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IIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma mo ¢u3MKe Ha YpOBHe cpefgHero obOirero obpa3oBaHusi pa3paboTaHa Ha
OCHOBe TI0JIOKeHWH U TpeOOBaHWU K pe3y/bTaTaM OCBOEHHWSI OCHOBHOW 00pa3oBaTenbHOMN
rporpaMMmel, TipefctaBieHHbIX B @I'OC COO, a Takke C yuyéToMm (ezepanbHOM paboueid
nporpaMMbl  BocriutaHuss ¥ KoHIenuuu rmiperiofiaBaHusi yueOHOro mipeamera «®Pusmka» B
oOpa3oBaTe/bHBIX ~ OpraHM3auusix Poccuiickoli  ®efepaiy, peanu3yHOLUX OCHOBHbBIE
obpa3oBaTesibHbIE POTPAMMBI.

[Mlporpamma 1m0 ¢u3mke onpezenser o0s3aTeslbHOe TIPeMETHOE  COJEepXKaHHe,
yCTaHaB/MBaeT DPEKOMEHIyeMYI0 TI0C/IeIOBaTelbHOCTh M3YyUeHWss TeM W pasfesioB y4uyeOHOTo
npefiMeTa C Y4YETOM MEXIIPeAMETHbIX W BHYTPHUIIPEIMETHBIX CBsi3ed, JIOTMKM y4eOHOro
Tpoliecca, BO3pacTHBIX OcobeHHOCTel oOyuwaroumxcs. I[IporpaMma 1o  ¢u3MKe /A€t
TIpe/ICTaB/IeHNe O LieJIsiX, CO/lep>KaHuM, OOIIel cTpaTeruu 0OydeHWsl, BOCIIUTAHUSI U Pa3BUTHS
oOyuaroluxcs cpeficTBaMy yueOHoro rpegMeTa «Pu3nKa» Ha yriiy0/EHHOM ypOBHE.

V3yuenne Kypca ¢u3MKK yriayO/J€HHOTO YPOBHS TII03BOJISIET peasn30BaTh 3aJauu
npodeCCUOHATFHON OpPHWEHTAIVY, HarpaB/IeHO Ha CO3/laHWe YCJIOBWM [jisl TIPOSIBJIEHHSI CBOUX
WHTE/UIEKTyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEM KaKAbIM  O0YYarolUMCs, KOTOpbIe
HEOOXOAWMBI  /I/IT  TIPOJIOJDKEHHs 00pa3oBaHWsl B OpraHM3alusX MpodecCUOHATBHOTO
0Opa30BaHUs 110 Pa3/IMYHBIM (PU3UKO-TEXHUUECKUM Y MH)XEHEPHBIM CIelUabHOCTSIM.

B mporpamme 1o Qusuke oOrpefesistOTCS TUIaHUPyeMble pe3yJibTaTbl OCBOEHHUsI Kypca
¢u3uKM Ha ypoBHe cpeAHero o0ilero o06pa3oBaHHs: JIMUHOCTHBIE, MeTarpeiIMeTHbIe,
ripeiMeTHBIe (Ha yriay6séHHOM ypoBHe). HayuHO-MeToz0/10ruueckoii OCHOBOM /it pa3paboTKu
TpeGoBaHUI K JIMYHOCTHBIM, MeTarpeJMeTHbIM W TIPeMEeTHbIM pe3y/ibTaTaM O00YyJarol[uXcs,
OCBOMBILIMX IPOrpaMMy 10 (pU3MKe Ha YPOBHE CpefiHero obirero oopa3oBaHust Ha yriy0/JEHHOM
YPOBHe, SIBJISIETCS] CUCTEMHO-/IeSITe/TbHOCTHBIN MTOAXO/,

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

TUlaHUPYeMble pe3yJsbTaThl OCBOEHUs] Kypca (pM3MKK Ha yriyO/€HHOM YPOBHe, B TOM
YucJie MpeIMeTHBIE Pe3y/IbTaThl 10 ToflaM 00yUeHuUsT;

cofiep>kaHue yueOHoro npeaMeta «Du3MKa» 10 TojilaM 00yUYeHusl.

[MporpaMma 1o (u3MKe KWMeeT TIPUMEpPHBIM XapakTep W MOXKeT OBbITb MCII0/Ib30BaHa
yUUTeNISIMU (PU3UKH [I7IsI COCTaBJIeHUsS] CBOUX PAOOUMX TIPOTPAMM.

[Mlporpamma 10 @Qu3MKe He CKOBbIBAeT TBOPUECKYI0 WHHIMATUBY YuHTeled W
TIPeZIOCTaB/ISIET BO3MOXXHOCTU [I/Is  peayu3al[ii  pa3/IMuHbIX MeTOJUYeCKUX TOAXO0J0B K
nperniofiaBaHnio  (pU3MKKW Ha yriayOJEHHOM YPOBHe IPU YCJIOBHM COXPaHeHHWsi 00si3aTerbHOU
YacTH COZlep>KaHusi Kypca.

du3rKa Kak HayKa 0 Haubosiee 00IIMX 3aKOHAX MPUPO/BI, BBICTYTIasi B KaUeCTBe yueOHOro
npe/iMeTa B IIIKOJIe, BHOCUT CYIL[eCTBEHHbI BKJ/IaJi B CUCTeMY 3HaHUI 00 OKpy’KarolleM Mupe.
[IIkonbHBIA KypCc (U3MKH — CHCTeMOOOpAa3yloIuid [Jisi eCTeCTBEeHHO-HayUYHbIX yueOHBIX
TIpeZIMeTOB, IMOCKOJIBKY (pr3ruecKue 3aKOHBI JIe)KaT B OCHOBE TPOLIECCOB U SIBJIEHUH, U3ydaeMbIX
xuMuel, buosorueli, pusnyeckoil reorpadureii u actpoHomuel. Vcronb30BaHue U aKTHBHOE
npUMeHeHre (U3NUeCKHUX 3HAHWM OMpe/le/TuI0 XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HBbIX
TEXHOOTH B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHHWS KOCMOCA, TIOMyueHUsT HOBBIX
MaTepuasioB C 3aJaHHbIMH CBOWMCTBaMU. I3yueHue (U3MKM BHOCHUT OCHOBHOM BK/ajl B
(opMHpOBaHME eCTeCTBEHHO-HayuHOW KapTWHBI MUpa o0ydaromierocs, B (opMHpoOBaHHe
YMEeHHI TIPUMEHSITh HayUHbIHA METO/, TO3HaHUS TIPY BBITIOIHEHUH UMH Y4eOHBIX UCCIIe/I0BaHUH.



B ocHOBy Kypca ¢u3uKu Ha ypoBHe cpefjHero o0ijero o6pa3oBaHus M0JIOXKEH Psif Uziek,
KOTOpbIe MO>KHO pacCMaTpMBaTh Kak MPUHLIMITBI €70 OCTPOeHUs.

Hoes yenocmHocmu. B cOOTBETCTBUY C Hell KYPC sIBJISIETCS JIOTUUECKU 3aBepIIéHHbIM, OH
COZIep>XKUT MaTepHuasl U3 BcexX pa3fiesioB (pr3MKH, BK/IOUAaeT KaK BOIPOCHI KJIaCCUYeCKOH, Tak U
COBpeMeHHOM (PH3UKH.

Hoes zeHepanuzayuu. B cooTBeTcTBUM C Hell Marepwan Kypca GU3UKU 00BeAUHEH
BOKPYT (u3uueckux Teopuil. Beayiium B Kypce siBasieTcsi ¢OpMHpOBaHMe TpeCTaBIeHUI O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BeIleCTBe U T0Jie.

Hoesn eymanumapu3ayuu. Eé pean3aiiys mpernosaraeT UCIo/Ib30BaHHe T'YMaHUTapPHOTO
ToTeHI[Maa GU3NUeCcKoi HayKH, OCMBIC/IEHWEe CBSI3W Pa3BUTHUS (DU3UKHU C Pa3BUTHEM 0OIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKUMH, HDABCTBEHHBIMU M SKOJIOTMYeCKUMHU TTPobieMaMu.

Hoes npuknadHoti HanpaeneHHocmu. Kypc ¢usuku  yriayOaéHHOTO — YPOBHS
Tnipe/iriosiaraeT 3HAKOMCTBO C IIIMPOKUM KPYTOM TeXHUUeCKHUX M TeXHOJIOTHUeCKUX TPUI0KeHHUH
M3y4YeHHbIX TeOpUH U 3aKOHOB. [Ipy 3TOM paccMaTpUBAIOTCSl Ha YPOBHe OOLIMX Ipe/iCcTaB/eHNi
Y COBpEMeHHbIe TeXHUUEeCKHe YCTPOWCTBA, U TEXHOIOTHH.

Hoes 3Kono2usayuu peanu3yeTcs TIOCPeICTBOM BBeJEHHSI 37€MEHTOB COZepKaHus,
TIOCBSIIIEHHBIX JKOJOTUYeCKUM TpobieMaM COBPEMEHHOCTH, KOTOPbIe CBsi3aHbI C Pa3BUTHEM
TeXHWKH U TeXHOJIOTUH, a TakKe 00CyKieHHst Tpo6JieM palivoHaIbHOTO TPUPOZOTIONIb30BaHHUS U
9KOJIOTUYeCKOM 6e30MacHOCTH.

OcBoeHue cojiep)KaHust TIPOrpaMMbI 110 (pU3MKe JO/DKHO OBbITh MOCTPOEHO Ha MPUHLIUAIAX
CUCTeMHO-/IesITeJIbHOCTHOTO TIogxoa. st Gy3uKu peanu3aiiyist STUX MPUHLIMIIOB Oa3upyeTcs Ha
VICTI0/Ib30BAHMM CaMOCTOSITEJIBHOTO SKCIIePUMeHTa KakK ITOCTOSIHHO JieicTBytolero (akropa
yuebHoro mpouecca. [nsi yrnyOnéHHOro YpOBHS — 3TO CHUCTeMa CaMOCTOSITETbHOTO
YUEHUYeCKOTO SKCMeprMeHTa, BK/IIOYAmoLiero (poHTalbHble YYeHHYeCKHe OIbIThI IpH
M3yYeHHH HOBOTO MarepHuasa, jabopaTopHele paboThl ¥ paboThl TpakTWKyma. Ilpu sToM
BO3MOXKHBI /IBa criocoba peanm3auyu Gpr3nyeckoro MpakTUKyMa. B mepBom ciydae MpakTUKYM
npoBoauTCcs b0 B KoHie 10 u 11 kmaccos, b0 mocie TepBOro ¥ BTOPOTO TMOJYTOAWNA B
KaXK/IOM M3 3THX KriaccoB. Bropoii crocob — 3To uHTerpaiusi paboT NpakTHKymMa B CUCTEMY
nabopaTopHbIX paboT, KOTOpbIe TIPOBOJSTCS B Tpoliecce u3ydyeHus: paszena (Tembl). [Ipu 3Tom
noZi paboTamM NpakTHKyMa ITOHMMaeTCsl CaMOCTOSITe/IbHOe MCC/le/joBaHue, KOTOPOe MIPOBOAUTCS
TI0 PYKOBO/ICTBY CBEPHYTOTr0, 0000IIEHHOT0 BHa Oe3 MoIaroBo WHCTPYKLIUH.

B nporpamme 1o ¢u3MKe crcTeMa yueHHYeCKOro SKCIIepUMeHTa, 1JabopaTopHbIX paboT u
TpaKTHKyMa Ipe/iCTaBIeHa eJUHbIM repeuHeM. BbiOOp TeMaTUKH fJisi 3TUX BUJOB YUYEHUUECKHX
MPaKTHUeCKUX paboT OCyIecTB/sSeTCS yuyaCTHMKaMKA 00pa30BaTe/IbHOTO TpOLiecca MCXOAs U3
0co0eHHOCTel TOYPOYHOTO TJIAHMPOBAHUSI M OCHalleHWs KabuHera ¢u3uku. [lpu 3TOM
obecrieunBaeTcsl OBJaJieHHe OOYYAIOIIMMHUCS YMEHHWsSMHU TIPOBOJWTH TIPSIMble U KOCBEHHbIE
M3MepeHusi, UCC/e/JOBaHMsl 3aBUCHMOCTeN (U3MUeCKHUX BEJUUMH U TIOCTAHOBKY OIIBITOB TIO
TIpOBepKe Mpe/JIoXKeHHbIX TUIOTe3.

Bosbilioe BHUMaHMe y/essieTcsl pellieHWI0 PacuéTHBIX M KaueCTBEHHBIX 3ajau. [Ipu 3Tom
[l pacuéTHBIX 3a7lay MPHOPUTETOM SIBJISIIOTCS 3a[jaudl C SIBHO 3aJlaHHOW M HESBHO 3a/laHHOM
¢u3rUecKoil MO/ienbio, TI03BOJISIFOIIME TIPUMEHSITh M3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH Kak
Y3 OZIHOTO pasjie/ia Kypca, Tak U WUHTerpupys NpUMeHeHHe 3HaHWM U3 pa3HbIX paszesoB. s
KaueCTBEHHbIX 3a/lad TPUOPUTETOM SIBSIOTCSA 3aJaHuss Ha OObsCHeHue/Tpe/icKa3aHue
TIpOTeKaHWsi (PU3NUYEeCKUX SIBJIEHUH U TPOLIECCOB B OKPY’Karolei >Ku3HH, TpeOyroriiye BbiOOpa
¢bu3nueckoi Mosienu AJisi CUTyalliy TIPaKTHKO-OPHUeHTHPOBAHHOT O XapaKTepa.



B cootBerctBun c TpeboBanwsiMu PI'OC COO K MaTepHasbHO-TEXHUUECKOMY
obecrieueHn0 yueOHOTO Tporiecca Kypc ¢U3WKHU yriyOnEéHHOTO YPOBHSI Ha ypOBHE CpeJHero
obujero obOpa3oBaHUsI [O/DKEH W3yuyaTbCsl B YC/IOBUSIX TpeJMeTHOro KabuHera. B kabuHerte
(bU3UKHU 10/DKHO OBITH He0OX0AUMOe TabopaTopHOe 060pY/J0BaHMUE [I/Is BLITIOTHEHUS YKa3aHHBIX
B TIporpaMme 1o (pu3rke yueHUUeCKUX OITbITOB, 1ab0OpaTOPHBIX PaboT M paboOT MpakTHUKyMa, a
TakKe IeMOHCTPALIMOHHOe 000pyI0BaHMe.

HeMoHCTpalioHHOe 060pyoBaHue (OPMHUPYeTCSI B COOTBETCTBUU C TIPUHIUIIOM
MHUHMMA/IbHOM JI0CTaTOUHOCTH M 00OecrieurBaeT IMOCTAaHOBKY TEPeurc/IeHHBIX B TIPOTPaMMe 10
(bu3MKe K/IIOUEBBIX JIEMOHCTpPAL[UN [/l WCC/Ie[OBaHUSI W3y4yaeMbIX SIBJIEHUH W TIPOL|ECCOB,
IMIUPUUYECKUX U (QyH/IaMeHTa bHbIX 3aKOHOB, UX TeXHUUECKUX MPUMeHeHU.

JlaboparopHoe o06opyJoBaHMe /il YUYeHUYeCKUX TMPaKTHUeCKnX paboT ¢opmupyercs B
BU/Ie TeMAaTHUECKMX KOMIUIEKTOB M 00ecreunBaeTcsl B pacuére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. TemaTruueckde KOMIUIEKTbI J1abopaTOPHOTO 0OOpY/JOBaHUSI [O/DKHBI OBITh
TIOCTPOEHbI Ha KOMITJIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBBIX U IL[U(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX N3MEePUTE/IbHBIX CUCTEM B BU/ie LIM(POBBIX J1abOpaTOpHii.

OCHOBHBIMU LIe/IIMUA U3ydeHus: pu3rku B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

dbopmMHpoBaHre UHTepeca U CTPeMJIeHHUST 00YUarOIIUXCs K HAYYHOMY HU3yUeHHIO TIPUPO/IbI,
Pa3BUTHe X UHTE/IEKTYabHBIX ¥ TBOPYECKUX CTIOCOOHOCTEN;

pa3BUTHe TIpe/CTaB/ieHM O HayuHOM MeToje TI03HaHWMs U  (OpMHUpOBaHUe
MCCJIe/I0BaTe/TbCKOT0 OTHOLLEHUSI K OKPY>KaIOLLUM SIBJIEHUSIM;

¢dbopmMHpoBaHre HAayuHOTO MHDOBO33DeHHsl KaK pe3ysbTaTa M3y4deHHsI OCHOB CTPOEHUs
Marepuu U GyHAaMeHTa/lbHbIX 3aKOHOB (DU3UKY;

dbopMrpoBaHre yMeHU OOBSICHATH SIBJIEHUS C MCIOb30BaHUEM (DU3MUECKUX 3HAHUN U
HayYHBIX JJ0Ka3aTe/bCTB;

dbopMHpOBaHMe TPE/CTaBIeHUN O pPOM (PU3MKHU [ Pa3BUTHS APYTHUX €CTeCTBEHHBIX
HayK, TEXHUKU U TeXHOJIOTUH;

pa3BUTHe TIpeACTaBJeHW O BO3MOXHBIX cdepax Oyayiieli mpodecCHOHATBHOM
JlesiTeNTbHOCTH, CBSI3aHHBIX C (U3WKOM, TIOATOTOBKA K JajbHeiilieMy OOyuyeHHIO B 3TOM
HarpaB/IeHUH.

HocTiwkeHne 3TUX Lesieli obecrieurBaeTcCsl pellleHWeM C/IeAYIOIIMX 3aZiau B TIporjecce
n3yueHus Kypca (hM3MK{ Ha ypOBHe cpefHero obiriero obpa3oBaHus:

npuobpeTeHre cHUcTeMbl 3HaHUN 00 OOHMX (M3UUECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsIX, BK/IOUasi MEXAHUKY, MOJIEKY/IIPHYIO (PU3HKY, 3/IeKTPOJUHAMUKY, KBAHTOBYIO (DH3UKY
Y 3/IeMEeHThl aCTPO(H3UKH;

(dbopMHpOBaHKEe YMEHUI NIPUMEHSITh TEOPETUUECKUE 3HAHUS [T 00bCHEHUsT (PU3MUECKUX
SIBJIEHUH B TIPUPO/ie U [I/Is TIPUHATHS MPAaKTUUECKUX pellleHri B TIOBCeTHeBHOM >KH3HU;

OCBOeHHe Criocob0B pellieHUst pa3/IMUHBIX 3a7lau C sIBHO 3a[jaHHOM (hM3HUUeCKOil MO/iesbIo,
3a/lau, TI0/Ipa3yMeBaloOlMX CaMOCTOsITe/IbHOe CO3/laHhe (PU3nUecKod MoJenu, afeKBaTHOU
YCJIOBUSIM 3a/lau¥, B TOM YKCJIe 3a/jau MH)KeHepHOT'0 XapaKTepa;

NoHMMaHWe (U3UYeCKMX OCHOB W TIPUHIUIIOB JEeWCTBUSI TeXHUUECKUX YCTPOWCTB H
TEXHOJIOTUUECKHX TIPOI[ECCOB, UX BJIUSTHUS Ha OKPY KAIOIIyI0 Cpesy;

OBJIa/IeHMe MeTO/laMM CaMOCTOSITe/IbHOTO TJIAaHUPOBAHWSI W TIPOBeJleHUs] (PU3MUecKux
SKCMIepUMEHTOB, aHa/lu3a M HWHTepnpeTalud HWH(OpMaLuM, oOrpejieNieHusi [JOCTOBEPHOCTH
TIOJTyYeHHOT0 pe3yJ/IbTara;

CO3/laHue YCJIOBUM [Jisi pa3BUTHsS YMEHWM TTPOEeKTHO-KUCC/e[j0BaTeIbCKOM, TBOPUeCKOU
JesiTeTbHOCTH;



pa3BUTHe UHTepeca K cepam rpodeCcCUOHaNIbHON eaTebHOCTH, CBSI3aHHOM C (DM3HKOIA.

B cootBerctBum c TpeboBanusivu PI'OC COO yriyOnéHHBIM ypOBEeHb W3y4eHUs
yuebHOro mpegmera «®u3MKa» Ha YpOBHe CpeAHero ooOiiero o0Opa3oBaHUs BbIOMpPaETCs
00yyaroIMMUCS, TVIAHUPYIOLUMU TIPO/IoJDKeHWe 00pa3oBaHUsl 10 CIIeLUaJbHOCTSIM (DH3UKO-
TeXHUYEeCKOT0 MpoQuIs.

Ha usyuenue ¢pusuku (yriy0/i€HHBIA YPOBeHb) Ha YPOBHe cpeiHero o0iero oopa3oBaHusi
otBoauTcs 340 yacoB: B 10 kacce — 170 vaco (5 yacoB B Hefienr0), B 11 kacce — 170 yacos (5
YacoB B HEJIE0).

[TpepasiaraemMelii B mporpamme 1o (usvike repeueHb 1ab0OpaTOPHBIX U TIPAKTUYECKUX pabOT
SIBJISIETCSI PEKOMEH/[0OBaHHBIM, yUUTesb [ieflaeT BbIOOD TMpoBesieHHs JabopaToOpHBIX paboT H
OTTBITOB C YUETOM WH/IUBHU/yaIbHBIX 0COOEHHOCTeH 00yUaromuxcs.



COJEPXAHUE OBYYEHUSA
10 K/TACC

Pa3pgen 1. HayuHblii MeT0/] MO3HAHUS PUPO/bI.

dusuka — QyHJaMeHTa/lbHasi HaykKa O npupofe. HayuHblii MeTOZ MO3HaHWSI U METO/bI
rccnefioBaHus GU3MUeCKUX sIBJIEHUM.

OKCTepyuMeHT U TeOpHsl B TIPOIiecce MO3HaHUs MpUposl. HabimoeHre U SKCriepuMeHT B
dusuke.

CriocobbI M3MepeHusi GU3NUECKUX BeTMUWH (aHa/oroBble U IU(POBbIE W3MEPUTE/bHbIE
TIpUOOPBI, KOMITBFOTEPHbBIE IATUYUKOBBIE CUCTEMBI).

[TorpenHocT U3MepeHui pu3ruecKux BeTMUMH (abCOJTFOTHAst U OTHOCUTE/TbHAS).

MogenvpoBaHue (pU3NUECKUX SIBJIEHH W TIpoljeccoB (MaTepranbHasl TOUKa, abCOMOTHO
TBEp/I0€e TeJl0, uieanbHasi XKUAKOCTh, U/lea/IbHbIN Ta3, TOUeuHbIi 3apsij). ['urnoresa. Pusudeckuii
3aKOH, T'PaHULbl ero MpUMeHUMOCTH. PU3nyeckasi TeOpus.

Pomb u mecto ¢usuku B (HOpPMHPOBAaHWM COBPEMEHHOW HayuHOW KapTHMHbBI MHUpa, B
MPaKTUYECKOU JIesiITelTIbHOCTH JIFO/IeH.

YueHnuueckuti 3xcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

W3mepeHue cwibl TOKa UM HampspkeHUs] B LMK TIOCTOSIHHOTO TOKAa TPU  TIOMOIIU
AHaJIOTOBBIX U LU(MPOBBIX U3MEPHUTE/TBHBIX TTPUOOPOB.

3HakKoMCTBO ¢ 1judpoBoii abopaTopuei no ¢usvke. [IpuMepsl U3MepeHUs PU3NUECKUX
Be/IMUMH TIPU MTOMOLY KOMITbIOTEPHBIX /1aTYMKOB.

Pa3pen 2. MexaHHKa.

Tema 1. Kunemamuka.

Mexanuueckoe aBvKeHWe. OTHOCUTEBHOCTb MeXaHWUYeCKoro ABwkeHus. Cucrema
OTCYéTa.

[TpsiMast u oOpaTHast 3aZlaul MEXaHUKH.

Pamuyc-BeKTOp MaTepuasbHOM TOYKW, €ro TIPOeKIL[MM Ha OCHA CHUCTeMbl KOOpZMWHaT.
TpaekTopus.

[TepemelijeHre, CKOpOCTb (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YyCKOpeHue
MaTepuaTbHOW TOUKM, UX TMPOEKLUU Ha OCH CHUCTeMbl KoopAuHaT. Cro)KeHue mepeMeleHnid U
CJIOKeHHe CKOPOCTeu.

PaBHOMepHOe 1 paBHOYCKOpeHHOe MpsSIMOJIMHeHOe ABM)KeHre. 3aBUCMMOCTb KOOP/UHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepualbHON TOUKU OT BpeMeHU U UX rpadukiu.

CBobosiHOe MajeHuWe. YCKOpeHWe CBOOOAHOTO TajeHus. [[BikeHue Tesa, OPOIIIEHHOTO
O/, yIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOP/IMHAT, CKOPOCTU U YCKOPEeHUs1 MaTepuaibHOW TOUKH
OT BpeMeHU U WX rpaduku.

KpuBonvHeliHoe BrKeHUe. [IBryKeHre MaTepuanbHOM TOUKHU 110 OKPY>KHOCTH. YT/I0Basi U
JIMHEeMHast cKopocThb. [lepuos M yactoTa oOparrieHus. LleHTpocTpeMuTenbHOe (HOPMabHOE),
KacaresbHOe (TaHr'eHLMaJbHOe) U MI0JTHOe YCKOpeHUe MaTepUalbHOU TOUKH.

TexHuueckue YCTPONWCTBA U TEeXHOJOTMUeCKHWe TIPOLeCChl: CIUAOMETD, [BUKEHHe
CHAps/IOB, LIeTHbIe, IllecTepéHUaThie U peMEHHbIe Tepejiau, CKOPOCTHbIEe TUQTHI.

demoucmpayuu.

Mopesnb cuCcTeMbl OTCUETa, UJIFOCTPALs KWHEMaTHUYeCKUX XapaKTePUCTUK JABMKEHUSI.

Crioco6bI HccieJOBaHUS IBUKEHUM.

WnnrocTpauys npezesibHOro rnepexozia U M3MepeHrue MrHOBEHHON CKOPOCTH.



[Tpeo6Gpa3oBaHue BMXEHUH C UCTIO/Ib30BAaHUEM MEXAHU3MOB.

ITaseHve Tes1 B BO3AyXe U B pa3peXeHHOM IIPOCTPaHCTBe.

HabmtofeHve qBrkeHUs Tea, OPOIIEHHOTO TIO/, YT/IOM K TOPU30HTY M FTOPU30HTA/IBHO.

HaripassieHvie CKOPOCTH IpY [ABUKEHUY T10 OKPYKHOCTH.

[Tpeobpa3oBaHue yra0BOi CKOPOCTU B PeAYKTOpe.

CpaBHeHUe MyTeld, TPaeKTOPUM, CKOPOCTel ABMKeHHUsI OJJHOTO U TOTO ’Ke Tejla B Pa3HbIX
crucTeMax OTcyéra.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

N3yueHrie HepaBHOMEPHOTO IBW)KEHHUSI C LIeJIbIO OTpe/ie/ieHUs MTHOBEHHOW CKOPOCTH.

V3mepeHne ycKOpeHUsi TPy MPSIMOJMHEMHOM PpPaBHOYCKOPEHHOM /[IB)KEHUU 10
HaK/IOHHOM MJIOCKOCTH.

WccnenoBaHue 3aBUCUMOCTH ITyTH OT BpeMeHU I1PpY PaBHOYCKOPEHHOM [IBVKEHUU.

Vi3mepeHue yckopeHusi cBOOOHOTO TaZieHust (DeKOMeH/J0BaHO MCII0/Ib30BaHue Lu(poBoit
naboparopun).

Vi3yueHue OBW>KeHUs Tesa, OPOIIEHHOTO rOPU30HTaIbHO. [IpoBepKa TUIoTe3bl O TPSMOM
MPOIOPLMOHA/IBHOW 3aBUCUMOCTH MEX/Y AaJbHOCTBIO MOJIETa M Ha4a/IbHOM CKOPOCTBIO TeJla.

N3yueHnue aBr>KeHUs Tesa MO OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJIYJTFO CKOPOCTBHO.

WccnenoBanve 3aBUCMMOCTH Tiepuofa oOpalieHusi KOHHUYeCKOrO MasiTHUKa OT €ro
rapameTpoB.

Tema 2. /lunamuka.

[TepBriii 3akoH HbtoToHa. VIHepLanbHble CUCTeMbl OTCUéTa. [IpUHLIUIT OTHOCUTETBHOCTH
lanunes. HemHeplanbHble CUCTEMbI OTCYéTa (OrpesiesieHue, IPUMephI).

Macca tena. Cuna. IIpyHIAN CyTIePIIO3ULIMU CHT.

Bropou 3akoH HeroTOHa A1 MaTeprasbHOU TOUKH.

Tpetnii 3akoH HproTOHA [/191 MaTepHrabHbIX TOYEK.

3aKOH BCeMUPHOI'0 TATOTeHUs. DKBUBa/IEHTHOCTb IPaBUTALJMOHHOU Y MHEPTHOM MacChl.

Cuma TsDKeCTH. 3aBUCHMOCTh YCKOpDEHHsI CBOOOZHOTO TMaZieHusi OT BBICOTHI Haf
TIOBEPXHOCTBIO T/IaHETbl W OT reorpaduueckoil IMMPOThL. [IBM>KeHHWe HeOeCHbIX Teln U HUX
CIyTHUKOB. 3aKoHbI Kerutepa. ITepBasi KocMuueckast CKOPOCTb.

Cwuna ynipyroctu. 3akoH I'yka. Bec Tena. Bec Tesna, ABWXKYILErocsi C yCKOPEHUEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUS CKOJbKeHUS W CWJIa TPEHUST TOKOS.
Kosdduiuent tpenusi. Cusia CONpOTHB/IEHUS TPU JIBUKEHUU Tejla B >KUJKOCTU WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBU>KEHUS.

[Hasnenuve. I'ngpocratnueckoe gasieHue. Cuna Apxumesa.

TexHWuyeckye YCTPOWCTBA M TEeXHOJIOTMUeCKHe IIpPOLeCChbl: TOALLIWITHUKY, JBWKEeHHe
VICKYCCTBEHHbIX CIIyTHUKOB.

demoncmpayuu.

HabnrozeHue [BY)KeHHs TeJl B MHePLIMAIbHBIX U HeMHepIMaIbHBIX CUCTeMax OTCUETa.

[IpuHLMIT OTHOCHUTE/TBHOCTH.

KaueHve AByX LWIMHPOB WM IIAPOB pa3HOM MacChl C OJJMHAKOBBIM YCKOpPEHHEM
OTHOCHTEe/IbHO HeMHePLIMA/IbHOM CUCTeMBbI OTCUETa.

CpaBHeHHe paBHOZIEHUCTBYIOLEN NPU/IOXKEHHBIX K Tesly CHJI C ITPOU3Be/leHreM MacChl Tejla
Ha ero yCKOpeHHe B MHepLMalbHOW CUCTeMe OTCUéTa.

PaBeHCTBO CUJ1, BO3HUKAIOLMX B pe3y/ibTaTe B3auMO/eHCTBUS TeJl.

V3mepeHune mMacc 1o B3auMO/|eMCTBUIO.

HesecomocTs.



Bec Tena npu ycKOpeHHOM MO/bEMe U MaJ|eHUH.

LleHTpOOEXHBIE MEXAHU3MBI.

CpaBHeHUe CW/ TPeHHSsI TIOKOsT, KaueHUsI U CKOJTbKEeHUSI.

YueHuueckuti 3KcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

Vi3MepeHure paBHOeMCTBYOILeH CUJ IPU JBM)KeHUH OpyCKa 10 HaK/IOHHOM TJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCHMOCTM BpeMeHH [BWKeHHs1 Opycka M0 HakKIOHHOM
IUIOCKOCTH Ha 3a/laHHOe PAaCcCTOSIHUE OT ero Macchl.

ViccnepoBanue 3aBUCMMOCTU CWJ YIIPYTOCTH, BO3HUKAIOLIUX B IMPY)KMHE U PE3MHOBOM
obpasiie, ot ux gedopmaryu.

V3yueHue qBUKEHUsSI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, TIePEKMHYTOU yepe3 JTErkuii OJI0K.

V3mepenue ko3¢ ¢uiieHTa TpeHYs 10 BeJIMYMHEe YII0BOro KO3 @uiieHTa 3aBUCUMOCTH
Frp(N).

WccnepnoBanve [JBwKeHusi Opycka TI0 HaK/JIOHHOW TUIOCKOCTM C  TlepeMeHHbIM
KO3 PUIMeHTOM TpeHusl.

Vi3yueHue JBW>KeHUs rpy3a Ha Bajly C TPEHHEM.

Tema 3. Cmamuka meépdoz0 mena.

Ab6cosmmoTHO TBEpPZAOe Teno. ITocTymaresisHOe U BpalaTe/ibHOe JBIKEHHWEe TBEPOrO Tera.
MoOMeHT Cu/ibl OTHOCHTE/BHO OCH BpalleHus. [lneyo cusbl. Crio)keHWe CUJ, TIPUTIOXKEHHBIX K
TBEpZOMY Teny. LleHTp TsbKecTH Tena.

YcnoBusi paBHOBecHst TBEPZOIO Tesa.

YcroitunBoe, HeycToHUKBOe, Oe3pa3TMuHOe PaBHOBeCHE.

TexHUYecKre yCTPONCTBA U TeXHOJOTMYecKre TpPOLecChl: KPOHILUTeNH, CTPOUTEe/bHbIN
KpaH, peléTyarble KOHCTPYKLIUH.

Jemoncmpayuu.

YcnoBust paBHOBeCHS.

Buzbl paBHOBecus.

YueHuueckuti 3KcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

ViccrieoBaHue yCIoBUM paBHOBeCHs TBEPZOIO Tejla, MMEIOILero OCh BpallleHusl.

KoHcTpyrpoBaHUe KPOHIITEHHOB U PaCuéT CU/T YIIPYTOCTH.

V3yyeHune yCTOMUMBOCTHU TBEPZOrO Tesa, UMEOLLEero I/I011a/b ONOopBbL.

Tema 4. 3aKOHBI COXpAHEHUSs1 8 MeXAHUKe.

VimnynbC MaTepuasbHOM TOYKH, CUCTeMbl MaTepHa/bHbIX TOueK. LleHTp MacCc cucTeMsl
MaTepHuaibHbIX TOueK. Teopema 0 [JBM)KEHUH LieHTpa Macc.

VimnynbC cuiibl ¥ U3MeHeHre UMITyJIbca Tesa.

3aKOH COXpaHeHUs UMILYJIbCa.

PeakTuBHOe /IBIKeHUe.

MoMeHT uMmIy/nbca MarepuanbHOM TOuKW. [IpefcTaBieHWe O COXpPaHEHWHM MOMEHTa
VIMIIyJ/IbCa B LieHTPa/IbHbIX MOJISX.

Pabora cuibl Ha MaZoM M Ha KOHeUYHOM TIepeMmeltieHud. ['padryeckoe rpezcraBieHue
paboThI CUTIBI.

MOILHOCTb CUJIBL.

KuHeTnueckast Hepruss MarepuasbHOM TOukd. Teopema 00 M3MeHEHMH KUHETUYeCKOU
3Hepryuv MaTepuaabHON TOUKH.

[ToreH1ManbHBIE U HeMOTeHLManbHble cuibl. [loTeHlManbHas sHeprusi. [loTeHIManbHast
3Heprusi yrpyro JedopMUpPOBaHHOW MpY>KWHBI. [loTeHI[Ma/NbHasi SHEPrUs Tejla B OJHOPOJHOM



rpaBUTAL[MOHHOM Ti0Jie. [ToTeHILIMabHast SHEPrusi Tefla B IPaBUTALMOHHOM I10Jie OJJHOPO/[HOTO
11apa (BHYTpH U BHe 11apa). Bropas kocMrueckasi CKOpocTb. TpeTbs KOCMUYecKasi CKOPOCTb.

Csi3b pabOTBI HEMOTEHLMA/TBHBIX CHJT C U3MEeHEeHHeM MeXaHWYeCKOW SHePrvu CHUCTEMbI
Tes1. 3aKOH COXpaHeHUs] MeXaHUueCKOW SHepruu.

Ynpyruve v HeyNIpyrue CTOJKHOBEHUS.

YpaBHeHue bepHynnu A1 WeanbHOM >KUJKOCTH Kak CJe[CTBHe 3aKOHAa COXpaHeHUsi
MeXaHUUeCKOMN IHepruu.

TexHWuecKre YCTPOWMCTBA M TEXHOJIOTUUYECKHe TPOLIeCChl: ABW)XKEHHWE DaKeT, BOJOMET,
KOMEDp, NPY>XUHHbIN NUCTO/IeT, TUPOCKOTII, (UT'ypHOe KaTaHue Ha KOHbKAX.

demoucmpayuu.

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTrBHOe /IBIKeHUe.

V3MepeHne MOLITHOCTH CUJIBI.

Vi3MeHeHMe SHePryy Teja MpU COBepIlieHUH PaboThI.

B3avMHble TipeBpallieHUsi KWUHETUUYECKOW W TOTeHLMaJbHOM SHepPruil mpu AeMCTBUU Ha
TeJI0 CUJIbI TSPKeCTU U CUJTbl YTIPYTOCTH.

CoxpaHeHHe SHepruy Npy CBOOOHOM TMaJieHUH.

YueHnuueckuti 3xcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

V3mepeHue nMItysbca Tesa 1o TOpMO3HOMY Iy TH.

Vi3mepeHue CUJIBbI TSITH, CKOPOCTH MO/IeJTH 3/IeEKTPOMOOUIIS M1 MOIITHOCTH CHJTBI TSITH.

CpaBHeHMe WU3MeHeHUs UMITyJIbCa Tesla C UMITY/IbCOM CHUJIbI.

VccnenoBanue coxpaHeHUs1 UMITY/IbCa MPU YIIPYTOM B3aUMO/EMCTBUM.

V3MepeHne KUHETUUECKOM SHEePryy TeJia TI0 TOPMO3HOMY MY TH.

CpaBHeHHe U3MeHEeHUs TTOTEeHI[Ua/TbHOW YHEPTUH MPYKUHBI C PaO0TOM CHITBI TPEHUSI.

Omnpezenenrie paboOThI CHJTbI TPEHUS TIPY JBMXKEHUH TeJla TI0 HAKJIOHHOM MJIOCKOCTH.

Pa3fen 3. MosneKy/isipHas ¢pu3MKa ¥ TepMOJUHAMHKa.

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHEMUYeCKOoll meopuu.

OcCHOBHbIE TIOJIOKEHUSI MOJeKYJ/sIpHO-KMHeTueckor Teopuu (MKT), ux onbITHOe
ob6ocHoBanure. [uddysus. BpoyHoBckoe ABWKeHHe. XapakTep [ABWKEeHUsI W B3aUMO/eNCTBUS
YacTuI] BelllecTBa. Mogiesi CTPOeHHsI ra30B, KUAKOCTeHN U TBEPIBIX Tesl U 00bsCHEHNe CBONCTB
BellleCTBA Ha OCHOBe 3TUX Mofeneli. Macca u pa3mepnl Mosekysn (aromoB). KommuecTBo
BeliectBa. [loctossHHas ABorazpo.

TennoBoe paBHOBecwe. Temmepatrypa u cmocoObl eé usmepenus. Illkasma Temreparyp
Lenbcus.

Mogenb wAeanbHOrO rasa B MOJIEKY/ISIPHO-KMHETUUYECKOM TEeOpUM: 4YacCTULIbl rasa
JBIDKYTCSI Xa0TMYECKU U He B3aUMOJIeCTBYIOT APYT C IPYTOM.

la3oBble 3aKOHbI. YpaBHeHHe MeHjeneeBa—Kianeiipona. AOGcCoOOTHasE Temriepatypa
(mkana TemriepaTtyp KenbBuHa). 3akoH /[lanbToHa. M3ompoljecckl B WjeaJbHOM rasze C
TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. I'padmyeckoe rnpejcTaBieHre W30IPOLIECCOB: U30TepMa,
n30xopa, u3obapa.

CBsizb MeXJy [JaBleHWeM U CpeJHerd KUHeTUYeCKOM 3Heprued IOoCTyNaTe/bHOro
TeIJIOBOTO [JBW)KEHUs] MOJIeKY/] WJeanbHOro rasa (OCHOBHOe ypaBHEHHe MOJIEeKYJ/ISIPHO-
KWHeTUYeCKOW TeOpUU U/ieanbHOro rasa).

CBsa3b  abOCOJIIOTHOW  TemrepaTypbl TePMOJUHAMUUYECKOH CHUCTEMBbI CO  CpeHeM
KWHeTUYeCKOW SHepruei MocTynaTe bHOr0 TENJIOBOTO [IBHKEHUS €€ YaCTHULI.



TexHUUeCKHWe YyCTPOWCTBA W TEXHOJIOTHYECKHE TIPOL[eCChl: TepMOMeTp, Oapometp,
NoJIyyeHHe HaHOMaTepHasoB.

demoucmpayuu.

Mogjenu BMKeHHs YaCTHL] BellleCTBa.

Mogenis GpOyHOBCKOTO JIBMXKEHHUSI.

Buieoponvk ¢ 3anuchio peasbHOT0 OPOYHOBCKOTO JBMXKEHUSI.

Ouddysus xxuaKocTei.

Mopesns oneita IlITepHa.

IIpuTskeHue MOJIEKY!I.

Mojenu KpyUcTaniInyeckux peréTok.

HabntoeHue v vicciefioBaHye U30MPOLIECCOB.

YueHuueckuti 3Kcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

ViccepmoBaHue TpoLjecca yCTaHOB/IEHUSI TETIJIOBOIO PAaBHOBECHS TP TersiooOMeHe MexX1y
ropsiueii U X0I0/JHOM BO/IOMN.

N3yyeHre w30TEpMUUECKOTO TMpoliecca (pPeKOMeH/I0BaHO WUCIMO/Ib30BaHUe LM(POBOH
naboparopun).

W3yueHue W30XOPHOrO TpoLecca.

V3yueHue n306apHOTO mpoiiecca.

[TpoBepka ypaBHEHUsI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tenn06ble MAWUHBL.

TepmoguHamuueckass  (TZ)  cucrema.  3ajjaHuMe  BHEIIHUX  YCJIOBUM /ISt
TepMOJMHAMUUECKON cUCTeMbl. BHelllHWe U  BHyYTpeHHMe TmapaMmeTpbl. IlapameTpsl
TePMOJMHAMHUUECKON CUCTeMbl KaK CpeJjHUe 3HaueHWsl BeJIMUWH, OMWCHIBAIOIIUX e8 COCTOsSIHUe
Ha MUKPOCKOITMYeCKOM ypOBHe.

HyneBoe Hauano TepMoznHaMuku. CaMONPOU3BOJIbHAS peslakcalysi TepMOJuHaMUUeCKOn
CHCTEeMBbI K TEelJIOBOMY PaBHOBECHIO.

Mogens wujeanbHOr0 rasa B TepMOJMHAaMHMKe — CHCTeMa ypaBHEHWM: ypaBHeHHe
MenieneeBa—KamneiipoHa U BbipakeHHe [/l BHyTpeHHel 3Hepruu. Y C/IOBUsI PUMEHHUMOCTH
3TOM MoOJenu: HU3Kas KOHIIeHTpalldsi 4YacTHL], BBICOKMe TeMIlepaTypbl. BbIpakeHue st
BHYTPEHHel SHepruy 0lHOaTOMHOTO U/leasbHOro rasa.

KBasucraTrueckre 1 HeCcTaTUyeCKue MpoLiecchl.

OnemeHTapHast paboTa B TepMOAMHaMUKe. BrruricsieHre paboThl o rpaduKy rpoijecca Ha
pV-auarpamme.

Tennonepejaua Kak Crocod W3MeHeHWsI BHYTPeHHeH SHepruu TepMOJMHAaMUUeCKOM
cucTeMbl Oe3 coBepitieHus: paboTel. KOHBEKIWsI, TETIONPOBOJHOCTD, U3/TyYeHHe.

KonvyectBo TernnoThl. TemnmoéMKocTb Tesa. Y[e/lbHasi M MOJsIpHasi TerI0EMKOCTH
BelllecTBa. YpaBHeHue Maiiepa. Ye/bHasi TeruioTa CropaHusi TOruiMBa. Pacuér KosmuecTBa
TETIOTHI TIPH Teriorniepeaave. [ToHsTHe 00 aguabaTHOM Mpoliecce.

