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Pabouas nmporpamma mno yueoHomy mpeaMery «®Dusuka» (yryy0/IéHHbII YPOBEHb)
(npeameTrHass o0sacTh «EcTecTBeHHO-HayuyHbIe MNpeAMeTbI») (/laee COOTBETCTBEHHO —
nporpamMma 1o ¢usuke, HuU3MKa) BKIOYAET MOSCHUTEBHYIO 3alMCKy, COep)KaHhe 00ydeHws,
TUIaHUPYeMbIe Pe3y/IbTaThbl 0CBOEHUSI POTPAMMBI TI0 (PU3UKE.

INIOACHUTEJ/IBHASA 3AITMCKA

[Tporpamma o ¢u3uKe Ha YpOBHe cpeiHero obiiero obpa3oBaHust pa3paboTaHa Ha OCHOBe
T0JI0KeHU U TpeOOBaHW K pe3y/ibTaTaM OCBOEHMsT OCHOBHOW 00pa30BaTe/IbHOW MPOTrpaMMbl,
npefcraBieHHblx B ®I'OC COO, a Takke c yuétoM desepasbHON paboyeld MpOrpaMMel
Bocriutanus 1 KoHuenmyy npernozaBanus yuebHoro npepmMeTa «®Pusuka» B 00pa3oBaTenbHBIX
opranusaiusax Pocculickoii ®Pepepalivy, peanu3yIOLIMX OCHOBHble —0Opa3oBaTesbHbIE
TIPOTPaMMBI.

[Mporpamma 1o (¢u3uKe ompegensieT o00s3aTesibHOE TPeAMETHOE —COZEp’KaHue,
yCTaHaB/IMBaeT PEKOMEHJyeMYH TOC/Ie[oBaTe/IbHOCTh M3yUeHUs TeM W pas3ZiesioB yueOHOro
npeZiMeTa C Y46TOM MeXXIIPeJJMEeTHBIX U BHYTPUTIPeJMeTHbBIX CBsi3el, TOruku yuyeOHOro rpotiecca,
BO3paCTHBIX 0cObeHHOCTel oOyuaromuxcst. [Iporpamma 1o ¢pu3smke JaéT npeicTaBIeHue O 1[eJisX,
coziep)KaHuu, o01Iel cTpaTeru 00yueHusl, BOCITUTAHUS ¥ Pa3BUTHsI 00yUaroIUXCsi CPeICTBaMU
yuebHOro npeamMeTa «®du3nka» Ha yriayOJEHHOM ypOBHe.

W3yuenne Kypca GU3MKK YIayO/JEHHOTO YpPOBHSI TIO3BOJISIET pean30BaTh 3aJaud
npodeCCUOHAIFHON OpPHWEHTAIM, HarpaB/IeHO Ha CO3/laHWe YCJIOBWM [/l TIPOSIBJIEHHSI CBOUX
WHTE/JIEKTyalbHBIX YW TBOPUECKMX CIOCOOHOCTeH KaKAbIM — 00yYarolMMCsi, KOTOpbIe
HeoOXOAUMBI /11 TIPOJIOJDKEeHHs 00pa3oBaHMWsSI B OpraHM3alusiX MpodecCUOHATBFHOTO
oOpa3oBaHusl 10 pa3UYHbIM (PU3UKO-TEXHUUECKUM U MH)XeHePHBIM CTeLaTbHOCTSIM.

B mporpamme 10 (u3MKe OMNpenesstoTCs TUIAHUPyeMble pe3yJbTaThl OCBOEHHUSI Kypca
¢u3MKK Ha ypoBHe cpefiHero obiriero 00pa3oBaHus: JIMYHOCTHbIE, MeTaIrpeAMeTHbIe, TPeJMeTHbIe
(Ha yriybnénHom ypoBHe). HayuHO-MeTO0/10rMuecKoii OCHOBOW /i/1si pa3paboTKu TpeOoBaHUM K
JIMYHOCTHBIM, MeTamnpe/IMETHBIM U TIPEJMETHBIM pe3y/ibTaTaM O0yuarol[uXCsl, OCBOWBIIHX
nporpaMMy 1o (u3vKe Ha YpOBHe Cpe/iHero o0ijero obpa3oBaHusl Ha yriayO/J€HHOM YPOBHe,
SIBJISIETCSI CUCTEMHO-ZlesITeTbHOCTHBIN TTOXO0/I.

[TporpaMma 1o (u3MKe BKIHOYAEeT:

TJIaHUpyeMble pe3y/bTaThl 0CBOeHUsI Kypca (PU3UKK Ha yIiy0s€éHHOM YPOBHE, B TOM UKMCIIe
TIpeJIMeTHBIE Pe3y/IbTaThl TI0 TO/laM 00yUeHUsT;

cofiep>xaHue yueOHoro npeaMeta «Du3MKa» 10 rojiaM 00yUYeHusl.

[TporpaMma mo (u3MKe HWMeeT TIPUMEPHBIM XapakTep W MOXeT OBbITb HCIIO/Ib30BaHa
yurTensiMu (pU3MKH [7Isi COCTAB/IEHUST CBOMX PabOUMX IPOTrpaMM.

[MlporpamMma 1O @Qu3MKe He CKOBbIBAeT TBOPUECKYID WHHIMATHBY YuHTeled W
TIpeJIOCTaB/IsieT BO3MOXKHOCTU [i/Isi  peayiM3aliid pas/IMuHbIX MeTOJUUeCKHUX TOAXO0JO0B K
TIpero/iaBaHuio (GHU3UKK Ha yTay0/IEHHOM YPOBHE TPH yCJIOBUM COXpaHeHHs 00si3aTe/TbHOM YacTH
cofiep>KaHusi Kypca.

du3nka Kak HayKa 0 Haubosiee 00IIMX 3aKOHAX MPUPO/IbI, BBICTYTIAsl B KaueCcTBe yuebHOro
npeJiMeTa B IIKOJIe, BHOCUT CYIL[eCTBeHHBI BKJ/IaJi B CUCTeMY 3HaHUI 00 OKpy’KarolleM Mupe.
[IIkombHBI KypCc (U3MKH — CHUCTEeMOOOpAa3yrOIUi /i1  eCTeCTBeHHO-HaYUYHbIX yueOHBIX
TIpeJIMeTOB, MOCKOJIbKY (pr3ruecKre 3aKOHBI JIe)KaT B OCHOBe TPOL[eCCOB U SIBJIEHUH, H3ydaeMbIX
XUMHeH, Ouosorueid, ¢usnueckoii reorpadueii u actpoHomuer. Mcrnomb30BaHHe W aKTUBHOE
TpUMeHeHre (U3NYeCKUX 3HAHWUM OTpe/ie/IUI0 XapakTep M OypHOe pa3BUTHe pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEPreTUKHU, TPAHCIIOPTa, OCBOEHMWsS KOCMOCA, TIOMyYeHHsI HOBBIX
MaTepuaJioB C 3a/laHHbIMU CBOWCTBaMM. M3yuyeHue (U3MKA BHOCUT OCHOBHOW BKJaZ, B
(hopMHpOBaHMe eCTeCTBEHHO-HAYYHOM KapTHUHBI MUPa 00yJaroierocsi, B (popMUpOBaHHe YMeHUH
TIPUMEHSITh HayUHbIH METO/] TT03HAHUS TTPH BLIMIOJTHEHUM UMH YUeOHBIX UCC/Ie0BaHUM.



B ocHOBy Kypca (M3MKH Ha ypOBHe cpe/iHero o0iero oOpa3oBaHUs TIOJIOXKEH Psifi Ujiek,
KOTOpbI€ MO>KHO PaCCMaTPUBATh Kak MPHUHLUIILI €70 MOCTPOEeHHUSI.

Hoes yeanocmHocmu. B COOTBETCTBUY C Hel KyPC SIBJISIETCS JIOTUUECKH 3aBepIIEHHBIM, OH
COZIEP)KUT MaTepuan M3 BCeX pa3/iesioB (PM3WKH, BKIFOUAET KaK BOTIPOCHI KJIACCUUECKOH, TakK |
COBpPeMeHHOU (PU3HKHU.

Hoes 2enepanuszayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca ¢Gpu3rMKyd 00beJUHEH BOKPYT
¢usnueckux Teopuil. Begyuum B Kypce sBisieTcsi ¢GOpMHPOBaHMe TIpe/CTaBlIeHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BeIleCTBe U ToJie.

Hoes eymanumapu3ayuu. E€ peanv3aiys rpemosnaraeT UCIo/b30BaHWe T'YMaHUTapHOTO
ToTeHI[Masa (U3NUeCKOol HayKu, OCMBIC/IEHHe CBSI3W Pa3BUTHS (PU3UKU C pPa3BUTHEM O0I1I[eCTBa, a
TakKe C MUPOBO33peHUYeCKUMH, HPABCTBEHHBIMU U SKOJIOTUUYECKUMU MPOOIeMamMH.

Hdes npukaadHoli HanpaeaenHocmu. Kypc pu3vku yriiy0€HHOTO YPOBHSI TIpe/iriosiaraet
3HAKOMCTBO C IIMPOKHUM KPYTOM TE€XHWYECKMX W TeXHOJIOTUYEeCKUX TPHIOKEHUM WM3yYeHHBIX
Teopud M 3aKOHOB. [IpM 3TOM paccMaTpuUBalOTCS Ha YpPOBHe OOIIMX TIpe/ACTaB/eHUH u
COBpeMeHHbIe TeEXHUUECKHe YCTPOUCTBA, U TEXHOJIOTHH.

Hoes 3Kosn02u3ayuu peanvsyeTcss TOCPeJCTBOM BBe/eHUs] 37IeMEHTOB COJiepyKaHus,
TIOCBAIIEHHBIX JKOJIOTUYeCKMM TIpobsieMaM COBPEMEHHOCTH, KOTOpbIe CBsSi3aHbl C Pa3BUTHEM
TeXHUKH U TeXHOJIOTUH, a TakKe 00CyXeHust Ipo6JieM paLoHaIbHOTO MPUPOZOTIO/Ib30BaHHUS U
9KO0JIOTHUECKOU Oe30TacHOCTH.

OcBoeHue cofiep>KaHUsI TTPOTrPaMMBbl 10 (PH3UKe [JO/DKHO ObITh TIOCTPOEHO Ha MPHHIUIMAX
CHCTEeMHO-/IeATeIbHOCTHOTO TIogxoAa. st Gy3uKu peanu3aniyist STUX MPUHLIATIOB Oa3upyeTcs Ha
WCII0/Tb30BaHUM CAMOCTOSITE/TBHOTO JKCIIePUMEHTa KakK IMOCTOSIHHO [lecTBYytollero (akropa
yuebHOr0 Tiporiecca. [lsist yrimy6/1EHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSITe/TbHOT'O YYeHUYeCKOTO
JKCIIePUMEHTa, BKJIFOYAIOIIero (pOHTa/bHbIE yueHUYeCKHe OTMbITHI MPU H3yueHUd HOBOTO
MaTepHasia, jabopaTopHbie paboThl U pabOTHI MpakTUKyMa. [Ipr 3TOM BO3MOXKHBI /1Ba criocoba
peanu3ayy GU3NUeCcKoro MpakTUKyMa. B miepBoM ciiydae MpakTUKyM MPOBOUTCS MO0 B KOHLIE
10 u 11 knacco., MO0 MOC/Ie IEPBOTO ¥ BTOPOTO TIONYTOAMN B KaXKZOM M3 3THX K1accoB. Bropoi
crocob — 3TO WHTerpauus paboT MpaKTUKymMa B CHUCTeMy JiabopaTOpHBIX paboT, KOTOpbIe
TIPOBO/IATCST B TIpoljecce W3yueHWs paszena (Tembl). I[Ipu 3ToM 1o paboTamu TMpaKTUKyma
TIOHUMAeTCsT CaMOCTOSITe/IbHOe ~ UCC/Ie[JOBaHWe, KOTOpPOe TIPOBOJAUTCS TI0 PYKOBOZCTBY
CBEPHYTOr0, 0000IIIEHHOTO BHa O€3 MOIIaroBOl WHCTPYKIIWH.

B nporpamme 1o ¢u3MKe cucTeMa yueHUYeCKOro SKCIepUMeHTa, J1JabopaTopHbIX paboT u
NPaKTUKyMa Mpe/iCTaB/IeHa eIMHbIM repeuHeM. BbiOop TeMaTHKu Jijist 3TUX BUJOB YUEHUUECKUX
TIPaKTHUeCKUX paboT OCYIIeCTB/ISETCS yyaCTHUKaMK 00pa30BaTe/bHOTO IMpoLiecca MCXOAs U3
0coOeHHOCTel TMOYPOYHOTO TUTAHUPOBaHWS W OCHAlleHWs KabuHeTa ¢u3uku. Ilpu 3TOM
obecrieunBaeTcsl OBJ/a/ieHWe OOYYAIOIIMMUCS YMEHUsSMHU TIPOBOJWTEL TIPSIMble U KOCBEHHbIE
W3MepeHusi, MCC/e/JOBaHUsI 3aBUCHMOCTeN (DM3MUeCKUX BEJMYMH W TIOCTAHOBKY OIBITOB TI0
TIPOBEpPKe TMPeJI0KEeHHBIX TUTIOTe3.

Bosbilioe BHUMaHUe yZesisieTCsl PellieHUI0 PaCuéTHBIX U KaueCTBeHHBIX 3ajau. [Ipu 3Tom
JUIS paCUéTHBIX 3aflay TIPUOPUTETOM SIBJISIFOTCS 3a[jau C SIBHO 3aZlaHHOW M HESBHO 3a/laHHOM
(bu3nUeCKoi MO/Ie/bI0, TIO3BOJISIOLHE TIPUMEHSITh U3yUeHHbIe 3aKOHBI U 3aKOHOMEPHOCTH Kak 13
OJHOTO pasjiesia Kypca, TaK M WHTErpupysl NpUMeHeHWe 3HaHWU W3 pa3HbIX pasgenoB. s
KaueCTBEHHBIX 33/lay TPUOPUTETOM SIBJISIIOTCS  3aJiaHus Ha OObsCHeHWe/TIpe/[CKa3aHue
TIpOTeKaHUsi PU3NUYEeCKUX SIBJIEHUH U TMPOLIECCOB B OKPY’Karolllel >KU3HH, TpeOytoiiye BbiOOpa
(bu3nUeCcKo MoieNu iJisi CUTyalluy TIPaKTUKO-OPUeHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu DPI'OC COO K MarepuasbHO-TEXHUYECKOMY
obecrieueHr0 yueOHOTO Tpoijecca Kypc (GU3MKW yriyOaéHHOTO YPOBHS Ha YPOBHE CpPeIHero
ob1iero obpa3oBaHMs JIO/DKEH M3y4yaTbCsl B YCIOBUSIX TIPeJMETHOro KabuHera. B KabuHerte
bu3uKy 10/KHO OBITH He0OX0AUMOe TabopaTopHOe 000pY/J0BaHMe [I/Isl BLITIOTHEHUS YKa3aHHBIX
B TIporpamme 10 (hM3UKe YUeHHMUeCKUX OTIBITOB, 1abOpaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXXe JIeMOHCTPAIIMOHHOEe 000pyI0BaHMe.



HeMoHCTpaliioHHOe 0060pyioBaHWe (OPMHUPYETCSI B COOTBETCTBUU C TIPUHIUIIOM
MHUHHMMAa/IbHOM JI0CTaTOUHOCTH U 00OecrieurMBaeT MOCTAHOBKY MEPEUHC/IEHHBIX B TIPOrpaMMe 10
¢u3rKe K/IHOUEBbIX [€MOHCTpALMi [/s1 MCC/e[loOBaHMs H3y4yaeMbIX SIBJ€HWW W TIPOL|eCCOB,
IMIUPUUECKUX U (DyHIaMeHTabHbIX 3aKOHOB, UX TeXHUUECKUX TPUMEeHeHU.

JlabopaTopHoe 00OpyZiOBaHWe /ISl YUEHWUECKHX TPAKTUUecKux pabot ¢opmupyercs B
BHJIE TEMaTHUeCKHUX KOMILJIEKTOB M O0EeCreuMBaeTCsl B pPacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaromuxcst. TemaThyeckre KOMIUIEKTbI J1abopaTOPHOTO 00OPYJOBaHUSI AOJ/DKHBI OBITh
TIOCTPOEHbI Ha KOMITJIEKCHOM HCIIO/Ib30BaHUM AHA/IOTOBBIX U I[U(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEePUTE/TbHBIX CUCTEM B BU/ie LIM(POBBIX J1ab0PaTOPHIA.

OCHOBHBIMHU 11e/IIMU M3y4deHus (PU3UKHU B 00111eM 00pa30BaHUM SIB/ISTFOTCS:

dbopmMHpoBaHre UHTepeca U CTpPeMIeHHUsT 00YUarIUXCs K HAyYHOMY M3yUeHHIO TIPUPO/IbI,
Pa3BUTHE UX UHTEJUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TIpe/CTaB/eHUMM O HAayyHOM MeToZle TiO3HaHUsT U  (GOpMHpOBaHUeE
HCCIe/JOBATe/TbCKOTO OTHOIIIEHHS K OKPY KatOIUM SIBJIEHHUSIM;

¢bopMrpOBaHHe HayuyHOTO MUPOBO33DEHUs] KaK pe3y/ibTaTa U3yueHUsi OCHOB CTPOEHUSs
MaTepuu U GyHjaMeHTa/IbHbIX 3aKOHOB (hH3UKH;

dbopmHpoBaHre yMeHUI OOBSCHATH SIBJIEHUS] C WCII0/Ib30BaHWEeM (U3WYeCKUX 3HaHUHN U
HayUHBIX /I0Ka3aTe/bCTB,;

dbopMrpoBaHue Npe/iCTaB/IeHKH O POy (GU3KKU JJis1 Pa3BUTUSI JPYTUX eCTeCTBEHHBIX HayK,
TeXHUKHU U TeXHOJIOTUM;

pa3BUTHE TIPeJCTAB/IEHMA O BO3MOXHBIX Cdepax Oyayigedt TmpodeccroHambHOMN
JesiTeIbHOCTH, CBSI3aHHBIX C (U3UKOH, TMOATOTOBKa K JajbHeiiieMy 0Oy4eHHIO B 3TOM
HarpaB/ieHUHU.

HocTtiwkeHne 3TuX Lesnell obecrieunBaeTcsl pellleHWeM C/IeAYIOLIMX 3aZiau B Tporiecce
n3yueHus Kypca (GM3UKJ Ha ypOBHe cpefHero obiiero o6pa3oBaHus:

npuobpeTeHre CHCTeMbl 3HaHUH 00 00X (U3UUECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TeopHsiX, BK/IIOUasi MeXaHUKY, MOJIeKY/ISIDHYIO (DU3UKY, 3/1IeKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
3/1eMEeHThI acTpPO(H3UKY;

dbopmMHpoOBaHre YMeHUI TIPUMEHSITh TeOpeTUUeCcKre 3HaHUS it 00bsiCHeHUsT (PU3NUecKux
sIBJIEHUH B TIPUPO/ie U [I7Is TIPUHATUS MPAaKTUUYeCKUX pellleHrH B TIOBCeJHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pelleHus Pa3/IMUHBIX 3a/lau C SIBHO 3aZlaHHOM (pr3HUecKoi MOZe/bio,
3a/lau, TO/pa3yMeBalolIUX CAMOCTOsITe/IbHOe Co3/aHue (M3UUYecKold MoJeny, aJeKBaTHOM
YCJIOBUSIM 33/jaui, B TOM UYMCJIe 3a/lau MH)XXeHepHOTr0 XapakTepa;

NMOHUMaHWe (U3NUEeCKUX OCHOB U TIPUHLIUIOB [JeHCTBUSI TeXHUUYECKUX YCTPONCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BIMSIHUS Ha OKPY KaIOLIYI0 Cpeay;

oBJ/IaZieHe MeTOZAMU CaMOCTOSTeNHHOr0 TIJIAHUPOBAaHUSI U TIPOBeJeHUsT (hHU3UUeCKHUX
9KCMepUMEHTOB, aHalu3a W UHTeprperauydyd uHGOpMAaLK, OIpejereHnss [JOCTOBEPHOCTH
TIOJTyYeHHOTO pe3yJ/IbTara;

CO3/laHve YCJIOBUM [jii pa3BUTHsS YMEHUH TPOeKTHO-UCC/Ie0BaTebCKOW, TBOPUECKOM
JesiTeIbHOCTH;

pa3BUTHe UHTepeca K cepam rnpodeccroHaTbHOM [leATeTbHOCTH, CBSI3aHHOM C (DU3UKOM.

B cootBetcTBUM ¢ TpeboBanusMu @T'OC COO yrny06/1E8HHBIN YPOBeHb H3yUeHUsl yueOHOro
npeamera «Pu3rKa» Ha ypOBHe cpefiHEro 001ero obpa3oBaHus BbIOMpaeTcs 00yUaromMucs,
TJIAHUPYIOIIMMHU  TIPOJI0JKeHWe 00pa30BaHUs 10  CIeLUabHOCTIM  (DHU3UKO-TeXHUUECKOTO
ripodus.

Ha usyuenue dusvku (yriy0aeHHBIM ypOBEHb) Ha YPOBHE cpefiHero o0iero obpa3oBaHust
otBogutcs 340 yacos: B 10 knacce — 170 yacoB (5 uacoB B Hefiento), B 11 kinacce — 170 vacos (5
4yacoB B HeJIeJII0).

[TpepasiaraemMelii B iporpamme 1o (usvke repeueHb 1abOpaTOPHBIX U TIPAKTUYECKUX pabOT
SIBJISIETCSI PEKOMEH/IOBaHHBbIM, YUWUTe/h fiejlaeT BbIOOD TpoBeZieHUsi 1abopaTOpHBIX paboT u
OTTBITOB C YUETOM MHUBHU/IYa/TbHBIX 0COOEHHOCTEH 00yJarouxCsl.



COJEPXAHUE OBYYEHUSA
10 KJTIACC

Pa3pen 1. HayuHblii MeTo/] I03HAHKSA IPUPO/bI.

dusvka — dyHJaMeHTa/lbHas HayKa O rpupofe. HayuHblii MeTOA MO3HAaHHS U METO/IbI
WCCieJOBaHUs PU3NUYeCKUX SIBJIEHUI.

OKCIepUMEHT U TeOpHs B TIPOIiecce MO3HaHUs MpUpo/bl. HabmojeHre U 3KCriepuMeHT B
bu3uke.

Crioco6n1 M3MepeHUs: (PU3NUECKUX BeUMUMH (aHA/JOTOBble U LU(PPOBbIE HM3MepUTe/IbHbIE
TIpHOOPBI, KOMITEIOTEPHBIE JATUHKOBBLIE CHCTEMBI).

[MTorpemHoCTH M3MepeHUH GU3NUeCKUX BeJTMUUH (abCOMIOTHAs U OTHOCUTE/IbHAS).

MogenvpoBanue (hU3NUECKUX SIBIEHHH M TIPoLjeccoB (MaTepHanbHas TOUKa, abCOMOTHO
TBEp/j0€ TeJl0, ujieanbHasi XKUAKOCTb, U/lea/ibHbIM ra3, TOUeuHbli 3apsy). ['unoresa. Pusnyeckuii
3aKOH, TPaHUI[bI ero MpUMeHUMOCTU. Pr3nuecKasi TeOpHs.

Pomb U mecto ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOM HAyuHOW KapTHUHBI MHpa, B
TIPAKTUUeCKOH /leTeTbHOCTH JIt0IeH.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

W3mepeHue CH/TbI TOKA U HATIPSDKEHUS B LIENH TTIOCTOSTHHOT'O TOKA MPY TTIOMOIIHA aHA/IOTOBBIX
Y [I1(POBBIX U3MEPUTE/ILHBIX PHUOOPOB.

