeCKOM TeoprH HeabHOTO rasa).

CBs13b aOCOTFOTHOM TeMIlepaTypbl TEPMOAMHAMUYECKOM
CHCTeMbI co cpefHeil KUHETUYeCKOoun SHeprueu
MOCTYMaTe/IbHOI0 TEIJIOBOTO ABMXKEHUS e€ YaCTHL.

TexHuueckre  yCTpOWCTBA UM TeXHOJIOTUUYECKHe
TIPOLIeCChI: TePMOMETP, bapometp, roJiyueHve
HaHOMaTepHuasoB.

Tepmoannamuka.TenioBbie MamuHbI (20u)
Tepmoannamuueckas (T/1) cucrema. 3ajaHrie BHEIITHUX
YCJIOBUM [1J151 TEPMOJMHAMUUECKOW CUCTeMbl. BHelllHue 1
BHYTpeHHUe napameTpsbl. [lapameTpbl TepMOgMHaMHUUeCKOH
CUCTeMBbI KaK Cpe/lH/e 3HaueHUs BeJIMUMH, OMUCHIBAIOLUX eé
COCTOsTHME Ha MUKPOCKOITUUECKOM YPOBHE.

HyneBoe Hauasno TepmogHamMuku. CaMOINpOX3BOIbHAS
pefnakcauys TepMOAMHAMUYECKOW CUCTEMBI K TelJIOBOMY
PaBHOBECHUIO.

Mogenb uzieanbHOTO Ta3a B TepMOJMHAMUKe — CUCTeMa
ypaBHeHuM:  ypaBHeHMe  MeHeneeBa—KamneiipoHa u
BbID&)KEHWe I~ BHYTPeHHeW  JHeprud. Y CJI0BUS
TIPUMEHUMOCTH 3TOW MO/Ie/IN: HH3Kasi KOHLIEHTPALUs YaCTHll,
BbICOKME TeMmrepaTyphbl. DBbipakeHue [jsi BHYTpeHHel
SHEepruM OJHOaTOMHOI'O M/leaJbHOro rasa.

AbcosroTHasi TemriepaTypa. 3aKOH
[anbToHa

bubmoreka [JOK
https://m.edsoo.ru/ff0c511e

V3ompolijecchl B UiealbHOM rase ¢
TTOCTOSIHHBIM KOJTMYECTBOM BellleCTBa

bubmoreka [JOK
https://m.edsoo.ru/ff0c570e

['pacduueckoe rpesicTaBieHne
M30MpOLIeCCOB: M30TepMa, U30X0pa,
n3o0apa

bubmoreka [JOK
https://m.edsoo.ru/ff0c570e

OcHoBHoe ypaBHeHre MKT

Pertienue 3azau

CBs13b aOCOMIOTHOM TeMIiepaTyphl
TepMO/JMHAMUYEeCKON CUCTeMbI CO
Ccpe/iHell KWHeTHUeCKOM sHepruei
MOCTYTIaTe/IbHOTO TEeTJIOBOTO /IBWKEHUS
eé yacTuil

O06o0111eHMe U cUCTeMaTH3als 3HAHUH
o teme "OcHoBbl MKT"

KoHTtposnbHas pabora o reme "OCHOBBI
MKT"

TepMmogvHamuyecKkasi cucrema. 3alaHue
BHELLIHUX yc/10BUM A1s T[] cucreMsl.
BHelHve ¥ BHyTpeHHME TTapaMeTphl.
[Tapametpsl T/l crucTembl Kak cpefjHAE
3HaueHUsl BeJIMYUH, OMUCHIBAIOLIUX e€ Ha
MHUKDPOCKOITMUYECKOM YPOBHE

bubnuoreka LIOK
https://m.edsoo.ru/ff0c5952

HyneBoe Hauasio TepMOJAMHAMUKH.
Camonpown3sBosbHas penakcaums T/1
CHCTeMBI K TeIJIOBOMY PAaBHOBECHIO

bubnuoreka LIOK
https://m.edsoo.ru/ff0c5952

Mogenb ueanbHOrO rasa B
TepMOJHHAMUKe. Y C/IOBUS
MIPUMEHHUMOCTH 3TOW MOJEIN

YpaBHeHne MeHieneeBa-Knanelipona u
BbID&KEHUeE /17151 BHYTPeHHel SHepruu

Bripa)keHue [i711 BHyTpeHHel SHepruu
0/JHOaTOMHOI'0 H/lea/IbHOr'o rasa.
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KBasucratuueckre U HeCcTaTUYeCKue MpoLiecChl.

OnemenTapHast paboTa B TepMoivHaMUKe. BoruriciieHue
paboThI 110 rpaduKy rpoijecca Ha pV-auarpaMmMe.

Ternnonepesaua Kak criocob u3MeHeHHs BHYTpeHHel
SHEepPrUd TepMOJWHAMUUECKOW CHCTeMbl 0e3 COBepLIeHMUs
paboTbl. KOHBeKIHs, TeTIONPOBOAHOCTD, U3/TyueHHe.

KonuuectBo TeruioTel. TennoéMKOCTb Tesa. Y je/bHas
Y MOJISIpHasi TEIVIOEMKOCTH BelllecTBa. YpaBHeHUe Maiiepa.
YpenpHasi TemsioTa cropaHusi TorivBa. PacuéT kKosvyecTBa
TeTJIOTBI TIpU Teruioniepefauve. IloHsATHe 00 aguabaTHOM
ripoLiecce.

[TepBbIif 3aKOH TepMOJWHAMUKU. BHYTpeHHSIs1 SHeprus.
KosmvyectBo TerioTel M paboTa Kak Mepbl W3MeHEeHHs
BHYTpPEHHel SHepruv TepMOJMHaMUUeCKON CUCTEMBI.

Bropoli 3akoH TepMOAMHAaMMKH JJisi PaBHOBECHBIX
MpOLIeCCOB:  yepe3  33ZlaHHOe  DPaBHOBECHOE  COCTOSTHUE
TePMOJVHAMUUECKON CHUCTeMbl TMPOXOAUT eJWHCTBEHHas
anyabara. AGCONMOTHas TemIieparypa.

Bropoli 3akOH TepMOJMHAMUKU /i HepaBHOBECHBIX
MPOLIECCOB: HEBO3MOXKHO TepefiaTh TeIvioTy ot Oosee
XOJIOAHOTO Tejla K Oosiee Harperomy 0e3 KoMIleHCAL[UU
(Knay3uyc). HeobpaTMOCTb TTPUPOHBIX TIPOLIECCOB.

[TpuHLMIIBI felicTBYS TeroBbIX MayH. KIT/I.