[TepBbIii 3aKOH TePMOJWHAMUKU. BHyTpeHHsisi SHeprus. KommuuecTBo TeroTel U paboTa
KakK Mephbl M3MeHeHHsl BHyTPeHHel SHepruy TepMOJAUHAMUUECKON CUCTeMBI.

Bropoii 3akoH TepMOJWHAMUKU [Jii PpaBHOBECHBIX TIPOLIECCOB: uYepe3 3aJjaHHOe
PaBHOBECHOE COCTOSIHHME TePMOJMHAMHUeCKOW CHUCTeMbl TMPOXOJUT eAWHCTBEeHHas azuabara.
AbGcosroTHasi Temrieparypa.

Bropoii 3aK0H TepMO/IMHAMMKH [i/isi HepaBHOBECHBIX TPOLIECCOB: HEBO3MOXKHO Iepe/iaTh
TerIoTy OT Oosiee Xoj0AHOTO Tena K Oosiee Harperomy 6e3 komreHcauuu (Knaysuyc).
HeobpaTUMOCTh MPUPOJHBIX TTPOL[ECCOB.



[TpuHLMIBI felcTBUSA TeryoBbIX MawyH. KIT/T.

MakcumansHoe 3HaueHue KII/I. Iukn KapHo.

OKO/IorMuecKre acreKkThl WCII0/Ib30BaHUs TeIJIOBbIX JBUraTesiel. TersioBoe 3arpsisHeHHUe
OKpY>Karolllel cpeJibl.

TexHUUyecKre yCTPOMCTBA U TEXHOJIOTMUeCKHe MPOLIeCChl: XOMOAW/IbHUK, KOHAULIMOHEP,
JIU3e/ibHbIA M KapOIOpaTOpHBIM [JBUTATesd, MapoBas TypOWHa, TOy4yeHHe CBEepXHU3KUX
TeMIlepaTyp, YTWIM3alUs «TeIUIOBBIX» OTXOJ0B C MCIIO/Jb30BaHWEM TeIUIOBOIO Hacoca,
yTUIM3a0ust OM0OPraHUYeCKOTO TOTUTUBA [Ijist BEIDAOOTKH «TeIJIOBOM» U 37IEKTPOIHEPTUH.

Jemoncmpayuu.

Vi3meHeHMe TeMIiepaTypbl TIPU ajiadaTHUueCcKoM paclIMpeHn .

Bo3ayiiHoe orauso.

CpaBHeHHMe y/le/IbHBIX TelJIOEMKOCTeH BelecTB.

Criocobbl M3MeHeHUs BHyTpeHHel SHepruu.

VccnenoBanue agrabaTHOTO Tipoljecca.

KomrmbroTepHble Mo/ieny TeTIOBbIX ABUraTesnei.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

N3mepenue yaenbHON TEMJIOEMKOCTH.

NccnepoBanue npoljecca OCTbIBAHUS BeleCTBa.

WccnenoBanue aguabaTHOrO Tipoliecca.

V3yyeHne B3aMMOCBS3M SHEPTUH MeXMOJIEKYJ/ISIPHOIO B3aUMO/IeHMCTBUSI U TeMIlepaTypbl
KUTIeHUS XKUJIKOCTeM.

Tema 3. Aepecamnble cocmosiHus geujecmea. Dazoeble nepexoobl.

[Tapoobpa3oBaHue W KOHjeHcalus. VicrapeHWe W KWIeHWe. Yze/lbHasi TervioTa
napooOpa3oBaHusl.

HacpinieHHele M HeHachblljeHHble TMapbl. KauecTBeHHasi 3aBUCUMOCTb IIJIOTHOCTH M
JIaBJ/IeHNs] HACBIL[EHHOTO T1apa OT TeMIIepaTypbl, X He3aBHUCHUMOCTb OT 00b&Ma HaCHIIIEHHOTO
rapa. 3aBUCMMOCTb TeMIlepaTypbl KUITeHUs OT [JaBIeHUs B )KUAKOCTH.

BnakHOCTb Bo3yxa. AGCOMIOTHASE M OTHOCHTE/TbHAST BIQXKHOCTb.

TBépaoe Teno. Kpucrannmueckre u amopgHble Tesa. AHU30TPOIKMSI CBOKWCTB KPUCTA/IIOB.
[TnaBneHue U KpUCTA/UTM3aLUs. Y ae/ibHasl TeTuioTa TuiaBieHus. Cyonumariys.

Hedopmariuu TBEpAOro Tena. PacTsbkeHue u oxkarve. Casur. Moayns FOura. Tlpemen
ynpyrux gegopmaruii.

TernsioBoe paciMpeHue XXUIKOCTeH W TBEPIBIX Tesl, 00bEMHOEe W JIMHEHHOe paciiipeHue.
AHrapMOHU3M TerJIOBBIX KO/iebaHW yacTHI] BelljecTBa KaK MPUUMHA TEIUIOBOTO PACIIMPEHHUS
Tes1 (Ha KaUeCTBEHHOM YPOBHe).

[Tpeobpa3oBaHue 3Hepruu B (a3oBbIX Mepexofax.

YpaBHeHMe TerioBoro H6anaHca.

[ToBepxHOCTHOe HaTsKeHUe. Koa(duieHT MOBepXHOCTHOIO HaTshKeHUs. KanusipHbie
siB/ieHus1. [laByieHue 1o, UCKPYBIEHHOW TTOBEPXHOCTHIO XKuakocTtu. @opmyna Jlamnaca.

TexHUYeCcKMe YCTpOMCTBA M TeXHOJOTMYECKHWe TIPOLIeCChl: JKUAKWEe KpHUCTasulbl,
COBpeMeHHble MaTepurasbl.

demoucmpayuu.

TersioBoe paciivpeHue.

CBoliCTBa HaCBIILIEHHBIX N1APOB.

Kunenuve. Kunenue npu noHw>keHHOM [IaB/IeHUH.

N3mepeHue cuiibl NOBEPXHOCTHOT'O HATSKEHUS.



OmnBIThI C MBUIBHBIMHU I/IEHKAMHU.

CmauuBaHue.

KanunnspHele siBeHus.

Mopen HeHbFOTOHOBCKOM »KU/JKOCTH.

CriocobbI M3MepeHHs BIa)KHOCTH.

WccnenoBanye HarpeBaHus U I1aB/IeHUs] KDUCTA//IMUECKOT O BelllecTBa.

Buabl nedopmariuid.

Habmroenre Manbix epopMariyi.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

V3yuyeHne 3aKOHOMEPHOCTeN UCIapeHnst )KUAKOCTEeH.

V3mepeHue yzie/IbHOU TeI/IOThI /1aB/IeHUs JIbJa.

V3yyeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

Vi3mepeHue abCOMIOTHOM B/Ia)KHOCTH BO3/lyXa U OLIeHKa MacChl 11apoB B TIOMeILleHUH.

N3mepenne Ko3¢duiiieHTa MOBepXHOCTHOTO HATsKEHUS.

N3mepenune mopyisa FOHra.

VccnenoBanue 3aBUCMMOCTH AiehopMaLiiil pe3uHOBOro 00pasiia OT MPUI0)KeHHOW K HeMy
CUJIBI.

Paspen 4. DnekTpojuHaMuKa.

Tema 1. Dnekmpuueckoe nove.

OnekTpr3auys Tea U eé MpOosiB/eHUs. JeKTpUUecKry 3apsz. [IBa BuJa 3/1eKTpUYecKuX
3apsizioB. [IpOBOJHWKM, [OW3NEKTPUKA M TOJYyNPOBOJHUKUA. ODJIEMEHTapHbIM 31eKTpPUYeCcKui
3apsfi. 3aKOH COXpaHeHUs! 3/IeKTPUUeCKOro 3apsija.

BsaumogeiicTBre 3apsiioB. ToueuHble 3apsiibl. 3akoH KysioHa.

OnekTpryeckoe rose. Ero elicTBue Ha 37eKTpAYecKue 3apsiibl.

Harpspk€HHOCTE  37eKTpudeckoro 1iosisi. [IpoOHbii  3apsiAs. JIMHMM  HANpsyKEHHOCTH
3/IeKTpUYecKoro nosisg. O4HOpoAHOe 3/1eKTpruYecKoe IoJie.

IToTeH1MabHOCTh 3/1IEKTPOCTATUYECKOro I0/1. PasHOCTH IMOTEeHIMaloB U HarlpsbKeHUe.
IToreHyuanbHast ~ SHeprusi  3apsija B SJIEKTPOCTaTUYeCKOM  IIOJIe. [ToTeHuman
371eKTpocTaThyeckoro I1oss. CBs3b HaNpsDKEHHOCTU MOJII M Pa3HOCTH TMOTeHLUaloB  JJIs
3J1eKTPOCTaTUYeCKOro 1nouist (Kak OJHOPOAHOr0, TaK U HEOJHOPOJHOI0).

[TpyHLMN Cyrepro3ULMK 37IeKTPUUeCKUX MoJIei.

[Tone ToueuHoro 3apsiia. ITosie paBHOMepHO 3apspkeHHOW c¢epbl. Ilone paBHOMEpPHO
3apspkeHHOTO 10 00BéMy 1mapa. [Tose paBHOMepPHO 3apsDKeHHOW OeCKOHEeYHOM TIJIOCKOCTH.
KapTunb! MMHNM HAaNPSUKEHHOCTH 3TUX MOJIeM U SKBUMOTEHLIMA/IbHBIX TTOBEPXHOCTEM.

IIpoBOAHMKY B 3/71eKTPOCTaTHUUECKOM I10J1e. Y C/I0BHEe PaBHOBECUS 3apsi/0B.

JV371eKTPUKH B 3/1eKTPOCTaTUUeCKOM I10J1e. [Jh3neKkTpruyeckast IpOHULIaeMOCTh BelleCTBa.

KongeHcarop. ONeKTPOEMKOCTb  KOH/IeHCATopa. O/eKTPOEMKOCTb  TJIOCKOTO
KOHZIeHcaTopa.

[TapannensHOoe — coeguHEHWe  KOH/AeHCATOpPOB.  IlociemoBarenbHOE — COeIMHEHHE
KOH/IEHCATOPOB.

OHeprus 3apspKeHHOr0 KOHZIeHcaTopa.

[Br>KeHUe 3apsyKeHHOW YaCTULIbl B OJHOPOJAHOM 3/1eEKTPUYECKOM MoJIe.

TexHWuyecKye yCTPOMCTBA M TeXHOJIOTMYeCKHe TPOLIeCChl: 3/1eKTPOCKOM, 37eKTPOMETP,
3/IeKTPOCTaTUYeCKas 3all[UTa, 3a3eMJ/IeHre 37IeKTPOprO0pOB, KOHAEHCATOPkI, reHepaTop BaH ze
I'paada.

Jdemoncmpayuu.



YCTpOMCTBO ¥ IPUHLIUII AeUCTBUS 37IeKTPOMETpa.

OneKTprUYecKoe IoJie 3apsKeHHbIX [IapUKOB.

O/eKTprUYecKoe IoJie ABYX 3apsDKeHHBIX T/1aCTHH.

Mogens 3nekTpocTaTiueckoro reseparopa (Ban ge ['paaga).

[TpoBOAHUKY B 3/1IEKTPUUECKOM TI0JI€.

D/IeKTpocTaTuyecKas 3alura.

Y CTpPOUCTBO U JieliCcTBHEe KOH/leHCaTopa MOCTOSTHHOM U rlepeMeHHOM EMKOCTH.

3aBUCUMOCTb  5JIEKTPOEMKOCTHA IIJIOCKOTO KOHZEHCaTopa OT IUIOWafyd IJIaCTHH,
PacCTOSIHUSI MeXXAY HUMU U JU3JIEKTPUUECKOU MPOHUL[aeMOCTH.

OHeprus 3/1eKTPUUeCKOro I0JIsl 3apsDKeHHOT0 KOH/IeHCaTopa.

3apsika U pa3psiika KOHZieHcaTtopa yepes pe3ucTop.

YueHuueckuti 3Kcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

O1eHKa CU/1 B3aUMO/IeUCTBUS 3apsDKeHHBIX TeJl.

HabnrozeHure npeBpailieHrsi SHePrUM 3apsHKeHHOT0 KOH/IEHCATOpa B SHEPTUI0 U3/TyueHUst
CBeTOAMO/a.

N3yueHure npoTekaHus TOKa B LIeNH, COZleprKallieil KOHZeHCaTop.

Pacripepenenne pa3sHOCTM MOTEHLMANOB (HAaNpsUKeHWs) TMPU  TOC/Ie0BaTeTbHOM
COeJMHEeHUU KOH/IeHCaTOPOB.

NccnenoBanue paspszia KOHeHcaTopa yepes pesucTop.

Tema 2. [TocmosiHHbIU 3/1eKMpUYECKUll MoK.

Cuna Toka. ITocTosiHHBIN TOK.

YcnoBusi CyljecTBOBaHMsI TOCTOSIHHOTO —3JIGKTPUYECKOro TokKa. VICTOUHMKM TOKa.
Hanpspkenne U n D/IC £.

3akoH Oma /11 yyacTKa Lieru.

OneKTprYyecKkoe  CONpOTUB/AEHWe.  3aBUCUMOCTb  CONPOTUB/EHUS  OLHOPOJHOTO
MPOBO/IHMKA OT €ro /JIMHbl W IUIOLIaJi TONEePeYyHOro CeueHusl. Y7Ze/lbHOe COINpPOTHB/IEHUE
Bell[eCTBa.

[TocnenoBarensHOe, mapasiienbHOe, CMelLlaHHOe COeJUHEeHHe TIPOBOJHUKOB. Pacuér
pa3BeTB/IEHHBIX 3/1eKTpUUecKux Lenei. [TpaBuna Kupxrodga.

Pabora anekrpuueckoro Toka. 3akoH /xoymns—/IeHta.

MoLHOCTB 3/1eKTpAYeCcKOro ToKa. TerioBast MOLIHOCTb, BblJe/isseMast Ha pe3ucTope.

SAC u BHyTpeHHee COMPOTUB/IEHMWE HWCTOYHMKA TOKa. 3akoH Owma Jjs TI0/IHOM
(3aMKHYTOM) 3/1€KTpUUeCKOM Liernyd. MoLHOCTh UCTOYHHUKA TOKAa. KOpOTKOe 3aMbIKaHMe.

KonzeHcarop B 1jeny NoCTOSIHHOTO TOKaA.

TexHWuyeckye YCTPONCTBA M TEXHOJOTMYeCKUe TIpOLIeCChl: aMIlepMeTp, BOJbTMETP,
peocTaT, CYETUUK IeKTPUUYECKOW SHEPTUH.

Jemoncmpayuu.

N3mepeHne cuiibl TOKa U HaNPSKEHMUS.

WccnenoBanve 3aBUCMMOCTM CWIbI TOKa OT HaNpsUKeHUsl Il Pe3uCTopa, JiaMITbl
HaKa/IMBaHUS U CBeTOAUOA.

3aBUCHMOCTb COTPOTMB/IEHUS] LWIMHAPWYECKUX T[IPOBOJHUKOB OT [JIMHBI, IJIOL[AJU
TIOTIepeYHOr0 CeueHusl U MaTepuana.

WccnepnoBanme 3aBUCMMOCTA  CWIBL TOKAa OT COMNPOTHMBJ/IEHWS IIPU  [TOCTOSIHHOM
HarpsoKeHUH.

IIpsamoe usmepenue D/IC. KopoTKoe 3aMblKaHHe rajbBaHUUECKOr'0 3/IeMEHTa U OL|eHKa
BHYTPEHHET0 CONPOTHUBJIEHUS.



Crnioco6bl coejiHeHNsT UICTOUHHUKOB ToKa, J/IC Oarapeii.

VccnenoBanve pasHOCTH MOTEHLMATIOB MeX/Y I0/IF0CAMHA UCTOYHMKA TOKA OT CUJIbI TOKA
B L{eTIH.

Yuenuueckuti 5kcnepumenm, 1a6opamopHble pabombl, NPAKMUKYM.

VccnenoBanue cMelaHHOTO COe/JMHEHUS] Pe3UCTOPOB.

W3mepeHue yzie/IbHOTO COIIPOTUBI/IEHUs IIPOBOJHUKOB.

WccnenoBanye 3aBUCUMOCTY CUJIBI TOKA OT HATIPSDKEHUS ZIJIS1 JIaMITbl HaKa/IMBaHUS.

YBenuueHue npejena u3MepeHus aMmIiepmerpa (BoJbTMeTpa).

N3mepenue 5/1C v BHYTPeHHEr 0 CONPOTUB/IEHUS UICTOYHUKA TOKa.

Nccneposanue 3aBucumoct 3/1C rasbBaHUYECKOro j1eMeHTa OT BpeMeHU IIPU KOPOTKOM
3aMbIKaHWU.

VccnenoBanve pa3HOCTH MOTEHLMATIOB MeX/Y I0J/IF0CaMHA UCTOYHMKA TOKA OT CUJIbI TOKA
B L€TIH.

VccnepoBaHue 3aBUCMMOCTH I10J1€3HOM MOLIJHOCTH UCTOYHMKA TOKA OT CHJIbI TOKa.

Tema 3. ToKu 8 paznuuHbIX cpedax.

OneKkTpryeckass IPOBOJUMOCTb Ppa3/IMYHbIX BeleCTB. JJIEKTPOHHAs INPOBOJUMOCTD
TBEPABIX  MET&//I0B.  3aBUCMMOCTb  COINPOTMBJIEHWS  METa//IOB  OT  TeMIlepaTypsbl.
CBepxnpoBOAUMOCTb.

OneKTprYecKui TOK B Bakyyme. CBOMCTBA 3/1eKTPOHHBIX ITyYKOB.

[MonyripoBogHuKu. CoOCTBeHHasi W TpUMeCHasi TPOBOAMMOCTb T0JIyTIPOBO/IHUKOB.
CaoiicTBa p—n-niepexo/ia. [1o1yrpoBOAHUKOBBIE TIPUOODHI.

O/IeKTPUUECKUM TOK B 3JIEKTPOJIMTaX. JJIeKTPOJUTUYECKas AUCCOLMalys. ODJIeKTPOIN3.
3akoHbl Papages AJ1s1 371€KTpoIr3a.

OneKTprYecKur TOK B rasax. (CaMOCTOSITeNbHBIM M HeCaMOCTOSITe/IbHBIA  paspsifl.
PasnuuHble TUIBI CAMOCTOATEIBHOIO pa3pszga. Monnus. [1nasma.

TexHWueckue YCTPOMCTBA M TpaKkTU4YeCcKoe IIpUMeHeHHWe: ra3opaspsi/iHble JlamIibl,
3/IeKTPOHHO-/TyueBasi TPyOKa, TMOJyNPOBO/IHUKOBLIE MPHUOODHI: AWOJ, TpaH3uUCTOp, (oTtoauoa,
CBETOJUOJ,, TajbBaHUKa, pa(QUHUpOBaHWE Me[d, BbIIVIABKA aJIOMUHHUS, 3JIEKTPOHHAA
MUKPOCKOIIHSI.

Jdemoncmpayuu.

3aBUCUMOCTb COIIPOTUB/IEHUS] MeTa/UIOB OT TeMIlepaTyphl.

[IpoBOAMMOCTE 3/1I€KTPOJIUTOB.

3akoHbI 31ekTposiv3a dapazes.

VickpoBo¥ paspsz, ¥ NpOBOJYMMOCTb BO3/yXa.

CpaBHeHMe NMPOBOAUMOCTH METaJIJIOB U MOJIyTIPOBOJHUKOB.

OZHOCTOPOHHSS TPOBOAUMOCTD AUOJA.

YueHnuueckuti 3KxcnepumeHm, 1abopamopHble pabombl, NPAKMUKYM.

HabsroieHuie 3/1€KTpoJiu3a.

W3mepenue 3apsijia OHOBAJIEHTHOI'O UOHA.

WccnenoBanue 3aBUCUMOCTY COTIPOTHB/IEHUS] TEPMOPE3HUCTOpa OT TeMIlepaTyphl.

CHsATHe BOJIbT-aMIIepHOU XapaKTepUCTUKU AUOAA.

Pu3nyecKuy NPakKTUKYM.

Crnioco0bl u3mMepeHus: (HU3NUECKUX BETUYMH C UCIO/IH30BaHUEM aHA/IOTOBBIX U LIU(POBBIX
W3MEpUTEe/IbHBIX TPUOOPOB UM  KOMITBIOTEDHBIX /IaTUMKOBBIX CHUCTeM. AOCOMIOTHBIE U
OTHOCUTEJIbHble ~ TOTPELHOCTH  HM3MepeHui  (Qu3nyeckux BenuurdH. OlleHKa TpaHMUL]
TOTPeIITHOCTEM.



[TpoBesjeHMe KOCBEHHbIX UW3MEpeHWM, UCC/IeOBaHUM 3aBUCUMOCTeN  (pu3nuecKux
BeJINUMH, TPOBepPKa TpeJIo’KeHHbIX THUTOTe3 (BbIOOpP U3 paboT, OMMCAaHHBIX B TeMaTUYeCKHX
pazfenax «YueHUYeCKUi IKCIIepUMEHT, 1abopaTopHbie pabOThI, MPAKTUKYM»).

MexnpeaMeTHbIe CBA3HU.

N3yuenue kypca ¢pu3uku yray6séHHoro ypoBHs B 10 Kjlacce OCyIIeCTBISIETCSI C YUETOM
CoZlepKaTe/lbHBIX MEXIIPeJAMEeTHbIX CBs3eld C KypcaMyd MaTeMaTHKH, OHOojoruy, XUMUH,
reorpaduy U TeXHOJIOTHH.

MesicnpedmemHble noHsimus1, C8s13aHHble C U3yYyeHUeM Memo008 HAyYH020 NO3HAHUSA:
sIBJleHWe, HayuHbId (akKT, TUMOTe3a, (HU3MUecKas BelWYMHA, 3aKOH, Teopus, HabmofeHue,
9KCIIePUMEHT, MO/le/IMpOBaHue, MO/ie/lb, U3MepeHNte, NIOrPeLHOCTH U3MepeHUH, U3MepUTe/IbHbIe
nipubopel, LM poBast 1abopaTopusl.

Mamemamuka: pelieHWe CUCTeMbl ypaBHeHWH. JIuHelHasi ¢yHKUus, mapabona,
ruriepboJia, ux rpaduKy U cBoiicTBa. TpUroHomeTpuueckue PyHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'eHC, OCHOBHOe TPUIOHOMETPUUEeCKOe TOXK/eCTBO. BeKTOpbl M MX NpOeKLUd Ha OCH
KOOpP/IMHAT, C/I0’KeHUE BEKTOPOB.

Buonozus: MexaHnueckoe [BIDKeHHe B )KMBOM mpupoje, anddysus, ocmoc, TernaoodMeH
)KUBBIX  OpPraHM3MOB, TeIJIOBOe  3arpsi3HeHUEe  OKpY)Kalollled  Cpefbl,  yTUAM3aLUs
OMOOpPraHNueCcKOro TOTIMBA [i/IsT BBIPAOOTKU «TEIIOBOW» WM 3/IEKTPOIHEPTHH, TIOBEPXHOCTHOE
HaTsDKeHUe U Kalu/uIsSipHble SIBJIEHUS B IPUPOJe, 3eKTpUUYeCcKue sIBJIeHHs B )KUBOU MPUPOJe.

Xumus: IUCKpeTHOe CTPOeHMe Bell[eCTBa, CTPOeHUEe aTOMOB M MOJIEKYJI, MO/Ib BelleCTBa,
MOJIsSIpHasi Macca, MoyyeHrue HaHOMaTepyaJsioB, TeIJIOBble CBOMCTBA TBEPBIX TeJ, )XUAKOCTeN U
rasoB, JKU/IKMe KpUCTa/l/lbl, 3/eKTpUUeCKue CBOMCTBA MeTa/jIOB, 3/eKTPOJUTUYeCcKas
JMccoLMaLys, ralbBaHuKa, 3/1IeKTPOHHAs! MUKPOCKOITHSL.

T'eozpagpus: BnaxxHOCTL BO3AyXa, BeTpbl, bapomMeTp, TEPMOMETD.

TexHonozus: ipeobpa3oBaHue ABWKEHHH C UCII0/Ib30BaHUEM MEXaHHW3MOB, YUET CyXOro U
JKUJKOTO TpeHHWs B TexXHUKe, CTaTU4yeCKMe KOHCTPYKUMH (KDOHIUTeWH, pelléTyaTble
KOHCTPYKLIMH), UCTIO/Ib30BaHME 3aKOHOB COXPaHEHMWs] MeXaHUKHU B TeXHUKe (TMPOCKOI, BOLOMET
W Jpyrue), ABUTaTe/Jlb BHYTPEHHErO CropaHusi, TapoBasi TypOWHa, OBITOBOM XOJIOJU/IBHUK,
KOHZULIMOHED, TEXHOJOTMM TI0JlyueHHsI COBpPEMEHHbIX MaTepuasroB, B TOM UHC/e
HaHOMaTepualoB, W  HAHOTEeXHOJIOTWMM,  3JIeKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/1eKTPOTIpUO0POB, ra3opaspsijHble JaMIIbl, [T0JIYIIPOBOAHHUKOBbIE TTPHOOPHI, rajbBaHUKA.

11 K/TIACC

Paspen 4. DnekTpojuHaMuKa.

Tema 4. MazHumHoe nose.

B3auMogieiicTBre TIOCTOSSHHBIX MarHUTOB U TPOBOJHUKOB C TOKOM. MarHuTHOe IiOJe.
BekTop MarHuTHOW UHAYKLMK. [IpUHIMN CyTepno3uLiMi MarHUTHBIX Mojei. JIMHUM MarHUTHOU
VH/YKLIWU.

MarHuTtHoe 1ojie TPOBOJHMKA C TOKOM (TIPSIMOTO TPOBOJHMKA, KAaTYIIKHA W KPYrOBOTO
BUTKA). OnbIT JpcTefa.

Cuna Amriepa, eé HarpaB/ieHVe U MOJY/Ib.

Cuna JlopeHija, eé HarpaB/ieHMe U MOAYJb. [IB>KeHWe 3apsbkKeHHOW 4YacTWULlbl B
OJJHOPOZIHOM MarHUTHOM Ti0j1e. PaboTa cusbl JIopeHija.

MarnuTHOe noJie B BelljecTBe. @eppoMarHeTUKH, Tapa- U JuaMarHeTUKU.



TexHuUeckre yCTPOWCTBA M TEeXHOJOTMYeCKHe TMPOLeCChl: MPUMEHeHHEe TMOCTOSHHBIX
MarHWTOB, 3/IEKTPOMAarHUTOB, TeCTep-MyJbTUMETpP, 3J/IeKTpoJBHUratenb $KoOu, ycKopuTenu
3/IeMeHTapHbIX YaCTHLI.

emoucmpayuu.

KaptvHa /MHUN WHAYKUUHM MarHUTHOTO TIOJIsi TI0JIOCOBOTO U TOAKOBOOOpPAa3HOTO
TOCTOSIHHBIX MarHUTOB.

KapTuHa /MHUN MarHATHOM WHAYKLMM TOJs JJUHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTr'O KOJIbLIEBOTO MPOBOJHUKA, KAaTYLLIKU C TOKOM.

BsaumopeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[HenictBue cribl JIopeHLla Ha MOHBI 3/1EKTPOJIUTA.

HabntoeHue BrKeHus TTy4Ka 371eKTPOHOB B MarHUTHOM TIOJI€.

[TpuHLMN JeMCTBYS 3/1IeKTPOU3MepPUTETbHOT0 MPUO0pa MarHUTO3/1IeKTPUUECKON CUCTEMBI.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnepoBanre MarHUTHOTO MOJIS1 TOCTOSIHHBIX MarHUTOB.

WccnenoBanue cBolicTB (heppoOMarHeTHKOB.

WccnenoBanue f1eiiCTBUSI TOCTOSIHHOIO MarHWTa Ha PAMKY C TOKOM.

N3mepenue cuiisl Amrepa.

N3yueHuve 3aBUCMMOCTH CUIbI AMIiepa OT CHJ/Ibl TOKA.

OnpejeneHrie MarHUTHOW MHAYKLIMU Ha OCHOBe M3MepeHUs CUJTbl AMIiepa.

Tema 5. DnekmpomazHUMHAsA UHOYKYusl.

fIBneHue 371eKTPOMAarHUTHOW WHAYKUMU. [TOTOK BekTOpa MarHUTHOM MHAYKUuU. IS[1C
VHAYKUMA. 3aKOH 3/1eKTPOMarHuTHOM WHAyKUuu Papajes. BuxpeBoe sjeKTpUueckoe rmoJe.
Toku Dyko.

O/1C vHAYKLMY B MPOBOJHUKE, IBWXKYLLEMCS B OJHOPOJAHOM MarHWTHOM TI0JIe.

IIpaBuio JleHua.

WupyktrBHOCTE. KaTylika MHAYKTHBHOCTM B Lleld TOCTOSHHOTO TOKa. SIBieHue
caMoMHAyKLuU. D/1C caMOUHAYKLMH.

OHeprusi MarHUTHOTO T0JIS KaTYIIKK C TOKOM.

O/IeKTPOMarHUTHOE MoJie.

TexHWuecKrue YCTPOMCTBA M TEXHOJIOTUYECKMe TIPOLIeCChl: WHAYKLMOHHAs —Tieub,
COJIEHOM/, 3allUTa OT 3JIeKTPU3aL1K TeJl [PY JBKEHUY B MarHUTHOM M0JIe 3eMJIH.

Jemoncmpayuu.

HabmtofeHue siBfieHusT 371eKTPOMAarHUTHON WHAYKIIWH.

NccnenoBanue 3aBucumocty 3JC HUHAYKUMU OT CKOPOCTM M3MEHEHUS] MarHWUTHOIO
IIOTOKa.

IIpaBusio JleHua.

[TagmeHre MarHUTa B aTlFOMUHUEBOU (MeiHOI) TpyOe.

SABneHue caMOUHAYKLMH.

Nccneposanue 3aBrucumocty 3/1C caMOUHAYKLIMU OT CKOPOCTU U3MEHEHHUs CU/IbI TOKa B
L[eTH.

YueHnuueckuti 3xcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

VccnenoBanue siB1eHUs 3/1eKTPOMarHUTHOM MHAYKLIWU.

OnpefeneHvie MHAYKLWYA BUXPEBOIO MarHUTHOTO MOJIS.

WccnenoBanue siBjieHUs1 CaMOMHZYKLMU.

C6Hopka Mo/iesii 37IeKTPOMarHUTHOTO reHepaTopa.



Pa3pen 5. KosiedaHusi ¥ BOJTHBI.

Tema 1. MexaHuuecKue Ko/1e6aHusl.

KonebarenbHasi cictema. CBOOO/IHbIE KOTeOaHWSI.

FapMoHnueckue  KosmebaHus. KuHemaTnueckoe U AMHaAMWYeCKOe  OMMCaHUE.
OHepreTyeCckKoe OMUCaHWe (3aKOH COXpaHeHWsI MeXaHWYeCKOW JHepruu). BwiBof
JUHAMHUYeCKOTO OMMCaHUsi TapMOHHMYeCKUX KomeGaHWM W3 WX JHEPreTHUeckoro u
KWHEeMaTU4eCKOTO OTMUCAHUSI.

Amruityga v dasza konebanuii. CBsA3b aMIUIUTY/[bI KOie0aHUMA WUCXOJHOW BETMUWHBI C
aMIUTUTY/IaMU KoJiebaHui eé CKOPOCTH U YCKOPEHUSI.

[MTepuop 1 yactota Kosebanuid. [Tepros Manbix CBOOOAHBIX KOslebaHU MaTeMaTUYeCKOro
MasiTHUKa. [Teprios; cBOOOAHBIX KOTleOaHM TIPY>KUHHOTO MasiTHHKA.

[MonsiTve 0 3aTyxalomux KosjebaHusX. BbIHYXJeHHble KosiebaHus. Pe3oHaHC.
Pe3oHaHCHas KpuBasi. B/ivsiHUe 3aTyxaHWsl Ha BUJ, Pe30HAaHCHOUM KPUBOU. ABTOKO/Ie0aHuSI.

TexHUuUecKre yCTPOWCTBA U TEeXHOJOTMUeCKHe TPOL[eCChl: MeTPOHOM, dYachl, Kauesu,
My3bIKa/IbHble MHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3amnuch KomebaTeTbHOTO IBYKEHUSI.

HabmtoeHre He3aBUCUMOCTH TIepHOZa MasTbIX KoyiebaHWi rpy3a Ha HUTH OT aMIUTATY/IbI.

VWccnenoBanve 3aTyxaromux KojebaHUM M 3aBUCUMOCTH Tieprio/ia CBOOOJHBIX KoeOaHuit
OT COTIPOTHBJIEHHSI.

WccnenoBanve KosebaHW Tpy3a Ha MaCCHUBHOHM TMPY)XHHE C Iie/bi0  (hOpMHUpOBaHUS
Tipe/icTaB/ieHni 00 ueanbHON MOJIe/H MPYKMHHOTO MasiTHUKaA.

3aKOH COXpaHeHUs SHEePrUM TIPU KoyieOaHUsX rpy3a Ha TIPY>KUHe.

ViccemoBaHye BBIHYKJEHHBIX KOJIeOaHU.

Habmrogenuve pe3oHaHca.

YueHnuueckuti 3xcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

V3mepenue repro/ia CBOOOHBIX KOIe0aHW HUTSIHOTO U TIPY>KUHHOTO MasiTHUKOB.

M3yueHue 3aKOHOB /IBI)KEHHS TeJla B X0/le KojieOaHUi Ha yrpyroMm Io/iBece.

V3yueHue JBUKEHUs HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHue HEPTUM B TIPY>KUHHOM MasiTHUKE.

VccnenoBanve yObIBaHMS aMIUTUTY/AbI 3aTyXakOIIUX KoJiebaHui.

ViccemoBaHye BIHYKIEHHBIX KOJIeOaHU.

Tema 2. DnekmpomazHumHble KOs1e6aHusl.

KosnebaTenbHelii KOHTYp. CBOOOAHBIE 3/1eKTPOMAarHUTHBIE Koje0aHUSI B H/eaTbHOM
KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsi3b aMIUIMTY[bl 3apsiZia KOHJeHcaTopa C
aMIUTATYZOM CUJIbI TOKA B KOie0aTelbHOM KOHTYPE.

3aKOH COXpaHEeHUsI JHEPTUU B U/Iea/TbHOM K0JiebaTe/TbHOM KOHTYPe.

3aryxawlye 3/IeKTPOMarHUTHble KojeOaHWs. BbIHY)K/eHHbIe 3/IeKTPOMarHUTHbIE
KosiebaHusl.

ITepemeHHBIM TOK. MOIIHOCTH NepeMEHHOr0 TOKA. AMIUVIMTYJHOe W [eUCTBYIOLee
3HaUeHHe CHUJIbI TOKA W HaIPsDKEHWs TP pa3/iMuHoi (hopMe 3aBUCMMOCTH ITePEMEHHOT0 TOKA OT
BpPEeMeHH.

CuHycoHn/ja/IbHBIN TIepeMeHHbIN TOK. Pe3ucTop, KOHJeHCaTop M KaTyllKa WHAYKTUBHOCTH
B IIeMTM CHHYCOU/Ia/IbHOTO TIepPeMeHHOr0 ToKa. Pe3oHaHC TOKOB. Pe30HaHC HanpskeHUH.

WpeanvHbl TpaHcdopMmaTop. TIpou3BoACTBO, Tiepesaua U MoTpedsieHre 371eKTpUdYecKou
SHepruu.



OKOJIOTUUeCKHe PUCKHM TIPY TIPOM3BOZICTBE 37IeKTPO3HEeprvn. KynbTypa HCIO/b30BaHUS
3/1eKTPO3HEPryy B MOBCEJHEBHOMW >KU3HU.

TexHUuUecKre yCTPOWCTBA U TEXHOJOTMUeCKHe TIPOLeCChl: 37eKTPUUeCKUi 3BOHOK,
reHepaTop repeMeHHOTr0 TOKa, TMHUU 3/IeKTporiepe/jau.

demoncmpayuu.

CBo0OO/HBIE 3/IEKTPOMAarHUTHBIE KOTeOaHUs.

3aBHCUMOCTh YaCTOThI CBOOOAHBIX KOJIeOaHU OT UHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcLy/IorpaMMBbI 3/IEKTPOMAarHUTHBIX KOJleOaHuUH.

['eHepaTop He3aTyXaroOIIUX 37IEKTPOMAarHUTHBIX KOJle0aHHH.

Mogenb 5/1eKTpPOMarHUTHOTO TeHeparopa.

BeIHYK/IeHHbIe CUHYCOH/ja/IbHBIe KOTeOaHUsl.

PesucTop, KaTylika UHAYKTUBHOCTH U KOHZEHCATOP B LieMU NepeMeHHOr 0 TOKa.

Pe3oHaHC Tpy TOC/Ie[0BaTeIbHOM COeJJUHeHWU pPe3WCTOpa, KaTYyILIKKW WHYKTUBHOCTU U
KOH/IeHcaTopa.

Y CTpPOUCTBO Y TIPUHIIUII ZIeMCTBUSI TpaHChopMaTopa.

Mogenb IMHUM 3/IeKTPOTiepeiaun.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

N3yuenue TpaHcopmartopa.

VccnenoBaHve mepeMeHHOTO TOKA uepe3 IOC/e/0BaTe/lbHO COeJUHEHHbIe KOHJEeHCaTop,
KaTYIIKy U Pe3ucTop.

HabntoeHre 3/1eKTpOMarHUTHOTO Pe30HaHca.

VccnemoBanue paboThl HCTOYHUKOB CBETA B 1[eMU TTepeMeHHOT0 TOKa.

Tema 3. MexaHuuyecKue u 31eKmMpoMazHUMHbIE 80./IHbL.

MexaHWueCKre BOJIHBI, YCJIOBHSI WX pacrpocTpaHeHus. [lormepeuHbie W TMPOJO/bHbIE
BOJIHBL. [lepro/], CKOPOCTh pacnpOCTPAHEHUs U JI/TMHA BOJIHBL. CBOMCTBA MeXaHUUYECKUX BOJIH:
OTpakeHUe, MpesioM/IeHre, UHTep(epeHLIYs U JudpaKLys.

3Byk. CKOpoCTh 3ByKa. ' pOMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arpsi3HeHHe OKPY>Karolljei cpeJibl.

OJ/lIeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI WM3/TyueHUsl 3/IeKTPOMAarHUTHBIX BOJH. B3aumHast
OpHeHTAalUsi BEKTOPOB B 3/IeKTPOMarHUTHOW BOJTHE.

CBoiicTBa /IEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)keHWe, TpeJioMJIeHWe, TIoJsipr3alLus,
VHTepdepeHIMs U AU(paKLys.

[ITkana 37eKTPOMAarHUTHBIX BOJH. [IpyMeHeHMe 3/IeKTPOMarHUTHBIX BOJIH B TeXHUKE U
ObITY.

[TpyHLMMBI pafXOCBSI3U U TesleBUeHus1. Paonokanusi.

OJieKTpOMarHUTHOe 3arpsisHeHre OKpYsKatolllel cpefibl.

TexHUueckre yCTPONCTBA M TpPaKTHUeCKoe TpHMeHeHHe: My3bIKaJbHble WHCTPYMEHTHI,
pajap, paAUOTIPUEMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBUY-meub, yibTpa3ByKOBas
JIMarHOCTHKA B Te€XHUKE U MeJULIMHE.

Jemoncmpayuu.

O6pa3oBaHue 1 pacripoCTpaHeHue TIOTIePeYHbIX U IMPO/I0IBHBIX BOJIH.

Kosnebmolrieecst Teo Kak UCTOUHHK 3BYKa.

3aBUCUMOCTb JJIUHBI BOJIHBI OT YaCTOTHI KOJieOaHUH.

HabrofeHre oTpakeHusi U TpeJIOM/IeHHs MeXaHUUeCKHX BOJIH.

Habmoznenue natepdepeHLiun U AudpaKkiiii MeXaHUUeCKHUX BOJTH.

AKyCcTUUecKuii pe3oHaHC.



CBoMicTBa y/IbTPa3ByKa U ero NpuMeHeHHe.

HabnrosieHye CBSI3M TPOMKOCTM 3BYyKa M BBICOTBI TOHAa C aMIUIUTYZOH W 4YaCTOTOMU
KoJiebaHUH.

WccnenoBane  CBOWCTB — 37IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHHWe,  IpeIoMJIeHHe,
noJsisipusaLus, Audpakuys, MHTephepeHLys.

OOHapyskeHHe UHPPAKPaCHOTO U y/IbTPA(GHOIETOBOTO U3TYUEHHH.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

M3yyeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yueHure pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBe.

Tema 4. Onmuka.

[TpsimonMHeHOe pacrpocTpaHeHHWe CBeTa B OJHOPOAHOM cpege. JIyu cBeta. ToueuHbld
VICTOYHMK CBeTa.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsi cBeTa. IlocTpoeHue M300pa)keHU B TIJIOCKOM
3epkase. Ceprueckue 3epkana.

[MpenomneHnue cBeTa. 3akKOHbI TIpe/ioM/IeHHs1 cCBeTa. AOCOMIOTHBIA  TOKa3aTeslb
ripesioMjieHus1. OTHOCUTENBbHBIA TOKa3aTeslb MpenomyieHus. [IOCTOSIHCTBO 4acTOTBI CBeTa U
COOTHOIIIeHWe [JIMH BOJH TIPU Tepexo/ile MOHOXPOMaTHUeCKOro CBeTa yepe3 TpaHMLly pasjiena
JBYX ONTUYECKUX CPeJ.

Xop nyueti B pusme. ucnepcus cBeta. CloxkHbIN coctaB besioro ceta. L[gerT.

[TonHOe BHyTpeHHee oTpakeHHe. [IpefjebHBIN yro/1 MOMHOIO BHYTPEHHET 0 OTPayKeHUSI.

Cobuparoliiie M paccedBarole JuH3bL. ToHKass JuMH3a. POKyCHOe pacCcTosiHUe U
ONnTUUYecKasi CWjla TOHKOM JIMH3bl. 3aBUCUMOCTb (DOKYCHOT'O PACCTOSIHUSI TOHKOW ChepuuecKkoi
JIMH3BI OT €€ reOMeTPUU ¥ OTHOCUTE/ILHOTO T0Ka3aTeJisi Ipe/ioMJIeHUSI.

dopmyJ/ia TOHKOM JIMH3bIL. YBe/IM4yeHue, faBaeMoe JIMH30H.

Xop nyya, NpoLIe/LIero JWH3Y MoJ MTPOU3BOIbHBIM YIJIOM K €€ TJIaBHOW ONTUYeCKOM OCH.
[TocTpoenvie n300pa’keHNi TOUKM M OTpe3Ka MpPsSMOM B COOMPAIOIINX M PaCCeMBAIOIINX JTMH3aX
Y UX CUCTeMax.

Ontuyeckue nipubopsl. Pa3pematoiriast ciocobHocTk. ['71a3 Kak onThyeckast cucteMa.

[Ipesensl NPUMEHUMOCTU F€OMETPUUECKOM ONTHKH.

BonHoBasi orntuka. VHTepdepeHiusi cBeta. KorepeHTHble MCTOYHUKU. Y CJIOBUS
Hab/rofleHnsT MakKCMMyMOB W MHHMMYMOB B WHTep(epeHLIMOHHOM KapTWHe OT JBYX
KOTepeHTHbIX UCTOYHUKOB. IIpyMepsl KjlacCUueCKUX UHTep(epeHLIMOHHBIX CXeM.

Oudpakumsi ceta. [udpakiuonHass peméTka. YcioBue HAOMOJEHUST T/IaBHBIX
MaKCMMYMOB TpU TaJleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AM(PaKLIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHWuyecKkue yCTPOMCTBA U TEeXHOJOTMUeCKWe TPOLecChl: OYKH, JIyna, IepUCKOoIl,
¢doToanmnapar, MHKDPOCKOM, MPOEKL[MOHHBIM amnmnapar, I[pOCBeT/JeHre ONTHUKH, BOJIOKOHHAS
OTTHKA, AU(PPaKLMOHHAas pelIéTKa.