3HakoMCTBO € udpoBoi abopaTopuent 1o dusvke. ITprMepsl u3MepeHUs (HHU3NUECKUX
Be/TMUMH TIPU TTIOMOIIU KOMITbIOTEPHBIX JaTUYMKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

MexaHnnueckoe [JBMKeHMEe. OTHOCUTE/NBHOCTb MEXaHWUeCcKoro mABwkeHus. Cucrema
OTCUéTa.

[Tpsimast ¥ oOpaTHas 3alaul MeXaHUKHU.

Paguyc-BeKTOp MaTepuanbHOM TOUKH, €ro TIPOeKLMH Ha OCU CHUCTeMbl KOODJWHAT.
Tpaekropus.

[TepemelijeHre, CKOPOCTh (CpefiHsisI CKOPOCTh, MTHOBEHHasi CKOPOCTb) U YyCKOpeHHe
MaTepuabHOM TOUKM, UX MPOEKIMM Ha OCH CHUCTeMbl KoopauHat. Cro)keHUe mepeMelleHud 1
C/I0XKeHHe CKOPOCTeH.

PaBHOMepHOe 1 paBHOYCKOpeHHOe MPsSIMOJIMHeHHOe ABMKeHre. 3aBUCMMOCTb KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepHabHON TOUKH OT BpeMeHU U UX rpadukiu.

CBobOojHOe TajieHre. Y CKopeHHe CBOOOAHOrO naieHust. [IBiykeHne Tena, OpoLeHHOro 1o
yIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTU M YCKOPEHUsI MaTepUa/IbHOM TOUKU OT
BpeMeHHU U UX rpadyKH.

KpuBonuHetiHoe fBrKeHUe. [IBKeHHe MaTepUa/ibHOM TOUKH T10 OKPYKHOCTH. YTJIOBasi U
JIUHEeMHast CKopocThb. Ilepuos ¥ yactoTa oOparreHus. LleHTpocTpeMuTenbHOe (HOPMaJbHOE),
KacaresbHOe (TaHT'eHIMaIbHOe) U TI0JTHOe YCKOpeHHe MaTepUabHOM TOUKH.

TexHuueckue YCTPONCTBA U TEXHOJOTMUECKHWe TIPOLeCChbl: CIUAOMETP, [BUKeHHe
CHaps/IOB, LIeTIHbIe, IllecTepéHYAaThie U PeMEHHBIe repe/ilaul, CKOPOCTHBIE TUQTHI.

emoucmpayuu.

Mogenb CUCTeMbI OTCUETa, WITHOCTPAL[Msl KHHeMaTHUeCKUX XapaKTePUCTHUK [IBHKEHUSI.

Crioco06bI MCCieJOBaHUS IBYKEHHM.

WnrocTpaiiys npeziesisHOTO repexozia v u3MepeHre MrHOBeHHON CKOPOCTH.

ITpeobpa3oBaHue ABWKEHUM C UCIIOIb30BaHHUEM MeXaHU3MOB.

[TageHue Tes B BO3/yXe U B pa3pekeHHOM TIPOCTPAHCTBe.

Habnromenue BrxkeHus Tesia, OpOILIEHHOTO MO/ YT/IOM K TOPU30HTY Y TOPHU30HTA/BHO.

HarmpaBsieHrie CKOpPOCTHU TIPU [IBUKEHUU 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yI0BOM CKOPOCTU B PeAYKTOPE.



CpaBHeHMe MyTel, TpaeKTOpUH, CKOPOCTel ABM)XEeHUsI OJHOT0 U TOTO JKe Tejla B Pa3HbIX
chcTeMax OTcyéra.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

V3yuyeHrie HepaBHOMEPHOTI'O JBM)KEHUS C LeJIbI0 OIpe/iesieH’s] MTHOBEHHOM CKOPOCTH.

W3mepeHue ycKopeHus Py NPSIMOIMHEMHOM PaBHOYCKODPEHHOM [IBU)KEHUU 110 HAaKJIOHHOM
TMIJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTHY MYTH OT BpeMeHU MPU PaBHOYCKOPEHHOM JIBM>KEHHH.

V3mepeHre yCKOpeHHsi CBOOOZHOTO TazieHust (DEKOMEH0BaHO HMCIO/Ib30BaHKUe LU(PPOBOIA
nabopaTopun).

V3yueHre qBW>KeHUs Tesla, OPOIIEHHOTO TOPHU30HTa/ILHO. [IpoBepKa TUMOTe3bl O MPSIMOM
TIPOMOPLIMOHA/IEHON 3aBUCUMOCTHY MEX/y [JalbHOCTBIO T0JIETa U HaYa/IbHOM CKOPOCTHIO Tera.

W3yueHune aBM>KeHUs Teqa [0 OKPY>KHOCTU C TIOCTOSTHHOW 110 MOZYJ/TFO CKOPOCTBIO.

VccnemoBanve 3aBUCMMOCTU TepHOZA OOpalleHusi KOHMUECKOrO0 MasTHUKA OT ero
rapaMeTpoB.

Tema 2. /lunamuka.

[TepBeiii 3akoH HbtoTOHa. VIHepLanbHble cUCTeMbl OTCUéTa. [IpUHLIUIT OTHOCUTETBHOCTH
lanunes. HemHepliyanbHble CUCTEMbI OTCYETa (OripesiesieHue, TIPUMephI).

Macca Tena. Cuna. [IpyHLAIT Cynieprio3uLuu CUIL.

Bropoii 3akoH HbroTOHa /711 MaTepuasbHOU TOUKH.

Tpetuii 3akoH HbploTOHA [/19 MaTepUaIbHbIX TOYEK.

3aKOH BCEMHUPHOI'0 TSTOTeHUsl. DKBUBA/IEHTHOCTb I'PaBUTAL[MOHHON U MHEPTHOM MacChl.

Cwia TsDKeCTH. 3aBUCHMOCTh YCKOpDEeHHsI CBOOOZHOTO TMaZieHusi OT BBICOTHI Haf
TIOBEPXHOCTBIO TUIaHeThI W OT reorpaduueckor IMMPOThL. [IBM>KeHHWe HeOeCHBIX Tel W UX
CIyTHUKOB. 3aKoHbI Kerutepa. ITepBasi KocMrueckast CKOPOCTb.

Cwuna ynpyrocrtu. 3akoH I'yka. Bec Tena. Bec Tesna, ABWKYLLErocs C yCKOpeHUeM.

Cuna Ttpenusi. Cyxoe TpeHue. Cuna TpeHMs] CKOJIbKEHUSI M CWIa TPeHUs IOKOSl.
Kosdduuent tpenusi. Cuna CONpOTHB/IEHUS TIPY IBU)KEHUU Tejla B >KUJKOCTU WM rase, eé
3aBUCUMOCTb OT CKOPOCTU OTHOCUTE/IBHOTO IBU)KEHUSI.

[Hasnenue. I'uapocratnueckoe gasseHue. Cuna Apxumesa.

TexHUuyeckue YCTPOWMCTBA M TEXHOJIOTUYECKHEe TPOLIeCChl: TMOJIIMITHUKY, [BIKEHHE
VCKYCCTBEHHbIX CITyTHUKOB.

demoucmpayuu.

HabnrozeHue [B)KeHHUs Tesl B UHEPLIMATbHBIX M HEMHePIUATbHBIX CUCTEMax OTCUETa.

[TpUHLIUIT OTHOCUTE/IBHOCTH.

Kauenue AByX LWIMHADOB WM 111apOB pa3HOM MacChl C OJWHAKOBBIM YyCKOpEHUEM
OTHOCUTEJIbHO HeMHepLIMaAbHOW CUCTeMBI OTCUETa.

CpaBHeHHe paBHOZENCTBYIOLEN MPUIOXKEHHbIX K Tely CUJ C TPOoW3BeJeHreM MaccChl Tea
Ha ero yCKOpeHve B MHepLMalbHOW CUCTeMe OTCUéTa.

PaBeHCTBO CUJl, BO3HUKAIOLIUX B pe3y/ibTaTe B3auMO/IeliCTBUS TeJl.

V3mepeHune Macc 1o B3auMO/|eMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM MOAbEMeE U Ma/leHUH.

LleHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHMe CUJT TPeHUS MIOKOsI, KaYeHUS] U CKOJTb)KEeHUSI.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

Vi3MepeHure paBHOJEMCTBYOILe CUJT ITPU JBM)KeHUH OpycKa 1Mo HaK/IOHHOM TJIOCKOCTH.

[TpoBepka ruIOTe3bl O HE3aBUCUMOCTH BpEMeHU [BWKeHUss Opycka IO HaKJIOHHOMN
TIJIOCKOCTH Ha 3a/]JaHHO€e PacCTOsIHUE OT ero Macchl.

WccnenoBanvie 3aBUCMMOCTU CWJI YTIPYTOCTH, BO3HUKAIOIIMX B MPY)XUHE U Pe3UHOBOM
obpastie, oT ux Jedopmariyu.

Vi3yueHue JBW>KEHUSI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIErkuii O/10K.



N3mepenue ko3 dulivieHTa TpeHUs 10 BeJIMUMHe yTI0BOro Ko3@duieHta 3aBUcuMocTu F
().

VccnepmoBanve JBwkKeHUs: Opycka TI0O HAK/JIOHHOW TUIOCKOCTH C  TlepeMeHHBIM
K03 (ULeHTOM TpPeHUs.

W3yueHue ABM>KeHUs TPy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépdozo mea.

AbcomotHO TBépAOe Teso. [TocTymaresibHOe U BpalljaTelbHOe JBM)KEHHE TBEPAOTO Teja.
MoMeHT Cu/ibl OTHOCHTE/ILHO OCH BpalleHusi. [1neyo cunbl. Crio)keHWe CUJ, TIPUIOXKEHHBIX K
TBEépAOMYy Teny. LIeHTp TspKecTH Tena.

YcnoBusi paBHOBecHsl TBEPZOro Tesa.

YcroitunBoe, HeyCTONHUMBOe, Oe3pa3TMuHOe PaBHOBECHE.

TexHuueckre yCTPOWCTBA M TeXHOJIOTWYeCKHWe TIPOLeCcChl: KPOHIUTeWH, CTPOUTebHbIN
KpaH, peliéTyaTble KOHCTPYKLMH.

demoucmpayuu.

Yci0BUsS paBHOBeCUS.

Buzbl paBHOBecus1.

YueHnuueckuti 3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

ViccnenoBanue yci0Brl paBHOBeCHsI TBEPZOrO Tesla, UMEIOLLero 0Ch BpalleHuUs.

KoHcTpyupoBaHye KPOHIITEMHOB U PacyéT CH/ YIIPYrOCTH.

V3yyeHne yCTOMYMBOCTY TBEPLOTO Te/a, MMEOLLero MIoLia b OMOophI.

Tema 4. 3akoHbI COXpaHeHUs1 6 MEXAHUKe.

Nmnyibc MaTepyanbHOM TOUKW, CUCTeMbl MaTepHa/lbHbIX TOoueK. L[eHTp Macc cucteMbl
MaTepuabHbIX TOUek. TeopeMa 0 JBM>KEHUU LIeHTPa Macc.

VImnynibC cusibl ¥ U3MeHeHre UMITyJIbCa Tera.

3aKoH COXpaHeHUsl UMITyJIbCa.

PeakTuBHOe /IBI>KEHUeE.

MoMeHT wuMMy/jabCca MaTepuasbHOM TOUKW. IlpejcTaBreHWe O COXpPaHEHHWHM MOMeEHTa
HMITyJIbCa B []eHTPabHbIX MOJISIX.

PaboTa cuibpl Ha MajJioM M Ha KOHEYHOM repeMellieHnd. ['paduueckoe TipejcTaBiieHUe
paboThI CUJIBIL.

MOoOILHOCTb CUJIBL.

KuneTtnueckasi 5Heprusi MarepuaabHOi TOukKd. Teopema 00 M3MeHeHWHM KUHETHYeCKOM
SHEepruM MaTepuaibHON TOUKHU.

[ToTeHLManbHBIe W HEMOTeHIMA/bHbIe CU/bl. [loTeHI[ManbHas SHeprus. [loTeHIMaNIbHas
SHeprusi ynpyro aeopmMupoBaHHOW TpPY>XUHbI. [loTeHIMaNbHasi SHepPrus Tesia B OJHOPOJHOM
rpaBUTALIMOHHOM mose. [ToTeHIMabHasi SHEPrusi Tejla B IPaBUTALIMOHHOM T10Jie OJHOPOZHOTO
11apa (BHyTpH U BHe 111apa). Bropasi kocMuueckasi CKOpocTb. TpeTbst KOCMUYecKasi CKOPOCTb.

CBsi3b paboThI HETOTEHLUANbHBIX CUT C U3MEHEeHMeM MeXaHUUeCKOW SHePruu CUCTeMBI
Tes. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHeprui.

Yrpyrue v HeyTrpyrue CTOKHOBEHUSI.

YpaBHeHue bepHynnu s WeanbHOM >KUJKOCTH Kak CJie[ACTBUe 3aKOHAa COXpaHeHUsi
MeXaHHUUeCKOU SHepruu.

TexHUuyecKre YCTPOWMCTBA M TEXHOJIOTWUYECKHe TMPOLIeCChl: ABM)XKEHHWE DaKeT, BOJOMET,
KOTIED, TIPY>KUHHBIN MIMCTO/ET, TUPOCKOTI, GUTYPHOEe KaTaHHe Ha KOHbKAX.

emoucmpayuu.

3aKOH COXpaHeHUs UMILYJIbCa.

PeakTuBHOe JBIDKEHME.

Vi3MepeHue MOILHOCTH CHJIBI.

Vi3MeHeHMe SHEPTUU Teja MPU COBEPIIIeHUH PabOTHI.

B3aumHbie rpeBpailjeHusi KHHeTUUeCKOU 1 MOTeHIMaIbHOM YHeprUii TIpy /1eliCTBHUH Ha TeJlo
CUJIbI TSDKECTHU U CUJIbl YTIPYTOCTHU.



CoxpaHeHHe YHepruy Npy CBOOOJHOM TIa/|eHHH.

YueHuueckuti 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

W3mepeHue uMIly/bca Tesa 1o TOPMO3HOMY TMyTH.

Vi3MepeHue CU/bI TATH, CKOPOCTH MOJeJ/TU 3/IEKTPOMOOUISI U MOLLJHOCTH CHJTbI TSATH.

CpaBHeHMe U3MeHeHUs UMITyJ/IbCa Tesla C UMITY/JIbCOM CHJIbI.

VccnenoBanue coxpaHeHUs! UMITY/IbCa [PU YIIPYTOM B3aUMO/€MCTBUM.

W3MmepeHne KUHETUUECKOM SHEePryy TeJla TI0 TOPMO3HOMY Ty TH.

CpaBHeHHe U3MeHeHHs TOTeHIMAIbHOW SHePTUH MPY>XUHBI C PAO0TOMN CHbI TPEHMUS.

Omnpezenenvie paboOThI CUJIbI TPEHUS TIPU JBMXKEHUH TeJla TI0 HAaKJIOHHOM MJIOCKOCTH.

Pa3pen 3. MonekynsapHas (pu3uKa ¥ TepMOJUHAMHUKa.

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

OCHOBHbIE TIOJIOKEHUSI MOJeKyJ/IsIpHO-KMHeTnueckor Teopuu (MKT), ux onbITHOe
obocHoBanue. [uddys3us. BpoyHoBckoe ABW>kKeHHWe. XapakTep [ABWKEHUS W B3aUMO/I€HCTBUS
yacTul] BelllecTBa. Moziesii CTPOEHHsI ra30B, KUAKOCTeN U TBEPABIX Tesl U 00bsCHEeHNe CBOMCTB
BellleCTBA Ha OCHOBe 3TUX Mofeseli. Macca u pa3mepbl Mosekyn (aromoB). KommuecTBo
BeljecTBa. [locTossHHas ABorazpo.

TeryioBoe paBHOBecue. TemriepaTypa W criocoObl eé u3mepenus. lllkanma TemrmepaTyp
Lenbcust.

Mogenb WjeanbHOr0 ra3a B MoJIeKy/IsIpHO-KUHETUUECKOM TeOpHH: YaCTHUL[bI T'a3a JBUKYTCS
XaOTHYeCKU U He B3aUMOJEeNCTBYIOT JPYT C APYTrOM.

l'a3oBble 3aKOHBI. YpaBHeHWe MeHeneeBa—Kianeiipona. AGCOMIOTHas Temrieparypa
(wkana Ttemneparyp KenpBuHa). 3akoH /[lanpToHa. M3ompoliecchl B ueaqbHOM Trase C
TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. I'padmyeckoe rpejcTaBieHre W30IPOLIECCOB: U30TepMa,
130x0pa, n3obapa.

CBsi3b MeXXy JlaB/ieHUeM U Cpe/iHeli KUHeTHUYeCKOW SHeprueii mocTynareabHOro TerjioBoro
JBYDKEHUS MOJIEKYJT U/leanbHOro rasa (OCHOBHOe YpaBHEHHE MOJIEKY/ISIPHO-KUHeTUYEeCKOU TeOpUU
WJieaslbHOTO ra3a).

CBsa3b  abOCOJIIOTHOW — TemrepaTypbl TEPMOJUHAMUUYECKOH CHUCTEMBI CO  CpeJHeM
KWUHeTHUYeCKOW SHepruei mocTyrnarebHOr0 TeJIOBOTO IBWKEHUS €€ UaCTHULI.

TexHUYeCKHWe YCTPOWCTBA M TEXHOJOTMYEeCKHe TIPOLIeCChl: TepMOMeTp, Oapomerp,
MoJlyueHre HaHOMaTepyasoB.

demoucmpayuu.

Mogenu BWKeHUs YaCTHL] BelllecTBa.

Mogjenis 6pOyHOBCKOTO JIBUXKEHHUSI.

Buieoponvk ¢ 3anuchio peasbHOTO OPOYHOBCKOTO JIBM>KEHUS.

Ouddysus xugkocTen.

Mopgens onbita LlTepHa.

[IpuTskeHue MOJIeKY!I.

Mogenu KpyUcTaaInyeckux peléTok.

HabmtoeHue u ucciiejoBaHre U30TMPOLIECCOB.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

VccnenoBaHye Tipoliecca yCTaHOBJ/IEHUS TEMJIOBOIO PABHOBECHSI TIPU TEIJIO0OMeHe MeX/y
ropsiueii ¥ X0J0/JHOM BO/IOM.

W3yyeHne w30TepMHUUECKOro TMporecca (peKoMeH0BaHO MUCIO/Ib30BaHUe LM(POBOU
nabopaTopun).

V3yyeHne M30XOpPHOro IpoLecca.

Vi3yuenue n306apHOTO mpoiiecca.

ITpoBepka ypaBHeHUs1 COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennoeble MawuHbL.



Tepmoaunamuueckasi (T1) cucteMa. 3aiaHre BHELLIHUX YC/IOBUM /i TepMOIMHAMUYeCKOon
cucTeMbl. BHelllHMe U BHyTpeHHUe rapaMeTphbl. [lapameTpbl TepMOAMHAMUYECKOW CUCTeMbI KaK
CpeJjHUe 3HaUeHHsl BeJIMUKH, OTMMCHIBAIOIIUX €€ COCTOsIHWE Ha MUKPOCKOITMYeCKOM yPOBHe.

HyneBoe Hauano TepMoguHaMuKu. CaMOIpOU3BO/IbHAsL peJlakcalvsi TepMOAUHAMUYeCKOM
CUCTeMbI K TEIJIOBOMY PaBHOBECHIO.

Mogens wupeanbHOro rasa B TepMOJAUHAMHUKE — CHCTEMAa YpaBHEHMWM: YpaBHEHHE
MenpeneeBa—KnarelipoHa U BbIpakeHUe [jii BHyTPeHHEelN SHepruu. Y CJIOBUSI IPUMEHHMOCTU
3TOM MOJe/u: HU3Kasl KOHLIeHTpalMsi YacCTHUL], BBICOKHWe TeMIlepaTypbl. BblpakeHue s
BHYTpPEHHel SHepruy 0IHOaTOMHOTO U/leaslbHOro rasa.

KBasucratnueckre 1 HecTaTuyeCcKue MpoLiecchl.

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

Tersioriepefjaua Kak Croco0 W3MeHeHWs BHYTPeHHel JHEepPrud TepMOAMHAMHUYeCKOU
cucTeMbl Oe3 coBepitieHus: paboThl. KOHBEKIHsI, TETUIONPOBOJHOCTD, U3/TyYeHHe.

KomnuectBo TeruioThl. TeruioéMKOCTh Tesa. YJenbHas W MOJSIpHasg TeIIoéMKOCTH
BelllecTBa. YpaBHeHWe Maliepa. YJenbHasi TeruioTa CropaHusl TOIIMBAa. PacuéT KonruecTBa
TeTJIOTHI TIPH Teriornepeaade. [ToHsTHe 00 aguabaTHOM IMporiecce.

[TepBoIii 3aKOH TePMOAVMHAMUKY. BHyTpeHHsist 3Heprus. KomuecTBo TerioThl ¥ paboTa Kak
Mepbl U3MeHeHUs1 BHYTPEeHHeU SHepruu TepMo/IMHaMHUYeCKOl CUCTEMBI.

Bropoli 3akoH TepMOAMHaMUKUA /11 PaBHOBECHBIX TIPOLIECCOB: Yepe3 3a/laHHoe
PaBHOBECHOE COCTOSIHHME TePMOAMHAMHUUeCKOW CHUCTeMbl TPOXOJUT eJWHCTBeHHasi ajuabara.
A6comoTHasi TeMrieparypa.

BTopoii 3aK0oH TepMOJMHaMUKH [ijIsi HEPaBHOBECHBIX TPOLIECCOB: HEBO3MOXKHO Tiepe/jaTh
TEIVIOTy OT Oosiee XOJIOAHOTO Tena K Oosee Harperomy 6e3 kommeHcauuu (Kmaysuyc).
HeobpaTUMOCTh TPUPOJHBIX MTPOLIECCOB.

[TpuHLMIIBI felicTBYSA TeroBbIX MawrH. KIT/I.

MakcumansHoe 3HaueHue KII/I. ITukn KapHo.

OKO/IorMuecKre acreKkThl WCII0/Ib30BaHMs TeIVIOBbIX JBUraTesiel. TersioBoe 3arpsisHeHUe
OKpY>Katolllel cpejibl.

TexHUUyecKye yCTPOMCTBA U TEXHOJIOTMUeCKHe MPOLIeCChl: XOMIOAWIbHUK, KOHAWULIMOHEP,
JU3e/IbHbI W KapOIOpaTOpHBIM [JIBUTATe/, MapoBas TypOWHa, TOMy4YeHHe CBEepPXHU3KHUX
TeMIiepatyp, YTW/IU3alUsi «TeIUIOBbIX» OTXO/0B C WCIO/Jb30BaHWEM TeIIOBOIO HAcoca,
yTUIM3a1us OMOOPraHUYeCKOT0 TOTUTUBA [I/Is BEIPAOOTKH «TeIyIOBOM» M 37IEKTPOIHEPTUH.

demoucmpayuu.

Vi3MeHeHMe TeMIiepaTyphl TIPY ainabaTHYeCKOM pacITUPeHUH.

Bo3ayuiHoe orauso.

CpaBHeHMe y/ie/IbHBIX TerI0EMKOCTel BelecTB.

CriocoObl M3MeHeHUsI BHyTpeHHel SHepruu.