MakcumanbHoe 3HaueHue KIT/I. [ukn KapHo.

JKosoruueckre acrieKkThl HCIO0Jb30BaHUSI TerIOBbIX
Jsuratesien. TeryioBoe 3arpsi3HeHHe OKpY»Karolel Cpeibl.

TexHuyeckre  yCTpOWCTBAa M TeXHOJOTUYeCKHe
TIPOLIeCCh:  XOJOAWIBHUK, KOHAWLMOHED, [AU3e/bHBbIA U
KapOIOpaTOpHBIM [[BUTATe/M, TlapoBas TypOWHa, TOTydYeHue
CBEPXHHU3KUX TemrlepaTyp, YTUIN3alus «TerIOBbIX» OTXO/0B
C  WCIOJIb30BaHWEM  TeIUIOBOIO  Hacoca,  YTUIM3aLUs

KBa3ucTaTiueckre U HeCTaTHuecKue
TIPOLIECChI

OnemeHTapHasi paboTa B 1

TepMOJUHaMUKe. BerurcieHre paboThI

10 rpaduKy rnpotiecca Ha pV-guarpamMme

Tennon ya Kak CII U3MeHEeHUsI 1

Bliy;][?e;}?:ﬁﬂ a;Haep?I/H; TO,Z([:(éiCTBEMebI%EB Bubmorexa LIOK
https://m.edsoo.ru/ff0c5¢36

coBepIeHus paboThl

KonBekuuist, TEIrIornpoBoJHOCTb, bubmoreka [JOK 1

u3yyeHue https://m.edsoo.ru/ff0c5c36

KosmnuectBo TenioTsl. TernyioéMKOCTb 1

Tesa. Yje/bHasl U MOJIsIpHast Bbubmoreka LIOK

TeTJIOEMKOCTH BellecTBa. Y ie/ibHasi https://m.edsoo.ru/ff0c5c36

TeMJI0Ta CrOpaHusl TOIJIMBA

Pacuét Ko/mmuecTBa TeIoTel I1pY Bbubmoreka LIOK 1

Teriornepeaye https://m.edsoo.ru/ff0c5c36

[MToHsiTHe 006 afrabaTHOM TIpoIiecce. bubmmoreka IIOK 1

[TepBbili 3aKOH TEPMOJAWHAMUKHU https://m.edsoo.ru/ff0c5efc

e smypemmeioweprin T | BOToresa 110K 1
https://m.edsoo.ru/ff0a6976

CHUCTeMbI

BTopoii 3aKOH TepMOJVHAMUKHU /IS 1

PaBHOBECHBIX Y HEPABHOBECHbIX bubnuoreka [IIOK

riporieccoB. HeoGpaTuMOCTh MPUPOIHBIX https://m.edsoo.ru/ff0c6230

TIPOLIeCCOB

[IpyHLMIIBI 1€HCTBUS TEIUIOBBIX MAlllKH. bubmmoreka LIOK 1

KT/ https://m.edsoo.ru/ff0c600a

MaxkcumansHoe 3Hauenue KIT/I. Lukn bubmoreka LIOK 1

KapHo https://m.edsoo.ru/ff0c600a

Pemmenwne 3amau 1

OKOJIOTMYeCKue acleKThbl UCII0/Ib30BaHUs 1

TEeIIOBbIX ABUraresnei. TernioBoe

3arpsi3HeHre OKpYyKatoleil cpefibl

Pelenue 3ajau 1
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OMOOpPraHMUeCKOT0 TOIUIMBA /IJI1 BBIPAOOTKU «TEIUIOBOM» U
371eKTPO3HEpPIrUun
ArperaTtHble COCTOsHHMS BeljecrBa. @a3oBbie MepexoAbl
(14 v)

[Tapoobpa3oBanre W KOHAeHcalus. VcriapeHne U
KUIeHue. Y iefbHasi TeryioTa rmapoobpa3oBaHusi.

HacepimieHHble ¥ HeHachlllleHHble Tapbl. KauecTBeHHas
3aBUCUMMOCTb TJIOTHOCTH U i@BJIeHUs] HACBILEHHOTO Tapa OT
TeMIiepaTypbl, UX He3aBUCUMOCTh OT 00bEMa HACHIIEHHOTO
rnapa. 3aBUCMMOCTb TemIepaTrypbl KUIEeHUsI OT [aB/IeHUs B
JKAJIKOCTH.

BnakHocTh BO3Ayxa. AOCOMIOTHAasE W OTHOCUTEbHAst
BJI&)KHOCTb.

TBéppoe Teno. Kpucranmvueckve v amopdHbIe Tea.

AHW30TpOnUSl  CBOWCTB  KpucTa/uloB.  [lnaBneHne u
KpUCTa/UIM3aLusl. YnenbHas TerioTa I/IaB/IEHHUS].
Cyb6mumariusi.

Hedopmaiuu TBEpAOro Tena. PacTsokeHue U CKartue.
Cpsur. Moaynb FOnra. Ilpegen ynpyrux gedopmanyi.

TernioBoe pacmvpeHue >XUAKOCTeHM M TBEPABIX Tell,
00béMHOE U JMHEHHOe paclvpeHue. AHTapMOHH3M
TEIJIOBBIX KosiebaHWM 4YacTWI| BeljecTBa KakK IPUYHMHA
TEeIJIOBOT0 paclIMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHue 3HePruM B (a30BbIX Me€pexo/iax.

YpaBHeHue TerioBoro banaHca.

[ToBepxHOCTHOE HaTsDKeHue. Kosddurpent
MOBEPXHOCTHOTO  HaTskeHWsl.  KanusuisspHble — sIB/IeHUSI.
[laBneHve mOJ WCKPUBAEHHOW TOBEPXHOCTBIO >KUAKOCTH.
®opmyia Jlarnaca.

TexHuueckre  yCTpOWCTBA U
TIPOLIeCCHI: JKUZKNEe KPUCTa/UIbl, COBDEMEHHbIE MaTepHaIbl.