Jdemoncmpayuu.

3aKOHBI OTPa)KeHUs CBeTa.

WccnenoBanue npesioMmieHys CBeTa.

HabmroieHre 1o/THOr0 BHYTPeHHero oTpakeHus. Mojienb cBeTOBO/IA.

VccnenoBanue xo/ja CBETOBBIX ITyYKOB Uepe3 IJIOCKONapasyle/lbHyO0 NJIaCTUHY U IIPU3MY.

WccnenoBaHve CBOMCTB M300pa)keHHH B JIMH3AX.

Mogenu MUKpOCKOMa, TeecKora.

Habnromenue natepdepeHLMy CBeTa.



HabrozieHre 11BeTOB TOHKUX TUIEHOK.

Habmtofenve gudpakimy cBeta.

V3yuenue quQpakLOHHON PeLETKU.

HabopeHue 1udpakLiOHHOTO CIIeKTpa.

HabntopeHue fucrnepcun cBeTa.

HabnrozeHue nossipu3aryy CBeTa.

[TpuMeHeHue TOJISIPOX/OB J/1s1 U3yUeHUs] MeXaHUUeCKUX HampsoKeHUH.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

N3mepenne nokasaressi mpeyioM/IeHUs CTeK/Ia.

VccnepoBanue 3aBUCMMOCTH (POKYCHOTO PacCTOSIHUS OT BelljecTBa (Ha MpUMepe XKUJKUX
JIVH3).

V3mepeHune OKyCHOr0 pacCTOSIHUSI paCCeUBaOIINX JIMH3.

[MonyueHue n300pakeHUst B CUCTeMe U3 TJIOCKOTO 3epKarsa U JIMH3BI.

[MTonyueHue n300pa)keHUsi B CCTeMe U3 JBYX JIUH3.

KoHcTpynpoBaHue TenecKorniyecknux CUCTeM.

Habnropenue qudpakuyu, nHTepdepeHIuH U TI0JISIpH3al[iK CBeTa.

N3yueHue nosspu3anum cBeTa, OTPaXKEHHOTO OT NMOBEPXHOCTU JU3JIEKTPHKA.

V3yuenue nHTepdepeHIMM J1a3epHOr0 U3MyUYeHus Ha JBYX LIe/IsiX.

HabmtoeHuve gucriepcum.

Habntopenue u ucciiefioBaHye AU(pPaKLMOHHOTO CTIEKTpa.

V3mepeHue [/TMHBI CBETOBOM BOJIHBI.

[TonyueHure crieKTpa M3/TyueHusl CBETOAMO/ia TIPY TTOMOIIU JU(PaKL[MOHHOM PeLIETKH.

Pa3pgen 6. OcHOBBI crielUa/IbHON TeOPUH OTHOCUTE/TIHHOCTH.

['paHuLIBI TPUMEHMMOCTH KJ/IaCCUUeCKOW MeXaHWKHM. IlocTynaTel crierjuasbHOW TeOpuM
OTHOCHUTE/TbHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHOW — WHTepBal.  I[IpeoOpa3oBanusi  JlopeHija.  YcioBue
MIPUUMHHOCTHA. OTHOCHTENBHOCTb OJHOBPEMEHHOCTU. 3ame/ijleHue BpeMeHH W COKpalljeHue
JJIVHBI.

OHeprusi U UMITyJ/IbC PeJIITUBUCTCKOM YaCTHULbL.

CBs13b Macchl C SHepryuel ¥ UMMy/AbCOM PeJIITUBUCTCKOM YaCTULIbl. DHEPrusi MOKOs.

TexHWuyecKre YCTPONCTBA U TeXHOJOTMUecKHWe TIPOLeCChl: CIYTHHUKOBbIE TMPUEMHUKH,
YCKOPUTEN 3apsDKeHHbIX YaCTHLI.

YueHHUeCKUH 3KCIIEPUMEHT, TabopaTopHbIe PabOThI, IPAKTHKYM.

OnpeziesieHre WMITy/IbCa W SHEPrUM PeISTUBUCTCKUX 4YacTull (o ¢otorpadusiMm TpekoB
3apsDKeHHbIX YaCTUL] B MarHUTHOM T10JIe).

Pa3pgen 7. KBanToBas pusuka.

Tema 1. KopnyckynsipHo-80/1H0601U dyaau3m.

PaBHOBeCcHOe TerjioBOe W3/yueHWe (U3/yueHWe abCOMIOTHO YEpHOro Tesa). 3akKoH
cMerienust Buna. I'mnoTe3sa [11aHKa 0 KBaHTax.

@®OTOHBI. DHEeprusi U UMITyJIbC (POTOHA.

doto3ddext. Onbithl A. I'. CroseToBa. 3akoHbl GoTo3(dekTa. YpaBHeHHe DHHILITEIHA
st porosaddekra. «KpacHas rpanma» hotosddexra.

Hapnenve cBera (B YaCTHOCTH, JaBjieHHWe CBeTa Ha abOCOIOTHO TOTJ/IOIAMOIYI0 W
abCOJTIOTHO OTpaykarolilyro MoBepxHOCTh). OnbiThl I1. H. Jlebesesa.



BonHosble cBoricTBa yactul. Bonnsel fe bpounsa. [JnvHa BosHBI e Bponnsg u pasmepsl
ob/macTi  JIOKanu3alii  JIBMDKYILEMCS  uyacTUlpbl.  KOpMyCKy/sIpHO-BOTHOBOM  Ayasii3M.
Iudpaxiysi 571eKTPOHOB Ha KpUCTaiax.

Crnier¢uika n3mepenuit B Mukpomrpe. CooTHoIIeHUs1 HeorpeienéHHocTelt ['eiizeHbepra.

TexHWuyecKye yCTPOMCTBA U TEXHOJIOTUYECKHE TIPOLeCChbl: CIIeKTPOMETP, (DOTO3/IEMEHT,
doTosaTUMK, TYHHEIbHBI MUKDPOCKOTI, COJIHeuHasi baTapesi, CBeTO[UO/.

Jdemoncmpayuu.

@®oT03¢deKT Ha yCTaHOBKe C LIMHKOBOM I/IaCTUHOM.

ViccefoBaHue 3aKOHOB BHellIHero GoTto3g¢ekrTa.

VccnenoBanue 3aBUCMMOCTY COTIPOTHB/IEHUS TOYTIPOBOAHUKOB OT OCBELEHHOCTH.

Cretoauof,.

ConHeyHas baTapesi.

YueHnuueckuti 3xcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanue oTopesncropa.

N3mepenue nocrosiHHOM [11aHKa Ha oCHOBe UcciieoBaHus (poToaddekTa.

WccnenoBanue 3aBUCMMOCTH CUJIbI TOKA Yepe3 CBeTOAUO/, OT HarlpshKeHMUsI.

Tema 2. duzuka amoma.

OnbITHI M0 UCC/IE/JOBAHKMIO CTPOeHHs aToMa. [1naneTapHas Moziens atoMa Pesepdopaa.

[Mocrynatsl bopa. V3nyyeHve u morsoileHue (OTOHOB IPU Tepexo/ie aToMa C OFHOTO
YPOBHS SHEPTUU Ha JPyTOi.

Bupl criektpoB. CieKTp ypOBHEM HepPryuy aToMa BO/I0po/a.

CrioHTaHHOEe U BbIHYKJJ€EHHOe u3ayueHue ceeta. Jlazep.

TexHWuecKkue YCTPOWCTBAa W TeXHOJIOTUUECKHEe TIPOLeCChl: CIeKTpa/JbHbIM aHaIu3
(criekTpoCKoI), /1a3ep, KBAHTOBbI KOMIIIOTEP.

Jemoncmpayuu.

Mogens onbita Pesepdopga.

HabmtoeHre MMHeHUATHIX CIIEKTPOB.

YCTpOMCTBO U IeliCTBHEe CYETUYMKA MOHU3UPYIOIIUX YaCTHL].

OnpefeneHye JJIMHbI BOHBI J1a3ePHOTO U3/TyYeHUs.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

HabnromeHue TMHeUYaToOro CrieKTpa.

WccnenoBanue crieKTpa pa3pe)KeHHOr0 aTOMapHOT0 BOZIOPOZA U M3MepeHue MOCTOSTHHOM
Punbepra.

Tema 3. duszuka amomHo20 A0pa u 3/1eMeHMAapHbIX Yacmuy.

HyknonHast moziens siapa IeiiseHOepra—ViBaHeHko. 3apsij siipa. MaccoBoe UuC/Io siipa.
N3oTomnskl.

PagnoakTMBHOCTb. Anbga-pacriaZi. D/eKTPOHHbIN U TO3UTPOHHBIN Oeta-pacrnaj. ["amMma-
U3JTyueHue.

3aKoH paJMOaKTUBHOIO pacrnajga. PajuvoakTuBHbIe U30TOMNbl B mpupoze. CBoiicTBa
VOHU3UPYIOLIEro u3nydyeHus. BiusiHue pajioakTHBHOCTH Ha )KUBbIe OpraHu3Mbl. EcTecTBeHHbIN
¢doH uznyuenus. Jlozumerpusi.

OHeprusi CBsi3u HyKJIOHOB B siipe. f1epHbie cubl. [JedeKT Macchl sjpa.

SlnepHble peakuuu. [leneHne u CcuHTe3 sifiep. SlaepHble peakTopbl. [1poGsiembl
yrpaB/sieMOro TepMOSIIEPHOTO CHUHTe3a. OKOJIOTUYeCKHe acreKTbl pa3BUTUS  SiZIepHOU
SHEepreTUKH.

MeTo/bl perucTpalyy U UCC/ie[loOBaHUs 37ieMeHTapHbIX YaCTHL].



@dyHJameHTa/IbHbIe B3auMOZeUCcTBUs. bapuoHbl, Me30HB! U nentoHsel. IlpencraBnenue o
CranpaptHOi Moziesin. KBapK-riiroOHHast MOZieslb aIpOHOB.

dusuka 3a npegenamu CtaHzapTHoOM Mogend. TémHas Matepust U TEMHasi SHeprus.

EnnHCTBO (M3HuecKoil KapTUHBI MUpa.

TexHHUUyecKre yCTPOMCTBA M TEXHOJIOTMUECKHe TpOoLecChl: J03UMeTp, KaMepa BubcoHa,
s/lepHbI  peakTop, TepMOsiZiepHbIM peakTop, aroMHass 6Oom0a, MarHWTHO-pe30HaHCHast
Tomorpadwus.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

ViccnepoBanue TpeKOB YacTUL (TI0 TOTOBBIM (OTOrpadusiM).

ViccnenoBanue pajuoakTUBHOTO (hOHA C UCI0/Ib30BaHUEM /I03UMeTpa.

W3yueHue norsioieHuys: 6eTa-uacTuL] aTFOMAHUEM.

Pa3pen 8. D/1eMeHTBI aCTPOHOMHUM M acTPOU3UKU.

Otanbl pa3BuTUs acTpoHOMMM. [IpuKnasHOe W MHPOBO33peHYECKOe 3HauyeHUe
acTpoOHOMMH. I[IpUMeHMMOCTb 3aKOHOB (M3MKU /71 OOBSICHEHUsT TPUPOJbl KOCMHUYECKUX
00BbeKTOB.

Metogpl aCTpOHOMMUYECKUX UCC/IefioBaHUNA. CoOBpeMeHHble OINTUYeCKHe TeJeCKOIbl,
paJuoTeecKonbl, BHeaTMoC(hepHasi aCTPOHOMHUSI.

Bup 3Bé3aH0TO Heba. Co3Be3ausi, SpKue 3BE3/1bl, TI/IAHEThI, UX BUJUMOE JBIKEHHE.

ConHeyHas cucrema.

CosHue. ConHeyHasi akTUBHOCTb. MicTouHUMK 5Hepryuv CostHLa U 3BE3.

3Bé3abl, MX OCHOBHble XapaKTepUCTUKW. [luarpamma «CreKTparbHbIM K/lacC —
CBETUMOCTb». 3BE€3/Ibl IJIaBHOM I10C/Ie/0BaTe/IbHOCTU. 3aBUCUMOCTh «Macca — CBeTUMOCTb» [iIs
3B€3]] [VIaBHOM T1OC/Ie[l0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3Bé31. CoBpeMeHHble
TIIpe/iCTaB/IeHNs O IIPOUCXOXKeHUH U 3BomoLu CoJHLa U 3BE37,. ODTallbl )XU3HU 3BE3],.

Mneunsiti [TyTe — Haa ["anaktuka. [Tonoxxenue u aBmxenue ConHia B ['anaktuke. Tumsl
rajakTvk. PaguoranakTiku v kBasapel. YEpHbIe IbIPHI B s/pax rajlakTHK.

Bcenennasi. Pacumpenue BcenenHoii. 3akoH Xa06ma. Pasberanue ramaktuk. Teopus
Bosnpioro B3peiBa. PesiMkToBOE U3yueHue.

MaciurabHasi ctpyktypa BeenenHoil. MeTtaranakTHKa.

HepelénHele npo6sieMbl aCTPOHOMUM.

Yuenuueckue Hab1100eHUSs1.

Habmogennsi  3Bé3gHoro Heba  HEBOODY)KEHHBIM — TIJIa30OM C  HCTO/Ib30BaHHEM
KOMITBIOTEPHBIX TIPUTIOKEHWH [7Ii  OTIpefie/ieHHsi  T10JIO)KeHUs1 HeOecHbIX OOBEeKTOB Ha
KOHKPETHY!O [JaTy: OCHOBHbIe c0o3Be3/iist CeBepHOro MoJIyllapus U SIpKue 3BE3/bl.

Habmtogenus B Tesieckor JIyHBI, M7IaHeT, TYMAHHOCTeH U 3BE3JHBIX CKOTIIEHUH.

dusnyeckuil IPpaKTUKYM.

Criocobb1 u3mepeHUsi GU3NUECKUX BEJMUYUH C UCII0/b30BaHUEM aHa/IOTOBBIX U LIU(POBHIX
U3MepUTe/bHBIX TPUOOPOB U KOMITBIOTEPHBIX JIaTUMKOBBIX CHUCTeM. AOCO/MIOTHbIE U
OTHOCHTe/IbHble  TOTPelIHOCTH  H3MepeHHH  (u3nueckux BeqduvH. OlleHKa TpaHul]
MOTPelHOCTeN.

[MpoBefjeHMe KOCBEHHBIX UW3MepeHWM, UCC/IeJOBaHUM 3aBUCUMOCTeN  (pu3ruecKux
BEeJINUMH, TPOBepPKa Tpe/I0’KeHHbIX THUTOoTe3 (BbIOOpP U3 paboT, OMMCAaHHBIX B TeMaTUYeCKHX
pazfenax «YueHUYeCKHi IKCIIepUMEHT, 7abopaTopHbie pabOThI, MPAKTUKYM»).

O0o011aroIee MOBTOPEHHE.

O6o0OiieHe ¥ cuUcTeMaTH3alUs  Cojiep)KaHUs  pa3fiefloB  Kypca  «MexaHUKa»,
«MornekynsipHasi GpU3HMKa U TepMOAWHAMHKA», «DIeKTPOAUHAMUKa», «KoyiebaHUsI U BOJHBI»,



«OCHOBBI CrelIMa/IbHOM Teopuu OTHOCHTeNbHOCTH», «KBaHTOBas ¢u3uKa», «D/ieMeHTbI
aCTPOHOMUH U aCTPOPU3UKI».

Posmb U3MKM M acTPOHOMMM B SKOHOMHUECKOM, TeXHOJOTMYecKod, COLMalbHOU M
3TUUeCKOM cdepax [JesiTeJIbHOCTU 4Ye/loBeKa, pO/b UM MeCTO (U3MKU U AaCTPOHOMHM B
COBpEMEHHOW HAay4yHOW KapTUHe MHpa, 3HaueHWe OIMCaTeJbHOM, CUCTeMaTU3UPYIOLIei,
00BSICHUTE/TLHOW M TIPOTHOCTHUECKOH (MDYHKIUH (hU3ruecKoi TeopuH, Posib GHU3NUECKON TeOpPUU
B (hOpMUpPOBaHUU TIpe/iCTaB/ieHU 0 (hH3MUeCKOW KapTHHe MHUpa, MecTo (hM3UueCcKol KapTHHbI
MUpa B 0011[eM psiZly COBPEMEHHBIX eCTeCTBEHHO-HayUYHbIX TIPeZICTaBIeHHH O TIPUPO/IE.

MexnpeaMmeTHble CBA3H.

W3yuenue Kypca ¢u3vku yriayOaéHHOTO YpoBHS B 11 K/acce OCYILECTB/SIETCS C yUETOM
COZlepKaTe/lbHbIX MEXKIPeJAMEeTHbIX CBs3eld C KypCcaMd MaTeMaTHKW, OWOJIoTWH, XUMUH,
reorpavyi ¥ TEXHOJIOTHU.

MescnpedmemHble noHAMUS, C8A3aHHbBIE C U3yYeHUeM Memo0o8 HaAyYH020 NO3HAHUSL:
siBJieHWe, Hay4HbIM (akt, rurorte3a, ¢u3nWyecKas BeqMUWHA, 3aKOH, Teopusi, HabmojeHUe,
9KCIepUMeHT, MOo/le/TMpOBaHKe, MO/ie/ib, U3MepeHNe, TIOrPeLIHOCTH U3MepeHU, H3MepUTe/IbHbIe
nipubopkl, LK poBast 1abopaTopusl.

Mamemamuka: pelieHve CUCTeMbl YpaBHeHUIl. TpUroHomMeTpuueckue (QyHKLUU: CUHYC,
KOCHHYC, TaHI'eHC, KOTaHIeHC, OCHOBHOE TPUIOHOMEeTpUYeCKOe TOXK[EeCTBO. BeKTopbl M ux
MPOEKIIMM Ha OCH KOOpJMHAT, CJI0)KeHWe BeKTOPOB. [Ipor3BO/HbIE 3/1eMeHTapHbIX (YHKLIWHI.
[Tpu3Haku 1oJ00ust TpeyTroILHUKOB, OTIpe/iesieHre TIUIOMIaN TVIOCKUX (GUryp u 00béma TeJl.

Buonozusn: sneKTpyuyeckue sIBJIeHUs B >KUBOW TpUpojie, KosiebaTesbHble ABW)KEHUS B
JKUBOM  TIpUpOZle,  SKOJIOTMYeCKHMe  PUCKM  TpU  TPOU3BOJCTBE  3JIEKTPOIHEPTHH,
3/IeKTPOMAarHUTHOe 3arpsis3HeHue OKpY’Karolllell cpefbl, y/bTPa3ByKOBasi [AMarHOCTHKA B
MeJULIVHe, ONITUYeCKHe sIBJIeHUsI B )KUBOU MpUpoOJe.

Xumus: cTpoeHMe aTOMOB M MOJIEKYJ, KpHUCTa/ylMueckasi CTPYKTypa TBEDbIX Tell,
MeXaHHU3Mbl 00pa30BaHusI KPUCTA//TMYECKOU PEIIETKY, CTIeKTPa/IbHBINA aHa/u3.

TI'eozpacpus: MarHuTHBIE T0J/tOCA 3€MJIH, 3a7le)KM MarHUTHBIX Py, (OTOoChEMKa 3eMHOM
TOBEPXHOCTH, cericMorpad.

TexHono2us: IpuMeHeHUe TTOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHMTOB, 371€KTPO/IBUraTe b
flkobu, reHepaTop TiepeMEHHOTO TOKa, WHIYKIMOHHAs Tiedb, JIMHUM 3JeKTporepejad,
3/7IeKTPO/[BUraTeb, pajilap, PpaJUONPUEMHMK, TeleBU30p, aHTeHHa, TenedoH, CBY-reus,
yAbTpPa3ByKOBasi [MAarHOCTWKA B TeXHUKe, TIPOEKLIMOHHbIM arrmapar, BOJIOKOHHAsl OITHKa,
conHeuHast OaTapesi, CITyTHUKOBbIe MPUEMHHUKH, siZiepHasi SHePreTHKa U 9KOJIOTMUeCKHe aCIIeKThI
eé pasBuTHs.



IINMTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA IIPOIPAMMBI I1I0 ®U3MKE HA
YPOBHE CPEJHEI'O OBLIEI'O ObPASOBAHUAJIMYHOCTHBIE PE3YJIBTATEI

JINHHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIEe pe3y/JbTaThl 0CBOeHUs1 yueOHOro npeaMera «Du3nKa» J0HKHBI OTPaXkaTh
TOTOBHOCTb M CIOCOOHOCTH 0OyUaroMxcsi pyKOBOACTBOBaThCs C(HOPMUPOBAaHHOM BHYTPeHHeH
MO3UL[MeNl JMUHOCTH, CUCTEeMOM LIEHHOCTHBIX OpHEeHTAalUil, TO3UTUBHBIX BHYTPEHHHX
yOeX/IeHu, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM DPOCCHMCKOTO  OOIecTBa,
paciiiMpeHye »KU3HEHHOTO OIbITa U OMbITa [IeATebHOCTH B TPOL[ecCe peanu3aliii OCHOBHBIX
HarpaB/ieHUH BOCIUTATEbHOM /leaTeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

rPaXKIaHCKOT0 BOCIIUTAHUSA:
® copMHUPOBAHHOCTh TPAKAAHCKOM TMO3UIMU oOOyuaroiierocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUICKOro 00I1leCTBa;
® [pUHSATHE TPAJUIMOHHBIX 00IeYe/0BeueCKUX I'yMaHUCTUUECKUX U IeMOKPAaTHUeCKUX
LIEeHHOCTeM;

® TOTOBHOCTh BECTH COBMECTHYIO /IeSiTeJIbHOCTh B MHTEpecaxX TPa)KJaHCKOTO O0IIecTBa,

y4acTBOBAaTh B CaMOYIIPaBJIeHHUH B 00pa3oBaTe/IbHOM OpraHu3alyy;

® yMeHUe B3aWMO/IeHiCTBOBaTh C COI[MA/JIbHBIMM WHCTUTYTaMH B COOTBETCTBUU C UX

GYHKI[USIMU ¥ Ha3HauUeHUEeM,;
® TOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOM esITe/TbHOCTH.
NaTpPHUOTUYECKOT0 BOCIUTAHMSA:
¢ c(opMHUPOBaHHOCThL POCCUNCKON I'PaXK/JaHCKOW UJIeHTUYHOCTHU, TTaTPUOTU3MA;
® [|eHHOCTHOe OTHOIIIeHHWEe K TOCyJapCTBEHHbIM CHMBOJAM, AOCTMXKEHUSIM POCCHUHCKUX
YUEHBIX B 00/1aCTH (PM3UKU U TEXHUKE.
AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHHUS:
¢ ¢hOpMHUPOBAHHOCTL HDAaBCTBEHHOT'O CO3HAHMSI, ITUUECKOTO TOBe/IeHUS;
® (rMocOOHOCTh OIleHMBAaTh CUTyal[Ml0 U TPUHUMaThb OCO3HAHHbIE  DelleHUs,
OpPHEHTHUPYSCh Ha MoOpajbHO-HPABCTBEHHbIe HOPMBI U I[€HHOCTH, B TOM UHC/Ie B
JedTe/TbHOCTU YUYEHOr0;
® 0CO3HaHHe JIMYHOTO BKJIaZia B TIOCTPOEHHEe YCTOMUYMBOTO OyAyiiero.
3CTeTHUYeCKOro0 BOCTIMTAHHUA:
® SCTeTUYeCKOe OTHOILIeHHWe K MHpYy, BK/OUasi 3CTeTUKYy HAayyHOro TBOPUeCTBa,
NIpUCy1Lero (pusnueckon Hayke.
TPY/I0BOT0 BOCIIMTAaHHUSA:
®* UHTepeC K Ppa3/iuuHbIM cdepaM TpodecCHOHaNbHON [esTeIbHOCTH, B TOM YHC/Ie
CBSI3aHHBIM C (PU3UKOM M TeXHUKOM, yMeHHe COBepIllaTh 0CO3HaHHBIN BBIOOD Oyaylieit
nipodeccry U peasm30BbIBaTh COOCTBEHHbIE )KU3HEHHbIe T/1aHbI;

® TOTOBHOCTb M CITOCOOHOCTH K 0Opa30oBaHUIO M caMO0Opa30BaHMIO B 00/1acTH (DU3MKH

Ha MPOTSDKEHWH BCel >KU3HU.
IKOJIOTMUECKOr0 BOCTIMTAHUA:

* c(hOpMHUPOBAaHHOCTh JKOJIOTHUECKON KY/bTYPbI, OCO3HaHHE T/100a/BbHOTO XapakTepa

9KOJIOTUUeCKUX TIPo0O/iem;

® [UIAaHUPOBaHHE U OCYILL[eCTB/IeHUe IeCTBUI B OKpY»Kalollleil cpefie Ha OCHOBe 3HaHUs

1jesiell yCTOWUYMBOTO pa3BUTHsI UeioBeuecTBa;



pacivpeHye OIbITa [eSTeJbHOCTU 3KOJIOTMUeCKOW HarpaB/leHHOCTH Ha OCHOBe
MMEIOLLMXCsl 3HaHUM 10 (Hr3MKe.

LEHHOCTU HAYYHOI'O ITO3HAHUSA:

C()OPMHUPOBAHHOCTb MHUPOBO33DEHUS, COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO
pa3BUTUS (HU3UUECKON HAYKU;
OCO3HaHHe L|eHHOCTH HAy4YHOM [esiTeJIbHOCTH, IOTOBHOCTb B IIpOLiecCe MW3yuyeHUs
GU3MKM  OCYILIeCTB/IATh  IPOEKTHYHO U KCC/Ie[0BaTelbCKyl  [esTe/lbHOCTb
VIHIUBU/IYa/IbHO U B IPYIIIIe.

METAIIPEJIMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE yUeOHbIe JeiCTBUSA
Ba3oBbie jiorHuecKue JelCcTBUA:

CaMOCTOSITe/IbHO (DOPMYJTUPOBAaTh M aKTyaIM3UpOBaTh IMpobJeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

oTipeiesisiTh 1ie/iv JesTe/TbHOCTH, 3a/laBaTh apamMeTpbl U KpUTEPUHN UX JOCTHKEHMUS;
BBISIB/ISITH  3aKOHOMEPHOCTHM M TPOTUBOpEUMsi B paccMaTpyBaeMbIX (DH3UUeCKUX
SIBJIEHUSIX;

pa3pabaTbiBaTh TIIaH pellleHds] Tpo0/eMbl C yuéTOM aHa/lu3a WMEFOIUXCS
MaTepHabHbIX U HeMaTepHUasbHbIX peCypCoB;

BHOCUTb KOPDEKTHUBBHI B /leATe/IbHOCTh, OLIeHWBAaTh COOTBETCTBHE Pe3yJ/bTaTOB LieJIsiM,
OLIeHMBAaTbh PUCKU MOC/Ie/[CTBUN 1eATe/TbHOCTH;

KOOD/IMHUPOBAaTb U BBITIOJHATh PaboTy B YC/IOBUSIX peanbHOT0, BUPTYa/lbHOTO M
KOMOWHUPOBAHHOTO B3aMMOZEHCTBUS;

pa3BUBATh KPEAaTHBHOE MBIIIIEHHE TIPU PellleHUH XXKU3HEHHBIX IPoOJieM.

Ba3oBbie ucciefoBare/ibCKie AeCTBYSA:

B/Ia/leTh HAYYHOH TePMUHOJIOTHeH, K/IF0UeBbIMU TOHATUSIMU M MeTOZaMU (pU3UUeCKOu
HayKW;

B/a/leTh HaBbIKaMH YyueOHO-MCC/ieloBaTe/IbCKOW U TIPOEKTHOW /IesiTe/TbHOCTU B
obmacty (UMK, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITeJTbHOMY TIOHCKY
METO/IOB pelleHus] 3ajady (U3NUYeCcKOro COofepXaHUs, TMPUMEHEHUI0 pa3/IhYHbIX
MeTO/|0B TO3HaHUSI;

BJIa/leTb BU/IAMU [leATe/IbHOCTH TI0 TI0JyueHHI0 HOBOTO 3HaHWs, ero MHTepIipeTalyy,
npeoOpa30BaHUI0 ¥ IPUMEHEHHIO B PA3/IMUHbBIX YUeOHBIX CUTyalL[UsiX, B TOM YKC/Ie TIPU
CO3JIaHUH yueOHBIX MTPOEKTOB B 00/1aCTU QU3UKH;

BBISIB/ISITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3W U aKTya/lu3WpOBaTh 3a/jauy, BbIJBUraTh
TUNOTe3y e pelleHusl, HaxOAWUTb apryMeHThl [/sl [l0Ka3aTe/JbCTBa CBOMX
yTBep)XeH!l, 3a/jaBaTh apaMeTPbl U KPUTEPUU pelleHus;

aHa/lM3UpOBaTh I[IO/lyYeHHble B XO/le peLleHus] 3aaud pe3y/bTaTbl, KPUTHUYECKU
OLIeHMBATh WX [JOCTOBEPHOCTh, POTHO3MPOBATh U3MeHeHHe B HOBBIX yC/IOBUSIX;
CTaBUTh U (POPMY/TUPOBaTh COOCTBEHHBIE 33/laui B 00pa30BaTe/IbHOW JIeITe/TbHOCTH, B
TOM UHCJIe TIPY U3yueHUU (U3KKY;

[laBaTh OIIeHKY HOBLIM CHUTYyaL[UsIM, OL|eHUBaTh MPUOOPETEHHBIN OTIbIT;

yYMeTbh MepeHOCUTh 3HaHUsI 110 (PU3UKe B TIPAKTHUECKYI0 00/1aCcTh )KU3HeJesITeTbHOCTH;
yMeTb UHTeTPUPOBATh 3HAHUsI U3 Pa3HbIX MPeJMEeTHBIX 00J1acTeil;

BbI/IBUTaTh HOBbIE U/leH, Npe/jlaraTb OPUTrHMHa/IbHbIE MOAXO0/bI U PelleHus;



CTaBUTHb HPO6J'I€MI:I " 3a1a4H, [0ITyCKarolire a/JIbTepHATHUBHLIE DEIIEeHN .

Pabora ¢ uadopmariueii:

B/IQ/IeTh HaBbIKAMU T[IOJIyYe€HUs HWHGOpPMaLUK  (PU3UUECKOTO COZEpP)KaHUST U3
WCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITE/IbHO OCYIIeCTB/ISATh TIOUCK, aHaJIu3,
CUCTEeMATU3alMI0 W MHTEepIIpeTaluio MH(OpMAI[MM pa3WyHbIX BUZOB W (GOpM
Tipe/ICTaB/IeHusI;

OLIeHUBATb JIOCTOBEPHOCTh WH(OPMALUY;

WCTIO/b30BaTh Cpe/icTBa MH(MOPMAIIMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pellleHd KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHW3al[MOHHBIX 3a/lay C
cobmofeHrieM  TpeOOBaHW  SPrOHOMUKM, TEXHMKH 0€30MacHOCTH, T'MTHeHbI,
pecypcocOepe)xeHusi, TPaBOBBIX U 3THUECKUX HOPM, HOPM HHGMOPMAIMOHHON
0e30I1acHOCTH;

Co3/laBaTh TEKCTbl (PU3UUECKOT0 COZiep)KaHWs B Pa3IduHBIX ¢opMaTax C yuETOM
Ha3HaueHWs WHGOpPMAIUK U 11eJIeBOM ayJUTOPHUM, BBIOMpasl ONTHManbHYI (hopMy
TIpe/ICTaB/IeHUsI ¥ BU3ya/In3aliyu.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /|efiCTBUA:

OCYI[eCTBJISITH 00OII[eHre Ha ypPOKaX (DU3UKK ¥ BO BHEYDPOUHOU JIeSITe/TbHOCTH;
pacro3HaBaTh MPeNOChIIKA KOHPIUKTHBIX CUTyallUi U CMSITUaTh KOH(JIUKTHI;
Pa3BEPHYTO U JIOTUYHO HM3/laraTh CBOK TOUKY 3PEHHs C MCII0/Ib30BaHHEM $13bIKOBBIX
CpeJCTB;

MOHUMATh Y UCTI0Th30BaTh MPEUMYII[eCTBa KOMaHJHOW U UHANBUAYaTbHON paboThI;
BbIOMpATh TEMaTUKY U MeTO/Jbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX WHTEPECOB U
BO3MOXXHOCTEM Ka)K/[0T0 ujieHa KOJI/IeKTHBa;

MPUHUMAThL LieJId COBMECTHON [esiTe/IbHOCTH, OPraHW30BbIBaTh M KOOPJAWHUPOBAaTh
JIeWCTBUS IO €€ [OCTM)KEHWIO: COCTaBJISAThb IIaH JeMCTBUMW, pacrpefesiTb Pod C
yuéTOM MHEHUH Y4aCTHUKOB, 00CY)X/1aTh pe3y/IbTaTbl COBMECTHOU PabOThI;

OlLIEHWBAaTb KaueCTBO CBOEr0 BK/aJa M KaXJOr0 yYaCTHHMKa KOMaHZbl B OOIIMiA
pe3y/ibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

ripe/ijiaraTh HOBbIe TIPOEKThI, OLIEeHUBAaTh U/leU C TO3UL[MHM HOBU3HbI, OPUTUHA/ILHOCTH,
MpakTUYeCKOoW 3HaUMMOCTH;

OCYILIeCTBJISITh TIO3UTUBHOE CTpaTerMueckoe TOBe/leHHWe B Pas3/IMUHBbIX CUTyaLHsiX,
TIPOSIB/IATH TBOPUECTBO M BOOOpakeHHe, ObITh MHULIMATHBHBIM.

PeryisTUBHBIE YHUBepCa/IbHbIe yYeOHbIe JeiCTBUS
Camoopranu3sanus:

CaMOCTOSITE/TILHO OCYIIECTBJIATh MO3HABATe/bHYIO JeSITe/IbHOCTb B 00/1aCTH (U3UKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTb U (JOPMY/IMPOBATh COOCTBEHHBIE 3a/1aUM;
CaMOCTOSITe/IbHO COCTABJIATh TUIAH PeIlleHUs] paCUETHBIX M KaueCTBEHHBIX 3afiau, IJlaH
BBITTOJIHEHUS] TIPAKTUYeCKOW paboThl C YUETOM HMMEIOIIUXCS PecypCcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/IIOUYTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaL|HsIM;

PaCIIMPSATh pAMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBe JIMUHBIX TPe/ITIOUTeHUH;

JleJ1aTh OCO3HAHHbBIN BbIOOP, apryMeHTHPOBaTh ero, OpaTh Ha Ce0st OTBETCTBEHHOCTH 3a
pelieHue;

OLI€EHUBATb NTPUOOPETEHHBIN OIIBIT;

criocobcTBoBaTh (hOPMUPOBAHMIO U TIPOSIBJIEHWIO JPYAWLIMM B 001acTh  (U3UKH,
TIOCTOSTHHO TIOBBIIIIATE CBOM 0O6pa30BaTe/IbHBIN U KY/IbTYPHBIN YPOBEHb.



CﬂMOKOHTpOJ’lb, 3MOL[I/IOHHJ1belﬁ HUHTE/1/IeKT:

JlaBaThb OLIEHKY HOBBIM CUTYyal|UsiM, BHOCUTb KOPPEKTUBBI B JleATe/IbHOCTD, OL[eHUBAaTh
COOTBETCTBHE pe3y/IbTaToB LiesIsiM;

B/a/leTb HaBblKaMU [I03HaBaTe/JbHOW peQieKCMM KaK OCO3HaHHWSl COBeplIaeMbIX
JleMICTBUM U MBIC/IUTENbHBIX MPOLIECCOB, UX pe3y/IbTaTOB U OCHOBaHMI;

VICTI0/1b30BaTh MPUEMBI pedieKCUH /IS OLIeHKU CUTYallly, BbIOOpa BEPHOTO pellieHNs];
yMeTb OL|eHUBaTb PUCKU U CBOEBPEMEHHO NPYHUMATh PeLIeHHs 110 X CHWKEHUIO;
NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPYTHX [IPU aHa/li3e pe3y/bTaToB JlesTebHOCTY;
NIPUHUMATH Cebs1, TOHMMast CBOM HeZJOCTAaTKH 1 I0CTOVMHCTBA;

NIPUHUMAaTh MOTHBbI M apI'YMEHThI IPYTUX MPY aHa/lr3e pe3yJbTaToB JlesiTelbHOCTH;
TIPH3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B mporjecce AOCTM>XeHUsI JTMYHOCTHBIX pe3y/bTaTOB OCBOEHUsI TPOTpaMMbl 10 (U3MKe MAJist
YPOBHsI cpefiHero o0iiero obpa3oBaHust y 00yuaroIUxcsi COBepILIeHCTBYeTCS] SMOLIMOHAbHBIN
VIHTe//IeKT, pe/IioJiararoiiyuii copMHUPOBaHHOCTD:

CaMOCO3HAHUs, BK/IOYAIOIIET0 CMOCOOHOCTh TIOHMMATh CBOE  3MOLIMOHAJBHOE
COCTOsIHHMEe, BH/ETh HAllpaB/leHUs Pa3BUTHUs COOCTBEHHOH 3MOL[MOHANBLHOM Cdephl,
ObITH yBepeHHBIM B cele;

CaMOpery/MpoBaHMsl,  BK/IIOYAIOLIEr0  CAMOKOHTPO/b,  yMeHHWe  TPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIOBeJileHHe, CIOCOOHOCTb  aJaNTHPOBAaThCs K
9MOLIMOHA/IEHBIM U3MEHEHUSIM U MPOSIB/IATh TUOKOCTh, OBITh OTKPBITHIM HOBOMY;;
BHYTPEHHel MOTHBALIMH, BK/IIOYAIOIIEH CTpeM/IeHHe K JOCTWKEHHUIO L[eJIU U YCIexy,
ONTHMM3M, HHULIIaTUBHOCTDb, YMEHHeE [[eliCTBOBATh, UCXO/Isl U3 CBOMX BO3MO)KHOCTEH;
SMIATHH, BKJIIOYArOIell CrTocOOHOCTh TIOHMMATh 3MOLIOHATIbHOe COCTOSTHHE [[PYTHX,
YUMTBIBAaTb €ro IpU OCYIeCTBI€HUH OOIIeHHs, CIOCOOHOCTE K COYYBCTBHHO U
COTIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BK/IFOUAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLIEHUS C
JOPYTHMU JIFOABMH, 3a00TUTHCS, TIPOSIB/ISITh MHTEPEeC U pa3peliaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIBTATHI

K koH1y obyuenusi B 10 Kaacce npeMeTHble pe3yabTaTbl Ha yrayOI6HHOM YDPOBHE [JO/KHBI
OTpa)kaTh C(hOPMHUPOBAHHOCTh Y 00YUarOIUXCsl YMEeHUI:

MOHUMAaTh POb (PU3MKKM B SKOHOMHUECKOW, TeXHOJOTMUecKoW, 35KOJ0ruuecKowu,
COL[MA/IbHOW U 3THYeCKOi cdepax JesTeNbHOCTH Ye/ioBeKa, pojib U MeCTO (PU3UKU B
COBpeMEeHHOU Hay4HOU KapTUHe Mupa, 3HaueHue ornucarenbHOMH,
cucTeMaTU3Upyolel, 0ObICHUTENbHON U MPOTHOCTUUECKOW (YHKIMNA (U3nuecKoit
TEOPUM — MEeXaHWKH, MOJIEKYJ/SIpHOW (DU3UKU M TepMOJWHAaMUKH, POJb (U3UUYECKOU
TeOpyuu B OpMHUPOBAHWH TIpe/ICTaBIeHUM 0 (PU3MUeCKOi KapTuHe MUPa;

pasnuuaTh YCJAOBUSI TIPUMEHHMMOCTU Mofenell (U3UuecKux Tel W TPOLIeCcCOB
(sIB/IeHMIA): WHepIMa/IbHasi CUCTeMa OTCYéTa, abCOJTFIOTHO TBEP/[0€e Tesl0, MaTephasbHast
TOUKa, PABHOYCKODEHHOe [BWKeHUWe, CBOOOAHOe TajleHWe, abCOIOTHO yripyras
nedopmanyisi, abCOIFOTHO YTIpyroe v abCOIOTHO HEYNPYroe CTOJIKHOBEHHS], MOJeny
rasa, >KMJKOCTU U TBEpPAOro (KpUCTA/J/IMUeCKOro) Tesja, WeasbHbIMA ra3, TOUEUHbIN
3apsifi, OAHOPOJHOE 3/IeKTPUYecKoe T0JIe;



pa3nnuath yc/ioBUs (TPaHHUIBI, 00/1IaCTH) TIPUMEHHUMOCTH (PHU3MYeCKHUX 3aKOHOB,
MOHUMAaTh BCeoOIMi XapakTep (QyHAaMeHTa/lbHbIX 3aKOHOB W OTPaHUUEHHOCTh
VICTI0JIb30BaHMs YaCTHBIX 3aKOHOB;

aHa/M3UpOBaTh W OOBSICHATH MeXaHWUeCKue TIPOIecChl U SIBJIEHUS, HCTIOb3YS
OCHOBHbIE TIOJIO)KEHHUSI W 3aKOHbl MeXaHUKW (OTHOCUTETBbHOCTb MeXaHWUYeCcKOro
JBWKeHUs, (opMy/bl KMHEMaTHMKU PaBHOYCKODEHHOI'O [BIWKeHMsl, Mpeobpa3oBaHust
lamunes fAns  CKOPOCTM M IepeMelljeHus, 3akOHbl HploOTOHA, NpUHLMI
OTHOCUTeJIbHOCTA ['anusesi, 3aKOH BCEMHPHOIO TATOTEHUs, 3aKOHbI COXpaHEeHWs
UMITy/IbCA ¥ MeXaHW4YeCKOM OJHeprud, CBs3b pabOTbl CHIBI C HW3MeHeHWeM
MeXaHWUeCKOM SHepruy, YCJIOBUS paBHOBeCUsl TBEDAOro Teja), IpPU 3TOM
WCIIO/Ib30BaTh ~ MaTeMaThueCKoe  BbIpaKeHWe  3aKOHOB, yKas3blBaTb  YCJIOBUSA
MIPUMEHUMOCTU (PU3MUeCKHX 3aKOHOB: Mpeobpa3oBaHuii ['anuesi, BTOPOro U TPeThero
3aKOHOB HbIOTOHA, 3aKOHOB COXpaHeHUsI UMITy/IbCa U MeXaHUYeCKOW SHepruu, 3aKoHa
BCEMUPHOI'O TATOTeHUS;

aHaNM3VpOBaTh U OOBSCHATH TEIUIOBbIe TPOLIECCHI U SIBJIEHUS], MCII0JIb3ysl OCHOBHbIE
nosioxkeHdss MKT U 3aKOHbI MOJIEKY/ISIDHOM (U3MKU W TepPMOAWHAMUKMU (CBSI3b
JlaBJIeHWsI W/lealbHOTO Ta3a Co Cpe/ilHeld KWHeTUUYeCKOW SHepryuer TeryjioBOro ABMKeHUS
Y KOHLIeHTpallMed ero MOJ/eKyJ, CBs3b TeMIlepaTypbl BellleCTBa CO CpeJHeM
KVHEeTUYeCKOW JSHepruver TervioBOro [BWKEHUS ero 4acTvll, CBfI3b JlaB/eHUs
W/leaJlbHOTO ra3a C KOHL|eHTpaluel MOJIeKy/Jl W ero TemriepaTypold, ypaBHeHue
MenpeneeBa—KnanelipoHa, mMepBblii 3aKOH TepMOJVMHAaMHUKH, 3aKOH COXpaHeHUsl
SHePruu B TeIUIOBBIX IIpoLjeccax), IPU 3TOM MCII0/Ib30BaThb MaTeMaTH4ecKoe
BbID&KEHHE 3aKOHOB, YKas3blBaTb YC/IOBUs NPUMEHUMOCTH ypaBHeHUs MeH[eneeBa—
KnanelipoHa;

aHaNM3VUpOBaTh U OOBSICHATH 3JIEKTPUUECKHe SIB/IeHWs, HCIIO/b3ys] OCHOBHBIE
TI0JIO’KEHHSI U 3aKOHBI 3JIEKTPO/IMHAMUKY (3aKOH COXPaHEHHs 3/IeKTPUUeCKOro 3aps/a,
3akOH  KysioHa, TMOTeHIMa/bHOCTb  3JIGKTPOCTATUYeCKOro  I10/1s,  INPUHLUI
CYTIepHO3ULIMU 371eKTPUYECKUX T0JIeH, TIPY 3TOM YKa3sbIBasi YC/IOBUS NMPUMEHUMOCTH
3akoHa KyJsioHa, a Takke IpakTUUeCKU BaKHble COOTHOLLIeHHWs: 3aKOHbl OMa [/
yuacTKa Lieli1 U /11 3aMKHYTOM 3/1eKTpUUecKoi 1ienH, 3aKoH [xoyns—JleHuja, npaBuia
Kupxroda, 3akonb1 Papaziesi A1 371€KTPOJIM3a);