VccnemoBanue agrabaTHOTO TIpoljecca.

KomrnbroTepHble Mo/ieny TeIOBbIX ABUraTesnei.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

V3mepeHue yie/IbHOU TeNI08MKOCTH.

WccnenoBanue rpoliecca OCThIBaHUS BelllecTBa.

VccnenoBanue afgrabaTHOro mporjecca.

N3yyeHrie B3aMMOCBSI3M SHEPTUM MeXMOJIEKYJ/ISIPHOTO B3aUMO/IeHCTBUSI U TeMIlepaTypbl
KUTeHUST XKUJKOCTEeM.

Tema 3. Aepecamubie cocmosiHus gewjecmea. Pazoebte nepexoobl.

[Tapoobpa3zoBaHre U KOHJeHcalus. VcriapeHue U KureHWe. Y7ejbHasi TerioTa
rapooOpa3oBaHusI.



HacpinienHele M HeHachblleHHble TMapbl. KauecTBeHHasi 3aBUCUMOCTb IIJIOTHOCTH M
JIABJIEHUS] HACBIIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00BEMA HACBIIEHHOTO
rnapa. 3aBUCUMOCTb TeMIlepaTypbl KUIIEHUs OT [JaB/IeHUsI B )KUJKOCTH.

BnaxHOCTb Bo3yxa. AGCOMIOTHASE ¥ OTHOCUTE/TbHAST BIIXKHOCTb.

TBépaoe Teno. Kpucrannmueckuve u amopdHble Tesia. AHU30TPOIKSI CBOWCTB KPUCTA/IIOB.
[TnaBneHue U KpUCTa/UIM3aLus. Y /ie/ibHasl TeruioTa TuiaBiaeHus. Cyonumariusi.

Hedopmaruu TBEépHoro Tena. PactsokeHue u okatue. Casur. Mogynas FOnra. Tlpezpen
ynpyrux gedopmaruu.

TersioBoe paciMpeHue XXUJKOCTeH W TBEPIBIX Tesl, 00bEMHOe W JIMHEHHOe pacIivipeHue.
AHrapMoHHU3M TEeTUIOBBIX KOJIeOaHMH YaCTHI] BeIlleCTBa Kak IMPUUYMHA TETJIOBOrO PacCIIvpeHus TeJ
(Ha KaueCTBEHHOM yPOBHE).

[Tpeobpa3oBaHue 3Hepruu B (a3oBbIX Mepexofax.

YpaBHeHue TeryioBoro HanaHca.

[ToBepxHOCTHOE HaTskeHue. Ko3dduieHT MOBepxXHOCTHOrO HaTsbKeHUsl. KanuisipHbie
siB/ieHus1. [laByieHue 1oJ, UCKpYBIEHHOW TTOBEPXHOCTHIO XKuaKocTtu. @opmyna Jlamaca.

TexHuyeckrMe YCTPOMCTBA M TeXHOJOTMYeCKrWe TIPOLIeCChl: JKUAKWEe KPHUCTaJlibl,
COBpeMeHHble MaTepuasbl.

demoucmpayuu.

TenyioBoe pacimpeHye.

CBoliCcTBa HaCBII€HHBIX M1apOB.

Kurnienue. Kurenue rpu oHWKeHHOM [laB/IeHUU.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSKEHUS.

OnbITHI C MBUIBHBIMU T/IEHKAMU.

CmauuBaHue.

Kanunnsipuele siBneHus.

Mopen HeHbIOTOHOBCKOM »KU/JKOCTH.

CriocobbI M3MepeHHs BTaXKHOCTH.

NccnenoBanve HarpeBaHus U IJ1aB/IeHUs] KDUCTA/VIMUECKOTO BelljecTBa.

Buabl nedopmariuid.

Habmoznenue manbix edopmariuii.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

V3yuyeHne 3aKOHOMEPHOCTEN HCIapeHus XUAKOCTeH.

W3mepeHue y/ie/IbHOM TeI/IOTHI M/1aB/eHUs JbJa.

N3yueHre CBONCTB HACBIIIEHHBIX MApOB.

Vi3mepeHue abCOMIOTHOM B/Ia)KHOCTH BO3/lyXa W OLIeHKAa MacChl ITapoOB B TIOMEIIeHUH.

N3mepenne ko3 duiiieHTa MOBepXHOCTHOTO HATSKEHUS.

N3mepenue moayisa FOHra.

VccnenoBanue 3aBUCUMOCTH JleopMaliii pe3sMHOBOro obpasiia OT MPUI0)KeHHON K HeMy
CHUJIBL.

Pa3zpen 4. DnekTpojuHaMuKa.

Tema 1. Dnekmpuueckoe novie.

OneKTpu3alus Tesl U eé TpOosiBleHUs. DJIeKTpUuecKuil 3apsi. [IBa Bua 3/€KTPUUYECKUX
3apsizioB. [IpOBOIHUKY, IU3/I€KTPUKHU U TIOYTIPOBOJHUKY. DjIeMeHTApHbIN 3/1eKTPUUeCKU 3apsifl.
3aKOH COXpaHeHUs 3JIEKTPUUeCKOro 3apsija.

BsaumogeiictBue 3apsoB. ToueuHble 3apsifibl. 3aKoH KysoHa.

OnekTpryeckoe rosie. Ero elicTBue Ha 37eKTpUYecKue 3apsiibl.

HanpspkéHHOCTD  3/1eKTPUYeCKOro 1mosist. IIpoOHbIM  3apsia. JIMHUM  HaNpsDKEHHOCTH
371eKTpUYeckoro noJsist. O4HOpOAHOe 371eKTpUYecKoe IoJie.

[ToTeHManbHOCTh 3/1IEKTPOCTAaTAYECKOrO MOJsl. PasHOCTh MOTEHLMAaZOB U HampsDKeHHe.
IToreHuanbHas 3Heprus 3aps/a B 3/1eKTPOCTaTUUeCKOM I1oJie. IToTeHIMas 3/1eKTpOCTaTUYeCcKOoro



nosisi. CBsi3b HaMPsKEHHOCTU TMOJST ¥ Pa3HOCTU TOTEHLMAsIOB /ISl 37IeKTPOCTaTUUeCKOro TOJis
(KaK OZJHOPO/IHOTO, TaK Y HEOJHOPOJHOT0).

[TpuHLIUI CyTIeprio3uLMU 3/IeEKTPUUECKUX TOJei.

[Tone ToueuHoro 3apsia. [Tosie paBHOMepHO 3apsbkeHHOW cdepbl. Ilose paBHOMEpPHO
3apspkeHHOTro 10 00BéMy 1apa. Ilose paBHOMEPHO 3apspKeHHOW OeCKOHEeUYHOM TIIOCKOCTH.
KapTunb! MHUN HaTIPSPKEHHOCTH 3TUX TI0JIeH U SKBUMOTEHIMA/IbHBIX TTIOBEPXHOCTEH.

[TpoBOAHUKY B 3/1EKTPOCTaTUUECKOM T10J1e. Y C/IOBUE PaBHOBECHS 3apsi/i0B.

[V3n1eKTPUKY B 3/1eKTPOCTaTUUECKOM TioJie. [InaneKTpruuecKasi MIPOHMLaeMOCTh BellecTBa.

Konpencarop. OJIeKTPOEMKOCTb KOH/|eHCaTopa. OJIeKTPOEMKOCTD IIJIOCKOI'O
KOH/leHcaTopa.

[TapannensHOe  coeguHeHVe — KOHZeHcaTOpoB.  IlocsefoBaTenbHOe — coelIHEHHE
KOH/IeHCaTOpPOB.

OHeprusi 3apsbKeHHOT0 KOH/leHcaTopa.

[IBr>kKeHMe 3apsyKeHHOW YaCTHUIbI B OAHOPOAHOM 3/IEKTPUUECKOM TI0JIe.

TexHUuyeckre YCTPONCTBAa M TeXHOJOTMYeCKUe TPOLIeCChl: 37eKTPOCKOM, 37eKTPOMETP,
3/IeKTPOCTaTHYeCKas 3all[UTa, 3a3eMJ/IeHHe 3IeKTPOprO0pOB, KOHAEHCATOPkI, reHepaTop BaH ze
I'paada.

demoucmpayuu.

Y CTpPOMCTBO Y TIPUHIIUTT ZIEMCTBUS 37IeKTPOMeTpa.

DneKTprUUecKoe 1oJie 3apsHKeHHbIX [IapUKOB.

DneKTprUUecKoe roJie ABYX 3apsbKeHHBIX T1aCTHH.

Mogenb snekTpocTtaTiueckoro reneparopa (Bau ge 'paada).

[TpoBOAHUKY B 3/1eKTPUUECKOM TI0JI€.

DJeKTpocTaThyecKas 3allura.

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

3aBHCUMOCTb 3JIeKTPOEMKOCTH TJIOCKOTO KOH/IeHCaTopa OT TJI0La Iy M/IaCTHUH, PACCTOSTHUS
MeX/ly HUMU U [N3J/IeKTPUUeCKOl MPOHULIaeMOCTH.

OHeprusi 3/1eKTPUUYECKOro T0JIs 3apsKeHHOr0 KOH/leHcaTopa.

3apsiiKa v paspsifika KOH/leHcaTopa uepe3 pe3ucTop.

YueHuueckuti 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

O1eHKa cu/l B3aUMOZeUCTBUS 3apsUKEHHBIX TeJl.

HabsroieHrie mpeBpallleHyst SHEPTUM 3apsPKeHHOT0 KOH/IeHCAaTOpa B SHEPTHI0 M3/TyueHust
CBETOJMO/a.

W3yueHue ripoTeKaHWsl TOKa B LIeNU, COJieprKalliel KOHeHCaTop.

PacripesieneHrie  pasHOCTM TMOTEHLMaZOB (HarpsDKeHWs)) TpA  T0C/ef0BaTelbHOM
coeZIMHeHUU KOH/IeHCaTOPOB.

WccnenoBanue paspsifia KOHZeHCaTopa yepes pesucTop.

Tema 2. [TocmosiHHbIU 3/1eKMpUYECKUll MOoK.

Cuna Toka. ITocTosiHHBIN TOK.

YcnoBusi  CyIIecTBOBaHUSI TIOCTOSIHHOTO 3/IEKTPUUECKOTO TOKa. VICTOUHWKMA —TOKa.
Hanpsokenre U u SJIC &.

3akoH Oma /7151 yyacTKa Liernu.

OneKTprUUYecKoe COMPOTHBIIeHKE. 3aBUCUMOCTb COTIPOTHB/IEHUS] OJHOPO/JHOTO MPOBOJHUKA
OT ero J/IMHbI U IJIOIIA/IY TIONIepeuyHOro ceyeHusi. Y /ieJibHOe COMPOTHB/IeHHe BellleCTBa.

[TocnenoBarenbHOe, Tapasuie/ibHOe, CMeIIaHHOe COeJUHeHWe T[IPOBOJHUKOB. PacuéT
pa3BeTBAEHHBIX 37IeKTpUuecKux 1ierei. [IpaBuna Kupxroda.

Pabota snekrprueckoro Toka. 3akoH [xoyns—JleHia.

MOIIHOCTb 3/1eKTPUUEeCcKOoro ToKa. TersioBasi MOIIHOCTb, BblJje/isieMasi Ha pe3rcTope.

O/1C v BHyTpeHHee COMPOTHB/IeHNE UCTOUHKKA TOKa. 3akoH OMma /1715l oJTHOM (3aMKHYTO#)
3/IeKTPUUeCKOi 1jer. MOIIHOCTh UICTOYHMKA TOKa. KOpoTKOoe 3aMbIKaHUe.

KonzeHcatop B 1jenu MOCTOSIHHOTO TOKa.



TexHWuyeckre YCTPOWCTBA M TEXHOJOTMYeCKHe TIPOLIeCChl: aMIlepMeTp, BOJIbTMETP,
peocTaT, CYETUUK 1eKTPUUYECKOW SHEPrUH.

emoucmpayuu.

N3mepeHue cuiibl TOKAa U HAMPsDKEHUS.

WccnepoBanme 3aBUCMMOCTH CW/IbI TOKA OT HampsDKeHUs [JJisl pe3uCcTopa, JamIlbl
HaKa/IMBaHUS U CBeTOAUO/A.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LIWIMHJPUYECKUX TMPOBOJHUKOB OT [JIMHBI, ILIOLIALA
TIOTIepeYHOro CeueHusl U MaTtepuarnia.

WccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT COMPOTUBJIEHUS TTPY TOCTOSTHHOM HaIpsDKeHUH.

[Tpsimoe usmepenue D/IC. KopoTkoe 3aMbikaHWe rajbBaHUYECKOrO 37IeMeHTa U OLieHKa
BHYTPEHHET0 COMPOTHUBJIEHUS.

Crnioco0bl coeJIHEeHNSI UCTOUHUKOB TOKa, J/IC Oarapei.

WccnepoBanue pa3HOCTH MOTEHLMAIOB MEX/y MOJIFOCAMU UCTOYHMKA TOKA OT CUJIbI TOKA B
L[eTH.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

VccnenoBanue CMelIaHHOTO COeJMHEHUS Pe3UCTOPOB.

N3mepenue yjenbHOr0 CONPOTUB/IEHUS] TPOBOJHUKOB.

WccnenoBaHue 3aBUCMMOCTU CUJIBI TOKA OT HaTIPsDKeHUs Z1J1s1 JTaMITbl HaKaTMuBaHUs.

YBenuueHue 1ipejienia u3mMepeHust amrnepmMeTtpa (BOJbTMETpa).

N3mepenue 5/1C v BHYTPeHHEr 0 CONPOTUB/IEHUSI UCTOYHUKA TOKa.

Uccnenosanue 3apucumoct J/1C rajibBaHMUECKOT0 37IeMeHTa OT BpeMeHU TIPA KOPOTKOM
3aMbIKaHUHU.

WccnepoBanue pasHOCTH MOTEHLMAIOB MEX/Y MOJIFOCAMU UCTOYHMKA TOKA OT CUJIbI TOKA B
L[eTu.

WccnenoBanue 3aBUCMMOCTH T0/1€3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku @ pazauyHbIX cpeoax.

OneKTpuyeckass IPOBOJMMOCTb PAa3/MUYHBIX BelleCTB. JJIEKTPOHHAs IPOBOJAWMOCTb
TBEPABIX  METAIIOB.  3aBUCHMMOCTb  COINPOTMB/EHUS  METa/JIOB  OT  TeMIlepaTyphl.
CBepxnpoBOAUMOCTb.

OneKTpuYecKri TOK B BakyyMme. CBOMCTBA 37IEKTPOHHBIX MTYyUYKOB.

[MonyripoBoguuku. CoOCTBeHHasi W TMPUMeCHasi TPOBOAMMOCTH  TOJTyTIPOBO/IHUKOB.
CoiicTBa p—n-niepexo/ia. [1osynpoBoHUKOBbIE TIPUOOPHI.

ONeKTpUYeCKUi TOK B 3/IEKTPOJIUTAaX. DJIEKTPOJUTHUECKAs: AUCCOLMALUS. JIeKTPOIU3.
3akoHbl Dapages AJis1 371€KTPoIM3a.

OnekTpUuyeckuii TOK B rasax. (CaMOCTOSITe/IbHbII W HeCcaMOCTOSITelbHbINA paspsi.
Pa3nnyHble TUIBI caMOCTOATeILHOrO paspsiia. MosHus. [1nasma.

TexHuueckrue YCTPOWCTBA M TMpaKTUUeCcKoe TpUMeHeHWe: ra3opas3psiiHble JlaMIlbl,
3/IEKTPOHHO-/TyueBasi TPyOKa, TMOJyIPOBOJAHUKOBLIE MPUOOPHI: AWO[, TPaH3UCTOP, (HOTOAUO,
CBETOJUO/l, TajJbBaHWKA, paQUHUpOBaHWE Me[W, BbIVIaBKA aJOMUHHS, 3JIEKTPOHHAs
MHUKDPOCKOIHSI.

emoucmpayuu.

3aBUMCUMOCTh COTIPOTUB/IEHUSI META/VIOB OT TEMIePaTyphl.

[IpoBOAMMOCTB 371€KTPOJIUTOB.

3akoHblI s71ekTponsa dapages.

VickpoBoii paspsi ¥ MPOBOJMMOCTb BO3/yXa.

CpaBHeHHe MPOBOJUMOCTH METaJIJIOB U MOJIy[IPOBOJHUKOB.

OAHOCTOPOHHSS NPOBOAMMOCTb IUO/A.

YueHuueckuti 3KcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

Habmomenue 3/1€KTposr3a.

V3mepeHue 3aps/ja 0JHOBaJIeHTHOIO UOHa.

WccnepoBanue 3aBUCMMOCTH COTIPOTUBIIEHUS] TEPMOPE3HUCTOPA OT TEMIIePaTyphl.



CHsiTHe BOJIbT-aMIIepPHOUN XapaKTepUCTUKHU AUO0AA.

du3nueckuil NPaKTUKYM.

Criocobb1 n3mepeHust GU3NUECKHX BEJIMYMH C UCTIO/H30BAHUEM aHa/IOTOBBIX U [U(POBBIX
W3MEpUTEe/IbHBIX TPUOOPOB U  KOMITBIOTEDHBIX /IaTUMKOBBIX CHUCTeM. AOCOMIOTHBIE U
OTHOCUTeJIbHble  TIOTPELHOCTU  HW3MepeHuil  (Qusnyeckux BeauuudH. OlleHKa TpaHMUL]
MOTPELLHOCTeN.

ITpoBezieHre KOCBEHHBIX U3MEPEeHUH, UCC/Ie[JOBaHN 3aBUCUMOCTeN (HM3UueCKUX BeJIMUKH,
TIPOBEpKa TPe/JIOKeHHBIX TUMOTe3 (BbIOOD M3 pPabOT, OMMCAaHHBIX B TeMaTUYeCKUX pazzesax
«YueHnUeCKni 3KCIIePUMEHT, 1abopaTopHbIe PabOThI, IPAKTUKYM» ).

MexnpeaMeTHbIe CBA3M.

V3yuenue kypca ¢pusuku yray6séHHoro ypoBHs B 10 Kjacce OCYIIECTBISIETCSI C YUETOM
COZlepKaTe/lbHbIX MEXXIPeJAMETHbIX CBs3eld C KypCcaMd MaTeMaTWKW, OWOJIOTUH, XUMUH,
reorpavy ¥ TEXHOJIOTHH.

Mescnpedmemuble noHsiMusl, c8s13aHHble C U3yyeHUeM Memooo8 Hay4Ho20 NO3HAHUS:
siBJieHWe, Hay4HbIM (akt, Turore3a, (u3WUecKas BeIMUWHA, 3aKOH, Teopus, HabsojeHue,
9KCTIepUMeHT, MOJieJTMpPOBaHKe, MOJie/Tb, M3MepeHue, OTrPeLIHOCTH U3MepeHUi, U3MepuTe/ibHbIe
nipubopsl, LK poBasi 1abopaTopusi.

Mamemamuka: pelieHve CUCTeMbl ypaBHeHud. JIuHeiHasi ¢yHKuus, mapaborna,
ruriepboJia, UX rpadvKy U CBOMCTBA. TpUroHoMeTprueckue GyHKIUHU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOe TOX/eCTBO. BeKTOpbl M WX TMpOeKLUd Ha OCH
KOOp/MHAT, C/I0XKeHe BEKTOPOB.

Buonozus: MmexaHUuecKkoe JIBIKeHHUe B >KUBOU Tipupoze, Anuddysus, ocMoc, TerioobmeH
JKUBBIX ~ OpraHM3MOB,  TeIJIOBOe  3arpsi3HeHHe  OKpYy)Kawollleld  cpefbl,  yTWIM3aLus
O0MOOPraHUUeCKOro TOT/IMBA /i1 BbIPAOOTKHM «TEIJIOBOM» WM 3/IEKTPO3HEPTHH, MOBEPXHOCTHOE
HaTsDKeHUe U Karu/isipHble sIBJIeHUs! B IPUPOJe, 31eKTPUUYeCcKue sIBJIeHUs B )KUBOU MpUpoOJe.

Xumus: JUCKpeTHOe CTpOeHMe BelljeCTBa, CTPOeHHe aTOMOB U MOJIEKYJI, MOJIb BellleCTBa,
MOJISIpHasi Macca, MoyuyeHre HaHOMaTepyasoB, TEJIOBble CBOMCTBA TBEP/BIX TeJ, )KUJAKOCTel U
ra3oB, JKUJKMe KpUCTa/ljibl, 3JeKTpUUecKrhe CBOMCTBA MeTasjioB, 3JEKTPOJUTUUEeCKast
JYccouyanysi, ralbBaHUKa, 3/1eKTPOHHAs MUKPOCKOITHSI.

T'eozpagpus: BnaXXHOCTH BO3yXa, BeTPhI, bapoMeTp, TEPMOMETDP.

TexHos02us: ipeobpa3oBaHue [BXEHUH C UCTIO/Tb30BaHHEM MeXaHU3MOB, YUET CyXOro U
JKUJIKOTO TpeHusi B TexHWKe, CTaTHUueCcKue KOHCTPYKLMHM (KPOHILUTEHH, peléTuaThie
KOHCTPYKLIMH), UCTI0/Tb30BaHKe 3aKOHOB COXPaHeHUs] MeXaHUKU B TeXHHKe (THPOCKOII, BOAOMET U
Jpyrve), [BWraresb BHYTPEHHETrO0 CropaHusi, TapoBasi TypOvHa, OBITOBOW XOJIO[JU/IbHUK,
KOHZULIMOHED, TeXHOJOTMM TIOJIyueHHsI COBpPEMeHHbIX MaTepuasroB, B TOM UHC/e
HaHOMaTepuajsoB, W  HAHOTEXHOJOTWH,  3JeKTpoCTaTUuecKas  3alljuTa,  3a3eM/eHHe
3JIEKTPONPUOOPOB, ra30pa3psi/iHbIe JIAMITbI, TIOTYTIPOBOJHUKOBEIE PUOOPHI, TalbBaHUKA.

11 K/IACC

Pa3pen 4. DneKTpoguHaMMKa.

Tema 4. MazHumHoe noe.

B3aumo/eiicTBue TMOCTOSIHHBIX MarHWTOB U TPOBOJHUKOB C TOKOM. MarHuTHoOe rioJie.
BekTop maruutHOM MHAYyKUMU. [IpUHLIUI CyTIepriO3ULIMA MarHUTHBIX T0Jied. JIMHUYM MarHUTHOM
VIHJYKLWH.

MarHuTHoOe moJie TPOBOJHUKA C TOKOM (TPSIMOTO MPOBOAHUKA, KATYLIKU U KPYTrOBOTO
BUTKA). OnbIT IpcTesa.

Cua Amriepa, e€ HarpaB/ieHWe U MOAY/Ib.

Cuna JlopeHlia, eé HampaB/ieHMe W MOJAYJb. [IB>KeHHe 3apsDKeHHOM 4YacTULIbl B
OJJHOPOZIHOM MarHUTHOM Tioj1e. PaboTa cusbl JIopeHiia.

MarnuTHoOe noJe B BewjectBe. @eppoMarHeTHKY, Napa- U JuaMarHeTUKH.



TexHuueckre yCTPOMCTBA M TEXHOJIOTMUECKHe TIPOLeCChl: TPUMeHeHHe TMOCTOSIHHBIX
MarHuToOB, 3/IEKTPOMarHUTOB, TeCTep-MYJbTUMETP, 3J/IeKTpoJBUraTe/b $IKOOH, YCKOpUTeIu
371eMeHTapHbIX YaCTHLI.

demoucmpayuu.