TeXHOJIOrnyeckKue

O06o00611eHre U CUCTeMaTH3alys 3HaHUH
o teMme "TepMmogrHamuKa. TerioBeie
MallvHbI"

KoHnTposnbHas paboTa 1o Teme
"TepmogrHamuka. TeryioBble MallliHbI"

[TapooOpa3oBaHye ¥ KOH/IEHCAITHSL.
Ncnapenue v kureHuve. Y enbHast
TeryioTa napoobpas3oBaHust

bubmoreka LIOK
https://m.edsoo.ru/ff0c63b6

HachliieHHbIe ¥ HEHACHIILeHHBIE TIaphl.
KauecTBeHHast 3aBUCUMOCTb TVIOTHOCTH U
[JlaBJIeHUsI HACBIIIIEHHOTO 11apa OT
TeMIIepaTyphbl, UX HE3aBUCUMOCTb OT
00BEMa HaCKIIIEHHOTO Mapa.
3aBUCUMOCTb TeMIepaTypbl KUTIEHHUS OT
JIABJIEHUsI B )KUJIKOCTH

bubnmroreka [JOK
https://m.edsoo.ru/ff0c64d8

Bna)xHoCTh Bo3yxa. AGCOMIOTHas U
OTHOCUTe/IbHAs1 BJIA)KHOCTh

bubmoreka IIOK
https://m.edsoo.ru/ff0c64d8

Pemmenwne 3amau

TBépaoe Tesno. Kpucranivueckue u
amopHble Tera. AHU30TPOMNUS CBOWCTB
KPHCTaJlJIOB

bubnmoreka [JOK
https://m.edsoo.ru/ff0c65f0

[1naBieHe ¥ KPUCTa/IIA3aALHSL.
Y nenbHasi TerioTa rsaBieHusl.
Cybmmmariust

bubnmoreka LIOK
https://m.edsoo.ru/ff0c6708

Hedopmanuu TBEpAOro Tena.
Pactsokenue u oxkarue. Casur. Mogyinnb
FOnra. [Ipenen ynpyrux gedopmaiuii

bubnuoreka LIOK
https://m.edsoo.ru/ff0c6708

TerioBoe paciIvpeHre >XUIKOCTel 1
TBEPABIX Te/l. AHTADMOHU3M TeIJIOBBIX
Kosie0aHMI YaCTHI] BelllecTBa

I[Tpeobpa3oBaHue SHepriuu B ha30BbIX
repexo/iax

YpaBHeHHe TeryIoBoro basaHca

bubmoreka [JOK
https://m.edsoo.ru/ff0c6820
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87 Permenue 3amau 1
88 [ToBepXHOCTHOE HaTsKeHue. 1
Karunnsipaele siBnenusi. [laBneHve nop, bubmoreka [JOK
VICKPUB/IEHHOM MMOBEPXHOCTbHIO https://m.edsoo.ru/ff0a5530
>xxugkoctu. @opmysia Jlaraca
89 O6o6meHre 1 cucTeMaTH3alyst 3HaHUN 1
1o TeMe "ArperatHbie COCTOSHUS
BeliectBa. Pa3oBble nepexosbl”
90 KonTponbHast paboTa 1o Teme 1
"ArperarHble COCTOSIHUS BellleCTBa.
@da30BbIe epexofn!”
91 Paszpen 4. OJIEKTPOJUHAMMUMKA O/eKTpu3aLys Tesl U eé IposiBIeHUs. 1
dekTpUYeckoe moJie (24 u) OnekTpruueckui 3apsia. [IBa Buja bubnmoreka [JOK
SﬂeKTpH3auHﬂ Teqlr U eé IIpOSIBJIEHUS. BJ'IEKTpI/IIJECKI/Iﬁ 3JIEKTPHUYECKUX 3dPAJ0B. HpOBO,Z[HI/IKI/I, httDSI//I'D.edSOO.FU/ffOCGbCC
3apsif. [lBa BuAA 9€KTPHYECKUX 3apsizioB. IIpoBojHuky, | AMSTEKTPUKH U MOTYNPOBOAHNKY
92 IVONEKTPUKM M TIOJAYIIPOBOJHUKM.  DJleMeHTapHbli | O’IEMEHTADHbIN 3/IeKTPUYECKUH 3apsl. Bubmoreka LIOK 1
9H€KTpH‘I€CKHﬁ 3apsj,. 3aKoH COXpaHeHUs >JIEKTPUUYeCKOro 3aKoH COXpaHEHUS SJIEKTPUIECKOTo https://m.edsoo.ru/ff0c6bcc
3apsja. 2APAAd
93 . BsaumogeiictBue 3apsigoB. ToueuHble Bbubmoreka LIOK 1
B3aumogeiictBue 3apsiioB. ToueuHble 3apsifibl. 3akOH .
3apsiapl. 3akoH Kynona https://m.edsoo.ru/ff0c6ce4
94 Kynowa. . Pemenue 3a/a4 1
95 ONeKTpryeckoe nose. Ero AencTere Ha SMEeKTPUUECKNE [ 5 payroygeckoe nose. Ero AeficTBHe Ha Bubmoreka LIOK 1
3apsifipl. 3/IEKTPUYECKHE 3apsi/ibl https://m.edsoo.ru/ff0c6df2
96 HanpspkéHHOCTE  371ekTpudeckoro  mojst.  ITpoGHBINA | Harpspk&HHOCTB 3/1€KTPUUECKOro TIOJIsL. 1
3apsaf. JIuHMM  HampPsDKEHHOCTH  37IEKTPUYECKOro  Mouist. |  [Ipo6Hblii 3apsiz. JIuHMM HanpsbkéHHoCcTH | Bubmoreka IIOK
OpHOpPOAHOE 3NeKTpHUYecKoe moJie. 371eKTpUYeckoro noJsist. OgHopoaHoe https://m.edsoo.ru/ff0c6df2
IToTeH1MaTBLHOCTH 3JIEKTPOCTaTUYECKOI'0 TOJIA. JJIEKTpHUYECKOE I1oJie
97 Pa3HOCTb TOTEHIUA/IOB M HampsbkeHHWe. IloTeHIMabHasi | 1IOTEHIMANBHOCTB 3/IEKTPOCTATHYECKOTO Bubmoreka LIOK 1
SHeprusl 3apsifa B 9/EKTPOCTATMUeCKOM mose. IloreHuman | 11071 PasHOCTb NOTEHLHANOB 1 https://m.edsoo.ru/ff0c6£00
3/IeKTPOCTAaTUYeCKOro 1o/si. CBsi3b HAIPsDKEHHOCTH TTOMS U |— Lol PAKEHNE
98 [ToTeH1ManbHas SHeprus 3apsja B 1
Pa3HOCTH TOTEHL[MA/IOB [I/IsI 37IeKTPOCTaTUUecKoro moJjsi (Kak bubnuoreka LIOK
3/IeKTpOCTaTHuYeckoM rosie. [ToTeHiyan ]
O/IHOPO/IHOTO, TaK U HEOAHOPOAHOTO0). https://m.edsoo.ru/ff0c6f00
. 3JIEKTPOCTaTUYECKOTO T10JIsI
99 TIDMHLMIT CyeprIOSHLIMH S/IEKTPUUECKHX TO/IEH. CBsi3b HaNPsPKEHHOCTH I10J11 U Pa3HOCTU bubnnoreka LIOK 1
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Ilone  ToueuHoro 3apsiga. Ilonme  paBHOMEpPHO
3apsbkeHHOU cdepbl. [lose paBHOMEPHO 3apsPKEHHOIO T10
00béMy 1miapa. [Tosle paBHOMEPHO 3apsDKeHHOM 0eCKOHEeUHOM
MJI0CKOCTH. KapTuHbI TMHUM HANpPsPKEHHOCTH 3TUX T0JIed U
5KBUIOTEHLMA/IbHBIX TTIOBEPXHOCTEH.