OMNUChIBaTh (M3MUeCKHe TMPOLIeCChl U sIBJIEHUs, UCTO/b3Ysl BeJIMUUHBI: IlepeMellieHue,
CKOPOCTb, YCKOPeHVe, UMITYJ/IbC Tejla ¥ CUCTeMBbI TeJl, CUjla, MOMEHT CUJIbI, /laB/IeHue,
TOTeHL[Ma/IbHAsl SHeprusi, KWHeTHUecKas JHeprus, MexaHuuecKas SHeprus, pabora
CU/bl, LIEHTPOCTpPeMUTe/IbHOe YCKOpeHHWe, Cuja TsKeCTH, Cula YIpYyrocTH, cujia
TPeHUsi, MOILIHOCTb, SHEePTHsi B3aUMO/IeMCTBUs Tesla ¢ 3eM/éil BO/IM3U eé TOBePXHOCTH,
SHeprusi ynpyro jedbopMali TPYKUHBI, KOJIWYECTBO TeIUIOThI, abCo/OTHas
TeMmIiepaTypa Tena, paboTa B TepMOJAVWHAMUKe, BHYTPEHHSSI SHEeprusi M/eanbHOro
O[JHOATOMHOT'O Ta3a, paboTa WfeanbHOrO ras3a, OTHOCHTeNbHas B/IaXKHOCTh BO3[yXa,
KII[] wpeanbHOro TeIJIOBOIO [JBUrarTesisl; 3JIeKTpUYeCKoe I10j1e, HalpsyKEHHOCTh
3JIEKTPUYECKOrO I0JIsl, HANPSsUKEHHOCTh IT0JII TOUEYHOIO 3apsifia WM 3apsKeHHOIrO
1iapa B BaKyyMe U B [U3/IeKTPUKe, ITOTeHLual 3/IeKTPOCTaTUYeCKOro I10Jis, pa3HOoCThb
NOTEHL|MA/IOB, 3/IeKTPOJBIXKYLLjasl CWJa, CU/la TOKA, HalpsDKeHWe, MOILHOCTb TOKa,
3/IeKTpUuUeckass éMKOCTb IJIOCKOIO KOHJZeHCaTropa, COIpPOTHBI/IEHWe ydacTKa Lielu C
[0C/IelOBaTe/IbHBIM U [apajule/ibHbIM  COeIMHeHWeM  pe3UCTOpPOB,  SHeprus
3JIEKTPUYECKOro I10JIs1 KOHZIeHCaTopa;



O0BSICHATL  O0COOEHHOCTM TIPOTeKaHUs (U3NYECKUX  SIBJIEHWM: MeXaHU4eCcKoe
JIBIDKeHWe, TerJioBoe [BI)KEHHWe UaCTUI] Bell[eCTBa, TeIJIOBOe paBHOBeCHUe,
OpoyHOBCKOe /iBWKeHue, anddy3susi, ucrnapeHue, KAMeHWe U KOHZAEHCAIVs, T/IaB/IeHHe
M KpUCTa/UTM3allvs, HarpaB/leHHOCTh  Teruiornepefiaud,  3/7eKTpu3alus  Tel,
9KBUTIOTEHIIMATBHOCTb TTIOBEPXHOCTH 3apSPKEHHOTO MPOBOTHUKA;

MPOBO/IUTh WCC/e[iloBaHUe 3aBUCUMOCTH O/IHOM (hM3MUeCKOM BeJIMUMHBbI OT APYrou C
WCTIONb30BaHUEM TIPSMBbIX W3MepeHUud, TIpU 3TOM KOHCTPYHMPOBaTh yCTaHOBKY,
(UKCUpPOBATb pe3yJbTaThl TOJYYEeHHOW 3aBUCHUMOCTH (U3WUECKHUX BeUYMH B BHUJE
rpadMKOB C Y4ETOM abCOMIOTHBIX TIOTPEIIHOCTeH W3MEepeHWH, Jie/laTh BBIBOJBI 10
pe3yJibTaTaM UCC/IeI0BaHus;

TIPOBO/IUTh KOCBEHHbIE H3MepeHus (U3UUeCKMX BeJIMUWH, TP 3TOM BBIOMpATh
ONTUMAJIbHBIA METOJI W3MEpEeHHs, OlLIEHWBaTb aOCOIOTHbIE U  OTHOCHTE/IbHbIE
TIOTPEIIHOCTH TIPSIMBIX U KOCBEHHBIX H3MepeHUH;

MIPOBOJIUTh ~ OMBITBI TI0 TPOBEPKe TIPeJIOYKEHHOM THUIOTe3bl:  IJIAHUPOBaTh
9KCTIePUMEHT,  CoOMpaTh  JKCIepUMEHTabHYI0  yCTAHOBKY,  aHaJW3UPOBATh
TI0JTyYeHHbIe pe3y/IbTaThl U [lelaTh BBIBOJ, O CTATyCe TMpe//IOKeHHON TUTIOTe3bl;
cobsogaTh mpaBuia 6e30MacHOro Tpy/a TIpY TIPOBE/IEHUHM UCC/Ie[0BaHUN B paMKax
yueOHOr0 3KCIepUMeHTa, MpPaKTHKyMa W y4eOHO-MCC/ie/[0BaTeIbCKONH W TPOEKTHOMN
JeITeTbHOCTH C HCIO/b30BaHUEM W3MEPHUTETbHBIX YCTPOWCTB M J1abOpaTOPHOTO
obopy/ioBaHus;

pelllaTh pacyéTHble 33Jaui C SIBHO 3aZIlaHHONM U HesBHO 3aJlJaHHONM (H3UUeCKOU
MO/IeJIbI0: Ha OCHOBaHMM aHalu3a YCIoBUsi 0OOCHOBBIBaTH BBIOOp (hH3HMUecKoi
MO/Ie/d, OTBeuarolleid TpeOOBaHWSM 3aJaud, TPUMEHSATb (OPMYJbI, 3aKOHBI,
3aKOHOMEDHOCTM U  TIOCTY/laThl (PU3MUECKUX TEOpHUH TIPU  HKCIOh30BAHUHU
MaTeMaTHYeCKUX MeTO/IOB peIleHus 3a/lay, TPOBOAUTH PpacuéThl Ha OCHOBAHUHU
UMEIOIIUXCsA JaHHBIX, aHa/lM3UpOBaTh pe3y/ibTaThl M KOPPEKTUPOBaTb METO/bI
pellieHus C YUYETOM TOTyUeHHbIX pe3y/bTaToB,;

pelliaTh KaueCTBeHHbIe 3aflauu, TpeOytoIye MpuMeHeHUsT 3HaHWM U3 Pa3HBIX pa3fiesioB
Kypca (U3MKH, a TakKe WHTerpalud 3HaHWM W3 APYTUX MpeAMeTOB eCTeCTBeHHO-
Hay4YHOTO IMKJ/a: BbICTPAMBATh JIOTUUYECKYIO LIeTIOUKY pacCyXJeHW C Oropoi Ha
M3yueHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (pr3ruecKue sBIeHNUsT;

WCTIO0/Tb30BaTh TeOPeTHYeCKUe 3HaHUS [l 00bsSICHEHUsT OCHOBHBIX TIPUHIUIIOB PaboThI
W3MEePUTE/TbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKHX TTPOLECCOB,;
TIPUBO/IUTH MPUMEPhI BK/Ia/la POCCUHCKUX U 3apy0eXXHbIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE TMPOLIECCOB OKPY)KAIOIEr0 MHpa, B pa3BUTHE TEXHUKH H
TEeXHOJIOTU;

aHa/IM3UpPOBaTh U  OL[eHWBATh TIOC/Ie[CTBUSI OBITOBOM U  IPOU3BO/CTBEHHOM
JlesiTeTbHOCTU YesioBeKa, CBsI3aHHOW C (U3MUeCKMMHU TIpolieccamu, C TI03ULUM
9KO/IOTMYeCKOM 0e3011acHOCTH, Tipe/iCTaB/IeHUM 0 palMoHaIbHOM
TIPUPOZIOTIOIB30BAHNYM, a TaK)Ke pa3yMHOM HCIIOb30BaHUM [JOCTH)KEHUM HayKu |
TeXHOJIOTHH /IJ1s1 a/TbHENIIIero pa3BUTHS Ye/I0BeUEeCKOT0 00I[eCTBa;

NIPUMEHSITh pa3/InuHbIe CrIoco0bl paboThl ¢ MH(OpMaLMel Gpr3nyeckoro cofep>KaHus C
WCTO/Ib30BaHEM  COBpPeMEeHHBbIX HMH(OPMAIIMOHHBIX  TEeXHOJIOTHUH, TpU  3TOM
WCTIO/Ib30BaTh ~ COBpeMeHHble  HMH(MOPMAlLIMOHHBIE  TEXHOJOTWU [/ TIOMCKa,
repepabOTKU U TIpebsB/IeHUsT yuyeOHOM W Hay4YHO-TIOMY/SIPHOM HHGMOpPMaLIWH,
CTPYKTYPHUDOBaHHUsi W WHTepIipeTaliu WH(OPMAaLMH, TOJYYeHHOM U3 pa3/MuyHbIX



HCTOYHHMKOB, KPUTUUECKHM aHA/TM3UPOBATh TOyUYaeMyro WH(GOpPMAIUIO U OLIeHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBe WMEIOIIMXCS 3HAHWM, TaK W Ha OCHOBEe aHaiu3a
WCTOYHMKA UH(POPMaILUY;

NPOSIB/IATG  OpPraHMW3allMOHHbIE W TI03HaBaTe/IbHble YMEHUs CaMOCTOSITE/TbHOTO
npuoOpeTeHUs] HOBBIX 3HAHWM B TIPOLIECCE BBLITIOJIHEHUS TIPOEKTHBIX U yuyeOHO-
HCCIe/JOBaTe/IbCKUX padorT;

paboTaTh B TPYyIe C WCIIOJHEHWEM Ppa3/IMYHbIX COLMA/IbHBIX pOJiel, TMIaHUpPOBaTh
paboTy TpyIMbl, palMOHANbHO pacCIpe/iensaTh [JesTeJbHOCTh B HECTaHZAPTHBIX
CUTYalLUsIX, a/[eKBaTHO OL|eHWBATh BK/aJ| KaXX/JOr0 U3 YUaCTHUKOB TPYIIbI B pPellleHHe
paccMaTpuBaeMoil MpoOieMbr;

NPOSIB/IATG MOTHBALMIO K  Oyaymiedi npodecCUoHa/bHOW — /IeATebHOCTH  T10
CMeLUabHOCTSAM (PU3UKO-TEXHUUECKOTO MPOdUIIS.

K koniy obyuenusi B 11 kaacce ripejMeTHbIe pe3y/bTaThl Ha yray0/JEHHOM YPOBHE JOJKHbBI
oTpakaTb C(hOPMHUPOBAHHOCTD y 00yUaroINXCsl YMeHUH:

MOHUMAaTh poOJib (U3UKM B 3KOHOMHUYECKOW, TEeXHOJOTMUeCKOM, COLUalbHON U
5TUYeCKON cdepax JesTeNbHOCTH Ye/lOBeKa, pPojib U MeCTO (PM3MKU B COBPEMEHHOU
Hay4YHOU KapTHMHe MUpa, PO/ib aCTPOHOMUM B MPAKTUUECKOW J1esiTe/TbHOCTU YesioBeKa U
Jla/ibHelllleM  Hay4yHO-TeXHWYeCKOM  pa3BUTHM,  3HAueHWe  OMMCaTe/bHOW,
cucTeMaTU3Upyolel, 0ObSICHUTENbHOW U TPOTHOCTMUECKOW (YHKIMNA (U3nuecKoi
TEOPUU — 3JIEKTPOJWHAMMKH, CTlelldabHOM TeopUd OTHOCHUTE/NBbHOCTH, KBAaHTOBOM
bu3uKY, ponb (GuUnueckor Teopuu B (HOPMUPOBAHUM TIpe/CTaBleHUM O (pu3nuecKoi
KapTuHe MuHpa, MecTo (M3MUecKol KapTHHBI MHpa B OOILeM psily COBPeMEeHHBIX
eCTeCTBEHHO-HayUHbIX [pe/iCTaB/IeHUI O IPUPO/E;

pa3nuyath YCAOBHSI TIPUMEHMMOCTH MoJeneli (GU3NYeCKUX Tel U MPOLecCoB
(sB€HUM): OQHOPOAHOE 3/JeKTPUUeCKOe W  OJHOPOJHOE MarHMTHOe  MOJis,
rapMOHWYeCcKre KojebaHus, MaTeMaTH4eCKW MAasiTHUK, W/eabHbId TPYKUHHBINA
MasiTHUK, TapMOHUUEeCKHe BOJIHBI, W/eaabHbIi KosebaTenbHbIM KOHTYP, TOHKasl JIMH3a,
Mo/iesieli aToMa, aTOMHOTO sifipa U KBaHTOBOM MO/Ie/IU CBeTa;

pa3nmuuaTh YCA0BUA (TpaHWIlBl, 00/IaCTH) TPUMEHUMOCTH (U3NUYECKHUX 3aKOHOB,
MOHMMaTh BCeoOIMi xapakTep (¢yHAaMeHTa/lbHbIX 3aKOHOB W OrPaHHUEHHOCThb
VICTI0/Tb30BaHUs! YAaCTHBIX 3aKOHOB;

aHaNM3VPOBaTh U OOBSICHATH 3/IEKTPOMArHMWTHbIE TIPOLIECCHI W SIBJI€HUS, WCTIONb3Ysi
OCHOBHbIE TI0JIOKEHUSI U 3aKOHbl 3JIEKTPOJMHAMMKM U CleLyarbHOM TeopuH
OTHOCHTE/IbHOCTH (3aKOH COXPaHeHMs 3/IeKTPUYeCKOro 3apsiia, cuia Amrepa, Cuja
JlopeHuja, 3aKOH 5/IEKTPOMarHUTHOM WHAYKUMM, TmipaBwio Jlenua, cBsisb 31C
CAMOMH/YKIIUM B 3/IeMeHTe 3/IeKTPUUeCKOM LIeMd CO CKOPOCTbI0 WM3MEHEeHUs CHJIbI
TOKa, TIOCTY/1aThl CIieliia/IbHON TeOpHUH OTHOCUTE/IbHOCTH DWHIIITelHA);
aHaM31pOBAaTh U OOBSCHATH KBAHTOBbIE MIPOLIECCHI U SIB/IEHHS, UCIIO/IB3YSl MTOI0KEeHHS
KBaHTOBOM (u3uku (ypaBHeHue OWHIITelHa 51 poTo3pdeKTa, mepBbii U BTOPOM
NocTynaThl bopa, MpUHLIMI COOTHOIIEHUsT HeompeienéHHOCTel ['eii3eHOepra, 3aKOHbI
COXpaHeHHs 3apsiloBOr0 U MacCOBOTO UMCe/l M SHEPruM B siIePHBIX peakLUsix, 3aKOH
PaZiIMOaKTUBHOT'O paciaza);

OTHUChIBaTh (PH3HUYeCcKUe MPOLeCChl U sIBJeHUs], UCTIOb3Ysl BeJIMUMHBL: HarPSyKEHHOCTh
9/IEKTPUYECKOTO  TIOJIsi,  TIOTeHLWan  37eKTPOCTaTUUeckoro  IioJis,  Pa3HOCTb
NOTeHLMA/IOB, 3/eKTPO/BIDKYILAs CHUIa, MHAYKLUS MarHUTHOIO I0JIl, MarHWTHbBIN



MOTOK, Cuia AMIiepa, WHAYKTUBHOCTb, 3/IEKTPOJBIKYI[asi CWIa CaMOWH[YKIUH,
SHEepPrysi MarHUTHOTO MOJIsSi MPOBOJAHUKA C TOKOM, PeJIITUBUCTCKUNA UMIYJIbC, MOHAst
SHEeprvsi, SHepPrysi TIOKOsi CBOOOAHOM UaCTHIIbI, SHEPTUs U UMMYJ/bC (HOTOHA, MaccoBoe
YMCJIO U 3apsif, S/1pa, SHeprus CBS3U 51pa;

OO0BSICHATE OCOOEHHOCTU TIPOTeKaHUs (U3WUYEeCKUX SIBJIEHUM: 3/1eKTpOMarHUTHast
VHZYKLYS, CAMOUHIYKLUS, pe30HaHC, MHTep(depeHUs BOIH, AudpaKLus, JUCTIepCHs,
M0JIHOe BHYTpeHHee oTpakeHue, (hoTo3ekTpuueckuil 3gdekt (poroaddekr), anbda-
U Oera-pacmafibl  siiep, raMMa-u3jiydeHue — sjep, (pusnueckue  TIPUHIIMITBI
CTeKTpa/IbHOTO aHa/M3a v paboThI f1a3epa;

orpe/iesIiTh Harpas/ieHue WHAYKIMM MarHUTHOIO I0JI NIPOBOJHMKA C TOKOM, CHJIbI
Awmmnepa u cunsl JlopeHta;

CTpoUTh U300pakeHHe, CO3/laBaeMoe TUIOCKMM 3epKasoM, TOHKOW JIMH30M, W
pPacCUUTHIBATH €r0 XapaKTepUCTHKY;

MPUMEHSATb OCHOBOIIOJIArarole aCTPOHOMUYECKHe TIOHSTHSI, TEOPUM M 3aKOHBI /IS
aHamm3a U O00BsiCHeHUS (U3WYeCKUX TIPOIIECCOB, TPOUCXOASIIMX B 3B&37aX, B
3BE3/IHBIX CHCTEMax, B MeXraJaKTUUeCcKoW cpefie; /[ABWKeHWs HeOeCHBIX Tel,
5BOJTIOLINM 3BE311 U BceneHHOM;

MIPOBOJIUTh HKCCJ/IeZloBaHUE 3aBUCHMMOCTEN (DM3MUYeCKUX BEJWYMH C HCIO0/b30BaHHEM
MIPSIMBIX U3MePeHUM, TIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DMKCUPOBAaTh pe3y/bTaThbl
MOTy4YeHHOW 3aBUCUMOCTH (DU3MUECKHMX BeJMUMH B BHJe TpapUKOB C YyuéTOM
abCOJIIOTHBIX ~ TOTPEIHOCTeN  U3MepeHWi, Jie/laTb BBIBO/IbI 10  pe3y/bTaTam
WCC/IeJOBaHUS;

TIPOBO/IUTh KOCBEHHBbIe H3MepeHHs (M3UUYeCKMX BeJIMYWH, TPU 3TOM BBIOMpATh
ONTUMAJIbHBI METO/I W3MEepeHHUs, OlLIeHWBaTb a0COMIOTHbIE U OTHOCHUTE/IbHbIe
TOTPELLHOCTH MPSIMbIX U KOCBEHHBIX N3MepeHU;

MPOBOJUTh  OMbITBI [0 TPOBEPKe MPEJI0KeHHOM THUIOTe3bl: [JIAHWUPOBAaTh
SKCIIEPUMEHT,  CcoOMpaTh  JIKCIIEPUMEHTa/JIbHYI0  YCTaHOBKY,  aHa/JM3UpPOBATh
T0JIyYeHHbIe pe3y/bTaThl U /le/1aTh BbIBOJ, O CTaTyCe Mpe/JIoKeHHOU TMIoTe3bl;
OMUCHIBaTh METO/IbI MOTyUeHHsI HAyYHbIX aCTPOHOMUYECKUX 3HaHUM;

cobsrofaTh ripaBuia 6e30mMacHOro TpyZAa TpU TIPOBEEHUH UCCIeJOBaHHWN B paMKax
yueOHOT0 3KCrepuMeHTa, MpakKTHKyMa M y4eOHO-MCC/e/[0BaTebCKONW U TPOEKTHOMN
JesTeTbHOCTH C HCTIONb30BaHUEM W3MepHUTETbHBIX YCTPOWMCTB M J1abOpaTOPHOTO
obopyoBaHus;

pelllaTh pacyéTHble 33/laul C SIBHO 3aZlaHHONM U HesIBHO 3a/laHHON (hH3UuecKou
MOZIe/IbI0: Ha OCHOBAaHWM aHajaW3a yCJAOBUS BBIOMpATh (U3NUeCcKue MOZeIH,
OTBeuaroIye TpeOOBaHUsM 3a/]auu, IPUMEHSITb (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTy/aThl (PU3MYECKUX TEeOpUM IIPU MUCIIO/Ib30BAHUM MaTeMaTH4YeCKUX MeTO/[0B
pellleHUs1 3ajjay, I[POBOJUTH PACUéTbl Ha OCHOBAHWW HMEIOLUXCS JIaHHBIX,
aHa/lM3UpOBaTh pe3y/bTaTbl U KOPPEKTHPOBATb METO/bl pelleHUs C Y4Y6TOM
T0JIyUYeHHBIX Pe3y/bTaToB;

pelliaTh KaueCTBeHHbIe 3a/1auM, TpeOyrolie IpUMeHeHHsT 3HaHUU U3 Pa3HbIX pa3/iesioB
Kypca (U3MKHM, a TakKe WHTerpalyyd 3HaHWWA M3 JIPYyTUX IpeJMeTOB eCcTeCTBEHHO-
HayuYHOr0 LMKJ/a: BbICTpauBaTh JIOTMUECKYIO LIE[OYKY pacCy’K[eHWd C OINopou Ha
V3y4yeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (pU3UYeCcKyre sIBJIeHNs;

WCTIO/Tb30BaTh TeOpeTHYeCcKUe 3HaHUs il 00bsICHEHNUsI OCHOBHBIX TIPUHLIUIIOB PaboThI
M3MepUTe/IbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKHX MPOL[ECCOB,;



TIPUBO/IUTH TIPUMEPhI BK/Ia/la POCCUHCKUX U 3apy0eXXHbIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHWE TMPOIECCOB OKPY)KAIOIET0 MHpA, B pa3BUTHE TEXHUKH H
TEeXHOJIOTU;

aHa/IM3UpOBaTb M  OL|EHMBATh IIOC/EACTBUSI OBITOBOM W  TPOW3BO/CTBEHHOM
JlesiTeTbHOCTU  YesloBeKa, CBsI3aHHOW C (U3MUeCKUMM TIpoljeccaMu, C TIO3ULIMH
9KOJIOTMYeCKOoM 0e3011acHOCTH, Tripe/iCTaB/IeHUM 0 palMoHaIbHOM
MPUPO/IONOIb30BaHUM, a TaKXKe pa3yMHOM MCIO/Ib30BaHUM [OCTW)KEHUN HayKd |
TeXHOJIOTHH /IJ1s1 Aa/TbHENIIIero pa3BUTHS YeJI0BeUeCKOTo 00I[eCTBa;

TIPUMEHSITh pa3/IMUHble CIIOCOOBI PabOThI C MHMOPMaLyel HU3NUYEeCKOTO COZEepP>KaHUSs C
WCTOJ/Ib30BaHWeM  COBpPeMEeHHbIX HMH(OPMALIMOHHBIX  TEXHOJIOTHH, TpU  3TOM
WCTO/Ib30BaTh  COBpeMeHHble  MH(OPMAlLIMOHHBbIE  TEXHOJOTWU  [jis  TIOMCKa,
repepabOTKU U TIpefbsB/eHUs yuyeOHOM U Hay4YHO-TIOMY/SIPHOM HHGMOpPMaLIWH,
CTPYKTYpHUPOBaHUs W WHTepHpeTalid WH(OpPMaLK, TIOJyUeHHOW U3 Pa3IYHBIX
VICTOYHUKOB, KDUTMUECKU aHa/IM3UpPOBaTh I0/yuyaeMyto HH(OPMALIMIO U OLIeHUBATh eé
JIOCTOBEDHOCTh KaK Ha OCHOBe HMEIOLMXCS 3HaHWM, TaKk W Ha OCHOBe aHaiu3a
WCTOYHMKA MHbOpMaLny;

MPOSIB/ISITh ~ OpPraHW3allMOHHbIe U TI03HAaBaTe/ibHble yMeHUs CaMOCTOSITeIbHOTO
npuoOpeTeHUsT HOBBIX 3HAHWM B TIPOLIECCE BBLITIOJTHEHUS TIPOEKTHBIX U y4yeOHO-
WCC/Ie/J0BaTe/TbCKUX paborT;

paboTaTh B TpyIlNe C MCIOJHEHWeM pa3/MuHbIX COLIMAIbHBIX pOoJiel, TIaHHUpOBaTh
paboTy TpyIbl, palMOHAILHO pacrpefensTh [esiTeJlbHOCTh B HeCTaHJapTHBIX
CUTYyaLUsiX, aleKBaTHO OLIEHMBAaTh BK/aJ KaX/0ro U3 yYaCTHUKOB T'PYIIbI B pelleHue
paccMaTpuBaeMoi MpoOieMsr;

MPOSIB/IATE ~ MOTHBALMI0O K  Oyaymedd mnpodecCHoHa/bHOW — eATeNbHOCTH 110

CrieLMasbHOCTAM (PM3UKO-TeXHUYEeCKOTo Mpoduss.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo yacoB O/1IeKTPOHHbIE
Ne HaunmveHoBaHMe pa3/ie/ioB U TeM (udpoBbie)
KonTpo/sbHble | IIpakTHyecku
n/n NMPOrpamMMblI Bcero oOpa3oBare/bHBIE
padoThI e paboTbI
pecypchbl
Paspgen 1. HAYUYHBIN METO/ ITO3HAHUSA ITPUPO/IbI
1.1 HayuHbili MeTOA, MO3HaHUS IPUPO/bI 6 Bubmaorexa OK
' y A PHPOA https://m.edsoo.ru/f16b68d7
Wroro no paspeny 6
Paszpen 2. MEXAHHUKA
Bbubmmoreka IIOK
21 Kuremariika 10 1 https://m.edsoo.ru/f16b68d7
bubmioTeka LIOK
2.2 Huramika 10 https://m.edsoo.ru/f16b68d7
N bubmoTeka 1IOK
23 CratKa TBEpAOro T > 1 https://m.edsoo.ru/f16b68d7
bubmmoreka IIOK
24 3aKOHbI COXpaHeH!sl B MeXaHUKe 10 1 hits:/m.edsoo.ru/f16b68d7
Wtoro no paspeny 35

Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA 1 TEPMOJIUHAMUKA

3.1 OCHOBBEI MOJIEKYJIIPHOKUHETUUECKOU TeOPUU 15 1 Brbmorexa IIOK
’ y/ip p https://m.edsoo.ru/f16b68d7
3.2 TepmoguHamuka. TerioBeie MallIMHbL 20 1 Bubmiorexa LIOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7

AFPEFaTHbIe COCTOsAHMA BeleCcTBa. ®a30BbIe

bubmmoreka IIOK

. 14
33 riepexo/bl https://m.edsoo.ru/f16b68d7
Wroro no pasgeny 49
Paszpgen 4. JIEKTPOJJUHAMUKA
bubmmoreka IIOK
4.1 DIIeKTPHHECKOe ro7le 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka LIOK
4.2 ITOCTOSIHHBIN 3/IEKTPUYECKUM TOK 24 hitps+//m.edsoo.r/f16b68d7
bubmioTeka 1IOK
4.3 ToKM B pasTIHBIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro nio pazgeny 54
Pasgen 5. DU3NUYECKHUN ITIPAKTUKYM
. bubmoTeka LIOK
o1 PH3MHLCKIH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Wtoro no paspeny 16
bubmmoreka IIOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 170 16
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11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbIe)
Ne n/m KontponbHsble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI
pecypchbl
Pa3pen 1. JIEKTPOAMUHAMUKA
bubmmoreka IIOK
11 MarkmurHoe moste 14 https://m.edso0.ru/39859ef1
bubmmoreka IIOK
1.2 1 1
DEKTPOMATHHTHAS MHAYKLIHS 3 https://m.edsoo.ru/39859ef1
Wtoro no paspeny 27
Pa3pen 2. KOJIEBAHUWS 1 BOJ/IHbBI
bubmoTeka LIOK
2.1 MexaHnueckue KoaeOaHUs 10 https:/m.edsoo.ru/39859ef1
2.2 OneKTpoOMarHUTHbIe KojebaHus 15 Bubmmorexa TTOK
https://m.edsoo.ru/39859ef1
23 MexaHuyeckue U 3/1eKTpOMarHUTHbIe 10 1 bubmmoreka LIOK
' BOJIHEI https://m.edsoo.ru/39859ef1
bubmioreka LIOK
24 Oniika 25 1 https://m.eds00.ru/39859ef1
Ntoro no pa3peny 60

Pa3zgen 3. OCHOBBI CITEIIAJIbHON TEOPUM OTHOCHUTE/IbHOCTH

3.1

OcnHosel CTO

5

1

bubmioTeka 1IOK
https://m.edsoo.ru/39859ef1

Nroro nio pa3geny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zpen 4. KBAHTOBASI ®U3UKA

4.1 KopriycKy/IsIpHO-BOJIHOBOM /1yaTnu3m 15 Bubmiorexa [JOK
’ priyCKy/IAp M https://m.edsoo.ru/39859ef1
bubmoTeka LIOK
4.2 o 5
H3HKa aToMa https://m.edso0o.ru/39859ef1
43 ®dyi31Ka aTOMHOI0 fi/ipa ¥ 3/1IeMeHTapHbIX 5 bubmmoreka IIOK
' YacTHI| https://m.edsoo.ru/39859ef1
Wroro no paspeny 25

Paspen 5. 9JIEMEHTBI ACTPOHOMMHU 1 ACTPODPU3UNKHN

bubmioTeka LIOK
5.1 OneMeHThbl aCTPOHOMUM U aCTPOGU3UKU 12 hitps://m.edsoo./39859f1
Wtoro no paspeny 12
Pasgen 6. DU3NUYECKUN ITIPAKTUKYM
. bubmoTeka LIOK
6.1 PH3MUECKHH MPAKTHKYM 16 16 https://m.edsoo.ru/39859ef1
Ntoro no pa3zpeny 16
Pazgen 7. OGOBHIAROIIEE ITOBTOPEHUE
CucremaTH3alysi ¥ 000011IeHMe
71 [IpeiMeTHOr 0 COZlepKaHus U OIlbITa 15 bubmioTeka [IOK
' JIesITeIbHOCTH, TIPHOOPeTEHHOTO TTPU https://m.edsoo.ru/39859ef1
r3yyeHuu Kypca ¢usuku 10 — 11 kaccos
Ntoro no pa3peny 15
Pe3epBHoe Bpems 10 Bubmmorexa LIOK

https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME
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16







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonuuecTBo yacoB JJIeKTPOHHBbIE
Ne Jata uudpoBbIe
Tema ypoka KonTtposbubie | IIpakTHuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
1 ®du3rkKa — PyHaMeHTa/IbHasl HayKa 0 1 bubmoreka IIOK
rpupozpe https://m.edsoo.ru/1beef346
9 HayuHb1ii MeTO/, TO3HAHUSI U METO/Ibl 1 bubmoteka LIOK
vcce[oBaHus PU3NUEeCKUX SB/IEHUMN https://m.edsoo.ru/3a7fde29
OKCIIepYMEeHT M TeOpus B IpoLiecce
3 nomagm TIPUPO/IbI pHa6JII(§) euHI/Ie u 1 Bubmorexa OK
PUPOZEL A https://m.edsoo.ru/34c49931
9KCTIepUMEHT B (pU3UKe
4 Criocobb1 u3MepeHust HU3NIeCKUX 1 bubmoteka LIOK
BeJIMYUH https://m.edsoo.ru/ca2def03
AGcomoTHasi 1 OTHOCUTeTbHAs
5 TIOTPEITHOCTH U3MepeHul (hrU3nyecKrux 1 Bubmmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
BeJTMUMH
MogenvipoBanue B (pusuke. Posb 1
5 MecTO (PM3UKU B (POPMUPOBaHUU 1 bubnuoreka IIOK
COBpPeMeHHOW HayuyHOUW KapTUHBI MUPa, https://m.edsoo.ru/eabbded1
B MMPAaKTUUeCKOU [lesTe/TbHOCTH JIt/leit
Mexannueckoe gBrkeHue. CrcreMa
7 otcyeTta. OTHOCUTE/IbHOCTh 1 bubmmoreka IIOK
MeXaHWueCcKoro AswkeHus. [Ipsamas v https://m.edsoo.ru/e9a52f02
obpaTHas 3a/lauM MeXaHUKU
8 Pa/inyc-BeKTOp MaTepUaIbHOM TOUKH, 1 Bubmoteka IIOK



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

€ro rMpoeKnurn Ha OCYM KOOpAWHAT.

Tpaekropusi. [Tepemeriienue. CKOPOCTb.

VX npoekuu Ha 0CU KOOpAMHAT

https://m.edsoo.ru/30a108a5

PaBHOMepHOe NpsiMO/IMHEeHOoe
JBrkenue. ['padrueckoe onvcanue

bubmuoreka IIOK

9 .

PaBHOMEPHOI'0 TIPIMOJIMHEHHOT O https://m.edsoo.ru/89ba7190
JIBUDKeHUsT

10 CroxxeHue nepeMelLieHUd U CKOPOCTeM. bubmoreka LIOK
Peluenue 3azmau https://m.edsoo.ru/761d18aa
HepaBHOMepHOe [BUKeHUe.

1 MrHoBeHHasi CKOPOCTb. Y CKOpeHue. bubmmoreka LIOK
[TpssMonuHelHOe IBUKeHue C https://m.edsoo.ru/a99549a7
TOCTOSIHHBIM YCKOPeHUeM
I'padmueckoe onucaHue

12 MPSIMOJTMHEMHOTO IBMXKEHUS C Bubmorexa OK

P A https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOpPEHUEeM
CBobo/Hoe TazieHre. Y CKopeHue

13 cBOOOAHOTO TaZieHHsl. 3aBUCUMOCTh bubmioreka LJOK
KOOp/JUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpeMeHU U UX rpapuku

14 [Bu>keHue Tesa, OPOIIIEHHOTO TIO/ bubmioreka LJOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe ABW>XeHUe. [|BI)KeHMe
10 OKPY’>KHOCTH. YTJ/IOBasi ¥ JIMHeHast

15 ckopocTs. [leprog v yactora Bubmiorexa IOK

P - HIEPHOA ' https://m.eds00.ru/33196fbe
LleHTpOCTpEMHUTE/ILHOE U [10JTHOE
yCKOpeHue
16 KoHTpospHast paboTa 1o Teme bubmoteka LIOK



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5

"Kunemartuka"

https://m.edsoo.ru/1242{32e

I[TepBbiii 3ak0H HbroTOHA.
VHepuanbHble CUCTEMBI OTCUETA.

bubmoreka LIOK

17
[IpuHLMIT OTHOCHUTE/IBHOCTH ["anuiies. https://m.edsoo.ru/5a9e4a64
HeuHepriyanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOgelCTBYOLas CUIa. bubmoreka LIOK
Bropoii 3akoH HetoToHa. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue Ten. TpeTuil 3aKoH bubmuoreka LIOK
HeroToHa https://m.edsoo.ru/57dba505
[IpyHIMn cynepnio3uiuu cui. PerieHve
20 3ap aqLItIa y| };IME[E)HEHI/I;I 3aKOHOB bubmotexa IOK
7 P https://m.edsoo.ru/bdf997fb
HeroToHa
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJIEHTHOCTb IPaBUTALIMOHHOW U bubmorexa LIOK
. P H https://m.edsoo.ru/9aba2b0a
WHEepPTHOU MacChl
0 Cwuia TsKeCTH U YyCKOpeHUe bubmuoreka IIOK
CBOOO/THOTO TIaZIeHUST https://m.eds00.ru/22757f26
IIBr>keHre HeOeCHBIX TeT U UX
73 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmoteka LIOK
KOCMHYeCKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kernnepa
bubmoreka IIOK
24 Cuiia ynpyroctu. 3akoH I'yka. Bec Tena
Ypy y https://m.edsoo.ru/0ae2cd84
Cuia Tpenus. I[Ipuposa v BUABI CUIT Bbubmoteka LIOK
25 TpeHus. [IBiyKeHue B )KUAKOCTU U rase C https://m.edsoo.ru/1fa86499
YUETOM CHJ/IBI COIIPOTUB/IEHUS CpeJibl https://m.edsoo.ru/2cb29676
26 Hasnenue. I'ugpocratnueckoe bubmoteka LIOK

Jasnenue. Cuna Apxumeza

https://m.edsoo.ru/a28aa7ad
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ABCOMOTHO TBEp/0€e Teo. bubnuoreka IIOK
27 ITocTynaresibHOe U BpalljaTeibHOe bubnuoreka IIOK
JBUKeHUe TBep/oro Teja https://m.edsoo.ru/2b95d57e
)8 MoOMeHT CuJibl OTHOCHUTEJ/IBHO OCH bubmoreka IIOK
BpaueHus. [1neuo cusel https://m.edsoo.ru/653d3459
CrioxxeHue Cul, IPUIOKEHHBIX K
79 TBepAOMY TeJsly. LleHTp TsKeCTH Tesa. bubmoreka LIOK
YcoBus paBHOBeCUs: TBEPJOTrO TeJia. https://m.edsoo.ru/9aa79a7d
Buabl paBHOBecust
bubmoreka IIOK
30 Peruienue 3azau
A https://m.edsoo.ru/dclcaacO
31 KoHTpospHast paboTa 1o Teme bubmoteka LIOK
"MrHamuka. CTaThKa TBepAoro resa" https://m.edsoo.ru/9f5a574c
VmMnynibC MaTepranbHOM TOUKH,
39 CHCTeMbl MaTepuajbHbIX TOUeK. LIeHTp bubmoreka LIOK
MacC CUCTeMbl MaTepUa/IbHbIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKeHUU L[eHTPa MacC
ViMiynibC CUIIBI M U3MEHEHKe UMITYJ/IbCa
bubmoTeka LJOK
33 Tes1a. 3aKOH COXpaHeHUs UMITYJ/IbCa.
https://m.edsoo.ru/13f0a221
PeakTrBHOE JIBU>KEHUE
MomMeHT umMyJ/ibca MaTepuaabHON
34 ToukU. [IpescraBieHre o coxpaHeHUH bubmiorteka LJOK
MOMEHTAa UMITYJIbCa B [JeHTPa/IbHbIX https://m.edsoo.ru/d6532eb9
TIOJISIX
bubmiorteka LJOK
35 Perienue 3azau
A https://m.edsoo.ru/f7706d63
36 Pabora cuibl Ha MasioM ¥ Ha KOHEUHOM bubmoreka LIOK

riepeMeiiieHuu. I'pacduueckoe

https://m.edsoo0.ru/913974c7
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ripeJicTaB/ieHre PabOThI CUJIBI.
MOLLHOCTB CUJIBI

Kunetnueckasi sHeprust. Teopema 06

bubmoreka IIOK

37 U3MEHEeHUU KUHeTUUeCKOM SHepruu
- p https://m.edsoo.ru/9a5e2e74
MaTepuasbHOW TOUKH
[ToTeHIManbHBIE U HETIOTeHIUaTbHbIe
38 cuiel. [ToTeHManbHas sHeprusa. Bropas Bubmiorexa LIOK
) H prii. p https://m.edsoo.ru/554bafcc
KOCMUUEeCKasi CKOPOCTb
TpeTbsi KOCMUUeCKast CKOpOCTb. CBs3b
pabOThI HETIOTEHIMAIBHBIX CHJT C
39 U3MeHeHreM MeXaHWUueCKOH SHepruu Bubmaorexa OK
p https://m.edsoo.ru/f57b4e01
CUCTeMBI TeJl. 3aKOH COXPaHeHUs!
MeXaHWYeCKOU 3Hepruu
Yrpyrue v HeyIpyrue CTOJIKHOBEeHUSI.
40 Y EZHEHI/IE Bey HP};I]II/I 711 U1eaIbHOMN BuGnorexa LIOK
p PHY A A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KoHTponbHast paboTa o TeMe "3aKOHBI bubmiorteka LJOK
COXpaHeHus B MexaHuKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe TIpe/icTaB/IeHU O TIPUPO/IEe
bubmioreka LJOK
42 TerioTel. OcHoBHEIE 1To1oykeHuss MKT.
https://m.edsoo.ru/b0a4445f
Ouddy3usi. BpoyHOBCKOe JBUKeHHe
CrtpoeHue ra3000pa3HbIX, XXUJKUX U
43 TBEpJbIX TeJ. XapakTep ABUKeHUI U Bubmorexa LOK
PA L P PA https://m.edsoo.ru/c44d02e2
B3aMMO/IEMCTBYS YaCTUL] BelljeCTBa
Macca v pa3mepsl MOJIeKy1 (aTOMOB).
44 KomuuecTtBo BelectBa. [TocTosiHHas Bubmiorexa HOK
M ) https://m.edsoo.ru/c5b72ab7
ABorazpo
45 Temmepatypa. TerioBoe paBHOBecHe. bubmoreka LIOK



https://m.edsoo.ru/c5b72ab7
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[Tkana Lenbcus

https://m.edsoo0.ru/0070d493

46 Pemenne 3amau Bubmiorexa IOK
A https://m.edsoo.ru/1531abas
. bubmiorteka LJOK
47 N peanbHbiv ra3. ['a3oBble 3aKOHBI
& https://m.edsoo.ru/1deb2367
48 YpaBHeHue MeHieneeBa-KnanelipoHa. bubmioreka LJOK
Pertienue 3azau https://m.edsoo.ru/8d12¢328
49 Ab6comoTHast TeMriepaTtypa. 3aKoH bubmuoreka IIOK
HanbToHa https://m.edsoo.ru/14e02d1f
50 M3ormporieccsl B UjeaabHOM rase C bubmoteka LIOK
IIOCTOSIHHBIM KOJIMUECTBOM BelljeCcTBa https://m.edsoo.ru/68878d51
I'padurueckoe npescras/ieHye
51 1/1501? OL[eCCOB: EIBgTe Ma, U30X0pa Bubmorexa [JOK
POECCOB: H30TEpMa, pa, https:/m.eds00.ru/1344327b
n3obapa
bubmoreka LJOK
52 OcHoBHoe ypaBHeHre MKT
HOBHO® ypaBHeHH https:/m.eds00.ru/c8094721
bubmoreka IIOK
53 Peluienue 3azmau
A https://m.eds00.ru/10265a05
CBs13b abCOMIOTHOM TeMIepaTyphbl
TepMOAMHAMUUECKOU CUCTEMBI CO
54 CpeJiHel KUHEeTUUeCKOW SHepruen https://m.edsoo.ru/c38af875
MOCTYNAaTe/IbHOTO TeIJIOBOTO ABWXXeHUsT
€€ yacTull
ec O0600611IeHMe ¥ CHCTeMaTH3alys 3HaHUH bubmoteka LJOK
no teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
c6 KonTtponbHas pabora o teme "OCHOBBI bubmoteka LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmogrHamuyecKkasi cucrema. 3alaHue bubmioreka LJOK
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BHEILIHUX ycyioBuM Ajist T/ cucTeMsl.
BHelllH1e ¥ BHyTpeHHUe nlapaMeTphl.
[Tapametpsl T/l cucTeMbl Kak cpefHue
3HaueHHs BeJINUMH, OMUCHIBAIOIUX eé
Ha MHUKPOCKOITMYECKOM YPOBHe

https://m.edsoo.ru/5f8d38a3

HyneBoe Haua/mo TepMOAMHAMUKH.