KaptvHa /nwHWE WHAYKUAW MarHATHOTO TIOJISE TI0JIOCOBOTO M TIOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

KapTuHa /vMHUN MarHATHOM WHAYKLMM TOJs JJUHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOI'0 KOJIbLIEBOTO TIPOBO/JHMKA, KATYLLIKU C TOKOM.

B3aumogeiicTBue [ByX NMPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cusbl JIopeHLia Ha MOHBI 3/IEKTPOJIUTA.

HabsroieHuie ABM)KeHUS TTyUKa 37IeKTPOHOB B MarHUTHOM TIOJIe.

[TpuHIUN JeMCTBUS 3/IEKTPOU3MEPUTETLHOTO TIPUO0PAa MarHUTOIEKTPUUECKOU CUCTEMBI.

Yuenuueckuti 3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnepoBanre MarHUTHOTO MOJISI TOCTOSIHHBIX MarHUTOB.

VccnenoBanue CBOMCTB (heppOMarHeTUKOB.

WccnenoBanue eiicTBUSI MOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuisl Amrepa.

N3yyeHue 3aBUCUMOCTH CU/IbI AMIlepa OT CUJIbI TOKa.

OrnpesiesieHe MarHUTHOM UHAYKLIMM Ha OCHOBe M3MepeHUs CUJibl Amriepa.

Tema 5. Dn1eKmpomazHUmMHas UHOyKyusi.

SIBneHue 3/1eKTPOMarHWTHOM WHAYKLUHU. [10TOK BeKkTopa MarHUTHOW WHAyKUuu. D/C
VHZAYKLWUW. 3aKOH 3/7IeKTpOMarHuTHOU nuHAyKuyy @apazes. BuxpeBoe ssekTpuueckoe rose. Toku
dykKo.

3/1C vHIYKUMY B MPOBOJHUKE, IBMXKYLLEMCS B OJHOPOAHOM MarHWTHOM II0JIe.

IIpaBuio JleHua.

WNupykTtvBHOCTE. Karylika WHAYKTMBHOCTM B 1[e[M TMOCTOSIHHOTO TOKa. SIBneHue
caMovHAyKLuU. D/1C caMOUHAYKLMH.

OHeprusi MarHUTHOT'O TOJIS1 KaTYIIKX C TOKOM.

OJIeKTPOMarHUTHOE ToJIe.

TexHUuecKre yCTPONCTBA U TeXHOIOTMUeCKUe MpoLeCChl: MHAYKLMOHHAs eub, COJIeHOU/,
3aluTa OT 3JIeKTPU3aLuu Tesl MIPU ABWKEHUU B MarHUTHOM 110J1e 3eMJIN.

emoucmpayuu.

HabsroieHuie siB/ieHUsI 37IeKTPOMarHATHOM UHAYKLUU.

Nccneposanue 3asucumocty 3/ C MHAYKLMY OT CKOPOCTH U3MEHEeHUsI MarHUTHOI'O TTIOTOKA.

IIpaBuio JleHua.

[TasieHre MarHuTa B aTFOMUHUEBOU (MeIHOM) TpyOe.

AByieHne caMOMHYKLMU.

Nccneposanue 3aBucumocty 3/1C caMOUHAYKLMU OT CKOPOCTU U3MEHEeHHs CUJIbl TOKA B
LIerH.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnepoBanue siBieHUs1 371eKTPOMarHUTHOM UHAYKLWU.

OrnpepenieHre MHAYKLWA BUXPEBOIO MarHUTHOTO TIOJISL.

NccnenoBanue siBiieHrs CaMOUHAYKLIWN.

C6opKa Mo/iesI1 3IeKTPOMarHUTHOTO TeHepaTopa.

Paspen 5. Kosie0anus 1 BOJIHBI.

Tema 1. MexaHuuecKkue Ko/1eGaHusl.

KonebarenbHasi cuicrema. CBOOO/IHbIE KOTeOaHMSI.

lapmoHnueckue  KosiebaHusi. KuHemaTtWyeckoe ¥ /AWHaAMHUeCKOe  OIHCAHUe.
OHepreTUueckoe OMMCcaHue (3aKOH COXpPaHeHUsI MeXxaHWUueCKoM sHepruu). BeiBo/ [MHaMUueCcKoro
OTMCaHUsI TADMOHUYECKHX Koie0aHW U3 UX YJHEPTeTHUeCKOr0 ¥ KWHEMaTHYeCKOTO ONMCaHUS.



Amrityga v dasza konebanuii. CBs3b aMIUIUTY/IbI KOjeOaHWM HUCXOAHOW BETMUWHBI C
aMIUTUTYZaMH Koie0aHuH eé CKOPOCTH U YCKOPEHHUSI.

[MTepuop 1 yactoTa Kosiebanuit. Ilepros Masbix CBOOOJHBIX KOJ/IeOaHUI MaTeMaTHUeCKOTro
MasiTHUKA. [Teproj, cBo60AHBIX KO/lebaHuil MPYKMHHOTO MasiTHUKaA.

[TonsiTre o 3aTyxaroumx Konebanusix. BoiHykaeHHbIe Kosiebanus. Pe3oHaHc. Pe3oHaHcHast
KpuBasi. BusiHe 3aTyxaHusl Ha BUJ| pe30HaHCHOW KpUBOM. ABTOKO/Ie0aHMs.

TexHWuyeckre YCTPOMCTBA M TEXHOJOTMYeCKHe TMpOLieCcChl: MeTPOHOM, Yachl, Kayesu,
My3bIKa/bHble UHCTPYMEeHTHI, ceficMmorpad.

emoucmpayuu.

3anuce Koe0aTebHOTO IBH)KEHMSI.

HabrozeHre He3aBUCHMOCTH MTEPUO/ZIa MaJIbIX KoJjiebGaHuM rpy3a Ha HUTU OT aMIUTUTYbI.

VccnenoBanue 3aTyXaromux KojebaHUM U 3aBUCUMOCTH TIepro/ia CBOOOJHBIX KOoeOaHuit
OT COTIPOTUBJIEHUSI.

WccnenoBanve KosiebaHW Tpy3a Ha MaCCHUBHOHM TMPY)XHWHe C Iiefbio (hopMHUpOBaHUS
Tipe/iCTaB/ieHnid 00 ueasbHON MOJIe/TH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHUs SHepruM Mpu KosiebaHUsIX rpy3a Ha Mpy>KUHe.

ViccnemoBaHye BBIHYK€HHBIX KOJ/IeOaHUM.

HabntoneHue pesoHaHca.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

Vi3mepeHue nepuroza cBOOOJHBIX KoeOaHUA HUTSHOTO U TIPY>KUHHOT'O MasiTHUKOB.

Vi3yueHue 3aKOHOB JBI)KEHUS Tejla B X0Zie KoyieOaHWH Ha yIIpyroM ToZiBece.

W3yueHue ABM>KEHUsI HUTSIHOTO MasiTHUKA.

[Tpeobpa3oBaHue HEPTUH B TIPY>KUHHOM MasiTHUKE.

WccnenoBanvie yObIBaHMST aMIUTATYBI 3aTyXalOLUX KOeOaHUH.

ViccnemoBaHye BBIHYK@HHBIX KOJ/IeOaHUM.

Tema 2. D1eKmpomazHumHble Ko/1e0aHusl.

Konebarenbubiii KoHTYp. CBOOOHBIE 3/IEKTPOMAarHUTHBIE KOJeOaHUSI B HZeaTbHOM
KosiebaTtenbHOM KoHType. @opmyna TomcoHa. CBsisb aMIUIMTYZAbI 3apsifila KOHZeHcaTopa C
aMIUTUTYZION CHJIBI TOKa B KojiebaTe/TbHOM KOHTYPe.

3aKOH COXpaHeHUs SHePruM B HealbHOM KojiebaTe/lbHOM KOHTYpe.

3aTyxawlyie 3/eKTPOMarHUTHble KojeOaHWs. BbIHYK/IeHHBIE —3/IEKTPOMAarHUTHbIE
KosiebaHusl.

[TepeMeHHbIM1 TOK. MOIIHOCTL T€PEMEHHOr0 TOKAa. AMIUIMTYJHOe W [JelCTBYyolee
3HaueHWe CUJIbl TOKA U HalpspKeHUs [PU pa3nyHOW (popMe 3aBUCUMOCTH NTePEMEHHOI0 TOKa OT
BpeMeHU.

CuHycoujabHbIN MepeMeHHbIN TOK. Pe3ucTop, KOH/jeHCaTop U KaTyIlKa MHAYKTUBHOCTU B
L[elM CUHYCOW/IaIbHOTO TIePeMeHHOTr0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HamlpsKeHuH.

Wpeanbhbiii TpaHchopmaTop. [IpousBoscTBO, Tiepefiaua U notpebrieHre 3/1eKTpUYeCcKoi
SHEepruu.

OKOJIOTMUecKre PUCKU TIPU TMPOM3BOJCTBE 3/1eKTPO3Hepruu. KysbTypa MCIOIb30BaHUS
3/1eKTPOHEPTUH B TTOBCE/IHEBHOM >KH3HU.

TexHUuyeckye YCTPOMCTBA M TeXHOJIOTMYECKHe TMIPOLIeCChl: 3/eKTPUUeCKUN 3BOHOK,
reHepaTop repeMeHHOr0 TOKa, IMHUM 3/1eKTporiepejay.

demoucmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHBIE KOieOaHusI.

3aBHCUMOCTb YaCTOThI CBOOO/HBIX KO/lebaHuil OT UHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcLy/I0orpaMMBbI 3/IEKTPOMAarHUTHBIX KOJleOaHuUH.

['eHepaTOp He3aTyXaloIIUX TeKTPOMarHUTHBIX Koie0aHuH.

Mogenb 3/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHYK/IeHHbIE CHYCOH/Ia/TbHBIe KOJleOaHMsI.

Pe3ucrop, KaTylilika UHAYKTUBHOCTH M KOH/IEHCATOP B LieNX NepeMeHHOr 0 ToKa.



Pe3oHaHC mpu mocsiefioBaTeIbHOM COeIMHEeHUM Pe3UCTOpa, KaTyIIKU WUHIYKTUBHOCTU U
KOH/leHcaTopa.

YCTpOUCTBO ¥ MPUHLMI AeliCTBUs TpaHC(opmaropa.

Mogjenb IMHUM 371eKTporiepeiaun.

YueHnuueckuti 3xcnepumeHnm, 1abopamopHbie pabombl, NPAKMUKYM.

N3yuenue Tpanchopmaropa.

WccnenoBanve repeMeHHOTO TOKa uepe3 MOC/e/loBaTe/IbHO COeIMHEHHBbIE KOHAEHCaTop,
KaTYIIKy U Pe3ucTop.

HabnrozeHure 371eKTpOMarHUTHOTO Pe30HaHCa.

HWccnenoBanvie paboThl ICTOUHUKOB CBETa B L[ETIM TIepEMEHHOTO TOKa.

Tema 3. MexaHuuecKue u 3/1eKmMpoMazHUMHbLE 60/IHbL.

MexaHuueckue BOJIHBI, YCJIOBUS WX pacrpocTpaHeHus. [lorepeuHbie W TpoOJO/bHbIE
BO/IHBI. [lepros, CKOpPOCTh pacrpocTpaHeHUs U JjiMHa BoJiHbL. CBOMCTBA MeXaHMUeCKUX BOJIH:
OTpakeHUe, MpesioM/ieHre, UHTep(epeHLIYs U JupaKLys.

3Byk. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. Bricota ToHa. Tem0Op 3ByKa.

[ITymoBoe 3arpsi3HeHHe OKPY>Karolljei cpefbl.

ONeKTpPOMarHWTHble BOJIHBL. YC/IOBUSI U3/1y4yeHHs 3/IeKTPOMAarHUTHBIX BOJH. B3auvMHas
OpHeHTalsi BEKTOPOB B 3/IeKTPOMarHUTHOW BOJIHE.

CBolicTBa 3/71eKTPOMAarHMTHBIX BOJH: OTpakeHWe, TIpesioMJIeHHe, ToJisspu3aLus,
yHTep(depeHUs U JupaKLusl.

[ITkana 371eKTPOMAarHUTHBIX BOJIH. [IpyMeHeHHe 37eKTPOMarHWTHBIX BOJMIH B TeXHUKE U
ObITYy.

[TpuHLIUIIBI paZiMOCBS3U U TeleBUieHHs. Paarionokauus.

OD/ieKTpOMarHUTHOe 3arpsisHeHre OKpYsKatolllel cpefibl.

TexHUuyeckre yCTPOMCTBA M MpaKTHUYeCcKoe MpUMeHeHHe: My3bIKalbHble WHCTPYMEHTHI,
pajap, pafUONpPUEMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBY-meub, y/ibTpa3ByKOBas
JIMarHOCTUKa B TEXHUKE U MeJIL1He.

demoucmpayuu.

O6pa3oBaHue 1 pacripoCTpaHeHye TIOTIePeYHbIX U MPO/OIbHBIX BOJIH.

Konebitorieecs Tesio Kak MCTOYHHMK 3BYKa.

3aBUCUMOCTb [IJTUHBI BOJIHBI OT YaCTOThI KOJIeOaHHUH.

HabntofeHue oTpakeHusi U MpesioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habnromenue natepdepeHiinu v Audpakijuy MeXaHUIeCKUX BOJTH.

AKyCTHUYeCKHi1 pe30HaHC.

CBolicTBa y/IbTpa3ByKa U ero puMeHeHue.

HabntofeHve cBsi3M TPOMKOCTM 3BYKa M BBICOThI TOHAa C aMIUVIMTYZOW M 4YaCTOTOU
KosiebaHuH.

VccnepnoBaHve  CBOWCTB — 3/IEKTPOMAarHUTHBIX — BOJIH:  OTpa)keHHe,  TIpejiOMJIeHue,
nosisipu3sanus, Audpakuys, HTepdepeHLys.

O6Hapy>keHue UH(PAKPAaCHOTO U y/IbTPadr0/1eTOBOTO U3/TyUeHUH.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

V3yueHue rnapaMeTpoB 3BYKOBOI BOJTHBI.

N3yyeHue pacripocTpaHeHUsi 3ByKOBBIX BOJIH B 3aMKHYTOM TIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOe pacrpocTpaHeHUWe CBeTa B OJHOPOAHOM cpefe. JIyu cBeta. ToueuHbid
VCTOYHUK CBeTa.

OTpakeHWe cBeTa. 3aKOHBI OTpa)keHUs cBeTa. IlocTpoeHre H300pakeHWM B TJIOCKOM
3epkase. Ceprueckue 3epkasna.

[MpenomneHnue cBeTa. 3akOHBI TIpe/iOM/IeHUs CBeTa. AOCOMIOTHBIN  TIOKa3aTesb
nipesiomsieHusi. OTHOCUTebHBIN T0Ka3aTe/b rpesiomsieHus. [1oCTOSIHCTBO 4YacTOThI CBeTa M



COOTHOIIIeHWe J/IMH BOJIH TpPU Mepexo/ie MOHOXPOMAaTUUeCKOro0 CBeTa yepe3 IDaHULY paszesa
JIBYX OTTUYECKUX Cpe[.

Xop nyueit B ipu3me. ucrnepcus cBeta. Cri0>KHBIN cocTaB 6esioro cBeta. L[BeT.

[TonHOe BHyTpeHHee oTpakeHHue. [IpefjebHBIN yro/1 MOHOIO BHYTPEHHET0 OTPayKeHUSI.

Cobuparoliiie ¥ pacceuBarolie JMH3bL. ToHKasgs JmH3a. DOKyCHOe pacCTOsiHME U
OINTHYeCcKasl Cuja TOHKOW JIMH3bl. 3aBUCMMOCTH (DOKYCHOTO pacCTOSIHUS TOHKOW C(pephyecKou
JIVH3bI OT €€ reOMEeTPUU U OTHOCUTEJIBHOIO TT0Ka3aTesIsi Ipe/IOM/IeHUS.

dopmyJ/ia TOHKOM JIMH3bI. YBe/nYeHue, faBaeMoe JIMH30H.

Xop nyua, MpoLLeALIero MH3y Mo, MPOU3BOJILHBIM YIJIOM K €8 T/IaBHOM ONTHYeCcKOW OCH.
[MTocTpoeHue n300pa>keHK TOUKU M OTPe3Ka MpsIMOoi B COOMPAIOIIMX M PaCCEeMBAIOIIUX JTMH3aX U
VX CUCTeMaXx.

Onruueckuie pubopel. Pa3pernatoiiias ciocobHOCTh. ['/1a3 Kak onTHueckasi CUCTeMa.

[Tpenenbl MPUMEHUMOCTU FeOMeTPUUECKOM ONTHKHU.

BonnoBass ontuka. VHTepdepeHums cBeta. KorepeHTHble UCTOYHMKHM. Y CJIOBUS
HabJ/TF0IeHNsT MaKCHMYMOB U MUHUMYMOB B MHTep(hepeHI[MOHHOW KapTHHE OT /IByX KOT€PeHTHBIX
HMCTOYHUKOB. [IpumMepsbl K/lacCuyecKux MHTep(epeHIIMOHHbBIX CXEM.

Oudpakiusi cBeta. [JudpakuyoHHas pemiéTka. YcaoBUe HaOJOZEHUs TJIaBHBIX
MaKCHMYMOB IpH Na/leHUY MOHOXPOMAaTUYeCKOr0 CBeTa Ha AU(PPaKLMOHHYIO PeIIETKY.

[Tonspu3sanys ceta.

TexHWuyeckue yCTPOMCTBA U TEeXHOJOTMUeCKHWe TPOLeCChl: OYKH, Jyrna, IepUCKOoIl,
doToanmnapar, MUKPOCKOII, MPOEKLIMOHHbIN arrapar, MPOoCBeT/IeHre ONTUKU, BOJIOKOHHAsI OTITHKA,
IvdpakIMOHHas peléTKa.

emoucmpayuu.

3aKOHbI OTPa’KeHHUs CBeTa.

WccnenoBanue npesiomieHus CBeTa.

HabmtoeHre noiHOTo BHyTpeHHero oTpakeHust. MoJiesib CBeTOBO/a.

WccnepoBanue xXo4ia CBETOBBIX ITyYKOB Yepe3 IJIOCKOMapasliebHy0 MIaCTUHY U TIPU3MY.

VccnenoBaHve CBOMCTB M300paykeHHH B JIMH3AX.

Mojenu MUKPOCKOI1a, TejlecKorna.

Habmonenue nnrepdepeHLiu cBeTa.

HabsrozeHre LIBeTOB TOHKUX TUIEHOK.

Habmopenue qudpakiyy ceera.

N3yyeHuie AUPaKIIMOHHON PEIIETKU.

Habmonenue 1y pakLOHHOTO CIIeKTpa.

HabsmoeHuye aucriepcuy cBeTa.

HabmrozeHuve nossipusaiyy cBeTa.

[TpuMeHeHue TOJISIPOX/OB [I/Isl U3yUeHUs] MeXaHUUeCKUX HampsyKeHUH.

YueHuueckuti 3kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

N3mepenue nokasaressi mpeioM/IeHUs CTeK/Ia.

WccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSIHUSL OT BellecTBa (Ha IpUMepe >KUJKUX
JIVH3).

V3mepeHune OKyCHOr0 pacCTOSIHUSI paCCerBarOIIMX JIMH3.

[MTonyueHue n300pakeHUst B CUCTeMe U3 TJIOCKOTO 3epKasia U JIMH3bI.

[MonyueHve N300pa’keHUsI B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TenecKonuuecknux CUCTeM.

Habmopenue qudpakuyu, nHTepdepeHLuH U ToJsipyU3al{ii CBeTa.

N3yueHue nosnspusanuu cBeTa, OTPaXKEHHOTO OT IMOBEPXHOCTH JU3/IeKTPHKA.

W3yueHne nHTep(epeHLMM J1a3epHOr0 U3/TyUeHHs Ha [IBYX LesX.

HabsmoieHue Aucriepcuu.

HabtopeHue u ucciiefioBaHue AU(PpaKkLMOHHOTO CIIeKTpa.

W3mepeHue [/TMHbI CBETOBOM BOJIHBI.



[TonyueHyre crieKTpa KU3/yueHusi CBETOAMO/ia TIPY TTOMOIIU JU(PaKL[MOHHOM PeIETKY.

Pa3pgen 6. OcHOBBI crieljua/IbHON TeOPUH OTHOCUTE/ILHOCTH.

['panullpl MPUMEHUMOCTH KaacCUUecKol mexaHWKW. [locTynatel crelasbHOM Teopuur
OTHOCUTEJIbHOCTH.

ITpocTpaHCTBEHHO-BpeMeHHOM  WHTepBaj. [IpeoOpa3oBanus  JlopeHija.  YcioBue
NPUUMHHOCTHA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3amejileHMe BpeMeHU M COKpalljeHUe
JJTVHBI.

OHeprusi U UMITyJ/IbC PeIITUBUCTCKOM YaCTHLbL.

CBsi3b MacChl C Hepryuel ¥ UMMy/IbCOM PeITUBUCTCKOM UaCTULIbl. JHEPrusi TOKOsL.

TexHUuyecKye yCTpPOMCTBA U TeXHOJOTMYeCKHe IpOLeCChbl: CIyTHUKOBbIE MPUEMHUKHY,
YCKOPUTEU 3apsDKeHHbBIX YaCTULI.

YueHUUYeCKUH IKCTIePUMEHT, 1abopaToOpHbIe pabOThI, IPAKTUKYM.

OnpejeneHre UMMy/abCa U SHEPTUM PENSTUBUCTCKUX uacTul] (ro ¢doTorpadusiM TpekoB
3apsDKeHHbIX YaCTUL] B MarHUTHOM TI0JIe).

Pa3pen 7. KBanroBas pusuka.

Tema 1. KopnycKyaspHo-80/1H0801I 0ya/u3m.

PaBHOBeCcHOe TeIjiOBOe W3/IyuyeHHe (uU3/yueHre abCOMIOTHO YEpHOTro Tena). 3aKoH
cMmelienust Buna. I'nnoresa [IiaHka 0 KBaHTax.

@®OTOHBI. DHEpPrusi U UMITy/IbC (DOTOHA.

dortosddext. OnbiTel A. I'. CTonetoBa. 3akoHbl (oTo3¢(ekra. YpaBHeHHe DUHILTEHA
nnst botoaddekra. «KpacHasi rpaHuiia» dhoTo3addekra.

Napnenve cBera (B YaCTHOCTH, JaBjieHHWe CBeTa Ha abOCO/IOTHO TMOTJIOIAMOIYI0 M
abCoJTIOTHO OTpaykaroIyo moBepxHOCTh). OnbiThl I1. H. JlebezeBa.

BonHoBble cBorictBa uvactul. Bosnnbel ge bpoiins. [JnuHa BonHbl e bpoiins U pasmepsl
00J1aCTH TOKaM3aruy ABWKYIIecst acTuibl. KoprycKyasipHO-BO/THOBO#H fyanu3m. [Iudpakius
3/1eKTPOHOB Ha KpUCTa/IIax.

Crnerudrika n3mepeHuii B MUKpomrpe. COOTHOIIIeHUST HeompeieiéHHOCTel ['eiizeHbepra.

TexHUUyecKye yCTPOMCTBA U TEXHOJIOTHUYECKUE TIPOLIeCChl: CIIEKTPOMeTp, (hOTO3/1eMEHT,
doTomaTUMK, TYHHE/TbHBIA MUKDPOCKOII, COJTHeUHasi baTapesi, CBeTO[UO/,.

demoucmpayuu.