[IpoBOAHWKK B 3/1€KTPOCTAaTUYECKOM TIOjie. Y C/IOBHe
paBHOBECHS 3apsi/0B.

dvsnekTpuku B 3JIeKTPOCTaTUYeCKOM rosie.
[wvsnekTpuyeckasi IPOHULIAEMOCTD BellleCTBa.

KonpgeHncarop. DJIEKTPOEMKOCTh
OJIeKTPOEMKOCTB IJIOCKOT0 KOHZ,eHCaTopa.

[TapannensHoe coeiiHeHHe KOH/IeHCaTOpPOB.
[TocnenoBarenpHOE COeJMHEHNE KOH/IEHCAaTOPOB.

OHeprus 3apsyKeHHOT0 KOH/eHCaTopa.

KOHJeHCaTOopd.

[Br>KeHWe 3apsDKeHHOM YacTUllbl B OJHOPOJHOM
371eKTPUYeCKOM MoJie.

TexHuueckre  yCTPOMCTBA U  TEXHOJIOTUUECKHe
MPOLIECCHI: 3JIEKTPOCKOII, 37IeKTPOMETp, 37eKTPOoCTaTudecKas
3all[UTa, 3a3eMJyieHHe 3JIeKTPONpHUOOPOB, KOHZEHCATOPHI,
reHepatop Ban ze ['paada.

ITocTOSIHHBIN 3/IEKTPUYECKHH TOK (24 )

Cwuna Toka. [1oCcTOSSHHBIN TOK.

YcnoBus CyllleCTBOBaHUsI ITOCTOSTHHOT'O
3neKTpuueckoro toka. Mcrounuvku toka. Hampsokenve U u
S[C é.

3akoH Oma /i1 yyacTKa Leli.

OneKTpruueckoe COMPOTHUBJIEHHE. 3aBUCHUMOCTh

COTIPOTHMBJIEHUsI OJHOPOJHOI0 MPOBOAHUKA OT €ro AJWHbI U

TJIOA/IA TIOMIePeYHOro CeueHUs. Y[ielbHOe COTpPOTHBJIEHUE

Bell|eCTBa.
[TocnenoBarenbHOe,

Mapa/iiesIbHOE, CMellaHHOe

MMOTEHLHAJIOB AJId 3JIEKTPOCTAaTHUYeCKOI'0O
T10J151

https://m.edsoo.ru/ff0c7018

[TpuHUMN CyTIepIiO3ULIMN 3/TIEKTPUUECKUX 1

roJsier

Pertienue 3azau 1

[Tone Toueunoro 3apsiga. [lose 1

paBHOMEPHO 3apsbKeHHOU cepbl

ITosie paBHOMEPHO 3apsSI’KEHHOTO 110 1

00BéMmy 111apa. TTose paBHOMEPHO

3apsbKeHHOM 6eCKOHeUHOM TJI0CKOCTU

IIpoBOJHUKM B 3/1eKTPOCTaTUUECKOM Bbubmoreka LIOK 1

riosie. Y CJIOBHMe PAaBHOBECHSI 3apsi/IoB https://m.edsoo.ru/ff0c7018

JIV3/1eKTPUKY U TI0JTYIIPOBOSHUKU B Bbubmoreka LIOK 1

3/1eKTPOCTAaTUUeCKOM T10J1e https://m.edsoo.ru/ff0c7018

KonpeHncaTop. 3neKTpoéMKOCThb 1

KOH,Z'[ZLEHCEITO[I))EI. SneKTppoéMKOCTL Bnbmorexa LOK
https://m.edsoo.ru/ff0c7126

TIJIOCKOTO KOHZIeHcaTopa

[TapannensHOe coeyiHEeHE 1

KOH/IeHCaTOpOB

ITocnemoBarenbHOE COeIMHEHWE 1

KOH/IeHCaTOpOB

OHeprus 3apshHKeHHOr0 KOHZieHcaTopa bubmorexa [OK 1
https://m.edsoo.ru/ff0c72c0

Pelenue 3ajau 1

[IBr>KeHMe 3apsyKeHHOW YaCTHLIbI B 1

OJIHOPOJIHOM 3JIeKTPUYECKOM T10J1e

Pemmenwne 3amau 1

O06o00611eHre ¥ cCTeMaTH3alvs 3HaHUM 1

10 TeMe "DJIeKTprUyeckoe mnose"

KoHTposnbHast paboTa 1o Teme " SHeprus 1

3JIeEKTPOMAarHATHOTO B3aUMOJEeUCTBUs "

Cwuia Toka. [TocTosiHHBIN TOK. Y C/IOBUSI 1

CylieCTBOBaHHS ITOCTOAHHOT' O
3JIEKTPHUYECKOI'O TOKd

bubmoreka [JOK
https://m.edsoo.ru/ff0a95a4

45



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0a95a4

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

coeVHEHWEe  TIPOBOJAHUKOB.  Pacuér
sneKTpudeckux eneii. [IpaBuia Kupxroda.

PaboTa 31ekTprueckoro Toka. 3akoH /xoyas—JleHra.

MouHoCTb 3JIEKTPUYECKOr0 TOKa. TerioBas
MOLL{HOCTb, Bbifle/isieMasi Ha pe3uCTope.

OC v BHyTpeHHee COMNPOTUB/EHHWE MCTOYHMKA TOKa.
3akoH OMa [/ TIOJTHOW (3aMKHYTOM) 3JIEKTPUYECKOW LieTu.
MOoHOCTh UCTOYHKKA TOKA. KOpOTKOe 3ambIKaHue.

KonzeHcarop B 1jely MOCTOSTHHOTO TOKaA.

TexHuueckre  yCTpOWCTBA UM TeXHOJIOTUUYECKHe
MpOLIeCChl:  amrepMeTp, BOJIBTMETD, CUETUYMK
3/1IeKTPUYECKOW SHEpPruM.