bubnuoreka IIOK
58 Camorpou3sBoJibHas penakcaius T
P P H A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETVIOBOMY PaBHOBECHIO
Mogesb WeanbHOro ras3a B
59 TepMOJMHaMUKe. Y CJIOBUS Bubmiorexa IOK
PMOA 7S https://m.eds00.1u/29355001
TPUMEHHUMOCTH 3TOW MOJe/U
60 YpaBHeHue MeH/eneeBa-KaneripoHa u bubmoreka LIOK
BbIp&)KeHMe [/1s1 BHYTPEHHel SHepruu https://m.edsoo.ru/bal178d0
BripakeHue /17151 BHyTpeHHel SHepruu
61 OZJHOATOMHOI'O UZleajJbHOro rasa. bubmuoreka LIOK
KgBa3ucratrueckve v HeCTaTUYeCKue https://m.edsoo.ru/ac5cac15
MPOLIeCChI
OnemeHTapHasi paboTa B
62 TepMOJWHAMHUKe. BbrurciieHre paboThbl bubnuoreka LIOK
o rpa¢uKy rporecca Ha pV- https://m.edsoo.ru/741d5738
Jiyarpamme
Terutornepeaua Kak Ccrioco0 U3MeHeHUst
63 BHyTpeHHeli s3Heprun T]I cucteMbl 6e3 Bubmmorexa [JOK
TP b https://m.edsoo.ru/3d734561
COBepIIIeHHs pabOThI
64 KoHBek1jusi, TeryiornpoBOAHOCTb, bubmoreka IIOK
U3JlyuyeHue https://m.edsoo.ru/157b54cd
65 KosmnuectBo TenioThl. TerymoéMKoCTb bubnuoreka IIOK

Tesia. Yie/ibHas U MOJIsIpHast

https://m.edsoo.ru/7ba67355
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TeIUI08MKOCTH BelleCTBd. YAEJ'ILHEIH
TEeIVIOTa CrOpPaHHsA TOILIMBA

66 PacuéT Ko/mMuecTBa TervioTsl IpU bubmoreka LIOK
Teruionepezaue https://m.edsoo.ru/1db5ad4e
67 [MToHsiTHe 006 asabaTHOM TIpoIiecce. bubmoreka LIOK
[TepBbIi1 3aKOH TePMOJAUHAMUKHA https://m.edsoo.ru/d8098824
KosmmuecTBO TeTIoThI ¥ paboTa Kak
68 Mepbl U3MEeHEeHUsI BHYTPEHHEeN SHepruu Bubmorexa OK
P TP P https://m.edsoo.ru/b047alcd
T[] cuctembl
BTopoii 3aKoH TepMOIMHAMUKU /151
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX bubmioreka LJOK
ripoiieccoB. HeobpaTtumocThb https://m.edsoo.ru/c6{4f464
TPUPOJHBIX MPOLIECCOB
70 [TpUHIUTIBI 1€MCTBUS TETITIOBBIX bubmioreka LJOK
matuuH. KIT/1 https://m.edsoo.ru/2e945513
7 MakcumainbHoe 3Hauenure KIT/. Hukn bubmuoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka IIOK
72 Pemenue 3amau
A https://m.edsoo.ru/b3efal8b
JKOJIOTUYECKUEe acCIieKThbl
7 WCII0/Tb30BaHUS TEIJIOBBIX JBUTaTesei. bubmuoreka IIOK
TenioBoe 3arpsi3HeHre OKpY Karollen https://m.edsoo.ru/9867aaa7
cpezibl
bubnuoreka IIOK
74 Pemenue 3amau
A https://m.edsoo.ru/c8c70432
O06o00111eHMe U CHCTeMAaTH3al|s 3HAaHUH
. bubnuoreka IIOK
75 o teMe "TepMmoguHamuKa. TeruioBele

MaIIUHbBI"

https://m.edsoo.ru/28d62b3f
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KonTtponbHasi pabora 1o tTeme

bubnuoreka IIOK

76
"TepmoavHamuka. TerioBble MalllvHbL" https://m.edsoo.ru/1b6e26¢5
[Tapoobpa3oBaHMe U KOHZIEHCAI[HS.
77 I/Icﬁa eEI/Ie Y KUIIeHHe S/j EJII:I-];IEIH Bubmiotexa IOK
p A https://m.edsoo.ru/6f8e6777
TeryI0Ta mapoobpa3oBaHus
HacelljeHHbIe ¥ HeHaChIIeHHbIe Taphbl.
KauecTBeHHasi 3aBUCUMOCTD TIJIOTHOCTH
Y [laBJIeHUs1 HAaChILLIEHHOr 0 T1apa OT
78 Teime arypsbl I/IXL:I-Ie3aBI/ICI/IM(I))CTb oT Bubmorexa [JOK
. PATYPEL https://m.edsoo.ru/f5c17d02
00bEMa HACBIILEHHOTO Mapa.
3aBUCUMOCTb TeMIlepaTypbl KUTIEHUSI OT
JlaBJIeHUs B )KUJIKOCTH
79 BnaxHocTs Bo3ayxa. AGcomoTHast U Bbubmoteka LIOK
OTHOCHUTE/IbHAs BJIQXKHOCTH https://m.edsoo.ru/30ebbb79
bubmoreka LIOK
80 Perienue 3azau
A https://m.edsoo.ru/18e95ff3
TBépnoe Tesno. Kpucramiivueckue v
81 amop@Hble Tena. AHU30TPOMHSI CBOWCTB Bubmorexa [IOK
P ' P https://m.edsoo.ru/20a88a03
KPUCTa/IOB
[1naBneHue ¥ KpUCTaIA3aLusl.
bubmoteka LJOK
82 Y penvHad TeruioTa riaBieHus.
https://m.edsoo.ru/6ee91e9f
Cy6numanust
epopMaLiM TBEPAOrO Tena.
Aedopmary PA bubmioTeka LJOK
83 Pactskenve u oxatue. Casur. Mogynb
. https://m.edsoo.ru/dalaab10
FOHnra. Ilpeznen ynpyrux gegopmariuii
TenioBoe paciivpeHue XUAKOCTel 1
B, bubnuoreka LIOK
84 TBEPABIX Te/l. AHTaDMOHU3M TETIJIOBbIX

KojiebaHui yacTuI] BelecTBa

https://m.edsoo.ru/7ba5edf?
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a5 [Tpeobpa3oBaHue 3Hepruu B (a30BbIX bubnuoreka IIOK
repexozax https://m.edso00.ru/97a0672f

bubmioreka LJOK

86 YpaBHeHuUe TeryioBoro banaHca

P https://m.edsoo.ru/ab1521fb
bubmioreka LJOK

87 Perrenvie 3az1a

HREHEE SaAdH https://m.edsoo.ru/8ab7f40d
IToBepxXHOCTHOE HaTSKEHUeE.

a8 KanvisipHele siyieHus. [laBieHue 1o bubmioreka LJOK
HMCKPUBJIEHHOM TTIOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)upkocty. @opmya Jlariaca
O600111eHMe U cCTeMaTH3al|sl 3HAHUH

., bubmiorteka LJOK
89 1o TeMe "ArperaTHble COCTOSIHUS
\ https://m.edsoo.ru/0b52575c¢
BelljecTBa. Pa3oBble riepexo bl
KoHTposbHast paboTa 1o Teme
90 "ArperaTHble COCTOSTHHS BeleCTBa Bubmiorexa [IOK
P | B ' https://m.edsoo.ruw/7dc2a739
®da30Bble nepexo/bl
OeKTpuU3aLus TeJl U eé TIPOsIBIeHUS.

91 OnekTpuueckui 3apsz. JBa Buja bubmoreka LIOK
37IeKTPAYeCKUX 3apsaoB. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
[IA3NIeKTPUKU U TIOTYTIPOBOIHUKHU
O/eMeHTapHbIN 3/1eKTPUYEeCKUH 3apsif.

92 3aKoH coxp aHeHUs BHEKT qucxorz " Bubmorexa OK

P P https://m.edsoo.ru/f49afd24
3apsza

93 B3aumopeiictBue 3apsgoB. ToueuHble bubmmoreka LIOK
3apsafbl. 3akoH KysioHa https://m.edsoo.ru/445b7746

bubmoreka LJOK

94 Pemienue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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SJ'IEKTPI/I‘-IGCKOE riosie. Ero AEIZCTBH@ Ha

bubnuoreka IIOK

95
3JIeKTpUYeCKue 3apsabl https://m.edsoo.ru/05c6bfal
Harnpsok€HHOCTB 3/1eKTPAYeCKOro TOoJIsl.

96 [Tpo6HebIii 3apsiy. JInHUM bubmoteka LIOK
HAaIpsHKEHHOCTU 3/IeKTPUYEeCKOro I10JI4. https://m.edsoo.ru/3dac6957
OpHopozHOe 371eKTpruYecKoe 1oJjie
[ToTeHI[MaNbHOCTD

97 3/1eKTPOCTAaTUUeCKOro 1oJjisi. Pa3HoCThb Bubmiorexa [IOK

P ' https://m.eds00.ru/80021447
TOTEeHL[MAa/IOB U HalpsDKeHre
[ToTeHLManbHas S5HEPrys 3apsjia B
98 3/1eKT L(I)CTaTI/I‘-IECKOI\fI) rosie Il)_[O'qTEH van Bubmmorexa [IOK
P ) u https://m.edsoo.ru/af5fa389
3/1eKTPOCTaTAUeCKOTO IO/
CB$13b HANPSPKEHHOCTH TI0JIS U

99 a3HOCTH TOTEHLUAIOB [/Is1 bubmiorexa IOK
P H A https://m.edsoo.ru/df7a6838
3/71eKTPOCTaTAYeCKOro MOJIst

100 [TpuHUMD CyTieprio3vuLum bubmioreka LJOK
3/7IeKTPUUeCKUX osei https://m.edsoo.ru/Ocfe4a6c

bubmioreka LJOK

101 Perenvie 3aau

4 https://m.edsoo.ru/5a582263

102 ITone ToueuHoro 3apsza. [lose bubmiorteka LJOK
paBHOMEPHO 3apsbKeHHOU cepbl https://m.edsoo.ru/b297b5¢3
[Tone paBHOMEPHO 3apsi>KEHHOTO 110

103 00BéMmy 111apa. [Tosie paBHOMEPHO Bubmorexa IOK

y E ) p N p https://m.edsoo.ru/f7a665ee
3apsKeHHOM 0eCKOHeUYHOM MJI0CKOCTH

104 [IpoBOJHUKM B 3/1eKTPOCTaTUYECKOM Bbubmoteka LIOK
roJjie. Y c/10BHMe paBHOBeCHS 3apsi/iOB https://m.edsoo.ru/32405eab

105 [V3/1eKTpUKY U T0/IyIIPOBOJHUKU B bubmoteka LIOK

3JIEKTPOCTaTUUYECKOM I10J/1€

https://m.edsoo.ru/060ebab5
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KongeHcaTop. D/1eKTpOEMKOCTh

106 KOH/leHCaTopa. JJIeKTPOEMKOCTh bubmorexa LIOK
A pa. P https://m.edsoo.ru/845b4{73
TIJIOCKOT 0 KOH/ZIeHCcaTopa
107 [TapasienpHOe coefjiHeHHe bubmoteka LIOK
KOH/IeHCAaTOpOB https://m.edsoo.ru/d11e8ce?
108 [TocnesoBaresibHOE CoefiHeHUe Bbubmoteka LIOK
KOH/IeHCAaTOpOB https://m.edsoo.ru/1e992920
109 OHeprus 3apsKeHHOro KoOHZieHcaTopa Bubmorexa [IOK
P P A P https://m.edsoo.ru/73a34{18
bubmoreka IIOK
110 Pemenuve 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 [IBr>KeHMe 3apsDKeHHOM YacTHLbI B bubmioreka LJOK
OZJHOPOJHOM 3JIEKTPUYECKOM I10Jj1e https://m.edsoo.ru/8341d6ac
112 Perienuie 3azjau
113 O6o061ieHre U cucTeMaTr3alyst 3HaHUH bubmoteka LIOK
1o TeMe "DJIeKTprUUecKoe mnose" https://m.edsoo0.ru/5752603f
114 KoHTposbHast paboTa 1o teme bubmoteka LIOK
"DneKTprueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosiHHBIN TOK. Y C/IOBUS
bubmoteka LJOK
115 CyL|eCTBOBAaHUS [MOCTOSSHHOT'O
https://m.edsoo.ru/233311b5
3/71eKTPUUECKOr0 TOKa
bubmuoreka LIOK
116 Ncrounrku Toka. Hanpsbkenve u 3/1C nommorexa L
https://m.edsoo.ru/0839a115
117 3akoH Oma /1 yyacTKa Lielu. bubmoreka LJOK
DJIeKTpUYeCKoe CONpPOTUBJIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COTIPOTUBJ/IEHUS bubnuoreka LIOK

O/THOPO/IHOTO TIPOBO/IHMKA OT €ro

https://m.edsoo.ru/95fcdf51
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AJIMHBI U TVIOIIaAW TTOIepevyHoro
CeueHus

119 Y jenvHOe COTpOTUB/IEHKE BelleCTBa. bubmoreka IIOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 [TocnegoBaresibHOe, MapasiensHoe, bubmoreka LIOK
CMelLlIaHHOe COoeiMHeHUe IIPOBOJHUKOB https://m.edsoo.ru/236£f7e07
11 Pacuét pa3sBeTBIEHHBIX 3/IEKTPUYLCKUX bubmoteka LIOK
teneil. [TpaBuna Kupxrocga https://m.edsoo.ru/1794cf37
bubmoreka LJOK
122 Pelienue 3azsa
HHEHHE SaAdH https://m.edsoo.ru/3881b469
193 PaboTa 371eKTpU4YecKoro Toka. 3aKoH bubmoteka LIOK
xoynsa —JleHua https://m.edsoo.ru/a3605c5c¢
bubmoteka LJOK
124 Pelienue 3aza
HHEHHE SaRdH https://m.edsoo0.ru/6761bf0f
MOIIHOCTB 3/71eKTPUUeCKOro TOKa.
bubmoteka LJOK
125 TenioBasi MOIIIHOCTB, BhIZle/isieMasi Ha
https://m.edsoo0.ru/99750a6f
pesucrope
bub6 OK
126 Pemenwne 3amau nomorexa I
https://m.edsoo.ru/eb72fc24
127 O/ C v BHyTpeHHee CONPOTUB/IEHVE bubnuoreka LIOK
HWCTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3akoH OMa /17151 TOJTHOM (3aMKHYTOM) bubmioreka LJOK
3/71eKTPUUeCKOU Lieru https://m.edsoo.ru/221f40fb
bubmioreka LJOK
129 Perenvie 3ajau
A https://m.edsoo0.ru/3580b679
bubmiorteka LJOK
130 Mo1HOCTb UCTO a TOKa
HIHOCTD HCTORHHIRA TOR https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbIKaHue bubnuoreka LIOK
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https://m.edsoo.ru/546f5632

132 KoHngeHcaTop B Liery MOCTOSIHHOTO TOKa bubmorexa LOK
7 pEo https://m.edsoo.ru/35368f3e
bubmoTeka LIOK
133 Peiienue 3azsa
HHEHHE SaRdH https://m.edsoo.ru/4410cef0
134 Pertienue 3as1au 1o TeMe "TIOCTOSIHHBIN bubnuoreka LIOK
371eKTPUYeCKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemmenue 3azau 1o teme "IloCcTOSTHHBIN bubmioreka LJOK
3/71eKTpUUecKuii Tok" https://m.edsoo.ru/744261b8
136 Pemenue 3azau o teme "IlocTosIHHBIN bubmoteka LIOK
3/1IeKTPAUYECKUU TOK" https://m.edsoo.ru/eb5d4687
O06o00111eHMe U CUCTeMAaTH3alUs 3HAHUH
137 1o Teme "[TOCTOSTHHBIN 3/1IeKTPUUYECKUN Bubmiorexa IOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KoHTposbHast paboTa 1o teme bubmoTteka LIOK
"ITOCTOSIHHBIN 3/1eKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
JnekTpuueckasi TpOBOAUMOCTh
. bubmoTeka LJOK
139 pas/IMuHbIX BellleCTB. DJIeKTPUYeCKUN
https://m.edsoo.ru/da794295
TOK B MeTasisiaXx. CBepXIpOBOJUMOCTb
OneKTpUYeCcKrii TOK B pacTBOpax 1
bubmioreka LJOK
140 pacriaBax 3/IeKTPOJIUTOB. 3aKOHBI
https://m.edsoo.ru/4b423491
®dapages 47151 3/1eKTPO/Ir3a
. bubmioreka LJOK
141 ONeKTPpUYeCKHH TOK B rasax. [lnasma
P https://m.edso00.ru/92d92{76
140 OneKTpUUYeCcKrii TOK B BaKyyMe. bubmioreka LJOK
BakyymHbIe TIpUOOpEI https://m.edsoo.ru/2E+160
143 OneKTpUYeCcKri TOK B bubmoreka LIOK

T0JIyIPOBO/IHMKAX

https://m.edsoo.ru/ab61c660
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144

[TonyripoBOTHUKOBBIE TIPUOOPEI

bubmoreka LJOK
https://m.edso0.ru/83622200

145

®u3nyecKuii MpakTUKyM T10 TeMe
"M3mepeHue CUJIbI TOKA U HaTIPSDKEHUS
B Lle[X [MOCTOSTHHOT'O TOKa MPU MOMOLLU
aHaJIOrOBBIX U LIU(PPOBBIX
M3MepUTeTbHBIX IPUOOPOB" WU
"3HaKOMCTBO C LIUPPOBOI
nabopatopueti o ¢usuke. [Tprumepsl
v3MepeHust PU3NUeCKUX BeJTMUKH TIPU
TOMOLL[A KOMITBIOTEPHBIX JaTUUKOB"

bubmoteka LJOK
https://m.edsoo.ru/5643ea56

146

®u3nyecKuii MPpakTUKyM I10 TeMe
"M3yyeHre HepaBHOMEPHOT'O [JBUKEeHUs
C Le/IbE0 OTpe/ie/IeHUsI MTHOBEHHOU
CKOpoCTH"

bubmoreka LJOK
https://m.edsoo.ru/f6292f5f

147

®usnyecKuii MpakTUKyM I10 TeMe
"M3mepeHne yCKOPEHHUs TIpU
TMPSIMOJIMHEMTHOM PaBHOYCKOPEHHOM
JIBIDKEHUHU 110 HAK/TIOHHOM TIJIOCKOCTH"
wuny "VccriejoBaHue 3aBUCUMOCTU IyTU
OT BPeMeHHU MPH PaBHOYCKOPEHHOM
JBYKEHUN"

bubmiorteka LJOK
https://m.edso0.ru/6960b6ef
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®u3nyecKuii MpakTUKyM I10 TeMe
"VI3MepeHHe YCKOpeHHs CBOOOIHOTO
nazeHus” wim "Vi3yueHue ABUKEHUS
Tesa, OpOIIeHHOr0 rOPHU30HTA/ILHO"

bubmioreka LJOK
https://m.edsoo.ru/d1ea2402
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®PusnyecKuii MpakTUKyM I10 TeMe
"N3yueHue OBUKeHUS Tesla I10
OKDPY>KHOCTH C MTOCTOSIHHOM 110 MOJYJTHO

bubmioreka LJOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f
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https://m.edsoo.ru/83622200

ckopocTeio" v "Uccnenosanuve
3aBHCUMOCTH Tepuo/ia obpartieHust
KOHWUYeCKOr0 MasiTHUKA OT ero
rapaMmeTpoB"

150

®dusnyecKuii NpakTUKyM I10 TeMe
"VI3MepeHne paBHO/ENUCTBYIOLEN CUIbI
MpU JBW)KeHUM OpyCKa 10 HaK/IOHHOU
riockoctu" unm "lIpoBepka rurnoTessbl 0
He3aBHMCHMOCTH BpeMEeHH [IBKeHUsI
OpycKa 1o HaKJIOHHOM TJIOCKOCTH Ha
3aZlaHHOe PacCTOsiHME OT ero Macchbl”

bubmioreka LJOK
https://m.edsoo.ru/0b34db84
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®u3nuecKuil NpakTUKYM T10 TeMe
"UccnenoBanue 3aBUCUMOCTU CHJT
YIIPYTOCTU, BO3HUKAIOIUX B TIPY>KUHE U
pe3nHOoBOM 00pa3tie, OT UX
Jedopmaruu" win "M3yueHue
JIBIDKEHUs] CUCTeMBbI TeJl, CBSI3aHHbIX
HUTBIO, IePeKUHYTOM uepe3 JIErKUM
610K"

bubnuoreka IIOK
https://m.edsoo.ru/b55b81al
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du3nuecKuil MPakTUKyM 110 TeMe
"V3mMepeHue Ko3(@ulieHTa TpeHus 1o
BeJIMUMHE YTJI0BOT0 KO3 puLeHTa
3apucuMocTy Frp(N)" wiu
"Hccnenoranue BKeHUs OpycKa 110
HaKJIOHHOM MJIOCKOCTHU C TIepeMeHHBIM
Ko3(puieHTOM TpeHus" Uiu
"N3yueHue JBIKeHUs rPy3a Ha Baly C
TpeHueMm"

bubmioreka LJOK
https://m.edsoo.ru/b83b1607

153

dusnyecKuii NpakTUKyM I10 TeMe

bubnuoreka IIOK



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84

"UccnenoBaHue yC/10BU paBHOBECHS
TBEpZOro TeJla, UMerolLLlero 0chb
BpaujeHus” uiv "KoHcTpyupoBanue
KPOHIITEHNHOB U pacuéT CUJ/ yIIpyrocTu"
uan "V3yueHue yCTOMUUBOCTU
TBEpZOro TeJla, UMeoLLlero riomajib
OropsI"

https://m.edsoo.ru/4a04f4{7
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®PusnyecKuii MpakTUKyM I10 TeMe
"M3mepeHue uMIyJbca Tesa 1o
TOpPMO3HOMY nyTH" Wiu "M3MepeHue
CUJIbI TATH, CKOPOCTH MOZe/IN
3JIEKTPOMOOU/ISI ¥ MOILHOCTH CUJTBI
Taru'" win "CpaBHeHHe U3MeHeHus
HMILYJIbCA Tejla C UMITYIbCOM CHJIBbI"
win "VccriefoBaHre COXpaHeHUs
HMMITyJ/IbCa TIPU YIIPYTOM
B3auMozencTBun" win "Vi3mepeHue
KUHETUYeCKOU SHepruu Tesa rno
TOPMO3HOMY ITyTH"

bubmiorteka LJOK
https://m.edsoo.ru/856fb28e
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Du3nuecKuil IPakTUKYM 10 TeMe
"M3yyeHue M30TepMHUYEeCKOro nporiecca
(peKOMeH/I0BaHO UCII0/Ib30BaHKe
ubpoBoii 1abopaTtopun)" wiu
"M3yuyeHure U30XOPHOTO MpoLecca" Ui
"M3yueHue n306apHOTO mpoiecca’ uiu
"[IpoBepka ypaBHeHUs] COCTOSIHUSA"

bubmoreka LJOK
https://m.edsoo.ru/e0fe7e07
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Du3nuecKuil IPakTUKYM 10 TeMe
"V3MepeHue yZie/IbHOU Tera08MKOCTH"
win "VcciejoBadue mipoljecca

bubmoTeka LJOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/4a04f4f7

OCTBIBAHMS BelllecTBa" Wiu
"ccnenoBanue aarabaTHOTro
nporecca"” niu "M3yueHue
B3aWMOCBSI31 SHEePrUur
MeKMOJIEKY/IIPHOTO B3aUMO/IEMCTBUS U
TeMIepaTypbl KUTIEHUS )KUJKOCTel"
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®u3nuecKuil NpakTUKYM T10 TeMe
"N3yueHre 3aKOHOMepHOCTel
WCIIapeHust XUAKocTel" uim
"N3mepeHue yieTbHOM TeryioThl
TiaBjieHus japaa" win "M3yuenue
CBOMCTB HaCbIII|eHHbIX TTapoB" U1
"V3MepeHure abCO/TFOTHOM BIayKHOCTH
BO3/lyXa U OLIeHKa MacChl [1apoB B
nomeleHun". Mamepenue
Ko3¢duLieHTa MOBEPXHOCTHOIO
HaTsDKeHUs

bubmioreka LJOK
https://m.edsoo.ru/6bla23b5
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®usnyecKuii MpakTUKyM I10 TeMe
"HabsroieHue mipeBpaliieHyst SHEPrur
3apsUKeHHOI0 KOH/IeHCaTopa B SHePrUi0
W3/IyuyeHUs cBeTouoa" Win
"M3yyeHue rpoTeKaHusl TOKA B L€y,
cozlep>Kallier KOHAeHcaTop'" Uin
"PacripesienieHre pasHOCTU
MOTEeHL[MAaI0B (HaMpsUKeHWs) TIPU
MOC/Ie/I0BaTe/IbHOM COeIMHEHUHN
KOH/IeHCaTopoB"

bubmoTeka LJOK
https://m.edsoo.ru/ec424377
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®u3nyecKuii MpakTUKyM T10 TeMe
"cceoBanre CMeIaHHOTO

bubmoteka LJOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

COeIMHeHUS Pe3UCTOPOB" UK
"M3mepeHue yienbHOr0 COMPOTUB/IEHUS
NpoBOAHUKOB" unn "MccmeoBanue
3aBMCUMOCTH CUJIBI TOKA OT
HaTIpsUKeHUs [J1s1 JlaMITbl HaKaIMuBaHUs "

®u3nuecKuil NpakTUKyM T10 TeMe
"HabsrojeHue 3/1eKTposm3a’ uim
"M3mepeHue 3apsija O4HOBATEHTHOTO
voHa" unu "UccnenoBaHue

bubnuoreka IIOK

160
3aBMCUMOCTHU COTIPOTUBJICHUS https://m.edsoo.ru/64b6e901
TepMOpe3UCTOpa OT TemIlepaTypbl' Win
"CHsiTHe BO/bT-aMIIepHON
XapaKTepUCTHUKHU auozaa”
PesepBHbIN ypok. O0O00OIIeHUe U
161 CI/ICTEMaTI/leI pI/IH 3HaHI/III/'IlI 10 TeMe Bubmorexa [JOK
H https://m.edsoo.ru/ed017d93
"Kunemaruka"
PesepBHbiil ypok. O000IIIeHIe U
162 CI/ICTIe)MaTI/IE}le pI/ISI 3HaHI/II;u 110 TeEMe Bubmaorexa HOK
H https://m.eds00.ru/3149956b
"JuHamuka"
PesepBHbIil ypok. O000II[eHIe U
163 CI/ICTEMaTI/BE}l] pI/IH 3HaHI/117L1LI 10 Teme Bubmaorexa HOK
| i | https://m.edsoo.ru/0f9752ac
CraTuka TBepZoro tesna
PesepBHbIN ypok. Ob600OLIEHUe U
P P fll bubmoreka LIOK
164 CHUCTeMaTH3allusl 3HaHUM T10 TeMe
i " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPaHEHUS B MeXaHUKe
Pe3sepBHbiil ypok. O60611eHue 1
165 CHCTeMaTH3al[ysl 3HaHUM 10 Teme bubnuoreka LIOK

"OCHOBBI MOJIEKYJIIPHOKMHETUYECKON
Teopuun”

https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901

Pe3epBHbIi ypok. O6001IeHE U

bubmiorteka LJOK

166 CHCTeMaTH3al[ysl 3HaHUM 110 Teme 1
https://m.edsoo.ru/Obcc77cl
"TepmogvHamuka. TernioBbie MalllvHbI"
Pe3epBHbIi ypok. O60011IeHHE U
167 cucTeMaTr3alus 3HaHUU 110 Teme 1 bubmuoreka IIOK
"ArperatHble COCTOSIHUS BellleCTBa. https://m.edsoo.ru/59ca5c91
®da3oBsble nepexos!”
Pe3epBHbIi ypok. O60611IeHHE U
168 CI/ICTIe)MaTI/Be}l] pI/IH 3HaHI/11;1u 10 Teme 1 Bubmorexa [JOK
| i | https://m.edsoo.ru/f2381c0c
OJeKTpruyecKoe 1oJsie
Pe3sepBHbIil ypok. O6061IeHHE U
169 CI/ICTIE:})MaTI/BE}l, PI/IH 3HaHI/II? 10 TeMe 1 Bubmorexa [JOK
]j . https://m.edsoo.ru/3cae6dal
"IToCTOSIHHBIN 3/1€KTPUYECKUN TOK"
Pe3epBHbIi ypok. O0001IIeHEe 1
P P EH " bubmoteka LJOK
170 crcTeMaTH3aLys 3HaHuM 1o Teme "Toku 1
. https://m.edsoo.ru/cc7681d4
B pa3/IMyHbIX Cpejax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME
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11 K/TACC

KosnuecTBo uacoB JJ/IeKTPOHHbIE
No Jdata nudpoBbie
Tema ypoka KonTtposbubie | IlpakTnuecku
n/n Bcero H3ydeHHUs1 | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
B3anmoieiicTBre MOCTOSSHHBIX
1 MarHuTOB Y IPOBOJIHUKOB C TOKOM 1 Bubmmorexa [JOK
POBOA ' https://m.eds00.ru/487a8593
MarunuTtHoe noJsie. ['unote3a Amriepa
BeKkTop MarHUTHOM UHAYKLUH.
2 ITpun pI/Il'I Cyneprio3u jl}; l\IjaFHI/ITHLIX 1 Bubmorexa [JOK
p UI-I ynep 1 . https://m.edsoo.ru/4clabccb
nosiei. JIMHUKA MarHUTHOW UHAYKLIUA
3 MarsuTHoOe 110J1e IIPOBOJHUKA C 1 bubmoreka LIOK
TOKOM. OmbIT OpcTesa https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, eé HarpaBJ/ieHUe U 1 bubnuoreka LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmioTeka LJOK
5 Peitienue 3agau 1 nomvorexa L|
https://m.edsoo.ru/a37a0c21
6 [IpyMmeHeHve 3aKOHa Amriepa. 1 bubmioreka LJOK
OneKTporU3MepUTe/IbHbIe TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cwuna JlopeHua, eé HanpaB/ieHHe U
7 Mo/Zy/b. [IBM>KeHHe 3apshKeHHON 1 bubmioreka LJOK
YaCTULBI B OZHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnose
bubmiorteka LJOK
8 Peluienue 3aza 1
HHEHHE 3aaad https://m.edsoo.ru/504e98c7
bubmoTeka LJOK
9 Pabora c JlopeHnrtia 1
Ta CUIBL JLOpEHT https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/d518be4b
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bubmoreka LJOK

10 P
CLieHme 3afad https://m.edso0.ru/93617bd9
MarsuTHOe 1oJie B BelljeCcTBe.
11 ®eppoMarHeTky, napa- u Bubmmorexa [JOK
bP » T1ap https://m.eds00.ru/30ff9608
JlMaMarHeTHUKU
OcHoBHBIE CBOWCTBA
12 (eppomarHeTukoB. [IprMeHeHMe bubmmorexa [JOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTHUKOB
13 Peruenue 3azau ro teme "MarHuTHoe bubmoreka IIOK
rioJie" https://m.edsoo.ru/5b55¢307
14 Perrenvie 3aau o reme "MarauTtHoe Bbubmoteka LIOK
roJie" https://m.edsoo.ru/41c4ae8a
sIBneHue 371eKTPOMAarHUTHOM
15 MHAYKUWU. [T0TOK BeKTOpa MarHUTHOU Bubmorexa IOK
AYKIHH. P https://m.edsoo.ru/b3efa0c1
VHAYKLUU
bubmoteka LJOK
16 SAC urayKiym https://m.eds00.ru/48150bd8
17 3aKOH 3/1IeKTPOMarHUTHOW MHAYKLMW bubmmoreka LIOK
Dapazes https://m.edsoo.ru/a6dec188
18 Buxpesoe 3/1ekTpruyeckoe roJie. ToKu bubmiorteka LJOK
Dyko https://m.edsoo.ru/15abe140
19 S/1C MHAYKUWHU B BUKYIUXCS bubnuoreka IIOK
[IPOBOJIHUKAX https://m.edsoo0.ru/0235cc02
bubmioreka LJOK
20 P
CLHEHME 3aad https://m.edsoo.ru/4dfda618
bubmioreka LJOK
21 IT JI
baBusio JieHta https://m.edsoo.ru/bbc22726
22 WupyktrBHOCTB. KaTymika bubnuoreka LIOK
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MHAYKTHUBHOCTH B LI€ITH IMTOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

73 Asnenune camouHaykuuu. 31C bubmoreka IIOK
CaMOVHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 OHeprvs MarHUTHOTO T10J151 KaTYLLIKHU C bubmoreka LIOK
TOKOM. D/IeKTPOMarHUTHOe I10J1e https://m.edsoo.ru/b3cOad11
bubmoreka LIOK
25 Peluenue 3azau
A https://m.edsoo.ru/88f69d2b
26 O06o006111eH1Ee ¥ CCTeMaTH3alI[Us bubmoteka LJOK
3HaHUU N0 TeMe "DJIeKTpoJuHaMUKa" https://m.edso0.ru/76484025
57 KoHTponbHas pabora o Teme bubmoteka LIOK
"OnekTpogrHaMUKa" https://m.edsoo.ru/8ae09b98
KonebartenbHas cucrema. CBOOOJHEIE
28 KonebaHus1. "'apMoHUUecKre Bubmmorexa [JOK
Lap https://m.edsoo.ru/7c1db385
KoebaHust
79 Kunematnueckoe v JuHaMHUUeCKOe bubmmoreka IIOK
OMnMCaHHe KoebaTe/TbHbIX JIBY)KEHUH https://m.edsoo.ru/87ce9498
OHepreTUueckoe onucaHve. BoiBog
JIMHaMUUeCKOTr0 OMHCaHUs
30 rapMOHMUECKHX KoJle0aHuH 13 UX Bubmmorexa [JOK
P https://m.edsoo.ru/e3c¢99692
SHepreTUYeCKOro U KWNHeMaTU4eCKOro
OnMCaHusI
bubmoreka IIOK
31 AwmmuiuTyga v da3za KojebaHuH
ymau ¢ https://m.edsoo.ru/7a0c439a
ITepyoj 1 yacToTa KOJIeOaHUA.
39 ITepuo/, MabIx CBOOOHBIX bubmiorteka LJOK

KoJieOaHWI MaTeMaTUueCcKoro
MasiTHUKA. ITepro/; CBOOOJHBIX

https://m.edsoo.ru/e0399319
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KosiebaHUM TIPY>KUHHOTO MasiTHUKA

33 3aTyxarorue KojaebaHus. bubmoreka IIOK
BeIHy>X]eHHbIe KoneOaHus. Pe3oHaHC https://m.edsoo.ru/72e93d09
bubmoreka IIOK
34 ABTOKO/I€0aHUS
https://m.edsoo.ru/6add2644
bubnuoreka IIOK
35 Peitienue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.1u/756123¢5
Ypok-kKoH(bepeHI1s "MexaHnyeckue
36 Kopne6aHmc[b BPM ;)IKaJIbeIX Bubmorexa [JOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMeHTax
O06o006111eHMEe ¥ cCTeMaTH3al[s
o Y bubmioreka LJOK
37 3HaHUM 110 Teme "MexaHUUeCKUe
.\ https://m.edsoo.ru/eb84182f
KoebaHust
38 OneKTpoMarHuTHbIe KojiebaHusl. Bbubmoreka LIOK
KonebaTe/bHbIM KOHTYD https://m.edsoo.ru/d4adabde
®opmysa TomcoHa. CBSI3b aMITIUTYAbI
39 3a I:I ;’ KOH/IeHCcaTopa C aMILIUT (?7; Bubmorexa IOK
PAA A P YA https://m.edsoo.ru/093f9af1
CHJTbI TOKA B KOJIeOaTe/TbHOM KOHTYpe
40 3aKOH COXpaHeHus SHepruu B bubmoreka LIOK
u/lea/ibHOM Kojie0aTelbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolme 371eKTpOMarHiTHbIe
yXarom P bubmoteka LJOK
41 KosiebaHus. BeiHyK/[eHHbIe
https://m.edsoo.1u/5e668619
3/IEKTPOMarHUTHbIe KOie0aHUst
[TepemeHHBIM TOK. Pe3ucTop u
42 KOH/IEHCATOP B LIETTA IEPEMEHHOT0 Bubmorexa [JOK
A pBl P https://m.edso0.ru/84836152
TOKa
43 Kary1ika WH[yKTUBHOCTH B LieNU bubmioreka LJOK
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rnepeMeHHOI'o TOKd

https://m.edsoo.ru/cfa307af

3akoH Oma [/151 5/1eKTPUUeCKOM Liernu

bubmoreka IIOK

44
riepeMeHHOT'0 TOKa https://m.edsoo.ru/8bae38e6
MoI1IHOCTB ITlepeMeHHOr 0 TOKa.
45 AMIUIUTYIHOE U TeUCTBYIOLIee Bubmiorexa LIOK
YA A yrom https://m.edsoo.ru/lcac6c4c
3HaueHWe CUJIbl TOKA U HalpsDKeHUs
46 Pe3oHaHC B 3/IeKTpUUECKON 11eTTH Bubmiorexa LIOK
p H https://m.edsoo.ru/087506df
bubmoreka IIOK
47 Penienue 3amau
A https://m.edsoo.ru/al16836a4
N peanuHbIA TpaHCchOpPMaTOp.
48 HAOI/IBBO CTBE ne(be paqa I/Ip Bubmiorexa LIOK
P a » TIEPEA » https://m.edsoo.ru/f97418ae
notpebieHre 37IeKTPUUECKON SHEPTUU
JKOJIoThYeCcKre pyucKy rpu
IIPOU3BO/ICTBE 3JIEKTPOSHEPIUU.
49 Kp JIbT '2 I/ICHOJIbBO]SaHI/IH ’ Bubmiotexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
3/1eKTPO3HEPTrUU B OBCEHEBHOM
SKU3HU
bubmoreka IIOK
50 Penienue 3amau
A https://m.edsoo.ru/ee6677ed
bubmoreka IIOK
51 Penienue 3amau
A https://m.edsoo.ru/7cab59f8
O06o011IeHMEe U CHCTeMAaTH3al[Us
52 3HaHUH 110 TeMe "'DJIeKTPOMarHUTHEIe Bubmorexa LIOK
! P https://m.eds00.ruw/401024a9
KosieOaHus
53 MexaHuyeckye BOJIHBI. bubmoteka LIOK
XapakTepuCTUKU MeXaHUUeCKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBoMCTBa MeXaHUYeCKHX BOTH bubmoreka LIOK
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https://m.edsoo.ru/cfa307af

https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTUKH 3ByKa bubmorexa IOK
yK. 24D P y https://m.edso0.ru/138b6£09
56 WHdpasByk u yabTpa3syk. LllymoBoe bubmiorteka LJOK
3arpsi3HeHUe OKpY>Karolllei cpe/ibl https://m.edsoo.ru/7380038f
bubmiorteka LJOK
57 Peiienue 3aza
HICHEE SaAdH https://m.edsoo.ru/cfd918bf
=g OJIEKTPOMarHUTHBIE BOJTHBI. bubmioreka LJOK
N3nyyeHne 371eKTPOMarHUuTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 OHeprus 3JIeKTPOMarHUTHBIX BOJIH. bubmuoreka IIOK
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[ITkana 3/1€KTPOMarHUTHBIX BOJIH.
60 [IpriMeHeHue 3/1eKTPOMarHUTHBIX Bubmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpuHLMIIBI paJyOCBA3U U
61 TesileBUzieHUsA. Pagurosiokarus. bubmmoreka LIOK
O/NIeKTPOMarHUTHOe 3arpsi3HeHue https://m.edsoo.ru/9f96£1{8
OKpY’Karolllei cpefibl
62 KoHTponbHas pabora o Teme bubmoteka LIOK
"Konebanust 1 BO/HBI" https://m.edsoo.ru/4f7985a0
63 CgeT. 3aKOH MPSIMOJIMHENHOT O bubmioreka LJOK
pacnpocTpaHeHus: CBeTa https://m.edsoo.ru/f9566406
Pelienue 3a/1au Ha NpYMeHeHUe
64 3aKOHa NPSMOJIUHENHOT O bubmorexa LIOK
P https://m.edsoo.ru/ea32d455
pacripocTpaHeHus CBeTa
65 Otpaxkenue cBeta. [I1ockoe 3epkaso. bubmoreka IIOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Tpenomienue cBeta. AGCOMIOTHBINA U Bbubmoteka LIOK



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000

OTHOCHTEJIbHBIN M0Ka3aTeb
ripesiomsieHus1. [1osiHoe BHyTpeHHee
oTpaxeHue. [IpefenbHbIi yroa
T0JIHOTO BHYTPEHHEr0 OTpakeHUst

https://m.edsoo.ru/bc2e55cd

Perienue 3d44d4 Ha [IpUMEHEHHE

bubnuoreka IIOK

67 3aKOHOB OTPaKeHUS U IIPeIOM/ICHUS
p p https://m.edso0.ru/49d830a9
cBeTa
Xop nyuet B npusMe. [lucriepcus
68 cBeta. ClIoXKHBIN coCcTaB Oesoro ceera Bubmaorexa HOK
) ' https://m.edsoo.ru/d8elc3be
LiBeT
69 JIvn3bl. DOKyCHOE pacCTosiHME U bubmmoreka LIOK
OITHYeCKasi CHU/la JIMH3bI https://m.edsoo0.ru/60441359
70 [TocTpoeHue n300paXkeHNH B JIMH3aX U bubmoteka LIOK
WX CUCTeMaXx. YBeJIM4eHHe JIMH3bI https://m.edsoo.ru/bb53b1d5
PelieHue 3a/1au Ha MOCTpOEHUE
71 n300pakeHUH, MoIyYaeMbIX C Bubnmorexa [JOK
p ’ y https://m.edsoo.ru/5a868f09
MOMOLLBIO JTUH3
bubmioreka LJOK
72 I';ma3 kak onTuueckasi cucreMa
https://m.edsoo.ru/ecd480a2
Pewienue 3agau. Ilpenenbl
73 I I/IMEHI/IMO'STI/I FE(];)M'gT UuecKoi Bubmmorexa [JOK
p p https://m.edsoo.ru/cd174a10
ONTUKU
74 CKOpOCTb CBeTa ¥ MeTO/Ibl ee Bbubmoreka LIOK
U3MepeHus https://m.edsoo.ru/f32aab06
bubnuoreka IIOK
75 HWCIIepCUsi CBeTa
A p https://m.edsoo.ru/lel6cc6e
Bubnuoreka IIOK
76 WuTepdepeHiys cBeTa 4

https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/bc2e55cd

KOFepeHTHbIe WCTOYHUKH. Y CJIOBUS

bubmiorteka LJOK

77 Ha0JIr0/IeHNsT MaKCHMYMOB U
& y https:/m.eds00.ru/c6416d48
MHWHUMYMOB
bubmiorteka LJOK
78 Peluienue 3aau
A https://m.edsoo.ru/3061de2b
bubmoreka LJOK
79 ITpumeHeHue nHTepdepeHn
P pdepery https://m.edsoo.ru/668edbc8
bubmoTeka LJOK
80 a CBeTa
Jladpaxuys ceet https://m.edsoo.ru/12ed04b5
81 HudpakioHHas peléTka. Y c1oBue bubmoteka LIOK
HabJTFO/IeHusT T/IaBHBIX MAKCUIMYMOB https://m.edsoo.ru/f998d964
bub6 OK
82 Pemmenue 3amau nomvorexa L
https://m.edsoo.ru/d58c411a
a3 IToriepeyHOCTE CBETOBBLIX BOJIH. bubnuoreka LIOK
[Tonsipusanus ceeta https://m.edsoo.ru/e9890fe9
bub6 OK
84 Pemenue 3agau nomvorexa L|
https://m.edsoo.ru/c56c8158
85 CBeTOBbI€ SIB/IEHUS B TIPUPO/IE Bubmorexa [JOK
PHPOA https://m.eds00.ru/0b36363d
86 O0o00611IeH1Ee ¥ CCTeMaTH3al[s bubmuoreka LIOK
3HaHUH 110 TeMe "OnTUKa" https://m.edsoo.ru/8a14748b
87 KoHTtponbHas pabora o Teme bubmiorteka LJOK
«Orntuka» https://m.edsoo.ru/82315dd4
['paHuLIbl NPUMEHUMOCTH
a8 K/IaCCUYeCKOM MeXaHWKH. 3aKOHbI Bubmoteka LIOK
3JIEKTPOAUHAMUKU Y IPUHLUAT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEe/IbHOCTH
89 [TocTynatel crieljuasbHON TeOpUU bubmoreka LIOK



https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/f998d964
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https://m.edsoo.ru/c6416d48