®oT03(peKT Ha yCTAaHOBKE C LUHKOBOU IJIAaCTUHOM.

VccnenoBanue 3aKOHOB BHeIIHEro oTo3(deKTa.

WccnenoBanue 3aBUCMMOCTH COTIPOTHB/IEHUSI TIOYTIPOBOAHUKOB OT OCBELEHHOCTH.

Caetoauof,.

CosiHeuHasi GaTapest.

YueHuueckuti 3kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanue oTopesucropa.

N3mepenue nocrosinHoM [11aHKa Ha ocHOBe UcciiefoBaHus (poToaddekTa.

WccnenoBanue 3aBUCMMOCTHY CUJIbI TOKA Yepe3 CBeTOAUO/, OT HarlpshKeHMUs..

Tema 2. duszuka amoma.

OnBITHI TI0 UCCJIeIOBAHUIO CTPOeHUsT aToMa. [IiaHeTapHasi Moziesib aToMa Pe3zepdopza.

[Toctynatel bopa. M3nyuyeHue u morsoujeHre (POTOHOB IPU Iepexofie aromMa C OJHOI0
YPOBHS1 3HEPTUU Ha JPYTOil.

Bugpel criektpoB. CrieKTp ypOBHEM 3Hepruy aToMa Bol0po/a.

CnioHTaHHOe ¥V BBIHY)KJ€HHOe H3/1yuyeHue ceeta. Jlasep.

TexHWuyeckyue YCTPOWCTBA W TEeXHOJIOTUYECKHEe TIPOLeCChbl: CIeKTpa/JbHbIM aHaIu3
(criekTpoOCKOI), /1a3ep, KBAHTOBBIA KOMITbIOTED.

demoucmpayuu.

Mopesnsb ombiTa Pe3epdop/a.

HabntozeHue muHeuaTbIX CIIEKTPOB.

YCTpOUCTBO U AeliCTBHe CYETUMKA MOHU3UPYIOIIUX YaCTHL].



OrnpesiesieHye J/IMHBI BOTHBI J1Ia3€PHOTO U3/TyYeHUs.

YueHuueckuti 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

HabnroseHue TMHEYaTOTO CIIEKTPA.

VccnenoBanue criekTpa pa3pe)keHHOr0 aTOMapHOro BOJOPOZA U M3MepeHue MOCTOSTHHOM
Pupnbepra.

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

Hyknonnast mozene sigpa [eiisenbepra—liBaneHko. 3apsi siipa. MaccoBoe 4YHC/IO sifipa.
N3oTomnbl.

PazoakTMBHOCTh. Asbha-pacriazi. D/IeKTPOHHBINA U TO3UTPOHHBINA Oeta-pacraz. ['amMma-
V3JTyueHue.

3akoH paJMOaKTUBHOIO pacrnaja. PaavoakTuBHbIe u30TOMNbl B rpupoze. CBoiicTBa
HMOHU3UPYIOLET0 H3/yueHusi. BiusiHve paiMOaKTUBHOCTH Ha >KHBble OpraHu3mbl. EcTecTBeHHbIN
¢doH uznyuenus. JlozumeTtpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. fAAnepHble cubl. JleeKT Macchl sifipa.

Snepuble peakiuu. [leneHne U cuHTe3 sifep. SlmepHble peakTophl. [Ipobsembl
yrpaB/sieMOro TepMOSIIEPHOTO CHUHTe3a. OKOJIOTUYeCKHe acreKTbl pa3BUTUS  SiZIepHOU
SHEepreTUKHU.

MeTo/pl perucTpauyy U UCC/ie[loOBaHUs 37ieMeHTapHbIX YaCTUL].

dyHaameHTaIbHbIe B3auUMO/eicTBUs. baproHbl, Me30HbI U JenToHbl. [IpejcTaBieHue o
CranpapTtHoi Moziesii. KBapK-riirtooHHast MOZiesib aipOHOB.

dwusuka 3a ripesiesiamu CTaHAapTHON Moziend. TémHasi MaTepusi U TEMHasi SHeprHsl.

EauHcTBO (hMi3nueckoil KapTUHbI MHUpa.

TexHUuyecKre yCTPOMCTBA M TeXHOJIOTMUeCKHe TPOLeCChl: A03UMeTp, KaMepa BuibcoHa,
SIepHbI  peakTop, TepMOsiIepHbIM peakTop, aroMHas 0Oom0a, MarHUTHO-pe30HaHCHasl
Tomorpadwus.

YueHuueckuti 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

WccnenoBaHue TpekoB yacTuil (110 rOTOBBIM oTorpadusim).

VccnenoBanue paiioaKTUBHOTO (POHA C UCTIOIb30BaHUEM [J03UMETPa.

V3yuenwue morsomieHus: 6eTa-4acTUL] aTFOMUHUEM.

Pa3pen 8. D/1eMeHTBI aCTPOHOMHUM M acCTPO(U3UKU.

OTarnbl pa3BUTHUS aCTpPOHOMUM. [IprKiajHOe U MMPOBO33peHUYEeCKOe 3HaueHHe aCTPOHOMMUH.
[TpYMEeHUMOCTb 3aKOHOB (DU3UKH [J1s1 00BSICHEHUS TTPUPO/Ibl KOCMUUECKUX 00BEKTOB.

MeToapl acTPOHOMMUECKUX ucciefioBaHuid. CoBpeMeHHble OINTHYeCcKue TeJeCKOrbl,
paZivoTes1eCcKONbl, BHeaTMOC(epHasi aCTPOHOMMUS.

Bug 3Bé3gHoro Heba. Co3Be3us, ipKue 3BE3/IbI, T/IAHEThI, X BUIUMOE JBIKEHHE.

ConHeuHas cucrema.

Connige. ConmHeuHast akTUBHOCTh. VICTOUHUK 3Heprun CoJHIIa 1 3BE3].

3BE3/1bl, UX OCHOBHbIE XapaKTePUCTUKU. [JuarpaMmma «CreKTpaabHbIi K1aCcC — CBETUMOCTb».
3BEé3/bI I71IaBHOM T0C/Ie0BaTeIbHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTb» /1JIsl 3BE3/] TJIaBHOU
nocsiefloBatelbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoBpemeHHble [pe/CTaB/leHUs] O
MPOUCXOXKAEeHUH U 3Bo/roLMK CoJiHLA U 3BE3[]. JTarlbl )KU3HU 3BE3].

Mneunsbiii [Tyt — Haiia ["anakTuka. [Tonoxxenue u aBmxenue ConHija B ['anaktuke. Turbl
rajiakTuK. PaoranakTuky v KkBasapsel. UépHbIe [bIPbI B s/ipax rajJakTHK.

Bcenennasi. Pacumpenve BcenenHoli. 3akoH Xab06ma. Pasberanue ramaktuk. Teopws
Bosbiioro B3peiBa. PesiMkToBOE U3yyeHue.

MaciurabHasi cTpykTypa BeenenHoil. MertaranakTHka.

Hepetéxnubie mpobieMbl aCTPOHOMUH.

YueHnuueckue Hab/1100eHUsI.

Habnromenust 38é31H0r0 Heba HEBOOPY KEHHBIM I'71a30M C UCTIOIb30BaHHEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH /17151 OTIpeZie/IeHus TI0JI0>KeH sl HeDeCHbIX 00beKTOB Ha KOHKPETHYIO /IaTy: OCHOBHbIE
co3Be3aust CeBepHOro NMoTyLIapys U IpKue 3BE3/bl.



Habnrozmenus B Tenieckorn JIyHbl, TiIaHeT, TYMaHHOCTEH 1 3BE3/THBIX CKOTUIEHHM.

du3nYecKuil MPAaKTHKYM.

Criocobb1 n3mepeHust GU3NUECKHX BEJIMYMH C UCTIO/H30BAHUEM aHa/IOTOBBIX U [U(POBBIX
W3MEpUTEe/IbHBIX TPUOOPOB U  KOMITBIOTEDHBIX /IaTUMKOBBIX CHUCTeM. AOCOMIOTHBIE U
OTHOCUTeJIbHble  TIOTPELHOCTU  HW3MepeHuil  (Qusnyeckux BeauuudH. OlleHKa TpaHMUL]
MOTPELLHOCTeN.

ITpoBezieHre KOCBEHHBIX U3MEPEeHUH, UCC/Ie[JOBaHN 3aBUCUMOCTeN (HM3UueCKUX BeJIMUKH,
TIPOBEpKa TPe/JIOKeHHBIX TUMOTe3 (BbIOOD M3 pPabOT, OMMCAaHHBIX B TeMaTUYeCKUX pazzesax
«YueHnUeCKni 3KCIIePUMEHT, 1abopaTopHbIe PabOThI, IPAKTUKYM» ).

O0o011aroIee MOBTOPEHHE.

O6o0OiieHe ¥ CUCTeMaTH3alWisi  COJiep)KaHUs — pa3fle/ioB  Kypca  «MexaHHKa»,
«MonekynspHas (U3MKa U TePMOAMHAMHKa», «DJIeKTPOAMHAMUKa», «KoyebaHusi U BOJIHBI»,
«OCHOBBI CTiel[MaTbHOM TEeOpPUM OTHOCUTEeNbHOCTU», «KBaHTOBasg (usuka», «OneMeHThI
aCTPOHOMUH U aCTPOPU3UKI».

Ponb ¢Gu3MKKM M acTPOHOMMM B SKOHOMUUYECKOW, TEeXHOJOTHYeCKOW, COLMaJbHONH |
3TUYecKol chepax JiesTelbHOCTH uesioBeKa, PoJjib U MeCTO (PU3UKHU U aCTPOHOMUU B COBPEMEHHOM
Hay4YHOM KapTWHe MHpa, 3HaueHHWe OMNHCaTeJbHOW, CUCTeMaTH3UPYHOIel, 00bICHUTETBHON U
MIPOrHOCTUYECKOH (PYHKLMK (pU3MUeCcKON TeOpuH, posib (PU3NUYEeCKOW TeOpry B (POPMHPOBAHUM
nipe/icTaB/ieHni 0 (hU3UUYeCcKol KapTHHe MUPa, MecTo (pu3nuecKoi KapTUHBI MUpa B 00IIeM psy
COBpPEMEHHbBIX eCTeCTBeHHO-HayUYHbIX TIPe/iCTaB/IeHNni O TIPUPO/e.

MexnpeaMeTHbIe CBA3H.

W3yueHre Kypca ¢u3MKH yriay0aéHHOTO YpoBHS B 11 Kiacce OCYILECTB/SIETCS C YUETOM
Cofiep>KaTelbHbIX MEXIPeJAMETHBIX CBsi3el C KypcaMM MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpauu ¥ TeXHOIOTUH.

MescnpedmemHble noHsIMUsl, C8513aHHble C U3yUeHUEeM Menmo008 Hay4H020 NO3HAHUS:
siBJieHWe, HayyHbIM (akt, ruroresa, ¢u3nWyeckas BelMUMHA, 3aKOH, Teopusi, HabsofeHUe,
9KCIepUMeHT, MO/le/TUpOBaHue, MO/ie/ib, U3MepeHNre, MOrPeLIHOCTH U3MepeHU, U3MepUTe/IbHbIe
nipru0OopkI, LM poBast 1abopaTopusl.

Mamemamuka: pelieHue cvcTeMbl YpaBHeHUM. TpuroHomeTrpuueckre (QyHKLMU: CUHYC,
KOCUHYC, TaHTeHC, KOTaHI'eHC, OCHOBHOe TPUIOHOMEeTPUYEeCKOe TOXKeCTBO. BeKTopbl U UX
MPOeKLIMM Ha OCU KOOpJAMHAT, Cl0)KeHWe BeKTOpPOB. IIpon3Bo/HbIe 37eMeHTapHbIX (YHKLIMA.
[Tpu3Haku 1oJ00ust TPeyTro/ILHUKOB, OTIpe/iesieHHe TUIOIaN TVIOCKUX (GUryp u o0béma TeJl.

Buosioeus: 3neKTprudecKye sIBJIeHUs B )KUBOU MPUPO/ie, KoyiebaTeTbHbIe IBIXKEHUS B )KUBOU
TIpUpO/ie, SKOJIOTUYEeCKWe PUCKU TpPU TPOU3BOJCTBE 3/€KTPOIHEPrHM, 37eKTPOMarHuTHoe
3arpsisHeHHe OKpY’Karolllel cpefibl, yJIbTPa3BYKOBasi [WarHOCTMKa B MeJUL[MHE, OINTHYecKue
sIBJIEHUsI B )KUBOU MPUpO/ie.

Xumus: cTpoeHue aTOMOB W MOJeKYJ, KpUCTa/uldueckasi CTPYKTypa TBEpAbIX Tell,
MeXaHWU3Mbl 00pa30BaHUs KPUCTA//TMYECKOU PEIIETKH, CTIEKTPA/IbHBIN aHau3.

TI'eocpacpusn: MarHUTHBIE T0/FOCA 3eMJTH, 3a/1€XKU MarHUTHBIX Py, (OTOCbEMKA 3eMHOMN
TOBEPXHOCTH, cericMorpad.

TexHono2us: ipuMeHeHUe TTOCTOSIHHBIX MarHUTOB, 3JIeKTPOMAarHUWTOB, 371eKTPO/IBUraTe b
SIkoOu, reHepaTOp TE€PEMEHHOTO TOKa, WH/YKLMOHHas Teub, JIMHUW 3JIeKTporepe/ay,
37IeKTPO/IBUraTelb, pajlap, PpaJUONPUEMHMK, TeleBU30p, aHTeHHa, TenedoH, CBY-reus,
yJ/IbTPa3ByKOBasi [JUarHOCTMKa B TeXHUKe, TPOEKL[MOHHBIN arrapar, BOJOKOHHasi OITHKa,
conHeuHast OaTapesi, CITyTHUKOBbIE PUEMHUKH, sifiepHasi SHePreThKa v 3KOJI0TMYecKre acreKThl
eé pasBuUTHs.

[TNIAHVUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE HA YPOBHE
CPEOHET'O OBIIEI'O OBPA3OBAHUA/TINYHOCTHBIE PE3YJIBTATHI

JINHHOCTHBIE PE3YJIbTATDBI



JIMYHOCTHBIE pe3y/IbTaThl 0CBOeHUsI yuebHOro mipeaMeTta «Pu3mKa» I0/DKHBI OTPaXkaTh
TOTOBHOCTb M CTIOCOOHOCTH 00YYalOIIUXCs PYKOBOZACTBOBAThCsS CHOPMUPOBAHHOW BHYTpeHHeH
MO3ULIMeN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX ODHWEHTAlud, TIO3UTUBHBIX BHYTPEHHUX
yOe>XIeHU, COOTBETCTBYIOIIUX TPAAWLMOHHBIM IIEHHOCTSIM POCCHMHCKOTO  OOIIlecTBa,
pacIMpeHre >XU3HEHHOTO OTbITa M OIbITA AeATeTbHOCTH B TIPOLIECCe pead3al[ii OCHOBHBIX
HarpaB/IeHUI BOCIIUTATeIbHOU JIeITe/IbHOCTH, B TOM UKC/Ie B UaCTH:

rPaK/JaHCKOT0 BOCITUTAHUA:
® cpOpMHUPOBAHHOCTh TPaKAAHCKOM TMO3UIMU oOyuaroiierocss Kak akKTHBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00IIeCTBa;
® TIpUHSATHE TPAAMIIMOHHBLIX 00Illeue/ioBeYeCKUX TYMaHUCTUUECKUX U 1eMOKPaTUUeCKHUX
LIeHHOCTeH;

® TOTOBHOCTh BECTU COBMECTHYIO /IeSiITeJIbHOCTh B MHTepecax TPakAaHCKOro oOIIiecTBa,

y4acCTBOBaTh B CAMOYTIpPaB/ieHUH B 00pa30oBaTe/TbHOM OpraHU3aliuy;

® yMeHWe B3aMMO/IENICTBOBaTh C COI[MA/IbHBIMH WHCTUTYTaMH B COOTBETCTBUM C HUX

GYHKUMAMY ¥ Ha3HAUeHUEM;
® TOTOBHOCTb K T'YMaHWUTapHOU U BOJIOHTEPCKOU JiesITe/IbHOCTHU.
MaTPHOTHYECKOT0 BOCIIMTAHUS:
® copMHUPOBaHHOCTh POCCUICKON TPa’KAHCKOM UJJeHTUYHOCTH, TaTPUOTU3Ma;
® [IeHHOCTHOE€ OTHOIIIeHHEe K TOCy/[apCTBEHHBIM CHMBOJIAM, JOCTWKEHUSIM POCCHUHACKUX
yUéHBIX B 00/1acTU (DU3UKHU U TeXHUKE.
AYXOBHO-HPaBCTBEHHOT'0 BOCIIMTAHUS:
* copMHUPOBaHHOCTH HPABCTBEHHOI'O CO3HAHHUSI, 3TUUECKOTO MOBe/leHHUS;
®  CrOCOOHOCTH OL[EHUBAThH CUTYALWIO M IPUHUMATh OCO3HAHHBIE PellleHHs], ODUEHTHUPYSICh
Ha MOpaTbHO-HPABCTBeHHbIE HOPMBI U [JeHHOCTH, B TOM UHCJIe B [IeSITe/IbHOCTU YUEHOTO;
® 0CO3HaHHeE JIMYHOTO BKJIaZia B TIOCTPOEHUEe YCTOMUYMBOTO OyAyiiero.
3CTeTUYEeCKOro0 BOCIIMTAHUSA:
® SCTeTUYeCKOe OTHOIIEHWe K MWDy, BK/IIOYas 3CTETUKy HAy4YHOTO TBOPUECTBa,
TIPUCYILero (pU3MUecKolr HaykKe.
TPYAOBOr0 BOCIIUTAHUA:
®* JHTepeC K pa3iMuHbIM cdepaM MpodecCHOHANTbHOU [eSITebHOCTH, B TOM UHUC/Ie
CBSI3aHHBIM C (DU3MKOUM M TEXHUKOMW, yMeHHe COBepIIaTh 0CO3HAHHBINA BBIOOD Oyy1iieit
npodeccry ¥ pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIaHbI;

® TOTOBHOCTb M CITOCOOHOCTb K 00pa30BaHHIO M caMO00Opa30BaHMIO B 00/1acTH (DHU3UKH Ha

TIPOTSDKEHUU BCel JKU3HHU.
3K0J/IOTHYECKOT0 BOCIIMTAHUS:

* c(hOpMUPOBAaHHOCTb 3KOJIOTHUECKON KY/bTYPbI, OCO3HaHHe I100a/BbHOTO XapakTepa

9K0JIOTUUYECKUX MTPobieMm;

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

1je/ieid yCTOMYMBOTO Pa3BUTHS Ue/I0BEUeCTBa;

® paclivMpeHHe OMbITa JesTelbHOCTA SKOJOrMYeckod HarpaB/eHHOCTHU Ha OCHOBe

VMEIOLIUXCsl 3HaHWM 110 (pu3UKe.
[{eHHOCTH HAayYHOTr'0 MO3HAHMSA:

* chopMHUPOBAaHHOCTE MHPOBO33DEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO

pa3BUTHUSA (HU3UUECKON HAyKU;

® 0CO3HAaHME IIeHHOCTH HAYYHOW [esSTe/TbHOCTH, TOTOBHOCTb B TIpOIlecCce H3yueHUs

¢U3MKKM  OCYIIeCTB/IATh  TPOEKTHYHO U MCC/Ie[|0BaTeNbCKyl0  JesiTeTlbHOCTb
WH/IMBUYabHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efiCTBUSA



Bba3oBble lornuecKue AeriCTBUA:

CaMOCTOSITe/ILHO (pOPMYJTUPOBATh U aKTyaJM3UpPOBATh MpOO/eMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

onpeJiensiTh Lje/U eATe/IbHOCTH, 3a/jaBaTh IapaMeTpbl U KDUTEPUU UX [JOCTHXKEHUS;
BBISIB/ISITh  3aKOHOMEPHOCTHM M TPOTUBOpEUMsi B paccMaTpuBaeMbIX (DH3UUeCKHUX
SIBJIEHUSIX;

pa3pabareiBaTh T7IaH pellieHWss MpoOseMbl C YYETOM aHaaM3a MMEIOIUXCS
MaTrepuabHbIX U HeMaTepHualbHbIX PeCyPCOB;

BHOCUTb KOPPEKTHUBHI B /leTe/IbHOCTh, OLIEHWBATh COOTBETCTBHE Pe3y/bTaTOB LieJisiM,
OLIeHUBATh PUCKU TOC/Ie/ICTBUM /1eITe/IbHOCTH;

KOOD/IMHUPOBAaTh U BBITIOJMHATh pPabOTy B YC/IOBHSIX peasibHOTO, BUPTYa/lbHOTO M
KOMOWHHUPOBAHHOTO B3aMMO/IEHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIIEHHE TTPU PellleHUH XXKU3HEHHBIX MpobsieM.

Ba3oBrbIe Hcclej0BaTe/TbCKHE AeHCTBHSA:

BJIa/leTb HAyYHOW TepPMHHOJIOTHEH, K/IF0UeBbIMU MOHITUSIMU U MeToAaMu (hr3UuecKoi
HaYKU;

B/1a/IeTh HaBbIKaMU yueOHO-HCC/IeIoBaTe/TbCKOUM U MPOEKTHOU IeATeTbHOCTH B 00/1acTh
GU3MKH, CrOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOMCKY METO/IOB
pellieHUs 3ajau (HU3MYECKOTO COZiep>KaHUs, TMPUMEHEHWI0 pa3/MuHBbIX MeTO/[0B
TO03HaHUS;

B/IQ/IeTh BU/IAMU JIeSITe/TbHOCTU T10 TIOJYYeHHUI0 HOBOT'O 3HAHWs, €r0 WHTepIpeTaliyy,
npeoOpa30BaHUI0 U IPUMEHEHUIO B PA3/IMUHBIX YUEOHBIX CUTYalUsIX, B TOM UKCJIEe TTPU
CO3/laHUU yueOHBIX MPOEKTOB B 00/1aCTU (DM3UKH;

BLISIB/ISITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3W UM aKTya/lM3UpOBaTh 3ajjauy, BBIJBUraTh
TUTIOTEe3Y e€ pellleHus, HAXOIUTh apTyMEeHThI /IJIsl J0Ka3aTe/lbCTBa CBOMX yYTBEPXKeHUH,
3a/laBaTh MTapaMeTphbl U KPUTEPUU PeIlleHus;

aHa/IM3UPOBaTh TIOJyYeHHbIe B XOJle PEIleHWs 3aJaud pe3yJ/bTaTbl, KPUTUUYEeCKH
OLIEHMBATh WX [JOCTOBEPHOCTh, POTHO3MPOBATh M3MeHeHHe B HOBBLIX YC/IOBUSIX;
CTaBUTH U (POPMY/IMPOBaTh COOCTBEHHBIE 33/laui B 00pa30BaTe/bHOW JIeTe/TbHOCTH, B
TOM YHCJIe TIPU U3yUeHUU (PU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OL[eHMBATh TIPUOOPEeTEHHBIN OIIBIT;

yMeTb MIePEHOCUTDb 3HaHUS 10 (PU3MKe B MPAKTUUECKYIO 00/1aCTh )KU3HEIEATETbHOCTH;
yMeTb UHTETPHUPOBaTh 3HAHMS U3 Pa3HBIX MpeIMeTHBIX 00acTel;

BBIIBUTaTh HOBbIE U/IeH, TIpe/ijiaraTh OPUTrHHaIbHbIE TIOAXOAbI U PellleHus;

CTaBUTH MPOOIEMBI U 3aZIauM, [0y CKAIOII[1e albTePHaTUBHbBIE PeIIeHusI.