Toku B pa3/MUYHBIX cpefax (6 u)
OnekTpyuuecKasi MPOBOAUMOCTb Pa3/IMUHBIX BeLeCTB.

pasBeTBJ/IEHHbIX

peocrar,

OneKTpoHHast MPOBOAUMOCTb TBEPAbIX MeTasl/IoB.
3aBUCHMOCTb COTPOTUBJ/IEHUS MeTa/yIOB OT TemrepaTyphl.
CBepxnpoBOAUMOCTb.

OnekTpuuecKMd TOK B Bakyyme.  (CBOUCTBa
3/IeKTPOHHBIX ITyYKOB.

[MonynpoBoguuku.  CoOCTBeHHass ¥ TNPUMeCHast

MPOBOJUMOCTD TIOJIYIIPOBOAHUKOB. CBOMCTBA p—N-Nepexoza.
[TomynpoBofHUKOBBIE IPHUOOPHI.
ONeKTpUUYeCKUn TOK B
ONeKTponuTUYecKass AuccoLyanus. OIeKTPOIU3.
®Dapaged [/1s 3/1eKTPO/IM3a.
OnekTpuuecknyd TOK B rasax. CaMOCTOSITE/NIBHBIM U

3/71eKTPOJIUTaX.
3aKOHBI

HEeCaMOCTOSITe/TbHBIN paspsj. Pa3nuunbie THUTIbI
CaMOCTOSITe/ILHOTO pa3psifa. Monnus. [1na3ma.
TexHuueckue yCTpOCTBa u TpaKTHU4ecKoe

TpUMeHeHUe: ra3opas3psi/iHble JlaMIibl, 371eKTPOHHO-TyuYeBast
TpyOKa, TMOyIIPOBOAHUKOBbIE MPUOOPKI: AUOJ, TPAH3UCTOP,

bubmoreka [JOK 1
Ncrounvku Toka. Hanpsbkenve u 3/C https://m.edsoo.ru/f0a95a4
3akoH Oma /11 yyacTKa LielH. bubmoreka [JOK 1
DneKTpUuYecKoe COMPOTUBJIEHHE https://m.edsoo.ru/ff0aad44a
3aBUCHMOCTb COTIPOTUB/IEHUS 1
OZIHOPOJITHOTO HpOF])SO,E[HI/IKa OT ero JJIMHbI Bnb/morexa LOK
https://m.edsoo.ru/ff0aad44a
Y TIJIOIA/IY TIOTIEPEUHOr0 CeUeHUst
Y penbHOe COMPOTHBIIEHKE BellleCTBa. 1
Pertienue 3azjau
[TocnenoBaresibHOe, MapasiebHOe, bubmmoreka IIOK 1
CMelllaHHOe CoeJJMHeHHe TTPOBO/IHUKOB https://m.edsoo.ru/ff0c74£0
Pacuét pa3BeTB/IEHHBIX JIEKTPUUYECKUX 1
tereit. [TpaBuna Kupxroda
Pertienue 3azau 1
PaboTa 371eKTpUYecKoro TokKa. 3aKoH Bbubmoreka LIOK 1
Ixoyns —JleH1ia https://m.edsoo.ru/ff0c7838
Permmenue 3amau 1
MO1HOCTB 3/1eKTPUUeCKOro TOKa. 1
TEHLJI;IOBaH MOLLIHOET]: BblJe/isiemMasi Ha Bnb/morexa LOK
’ https://m.edsoo.ru/ff0c7838
pesucTope
Peluenue 3azau 1
3/[1C v BHyTpeHHee COIPOTUB/IeHVe 1
HMCTOYHUKA TOKa
3akoH OMa /17151 TOJTHOM (3aMKHYTOM) Bubmoreka LIOK 1
3JIeKTPUYECKOM L[eTn https://m.edsoo.ru/ff0c7ae0
Pelenue 3ajau 1
MONIHOCTb UCTOYHKKA TOKA 1
KopoTtkoe 3aMbIkaHue bubmorexa [IOK 1
https://m.edsoo.ru/ff0c7ae0
KoHgeHcaTop B LIeIH MOCTOSTHHOTO TOKa 1
Pemmenwne 3amau 1
Peiienue 3az1au 1o Teme "IToCTOSHHBIM 1
3/1eKTpUYecKuii ToK"
Peiienue 3az1au 1o teme "IToCTOSSHHBIM 1
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144

dboToano], CBeTOAUO/], TajlbBaHWKA, padrHUpPOBaHUE Me[Hu,
BbITI/IABKA a/TFOMUHUS, 3IEKTPOHHAsT MUKPOCKOTIHSI.

3/1eKTpUYeCcKuii ToK"

Peinienue 3az1au 1o Teme "IToCTOSHHBIM
3/1eKTpUYeCcKui Tok"

O06o0111eHMe U cUCTeMaTH3alUs 3HAHUH
110 Teme "T1OCTOSTHHBIM 3/1IeKTPUUYeCKUN
TOK"

KonTponbHas paboTa 1o Teme
"[1OCTOSIHHBIN 371eKTPUYECKUM TOK '

OnekTpuueckasi IpOBOAUMOCTh
Pa3/IMUYHbIX BeLeCTB. J/IeKTPUUYECKUN
TOK B MeTa/i1ax. CBepX1poBOJMMOCTb

OneKTpUUYeCcKrii TOK B pacTBopax 1
pacruiaBax 3/1IeKTPOJIUTOB. 3aKOHBI
®dapages /151 3JIEKTPOJIA3a

bubmoreka IIOK
https://m.edsoo.ru/ff0c82ba

OneKTpUUYeCcKU TOK B rasax. I1na3ma

bubmoreka IIOK
https://m.edsoo.ru/ff0c84ae

DJIeKTPUYeCKHUI TOK B BaKyyMe.
BakyymHbIe IpuOOpbI

SJIEKTPI/I‘JECKI/Iﬁ TOK B ITOJTYITIPOBOJHHKAX

bubnmoreka [IIOK
https://m.edsoo.ru/ff0c7ae0

[To/yIIpOBO/JTHUKOBBIE TIPUOOPHI

bubnmoreka [IIOK
https://m.edsoo.ru/ff0c7ae0
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Pasgen 5. PU3NUYECKUM ITIPAKTUKYM
Criocobbl  u3MepeHusi  (hU3MUECKUX

WCII0/Ib30BAHHMEM aHaJIOTOBbIX M LIU(PPOBBIX U3MEPUTETbHBIX
NMpuOOPOB ¥ KOMIMBIOTEPHBIX  JATYUKOBBIX  CHCTEM.
AOGCOIOTHBIE ¥ OTHOCHUTE/bHBbIE TIOTPEIIHOCTH H3MepeHUi
¢u3nyecknx BesnurH. OLjeHKa rpaHuL] OTrpelHOCTeN.