OTHOCHUTEJ/IbBHOCTH

https://m.edsoo.ru/c56f05cb

[TpocTpaHCTBeHHO-BpeMeHHOU
uHTepBas. [Ipeobpa3oBanus JlopeHiia.
YcnoBue NpUUMHHOCTH.

bubmoreka IIOK

90
OTHOCUTENBHOCTb OZJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMme/i/ieHre BpeMeHHU U COKpallleHUe
JUTUHBI
91 OHeprusi U UMNyJibC PeISTUBUCTCKOU bubmoreka LIOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b MaCChbI C SHEPruen u
92 HMMITY/TbCOM PeISITUBUCTCKOU UaCTHULIbI Bubmorexa OK
Y P bl https://m.edsoo.ru/b6258ffa
OHeprus roKos
93 PaBHOBecHOe TerioBoe UsnyuyeHue Bubmorexa [IOK
y https://m.edsoo.ru/f54035a5
bubmoreka IIOK
94 3aKoH cMellleHus1 BuHa
B https://m.edsoo.ru/1c5ff752
o5 I'mnore3a M. I1yaHKa 0 KBaHTax. bubmoteka LIOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
bubmoreka IIOK
96 OHeprus U UMITyJ/bC (POTOHA
P yme https://m.edsoo.ru/7fb307ec
97 d®oto3ddext. OnbiThl A. T Bbubmoteka LIOK
CrosnetoBa. 3akoHbI hOTO3PdeKTa https://m.edsoo.ru/8c68e5b9
YpaBHeHve DVHILITeHHA A1
N i bubmoteka LJOK
98 ¢dorosddekra. "KpacHas rpaHuLia
https://m.edsoo.ru/01ef4556
dotorddekra
99 [Hasnenue csera. Oneitsl [1. H. bubmioreka LJOK
JleGeneBa https://m.edsoo.ru/64b4f966
100 BonHOBBIE CBOMCTBA YaCTHL] bubnuoreka LIOK



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
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https://m.edsoo.ru/f59cfcec

Bonnsl e bpoiins. [JnvHa BoJHBI fie

bubmioreka LJOK

101 bporiist 1 pasmepe! 06HaUCTH https://m.edsoo.ru/5df8baf1
JIOKa/U3aLyy JBKYILeNCs YaCTULIbI
102 K Ny bubmioreka LJOK
OPTYCKYIAPHO-BOTHOBOU Aya/3M https://m.edsoo.ru/8ccab62a
103 Judpakius 51eKTPOHOB Ha Bbubmoreka LIOK
KpHUCTa/J1IaX https://m.edsoo.ru/30dbal8c
Cnenmduka usmepeHul B MUKpPOMHUPE.
104 C i P ) P T ﬁp bubmuoreka IIOK
O?THomeHHH HeonpeAe/IeHHocTe https://m.edsoo.ru/65783dec
[etizeH6epra
bubmuoreka IIOK
105 Peumterue rpaguueckux 3anas https://m.edsoo.ru/e70195bd
, Bubmoteka LIOK
106 Pereriie pacu€THbIX 33424 https://m.edsoo.ru/ee9b3182
KonTposbHas paboTa 1o TeMam:
107 "0 P CTOI?' K DY CKV ISP bubnuoreka IIOK
CHOBI{ » ROPHYCKYJIAPHO- https://m.edsoo.ru/c3de891a
BOJIHOBOM Ayanusm"
OnbITHI 110 UCCJIeJOBAHUIO CTPOEHUS
108 I A am pr " bubmoteka LIOK
aToMa. L UIHETApRAs MOAS/D aToMd https://m.edso0.ru/312b750a
Pesepdopaa
bubmmoreka IIOK
109 HMocrynarst bopa https://m.edsoo.ru/404dfa9a
110 Buabl cnektpoB. CrieKTp ypOBHei bubmoreka IIOK
3Heprvu aToMa BoZopoJa https://m.edsoo.ru/cf74b11a
11 CrioHTaHHOe U BBIHY K[ eHHOe bubmoteka LIOK
HU3JIyYeHue CcBeTa https://m.edsoo.ru/f945d85c
112 Jlazep bubmoteka LIOK



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/c3de891a
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https://m.edsoo.ru/2288a0c4

113

HyknonHast Mogesib siipa
[etizenbepra-lBaHeHKO. 3aps| U
MaccoBoe YuciIo szapa. M30Torbl.
PairioakTHBHOCTD

bubnuoreka IIOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJjJM0aKTUBHOI'O pacraza.
CBolicTBa MOHM3UPYIOLLIEr0
u3nyyeHus. Bausinue
PaZiIMOaKTUBHOCTH Ha >KUBbIe
opraHusMmsl. Jlosumerpus

bubnuoreka IIOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBsI3U HYKJIOHOB B sifipe.
SnepHbie cunbl. JedeKT Macch spa.
AnepHble peakyyuy. fepHble
peakTopbl. [TpobieMbl yIipaB/isieMoro
TepPMOSIIepHOIO CHHTe3a.
OKOJIOTUYeCKUe acrieKThbl pa3BUTHUSA
s1ePHOM SHepreTUKU

bubmoreka IIOK
https://m.edsoo.ru/ff1758d0

116

MeTo/ibl perucTpanuu u
WCC/IeZIOBaHUsI 3/IeMeHTapHbIX UaCTHLI.
dyH/1aMeHTa/IbHble B3aUMO/IeCTBUSI.
baproHbl, Me30HBI U JIEITOHBI.
[IpencraBnenue o CTaHAapTHOM
Moziesn. KBapk-ritooHHast Moziesb

a/IpOHOB

bubmuoreka IIOK
https://m.edsoo.ru/l1ac08a5b

117

®du3uka 3a nipesesamMmu CTaHAAPTHOM
Mozenu. TéMHast MaTepusi U TEMHast
sHeprus. EAUHCTBO (r3nueckoi
KapTHUHBbI MUPa

bubmoreka IIOK
https://m.edsoo.ru/c026fd37

118

OTarbl pa3BUTHUSI aCTPOHOMUM.

bubmoreka LIOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/2288a0c4

3HaueHHe dCTPOHOMHHU

https://m.edsoo.ru/ad73e145

HPI/IMEHI/IMOCTB 3dKOHOB (1)I/IBI/IKI/I AJIA
00BsICHEeHUS MMpHUpOAbl KOCMHUYECKHX

bubmoreka IIOK

119
00BeKTOB. MeTo/jbl aCTPOHOMUYECKUX https://m.edsoo0.ru/39c44028
HcciieloBaHUM
CoBpemeHHbIe OIITUYeCKue
120 TeJIeCKOIIbI, paji0Te/1eCKOIbI Bubmorexa [OK
» Paj ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHasi aCTpOHOMHUS
Bup 3Bé3nHoro Heba. Co3Beszus,
i bubmoteka LIOK
121 spKye 3BE3/bl, IJIaHEeTbl, X BUAUMOe
https://m.edsoo.ru/aac588eb
JIBIDKEHUEe
ConHeuHas cuctema. CosHile.
bubmoteka LJOK
122 ConHeyHast akTUBHOCTb. VICTOUHMK
B https://m.edsoo.ru/22748eb4
sHepruu CoJiHLa U 3BE3]
3BE3/1bl, IX OCHOBHbIE
123 XapaKTepUCTUKU. [JuarpamMma Bubmorexa [JOK
| P P o p . https://m.edsoo.ru/42169944
CIIeKTpasIbHbIM K/1aCC — CBETUMOCTh
124 3Be3/ibl I7IaBHOM MOC/Ie/loBaTeIbHOCTH Bubmmorexa [JOK
a 7 https://m.edsoo.ru/b3cb766¢
BHyTpeHHee cTpoeHue 3BE3.
15 CoBpeMeHHbIe TIpe/iCTaB/IeHUs O bubmioreka LJOK
MPOUCXOXKAEHUH U 3Bo/IIoLMM CostHLa https://m.edsoo.ru/d09da494
Y 3BE3/1. JTarnbl JKU3HU 3BE3]
Mneunsbiii [TyTh — Haiuia ['anakTurka.
126 Tunbl ranakTvk. Y€pHbIe IbIpbI B bubmmorexa [JOK
- eP AP https://m.edsoo.ru/7cd10a0a
s/ipax raaakTUK
127 Bcenennas. Paciimpenve BeeneHHow. bubnuoreka LIOK

3akoH Xab6ma. Teopusi BosibIioro

https://m.edsoo.ru/3dbdf0d?2



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
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https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e
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B3DLIBd. PenukToBOE H3j1y4yeHure

128

MacinrabHasi cTpyKTypa BcesieHHOIA.
MerTtarasakTvka

bubmoreka IIOK
https://m.edsoo.ru/ce234633

129

HepertiéHnHbie mpo6ieMbl aCTPOHOMHU

bubmoreka IIOK
https://m.edsoo.ru/d37d9ffe

130

®u3nUeCKUil NPaKTUKYM T10 TeMe
"MccnenoBaHvie MarHUTHOTO T10J1S1
MMOCTOSTHHBIX MarHUTOB' WUH
"UccnenoBaHue CBOMCTB
(heppoMarHeTUKOB" WU
"UccnenoBanue JeicTBUS
TOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

bubmoreka IIOK
https://m.edsoo.ru/67361aef

131

dusnyecKuii MpakTUKyM 110 TeMe
"N3mepenue cuibl AMriiepa” Wi
"M3yueHne 3aBUCHMOCTH CHUJIbI
AmMIiepa OT CUJIbI TOKA" WU
"OnpejeneHyie MarHUTHOW UHAYKIUU
Ha OCHOBe U3MepeHus CU/bl AMrepa”

bubmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

®u3nUeCKUil NPakKTUKYM T10 TeMe
"UccnenoBanue sBeHUAsS
3/71eKTPOMarHUTHOM UHAYKLUKU'" WU
"OrnpejeneHye UHAYKLMU BUXPEBOIO
MarHuTHOr O T0Jig"

https://m.edsoo.ru/c36658da

133

®usnyecKuil MPakTUKyM 110 TeMe
"UccnenoBaHue sBeHUsS
camouHAYKIMK" 1K "COopKa Mozienu
3/1eKTPOMAarHMTHOI 0 reHeparopa”

bubmoreka LIOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ce234633

134

dusnyeckuii MpakTUKyM 10 TeMe
"N3mepenue neproia CBOOGOIHBIX
KosiebaHUM HUTSIHOTO Y TIPY>KUHHOTO
MasiTHUKOB"

bubnuoreka IIOK
https://m.edsoo.ru/5d159d35

135

dusnyeckuii MpakTUKyM 10 TeMe
"[Ipeobpa3oBaHue SHEPTHH B
MIPY>KUHHOM MasiTHUKe"

bubnuoreka IIOK
https://m.edsoo.ru/a28026bd

136

dusnyeckuii MpakTUKyM 110 TeMe
"ccnenoBanve repeMeHHOr0 TOKa
yepes 110C/1e0BaTe/IbHO COeZIUHEHHbBIe
KOH/IeHCaTop, KaTyLIKy U pe3ucTop"”
win "VccnenoBaHue paboThI
VICTOYHUKOB CBETa B LIeNU
IlepeMeHHOro Toka"

bubmoreka IIOK
https://m.edsoo.ru/89dc2d90

137

dusnyeckuii NpakTUKyM 10 TeMe
"M3yueHue napameTpoB 3ByKOBOU
BOJIHBI"

bubmoreka IIOK
https://m.edsoo.ru/b100661a

138

®uU3MUeCKU NPaKTUKYM T10 TeMe
"M3MepeHue 1oKasareJisi pesioM/IeHHs
crekna" wiu "[lonyueHue
1300pakeHusI B CHICTEMe U3 IJIOCKOTO
3epKasa M JIMH3bI"

bubmoreka LIOK
https://m.edsoo.ru/42569eal

139

®u3nyeckuii MpakTUKyM T0 TeMe
"NccnenoBanHre 3aBUCMMOCTH
(OKyCHOT0 pacCTOsIHUS OT BelljeCTBa
(Ha mprMepe XXUAKUX JIUH3)" WIn
"V3mMepeHre OKYyCHOTO pacCTOSIHUS
paccenBaroIUX JIMH3"

bubmoteka LJOK
https://m.edsoo.ru/b879fb3f

140

®u3nyeckuii MpakTUKyM T0 TeMe

bubmoreka LJOK



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/89dc2d90
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https://m.edsoo.ru/5d159d35

"Habmoaenve audpakiyu,
vHTepdepeH1MU U TI0JISpr3aliu1
ceeta"

https://m.edsoo.ru/8b7ac737

141

dusnyeckuii MpakTUKyM 10 TeMe
"OrnpeeneHre UMILyJ/IbCa U SHEPTUU
PeNATUBUCTCKUX YacTHL (T10
(oTorpacusiM TpeKOB 3apsyKEHHBIX
YyaCTUL] B MAarHUTHOM 11071e)"

bubnuoreka IIOK
https://m.edsoo.ru/63756c47

142

dusnyecKuii MPpakTUKyM 10 TeMe
"N3mepenue nocrossHHOM [1naHka Ha
OCHOBe UccieoBaHust porosddexra”
unmu "UcciefoBaHre 3aBUCUMOCTH
CUJIbI TOKa Yepe3 CBeTOAUOJ, OT
HanpspKeHus "

bubmoreka IIOK
https://m.edsoo.ru/eb916£82

143

dusnyeckuii NpakTUKyM 10 TeMe
"UccnenoBanue crieKTpa
pa3pe’KeHHOr0 aTOMapHOro BOJOpojia
Y U3MepeHHe NocTostHHOU Puzibepra”

bubmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

dusnyecKuil MPakTUKyM 110 TeMe
"NccnenoBaHve paJjri0akKTUBHOTO
¢oHa c ucrnoab30BaHKEM Jj03UMeTpa”
win "M3yueHue norsioiieHus 6era-
YyacCTuL| aJIFOMAUHUEM"

bubmoreka IIOK
https://m.edsoo.ru/c3dabe6e

145

Ou3NUeCKUH MPAKTUKYM I10 TEMe
"Habsromenust 3Bé3qH0T0 Heba
HEeBOOPY KEHHBIM I71a30M C
HCTI0/Tb30BAaHHUEM KOMITBFOTEPHBIX
TIPU/IOKEHUH JI/1S1 OTIpeZiesIeHUsT
T10J10)KeHUsT HeOeCHBbIX 00BEKTOB Ha

bubmoteka LIOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737

KOHKPEeTHYIO /1aTy: OCHOBHbIE
co3Be3isi CeBepHOTO TMOMYLIAPUS U
spKue 3Bé3/1bl" UM "HabsmojeHus B
Teneckorn JIyHbl, MylaHeT, TyMaHHOCTel
1 3BE3HBIX CKOTIIeHUH"

O06o006111eH1Ee ¥ CCTeMaTH3alL[s
3HaHWU. Posib (PM3KKK U aCTPOHOMUH B

. N bubnuoreka LIOK
146 9KOHOMHUYECKOM, TeXHOJIOTHUEeCKOH,
N . https://m.edsoo.ru/ad6ddeed
CoLMabHOW U 3TUYEeCKOU cepax
JlesiTeIbHOCTH UesioBeKa
O06o011IeHMEe U CHCTEMAaTH3alUs
147 3HaHUW. Posib ¥ MecTo pU3UKKU U bubmuoreka IIOK
aCTPOHOMUH B COBPEMEHHOM HayuHOM https://m.edsoo.ru/18f19f7c
KapTHUHe MUpa
O06o011IeHME U CHCTeMAaTH3al[Us
3HaHUM. Posb pusnueckoii Teopuu B
(hopMHpOBaHUY TIPe/ICTaBIEHUN O
148 (hb131ueCcKOi KapTHHe MUpa, MeCTO Bubmorexa [IOK
N p pa, https://m.edsoo.ru/e7d400f4
(bu31UeCcKoi KapTHUHBI MHpa B 00ITIEM
psily COBpEMEHHBIX eCTeCTBEHHO-
HayUHBIX TIPe/[CTaBIeHU O MPUPOJe
149 O6o01eHre ¥ cucTeMaTH3arys bubmoteka LIOK
3HaHUM 1o TeMe "KrHemaTuka" https://m.edsoo.ru/b032fc4b
150 O06o011IeHMe U CUCTeMAaTH3alUs bubmoreka LIOK
3HaHUM o TeMe "KrHemaTuka" https://m.edsoo.ru/4e31b507
151 O06o006111eHMEe ¥ CHCTeMaTH3al[Us bubnuoreka LIOK
3HaHuUU 110 TeMe "[TuHamMuKa" https://m.edsoo.ru/2dfbafc5
152 O60011ieHIEe ¥ CHCTEMATH3ALIUS Bubnmoreka LIOK



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed

3HaHUM 1o TeMe "CTaTHKa TBep/0ro
Tesa"

https://m.edsoo.ru/3cca482e

O06o011IeHMEe U CHCTeMAaTH3al[Us

153 3HaHUM M0 TeMe "3aKOHbl COXpaHEeHUsI Brbmorea LOK
. P https://m.edsoo.ru/32a4d1a0
B MeXaHUKe
O06o011IeHMEe U CUCTeMAaTH3al[Us
154 3HaHUM M0 TeMe "OCHOBBI Brbmorexa OK
. " https://m.edsoo.ru/ed440ca8
MOJIEKY/ISIPHO-KUHETUUeCKON Teopun
O06o006111eH1Ee ¥ CCTeMaTH3alI[Us
o " bubmoteka LIOK
155 3HaHUU 110 TeMe "TepMoguHaMuKa.
https://m.edsoo.ru/c63f7c10
TeruioBble MalIMHbBL"
O06o006111eHre ¥ CCTeMaTH3alI[Us
156 3HaHWUU N0 TeMe "ArperaTHble bubmoteka LIOK
cocTosiHuA BeljectBa. @a3oBbie https://m.edsoo.ru/1d36b5b1
repexojnr"
O06o006111eH1Ee ¥ CCTeMaTH3al[s
157 3HaHWH Mo Teme "DJIeKTpUUecKoe Brbmorexa OK
N P https://m.edsoo.ru/3bf0def9
nose
O06o006111eHMEe ¥ cUCTeMaTH3alL[s
158 3HaHul 1o Teme "T10CTOSIHHBIN bubmorexa OK
o " https://m.edsoo.ru/71453ee6
3/IeKTPUYECKUI TOK
O06o011IeHMEe U CHCTEMAaTH3alUs
159 3HaHUM 1o TeMe "TOKM B pa3/IMUHbIX Brbmorexa LOK
. P https://m.edsoo.ru/3d40077a
cpefax
160 O6o01eHne 1 cucTeMaTH3arys bubmoteka LIOK
3HaHUH 110 TeMe "MarHutHoe moJie" https://m.edsoo.ru/3b4c06ae
161 Pe3epBHbIii ypok. Ob061eHre 1 bubmoreka IIOK

CHCTeMaTu3alud 3HaHMII 110 TemMe

https://m.edsoo.ru/053e2248



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/3cca482e

"OneKTpoMarHUuTHasi UHAYKLUs"

Pe3sepBHbIN ypok. O60011IeHHe 1

162 CHCTeMaTH3al[ysl 3HaHUM 110 TemMe Bubmorexa [JOK
u https://m.edsoo.ru/d6310bfd
"MexaHuueckue KojebaHus"
Pe3sepBHbIi ypok. O60011IeHre 1
163 CI/ICTIe)MaTI/IBz pI/IH 3HaHI/II;IlI I10 TeMe Bubmorexa OK
.\ i | https://m.edsoo.ru/5e2bb83d
OneKTpoMarHUTHbBIE KoJiebaHust
Pe3epBHbIii ypok. Ob061eHMe 1
164 CHCTeMaTH13al[ysl 3HaHUM 110 Teme bubmmoreka LIOK
"MexaHnyeckue 1 371eKTpOMarHuTHbIe https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pe3epBHbIi ypok. O0001IIeHNEe U
P P ‘L,U; bubmoteka LJOK
165 CHCTeMaTH3alys 3HaHUM T10 TeMe
https://m.edsoo.ru/52ad1603
"Onrrka"
Pe3epBHbIii ypok. O00011IeH1E 1
P P ‘1:'-1 bubmioreka LJOK
166 cHrcTeMaTH3allisl 3HaHUM T10 TeMe
https://m.edsoo.ru/5bec1c65
"OcHoel CTO"
Pe3epBHbIi ypok. O60011IeH1E U
167 CHCszamaZ pI/IH 3HaHI/II}/iu 10 TeMe bubmmorexa [JOK
1 . https://m.edsoo.ru/f7¢59d38
"KopIycKy/IpHO-BOJTHOBOU Ayanusm"
Pe3sepBHbIN ypok. O60011IeHre 1
168 CI/ICTIe)MaTI/Bz pI/IH 3HaH1/H‘/'LIu 10 Teme Bubmmorexa [JOK
| i | https://m.edsoo.ru/1£511654
dusuka aTtoma
Pe3sepBHbIi ypok. O60611IeHre 1
169 cucTeMaTy3alys 3HaHUM 10 TeMe bubmoteka LIOK
"®u3uKa aTOMHOI0 s7ipa U https://m.edsoo.ru/905c5ce0
371eMeHTapHbIX YyacTuLl"
170 Pe3epBHbIi ypok. O606IeHNe 1 Bbubnuoreka IIOK



https://m.edsoo.ru/905c5ce0
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cucTeMaTu3alys 3HaHU 110 TeMe
"DneMeHTbl aCTPOPU3UKHU"

https://m.edsoo.ru/2bffb94c

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

170

16



https://m.edsoo.ru/2bffb94c




IIPOBEPSAEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMBI10 K/TACC

Kopg,
NpoBepsieMoro
pe3y/bTara

10.1

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHsI 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl CpPe/JHero o01iero 00pa3oBaHusi

[leMOHCTPUpOBATh Ha MpUMepax poJib U MecTo (Gu3uku B (POPMHUPOBaHUU
COBpEMEHHOW HayYHOW KapTHHbI MUPa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPaKTUUECKOU [1eATeTbHOCTH JIt0ier

10.2

YuuTeIBaTh TpaHUIlbl TMPUMEHEHUs] HW3YUYeHHbIX (U3NUYECKUX Mo/ieseid:
MaTepuasibHasi TOUKa, MHepLyaibHasi CUCTeMa 0TCUéTa, abCOIFOTHO TBEPZOE
Tes0, U/lea/bHbIM ra3; MO/ie/id CTPOeHUsI ra30B, )XKUAKOCTeU U TBEP/BIX Tell,
TOUEUHBIHN 3/IeKTPUUeCKU 3apsif] — TIPU pellieHuH Gu3nYecKux 3aau

10.3

Pacrio3HaBath (przrdeckue siBjieHUs (TTPOLeCChl) U OOBSCHITH UX HA OCHOBE
3aKOHOB MeXaHWKH{, MOJIEKY/ISIPHO-KUHETUUeCKOM TEeOpUM CTPOEeHUs
BellleCTBA M  VIEKTPOJVHAMUKU: paBHOMEPDHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHOe  ZIBIDKeHHe, CBOOOJHOe TiafieHWe Tesl, ABIKEeHHe II0
OKPY)KHOCTH, WHepIUs, B3auMojeiicTBue Tes; Auddy3us, OpOyHOBCKOe
JBIDKeHVe, CTPOeHUe XXUJKOCTe W TBEPABIX Tesl, U3MeHeHrne 00béMa Tes
IIpU HarpeBaHuM (OXJI&XKZEHWU), TeIUIOBOe paBHOBeCHe, HCIIapeHue,
KOH/ZIeHCaLys1, TyIaB/ieHre, KpUCTa/uIi3aliys, KUleHue, BIa)KHOCTh BO3/yXa,
TMOBBILIIEHHE /laB/IeHus ra3a IIpYU ero HarpeBaHUM B 3aKPbITOM COCY/ie, CBSI3b
MeXX/ly rapaMeTpaMH COCTOSIHMS rasa B M30IpOLieccax; 3JIeKTpr3aLus TeJl,
B3aUMO/IeNCTBUE 3apsiJj0B

10.4

OmnuceiBaTh MeXaHUUYeCKoe ABDKEHHE, MCII0J/Ib3YyA Cl)I/IBI/ILIECKI/Ie BeJIMUYHHBI:
KOOpJAWHaT4, I1yTh, epeMenieHrue, CKOpoCTb, YCKOPpe€HHUE, MaCCa TeJjla, CHUJld,
HUMITY/JIbC  TeJld, KHHETHUUeCKasd >SHepPrud, II0TeHLUHWa/IbHasd  SHEepPrus,
MeXaHHn4yeckasd pa60Ta, MeXdHUYeCKasd  MOILNHOCTL; TIIpU  OIMMKMCAHUU
MPpaBHU/IbHO TPdKTOBATb Cl)l/I3I/IT—IECKI/II‘/JI CMBIC/T UCIIOJIb3YEMBIX B€J/IMYMH, HUX
o003HaueHus u eINMHUIIbI, HaXOIWUTb q)OpMy'JIbI, CBA3bIBAIOIIIME OdAHHYIO
Q)HBH‘JGCKyIO BE€/IMUMHY C APYTUMH BeJIMUMHAMHN

10.5

OrnuceiBaTh M3y4yeHHbIe TeIJIOBble CBOMCTBA TeJ W TeIUIOBbIE SIBJIEHUS,
WCTO0Jb3ysl (hr3nuecKre BeJMUMHBI: IaBjieHHe Ta3a, TeMIlepaTypa, CpeHsis
KUHeTUYecKast SHeprus Xa0TUUeCKOro JIBIDKEHUSI MOJIEKYI,
CpelHeKBaJpaTUUHas  CKOPOCTb  MOJIEKY/J,  KOJUYEeCTBO  TeIIOThl,
BHYTPEHHsIsI 3Heprusi, pabora rasa, KO3(QQULMEHT I0JIe3HOrO IeHCTBUS
TEeT/JIOBOTO JIBUTaTeJisl; MPX OMUCAaHWUU TPaBUIBLHO TPAKTOBaTh (hHM3UUeCKUi
CMBIC/T UCTIONIb3yeMbIX BeJIMUWH, UX 0003HAueHUs U eJUHMIIbI, HaXOAUThb
dbopMmyJsibl, CBs3bIBalOllMe AAHHYH (U3NUECKYI0 BeJMUMHY C APYTrUMHU
Be/IMYMHaM

10.6

OmnuceiBaTh HN3y4Ye€HHbIE 3JIEKTpUUECKHE CBOMCTBA BelecTBa 141
3JIEKTDUUECKHE SABJIEHUSA (npoueccm), HCI0JIb3YyA Cl)I/ISI/I‘—IECKI/Ie BeJIMUMHBI:




5/IeKTPUYECKUM  3apsifi, 3JIeKTpUYeCcKoe T10jie, HamNpsyKEHHOCTb — TOJIS,
MOTeHLIMas, pa3HOCThb MOTEHLIMA/IOB; TIPU OMKWCAaHWY MPaBUIbHO TPAKTOBATh
¢bu3nUecKnii CMBICT UCIIOJ/Ib3YeMbIX BeJIMUMH, MX 0003HaUeHUsI U eUHULIbI;
yKasbiBaTb (DOpPMyJibl, CBSI3bIBAIOLME [AHHYI0 (PU3NYECKYI0 BeIUUUHY C
JPYTMMU BeJIMYMHAMU

10.7

aHa/M3MUpOBaTh (hH3UUecKre MPOoLeCChl U SIBJIeHUs], UCTIO0b3ys (hrU3udecKre
3aKOHBbl U TIPUHLIMIILI: 3aKOH BCceMupHOro Ttsarotenus, I, II u III 3akoHBI
HbloTOHa, 3aKOH COXpaHeHUs MeXaHW4YeCKOW SHepruu, 3aKOH COXpaHeHUs
WMITy/IbCa, TIPUHLMI  CYTeprio3svuliud CWI, TIPUHLWII  paBHOIPaBUS
WHepLHAa/JbHBIX CUCTEM OTCY6Ta; MOJIEKYJIAPHO-KUHETUUECKYH) TEeOPHUI0
CTpPOeHHsI BellleCTBa, Ta30Bble 3aKOHbI, CBs3b CpeJHel KHWHeTUYeCKOou
SHEPTMM TETUIOBOTO ABMXKEHWsT MOJIEKYT C abCOJIIOTHOM TeMIiepaTypou,
MepBbIii 3aKOH TEepPMOJMHAMUKH; 3aKOH COXpaHeHUsl 3/eKTPUUYeCKOro
3apsifia, 3akoH KyrioHa; mpu 3TOM pas3iuuaTh CJIOBECHYH (DOpPMYIUPOBKY
3aKOHa, ero MaTeMaTHueCKoe BbIpa’KeHHe W yCJIOBUs (TpaHUIlbl, 06/1acTi)
TIPYMEeHUMOCTH

10.8

OOBSICHITL OCHOBHBbIE TIPUHLUIMBI AeWCTBUSI MalllMH, TPUOOPOB U
TEXHUUECKWX  YCTPOWCTB; pa3idyaTth ycjaoBus UX  0Oe30macHOro
WICTI0/Ib30BaHus1 B TIOBCEJTHEBHOM »KM3HU

10.9

BBIMOMHATL 3KCIIEPUMEHTBI 110 MCC/Ie/JOBAHUI0 (U3UUECKUX SIBJEHUH U
TIPOLIECCOB C MCIIO/Ib30BAHMEM TMPSIMBIX Y KOCBEHHBIX U3MEPEHHI; PU TOM
dopmynupoBath TipobseMy (3aauy) U TUIOTe3y yueOHOTO 3KCIepUMeHTa,
cobupaTh YCTaHOBKY U3 TIPe/JI0KeHHOTO 000pY/I0BaHUsI, TIPOBOAUTE OIIBIT
1 GOpMyMPOBaTh BHIBO/IBI

10.10

OcyH_[eCTBJ'IHTb npsAMbie XU KOCBEHHbLIE H3MeDEHUSA Cl)I/IBI/I‘—IE‘CKI/IX BeJ/IMUMH,
Ipru 3TOM B]:IGI/IpaTb ONTHUMAa/IbHBIM CII0C00 HN3MepeHUsA KW HCII0J/Ib30BATh
HN3BeCTHbIe METO/AbI OLIEHKH HOFpeHJHOCTeﬁ I/IBMEPEHI/Iﬁ

10.11

UccnemoBaTh  3aBUCMMOCTU  MeXAY  (PU3MUECKUMM  BeUYMHAMM  C
WCTO/Ib30BaHWeM TIPSMbIX HW3MepeHHui; TMpd 3TOM KOHCTPYMPOBaTh
YCTaHOBKY, (UKCUpPOBaTh  pe3y/bTaThbl  TOJYyUYeHHOW  3aBUCUMOCTH
Gbu3MUeCKUX BEJUUMH B BHUe Tabmui] U rpaduKoB, /eaTh BBIBOZABI 1O
pe3yJibTaTaM UCC/1eJ0BaHus

10.12

CobsrofaTh mpaBuia 6€30MacHOro Tpy/ia Mpy NMPOBe/IeHUH UCC/IeJOBAHUH B
paMKax yueGHOro 3KCIiepuMeHTa, yueOHO-UCCIe/I0BaTebCKOW U TIPOEKTHOM
JIeATeIbHOCTH C  MCIIO/Ib30BaHWMEM  H3MEpPUTe/IbHBIX ~ YCTPOWCTE U
71abopaTOpPHOTO 060PYAOBaHMS

10.13

Pemath pacuéTHble 3aauM C SIBHO 3a/laHHOM (PU3MUecKol Mojenbio,
WCI0JTb3Y$sl (pM3HUecKre 3aKOHbI U TIPUHLIUILI; HA OCHOBE aHa/iv3a yC/I0BUs
3a/laud BbIOMpaTh (U3UUECKYIO MOJIe/Tb, BBIZEISATh (QU3NUECKHEe BeJTAUUHBI
u (opMysibl, HeOOXOAWMBbIE /i1 €€ pelIeHusi, TPOBOJUTh PaCUEThl U
OLIeHHMBAaTh PealbHOCTb MOJ/TyUeHHOTO 3HaueHHsl (Pr3UueCcKoi BeJTMUMHbI

10.14

Pematsb KaueCTBeHHbIe 3a/iauu: BBICTPAKWBATDH JIOTU4YeCKH




HEerpOTHBOPEUMBYIO 1IeTI0UYKY pPAacCyX[eHHW! C Oropoid Ha U3yueHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U u3nUecKre siBJIeHUs

10.15

Wcronp30BaTh  TpPW  pellieHWH  y4eOHbIX  33lad  COBpeMeHHbIe
MHPOPMAaLIMOHHbIEe  TEeXHOJIOTMU  JJii  TIOWCKa, CTPYKTYPUPOBaHUS,
VHTeprpeTalid M TpejCcTaB/ieHuss y4yeOHOW U  HayuHO-TIOMYJISIPHOM
WHpOpMaLIMK, TIOMYYeHHOM U3 pa3/UyHbIX MCTOUHUKOB; KPUTHYECKU
aHa/IM3UpOBAaTh M0y4YaeMyto MH(OpMaL1IO

10.16

[TpuBOAUTEL IPUMEPHI BK/IaZia POCCUHCKUX U 3apy0e)KHbIX YUEHBIX-(DHU3UKOB
B pa3BUTHe HayKu, OObsiCHEHHe TMIpOLIeCCOB OKpY’Kalollero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcrnomnb30BaTh TeOPeTUYECKUE 3HAHUS MO (QU3MKe B TIOBCEHEBHOM YKU3HU
s obecrieyeHust Oe3omacHOCTM TpW  obOpaijeHWd ¢ TipubopamMu |
TeXHUUECKUMH YCTPONCTBaMH, [Jisi COXPAHEHHUs 3[[0POBbsSl U COOJIFO/IeHUS
HOPM 5KO0JIOTUUECKOTO MOBe/IeHHsI B OKPY>Kalolleld cpezie

10.18

PaboTaTh B TIpymnme C BBIMOJHEHHEM Ppa3/IMUYHbIX COL[UA/BHBIX pOJIe,
TUIaHUPOBaTh PabOTY TPYMIbI, PAljMOHAILHO PACTIPe/ieNATh 003aHHOCTU U
TUIaHUPOBaTh JIeATeNIbHOCTh B HECTAHJAPTHBIX CHUTYalWsX, aZeKBaTHO
OlIEHWBAThb BK/QJ, Ka&XKAOr0 W3 YYaCTHUKOB TPYILI B pelleHHe
paccMaTpuBaeMoi MpoOIeMbI

11 K/TACC

Kopg,
npoBepseMoro
pe3yJbTarTa

11.1

IIpoBepsiemble NpeJMeTHbIE Pe3y/IbTAThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero o0I1ero 00pa3oBaHus

[leMOHCTPUPOBaTh Ha MpPHUMeEpPax poJib U MeCTo (PU3UKU B (POPMUPOBAHUU
COBpeMEeHHOW HayuyHOW KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHOU TeXHUKU
YU TEeXHOJIOTHH, B TPaKTHUYECKOW JesTe/IbHOCTU JHOfield, I[eJIOCTHOCTh U
eIMHCTBO (pM3MYEeCKOW KapTUHBI MUpa

11.2

YuuThIBaTh rpaHUlIbl TIDUMEHEHHA HWN3YUYEHHbIX Cl)I/IBI/I‘-IeCKI/IX MO,Z[E]IGI\/‘II
TOUEUHBIN f-)JIeKTpI/IquKI/II‘/JI 3apdaj, dAepHasd MOJe/Ib aTOMd, HYK/IOHHada
MOJeJ/Ib aTOMHOTI'O dA/ipa IpU pelleHrnn (1)I/IBI/I‘JQCKI/IX 3aia4d

11.3

Pacnio3HaBaTh u3nueckye siBjieHUs (MPOLECChl) U 00BSICHATh UX HAa OCHOBE
3aKOHOB  3/IeKTPOJIMHAMHWKU U KBaHTOBOM (DU3MKHU: 3/eKTpruuecKas
TIPOBOZIMMOCTh, TErJIOBOe, CBETOBOe, XMMHUUECKOe, MarHUTHOe JeNCTBUs
TOKa, B3aUMO/IeHiCTBHEe MarHUTOB, 3JIeKTPOMAarHUTHasi UHAYKIUS, [eHCTBUe
MarHUTHOTO TIOJiA HAa TPOBOJHMK C TOKOM W [BWKYIIUNCA 3aps,
3/IeKTPOMarHUTHbIE Kosie0aHuUs u BOJIHBI, TIPSIMOJTUHEeHOe
pacripocTpaHeHHWe CBeTa, OTpakeHWe, TIpejioM/ieHne, UHTepdepeHLus,
Mudpakiusa U Moasgpy3aliyisi CBeTa, AUCIIePCHUs CBeTa, (HOTO3TeKTpUUYeCKUi
3¢ dekT (hoTo3ddeKT), cBeTOBOe ZilaBneHre, BO3SHUKHOBEHHEe JIMHeNUaToro




CITIeKTpa dTOMd BOOOpOAa, eCTeCTBeHHasd u HNCKYCCTBE€HHAsA
PaarOaKTHUBHOCTb

11.4

OmnuchiBaTh M3yueHHbIe CBOMCTBA BellleCTBa (37eKTpUUYECKHe, MarHUTHBIE,
ONTUYEeCKHe, 3JeKTPUUECKYH0 TIPOBOAUMOCTh pa3lMUHbIX Cpell) W
3/IeKTPOMarHUTHbIe ~ siBJieHUs1  (TIPOLIeCChl), HWCIOJB3ys  (Pu3nUecKue
BeJTMUMHBI: 7IeKTPUUYECKUH 3apsij], CHIa TOKa, 3/IeKTPUUeCKoe HarpsbKeHue,
3/IeKTpUYeCKOoe COTPOTHBJIeHHWe, pa3HOCTh ToTeHIManoB, IO/C, paborta
TOKa, WHAYKLMS MarHUTHOro mnons, cuia Awmnepa, cuia JlopeHia,
VHAYKTUBHOCTb KaTYyILIKH, SHEPrysl 3/IeKTPUUECKOT0 U MarHUTHOTO TI0JIeH,
Tepyo/; ¥ YacToTa KosiebaHui B KosiebaTellbHOM KOHTYpe, 3apsii U Cu/a
TOKAa B TIpollecce TapMOHHUYECKUX 3eKTPOMarHMTHBIX —KoyieOaHuWH,
(GoKyCcHOe pacCTossHWe U ONTHYecKas Cuaa JMWH3bI; TPU  OMMCAHUU
MPaBWIbHO TPAKTOBAaTh (M3UUYECKUN CMBICJI UCMOb3yeMbIX BeIUUWH, KX
0003HaueHUsT U eJUHULIbI; yKa3biBaThb (hOPMYJIbI, CBS3bIBAIOIIME JIaHHYIO
¢bU3MUeCcKyto BeIMUMHY C APYTHMH BeJTMUMHaAMU

11.5

OnuceiBaTh H3y4deHHble KBaHTOBble SBJIEHUS U IIPOLIECCHI, HCIO/b3Ys
(u3nyecKre BeJIMUYMHBL: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, /IJIMHA BOJIHBI
Y YacToTa CBeTa, SHEPrusi U HMIIYJbC (POTOHA, MepHUoJ, IoJsypacrnaja,
SHeprusi CBSI3W aTOMHBIX siJiep; NpU OMNUWCAaHUM [PaBWJIbHO TPaKTOBAThb
¢bU3MUeCcKuii CMBIC/T UCTIO0/Ib3yeMBIX BEJIMUMH, UX 0003HaUeHUs ¥ eJUHULIBI;
yKa3blBaTb ()OPMyJIbl, CBSI3bIBAlOLME [aHHYIO (PU3MUECKYH0 BEeJMYMHY C
JPYTYMMH BeJIMUMHAMHU, BBIUMC/IAT 3HaueHWe (hPU3MUYeCKOi BeJTMUMHbI

11.6

Amnanv3vpoBath ¢u3ndecKye TpOoLecchl U siBJIeHUs], UCII0Jb3ys pu3nuecKre
3aKOHbl ¥ TIPUHLMIIBL: 3akKoH OMa, 3aKOHBI TI0C/e/[OBATebHOTO U
Triapasuie/ibHOTO COeIMHeHUs! TIPOBOJHUKOB, 3aKOH Ikoyst — JleHIja, 3aKOH
3/IEKTPOMAarHUTHOM WHAYKI[UH, 3aKOH TIPSIMOJIMHEMHOTO PacIipoCTpaHeHuUst
CBeTa, 3aKOHBI OTPA)KeHUsI CBETAa, 3aKOHbBI TPeJIOM/IeHHsI CBeTa, YpaBHEHHe
OuiHinTeliHa Ay poroaddekTa, 3aKOH COXpaHEHHUsI SHEPrud, 3aKOoH
COXpaHeHUsI UMITYJIbCa, 3aKOH COXPaHEeHMs 3/IeKTPUUeCKOTO 3apsijja, 3aKOH
COXpaHeHUsI MaCcCOBOTO YMCJ/a, MOCTysaThl bopa, 3aKOH pafln0aKTUBHOTO
pacrazia; MpU 3TOM pa3/dyaTh CAOBECHYI0 (GOPMY/IHMPOBKY 3aKOHA, €ro
MaTeMaTHUeCKoe  BbIpaKeHWe W yCIoBUS  (TpaHWIbI,  00/acTi)
TIPUMEHUMOCTH

11.7

OrnpeseniATb  HampaB/eHWe BeKTOpa WHAYKLUM MarHWTHOTO IO/
MPOBOJHUKA C TOKOM, CU/Ibl AMIiepa u Cuibl JIopeHija

11.8

CTpouTh ¥ OMMCHIBaTH M300pakeHHe, CO3/aBaeMoe TUIOCKHM 3epKajioM,
TOHKOU JIMH30HU

11.9

BLIMOMHATE 9KCIIEPUMEHTBI 10 UCC/e[JOBaHHIO0 (U3NUECKUX SIBJIEHUNA U
TIPOLIECCOB C MCIO/Ib30BAHKEM TMPSIMBIX U KOCBEHHBIX M3MepPeHUit; MPU 3TOM
¢dopmyupoBathk mpobsieMy (3aZiauy) U TUIOTe3y yueOHOTro 3KCIIepUMEHTa,
cobupaTh YCTaHOBKY U3 Tpe/JIoyKeHHOTO 000py/i0BaHUsl, POBOJAUTE OIIBIT
Y (GOpMy/IHMPOBaTh BHIBO/IBI

11.10

OCYLHECTBHHTL MnpsAMbIe 1M KOCBEHHLIE H3MEPEHUS Cl)I/IBI/I‘—IECKI/IX BeJIMYMH,




Impru 3TOM BbI6I/IpaTI:> ONTUMA/bHBIA CIIO0CO0 HN3MepPeHHsA KW HCII0JIb30BaATh
HN3BeCTHbIe METO/AbI OLI€eHKH HOFpGLLIHOCTEﬁ H3Mep6HHﬁ

11.11

VccnepoBaTh 3aBUCMMOCTH  (PU3MUECKHWX BeIMUMH C UCIOIb30BaHUEM
NPSIMBIX M3MEepeHUI; NPy 3TOM KOHCTPYHMPOBAaThb YCTaHOBKY, (PUKCUPOBAaTh
pe3yJibTaThl IOMY4YeHHOM 3aBUCUMOCTH (PU3UUECKUX BeJMYMH B BUJE
TabuLl ¥ rpadUKoB, enaTh BEIBO/BI 10 pe3y/ibTaTaM UCC/e/J0BaHus

11.12

Cobsrogats mipaBusia 6e30MacHOTO TPy/ia TPH MPOBe/IeHUH UCC/IeJOBaHUI B
pamMKax yueOHOTO IKCTieprMeHTa, yueOHO-HCC/ie/J0BaTe/TbCKOM U TIPOeKTHOM
JeITeTbHOCTH € WCIIO/Ib30BAaHWEM  WU3MEPHUTENbHBIX  YCTPOMCTB U
nabopaTtopHoro o60py/i0BaHus

11.13

PemaTh pacuéTHble 3alauM C SIBHO 3a/laHHOM (PU3MUecKod Mojenbio,
WCTI0JTb3Y$l (pM3HUecKre 3aKOHbI U TIPUHLIUILI; HA OCHOBE aHa/v3a yC/I0BUsI
3a/jaud BbIOMpATh (U3UUECKYIO MOJIe/Tb, BBIZEISATh (QU3NUECKHEe BeJTAUUHBI
u (opMysbl, HeOOXOAWMBbIE i1 €€ pelIeHus, TPOBOJUTbh PAaCUEThl U
OLIeHHMBAaTh PeabHOCTh MOJ/TyUeHHOTO 3HaueHsl (H3UUeCKoi BeTMUMHbI

11.14

Pematb KaueCTBEeHHbIe 3a/laum: BBICTPaNBaTh JIOTUUEeCKU
HEeMpOTHMBOPEUMBYHO 1IeTI0YKY pPacCyK[EeHHWH C OINopold Ha U3yuyeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (M3nUecKre sIBJIeHUs

11.15

Wcronp30BaTh  MpU  pellleHWH  y4eOHbIX  33lad  COBpeMeHHbIe
VH(QOPMAalLIMOHHble ~ TEeXHOJOTMU  JJI1  TIOWCKa, CTPYKTYpPUPOBaHUs,
VHTEepIIpeTalMi W TpeJCTaBieHus yueOHOW ¥ HAy4HO-TIOMYJ/ISIPHOM
MHpOpMalLMy, TIOJYyYeHHOM U3 pas3IUyHbIX MCTOUHMKOB; KPUTHYECKU
aHa/IM3UPOBAaTh M0JIyyaeMyr UH(OpMaLUo

11.16

OOBSICHATE TIPUHLIUITBI  JIEMCTBUS MaIlMH, NPUOOPOB W TEeXHUUECKUX
YCTPOMWCTB; pasnvuaTh YCJIOBUS MX 0e30MacHOTO WCIIO/Ib30BaHUS B
TIOBCEe JHEBHOM YKU3HU

11.17

[TpuBOAWTE TIPUMeEPHI BK/IaJja POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHe HayKh, B OOBsICHEHHE TIPOLIECCOB OKPY)KAIOIL[ero MHpa, B
pa3BUTHE TeXHUKU U TEXHOJIOTUN

11.18

Vcnonb3oBaTh TeopeTHyecKue 3HaHUs MO (M3MKe B MMOBCEJIHEBHOW YKU3HU
st obecrieyeHrsi Ge3omacHOCTH 1pu  obpailjeHMd C TipubopamMu U
TEeXHUUECKUMH YCTPOMCTBaMH, [iJii COXpaHeHUsl 3/0pPOBbsS U COOJIIOJeHUs
HOPM 5K0JIOTHUYECKOT0 ITOBe/IeHUs] B OKpY KaloLlel cpefie

11.19

PaGoTtatb B Trpynme C BbITIOJTHEHHEM Pa3/IMUHbIX COIMAIBHBIX pOJIeH,
TJIaHUPOBaTh PabOTy TPyMIibl, PAllMOHAIBHO pacrpeziesiTh 00s3aHHOCTH U
TJIAHUPOBATh JesiTeJIbHOCTh B HECTaH[AAPTHBIX CUTYalUsX, aJeKBaTHO
OLIeHMBaTh BK/IaJi KaXAOrO0 U3 YUaCTHUKOB TPYIIbLI B  pellieHHe
paccMaTpuBaeMoi ITpoOieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop Kop nnposepsiemoro

pa3jesia 3J/IEMEeHTa

HpOBEpﬂEMbIE 3JIEMEHTHBI CO/l€P)KdHUSA

OU3NKA N METO/JbI HAYYHOI'O [IO3HAHUSA

1.1

dusrka — Hayka o mnpupoge. HayuHble meTOnbl
TIO3HAHMS OKpY»Karolero Mypa. Pomb skcriepumeHnTa
M Teopuu B IIpollecce II03HAHUS TPUPOJBIL.
OKCrepuMeHT B Gpu3uKe

1.2

MopenvpoBaHue bu3nyeckux  sIBJIeHUU u
npouieccoB. HayuHnble runoressl. ®Pusnueckue
3aKOHbl W Teopud. ['paHuLbl TPUMEHUMOCTU
¢u3nueckUx 3aKOHOB. [IpUHLIMII COOTBETCTBUSL.
Ponib u Mecto ¢Qusuku B  (popMHpOBaHUM
COBPEMEHHOM  HAyUHOM KapTHMHbI  MHUpa, B
NIPaKTUYeCKOU JleATe/IbHOCTH JII0/ler

MEXAHUKA

###Part#HHKUUHEMATHUKA

2.1.1

Mexanuueckoe  gBvKeHHe.  OTHOCUTe/ILHOCTb
MexXaHU4yeckoro AswkeHus. CucremMa OTCUéTa.
TpaekTopus

2.1.2

[Tepemertienrie, CKOpPOCTb (CpefHSII  CKOPOCTb,
MTHOBEHHasi CKOPOCTh) U YCKOPEeHHEe MaTeprabHOU
TOUKH, UX TPOEKIUH Ha OCH CUCTEMbI KOODJWHAT.
Crno>keHue iepeMelLeHui 1 CJI0)KeHHe CKOPOCTel

2.1

2.1.3

PaBHOMepHOe U paBHOYCKOpPEHHOEe MPsSIMOJIMHENHOe
aBwKeHue. ['padmky 3aBUCMMOCTH  KOOpZMHAT,
CKOpPOCTH, YCKODEHus, TyTH U T[epeMeLleHus
MaTepHa/bHOM TOUKHU OT BpeMeHH!