PaboTa c uadopmarjueii:

B/1a/IeTh HABBIKAMU TI0/TyYeHUsT UH(MOopMaryu GU3nuecKoro Co/Iep>KaHusi U3 NCTOYHUKOB
Pa3HbIX THIIOB, CAMOCTOSITE/IbHO OCYIIIeCTB/IATh TOWCK, aHa/lW3, CUCTEMAaTH3al[ui0 U
VMHTEPIIPeTaLMI0 MH(OPMAaIK pa3/IMUHbIX BUZOB U (hOPM ITpe/ICTaB/IeHMs;

OLIEHUBATb JI0OCTOBEPHOCTb MHGMOPMALIUY;

WCTIO/b30BaTh Cpe/icTBa MH(MOPMAIIMOHHBIX W KOMMYHUKAL[MOHHBIX TEXHOJIOTHUH B
pellleHUd KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHU3al[MOHHBIX 3a/ay C
cobmoseneM TpeOOBaHWK  SPrOHOMHMKH, TEXHUKA 0€30TMacHOCTH, TUTHEHBI,
pecypcocOepe)xeHusi, TMPaBOBBIX M 3THUECKUX HOPM, HOPM HHGMOPMAIMOHHON
0e30racHOCTH;

Co3/laBaTh TEKCThl (DU3UUYECKOTO COZIEP>KaHUS B Ppa3/MuHbIX (opMartax C Y4ETOM
Ha3HaueHWs: WH(OPMALUU W 1[eJIeBOM ay/AWTOPHUH, BbIOMpas ONMTHUMaabHYI (opMmy
TIpe/ICTaB/IeHUsI U BU3ya/IM3aLiUu.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

OCYIECTB/ISATh 001I[eHe Ha YpOKaX (DU3HUKH U BO BHEYPOUHOM JIeSITe/TIbHOCTH;
pacro3HaBaTh MpeAnoChlIKA KOHPIUKTHBIX CUTYaLUid U CMSITUaTh KOH(UIUKTHI;



Pa3BEPHYTO U JIOTUYHO HM371araTb CBOKO TOUKY 3DPEHUsI C WCTIOTb30BAaHUEM SI3BIKOBBIX
Cpe/CTB;

TIOHMMAaTh Y UCIT0/Ib30BaTh MPeNMYyII[eCTBa KOMaHIHOW U UHAUBHU/yaTbHON pabOTHI;
BbIOMpATh TEMaTUKy U MeTO/IbI COBMECTHBIX [IeHCTBUI C yUETOM OOI[HUX WHTEPEeCOB U
BO3MOKHOCTeM KaXK/IOTO ujieHa KOJI/IEKTHBA;

MPUHUMATh 1IeJTd COBMECTHOUN [esiTe/IbHOCTH, OPraHW30BbIBaTh W KOOPJWHUPOBATh
JeNCTBUSI TI0 €8 [OCTMXKEeHUIO: COCTaB/SATh IJIaH [eWCTBUM, pacripefiesisiTb POJA C
yU6TOM MHEHHI yUaCTHUKOB, 00CYX/IaTh pe3y/ibTaThl COBMECTHOM paboThI;

OLIEHMBAaTh KaueCTBO CBOEro BK/IaJa M KaXKJOr0 yYaCTHMKA KOMaHZbI B OOIIMiA
pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

Tipe/iylaraTh HOBbIE TIPOEKTHI, OLIEHUBATh U/IeW C TMO3WI[UM HOBU3HBI, OPUTHHAILHOCTH,
MPaKTUUeCKON 3HaUMMOCTH;

OCYIL[eCTB/ISITh TIO3UTHUBHOE CTpAaTerMueckoe TOBe/leHNe B PA3/IMYHbIX CHUTYaIUsX,
MIPOSIB/ISITH TBOPUECTBO U BOOOPaXKeHHe, ObITh MHULIMATUBHBIM.

PeryissTUBHBIE yHHBepCa/IbHbIe yYeOHbIe JefiCTBUS
Camoopranu3sanus:

CaMOCTOSITe/TbHO OCYILeCTBJIATh TI03HABATe/bHYIO [esITe/TbHOCTh B 00/1aCTH (U3UKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U ()OPMY/IMPOBATh COOCTBEHHBIE 3a/1aUM;
CaMOCTOSITe/IbHO COCTABJISATh TJIaH PeIIeHHrs] paCUETHBIX M KaueCTBeHHBIX 3a/jad, IylaH
BBITO/IHEHUS TTPAKTUUYECKOH pabOThl C YUETOM MMEIOIIMXCS PECypCOB, COOCTBEHHBIX
BO3MOJKHOCTEH U Mpe/IIoUYTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsM;

PaCIIMPSATh paMKH y4eOHOTO Mpe/iMeTa Ha OCHOBe JIMUHBIX TTPe/TIOUTeHN ;

JleJ1aTh OCO3HAHHbBIN BbIOOP, apryMeHTHPOBaTh ero, OpaTh Ha Ce0st OTBETCTBEHHOCTh 3a
pellieHue;

OLI€EHUBATb NTPUOOPETEHHBIN OIIBIT;

crioco6CcTBOBaTh  (DOPMUPOBAHUIO W TIPOSIBJIEHWIO SPYAMLIMHM B 007acTH  (U3UKH,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/IbHBIN U Ky/IbTYpPHbBIN YPOBEHb.

CﬂMOKOHTpOJIb, 3M01[HOHaJIbelﬁ HHTEe/I/IeKT:

JlaBaTh OLIEHKY HOBLIM CUTYaIlUsiM, BHOCUTh KOPPEKTUBBI B JIeATeTbHOCTh, OL[€HUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIeJIsIM;

B/a/leTb HaBbIKaMHU TI03HABaTe/NbHOU pedIeKCMM KaK OCO3HaHHS COBepIIaeMbIX
JIeMCTBUI U MBICJIUTE/bHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHUIA;

WCTIO/b30BaTh MPUEMBI pedIeKCUH /IJIS OL|eHKHM CUTYal[|iH, BbIOOpa BEpPHOTO PeleHus;
yMeTb OLIeHWBaTh PUCKHU U CBOEBPEMEHHO TIPUHUMATD PeIlIeHHs TI0 MX CHIKEHHIO;
TIPUHUMATh MOTUBBI M apT'YMEHThI APYTUX TIPY aHa/lu3e pe3y/ibTaToB JeAaTeTbHOCTH;
TIPUHUMATh Ce0sl, TOHMUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

TIPUHUMATh MOTUBbBI U apT'YMEHThI APYTUX TNIPY aHa/Inu3e pe3y/bTaToB JeAaTeTbHOCTH;
TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIUOKH.

B mpoljecce A0CTWKEHMsI JIMUHOCTHBIX Pe3y/IbTaTOB OCBOEHHSI MPOrpaMMbl MO (U3UKe Jist
YPOBHS cpefiHero obiiero o6pa3oBaHus y 00yYaroIMXCsi COBEPIIIEHCTBYETCSI SMOLIMOHATBHBIN
VIHTe//IeKT, Mpe/TroJiararwiiyii c()opMrUPOBaHHOCT:

CaMOCO3HAHUs, BK/IOYAIOIIET0 CHOCOOHOCTh TIOHMMATh CBOE 3MOLIMOHAJIBHOE
COCTOsSIHUE, BU/IETh HAITPaB/IeHUs Pa3BUTHsI COOCTBEHHOM SMOL[MOHAIBLHOM Cepsbl, ObITh
yBepeHHbBIM B cele;

CaMOpery/MpoBaHMsl,  BK/IIOYAIOILIEr0  CAMOKOHTPO/b,  yMeHWe  TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE [OBe/IeHNe, CIOCOOHOCTh a/JalITHPOBATHCS K SMOL[HOHAIbHBIM
W3MeHEeHHSIM U TIPOSIB/ISITh TUOKOCTbh, ObITh OTKPLITHIM HOBOMY;;

BHYTpeHHell MOTHBAIlUH, BKJIFOUAKOLell CTpeM/IeHHe K JOCTH)KEHHUIO LIeld U YCIexy,
OTNTUMH3M, MHULIMATUBHOCTh, YMEHHUE [IeHICTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEH;



IMITaTHH, BKIIIOUAKOIIeH CrOoCOOHOCTh TIOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPDYTHX,
YUUTBIBaTh €ro TPU OCYIIEeCTBIEHUU OOIeHHs], CIOCOOHOCTh K COUYBCTBHIO U
COTIepe)XUBAHUIO;

COLIMANbHBIX HABBIKOB, BK/IHOUAIOIIUX CIIOCOOHOCTb BBICTPAaWBaTh OTHOILEHUSI C
JPYTHUMHU JIFOBMHU, 3a00TUTLCS, TIPOSIB/ISITE MHTEPEC W Pa3peliaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K koniy obyuenusi B 10 kaacce npeMeTHble pe3yabTaThl HA YTIyOJEHHOM YDPOBHE [JO/KHBI
OTpa)kaTh C(HOPMUPOBAHHOCTh Y 00YUarOIUXCST YMEHUIA:

MOHUMAaThb POJb (U3MKA B SKOHOMHUUYECKOH, TEeXHOJOTHYeCKOM, 3KO0JIOTUUeCKOM,
COLMabHOW U 3TUUeCKOM c(epax [eATebHOCTH UeloBeKa, Pojib U MeCTO (PM3UKU B
COBpeMEeHHOW HayuHOW KapTUHe MUPa, 3HaUeHHe OIN1caTe/IbHOM, CUCTeMaTU3UPYIOLLei,
OOBSICHUTE/ILHOW M MPOrHOCTUUeCKOW (YHKLMNA (U3MUYeCKOM Teopuu — MeXaHWKH,
MOJIEKY/ISIPHOM (DHM3UKU 1 TEPMO/JUHAMUKH, POJib (pr3nuecKoli Teopyu B HOpMHUPOBaHUU
rpe/iCTaB/eHUN 0 (PU3MUYEeCKOM KapTUHe MUDa;

pas3nuuaTh YCI0BUS TPUMEHUMOCTH MoZesiell (pu3nuyeCcKuX Tesl 1 MPOoLecCcoB (SIBJIeHU):
VHepLMa/ibHasi CUcTeMa OTcuéTa, abCO/IIOTHO TBEp/Oe Tesno, mMaTepuasbHasi TOUKa,
PaBHOYCKOpPeHHOe JIBI>KeHHe, CBOOOJHOe TazieHue, abCcosTFoTHO yripyras AedopmMarius,
abCoJIIOTHO ynpyroe v abCOFOTHO HEYTIPYToe CTOJIKHOBEHUsI, MOZle/IU ra3a, KUJKOCTU U
TBEpAOro (KpUCTa/UIMUeCcKoro) Tesa, W/easbHbIM ra3, TOUeUHbIN 3apsifi, OJHOPOAHOe
3/IeKTpUYeCKoe T10J1e;

pa3iMyath yC/IOBUS (TpaHMLIbI, 00JIaCTH) TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMaTh BCeoOILMii xapakTep (yHAaMeHTaJbHbIX 3aKOHOB U OrpaHUUeHHOCTb
WCII0/Ib30BaHKs YaCTHBIX 3aKOHOB;

aHa/IM3UpOBaTb U OOBSCHATb MeXaHWuecKre TIPOLeCcChl U SIBJEHUs, HWCIO/b3Ys
OCHOBHbIe TIOJIO)KEHHSI W 3aKOHbl MeXaHWKU (OTHOCHUTEIbHOCTh MeXaHW4YeCcKOoro
JBWKeHus, (popMysibl KMHEMAaTUKH PaBHOYCKOPEHHOTO JBW)KEHHS, IMpeoOpa3oBaHus
lanunes A/ CKOPOCTU U MepeMellieHus], 3aKOHbl HbI0TOHA, MPUHLIUI OTHOCUTE/IbHOCTU
Fanunesi, 3aKOH BCEMHUPHOTO TATOTEHWs, 3aKOHbl COXPaHEHWs] WMITy/ibCa M
MeXaHWUeCKOW SHepruu, CBsi3b pabOThI CHIIbI C U3MEHeHHeM MeXaHU4YeCKOW SHepruw,
yC/IOBUSI paBHOBeCUsi TBEPJOro Tesa), MPU 3TOM HCMO/Ib30BaTh MaTeMaTHuecKoe
BbIp@)KEHME 3aKOHOB, YKa3blBaTb YC/IOBHSI TPUMEHHMMOCTU (DU3UUECKUX 3aKOHOB:
npeobpa3oBaHuii ['anunes, BTOPOro M TpeTbero 3akOHOB HbIOTOHA, 3aKOHOB
COXPaHEeHHsl UMITyJIbCa U MeXaHUUeCKON SHeprvu, 3aKOHa BCEMUPHOTI'0 TSITOTeHMUS;
aHa/M3UPOBaTh W OOBSCHSITH TEIUIOBbIE TIPOLIECCHI U SIBJIEHUS], UCIIOJIb3Ysi OCHOBHbIE
nosioxkeHrst MKT 1 3aKOHBI MOJIEKY/IIPHOM (PU3UKU U TEPMO/IMHAMUKU (CBSI3b [jaBIeHHUs
u7lealbHOTO Tra3a CO CpeJiHel KWHeTWYeCKOW »>Heprueidl TeIUIOBOTO [BIKEHUs U
KOHL|eHTpaL1el ero MoJieKyJ1, CBsi3b TeMIiepaTyphbl BelljeCTBa CO CpeJjHel KUHeTUUYeCKOon
SHepryeil TeryIoBOrO [BW)KeHWsI ero 4YacTHll, CBSI3b [laB/ieHUs] H/leallbHOTO Tas3a C
KOHL|eHTpaLeli MoJIeKy/ U ero TeMiiepaTypol, ypaBHeHrne MeHieneeBa—KarnelipoHa,
TIepBbIM 3aKOH TePMO/IMHAMUKHU, 3aKOH COXPAHEHUs1 SHePrUU B TEMJIOBBIX Mpolieccax),
MPU 3TOM HCII0/Ib30BaTh MaTeMaTUueCcKoe BbIpa)KeHHe 3aKOHOB, yKa3blBaTb YCJOBUSI
NIPUMEeHUMOCTU ypaBHeHUst MeH/jeneeBa—KamneiipoHa;

aHa/IM3UPOBaTh U OOBSICHATH 3/IEKTPUUYECKHe SIBJIEHUS, HCIIONb3yss OCHOBHBIE
TI0JIO)KEHUsI U 3aKOHBI 3JIeKTPOJAMHAMUKY (3aKOH COXpaHeHHs 3/IeKTPUUeCKoro 3apsi/a,
3aKkoH Ky/i0Ha, MOTeHIMaIbHOCTh 3/IeKTPOCTaTUUYeCKOT0 T0JIsl, TPUHLIUIT CYTIeprio3uLiin
3/IeKTPUYECKUX TI0JIel, TIPU 9TOM yKa3biBasi yCJIOBUsI TPUMEHUMOCTH 3akoHa KyJsioHa, a
TaK)Ke MPaKTUUeCKHd Ba)KHble COOTHOLLIEHUSs: 3aKOoHbl OMa /sl yyacTKa Lienu U Jijist
3aMKHYTOM 3/1eKTpUYeCcKol LienH, 3akKoH [xoyssi—JleHlia, npaBuia Kupxroda, 3akKoHsI
®dapajies /151 2/1IEKTPOIN3a);



OTMCBIBaTh (M3UUECKHe TIPOIIeCCHl U SIBJIEHUS, UCTIONb3Ysl BeJIMUWHBI: TlepeMelleHue,
CKOpOCTh, YCKOpPeHHe, UMITYJIbC Tesa U CUCTeMBI TeJsl, CUjla, MOMEHT CUJbl, [JaB/ieHue,
TOTeHIMa/IbHAsE JHEPrysi, KMHeTHUeCKasi SHEeprus, MexXaHWuecKasi SHeprus, pabora
CWJIbI, [IEeHTPOCTPEMUTE/IbHOE YCKOpPeHUe, CUJla TSHKeCTH, CHJjla YIIPYTOCTH, CHjla TPEeHHS,
MOII[HOCTbh, SHEPIUsi B3aUMO/IeHCTBUS Tesia ¢ 3eMyiél BOM3U eé TTIOBEPXHOCTH, SHEPTHSI
ynpyroi AedopMmaliiy TIPYKHUHBI, KOJTMUECTBO TeIJIOThI, abCOMOTHasi TemriepaTypa
Tesa, paboTa B TEPMOAMHAMUKE, BHYTPEHHsIsS SHEPTHsI U/lea/IbHOT'0 OJJHOATOMHOTO T'a3a,
paboTa HjeasbHOrO Tras3a, OTHOCHTE/IbHAsi B/I&XHOCTb Bo3ayxa, KIIJ wupeanbHOro
TETVIOBOTO /IBUTATEJIs]; eKTPUUECKOe TIojie, HaMpsHKEHHOCTh 3/eKTPUYECKOTO IO,
HaTPSDKEHHOCTD T10/ISI TOUEUHOTO 3apsifia WM 3apsPKeHHOTO Ilapa B BaKyyme W B
JW3/IeKTPUKe, TIOTEHLWAs 37eKTPOCTaTUUeCKOro TIOJIsi, Pas3HOCTh TIOTEHIIUAsIOB,
3JIeKTPO/IBUKYILasi CWJia, CWIAa TOKAa, HarpsbKeHWe, MOIIHOCTh TOKa, 3JIeKTpHUYecKas
EMKOCTb IJIOCKOTO KOHZIEHCAaTOPa, COMPOTHB/IEHHE yUacTKa LeTH C MoC/IeZ0BaTe/IbHbIM
W TapaiiesbHbIM COeJMHEHWEeM De3UCTOpPOB, 3HepPrusi 3JIeKTPUUECKOro TIOJst
KOH/IeHCATOopa;

00BSICHSATE 0COOEHHOCTH TIPOTeKaHUs1 HU3UUECKUX sSIBJIEHUI: MeXaHUUeCcKoe JBIKeHHe,
TETJIOBOE JBV)KEHHe UaCTHL] BeIl[eCTBa, TETVIOBOe PABHOBECHE, OPOYHOBCKOE JBI)KEHHE,
mubdy3us, ucnapeHue, KurneHWe W KOHAEHCAlWs, TUIaB/ieHWe U KpUCTa/lIu3alius,
HarpaB/IeHHOCTb  TeTUIoNepe/jaud,  JIeKTPU3alus  Tej, SKBUIIOTEHI[UA/IbHOCTh
TIOBEPXHOCTH 3apsDKeHHOTO TIPOBO/IHUKA;

MPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHON (pM3MUYeCKOW BeIUUMHBI OT JPYrou C
WCTIO/Ib30BaHEM TPSIMBIX HW3MEepPeHW, TpU 3ITOM KOHCTPYUPOBaTh YCTAHOBKY,
(bUKCUpPOBATb pe3yJbTaThl TOJYUYEHHOM 3aBUCHUMOCTH (DU3NUECKHUX BEJIMUMH B BHU7E
rpadyKoB C y4éTOM abCOMIOTHBIX TIOTPEITHOCTel W3MepeHWM, [enaTh BBIBOABI TI0
pe3y/bTaTaM UCC/Ie[JOBaHuS,

TIPOBO/IUTh KOCBEHHbIE H3MepeHHs (U3UUECKMX BeJIMUWH, TP 3TOM BBIOMpATh
ONTUMAJIbHBI METOZ W3MepeHUs, OlLleHWBaTh aOCOIOTHbIE W OTHOCHUTE/bHbIE
TIOTPEIHOCTHU TIPSIMBIX U KOCBEHHBIX W3MepeHUH;

TIPOBO/IUTH OTIBITHI TI0 IIPOBEPKE TIPe/JI0’KeHHOM IMITOTe3bl: JIAHUPOBATh SKCIIePUMEHT,
coOupaTh KCrepUMeHTabHYI0 YCTAHOBKY, aHATM3UPOBATh TI0/yUeHHbIe Pe3y/bTaThbl U
JleJ1aTh BBIBO/] O CTaTyCe TIPeJ/I0’KeHHOM TUIOTe3bl;

cobsroiaTh MpaBusia 6e30MacHOro Tpy/a TMpH TMPOBeeHUH MCC/IeNOBAaHMN B paMKax
yueOHOTo 3KCIiepUMeHTa, TIPaKTUKyMa M y4eOHO-MCCie/[0BaTelbCKONH W TIPOEKTHOM
JeITeIbHOCTH C HCIO/Ib30BAHUEM W3MEPHUTE/bHBIX YCTPOWCTB M J1abOpaTOPHOTO
obopyoBaHus;

pelliaTh pacuéTHBIE 3alauu C IBHO 3aIaHHOM 1 HesSIBHO 3a/IaHHOM (hH3UUeCKOU MO/Ie/bio:
Ha OCHOBAaHMWM aHa/lM3a YCJIOBUS OOOCHOBBIBaTH BBIOOD (DH3WUECKOW MoJeny,
OTBeyYarolel TpebOBaHMSIM 3a/iauu, TPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
TOCTY/IaThl (PU3UUECKUX TEeOPUM TIPU MCIIO/Mb30BaHUM MaTeMaTHYeCKUX MeTO/[0B
pellieHUs] 3a/lay, TIPOBOJUTH PACUéThl HAa OCHOBAHWM HMEIOIUXCS JIaHHBIX,
aHa/IM3UPOBAaTh pe3y/bTaTbl W KOPPEKTUPOBAaTh METOZbl pelleHus C YYETOM
T0J/TyYeHHBIX pPe3y/IbTaToB;

pelliaTh KaueCTBeHHbIe 3a/1auu, TpeOyrolie pUMeHeHsT 3HaHUU U3 Pa3HbIX pa3/iesioB
Kypca (U3MKH, a TakKe WHTerpalyd 3HaHUW W3 APYTUX TpeJMeTOB eCTeCTBeHHO-
HAy4YHOTO IIMKJ/Ia: BBICTPAMBATh JIOTUUYECKYIO LIETIOUKY PpacCy>XJeHWM C Oropoi Ha
M3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hU3UUeCKre SIBJIeHUS;

WCTIOTb30BaTh TeOPeTUYeCKUe 3HaHUS ik 00bsSICHEHUsT OCHOBHBIX TIPUHIUIIOB PaboThI
M3MepUTeJIbHBIX TIPUO0POB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUUECKHX TTPOLIeCCOB;
TIPUBO/IUTH TIPUMEPhI BK/Ia/la POCCUMCKUX U 3apy0eXXHbIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HayKh, B OOBSCHEHHE TMPOLIECCOB OKPY)KAIOIEr0 MHpa, B pa3BUTHE TEXHUKH U
TeXHOJIOTUM;



aHa/IM3UPOBaThb M  OL[EHWBATh TIOC/E/ICTBUSI OBITOBOM ¥  TIPOW3BO/CTBEHHOU
JesiTe/IbHOCTU  uejloBeKa, CBs3aHHOW C (U3UUeCKUMH TIPOL[eCCaMM, C TIO3UI[Ui
9KOIOTUUYeCKOM 0e30I1acHOCTH, Tipe/iCTaBIeHUMN 0 palMoHaTbHOM
MIPUPO/IOTIOIL30BaHUH, a TaKXe pa3yMHOM HCIIOb30BaHUM [JOCTWKEHUM HayKd |
TeXHOJIOTHH [IJ1s1 Aa/TbHeNIIIero pa3BUTHS YeJI0BeUeCKOTo 00I1[eCTBa;

MIPUMEHSITb pa3/iMuHbie criocobbl paboThl ¢ UHGOpMaluel GU3NUecKoro cofepKaHusi C
WCTIONb30BaHWEM  COBDEMEHHBIX MH(MOPMAIMOHHBIX ~ TEXHOJIOTWHA, TP  3TOM
WCTIO/Tb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE TEXHOJIOTHH ZIJ1s1 [TOMCKa, TiepepadoTKy
Y TIpeIbsIB/IEHUsT yUeOHOW M Hay4YHO-TIOMY/IIPHOM MH(OPMAIUH, CTPYKTYPHUPOBaHUS U
VHTepIipeTalui UHGOpMaIuu, MoayuYeHHOW U3 pa3/IMUHbIX UCTOUHHUKOB, KPUTHUYECKH
aHaJTM3UPOBATh T0JyuyaemMy0 WHGOPMALMI0 M OLIeHWBaTh €€ JOCTOBEPHOCTh KaK Ha
OCHOBe UMEIOIINXCS 3HaHWH, TaK U Ha OCHOBE aHa/TM3a UCTOYHUKA UH(POpMaI[u;
TIPOSIB/IATE  OPraHU3allMOHHbIe W TI03HABaTe/lbHble yMEHHsI CaMOCTOSITEeTTbHOTO
NpUOOpeTeHUs] HOBBIX 3HAHWM B TPOLIECCE BBLIMOJHEHUS TPOEKTHBIX W yueOHO-
HCCIIe/JOBaTe/IbCKUX padoT;

paboTatb B Tpymre C UCIOJHEHWEeM pPa3/IMUHBLIX COLMATbHBIX POJiel, TIaHUPOBaTh
paboTy TpyIbl, paLMOHAIBHO pacIpefeNiaTh [esSTeJbHOCTh B HECTaHJAPTHBIX
CUTYaL[UsIX, afleKBaTHO OLIEHWBATh BK/a/ KaXK/I0T0 U3 YUaCTHUKOB T'PYIIIELI B pellieHre
paccMaTpuBaeMoi Mpo6ieMbr;

MpOSIB/IATh ~ MOTHMBALIMIO K  Oyaymieid  mpodecCHOHANBHOM — [IesiTeIbHOCTH  T10
CTeIUanbHOCTIM (DHU3UKO-TEXHUUECKOT0 MpOhu/Is.