ITpoBesieHne KOCBEHHBIX W3MepeHWW, HCC/IeloBaHUN
3aBUCUMOCTeN (br3nuecKrux Be/IMUKH, TpoBepKa
TIpe/JIOKeHHBIX TuroTte3 (BbIOOp u3 paboT, OMMCaHHBIX B
TeMaTUYeCKUX pas3fieflax «YUYeHUUYeCKMM SKCIepUMeHT,
nabopaTopHble pabOoThI, TPAKTUKYM»).

BeJIM4YrH C

®dusryecKuii NpakTUKyM IO TeMe
"M3mMepeHure CU/IbI TOKA U HalPSKEHUS B
LIely ITOCTOSTHHOT'O TOKA IPU ITOMOLLU
aHaJIOrOBBIX U LIU(PPOBBIX
M3MepUTe/bHbIX TPUOOPOB" MK
"3HaKOMCTBO C 1M(poBO abopaTopueit
no gusuke. [IpriMeprl n3MepeHUst
(bur3rUeCcKrX BeJIMUUH MPU MOMOLLA
KOMIIbIOTEPHBIX JAaTUUKOB"

®usnyecKui NpakTUKyM 110 TeMe
"M3yueHrie HepaBHOMEPHOI'O [IBU)KEeHUS C
L[e/IbI0 OlIpeie/ieH|s] MTHOBEHHOU
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ckopocTu"

148

®u3nUeCcKuil NPaKTUKYM T10 TeMe
"M3mMepeHue yCKOPEeHUs TIpU
MPSIMOJTMHEMTHOM PaBHOYCKOPEHHOM
JIBDKE€HUHM 110 HAKJIOHHOM TIJIOCKOCTH"
umm "McciefoBaHye 3aBUCMMOCTU IyTH
OT BpeMeHHU [PpY PaBHOYCKOPEHHOM
JBWXKeHun"

149

@u3nUecKuil NPakKTUKYM 10 TeMe
"M3mepeHre yCKOpeHUsi CBOOOJHOTO
nageHus” wim "MsyuyeHve [BUKeHUS
Tesla, OPOIIEHHOTO rOPU30HTAIBHO"

150

du3nUecKuil IPaKTUKYM 10 TeMe
"M3yueHnie JBU)KeHUs TeJia 110
OKPY’>KHOCTH C ITIOCTOSIHHOM 110 MOZYJTFO
ckopocThio" wm "MccnenoBanuve
3aBUCHMOCTH Tepro/a oopareH s
KOHMYeCKOro MasiTHUKA OT ero
lriapameTpoB”

151

®u3nuecKuil NpakTUKYM 110 TeMe
"3MepeHne paBHO/IEUCTBYIOLLEH CHJIBI
MpU JBW)KeHUM OpycKa 10 HaK/IOHHOU
ruiockoctr" nuim "TIpoBepka rumnoTessl O
He3aBUCMMOCTU BPEMEHU [IBUKEHHUS
OpycKa 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PACCTOsIHME OT ero Maccol"”

152

®uU3MUeCKU NPAKTUKYM T10 TeMe
"WccnenoBadue 3aBUCMMOCTH CUTT
YIIPYTrOCTH, BO3HUKAIOIUX B IIPY)KUHE U
pe3uHOBOM 0bpa3siie, oT ux Aedopmaruun’
iy "V3yueHue IBUKEHUS] CUCTeMBI TeJl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOW uepes
nérkuii 6;10K"

@Du3nuecKuil MPaKTUKYM I10 TeMe
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"N3mepenue Ko3dduiiieHTa TpeHus 1o
BeJIMUMHE yTI0BOT0 KO3 duieHTa
3apucuMocTy Frp(N)" wiu
"HccnepnoBanue ABWKeHUS OpycKa 1Mo
HaKJIOHHOM MJIOCKOCTU C TIepeMeHHbIM
KO3 PULIEeHTOM TpeHUs" UIn
"M3yueHue IBUKeHMs IPy3a Ha Bany C
TpeHueM"

154

®u3ryecKuii NpakTUKyM T10 TeMe
"UccnenoBaHue yCc/i0oBUM paBHOBECHS
TBEpPJOro Teja, UMeroLero ochb
BpaueHus" win "KoHCTpyrpoBaHue
KPOHILTEHOB U PacuéT CUJ yIIpyrocTu"”
M "Vi3ydyeHre yCTOMYMBOCTH TBEPLOTO
TeJia, UMEROILIero TioliaAb Orophl”

155

®dusnuecKuii NpakTUKyM I10 TeMe
"3MmepeHue vMIy/ibCa Tesa o
TOPMO3HOMY IIyTU" WK "VI3MepeHue
CWIBI TATH, CKOPOCTA MOZIe/TU
3/IEKTPOMOOHJISI U MOIIHOCTH CHJTBI TSTH'"
iy "CpaBHeHUe U3MeHeHWs UMITyJ/IbCca
TeJla C UMIYJIbCOM CUJIbI" WU
"ccnepoBanre coOXpaHeHUs1 UMITY/IbCa
TIpU YIIPYTOM B3aUMOZeCTBUN" UIH
"MI3MepeHre KUHEeTUUECKOW SHEePTUU
TeJjia [10 TOPMO3HOMY ITyTH"

156

®usryeCcKui NpakTUKyM 110 TeMe
"M3yueHre ©30TepMUUECKOr0 IIpoLecca
(pekoMeHZI0BaHO UCIIO/Ib30BaHUE
udpoBoii 1aboparopun)" UM
"M3yueHrie ©30XOPHOIO MpoLiecca” Uiu
"N3yueHne n3006apHOTo mporiecca’ win
"[IpoBepka ypaBHeHUs1 COCTOSIHUSA"

PusryecKuii NpakTUKYM I10 TeMe
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"N3mepeHue yieNbHOM TeryioéMKOCTH"
iy "MccrieoBanue ripoecca
OCTBLIBaHUS BelllecTBa" Ui
"HccnepoBanue aapabaTHOTO rporjecca”
wiu "M3yueHure B3aUMOCBS3U SHEPTUA
MEKMOJIEKYJIIPHOTO B3aUMOZeNCTBUS U
TeMIlepaTypbl KATIEHUsI )KUJIKOCTel"

158

®u3nUeCKuil NPaKTUKYM T10 TeMe
"M3yueHrie 3aKOHOMEPHOCTel HCIapeHust
xugkocred" i "M3mepenue yzenbHON
TeIUIOTHI I/1aB/IeHUs J1bJa" UIv
"M3yueHne CBOMCTB HaCBILEHHBIX
rapoB" wi "V3mepeHre abCOMIOTHOM
BJI&YKHOCTH BO3/yXa U OLleHKa MaCcChl
rapoB B nomelleHun'. Misamepenue