2.1.4

CBobosiHOe TIazieHue. Y CKopeHre CBOOOJHOTO
Ta/IeHust

2.1.5

KpuBosnHetliHoe JBUKEHUe. PaBHOMepHOE
[BIDKEHWe MaTepualbHOM TOUKW IO OKDPY>XXHOCTH.
YrioBasi CKOPOCTb, JIMHeMHasi CKopocTh. [lepuon u
yacToTa. LleHTpoCcTpeMuUTe/IbHOE YCKOpeHHe

2.1.6

TexHuueckue YCTPOI‘/JICTBEI: CIMUAOMEeTDp, [ABH>KeHHE
CHapsA40B, LielTHbIe 1 peMEHHEIE I1epeaadyn

2.1.7

[TpakTrueckre paboThl. V3mepeHre MrHOBEHHOMW




ckopoctd. MccnefoBaHve COOTHOLUEHUSI MEXIY
My TSAMU, TMIPOM/IeHHBIMU TesioM 3a
rocJiefioBaTe/lbHble paBHbIE MPOMEXYTKH BpeMeHU
NpU PaBHOYCKOPEHHOM [IBWJKEHWM C HayalbHOU
CKOPOCTbIO, paBHOW Hy/t0. V3yueHue [ABMKEHUS
I1apyKa B BSI3KOW >KUAKOCTH. V3yueHUe ABMKeHUs
TeJia, OpOIIeHHOTO TOPHU30HTATbHO

2.2

###Par### IVUHAMUKA

22.1

[MpuHuyun ortHocuTenbHOCTU ['anmunesi. [lepBbii
3aKOH HbroToHa. VIHepLjaibHble CUCTEMBI OTCUéTa

2.2.2

Macca Tena. Cuna. [IpyHLUIT CynIeprio3suiuu CUiI

2.2.3

BTtopoii 3akoH HeloTOHa /151 MaTepuaibHON TOUKU B
vHepuuanbHOU cucteme otcuéta (MCO). Tpetwmii
3akoH HbI0TOHa /17151 MaTepuaibHbIX TOUeK

224

3aKOH BCEMHUPHOro TiaroteHusi. Cuia TSDKeCTH.
ITepBast KocMuuecKasi CKOPOCTb. Bec Tena

2.2.5

Cuna ynipyroctu. 3akoH I'yka

2.2.6

Cuna T1penusa. Cyxoe Ttpenne. Cuma TpeHUs
CKOJIB)KeHUs1 U cua TpeHus mokosi. KosdourmeHnt
TpeHust. Cuia CONPOTUBJIEHUS TIPU ABW)KEHWH Tera
B )KM/IKOCTH WU rase

2.2.7

[MocTynarensHoe W BpalllaTeJbHOE  /IBIDKEHHUE
abCoJTIOTHO TBEPZOTO Tesa

2.2.8

MoOMeHT Cu/bl OTHOCUTEJIbHO OCH  Bpall[eHus.
IIneyo cusel. Yc1oBUs paBHOBeCUs TBEPZAOIrO Tesla B
nco

2.2.9

TexHUUecKre yCTPOUCTBA: MOJIIUITHUKY, IBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[MpakTuueckre paboThl. M3yueHue  JBMKEHUS
Opycka 10 HaKJIOHHOM TIJIOCKOCTU TOJ [lelCTBHeM
HEeCKOJIbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CHTT
yOpyrocTd, BO3HUKAIOIUX B JedopmMupyeMoi
TIPY>KWHE W Pe3WHOBOM o0pasiie, OT BeIMUWHBI UX
nedopmaiuu. MccnenoBaHue yC/I0BUM pPaBHOBeCHS
TBEP/OTO TeJla, UMEFOIIero 0Ch BpallleHus!

2.3

###Par###3AKOHBI COXPAHEHNA B MEXAHIMKE

2.3.1

Wmmynec ~ marepuasbHOM — TOYKHM,  CHUCTEMBI
MaTepuabHBIX TOueK. VIMITy/TbC CU/TBI U U3MeHeHHe
MMITy/IbCa Tesa

2.3.2

3akoH coxpaHeHus umnynbca B MICO. PeakTuBHOE
[IBUKeHUe




2.3.3 Pabota cusbl
2.3.4 MOILIHOCTB CUJIBI
535 KuHeTnueckasi 5Heprusi MaTepuaqbHOW TOUKH.
o Teopemao KMHETHUECKOH 3HEPTrUn
ITorenumanvHast 3Heprus. IloTeHI[MaNbHas SHEPTUS
236 yIpyro nedhopMHPOBaHHOM TIPY>KUHBIL.
o [MoTeHIanbHast SHEPrys Tejla BOIU3K MOBEPXHOCTH
3emn
[ToTeHLManbHBIE U HeMOTeHLIMaIbHble CUTbl. CBSI3b
537 paboThl HeMoTeHLMaNbHBIX CHAT C W3MeHeHHeM
o MEXaHUUECKOM DHEPrMd CUCTeMbI Te/l. 3aKOH
COXPaHEeHHs1 MeXaHUUeCKOU SHeprun
2.3.8 Yrpyrue v HeyTripyrue CTOJIKHOBEHUS
239 TexHuueckue  yCTPOWCTBA:  [JIBWDKEHUE  paker,
o BO/IOMET, KOTiep, NPY>KUHHbIN MHUCTOJIeT
[MTpakTrueckue paboTel. V3yueHue CBSI3U CKOPOCTei
5310 TeJl TIpU Heyrnpyrom ygape. MccienoBaHue CBsi3U

paboThl CUMBI C UW3MEHeHHWeM MeXaHUYeCKOou
SHepruy Tena

3 MOJIEKYJIAPHAA ®N3NKA U TEPMOJVUHAMUKA
###Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUN

OcCHOBHBIE TIOJI0KEeHUsI MOJIEKYJISIPHO-

311 KUHEeTUYeCKOW Teopud. BpOyHOBCKOe [BUKeHUe.
Ouddysusi. Xapakrep ABMKeHUSI U B3aUMOJENCTBUS
YyaCTUL] BelecTBa
Mopeni cTpoeHHUsi Ta30B, XXUAKOCTEH U TBEPABIX

3.1.2 Tel U OObsCHeHHEe CBOMCTB BellleCTBAa Ha OCHOBe
3TUX MOZesielt

313 Macca MOJIeKYI. KonnuectBo BellleCTBa.
[TocrosiHHasi ABorazipo

3.1 314 TeruioBoe paBHOBecue. Temriepatrypa U eé

nsMmepenue. [llkana temnepatyp Llenbcus
Mogens wupeanbHoro rasa. OCHOBHOe ypaBHeHHe

3.1.5 MOJIEKY/ISIPHO-KUHETUUECKOM TeopuM UZeasbHOTO
rasa
AbcomoTHasi TemriepaTypa KaK Mepa CpejHei

3.1.6 KMHETUYeCKOM 9SHEepruu  TelIOBOr0  /IBMXKeHUS
yactul] rasa. [llkana temneparyp KenbBrHa

317 YpaBHenue KianeiipoHa — MeHjeneeBa. 3akoH
JanbToHa

3.1.8 ["a3oBbIe 3akoHBI. M30mpoLiecchl B W/jeaIbHOM rase ¢




TIOCTOSIHHBIM KOJIMYeCTBOM BelLl[eCTBa: H30TepMma,
130xopa, u3obapa

3.1.9

TexHUUeCKHe YCTPONCTBa: TepMOMeTp, bapomeTp

3.1.10

[TpakTrueckue paboTel. V3MepeHre Macchl BO3Ayxa
B K/IACCHOW KOMHare. VccnenoBaHue 3aBUCUMOCTU
MeXJy [apaMeTpaMy COCTOSIHUSI —pa3pekeHHOr'o
rasa

3.2

OCHOBbI TEPMOJNHAMUKUA

3.2.1

TepmoauHamuueckas cucTeMa. BHyTpenHsis
SHEPrusi TepMOJUHAMUYECKON CHUCTEMBI M CITIOCOOBI
eé U3MeHeHUs

3.2.2

KonvyectBo TerioThl W paboTa. BHyTpeHHss
SHEpPrusi 0JHOATOMHOI'0 H/leaslbHOTO ra3a

3.2.3

Bugpi Terionepejaun: TeTJIONPOBO/IHOCTD,
KOHBEKIUs, U3aydyeHue. TernnoéMKoCTb  Tesa.
YnenbHasi ~ TeIUIOEMKOCTb  BelljecTBa.  Pacuér
KOJIMYeCTBa TeT/IOThI TIPH Terjionepesaye

3.2.4

[TepBelli 3aKOH TepMOoAUHaMUKH. [IpumeHeHue
NIepBOro 3aKOHa TePMOJMHAMMKHU K H30MpOLieccaMm.
I'pacdmueckast uHTeprpeTaryisi paboTHI rasa

3.2.5

TennoBele  MawwWHbl.  [IpuUHLUNBI  [AEUCTBUS
TEIUIOBbIX MailuH. [Ipeobpa3oBaHusi 3HEPrUM B
TEIVIOBbIX MalMHax. KosdduimeHt mnosesHoro
nericteus (manee — KIIT/]) TeryioBou MaiumHel. Lyukn
Kapho u ero KI1/]

3.2.6

Bropoit 3akoH TepMoguHaMuKH. HeobpaTtumocTb
rpolieccoB B 1mpupoze. TeroBble [ABUraTesu.
OKojornyeckye mpobeMbl TeMI03HePreTHKH

3.2.7

TexHUuecKre yCTPOMCTBA: [BUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOIOJU/IbHUK, KOHAUIIHOHED

3.2.8

[TpakTnueckre paboThl. l3MepeHMe yaelIbHOMN
TEeII0EMKOCTU

3.3

###Par#t##AI'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BBIE

[MTEPEXO/bI

3.3.1

[Tapoobpa3oBanve ¥ KoHAeHcanus. VcrapeHue u
KWTIeHHe. YZenbHasi TeryioTa IapooOpa30BaHMs.
3aBUCUMOCTh TeMIepaTyPbl KUTIEHUST OT JIaBJ/IeHUST

3.3.2

AbGcosroTHasi ¥ OTHOCHUTEJIbHAS BJIAKHOCTD BO3ZyXa.
Hacebiiennsiii nap

3.3.3

TBépaoe Teno. Kpucrammmueckue U amopdHbIe
Tesla. AHM30TPOIMSI CBOMCTB KPUCTa/IIOB. JKujakue




KpHUCTaJ/lJIbl. COBpeMEHHbIe MaTepHaJibl

IInaBnenue u KPpUCTAJ/IJIN3alHsd. YAEJ'IBHEIH TervioTa

3.3.4
riaBneHust. CyGnumariys
3.3.5 YpaBHeHHe TeryioBoro bamaHca
TexHuyeckue YCTPOMCTBaA: TUTPOMETP v
336 MICUXPOMeTP, KaJOpUMeTp, TeXHOJIOTHUH TOTy4YeHUsI
o COBPEMEHHbIX  MaTepuaJioB, B TOM  4HCJIe
HaHOMaTepHuasioB, U HAHOTEXHOIOTUU
337 [TpakThueckrie paboThl. V3MepeHue BIAKHOCTH
o BO3/lyXa
4 SJIEKTPOAMHAMUKA
###Par### DJIEKTPOCTATUKA
411 OnekTpy3anys Tes. OJIeKTPUUeCKUW 3apsz. [sa
o BHU/]A YJIEKTPUUYECKUX 3aPs0B
4.1.2 [IpoBOgHUKY, AN3NEKTPUKY U TTOYTIPOBOAHUKU
4.1.3 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsijia
4.1.4 BsaumogeiicTBue 3apsoB. 3akoH KysoHa
OnekTpuyeckoe roJie. HarpsykéHHOCTB
4.1.5 3JIeKTpUUeckoro Imnossd. IIpuHnun cyneprosuruu.
JInHUM HarnpsKEHHOCTH 3/1eKTPUYECKOT0 M0/
416 Pabota cun 371eKTPOCTaTUYeCKOr0 TOJIAL.
o [Torennman. Pa3HOCTh NOTEHLKA/IOB
4.1 [IpoBOAHMKM U  [U3JIEKTPUKU B  IIOCTOSTHHOM
4.1.7 3/IEKTPUUECKOM roJsie. Husnekrpuyeckas
TIPOHULIAEMOCTD
OnekTpoéMKOoCTb. KoHzeHcaTop. D/1eKTPOEMKOCThb
4.1.8 IJIOCKOTO KOHJleHCaTopa. OHeprusi 3apsbKeHHOro
KOH/leHcaTopa
TexHuueckue YCTPOMCTBA: 3J1IeKTPOCKOTI,
419 5/IeKTPOMETP, 3/1IeKTpOCTaTUYeCcKast 3aumra,
3a3eM/ieHHe  3JIeKTpPOrpubOpoB,  KOHZEHCcaTop,
KCEpOKC, CTPYMHBIN MTPUHTEP
4.1.10 [TpakTHueckue paboThI. V3mepenue
o 5/IeKTPOEMKOCTH KOH/[eHCaTopa
###ParHHITIOCTOAHHBIN SJTIEKTPUUYECKNI TOK. TOKU B PA3JIMUYHBIX
CPEJAX
40 Ycnosus CylLLleCTBOBaHUS TTIOCTOSIHHOTO
' 4.2.1 371IeEKTPUUeCKOro Toka. MictouHruky Toka. Cua Toka.
[TocTosIHHBIN TOK
4.2.2 Hanpspokenue. 3akoH OMa /151 yyacTKa Lienu




4.2.3

BHEKTPI/I‘JECKOE COIIpOTHUBJIEHHE. YAEJ'II:HOE
COTIpOTHUBJ/IEHHE BEIeCTBA

4.2.4

HOCJ’IQ,Z[OB&TEIH:HOG, mapd/uiejibHOe, CMelllaHHOe
coeriHeHWe TIPOBOJHHUKOB

4.2.5

Pabora 3/ekTpuueckoro Toka. 3akoH JIxoyms —
JleHua

4.2.6

MOH_[HOCTB 3JIGKTPHUUYECKOI'O TOKA

4.2.7

/1IeKTPOABWKYyIlas cuna (gamee — J3OC) wu
BHYTPeHHee COTPOTHB/IEHWe WCTOYHMKA TOKa.
3aKoH Oma TSt TIOJTHOM (3aMKHYTOI)
y/1eKTpryeckoi tenu. KopoTkoe 3aMbikaHue

4.2.8

OMNeKTpOHHasi TPOBOAUMOCTb TBEPABIX METAJIOB.
3aBUCHMOCTb  COTIPOTHBJIEHUSI ~ METalJIoB  OT
TemnepaTtypbl. CBepXIpOBOAUMOCTb

4.2.9

OnekTpryeckuii TOK B  BakyyMe. (CBolcTBa
5/IeKTPOHHBIX ITyUKOB

4.2.10

[MonynpoBoguukn. CoOCTBeHHass ¥ TpUMeCHast
NIPOBOZAMMOCTbL TOMYIIPOBOAHUKOB. CBOMCTBa p-n
niepexofa. ITomynpoBofHUKOBbIE IPUOOPHI

4.2.11

OneKTpu4eCcKui TOK B 3JIeKTPO/IUTaX.
OJIeKTPOJIMTAYeCKast JUCCOLMaLys. DIeKTPOIU3

4.2.12

OnekTpuueckruii TOK B rasax. CamMocCTosiTeNTbHbIN U
HECaMOCTOSITe/IbHBIM  pa3psifi. Pa3nuuHble THUIIBI
CaMOCTOATe/ILHOrO paspsga. MosHus. [1nasma

4.2.13

TexHUYeCKHe YCTPOKMCTBA: aMIepMeTp, BOJbTMETD,
peocTaT, UCTOUHWKU TOKA, 3JIeKTPOHArpeBaTe/IbHbIe
IprOOpkI, 9JIEKTPOOCBETUTE/IbHBIE  TPHOOPHI,
TEPMOMETD COTPOTHB/IEHUS], BaKyyMHBIA [UOZ,
TEPMUCTOPbI u (boTope3ucTopsl,
TI0/TyTIPOBO/THUKOBBIN /IN0/], TaJIbBAHUKA

4.2.14

[Mpakthyeckre paboTel. M3yyeHue CMeIIaHHOTO
COeJJMHEeHUs Pe3UCTOPOB.

N3mepenne 3SBC WCTOUHMKA TOKA W €ro
BHYTPEHHET 0 COTIPOTHBJIEHUSI. Habmoenue
3/1eKTpOJIM3a

11 KJTACC




Kop Kopanposepsiemoro
IIpoBepsiemMble 3/1eMeHTHI CO/iep)KaHHsA
pa3fesa 3j1eMeHTa
4 SJIEKTPOAVMHAMUKA
###Par##H#MAT'HUTHOE I1OJIE. SJIEKTPOMATHUTHAA MHAYKOUA
431 [TocTosiHHBIE MarHuThI. B3aumopeiictBue
o TIOCTOSIHHBIX MarHUTOB
MarnuTHoe T10/1e. BeKTOp MarHUTHOW WHAYKIUM.
430 [MpuHuMn cyneprno3vuyy. JIMHUM MarHWTHOU
o VHAYKUMUA. KapTyHa TMHUI MarHUTHOM MHAYKLUU
T10J11 TOCTOSIHHBIX MarHUTOB
MarnuTHoe 10/1e TIPOBOJHMKA C TOKOM. KapTtuHa
JIMHUM TOJs1 JJIMHHOTO TpPSIMOTO TPOBOJHHKA U
4.3.3 3aMKHYTOI'0 KOJIbLIEBOI'O MPOBOJHHKA, KaTyIIKU C
ToKoM. OmbeIT  Opcresa.  B3aumopeiicTBue
MPOBO/JJHUKOB C TOKOM
4.3.4 Cuia Amriepa, eé MOZy/Ib U HallpaBJieHHe
Cuna JlopeHua, eé MoAy/lb UM HarpaB/eHUe.
4.3.5 [Br>KeHHe 3apshKeHHOM 4acCTHULbl B OJHOPOJHOM
MarHUTHOM mose. Pabora cuibl JIopeHija
4.3.6 SIBneHye 371eKTPOMarHUTHOM MHAYKLIAN
4.3.7 [ToToK BeKTOpa MarHUTHON UHAYKLIWH
4.3
43.8 OAC wuHAYKUWMU. 3aKoH 3/IeKTPOMarHUTHOM
e uHaykouu dapajes
Buxpesoe anektpuyeckoe rosne. 3/JC uHAYKLMY B
4.3.9 IIPOBOJHMKE, [BWKYLEMCSI IIOCTYIlaTeJbHO B
OJJHOPO/IHOM MarHMWTHOM I10Jie
4.3.10 IIpaBusio JleHia
4311 NupykTtuBHOCTL. fBjleHue camouHaykuuu. I/ C
o CaMOUH/YKIMH
4.3.12 OHeprusi MarHUTHOTO TOJIST KaTYIIKU C TOKOM
4.3.13 OJIEKTPOMarHuTHoe ToJjie
TexHHWUyecKue yCTpOWCTBA: MOCTOSIHHbIE MarHWTHI,
4.3.14 3/IeKTPOMAarHUThl, 3JIeKTPOJBUIaTe/ b, YCKOPUTEIN
3/1eMeHTapHbIX YaCTULl, MHAYKLIMOHHAS [1eYb
[TpakTrueckne paboThl. V3ydyeHHe MarHUTHOTO
T0JI1 KaTylIKu ¢ TOKOM. VccnenoBanue feliCTBUS
4.3.15 NOCTOSIHHOIO MarHuTa Ha paMKy C TOKOM.

WccnenoBanue ABJICHUS 3/71eKTPOMAarHUTHOMN
VHAYKLUU

KOJIEBAHMA 1 BOJIHBI




5.1

#H#HPart#HH#MEX AHUYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHasi cucremMa. CBoOO/IHBIE KOIe0aHMS.
CapmoHuueckue Kosebanus. Ilepuos, 4YacToTa,
aMIUTUTYyZa U da3a KojebaHui

5.1.2

[Tpy>KUHHBIN MasgTHUK. MaTemMaTHyeCKUid MasiTHUK

5.1.3

YpaBHeHUe rapMOHUYECKHUX KosiebaHM.
KunemaTtryeckoen  AMHaMuUyecKoe — ONMCaHUe
KoJiebaTesTbHOTO JABIKEeHUST

5.1.4

[lpeBpaljeHe 5SHePrUM TNpPU TAaPMOHHUYECKUX
Konebanusix. CBsI3b  aMIUTUTYAbl  KOJIeOaHMIA
WCXOTHOW BEJIMUMHBI C aMIUIUTyjaMH KosieOaHUi
€6 CKOpOCTH U YCKOpeHUs

5.1.5

KonebaTtenbHbIi KOHTYP. CBobOo/1HBIE
3/IeKTDOMarHUTHbIe  KOjebaHUs B WJeaTbHOM
KosiebaTeTbHOM ~ KOHType. AHa/lOTHsST  MeXIY
MeXaHUYeCKUMHU U 3/IEKTPOMarHUTHBIMHU
Konebanusimu. dopmyna TomcoHa

5.1.6

3aKoH COXpaHEHUA  SHeprud B  HOed/IbHOM
Kojie0aTe/IbHOM KOHTYype

5.1.7

BriHyXieHHbIe MexaHUyecKre KosiebaHusl.
Pesonanc. Pe3oHaHCHasi KpuBas. BbIHYX[eHHbIe
3/IeKTPOMarHuTHbIe KoeOaHusl.

5.1.8

[TepemenHbIM TOK. CHHYCOWU/AbHBIN NIePeMeHHbIN
TOK.

5.1.9

MOILHOCTE epeMeHHOro0 ToKa. AMIUIMTYJHOe U
JeMCTBYIOLLlee 3HaUeHe CUJ/Ibl TOKA U HaTlPSDKeHUS

5.1.10

Tpancdhopmarop. I[IpousBojcTBO, Tiepefiaua |
norpebieHue 3/1eKTpPUYeCKOon SHEepruu.
OKOJIOTUUeCKWe  DUCKA T[pU  MPOM3BOJACTBE
3/1eKTPUYeCKOon SHEepPruu. KynbTypa
VICTIO/Ib30BaHKUsl 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
JKUA3HU

5.1.11

TexHuyeckue yCTpPOMCTBa: ceicmorpad,
3JIeKTPUYECKHUM 3BOHOK, JIMHUU 3JIeKTporepejad

5.1.12

[TpakTHUeckue paboThL. VccnepoBanue
3aBUCUMOCTH TepHo/ia MaJbiX KosebaHuii rpy3a Ha
HUTU OT [UIMHBI HUTM U Macchl Tpy3a.
VccnenoBanve TepeMEeHHOrO0 TOKa B LeMd U3
ToC/Ie/JoBaTelbHO  COeAMHEHHBIX KOHZeHCaTopa,
KaTyIIK{ U pe3ucTopa

5.2

###Par#t#H#MEXAHUYECKUE N DJIEKTPOMAI'HUTHBIE BOJIHBI




5.2.1

MexaHUueckKue BOJIHBI, yCJIOBUS
pacrpocTpaHeHwusl. [Tepuog,. CKopoCTb
pacrpocTpaHeHusi U [yliHa BOJiHBL. [lomnepeuHbie u
TIPO/IOJIbHBIE BOJTHBI

5.2.2

#i#Par#t##  VHTepdepeHuuss u  Audpakuys
MeXaHUUYeCKHUX BOJTH

5.2.3

3ByK. CKOpOCTh 3ByKa. [']pOMKOCTH 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

5.2.4

ONeKTPOMarHUTHbIE BOJIHBL. Y C/IOBUS U3/1yYeHUs
3/IeKTPOMAarHUTHBLIX BOJIH. B3auMHasg opueHTalys
BeKTOpOB E, B 1 v B 3/eKTpoMarHuTHOU BOJIHE B
BaKyyMe

5.2.5

CBoiiCcTBa 5/IEKTPOMAarHUTHBIX BOJIH: OTpa’keHHe,
nipesioMJIeHue, noJIsipy3aLys, Iudpakuys,
uHTepdepeHMs. CKOPOCTb 3/71€KTPOMarHMWTHBIX
BOJIH

5.2.6

[ITkana »>J/IeKTPOMAarHUTHBIX BOJH. I[IpuMeHeHHne
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[MpUHUMMBI ~ pafIuOCBS3M W TeJleBUJIeHMUS.
Papuosniokaryst. 7eKTPOMarHuTHoOe 3arpsisHeHHe
OKpYKarolllel cpefibl

5.2.8

Texuuueckue yCTPOMCTBA: MY3bIKa/IbHbIe
WHCTPYMEHTBI, yJ/bTpPa3BYKOBasi [JWAarHOCTHUKA B
TeXHUKe M MeJUl[MHe, pazap, paJuONpPUEMHUK,
Te/IeBU30p, aHTeHHa, TesieoH, CBY-neub

5.3

###Par###OIITUKA

5.3.1

[IpssMonMHeliHOe  pacrpocTpaHeHWe CBeTa B
ofHOpozHOU cpezie. JIyu cBeta

5.3.2

OtpakeHre cBeTa. 3aKOHbI OTpakeHWsl CBeTa.
[TocTpoeHue n300pakeHHA B TVIOCKOM 3€epKajie

5.3.3

[Ipenomnenue cBeTa. 3aKOHbI Pe/IOM/IEHUS CBETA.
ABCOMOTHBIN TTOKa3aTe/b MpesioM/IeHus

5.3.4

[TonHoe BHyTpeHHee oTpakeHUWe. IIpenenbHBIN
yTOJ1 [IOJTHOTO BHYTPEHHEro OTpakeHust

5.3.5

Mucnepcus cBeta. CnokHbINM cocTaB 6esoro cera.

[IBer

5.3.6

Cobwuparonjie ¥ paccerBaromiye JUH3bL. TOHKast
mH3a. PoKyCHOe pacCTOsTHME U ONTUYeCcKas Chja
TOHKOW JiMH3BI. [locTpoeHwe w300pakeHU B
coOuparoIyx U paccenBaroLMx uH3ax. Popmyna
TOHKOM JIMH3BL. YBe/IMueHue, laBaeMoe JIMH301




Hpe,qenbl NMPpUMEHUMOCTH FeOMETPI/I‘-IECKOﬁ
OIITUKHU

5.3.7

Wntepdepeniys cBeta. KorepeHTHbIe HCTOUHUKHU.
YcnoBus HabJsroieHust MaKCHMYyMOB u
MUHUMYMOB B HHTep(epeHLMOHHOM KapTHhHEe OT
JBYX CHUH(a3HbIX KOTepeHTHbIX UCTOYHUKOB

5.3.8

Oudpakiust cBera. [dudpakiyoHHas pelléTka.
YcnoBue HabHO/IeHUS TJIABHBIX MaKCUMYMOB TIPH
najieHul  MOHOXPOMaTMUeckoro  CBeTa  Ha
JUPPaKLMOHHYIO PEeLETKY

5.3.9

5.3.10 ITonspusarius ceeta

TexHuueckre yCTPOICTBa: OUKH, Jyna,
¢doroanmnapar, MIPOEKL[MOHHbBIN arrapar,
MHUKDOCKOII, ~Te/IeCKOIl, BOJIOKOHHasl ONTHKa,
IU(ppakKLMOHHAs pelléTKa, 0JISIPOnZ

5.3.11

[TpakTHueckrie paboThl. Vi3MepeHHWe TOKa3aTesis
TIpe/IOMJIeHUSI. WccnenoBanue CBOWCTB
1300pakeHWH B MH3aX. HabsmojeHre AUCIIepCHn
cBeTa

5.3.12

BJIEMEHTHI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

['paHULIBI MIPUMEHUMOCTH KJIaCCUYeCKOn
MexaHUKU. [locTyaTel TEOPUM OTHOCUTE/ILHOCTHU:
VHBapUaHTHOCTb MOJZYy/sg CKOPOCTH CBeTa B
BaKyyMe, IPUHLIUI OTHOCUTEIBHOCTH DUHILTEeHHA

6.1

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.

6.2
3amMe/jieHre BpeMeHU U COKpalljeHue [I/TUHbI

6.3 OHeprusi ¥ UMITY/IbC CBOOO/IHON YaCTHUL[bI

CBa3b MacChl C OSHEPrued ¢  HMITY/JIbCOM
6.4 cBOOO/IHOM YaCTHI[bl. DHEPTUsl TTOKOSI CBOOOHOM
YaCTHUL[bI

KBAHTOBASA ®U3UKA

7.1

###Par###OJIEMEHTBI KBAHTOBOW OITTUKA

@®otoHbl. ®opmyna I[lnaHka CBSI3U SHEPruu
7.1.1 ¢oToOHa C ero yacToTON. OHEprus U HMITYJIbC
doToHa

OTkpeITHe U UccaefoBaHre (oTosddekTa. OnbIThI

7.1.2
A.T'. CtoneroBa. 3akoHbl ¢poTo3(Pekra

YpaBHeHue OJuHINTeMHa i  poTosddekTa.

7.1.3
«Kpacnas rpanuija» ¢orosddexra

7.1.4 Hasnenue ceeta. OnbiThl [1.H. JlebeseBa

7.1.5 XUMHUeCKoe /IeliCTBUe CBeTa




7.1.6

TexHuueckre yCTpOMCTBaA: ¢doTo371eMeHT,
doTosaTurK, comHeyHast 6baTtapesi, CBeTOAUO/

7.2

CTPOEHUE ATOMA

7.2.1

Mogens aroma Tomcona. OnbiTel Pe3epdopa o
VICC/IeJOBaHUIO CTpOeHus atoma. [1nanerapHas
MoJie/lb aToMa

7.2.2

IToctynatel bopa. HM3nyueHue u TMOIJoLjeHUe
(OTOHOB TIpY Tepexofie aToMa C OJHOTO YPOBHS
SHepruM Ha Apyrou. Buppl crektpoB. CriekTp
YPOBHel 3Hepruy aTroMma BoZopoza

7.2.3

BosHoBBIe cBoiicTBa yacTul]. BomHbl e Bpoiins.
KopnyckynsipHo-BomHOBOM Ayanu3M. dudpakuys
3JIEKTPOHOB Ha KPUCTa/IIax

7.2.4

CrioHTaHHOe ¥ BBIHY)KJEHHOe  M3/lyueHHe.
YcTpolicTBO ¥ MPUHLIUIT paboThI 1a3epa

7.2.5

TexHUueCKHe YCTPONCTBA: CHEKTPaJbHBIA aHa/Iu3
(cmekTpocKom), a3ep, KBAHTOBbI KOMITbIOTED

7.2.6

[MpakTHueckue paboThI. Hab6smogenue
JIMHENMYaToro CreKTpa

7.3

ATOMHOE A4PO

7.3.1

MeToabl HabO/mo1eHust u perucTpaluu
371eMeHTapHbIX YaCTHUIL]

7.3.2

OTkpeITHe paguoakTUBHOCTHU. OmbiThl Pe3epdopaa
10  Ompefie/ieHHI0  COCTaBa  Pa/[MOAKTUBHOTO
usnyuenusi. CpoiicTBa anb(a-, Oera-, ramma-
u3nydeHusi. BiusiHue paJioaKTUBHOCTH Ha JKUBbIe
OpraHu3MbI

7.3.3

OTKpbITHE TIpOTOHA M HeWTpoHa. HykoHHas
Mogiesib siipa ['eiisenOepra — VBaHeHKO. 3apsij
sapa. MaccoBoe umncio sigpa. M30Torsl

7.3.4

Anbda-pacniai. DIeKTPOHHBIM W TIO3UTPOHHBIN
Oera-pacmag,. I"'amma-usnyuyeHue. 3aK0oH
PaZiM0aKTUBHOIO pacrnaza

7.3.5

OHeprus CBsi3U HYKJIOHOB B s/ipe. fliepHble CUJIbIL.
HedekTt Maccsl siipa

7.3.6

ApnepHble peakuuu. [lesieHue U CUHTe3 si7ep

7.3.7

SnepHblli  peakTop. TepMmosilepHBIM  CHUHTe3.
[Tpo6sieMbl ¥ TePCIeKTUBBI SII€PHOM 3HEPreTUKHU.
OKosiorhYecKye acreKThl s1epHON YHEPTeTHKH

7.3.8

OneMeHTapHble 4acTULbl. OTKpBITHE [O3UTPOHA.
dyH/laMeHTa/IbHble B3aUMOZeHCTBUS




7.3.9

TexHuueckre yCTpPOWMCTBa: [03UMeTp, Kamepa
BunbcoHa, siiepHbIii peakTop, aToMHasi 6omMba

7.3.10

[MpakTrueckre paboThl. VccnenoBaHWe TpPEKOB
yactuL (1o roToBbIM (hoTOrpadrsim)

SJIEMEHTBI ACTPO®U3NKU

8.1

Bup 3Bé3gHOrO Heba. Co3Be3qusi, sipKue 3BE37bI,
TJIaHEeThI, UX BUAUMOE [IBI)KEHHUe

8.2

ConHeuHasi cucrtemMa. [l1aHeTbl 3eMHOM TDYIIIIbI.
[1naHeTbI-rUraHTbl U UX CIyTHUKH, KapJIMKOBbIE
riadeTsl. Masible Tesia COTHeYHON CHUCTeMbl

8.3

Connue, ¢orochepa u armochepa. ConHeuHas
aKTUBHOCTb

8.4

Ncrounuk sHeprur CoJsiHLa U 3BE3],

8.5

3BE3/1b], UX OCHOBHbIE XapaKTEPUCTUKHU: Macca,
CBETHUMOCTb, pajuyc, TeMIieparypa, 150'¢
B3aUMOCB$3b. JluarpaMmMa «CreKTpajbHbIN KJIacC —
CBETUMOCTb. 3BE37bI TJIaBHOM
MoC/ie0BaTe/IbHOCTU. 3aBUCUMOCTb ~ «Macca —
CBETUMOCTb» I 3BE3], TJIaBHOM
1oc/IeloBaTeIbHOCTH

8.6

###Par##HBHyTpeHHee CTpOeHue 3BE31.
CoBpeMeHHbIe Tpe/iCTaB/IeHUs] O MPOUCXOKIEeHUN
v 3Bo/iroLMY CoJIHLIA U 3BE3/]. DTarlbl )KU3HU 3BE3/]

8.7

Mneunpi Ilyts — Hawa I'anaktvka. CrinpanbHas
cTpykrypa ['anaktvky, pacripesienieHue 3B€37, rasa
v noud. Ilonokenne w gBwkeHuve CosHLA B
lanaktuke. ITnockas u cepryeckas oJCUCTEMBI
lNanakTuku

8.8

Tumbl ramakTUK. PaguorasakTMKM W KBas3aphbl.
UépHbIe AbIPBI B sijpax rajJakTUK

8.9

Bcenennasi. Pacivpenue BceneHHoll.  3akoH
Xab6s1a. Pa3beranue rasaktuk. Bo3pacTt u paguyc
BcenenHoli, Teopusi Bosbliioro B3pbiBa. Mo/jienb
«ropsiueii BceseHHol». PeluKTOBOE U3MyueHHe

8.10

MaciurabHas CTPYKTypa BcenenHoti.
MeTaranakTHKa. Hepeliuénubie TIpo0OIeMbI
aCTPOHOMHU




TIIPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop
MPOBepPsIeMOro
TpeOoBaHUs

IIpoBepsiembie TPeOGOBaHUS K NMPeMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpPaMMbI CPeHEro 001ero
o0pa3oBaHus

CcdopMUpOBaHHOCTb yMeHUM pacrio3HaBaTh (hU3WUecKue sBeHUs

(mporiecchl) ¥ 0OBSICHATL MX HA OCHOBE U3YUYEeHHBIX 3aKOHOB

BJ'[(':I,I[EHI/IE OCHOBOITOJIaralOIuMK1 (bI/BI/IlIeCKI/IMI/I IIOHATUAMU U

B@/IMUMHAMH, XdPdKTE€PHU3YIOILLINMH (1)I/I3I/I‘JECKI/IE MpoLeccsl

CchopMUpOBaHHOCTb yMEHHI TPUMEHSTb 3aKOHbI K/IaCCUUeCKOu
MeXaHUKH, MOJIEKY/ISIPHOM 13K u TepPMOJUHAMUKH,
3/1eKTPO/IMHAMUKM, KBAaHTOBOW (DM3WKU [I/I1 aHa/iu3a M 00bsSCHEHUs
SIB/IEHU MUKDOMHDA, MakKpoMupa U Meramupa, pas3idyaTb yC/I0BUS
(rpaHuLbl, 06/1aCTH) MPUMEHUMOCTH (U3NUECKHUX 3aKOHOB, TIOHUMAThb
BCceoOImuMid xapakTep (hyHJaMeHTa/bHbIX 3aKOHOB M OTPaHUUEHHOCTh
WCII0/Ib30BaHMSl UYaCTHBIX 3aKOHOB; aHa/JMW3UpPOBaTh (hU3UUECKUe
MPOLIeCChl,  MCMO/b3ysl  OCHOBHblE  TIOJIOXKEHWS, 3aKOHbl U

3dKOHOMEPHOCTHU

CCI)OPMI/IPOBEIHHOCTI: YM€HUA Ppa3/indaTb YCJI0BUSA T[IPUMEHHUMOCTH

Mojiesielt pu3nyecKux Tes U MPOLeCCoB (SBJIEHUI)

CchopMUPOBaHHOCTb YMEHHsI pelllaTb pacyéTHbie 3ajaud C SIBHO
3a[laHHOM M HesBHO 3aZlaHHOM (pU3nUeckoil Mojiefbi0: Ha OCHOBAaHWU
aHa/M3a yCJIOBWS BbIOMpaTh (QU3NUeCKWe MOJed, OTBevaroliye
TpeOOBaHUAM 3aZlaui, MPUMEHSITh (hOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH
U TIOCTyJaThl  (DU3WUECKUX  TEeOpDUH  TPU  HCIO/Ib30BaHUU
MaTeMaTUUeCKUX MeTO/IOB pelleHUs 3ajjad, MPOBOJUTb PacuéThl Ha
OCHOBaHWU HMEIOLUXCS [AHHBIX, AaHAJM3UPOBaTh pe3y/bTaThl U
KODpPeKTHpPOBAaTb  METOJbl  pelleHWs C YYETOM  IIO/TyYeHHbBIX

pe3y/bTaToB

PermiaTh KaueCcTBeHHbIE 3a/laud, TpeOyrol[e MPUMeHeHUs 3HAaHWW U3
pa3HbIX pa3ziefioB IIKOJBHOTO Kypca (M3WKH, a TakXe WHTerpaluu
3HaHWW W3 [JpPYrUx T[IpeIMeTOB eCTeCTBeHHOHAyUHOTO LIMKJ/a:
BbICTParBaTh JIOTMUECKYIO LIeTIOUKY pacCy>KJeHUH C OIopoil Ha

HN3y4Ye€HHbI€ 3dKOHbI, 3dKOHOMEDHOCTH U d)HBI/IquKI/Ie ABJ/1eHUA




Bnagenue OCHOBHBIMU MeToZaMu Hay4YHOI 0 TIO3HaHWS,
WCMONb3yeMbIMA B (U3MKe: TIPOBOJUTH TIpSIMble U KOCBEHHbIE
u3MepeHus: (U3MUECKUX BeIMYMH, BbIOWpas ONTUMasbHBINA CrIoco0
V3MepeHus] U UCMOJIb3ysl U3BEeCTHble METO/bl OLeHKU IOrpelIHOCTel
V3MepeHul, TpOBOJWTH MWCCe[0BaHME 3aBUCUMOCTel (U3NUYeCKHUX
Be/IMUMH C UCTOJb30BaHHWEM TIPSIMBIX H3MepeHWH, OOBbSCHSTDH
TMOJTyueHHble pe3y/bTaThl, UCIO/b3Ys (PH3MUYeCcKre TeoprH, 3aKOHbI U
TIOHSITHSL, U [le/laTh BbIBO/IbI; cOOMofaTh npaBuia be3ornacHoro Tpyza
TIpY TIPOBeZIEHUM WCC/Ie[JOBaHUN B paMKaX y4eOHOTO JKCrieprMeHTa |
yueOHO-MCCe0BaTeNIbCKOM  /1esITe/IbHOCTH € MCII0/Ib30BaHHEM
UUPPOBBIX  U3MEPUTE/NIbHBIX ~ yCTPOHMCTB W j1ab0OpaTOpHOro

obopyoBaHus

ChopMHUpOBaHHOCTL ~ YMEHWM  aHa/U3UpOBaTh U OLIEHUBATh
Moc/ieICTBUS OBITOBOM M TPOM3BO/ICTBEHHOH [1€SITE/IbHOCTH Ue/IOBeKa,
CBSI3aHHOM C (PU3MUECKWMM TIpPOLleCCaMU, C TO3UI[MN 3KOJIOTUUeCKOn
Oe3omacHoCTY; rpeJcTaB/IeHu ) parroHaTIbHOM
MPUPOJIOTIONE30BaHUM, A  TakKKe  pa3yMHOM  HCIIO/Ib30BaHUU
JOCTVDKeHUM HayKu U TeXHOJIOTHM [jig Ja/bHeMllero pas3BUTHs

Yye/I0BeueCcKoro o0IecTsa

OBnasieHre Ppa3MUUHBIMM  criocobamMu  paboTel ¢ uHGMOpPMaLMei
(GU3NUEeCKOTO  COJiep)KaHUs C  MCIIO/Ib30BaHHMEM  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUM KPUTHUECKOTrO

dHa/IM34a U OLI€EHKH OCTOBEPHOCTH HO]Ty‘-I&lEMOﬁ I/IH(bOpMaL[I/II/I

10

ChopMHpOBaHHOCTL ~ YMeHHH  TMPUMEHSTh  OCHOBOIIOJIAraroliye
aCTPOHOMHYECKHe TIOHSTUS, TEeODUM M 3aKOHbl [Jii aHaau3a |
00bsicCHeHUsT (DU3UUECKUX TIPOLIECCOB, MPOUCXOMAIIMX Ha 3BE3/AX, B
3BE3JHBIX CHUCTeMax, B MeXrajakTUUeCKOW cpefie; [IBU)KeHUs

HeOeCHBIX TeJl, BOTIOLINU 3BE3 U BcesleHHOM




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D

110 ®PU3SUKE
Ko
a3ne11a/T Koz IIpoBepsieMblii 3/IeMEHT CO/iep>KaHUA
pPazA 3/IeMeHTa POBEp AEp
eMBbI
1 MEXAHUKA
1.1 KMHEMATUKA
111 MexaHuueckoe JIBIDKEHUe. OTHOCUTENBHOCTD
o MeXaHUUYeCcKoro JBwkeHusi. Cuctema oTcuérta
MarepuasnbHas TOUKa.
|
E& panmyc-BeKTop:
Fle)=(xle) vz ) z(2)).
TPaeKTOpILA,
[IepEMEIICHIIC,
1.1.2 o B L
rﬁ;"' = ?.(Iz}_?.(srl):?.z - .1 =
= (Ax, Ay, Az),
IIyThb.
CrnoxeHIe nepeMellleHHil:
A =4, +4,
CKOpOCTbh MaTepranbHOM TOUKHU:
. ArF .,
U=— =TI =(LJ,_.LJ1_.LJ_).
AL |, ' T
Ax ,
1.1.3 L, ZIL =x,, aHANOTIMHO v, =V,, U, = =,
Flyn !