K koniy obyuenusi B 11 Kaacce ripeMeTHble pe3yabTaThbl Ha YIIyOIEHHOM YDPOBHE [JO/KHBI
OTpakaTh C(HOPMUPOBAHHOCTh Y 00YUarOIUXCST YMEHUI:

MOHUMAaThb poOJib (U3UKK B SKOHOMHUECKOW, TEeXHOJIOTMUYEeCKOW, COLMaJbHON U
TUUECKOM cdepax [eATelbHOCTH UeioBeKa, pojib U MeCTo (PU3MKH B COBPEMEHHOU
HayuyHOW KapTHHEe MHPa, POJib aCTPOHOMUU B MPaKTAUYECKOU /lesiTeTbHOCTH UesioBeKa 1
JanbHeHIlleM  HayuyHO-TeXHUUeCKOM  pa3BUTHUM,  3HAueHHWe  OMNHUCaTe/bHOM,
CHCTeMaTU3UPYIOLe, O0ObSICHUTENbHOW W TIPOTHOCTUYECKOW (YHKIMNA (hU3NUeCKOM
TEOPUU — 3JIEKTPOJJUHAMUKH, CIelaTbHOW TeOpUM OTHOCHUTENTbHOCTH, KBAaHTOBOM
bu3uKY, ponb (pusnueckol Teopuu B (HOPMHPOBAHUM TIpeCTaBIeHUM O (pU3UUecKoin
KapTUHe MUpa, MecTO (PU3nuecKoil KapTHHBI MHUpa B 001eM psily COBpeMeHHBIX
eCTeCTBeHHO-HayYHbIX Tpe/ICTaB/IeHUN 0 PHUPO/E;

pa3uuaTh YCI0BUS IPUMEHUMOCTH MoZesiel Gu3nuecKux Tesl U MPOoLecCcoB (SIBJIeHUH):
OJJHOPO/IHOEe 3JIeKTpUUeCKoe W OJHOPOJHOe MarHUTHOe TI0Jisi, TapMOHUYecKue
KosiebaHUsl, MaTeMaTUYeCKMM MasTHUK, W/ealbHbIi TIPY>KUHHBIA  MasITHUK,
rapMOHWYeCKHe BOJTHBI, W/ieabHbIN KojiebaTe/bHbIA KOHTYD, TOHKAsl JIMH3a, Mojesiei
aToma, aTOMHOT'O 5i/ipa U KBaHTOBOM MOZIe/IN CBeTa;

pa3iMyath yC/IOBUS (TpaHMLIbI, 00JIaCTH) TPUMEHMMOCTH (PU3MUECKUX 3aKOHOB,
MOHUMAaTh BCeoOIMii xapakTep (yHJaMeHTaJbHBIX 3aKOHOB U OrpaHUYeHHOCTh
WCII0/Ib30BaHKs1 YaCTHBIX 3aKOHOB;

aHa/IM3UPOBAaTh U OOBSACHSATH 3JIEKTPOMAarHUTHBIE TIPOLIECCHI W SIBJIEHUS, WCTIO/b3Ys
OCHOBHbIe TIONIOXKEHUSI U 3aKOHbl 3JIEKTPOJWHAMUKA W  CIel[UajJbHOM Teopuu
OTHOCHTE/IbHOCTH (3aKOH COXPaHeHMs 3/IeKTPUYeCKOro 3apsijia, cuia Amrepa, Cuma
JlopeH1la, 3aKOH 5/IeKTPOMarHUTHOM WHAYKLUM, TipaBuio JleHua, cBsizsb I[C
CaMOWHJYKIUU B 3JIEMEHTe 3/IeKTPUUECKOM 11T CO CKOPOCTbIO U3MeHeHHsI CUJTbI TOKa,
MOCTY/IaThI ClielMaabHON TeOPUM OTHOCHUTEIbHOCTH DUMHILTelHA);

aHa/IM3UPOBaTh U OOBSICHATH KBAHTOBbIE TIPOLIECCHI U SIBJIEHUS, UCTIOJB3YS TTOJIOXKEHUS
KBaHTOBOM (u3uky (ypaBHeHue OWHIITelHaA A7s1 QoTo3(deKTa, mepBbii U BTOPOM
nocTyJiaThl bopa, MPUHIIMIT COOTHOILIEHUS HeonpezenéHHocTel 'elizeHOepra, 3aKOHbI



COXPaHEeHHsl 3apsiJOBOr0 U MacCOBOTO UWCes U SHEPryuu B siIePHbIX peakLUsiX, 3aKOH
PaZiIMOaKTUBHOTO pacmaza);

OMHUCHIBaTh (hr3UUeCcKre MPOLeCChl U SIB/IeHUS], UCTI0/Ib3Ys BeJIMUUHBI: HaNPSDKEHHOCTD
3/IeKTPUYECKOT0 T10J1sT, TTIOTEeHI[Ha 3/IeKTPOCTaTHUeCKOro T0J1sl, PAa3HOCTh MOTEHI[HAJIOB,
3/IeKTPO/IBWKYILLasi CWjia, WHAYKLUWS MarHATHOTO TIOJisi, MarHUTHBIM TIOTOK, CH/a
Awmriepa, UWHAYKTHBHOCTb, 3JIEKTPOJABWKYILlasg CUIa CAMOWHAYKLIMW, SHEpPrus
MarHMTHOTO TOJIsl MPOBO/IHMKA C TOKOM, Pe/IITUBUCTCKWAN MMITYJIbC, TIO/IHAsi SHeprus,
9HEPrusi MOKOsI CBOOO/IHOM YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MAaCCOBOE UKMC/IO U
3apsij siipa, SHeprusi CBS3U 5/pa;

OOBSICHSITE OCOOEHHOCTH TPOTEeKaHUsS] (PU3NUECKUX SIBJIEHWM: 3/IeKTPOMAarHUTHast
VHZYKLYS, CAMOUHIYKIUSI, pe30HaHC, MHTepdepeHLIUs BOJH, AU(paKLys, AUCIIepCcus,
TOJIHOe BHYTPeHHee OTpakeHue, hoTo3ekTpruueckuid 3¢ dekT (potoaddekr), anbda- u
OeTa-pacrajpl siep, TaMMa-u3iyueHue sjep, hu3ndeckre TPUHLUIBI CTIEKTPATbHOTO
aHanM3a v paboThl Jla3epa;

orpefie/isiTh HarpaB/ieHUe WHAYKLUU MarHUTHOTO TOJisi IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHta;

CTpOUTH W300pakKeHHe, CO37laBaeMoe TUIOCKMM 3epKajioM, TOHKOW JIMH30M, W
PaCCUUTHIBATH €T0 XapaKTePUCTUKH;

MIPUMEHSITb OCHOBOIIOJIAratoljyie aCTPOHOMUYECKUe TOHSITUSI, TEOPDUU U 3aKOHbBI [i7Isi
aHaJv3a U 00bsiCHeHUsI (pU3UUeCKUX MPOLeCCOB, MPOUCXOAIIMX B 3BE3/1aX, B 3BE3AHBIX
crcTeMaX, B MeXXrajakTHUeCcKol cpejie; JBWKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMU 3BE3[ U
BcenenHoii;

MPOBOJIUTL HWCC/e/JoBaHUe 3aBUCUMOCTeN (M3UUYeCKUX BeJWUYUH C MCIO0/b30BaHUEM
MPSIMBIX U3MEePeHUM, TIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCUPOBATh pe3y/bTaThbl
MOJIyUeHHOW 3aBUCUMOCTM (U3MUYeCKUX BeUUMH B BHje TpaduKoB C YYETOM
abCOMIOTHBIX ~ TIOTPELIHOCTel U3MepeHWH, Jie/laTb BbIBOABI IO  pe3yJibTaTam
WCCieJOBaHUS;

TIPOBO/IUTh KOCBEHHbIE H3MepeHHs1 (U3UUECKMX BeJIMUWH, TPU 3TOM BBIOMpATh
ONTUMAJIbHBI METOZ W3MepeHUs], OlLleHWBaThb a0OCOIOTHbIE W  OTHOCHUTE/bHbIE
TIOTPEIHOCTHU TIPSIMBIX U KOCBEHHBIX W3MepeHU;

MIPOBO/IUTS OIIBbITHI 110 POBEPKe Mpe/I0XKeHHON FUIOoTe3bl: JIaHUPOBaTh SKCIIEPUMEHT,
coOupaTh KCrepUMeHTabHYI0 YCTAaHOBKY, aHA/TM3UPOBATh T10/yUeHHbIe Pe3y/bTaThbl U
Jlenath BbIBOJ] O CTaTyCe Tpe//I0XKeHHOW TUIOTe3bl;

OTMUCHIBaTh METO/bI TIOJTyUeHHUs] HAyYHbIX aCTPOHOMUYECKUX 3HAHUMH;

cobsmogaTh npaBuia 0e30mMacHOro TPyZAa TpU TPOBEIEHUH WCCIeJOBaHHUN B paMKax
yueOHOro SKCIiepuMeHTa, TPAaKTUKyMa W yueOHO-MCC/ie[iloBaTe/TbCKOM U TIPOEKTHOM
JesTeTbHOCTH C HCTIONb30BaHUEM W3MepHUTeTbHBIX YCTPOWCTB M J1abOpaTOPHOTO
obopy/ioBaHus;

pelaTh pacuéTHbIE 3a/lauM C SIBHO 3aZlaHHOM M HeSIBHO 3a/]JaHHOM (PU3HUUeCKol MO/ieNbio:
Ha OCHOBAHWHM aHa/lM3a YCJIOBHS BbIOMpaTh (U3UUECKHEe MO/Ie/IM, OTBEYAIOI[He
TpeOOBaHUSM 3a/IauM, MPUMEHSTh (HOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJ/IaThl
(bu3MUeCKUX TeOpUM MPHU UCTIOIb30BaHUM MaTeMaTUUeCKHUX METOZIOB pellleHus 3a/au,
MPOBOJUTH PACUEThI HA OCHOBAaHMM MMEIOLUXCS JAHHBIX, aHa/TM3MPOBATh pPe3y/bTaThl U
KOPPEeKTHUPOBAaTh MeTO/IbI PellieHUsI C YUETOM T0J/IyUeHHBIX Pe3yJ/IbTaToB;

pelliaTh KaueCTBeHHbIe 3a/lauu, TpeOyroljre pUMeHeHHsT 3HaHUM U3 Pa3HbIX pa3/iesioB
Kypca (pU3MKH, a TakKe WHTerpald 3HaHUW W3 APYTUX TpeJMeTOB eCTeCTBeHHO-
HayuyHOTO IMK/a: BbICTpauBaTh JIOTUUECKYIO LIEMOUKY pacCyKZeHWl C Oropoil Ha
M3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hU3UUeCKre SIBJIeHUS;

WCTIO/Tb30BaTh TeOPeTUYeCKUe 3HaHUS [t 00bsSICHEHUsST OCHOBHBIX TIPUHIUTIOB PaboThI
M3MepUTe/IbHBIX TIPUO0OPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUUECKHX TTPOLIeCCOB;



TIPUBO/IUTH TIPUMEPHI BK/Ia/la POCCUMCKUX U 3apy0eXXHbIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HayKh, B OOBSCHEHHE TMPOLIECCOB OKPY)KAIOIEr0 MHpa, B pa3BUTHE TEXHUKH U
TeXHOJIOTUM;

aHa/IM3UPOBaTb M  OL|EHMBATh IIOC/IEACTBUSI OBITOBOM W  TPOM3BO/CTBEHHOM
JlesTeTbHOCTH 4Ye/ioBeKa, CBsI3aHHOW C (U3MUeCKMMH TIpoliecCcamH, C TIO3WI[Ui
9KO0JIOTMUeCcKOon 6e30macHoOCTH, rpe/icTaB/aeHu 0 parroHaTbHOM

TIPUPOJIOTIO/Ib30BAaHUM, a TaK)Ke pa3yMHOM HCITIO/b30BaHUU [JOCTH)KEHUM HayKu |
TeXHOJIOTHH [IJ1s1 Ja/IbHENIIIero pa3BUTHS UeI0BeuecKoro o0I1ecTBa;

TIPUMEHSITb pa3/THuHbIe CrIoCcoObI paboThI ¢ HH(bOpMaIer (GHU3NUECKOT0 COepKaHUs C
WCTO/Ib30BaHUEM  COBpPeMEHHBIX MH(OPMAIIMOHHBIX  TEXHOJIOTHUH, TpH  3TOM
WCTIO/Tb30BaTh COBPeMeHHbIe MH(HOPMAIIMOHHbIe TeXHOJIOTHH ZIJIsl TIOMCKa, TiepepadoTKH
Y TIpeIbsSIB/IEHUsS] yUeOHOM U HayUYHO-TIONY/IIPHOM MH(OpPMAI[UH, CTPYKTYPHUPOBaHUS U
WHTeprpeTalyy WHGOpPMAaIUY, TOyUYeHHON W3 Pa3/MYHbIX UCTOYHWKOB, KPUTHUECKU
aHa/IM3UPOBaTh TOIyYaeMyl0 MH(POpPMAaIMI0 U OlLleHWBAaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBe UMEOIIMXCSI 3HaHUH, TaK ¥ Ha OCHOBE aHa/TM3a UCTOUHWKA MH(OpMaIiH;
MPOSIB/IATL ~ OpPraHW3allMOHHbIE U TI03HAaBaTe/IbHble yMeHUsl CaMOCTOSITEIbHOTO
npuoOpeTeHUs] HOBBIX 3HAHWUM B TIPOLIECCe BBIMOJHEHUS TPOEKTHBIX W yueOHO-
HCCiieloBaTeTbCKUX pabor;

paboTaTh B TPyINe C WCIOJHEHWEM pa3/MYHBIX COLMAIBHBIX DOJieH, TIaHUPOBaTh
paboTy TpyIbl, PpalMOHA/JILHO pacrpefiesiATh [eATelbHOCTh B HeCTaHAApTHBIX
CUTYyalUsIX, a/IeKBaTHO OL€EHWBATh BK/IA[| KAKAOTO U3 YUYaCTHUKOB TPYIIILI B pellleHure
paccMaTpuBaemMoii TIpo6bJieMsr;

MPOSIB/IATE ~ MOTHBAaLMI0O K  Oyayimiedt mpodeccroHanbHOW — /1eTe/TbHOCTH  T10
CTIeIMATbHOCTSIM (PU3UKO-TeXHUUECKOTO TIPOdu/Is.

TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC
KosmmuecTBo yacoB DJ/IeKTPOH
HbIe

N}‘) HaumeHoBaHue pa3jesioB (apposer

n ¥ TeM IPOrpaMMbI Bcer KouTtpoibH IIpakTHUecK e)

n 0 bIe paGoThI e padoTsI obpasoBar
e/IbHbIe
pecypchbl

Pasaen 1. HAYUYHBINM METO/] IIO3HAHWS ITIPUPO/IGI
bubmorek

. a HOK
HayuHbili MeToA, MO3HaHUs i
1.1 DHDOLLL 6 https://m.e
PHPOA dsoo.ru/f16
b68d7

Wtoro no pa3zpeny 6

Pa3pen 2. MEXAHUKA
bubmoTek
a lIOK

2.1 KunemaTuka 10 1 https://m.e
dsoo.ru/f16
b68d7

2.2 JvHamMuKa 10 bubsivorek




a HOK
https://m.e
dsoo.ru/f16
b68d7

2.3

CraTuka TBEp0ro Tesa

bubnuorek
a HOK
https://m.e
dsoo.ru/f16
b68d7

24

3aKOHbI COXpaHeH!sl B
MeXxaHuKe

10

bubnmorek
a HOK
https://m.e
dsoo.ru/f16
b68d7

Nroro nio pa3geny

35

Paszgen 3. MOJIEKYJ/IAPHAS ®V3UKA 1 TEPMOJIMHAMUKA

3.1

OcCHOBBI
MOJIEKYIIPHOKUHETUUeCKOU
TeOpUn

15

bubmuorek
a lIOK
https:/m.e
dsoo.ru/f16
b68d7

3.2

TepmopavHamuka. TenoBbie
MalLUHbI

20

Bbubmuorex
a lIOK
https://m.e
dsoo.ru/f16
b68d7

3.3

ArperaTHble COCTOSIHUS
BeljecTBa. Pa3oBble
repexo/ibl

14

Bbubuorex
a IIOK
https://m.e
dsoo.ru/f16
b68d7

Wroro no pa3peny

49

Paszpen 4. JIEKTPOJMHAMMKA

4.1

DJIeKTpUYecKoe rose

24

bubnmorek
a HOK
https://m.e
dsoo.ru/f16
b68d7

4.2

[TocTosIHHBIM
3/1eKTPUUeCKUH TOK

24

bubnuorek
a HOK
https://m.e
dsoo.ru/f16
b68d7

4.3

Toxu B pas/MuHbIX cpejax

Bubnuotek
a HOK
https://m.e




dsoo.rw/f16

b68d7
Nroro nio pa3geny 54
Paspien 5. DU3MUYECKUI ITIPAKTUKYM
bubmoTek
a lIOK
5.1 dusnyeckuii MpakTUKyM 16 16 https://m.e
dsoo.ru/f16
b68d7
Wtoro no pasgeny 16
bubsmorek
a HOK
Pe3epBHOe Bpems 10 https://m.e
dsoo.rwf16
b68d7
OBLIEE KOJIMYECTBO YACOB 170 3 16
[10 TTPOT'PAMME
11 KJIACC
KomyecTBOo yacoB JJ/IeKTPOHHbIE
Ne | HaumeHoBaHHe P —
n/ | paspenoBuTeM | Bcer | KourpoanH | IlpakTuuec oﬁpa.f OBATeTbHEIE
n NporpamMmabl () ble padoThI KHe padoThI pecypcoi
Pazpen 1. JJIEKTPOJMHAMUWKA
MarHUTHOE bubmoreka LIOK
1.1 14 https://m.edsoo.ru/3985
rnoJjie
9efl
OJIEKTPOMAarHuT Bubmorexa [OK
1.2 P 13 1 https://m.eds00.ru/3985
Hasi UHAYKLIYS 9ef1
Wtoro no paspeny 27
Pazpen 2. KOJIEBAHW S 1 BOJ/IHbBI
MexaHuueckue Bnb/morexa LOK
2.1 10 https://m.edso0.1ru/3985
KosiebaHust 9ef1
O/IeKTPOMAarHuT Bnbmiorexa [OK
2.2 P 15 https:/m.eds00.ru/3985
HbIe KoJiebaHust 9efl
HMexaHHqECKHe bubmioreka LJOK
2.3 10 1 https://m.edsoo.ru/3985
3/1eKTPOMarH1uTH 9ef1
ble BOJTHbI =
bubmoreka IIOK
24 OnTuka 25 1 https://m.edsoo.ru/3985
9efl




Wtoro no pasgeny

60

Paspen 3. OCHOBBI C

NEIMAJIBHON TEOPUM OTHOCUTEJ/IBHOCTH

bubmroteka LJOK
3.1 OcnoBbl CTO 5 1 https://m.edsoo.ru/3985
9efl
Wroro nio pasgeny 5
Pa3zpen 4. KBAHTOBAS ®U3NKA
KopniyckynsipHo Bbubmoteka LIOK
4.1 -BOJTHOBOM 15 https://m.edsoo.ru/3985
Jlyasiu3m 9efl
bubmiorteka LJOK
4.2 dusuka aToMa 5 https://m.edsoo.ru/3985
9efl
du3uKa
ATOMHOCO 54D bubmoreka IIOK
4.3 AP 5 https://m.edsoo.ru/3985
Y 3/IeMeHTapHbIX
9efl
YaCcTUL]
Wroro nio pa3geny 25
Pa3pen 5. 3JIEMEHTBI ACTPOHOMNU 1 ACTPODPU3NKN
O/eMeHTbI bubnuoreka LIOK
5.1 aCTPOHOMUU U 12 https://m.edsoo.ru/3985
acTpoU3UKU 9efl
Wtoro no paszeny 12
Pasgen 6. PU3NYECKUMN ITIPAKTUKYM
DUSHUECKU bubmoteka LJOK
6.1 16 16 https://m.eds00.1ru/3985
MPAKTUKYM
9efl
Wtoro no pa3peny 16
Pa3pen 7. OBOBITAFOHIEE ITIOBTOPEHUE
Cucremartusaru
s 1 000011IeHNEe
TIpeIMeTHOTO
SE’EIQT[; PAHUA 1 bubmoreka LJOK
7.1 15 https://m.edsoo.ru/3985
J1esITeJIbHOCTH,
. 9efl
NPHUOOPETEHHOTO
TIpU U3Y4YeHUU
Kypca (pU3uKu
10 — 11 ks1accoB
WToro 110 paszeny 15
bubmoreka IIOK
Pe3epBHOe BpeMms 10 https://m.edsoo.ru/3985

efl




OBIIEE
KOJIMYECTBO
YACOB IO
TTPOTPAMME

170 4 16

ITPOBEPSIEMBIE TPEEOBAHUSA K PE3YJ/IBTATAM OCBOEHNMSI OCHOBHOM
OBPA30OBATEJ/IbHOM ITPOT'PAMMBI10 K/IACC

Kopg,
NpoBepsieMoro
pe3y/ibTaTa

IIpoBepsiemMblie NpeMeTHBIE Pe3y/IbTaThl 0CBOHHsA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

10.1

[eMoHCTpUpOBaTh Ha NIpUMepax poJib U MecTo (U3UKU B (POPMUPOBAHUU
COBpPeMeHHOW HayuHOU KapTUHbI MUPa, B Pa3BUTUU COBPEMEHHOM TeXHUKHU
Y TEXHOJIOTHUM, B IPAKTUYECKOU JesATe/IbHOCTH JIF0ier