K03 duliiieHTa TOBepXHOCTHOTO
HaTsDKEeHUs

159

®usnuecKuii NpakTUKyM I10 TeMe
"HabmoeHue TipeBpaltieHus SHePrur
3apsUKeHHOI'0 KOH/IeHCaTopa B SHepruto
W3/1yuyeHus ceeroguoga’ unm "Msyuenuve
MpOTeKaHUs TOKa B LieNHu, CoZeprKalliei
KOHJZleHcaTop' wnu "PacripesesieHue
Pa3HOCTH NMOTeHLMANoB (HanpshkeHus)
TIpU [10C/1e;0BATe/IbHOM COeIMHEeHUN
KOH/IeHCaTopoB"

160

®uU3MUeCKU NPAKTUKYM T10 TeMe
"WccnenoBaHue CMeI1aHHOTO
COeIMHEeHUs] Pe3UCTOPOB" WU
"M3mepeHue yzie/1bHOTO CONPOTUBJICHUS
MPOBOJHUKOB" K "MccnenoBanue
3aBMCUMOCTH CUJIBI TOKA OT HarlpshKeHust
JIJIs TaMITbl HAKaJTMBaHUs '

PusryecKuii NpakTUKYM I10 TeMe
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"HabmoeHue 3/1eKTposin3a’ win
"M3mepeHue 3apsia 0JHOBaJIeHTHOT O
noHa" unu "UccmenoBaHre 3aBUCUMOCTH
COMPOTHUBJIEHUSI TEPMOPE3UCTOpa OT
TeMmnepaTypbl" uin "CHATUE BOIbT-
aMIepHOM XapaKTepUCTUKU auoja”
161 | 3auéT 1o oKoHUYaHuM 1 yeTBepTH 3
162 O06o06menue 1o Teme «KnHeMaTHKa»,
163 «/TuHaMuKa»
164 | 3auéT 110 OKOHUaHUHU 2 YeTBepTU 3
165 O06o0111eHME TI0 TEMe «3aKOHbI
166 COXPpaHEeHUsI»
167 | 3auéT 110 OKOHYaHWU 3 YeTBepTU O0600111eHME TI0 TEMe «MOJIeKY/ISIPHO- 3
168 KWHeTUuYeCKasi Teopys U
169 TepMOJMHaMUKa»
170 | O6o0I1ieHre UTOTOB TOZA. Pednekcust 1
TemaTHUecKoe MVIAHUPOBAHHE NMPAKTHYECKHUX, Ia00PATOPHBIX U KOHTPOJ/IBHBIX padoT
No Bug (dbopma) paboThI Tema Kos-Bo uacos, CpoKu TpoBefieHusI
TL.II. OTBOJIUMBIX Ha (Hepernsi, MecsL)
JITAaHHYIO paboTy
1 KonTtposbHast pabota [TpsiMonMHelHOe IBU)KeHUe 1 1 Hefesnist OKTSIOPS
2 KonTponbHast paboTa JTuHamMHKa 1 3 HeJieJIs OKTSOPS
3 KonTponbHast pabota 3aKOH COXpaHeHus UMITyJbCa 1 2 Hepiesist HOSIOpsT
4 KonTponbHast pabota 3aKOH COXPaHeHUsT SHEePTrUU 1 4 Heenst HOSIOpS
5 KonTponbHast paboTa OcHoBbl MKT 1 2 HefiesisA AeKabps
6 KonTponbHast paboTa TepmoarHaMUKa 1 4 Henenst nekadps
7 KoHTponbHast paboTa ArperaTHble COCTOSTHUS 1 3 Heless sTHBaps
8 KoHTponbHast paboTa CHJIbI 5/IeKTPOMarHMTHOTO B3aUMO/eHCTBUS 1 2 Hepens heBpans
9 KoHTponbHast paboTa OHeprus 3J1eKTPOMarHUTHOTO B3aUMO/IeUCTBUS 1 1 Hepiesig MapTa
10 KonTponbHast pabota 3akoH Oma py1g yuactka uenu. CoejuHeHUs TIPOBOJHUKOB. 1 1 Hefesist anperist
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11

KonTponbHast pabota

3akoH OMa /17151 3aMKHYTOM 1jeri. PaboTa ¥ MOIIHOCTD TOKa. 1 1 Heenst Mast

12

®u3nUeCcKuil MPaKTUKYM

16 Mau

IIpunoxxenne K pabouyeit mnporpamme «@opmbl yuéra padoueii mporpaMMbl BOCITUTAHUS»

Tewma, pazgen

KonuuectBo
4acoB

CDO])MI:I pean3aliii BOCIIMTATE/IbHOI'O MMOTeHLKMad/lda TeMBI

Paszen 1. HAYUHBIN METO/T TIO3HAHUSA 6

[MTPPO/bI

[TpuBneueHre BHUMaHUsI 00yUarOIIUXCS K LIEHHOCTHOMY
acreKkTy u3y4aeMoro
Ha ypoKax MaTepuasa (sBJIeHH, 3aKOHOB, IIPHOOPOB)

YcTaHOBeHWe [JOBepUTEIbHBIX OTHOLLIEHUN MeXY
nelaroruecKuM paboTHUKOM M €T0 00YJatoI[UMHCS
[TpuMeHeHMe Ha ypPOKe WHTePaKTUBHBIX (opM paboThI €
00yJaroIMMHUCS: KOTOPbIe TIOMOTAkOT MO//epKaTh MOTHUBAL[HIO
00yJaroIyXxcs K MOJTy4YeHUI0 3HaHUH, HalTaKMBAHUIO
TO3UTUBHBIX MEX/TMUHOCTHBIX OTHOLLIEHU B K/lacce, IOMOTal0T
yCTaHOBJIEHHIO J0OpOXKeaTelbHOM aTMochepbl BO BpeMst

ypOKa

Paspen 2. MEXAHNKA

35

Vcronb30BaHue BOCTIUTATE/IbHBIX BO3MOXKHOCTEH COZIePyKaHUsT
TeMBbI uepe3 1o/100p COOTBETCTBYIOIIUX 3a/1au JJIs1 PEIeHMsI.

rpuBJieueHre BHUMaHUs 00yUaroIuxcsi K LIeHHOCTHOMY
acIieKTy U3y4aeMoro
Ha ypoKax MaTepuasa (siB/ieHU, 3aKOHOB, PUOOPOB)

[IpumeHeHMe Ha YPOKe UHTePAKTUBHBIX (hopM paboThI C
00yyYaroIMMHUCs: KOTOpPbIe TIOMOTaroT Mo/A/epKaTb MOTHBAL[UIO
00ydJaroIuxcs K TIOJTyYeHUI0 3HaHWH, Ha/la)KUBAHUIO
MO3WTUBHBIX MEXX/IMYHOCTHBIX OTHOLLIEHUH B K/lacce, IOMOTaroT
YCTaHOBJIEHUIO 0OpOXKeaTeIbHOM aTMoC(hephl BO BpeMs

ypoKa

[TpuMeHeHMe TPYIIOBOM paboThl WK pabOTHI B Mapax,
KOTOpbIE yUaT 00yJarIUXcst KOMaH[HOW paboTe U
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B3aUMO/IEHICTBUIO C APYTUMH 00 yUarOIMMUCS.