CrnoxeHne ckopocTeil: o, =0, + 0, .

Briuncnenue nepemenieHus U IyTu MaTepHaHBHOﬁ TOUKH

TIPU NIPSIMOJIMHEMHOM JIBM)KEHUH BJJ0JIb OCH X 10 TpauKy




3aBUCHUMOCTH Lx(t)

. . AD
YCKD[JEHIIE! MAaTepHaIEHOI TOYKIL a = —\J = 3

At
1.14
A P
a,=—2= =(uv,) . aHanorm4Ho a, =(v, |, a.=(uv.
At 30 ' ' o
PaBHOMepHOe MPsIMOJIMHEHHOe JBMKEHHE:
x(t)=x,+v,t

x(0)

0

+
1.1.5

ox

v, (t)-v,,=const

©




0x

const

PaBHOYCKOPEHHOE HpﬂMOHHHeﬁHOE ABIDKeHHe:

at
Xir)y=x, +uwu r+——
(1)=x, + U, 5

v (t)=uv, +at

1.1.6 a, = const
I S _
vy — U =2a_(x,—x)
[
HPII IOBIDKEHINI B OJHOM HAIIPABICHIIH IIVIE S =
CBo0OojHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.
Vi l_ Ijﬂ
Yo a
o Xo ‘L—
JIBr>KeHUe Tesa, OPOLLIEHHOT0 MOJ, YIJIOM & K TOPU30HTY:
1.1.7 )
‘ x(f) =2, t Uy f =25 T U cosa-f
) g f . o
‘ V() =y, + Ut + S =Vt hpsina-f—=—

[v,()=u,, =v,cosa

(0, (D=0, +g,f =usino— gt

-

gy

(g,=0

<

= const

T

g

gy




1.1.8

KpuBonuHeliHoe gBrkKeHUe. [IBIyKeHe MaTepranbHON
TOUKH T10 OKPY>KHOCTH.
YrnoBasi 1 MHeNHast CKOPOCTb TOUKH:

V=R

wR

HpI/I PaBHOMEDHOM ABHWXE€HHWH TOUYKHU I10 OKPY>KHOCTHU

w:2_n:2n'u
T

0
T
2
270
. LleHTpOCTpeMUTE/ILHOE YCKOPEeHHe TOUKH:
v2
2
a =—=w R
R




uc

R
. [TostHOE yCcKOpeHne MaTepuaibHOW TOUKH

Teépmoe Teno. [TocTymnaTesbHOE U BpaljaTe/IbHOE

1.1.9 )
[IBIDKeHHEe TBEPAOro TeJia
1.2 OVUHAMUWKA
WNuepyyaneHble  cuctembl  OTcuéTta. [lepBelld  3aKOH
L2 Herotona. [TpuHumn otHocuTensHoCTH ['anves
Macca Tesna. IInoTHOCTS BelljecTBa:
p=I
v
1.2.2 P




Cuna. [IpyHIMI CyniepriosvLiuu CUI:

F =F,+F,+...

PaBHOJEHCTB

paBHOZieHCTB

1.2.3 1




+
BTopoii 3akoH HetoToHa: J/1s1 MaTepuaibHOM Touku B ICO
F,=ma,
F
1
124 |M
a
1
Ap=F At
A
p




1.2.5

At
npu
F =const
F
const
—e
Ay Iy

TPETI/II‘/JI 3akKOH HeroTOHa AJI1 MaTe€pPHUAJIbHBIX TOUEK:

F,=-Fy




1.2.6

3aKoH BCEMHPHOI'0 TATOTE€HHA: CUJIbI MPUTHKEHUSA MEXOYy
TOYEUHBIMU MdCCaMH DABHbI

m;m,
2
R

F=G




Cuna TsDKecTu. HEHTP TSDKECTU Tejla. 3aBUCUMOCTbL CHJIbI

TSDKeCTU OT BBICOTBI h HaZ TIOBEePXHOCTHBIO IIJIaHETBI

paguycom RO:

mg

(R

h)

GMm

GMm

m = —_—
I Ry+h)

1.2.7

Cuia ynpyrocrtu. 3akoH I'yka:

F,=-kx




—kx

Cwuna tpenusi. Cyxoe TpeHuUe.

Cusia TpeHUs CKOJIb)KEeHUS:

F.,=uN

Tp

UN

1.2.8
Cuia TpeHUs MOKOS:

<
P

P

IN

uN

KoadduipeHT TpeHus

aBnenue:

1.2.9




1.3

CTATUKA

—

F
MoOMeHT CHJIbl OTHOCUTEIBLHO OCHU BpallleHHs:

M| = F1, rge | — nnevo cusel

F
1.3.1
F
OTHOCHUTE/IbHO  OCH, TMpoxojsuien uepe3 Touky O
MepHeHJAUKYISIPHO PUCYHKY
LenTtp Macc Tena. LleHTp Macc cucTemMbl MaTepUasbHBIX
TOYeK:
& m,r,+m,r,+..
r' =
.M
m,+m,+...
1.3.2

1I.M.







B ogHOpoaHOM 1O/1e TshKeCTU

(g =const)

const)
LIEHTP MacC TeJla COBIMA/IAeT C ero LeHTPOM TsDKeCTH

YcoBus paBHOBecusi TBéporo tena B MCO:

(M, +M, +...=0

1.3.3 d
\F,+F+...=0
HHHPar##H#
3akoH Ilackans
1.34
HHHPar##

1.3.5

[aBneHue B KUAKOCTH, nokosiieiics B UCO:




p=p,+pgh
p
p
0
+
pgh
3akoH ApxuMmesa:
F ApX: ~ L Britecn
F
Apx
HHHPar### =
1.3.6
P
eCJIM TeJI0 U XKUJIKOCTh rnokosTcsi B ICO, To




FApx = pg VBbITeCH

F
Ap
pgv
YcnoBue n1aBaHus Tell
1.4 3AKOHbI COXPAHEHNA B MEXAHUKE
VimnynbCc MaTepralbHON TOUKH:
p=mv
p
HHHHPar##
1.4.1
m
1%
P NMmnynbc cucreMsl TE:I: o
1.4.2 p=p,tp,t..




#H##Part##
1.4.3

3aKOH M3MeHEeHUs U COXPaHeHUsT UMIY/IbCa:
B 1ICO

A}):A(})1+b2+"'):ﬁlBHELUHAt-FﬁZBHeLUH

At+...







1BHelH

At

2BHeIlH

At

B UCO, ecriu

Ap:A(pl+p2+"'




, eCIu

F e+ F

1 BHeLIH 2 BHelIH

1BHelH

2BHeIH

+...=0




PeakTuBHOE ABI)KEHHe

.

HHHParHH Ar X
1.4.4 PaboTa CH/IbI Ha MaJiOM MepeMeIleHNH:
,11=|P:|-|.-i'-.f|-cus a=F -Ax
T F
0}
MOoOuHOCTb CUJIBL:
ec/Iv 3a BpeMmsl
At
1.4.5
At
paboTa CHJIbI U3MEHSIETCSI Ha , TO MOIIJHOCTh CHJIBI
AA
P=— =F-v-cosa
At Ar—)
KuHeTrueckast 3Heprusi MaTepUaTbHOW TOUKH:
2 2
-mv _ Db
KHWH 2 2 m
1.4.6

KA




mv

2m

3aKOH U3MEHEeHUS] KWHeTUYeCKOM SHepruu CUCTeMbI

MarepuaibHbIX Touek: B ICO AExkuH = Al + A2 + ...

1.4.7

[ToTeHuManbHast SHEPrHUs:

AJId TIOTeHIUa/IbHBIX CHUJT

AlZ = El noteHy; EZ noteny| =A EHOTeHu

12




1noTeHy|

E
2M0TeHI]
AE
TIOTeHL}
HOTEHL[I/IaJ'IbHaH SHeprus MaTEpHaJ’IbHOﬁ TOUKHU B
OJHOPOAHOM I10J1€ TAXKeCTH:
E TIOTeHL] = mg h
E
MOTeHL]
mgh

[ToTeHLManbHAas SHEPrys yOpyro Ae(opMUPOBaHHOTO

TeJsa:




2
E _kx

MOTeHI| b

TIOTEHI]

3aKOH M3MeHEeHUs1 U COXPaHeHUs] MeXaHUYeCKOW SHepruu:

Erex = BExum + Ermre:-m-

148 B IICD ﬂ'E:]‘.:E}f. = '-'ﬂ-LBEEK HEMMOTEHLI. CHITs
B IICO AEyex = 0, eCIIH Agcex menoresn. car = 0
1.5 MEXAHNUYECKUNE KOJIEFAHVSA 11 BOJIHBI
lapMoHWueckyue  KosiebaHUS ~ MaTepUaTbHONM  TOUKH.
Ammymtyna u o ¢dasa  kKosebanmii.  KuHemaTtmueckoe
oIMcaHue:
)= Asin| et +o, ),
151 (7) (@f +9,).

v(f)=x'.
a(H=(v,),=—a'x(d) =a, +0'x=0,
T7Ie X - CMeIlleHHe U3 PaBHOBECHSI.

[JvHaMyueckoe onucaHue:




ma
X
_kX,
rae
2
k=mow
k
mo
2
. JTO 3HAUUT, UTO
F =-kx.
F
X
—kx.
OHepreTuueckoe ornucaHue (3aKkoH COXpaHeHUs

MeXaHWYeCKON SHeprun):

2 2 2 2

CBs3b aMIUIUTYJbl KOJIeOAHUH CMeIlieHHsI MaTepHaJbHON
TOUKA C aMIUIUTyJaMH KoyiebaHUW e€ CKOpOCTH U

YCKOpPEeHHSI:




v =04, a. =i

mal

ITepuof v yacToTa KojeOaHMiA:

o B
0 Vv

HepI/IO,Z[ MaJIbIX CBO60,£[HLIX KoyiebaHWIT MaTeMaTHUYeCcKoro

MasTHHKA:
1.5.2 i
F=2n |—
g
[Tepro, cBOOOAHBIX KOsleOaHM MPYKUHHOTO MasTHUKA:
mn
T=2m |—
k
153 BoiHyK7eHHble  KomebOaHusi. Pe3oHaHc. Pe3oHaHcHast

KpUBast

1.5.4

ITonepeunble ¥ TpPOJOJbHBIe  BOJIHBL.  CKOpPOCTB
pacripoCTpaHeHusl U JjIiHa BOJIHBI:

A:vT:B
\%




Nurepdepeniys u audpakiliyis BoJH

1.5.5

3ByK. CKOpPOCTb 3BYyKa

MOJIEKYJIAPHASA ®M3NKA. TEPMOINHAMUKA

2.1

MOJIEKYJIAPHASA ®U3NKA

2.1.1

Mopeni cTpoeHHs rasoB, >XUAKOCTeM W TBEPABIX TeJl.
[TycTh TepmogrHaMuueckasi cucteMa (Tesio) coctout u3 N
OIMHAKOBbIX MOJIeKYJI. Torja KoJim4eCcTBO BelllecTBa
N m
v o —_—
N, u




rze

— yrcsio0 ABOraZipo, m — mMacca CUCTeMsl (Tena),

U

i

— MOJIApHas MacCcCa BeljeCTBa

2.1.2 TernuioBoe JBUKeHUEe aTOMOB U MOJIEKYJI BelljeCTBa
2.1.3 BsaumojelicTBue yacTul] BelljecTBa
2.1.4 Ouddysusi. BpoyHOBCKOe JBUKeHHe
2.1.5 Mopgesb ugeanbHOro rasa B MKT
CeBs3p MexJy [aB/ieHueM U CpefHell KUHeTUueCKou
SHepruel  MOCTyIaTe/bHOTO  TEIUIOBOTO  JIBUKEHUS
MOJIeKYJI UJeanbHOro ra3a (ocHOBHOe ypaBHeHUe MKT):
)2 lmﬂ; zn va zn £,
— LD =G0 =S ey
3 3 L2 ) 3
re m0 — Macca 0JJHOM MOJIeKY/IbI,
_N
n = —
\%4
2.1.6




- KOHLIEHTPALUsI MOJIeKYJT

2.1.7

AbcosmoTHas Temnieparypa: T =t +273K

2.1.8

Csi3b TemmepaTypel rasa CO CpefHerd KUHeTHYeCKOu
SHeprue IOCTyIaTeqbHOIO TEIIOBOTO [BUKEHUSl €ro

MOJIEKYJI:

[ mp* |

T | 2

oy
Il
Il

[ s
o
~

2.1.9

YpaBHenue p = nkT

2.1.10

MO,E[GJ'I]: naea/JibHOr'o ra3a B TepMOJIMHAMHUKE:

| VpasHerre Menreteera — Kianeiposa
| BeIpaskeHHe U1 BHyTpeHHeH SHepTHH
VpaBHeHHe MeHeneeBa — KianeiipoHa (mpmme
3aMcH):
pRT

pV = %RT =VRT =NKT, p=F—

BripaxeHIle U1 BHyTpeHHell 3HeprIil 0lHOATOMH(
rasa (IIpHIMeHIIMEIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKoH ,Z[aﬂbTOHa AJI aBJIEHUA CMECH PA3PEXKEHHbBIX I'd30B:

pP=p;tpy*...




2.1.12

V3ompotiecchl B pa3pe)KeHHOM Ta3e C MOCTOSTHHBIM YHUCIOM
MoJieKys N (C MOCTOSIHHBIM KOJINUeCTBOM BellecTBa V):
u3orepmMa (T = const): pV = const ,

n3oxopa (V = const):

L - const
T

const

)

n3o0apa (p = const):




v, const
T

const

I'padhmueckoe ripe/icTaB/ieHHe W30MpoLieccoB Ha pV-, pT- u
VT- guarpammax.

OOBbearHEeHHbIN Ta30BbIA 3aK0OH:

PV _ const
T

const

AJIA TIOCTOAHHOT'O KOJIMUECTBA BEIECTBd V.

2.1.13

HHCBILLIEHHBIE W HEHACBIIIEeHHbIe TIaphbI. KauecTBeHHas

3dBUCHUMOCTL TVIOTHOCTH W [OdBJI€HWA HACBIIIEHHOI'0 I1apd




OT TeMIlepaTypbl, HWX HE3daBUCHUMOCTb OT

HACBIIEHHOI'0 Mapa

00BEMa

2.1.14

BrakHOCTb BO3AyXa.

OTtHocCuTe/NbHAs BAaKHOCTb:

(p: pnapa(T) — pnapa(T)
p HachlLyapa ( T ) p Hachllynapa ( T )
¢
p
HacBILL|Iap
(D)
p
nap
(D
p

HachILLIap
a

)




(D

nap

N3meHeHue arperaTHbIX COCTOSIHUM Bell[eCTBAa: MCIapeHue

2115 Y KOH/leHcaLysl, KUIleHUe >XUJKOCTH
5116 V3MeHeHre arperaTHbIX COCTOSTHMM BeleCTBa: IJlaB/ieHHe
o Y KpUCTasuIA3aus
2.1.17 [Tpeo6Gpa3oBaHue 3HepruM B (ha30BBIX MEPEX0/jaxX
2.2 TEPMOJVUHAMUKA
2.2.1 TeruioBoe paBHOBeCHe U TemIiepaTypa
2.2.2 BryTpeHHss1 3Heprus
Tennoniepefjaua Kak c€roco® u3MeHeHUsi BHYTpeHHeM
2.2.3 SHeprun  6Ge3  coBepuieHuss  pabotel.  KoHBekuus,
TeII0NIPOBOAHOCTD, U3/Ty4YeHne
KonuecTBo TenoTsl.
Y nenbHast TEMI08MKOCTH BellleCTBa C:
Q=cmAT
2.2.4
Q
cmAT
Y nenbHas Teryiora napoobpasoBanusi L: Q = Lm.
2.2.5 Y nenbHas TeruIOTa TU1aBaeHus A: Q = Am.
Y penpHas TersioTa cropaHus Torvea q: Q = gm
2.2.6 OnemeHTapHas paboTa B TepMOIHAMUKE:




A=pAV

pAV

Bbrunicsienne paboThl 10 rpaduky mpoijecca Ha pV-

JuarpaMme

2.2.7

TTepBblii 3aKOH TEPMO/JMHAMUKH:
Q=4 U12+A12:(U2' U1)+A12

12

12

(U




12

Anabara:

Q12:O=’A12:<U1‘U2):AU12

12

12

(U




2.2.8 Bropoii 3akoH TepMoarHaMuKu. HeobpaTrMblie Mporiecchbl
[IpuHLMIIEI felicTBUS TerioBbix MatvH. KIT/I:
_r] — ABELLHKI'[ — QH:H"F _|"‘-Oxﬂn| — 1_ |‘--O?S.CI[|
2.2.9 QHIH“F Quarp Quaﬁ:
MaxkcumansHoe 3HaueHue KII/. Lukn KapHo:
I_:I-ET"'" -T o T
2.2.10 max N = Nygewo = - =1-==
e Ty T o
YpaBHeHMe TeryioBoro banaHca:
Q,+Q,+Q;+...=0
2.2.11




+
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPMYECKOE IIOJIE

3.1.1

OnekTpu3alus Tel M €€ TMpOSIBIeHUs. OJIeKTPUUeCKUU
3aps. [IBa Bufa 3apsija. DJieMeHTapHBIM 3/1eKTpUUeCKuit

3apsif. 3aKOH COXpaHeHUsl AIeKTPUYeCKOro 3apsiza

3.1.2

BsaumogeiicTBue 3apsijoB. ToueuHble 3apsi/ibl. 3aKOH
Kynona:
B OZJHOPO/IHOM Bell[eCTBe C JU3JIeKTPUUECKOU

MPOHULa€EMOCTBIO

.{?1

ﬂ-}g:: 1

11
£ dmsg, 17

.,f:l'_l

4o

F=k

3.1.3

Onektpuueckoe rmosie. Ero pelicTBue Ha 3/1eKTpUYeCcKue

3apsbl

3.1.4

Harpsk€éHHOCTB 37IeKTPUYeCKOTO TIOJS:




qnpo61—lbn71

E
q

NpOGHbIH
F
[Tone ToueuHoro 3apsja:

-1 4

E =k—
r




OJHOPOAHOE 110J1€:

E =const.

const.

KapTrHbl TMHUN HANPSPKEHHOCTH 3TUX MOJen

HOTEHL[I/IaJ'II:HOCTL 3JIEKTPOCTAaTU4Y€CKOI'O I10JIA.

Pa3sHocTh IOTeH1a/JI0OB U HaHpﬂ>KEHI/Ie:
A12=q(¢1-¢2)=-qA¢=qU.

3.1.5 12

q(¢




[ToreHManbHass SHeprusi 3apsiia B 3/7eKTPOCTaTUUECKOM

I1071€e.
W=q¢
7%
qo
A=-AW
A
AW

HOTEHL[I/IaJ'I 3JIEKTPOCTATUYECKOI'O I10JIA:

W
"=




CBsi3b HaNIPSDKEHHOCTU MOJISI U PA3HOCTH TOTEHLUAIOB /1l

OJHOPOAHOrO 3JIEKTPOCTATHYECKOT'O IMOJIA: U=Ed

3.1.6

[TpUHLIUIT CyTIeprO3ULIUU 3/IEKTPUUECKUX TT0JIeN:

E=E+E,*..,0=¢,+,+...




3.1.7

ITpOBOJHUKM B 3/1eKTPOCTaTUYECKOM II0JI€.
YcoBre paBHOBeCHs 3apsifioB: BHYTPY MPOBOJHUKA

E*=0

0
, BHYTPH U Ha MOBEPXHOCTU MPOBOJIHUKA ( = CONSt

3.1.8

,[[I/IBJIQKTPI/IKI/I B 3JIEKTPOCTATUYECKOM

[dusnekTpuueckasi MPOHULIAEMOCTD BellleCTBa €

I1oJie.

3.1.9

KoHngeHcarop. D/1eKTpoéMKOCTb KOHIeHcaTopa:




Clo

OneKTPOEMKOCTh TVIOCKOI0 KOH/leHcaTopa:
£g,S

C=
d

=eC,

&€

eC




3.1.10

Hapanneanoe coeJMHEHHE KOHAEHCATOPOB:

q:ql+q2+"',U1:U2:-- C 'C1+C2+...

* > ™~ mapamun




Tapasn

[TocnemoBaTenbHOE COeJUHEHHE KOHEHCATOPOB:







3.1.11

SHepm;{ 3dpPSA’KEHHOI'o KOHZIeHCaTOopa:

woqU_CU_q
©c 2 2 2C




qu

CcU

2C

3.2

3AKOHBI [IOCTOAHHOI'O TOKA




3.2.1

Cua ToKa:

B

Ar Ar—d)

ITocTtostuHbI TOK: I = const

s moctosiHHOr O TOKa g = It

3.2.2

YcnoBus CyLeCTBOBAHUSA 3JIEKTPUUECKOI'O TOKd.

Hanpsokenve U u 3IC E

3.2.3

3akoH Oma /i1 yJacTKa 1ieTu:

3.2.4

OJIEKTPHUYECKOe COTIPOTUBJ/IEHHE. 3aBUCUMOCTh
COMPOTUB/IEHUSI OHOPOJHOIO NMPOBOJIHUKA OT €ro JJIUHBI U

ceyeHusd. Y,ELEJ'IBHOE COITpOTHUBJ/IEHHE BEleCTBd.

I
R=p—
P




Wcrouynuku Toka. 3C UCTOYHUKA TOKA:
A

E _ CTOPOHHUXCUJT

q

q
3.2.5
A
CTOPOHHUXCHUJT
BHyTpeHHee cOMpoTHB/IEHME UCTOUHMKA TOKa
3akoH Oma /17151 TIOTHOM (3aMKHYTOM) 3/1eKTPUUeCKOU Lieru:
E =1R + Ir, oTkyza
E
I=—
Rr
3.2.6




3.2.7

[NTapannensHOe coejUHeHMe TPOBOJHKKOB:
I=I1+I2+..,U1=02=.,

R R, R,

rapasun

R

riapaut




[TocnenoBarenbHOe coejuHEHNE POBOJHUKOB:
U=Ul1+02+.,11=12=_,
R ..,=R,+R,+...

rnocia




+
R
2
+
Pabora anekrpuueckoro toka: A = [Ut.
3akoH [Ixoysist — JleHua:
Q=I’Rt
Q
I
2
Rt

3.2.8
Ha pe3sucrope

2

R:QZAZIZRtZIUtZ%t




MOH_[HOCTI) 3JIGKTPHUYECKOI'O TOKA:

B Ad -
Ar Ar—l
TerioBast MOIIJHOCTb, Bbl/je/IsTeMasi Ha Pe3UCTOope:
_ 72 _L‘: —_TTT
3.2.9 P=I'R=—=IU
MOH_IHOCT]) HNCTOYHMKA TOKA:
.ﬁ.ﬁ_ﬂr -
PE T =FrI
At
Ar—()
CBoOOJHbIE ~ HOCUTE/IM  3JIEKTPUUECKUX  3apsZioB B
3910 MPOBOJHUKAX. MeXaHM3Mbl IIPOBOJUMOCTH  TBEP/BIX
o MeTaJ/lJIOB, paCTBOpOB nu paCHHaBOB 3HEKTPOHI/ITOB, T'd30B.
I[TosyripoBogHUKH. [10/1yIIPOBOAHUKOBBIA U0,
3.3 MATHUTHOE I1OJIE
3.3.1

MexaHHuecKoe BBaHMO,E[EfICTBI/Ie MarHuToB. MarHuTHoe




nose. BekTop  MarHUTHOW  WHAYKUWHW.  [IpuHLUI

CyIepIrio3miy MarHUTHBIX T10JIeM:

- - -

B=B,+B,+...

JIVHMM WHAYKUUM MarHutHoro mnoss. KapTuHa JMHMNA
VHAYKLUU MarHuTHOT O T0JIA T10JI0COBOT0 u

HO,E[KOBOO6PEI3HOFO ITOCTOAHHBIX MarHUTOB

3.3.2

OneiT Opcrefga. MarHuTHOe 10Jie TPOBOJHUKA C TOKOM.
KapTvHa /vHMMA WHAYKUMM MarHUTHOTO MOJISE JJIMHHOTO
NpSAMOTO  TPOBOJHHMKA M 3aMKHYTOIO  KOJIbLIEBOTO

IMMPOBOJHKKA, KAaTYIIIKKX C TOKOM




Cuna Amnepa, eé HarpaB/ieHHe U BeJIMUMHa:
F ,=IBlsina

F
A
3.3.3
IBlsina
, TJle o — YTOJI MeK/ly HarpaB/ieHHeM ITPOBOJHUKA U BEKTOPOM
B
B
Cwuna JlopeHlia, eé HaripaB/ieHue U BeJIMUMHA:
F,= | q | vBsina
F
Jlop
3.34
|glvBsina

rJie o — yroJjl MeXJly BeKTopamu

\%




. [IB>KeHue 3apsHKeHHOM YacTHUL{bl B O/IHOPOJHOM MarHUTHOM
noJse

3.4

SJIEKTPOMAT'HUTHAA MHAYKIONA

[ToToK BeKTOpa MarHUTHOM UHAYKLIUU:
®=B,S=BScosa

D
B
34.1
S
BScosa
7 B
4
G2
3.4.2 fIBneHue 371eKTpOMarHUTHOM MHAYKUMU. S1C uHAyKUMN
3aKOH 3/1eKTPOMarHuTHOM MHAYKLMK Dapajest:
AD
3.4.3 E=—— =—@"
i &I _\J_‘l: i

3.4.4




3/C vHAYKLMU B IPSIMOM TPOBOIHUKE JJTMHOM |,

JIBDKYILIEMCSI CO CKOPOCTBIO

1%

(vil)

)

B OJHOPOZIHOM MarHUTHOM T10Jie B:
| E; | =Blvcosa




Blvcosa

, TJle O — YTOJI MeXX/1y BeKTopoM B 1 HopMasibro

n

K IIJIOCKOCTH, B KOTOpOi/JI JIEXKAT BEKTOPLI

Iuvy

; eCIu




U
v
TO
| E; | =Blv
|E
Blvy
3.4.5 ITpaBwusno JleHija
NHAYyKTUBHOCTS:
=2
I
L
3.4.6
I




,umn @ = LI
Camoungykuums. 3C caMOMHIYKLMK:

E. Z—LEL =—LI,
At

L

A —l)

SHepr WA MarHUTHOT'O MOJIA KaTYIIKKU C TOKOM:

_Lr

W i
)

w
L
3.4.7
2
LI
2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHUWA N BOJIHBI
3.5.1

KonebaTenbHbiii KOHTYp. CBOOO/IHBIE 3/IeKTPOMAarHUTHbIE

KoebaHus B HlealbHOM KojiebaTeTlbHOM KOHTYpe:




G T ) = o, S| €T+ )
| / ’
1

1) =g, = oqp,c08( 2t +y) = I cos (et +y)

®opmysa TomcoHa:

T=2nvLC
T
21
LC
, OTKyJia
2n 1
w=L-__
T JLC
%)
T
2
T

LC




CBs3b aMIUIUTY/bl 3apsifia KOHZeHcaTopa C aMIUIUTYZOMH
CWIbl TOKAa TpU  CBOOOJHBIX  3/€KTPOMAarHUTHBIX

Kosie0aHUsIX B UZieaTbHOM KojiebaTe/lbHOM KOHTYpE:

max

J —
o

3aKOH COXpaHeHHUs1 SHEPTHU B WJIea/IbHOM KojiebaTeTbHOM

KOHTYype:
3.5.2
3.5.3 BbIHYKZIeHHBIe 3/IeKTPOMarHUTHLIe KoyieOaHust. Pe3oHaHC
[TepemenHbiii  TOK.  IIpou3BojcTBO, Tiepefaua U
norpebJieHre 37IeKTPUUECKOUN SHEPTUr
3.5.4 5 ) > )
CU* L' _CU . Ll gt
2 2 2 2
CaoiicTBa 3/1IeKTPOMAarHUTHBIX BOJIH. B3aumHas
OpHEHTAallisi BEKTOPOB B 3/IEKTPDOMarHUTHOW BOJIHE B
BaKyyMe:
El1Blc
3.5.5
E




1
C
356 [MTkana 3/IeKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBbITY
3.6 OIITUKA
361 [TpsimonMHeHOe pacrpocTpaHeHWe CBeTa B OJHOPOJHOU
cpeie. ToueuHbI UCTOUHMK. JIyu cBeTa
3aKOHbI OTPAKeHUST CBeTa.
a=f
a
3.6.2
o P
A S S
3.6.3 [TocTpoeHue M300pakeHUH B IJIOCKOM 3epKaJie

3.6.4

3aKOHBI pejioMJ/IeHUsA CBETAd.

IIpenomnenwve ceera:

n, sina =n, sinf3.




sina

n
2
sinp.
A6COHI'OTHBIﬁ IMOKa3aTeJib IMpeJIOMJ/IEHHA:
n. = C
abc Vv
n

abc

OTHOCUTE/bHBIN TIOKa3aTes b MPeIOM/IeHHSI:

n, v,
n = —_— = —

oT







Xop /iydei B Ipr3Me.

VI =V, My =1k,
COOTHOLIIEHHe YacTOT W COOTHOLIEHHe [JIMH BOJH IPU
mepexojie MOHOXPOMAaTHYeCKOrO CBeTa uepe3 TpaHHULy

paszesa AByX ONTHUYeCKUX CpeJ:

3.6.5

ny,<n, n,

oy -
ITosiHOe BHYTpeHHee OTpakeHue.
[IpenenbHbIA Yro OTHOTO BHYTPEHHErO OTPayKeHUS:
= &

sina -1
" n n,

OTH

Sina

oT




3.6.6

Cobwuparolijie ¥ pacceuBaroliye avH3bL. TOHKas JIMH3a.

@oKyCHOe pacCTOsIHHe U ONTUYeCKas Cujla TOHKOU JIMH3bI:

p=1
F




3.6.7

dopMyia TOHKOW JTUH3BI:




YBenuueHue, AdaBaemMoe JTUH301:

g LiL

H

d T~

N[

F\ h
f

h

B ciiyuae pacceunBarolieit TMH3bI:

3.6.8




1
D0=F=—0,
D




Xog, siyya, TIpoLLe/LIero IUH3Y 107 POU3BOJIBHBIM YI/I0M
K eé rjaBHOM onTuyeckol ocu. ITocTpoeHre n3o0pakeHuit
TOYKH U OTpe3Ka MpsMOi B COOMPAIOIINX U PaCCenBaroIInX

JIMH3dX U UX CUCTeMdX

doToanmapaT Kak ONTHUeCKWM rmpubop. I'a3 kak

3.6.9
OITHYeCKasi cCucTemMa
Wnutepdpepeniss  cBeta.  KorepeHTHble  WCTOYHMKM.
YcnoBusi HabmofeHHWsT MakKCUMyMOB W MHUHMMYMOB B
vHTephepeHI[MOHHOW KapTuHe OT [ABYX CUH(a3HbIX
KOTe€peHTHbIX NCTOYHUKOB:
3.6.
A
MAKCIIMYMEI — A=2m—, m=0,£1,£2.£3 .,
v
MITHIIMYMBI — A=(2m +1_]:_. m=0,£1,£2.£3..
Oudpakiuus cera. [udpakiuyoHHas pelléTKa. YC/IOBUe
3.6.11

Ha6JII-O,E[eHI/IH [IaBHBIX MdKCHMMYMOB TIIpDU HOPMAaJ/IbBHOM

MaieHM MOHOXPOMATHU4YeCKOro CBeTa C ,E[]'II/IHOI\/’I BOJIHBI A




Ha pelléTKy ¢ nepuozom d:

dsing,=mA,m=0,+/-1,+/-2,+/-3,...

dsing

3.6.12 Hucriepcusi ceeta
4 KBAHTOBAS{ ®N3UKA
4.1 KOPITYCKYJIAPHO-BOJTHOBOM Y AJI3M
4.1.1 'vnore3a M. ITnaHka o kBaHTax. @opmyia [1naska: E = hv
®oToHbI. DHeprus (HoToHa:
4.1.2 E=hv=%=pc




pc

hc

Wmnynbc ¢poToHa:




hv

413 d®otoapdexr. Ombitel  A.I'.  CroneroBa.  3aKOHBI
o dhoTosrddekra
YpaBHeHue DWiHIITeWHa 17151 hoTo3PdeKTa:
Eq)OTOHa =A BbIXO/la + EK]/IH max ?
thoToHa
4.1.4
ABBIX0/a

+

KMHMax




rae,

hc
E(IJOTOHa =hv= 7 )
¢oroHa
hv
A
hc
_ _hc
AB]:IXO,ELa =h va - )\—
Kp
BBIXO/A




hc

KMHmax D) 3am

KHMHMax

mv




eU

3an

4.1.5

[aBmeHue cBeTta.
[aBneHve  cBeTa  Ha  IIOJIHOCTBIO  OTpakaroL[yrO
MOBEPXHOCTb U HA  I[IOJHOCTBKO  I[OIVIOLJAKOLIYIO

TOBEPXHOCTh

4.2

PU3NKA ATOMA

4.2.1

HJIEIHETapHaH MOZeJ/Ib aTOMa

4.2.2

[Mocrynatel Bopa. M3nyuenue u normoieHre GOTOHOB TIPH
riepexo/ie aToMa C OJJHOI'O YPOBHSI SHepruy Ha Jpyrou:

hv,, = he =|E,-E

mr - T |

“

4.2.3

JIuHeluaTble CIIEKTPBI.

CriekTp ypOBHel 3Hepruu aToMa BoJ[0po/a:

—13,63B
Errz-—‘na-' ”=1:2;3; ---

i

4.3

OU3NKA ATOMHOI'O AOPA

4.3.1

HyknonHasi moziens siipa I'elizenOepra — ViBaHeHKoO. 3apsi[

saapa. Maccosoe uuciio szapa. 3oTomnsl

4.3.2

Pa,Z[I/IOElKTI/IBHOCTB.

Anbda-pacriaz;




SX—53Y+ JHe
Bera-pacmiag,.

OneKTpoHHBIN [3-pacmaj;:

A A 0
zX2z Y + je+v,

[To3uTpoHHbIH [-pacnaz:
XA+ Je+v,

I'amma-usnyueHue

4.3.3

3aKOH paZii0aKTUBHOT'O pacriajia:

-t
N(t)=N,*27

N(®)

I[TycTh m — Macca palu0aKTUBHOTO BeljecTBa. Torza




m(t)

4.3.4 AnepHbie peakiuu. [lesieHve U CUHTE3 siep




YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA3OBATEJ/IBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

1. ®usuka 10 knacc. Knaccnueckurt yposens - Msakues I'.1, Byxosues b.b., Corckuit H.H.
2. ®wusuka 11 knacc. Knaccuuecknit yposens - Mskuiues I'.51, byxosues b.b., Yapyrun B.M.
3. ®wusuka. Mexanuka. 10 knacc - MskumeB I'.§l, CunsikoB A.3. YueOHUK [is1 yTyO/eHHOTO
V3yueHust (PU3MKHU.

4. @usuka. MonekynsipHas ¢usuka. TepmoauHamuka. 10 knacc - MskuiieB I'.51., CUHSKOB
A.3. YuebHuK ass yriyO1eHHOTO u3yueHust (HGU3UKH.

5. ®wusuka. dnekTpoguHamuka. 10-11kmaccel - Mskumes I'.4., CunsikoB A.3., CnobozickoB
B.A. YuebHUK /151 yriiy6ieHHOTO U3yueHusl PU3UKH.

6. ®wusuka. Konmebanusi u BosHbl 11 kmacc - MskumeB I'.f., CunsikoB A.3. YueOHUK /st
yry0IeHHOTO N3yueHUst (PU3UKH.

7. ®wusmka. OnTuka. KBanroBas ¢usuka 11 kmacc - Mskumes I'.f1., CunsikoB A.3. YueOHHUK
AJ1s1 yryO/ieHHOTo U3y4yeHus (PrU3nKH.

8. ®wusuka. 3amaunuk. 10-11 knaccer - PeiMkeBru A.TI.

9. ®usuka: CripaBouHble MaTepHasbl - Kabapaun O..

METOJUYECKUE MATEPUAJIBI IJIAA YUUTEJIA

1. ®wsuka. 10 knacc. OnopHble KOHCIIEKTHI ¥ pa3HOypOBHeBbIe 3a/iaHus - MapoH E.A.

2. ®wuswka. 10 knacc. [ToypouHblie pa3paboTky K yueOHUKY - MskwiieBa I'.51., Caypos FO.A.
3.  ®wumsmka. 10-11 kmaccel. IloypouHoe maHupoBaHue K yuyeOHUMKY - Mskumesa ['.41.,
byxosuesa b.b. u zp. IITunos B.®.

4. ®wusmka. 10 knacc. KoHTposbHble paboThl B HOBOM dopmare - 'omosa 1.B.

5. ®usuka. 10 knacc. Jupakrrnueckue matepuassl - MapoH A.E., MapoH E.A.

6. ®wusmka. 10-11 kmaccel. [loypouHoe rulaHWpoBaHWe K yueOHWKY - MskumeBa I'.51.,

Byxosuesa b.b. v gp. [Iunos B.®.



7. ®wusmka. 11 knacc. KontposnbHeie paboTsl B HOBoM opmare - ['ogosa U.B.

8. ®usuka. 11 knacc. OnopHble KOHCIIeKThI M Pa3HOYPOBHeBbIe 3a/jaHus - MapoH E.A.

9. ®usuka. Ontuka. KsanToBasg mnpuposa csera. 11 kmacc. Yuumcsa peliats 3ajaud -
Pomarikesuu A.J.

10. ®wusuka. 11 knacc. Jupaktuueckre Marepuassl - MapoH A.E., MapoH E.A.

11. ®wusmka. 11 kmacc. Pa3HOypoBHEBbIe CaMOCTOSITe/IbHbIE W KOHTPO/bHBIe paboTel - Kupuk
JLA.

12. ®wusmka. 10 kmacc. Pa3HOypOBHEBbIe CaMOCTOSITeIbHBIE W KOHTPO/bHBIe paboTel - Kupuk
JLLA

13. ®usmka. 10 kmacc. YriuyOseHHblid  ypoBeHb. YueOHuk - KacesiHOB  B.A.
®usuka. [TpoduneHelli ypoBeHs - KacesiHoB B.A.

14. ®usmka. 10 kmacc. Yue6bHuk B 2 yactsax. (Bas3oBeli u yriayOseHHBId ypOBHH) -
lenpeniurerin J1.3., uk FO.U.

15. ®usuka. 11 kmacc. B 2 vactsix. Yactb. 1. YuebHuk (6a30BbIf ypoBeHb) - ['eHJeHIITeHH
J1.9., [uk FO.1.

16. WnmoctpupoBaHHeiid ATnac no gusuke. 11 knacc - KacesiHos B.A.

17. nmoctpupoBaHHeiid ATnac no gusuke. 10 knacc - KacesiHos B.A.

O PPOBBIE OBPABOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

PI'UC «Mos mikoaa» https:/myschool.mos.ru/help/info/

1. https://mouypoxku.pd

2. https://resh.edu.ru/

3. https://go.11klasov.net/physics/

4. https://infourok.ru/

5. https://www.yaklass.ru/
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