Pa3zpen 3. MOJIEKYJIAPHASA ®UN3UKA U
TEPMOJVNHAMUKA

49

Vcnosib30BaHre BOCITUTATENbHBIX BO3MOXXHOCTEHN COZlepKaHUsI
TeMbI uepe3 1o100p COOTBETCTBYIOIIUX 3a/1au JJIs PeIeHNsI.

TpuBJieueHre BHUMaHUs 00yUarouxcsi K LIeHHOCTHOMY
acrekTy U3y4aeMoro
Ha ypoKax MaTtepuaja (sB/ieHHH, 3aKOHOB, TIPUOOPOR)

BksitoueHye B ypOK UTDOBBIX MPOLeAYP /151 HOAAep KaHUs
MOTHBAI[UU 00YUaIOIIUXCS K TOTyUeHUIO 3HAHUH.

[TpuMeHeHMe Ha ypPOKe WHTePaKTUBHBIX (opM paboThI €
00yJaroIMMHUCS: KOTOPbIe TIOMOTakOT MO//1epKaTb MOTHUBAL[UIO
00yJaroIrXCs K TOJyYeHUI0 3HaHUH, Ha/laXKUBAHUIO
MO3UTUBHBIX MEX/THYHOCTHBIX OTHOILIEHUH B K/lacce, TIOMOTaloT
YCTaHOBJIEHHIO 100p0’Ke/iaTe/IbHOM aTMOC(hephbl BO BpeMsi

ypOKa

[TpriMeHeHHe TPYITITOBOM pabOThI WK paboOTHI B Mapax,
KOTOpbIE yuaT 00yJaroluXxcst KOMaHJHOW paboTe u
B3aUMOJIEHCTBUIO C IPYTUMU 00YUarOIIIMMUCS

WHuiumpoBaHue U Nojiep>kka UccaeioBaTe/TbCKon
JlesiTe/TbHOCTH 00yuaroIuxcst B paMKax peasn3alui UMU
VH/JUBUYaIbHbIX U TPYIIOBBIX UCC/Ie[0BaTe/IbCKUX TTPOEKTOB,
YTO ZIaCT 00YYarOIIMMCS BO3MOXKHOCTE PUOOPECTH HaBBIK
CaMOCTOSITe/ILHOTO PeIlleHus] TeOpeTHUeCKor Tpo0sieMbl, HaBBIK
reHepUpoBaHUs U 0POpPM/IeHHsI COOCTBEHHBIX U/lel, HaBbIK
YBa)KUTETbHOTO OTHOILIEHHS K UY)XKUM UjiesiM, 0(popMIeHHbIM B
paboTax Apyrux ucciefoBaresiel, HaBbIK IMyOJIMYHOTO
BBICTYIIJIeHUSI T1epe]] ayiuTOpUeid, apryMeHTHPOBaHUs U
OTCTavBaHUs1 CBOEW TOUKH

Paspen 4. DJIEKTPOANHAMUKA

54

Vcronb30BaHUe BOCTIUTATE/IbHBIX BO3MOXKHOCTEH COZIeP>KaHUsT
TeMbI uepe3 1o/100p COOTBETCTBYIOIIMX 3a/1au /15 PEIeHHsI.

MpuBJIe4YeHHe BHUMaHUSA o6y‘qa}0mec;1 K IEHHOCTHOMY
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acrekTy u3y4aeMoro
Ha ypoKax MaTepHasa (sBJIeHH, 3aKOHOB, IPHOOPOB)

[TpuMeHeHHe Ha YpPOKe UHTePaKTUBHBIX opM paboThI €
00yJaroIMMHUCS: KOTOPbIe TIOMOTAkOT MO//IepKaTh MOTHUBAI[UIO
00yyYaroIrXxcs K MOJy4YeHUI0 3HaHUH, HallaXKUBaHUIO
MO3WUTUBHBIX MEX/TUYHOCTHBIX OTHOILIEHUH B K/lacce, TOMOTaroT
yYCTaHOBJIEHHIO 100p0o’KeaTe/TbHOM aTMOC(hephbl BO BpeMsi

ypoKa

[TprMeHeHMe TPYITIIOBOM paboThI UK paboTHI B Mapax,
KOTOpBIe yuaT o0yuarolyuxcsi KoMaHJHOU paboTe u
B3aUMO/IEHICTBHIO C IPYTUMU 00yUaroIuMUCs

VHuiumpoBaHue U nojfep>kka UccaeioBaTe/TbCKon
JIesITeJTbHOCTH 00yUaroIuxcst B paMKax peav3aliii UMH
VHJUBUYalbHbIX U TPYIIOBbIX UCC/Ie[0BaTebCKUX MTPOEKTOB,
YTO JacT 00yYaroIUMCS BO3MOYKHOCTh MPUOOPECTH HaBbIK
CaMOCTOSITeJILHOTO PellleHHs] TeOpeTHUeCKoW TTpobieMbl, HaBbIK
reHepuUpOBaHUs U 0(hOpM/IeHUs] COOCTBEHHBIX H/eH, HaBbIK
YBa)KUTETbHOTO OTHOILIEHHS K UY)XKUM UjiesiM, 0(popMIeHHbIM B
paboTax Apyrux ucciesoBaresiel, HaBbIK MyOIUUHOTO
BBICTYIIJIeHUSI T1epe]] ayiuTOpUeil, apryMeHTHPOBaHHUs 1
OTCTauBaHUsl CBOeH TOUKU

Pasgen 5. ®U3NUYECKUI ITPAKTUKYM

16

[TprMeHeHYe TPYIIOBOM paboThl UK paboThI B Mapax,
KOTOpbIE y4aT 00yJaroIuXxcst KOMaH[HOW paboTe u
B3aMMO/IEHICTBHIO C IPYTUMU 00yUaroIuMHUCs
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