10.2

YuuThIBaTh TPaHULbl MPUMEHEHUs] W3y4YeHHbIX (PU3UUYECKUX MO/ieseid:
MaTepua/ibHasi TOUKa, WHepLMaJbHasi CHUCTeMa OTCYéTa, abCoMHOTHO
TBEPJI0E TeJ0, WeanbHBIN ra3; MO/ CTPOEHHsI Ta30B, >KUJKOCTEH U
TBEPALIX TeJ, TOUEUHBIM J/IeKTPUUECKWM 3aps[ — TpH pelleHuH
(hu3MYecKux 3a7au

10.3

Pacnio3HaBathk (u3uueckue siBjieHUs1 (TIPOIECChI) U OOBSCHATH WX Ha
OCHOBe 3aKOHOB MeXaHUKH, MOJIeKy/ISIpPHO-KUHeTUUeCKOW TeopuH
CTpOeHUs]  BellleCTBA W 9/MeKTPOJIMHAMHUKU:  paBHOMEpHOE U
PaBHOYCKODEHHOe TIPSIMOJIMHelHOe ABWKeHHe, CBOOOJHOe MajieHue Terl,
[IBIDKEHUe TI0 OKPY)KHOCTH, UHepLusi, B3aumo/ieiicTBue Ten; auddysus,
OpOYHOBCKOe /IBIKeHUe, CTPOeHHe XXUJKOCTel U TBEPABIX Tesl, U3MeHeHue
o0bEéMa Tes TPW HarpeBaHUM (OXJIAKIEHWH), TEIJIOBOe paBHOBeCHe,
ucriapeHue, KOHJleHCalysi, TUlaBleHue, KpUCTa/UIM3alLusi, KUIleHue,
BJIQXKHOCTh BO3/yXa, MOBbIIIeHNEe [JaB/ieHUs ra3a Mpy ero HarpeBaHWU B
3aKpbITOM COCYyZie, CBS3b MeXJy IapamMeTpaMd COCTOSIHMSI ras3a B
M30Ipolieccax; 1eKTpr3alivs Tesl, B3aUMO/eiCcTBYe 3apsi/joB

10.4

OnuckiBaTh MeXxaHUUeCKOe JBMKeHUe, UCTI0/b3Ysl (u3ndecKre BeJTMUKHbI:
KOOpJMHaTa, MyTb, MepeMellleHre, CKOPOCTb, yCKOpeHWe, macca TeJa,
Cuia, UMIYJIbC Teja, KUHeTUYecKasi SHeprus, roTeHLUaabHasi SHeprus,
MexaHuueckass paboTa, MexaHWYecKass MOIIHOCTb, TIIPH OIMHCAHUU
MPaBWIbHO TPaKTOBaTh (PU3NUYECKUI CMBIC/ UCTIOJIb3yeMbIX BEJIUUMH, UX
0003HaueHUs U eAVHUILIbI, HaXOJUTh (DOPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO
(b131MUeCKyI0 BeJIMUMHY C APYTHMH BeJTMUMHAMU

10.5

OnuceiBaTh M3ydeHHble TeIJIOBble CBOMCTBA TeJl W TeIJIOBbIE SIB/I€HUS,
WICII0J1b3Y$1 (pU3MYeCcKre BeJIMUMHBI: JaB/IeHue ras3a, TeMrepaTypa, CpeJHss
KUHeTHUYecKasi  SHeprusi  XaOTUUecKoro  [JBIDKEHHSI  MOJIeKYJI,
CpeJHEKBaJpaTUyHasi CKOPOCTb MOJIEKY/, KOJMYeCTBO  TeIlIOThI,
BHYTPEHHsIsI SHeprusi, paboTa rasza, Ko3QQUIMeHT M0/Ie3HOTO /1eHCTBUS
TEeIJIOBOT0 JJBUTaTe/Isl; IPU OMKXCAHWY MTPaBUIbHO TPAKTOBATh (PM3UUECKUI
CMBIC/T UCTI0/Ib3yeMBIX BeMYMH, X 0003HaueHUsI W eIMHULIbI, HAXO/IUTh
(opMysibl, CBS3bIBAlOIIME JAHHYIO (PU3MUECKYI0 BeMYMHY C [JPYTUMH
Be/TMYMHaM

10.6

OnuchiBaTh  M3yueHHble  3/IeKTpUYECKHe CBOMCTBA  Bell[eCTBAa U




3/1eKTpUUeCcKue siBjieHUs (MPOLeCChl), UCTIO0/Ib3Ys (H3UUeCKre BeJIMUMHbI:
3/IeKTPUYECKUM 3apsifi, 3/IeKTpuUecKoe T1ojie, HarnpshKEHHOCTb TOJs,
MOTeHL[Mas, Pa3HOCTh T[IOTEHLMA/0B; TMpPUA OMNUCAHUM TPaBUJILHO
TPaKTOBaTh (PU3NUECKUI CMBIC/T UCTIOb3YEeMBIX BeJTMUHH, UX 0003HaUeHHsT
Y eIMHULIbI; YKa3biBaTb ()OPMY/ibl, CBsI3bIBAIOIME [JaHHYHO (PU3UUECKYIO
BeJIMUMHY C JPYTUMU BeJIMUMHAMU

10.7

aHa/nM3upoBaTh  (M3UUecKWe TIPOLleCChl U SIBJIEHHUS, HCIIOJb3Ys
(hr3MyecKyre 3aKOHbI Y MPUHLIUITBL: 3aKOH BCceMUpHOro Tsirotenus, I, IT u 111
3aKOHbl HBIOTOHA, 3aKOH COXpaHeHUs] MeXaHW4YeCKOW SHepruu, 3akoH
COXpaHeHUsl WMIYJbCa, TMPUHLUN CYMeprio3uliui  CUJ, TPUHLIUI
PaBHOMpPABUSl ~ MHEPLMAJbHBIX  CUCTEeM  OTCY€Ta;  MOJIEKY/SIPHO-
KMHETUUECKYI0 TEeOpHUI0 CTPOEeHHUsl BelecTBa, ra3oBble 3aKOHbI, CBS3b
cpeHell KUHeTUYeCKOW 5HepruM TeIIOBOTO [IBW)KEHUS] MOJIeKYJ1 C
abCoOMIOTHOM TeMIepaTypoi, TepBbI 3aKOH TepMOJWHAMUKW; 3aKOH
COXpaHeHUs 37IeKTPUYeCKOro 3apsi/ia, 3akoH Ky/ioHa; mpy 3ToM pa3inuaThb
CJIOBEeCHYIO (DOPMY/IMPOBKY 3aKOHAa, ero MaTeMaTHueCcKOoe BbIpDaKeHue U
yCJIOBUSI (TPAHMLIBI, 00/1aCTH) TPUMEHHUMOCTH

10.8

OOBSICHITb OCHOBHble TIPUHIMITBI AEWCTBUSI MalllMH, TIPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3MyaTh YCJAOBUS WX 0e30macHOro
WCI0/Ib30BaHKs1 B TIOBCE/IHEBHOM YKHU3HU

10.9

BLIMOMHATL 9KCTIEPUMEHTHI 110 MCC/Ie/JOBaHMI0 (DU3UUeCKUX SIBJIEHUH U
TMPOLIeCCOB C MCIO/b30BaHUEM TIPSMBIX U KOCBEHHBIX W3MepeHUuH; Tpu
3ToM (opmynMpoBaTe TMpobsieMy (3azauy) W THUIOTe3y yueGHOro
JKCIIepUMeHTa, COOMpaTh YCTAHOBKY W3 MpPe/JIOKeHHOro 000pyAOBaHus,
TIPOBO/TUTh OTIBIT U (HOPMY/IMPOBAThH BHIBOAbI

10.10

Ocy11ecTBISTh TIPSIMbIe ¥ KOCBEHHbIe U3MepeHUs] (PU3NUeCKUX BeTMUMH;
TIpYU 3TOM BBIOMpaTh ONTUMAJIbHBINA CrOCOO M3MEpeHUsI U MCII0/Ib30BaTh
M3BeCTHbIE METO/Ibl OLI€HKH MOTPelIHOCTel W3MepeHUn

10.11

VccnepoBaTh  3aBUCHMOCTH  MeXJy (U3MYeCKUMH BeJIMYMHaAMHU  C
WCII0/Ib30BaHMEM TPSMBIX H3MepeHWM; MpU 5TOM KOHCTPYUPOBATh
YyCTaQHOBKY, (DMKCHpOBaTb pe3y/bTaTbl I10JIyUeHHON 3aBUCHMOCTH
¢u3ruecKrx BeMUYMH B BUe Tabmui] U TpaduKOB, ZenaTh BBIBOJBI T10
pe3y/bTaTam UCC/Ie[0BaHUS

10.12

CobrozaTh npasusia 6e30macHOro Tpy/a IMpy MPOBeJeHUH UCCTeI0BAHUM
B paMKax YyueOHOro 3KCIepUMeHTa, yueOHO-HUCC/Ie[JOBaTebCKON U
TIPOEKTHOM ZIeSITe/TbHOCTH C UCII0/Tb30BAaHUEM W3MEPUTE/IbHBIX YCTPOUCTB
1 7abopaTopHOro 060py/J0BaHuUs

10.13

PeliaTe pacuéTHble 3aZiaud C SIBHO 3alaHHOW (DU3MYEeCKOM MOJerblo,
WCTIONB3Ys (U3NUeCKre 3aKOHBI ¥ IIPUHLIUTIBL, HA OCHOBE aHajM3a yCI0BUS
3a/]au BLIOMPATh PU3UUECKYIO MO/Ie/Tb, BbIIESITh PU3UUECKUE BeJTMUHNHBI
u (dopmysbl, HeOOXOAWMBIE [Jisi €€ pelleHHs], MPOBOAWUTh PACUETHI U
OLIeHMBATh PeaibHOCTh MOJTYYeHHOTO 3HaUeHUsl (Pr3nuecKol Be/TMUHHBI

10.14

Pemars KaueCTBeHHbIe 3a/jauu: BbICTparBaTh JIOTUYEeCKU
HEeNpOTHBOPEUMBYIO LIeMIOYKY PacCy’K/leHUil C OMOpOM Ha M3yuyeHHble
3aKOHbI, 3aKOHOMEPHOCTH U (PU3MUeCKUe SIBJIeHUS

10.15

Wcnonb3oBaTh  TMPU  pelIeHWM  yueOHBIX — 3aJjau  COBPEMEHHbIe
vH(MOpMalLlMOHHbIe TEXHOJIOTUM JJid  TIOMCKa, CTPYKTYpPUPOBaHUs,
VHTEpIIpeTaliui U TIpe/ICTaBjeHus] yuyeOHOW U Hay4YHO-TIOMY/ISIPHOM




vH(OopMalMy, TMOJlyuyeHHOW W3 pa3/MUYHbIX MCTOUHUKOB; KPUTUUECKHU
aHa/IM3UPOBAaTh MOTy4YaeMyto HH(GOPMALKIO

10.16

[TpuBOAWTL TIpUMeEpHI BK/IaZlda POCCHUMCKUX W 3apyOeXKHBIX YUYEHBIX-
(bU3UKOB B pa3BUTHE HayKH, 00bsICHEHHE TTPOIIECCOB OKPY>KaIOIEro MUpa,
B Pa3BUTHeE TEXHUKU U TEXHOJIOTUN

10.17

Ncnonb3o0Bath TeopeTUUeCKre 3HaHUS 110 (pr3MKe B OBCEJHEBHOM )KU3HU
st obecrieueHust Oe3omacHOCTH Tipu  oOparieHuu ¢ Tipubopamu U
TEeXHUYEeCKUMH yYCTPONCTBAMH, A/l COXPAHEHUSI 3ZI0POBbsI U COOTIOIeHUsT
HOPM 9KO0JIOTHYECKOT0 MOBe/IeHusi B OKPY Karolleil cpejie

10.18

Paborarh B rpyIire C BBINOJIHEHHWEM Pa3/IMUHBIX COLMA/BHBIX POJieH,
TJIAaHUPOBaTh PabOTY IPYMITbI, palJMOHA/ILHO pacrpe/iesisiTb 00s3aHHOCTH U
MJIAHUPOBATh [JeSiTe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aJeKBaTHO
OLIeHMBaThb BK/a[, Ka&XJOr0 W3 YyYaCTHUKOB TPYyMMbl B pelleHue
paccMaTpyBaeMoit mpobieMbl

11 K/TACC

Kopg,
npoBepsieMoro
pe3y/ibTaTa

IIpoBepsiemMble NpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

11.1

JleMOHCTPUpOBATh Ha MPUMEPAx POJib U MeCTO (GH3UKKU B (hOPMHUPOBAHUH
COBpeMeHHOU HayYHOM KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHOM TeXHUKHU
M TEeXHOJIOTHH, B TIPAKTUUYECKON [leATe/lbHOCTH JItojlel, 11eJIOCTHOCTh U
eIMHCTBO (hM3UUeCKOUM KapTHHBI MUPA

11.2

YuuTbiBaTh TpaHULIbl MPUMEHEHUs] WM3YUueHHBbIX (H3UUeCKUX MOJesei:
TOUEYHbIN 3/IeKTPUUECKUM 3apsj, siiepHasi MoJie/lb aToMa, HYK/IOHHasi
MOZieJIb aTOMHOTO si/Jpa NP pellieHnH (Pr3nuecKux 3aau

11.3

Pacnio3HaBath (u3nueckre siBjieHUs1 (MPOIIECChI) U OOBSCHATh UX Ha
OCHOBe 3aKOHOB 3JIeKTPO/IMHAMUKU U KBAaHTOBOM (DM3UKU: 3/IeKTpUUeCcKast
MPOBOAIMMOCTh, TEIJIOBOe, CBeTOBOe, XUMHUUeCKOe, MarHUTHOE JeNCTBUS
TOKa, B3auUMO/IeliCTBME MAarHUTOB, 3JeKTPOMAarHWTHasi UHAYKLUS,
JlefiCTBHe MarHUTHOTO T0JIsI Ha TIPOBOJHUK C TOKOM U ABWKYIIUIACS 3apsif,
3/1eKTPOMarHUTHbIE Kosie0aHUs u BOJIHBI, TNIPSIMOJIMHEHOe
pacripocTpaHeHHe CBeTa, OTpakeHWe, TperioMyieHHe, HUHTepdepeHLus,
nvdpakiys ¥ MoJispu3aliysi CBeTa, JUCIIepCHs cBeTa, (h0TO3/IeKTPUUeCKUM
3¢ dekT (hoTo3(deKT), CBeTOBOe AaBieHre, BOSHUKHOBEHHE JIMHeWUaToro
CreKTpa aromMa  BOJOpOJa, ecTeCTBeHHasi W MCKYCCTBEHHas
Pa/IN0aKTUBHOCTD

11.4

OnuchIBaTh M3y4yeHHbIe CBOMCTBA BellleCTBa (3/1eKTpuUecKre, MarHUTHbIE,
ONTHUYEeCKHe, 3eKTPUUECKYH) TPOBOJAMMOCTb pasMUHbIX Cpel) U
3/1eKTDOMAarHuTHble  siBJieHus1  (MPOLIeCChl), MCIO0Jb3ys  (PU3hUecKue
Be/IMUMHBI:  5/IEKTPUUECKUA  3aps[, CWla TOKa, 3JeKTpUueckoe
HarpsbkeHue, 3/1eKTpUYeckoe CONPOTUBJIEHMe, Pa3sHOCTb I10TeHLIMAasIOoB,
S/IC, paboTa TOKa, WHAYKIMSI MarHATHOTO TI0Jisi, CWja AMriepa, Cuia
JlopeHla, WHAYKTUBHOCTb KaTyLIKW, SHEPryus SJIEKTPUUYECKOr0 U
MarHUTHOTO TIOJIeM, TepUo/i U uacToTa KojebaHWM B KosiebaTesbHOM
KOHType, 3apsi M Cwla TOKa B IIpollecce  rapMOHMYeCKUX
3/IEKTPOMAarHUTHLIX KojeOaHW, (OKyCHOe pacCTOsiHUEe W OmNThYecKas
CHUJ/ia JIMH3bI; MIPA OMUCAHWUHW TPaBUJILHO TPAKTOBaTh (DU3MYECKUH CMBICI




WCMO/b3yeMbIX BeJIMUWH, WX O0003HAUe€HWUS W €eJMHUIIbI, YKa3bIBaTh
¢bopMysibl, CBSI3bIBalOIIME JAHHYIO (DU3MUECKYI0 BeMUMHY C JPYTUMU
BeJIMYMHAMU

11.5

OnuchiBaTh M3yuyeHHble KBAHTOBbIE SIBJIEHWSI M TPOLIECChI, MCIOJIb3Ys
¢u3nueckre Be/JMYMHBI: CKOPOCTb 3/IEKTPOMarHUTHBIX BOJIH, [JIMHA
BOJHbI M UaCTOTa CBeTa, 3HEPrus U UMMYJbC (OTOHA, MepUof,
roJiypacrnazia, SHeprusi CBA3M aTOMHbBIX siZiep; NP OMKCaHUM MPaBUIbLHO
TPAKTOBATh (PU3NUECKUI CMBIC/T UCTIOh3yeMbIX BeJTMUKH, UX 0003HaueHus
Y eJUHUILIbI; YKa3bIBaTb (POPMYJIbI, CBSI3bIBAIOIME AAHHYIO (PU3NUYECKYIO
Be/IMUMHY C APYTMMH BeJMUMHAMU, BBIUMCJIATH 3HaueHUe (PU3nueckou
BeJTMUMHBI

11.6

AHanusvpoBaTh (M3UUYecKHe TIpOLlecChl M SIBJIEHWs, MUCII0JIb3ys
¢u3nueckve  3aKOHbI UM TNpUHLMNBL:  3akOH OMa,  3aKOHBI
T110C/1e/J0BaTeIbHOTO U TNapaslle/IbHOr0 COeJUHEeHUsl IPOBOJHUKOB, 3aKOH
xoynsa — JleHuja, 3aKOH 3/IeKTDOMAarHUTHOM WHAYKLMM, 3aKOH
NPSIMOJIMHEMHOT0 PacrpoCTpaHeHUsl CBeTa, 3aKOHbl OTPakeHHsl CBeTa,
3aKOHbI MpeJIOM/IeHHs CBeTa, ypaBHeHWe DUHILTeHa /s GoTo3(deKTa,
3aKOH COXpaHeHHsl SHepruy, 3aKOH COXpaHeHHsl HMIIY/bCa, 3aKOH
COXpaHeHHUsl 3/IeKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHWss MaCCOBOrO
yucaa, nocrynatel bopa, 3aKOH paiMOaKTWBHOrO pacraza; MpU 5TOM
pas/nuyarh CJI0BEeCHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTuyeckoe
BbIpaKEHHE U YCI0BHs (TpaHULIbl, 00/1aCTH) TPUMEHUMOCTH

11.7

OnpefendaTb HarpaB/eHWe BeKTOpa WHAYKUWA MarHUTHOTO —TIOJis
TPOBO/IHMKA C TOKOM, CH/Ibl AMMepa 1 cu/bl JlopeHLa

11.8

CTpouTb M OMKCHIBATh M300pa’keHHe, CO3/jaBaeMoe TIIOCKUM 3epKajioM,
TOHKOU JINH30U

11.9

BBIMOMHATL 3KCTIEPUMEHTHI 10 MCC/Ie/JOBaHMI0 (DU3UUeCKUX SIBJIEHUH U
TMPOLIeCCOB C MCIIOb30BaHUEM TIPSMBIX U KOCBEHHBIX W3MepeHUH; Tpu
3ToM (opMmysMpoBaTe TMpobsieMy (3azauy) W TUIOTe3y yuyeOGHOro
JKCIIepUMeHTa, COOMpaTh YCTAHOBKY W3 IMpe/JIOKeHHOro 000pyA0OBaHus,
TIPOBO/IUTh OTIBIT U (HOPMY/IMPOBAThH BHIBOAbI

11.10

Ocy11ecTBISTh TIPSIMbIe ¥ KOCBEHHbIe U3MepeHUs] (PU3NUeCKUX BeTMUMH;
TIpYU 3TOM BBIOMpaTh ONTUMAaJIbHBINA CrOCOO M3MEpeHUsI U MCII0/Ib30BaTh
M3BeCTHbIE METO/Ibl OLI€HKH MOTPelIHOCTel W3MepeHUn

11.11

VccnepoBaTh 3aBUCHMOCTH (DM3UMYECKHUX BEJMUMH C HCIO/b30BaHHEM
NPSIMBIX M3MepeHUH; IPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PMKCUPOBAaTh
pe3y/bTaThl MOTYYeHHOW 3aBUCHMOCTH (PU3MUECKUX BEeJIMYMH B BH/E
TabuL M rpadUKOB, /lenaTh BbIBOABI M0 pe3yJ/ibTaTaM MCC/e/0BaHuUs

11.12

Cobsrogats npaBusia 6€30MacHOTO TPyAa MPH MPOBeIeHUH UCCIeI0BaHNN
B paMKax YyuyeOHOro 9SKCIlepUMeHTa, yueOHO-HCC/ie/[0BaTe/bCKONH U
TIPOEKTHOH /IeATeIbHOCTH C UCIT0/Ib30BaHUEM M3MEPUTE/bHBIX YCTPOHCTB
1 1abopaTOpHOro 000PY/I0BAHHS

11.13

PellaTe pacuéTHble 3aZlaud C SIBHO 3a/laHHOW (DU3MUEeCKOM MOJerbio,
WCTI0/b3Y$1 U3HUecKure 3aKOHbI 1 MPUHIIUIIBI; HA OCHOBE aHa/in3a yC/I0BUS
3aJjauu BLIOUPATh PU3NUECKYHO MO/Ie/Tb, BhIIeSTh (PU3HUUeCKHe Be/TMUHNHbI
U (opmysbl, HeobOXoAUMBbIe /i €€ pellleHus, MPOBOJUTh PACUéThl U
OLIEHWBATb PealbHOCTh MOJTYUeHHOTO 3HaueHUsl (hr3UUeCcKor BeJTMUUHEI

11.14

Pematsb KaueCTBeHHbIe 3aa4n: BBEICTPAKMBATH JIOTYeCKHU




HEIMpOTUBOPEUMBYHO LIETIOYKY paCCy)KZLEHI/Iﬁ C OHOPOI‘;I Ha HW3y4YeHHbIe
3dKOHbI, 3dKOHOMEPHOCTH U (1)I/I3I/II—IECKI/IE SABJ/IEHUSA

Wcnonb3oBaTh TpU  pelieHWH  yueOHBIX — 3afjau  COBpeMeHHbIe
MH(OpPMalLMOHHbIe TEXHOJOTMU JJjisi TIOUCKAa, CTPYKTYpPHMPOBaHUS,
11.15 WHTeprpeTalid ¥ Tpe/CTaBlieHus y4yeOHOW UM Hay4HO-TIOMYJISIPHOM
vH(OpMalMy, TMOJlyuyeHHOW W3 pa3/MUHbIX MCTOUHUKOB; KPUTUUECKHU
aHa/IM3UPOBAaTh MOTyYaeMyro HHGOPMALKIO

OOBSICHATL TIPUHLIAIIBI /IeWCTBUSI MaIllMH, TIPUOOPOB M TeXHUUECKUX
11.16 YCTPOMCTB; pa3uuaTh YCJIOBUSI MX 0e30MmacHOro UCMOAb30BaHUS B
TIOBCeJTHeBHOM YKU3HU

[TpuBOAWTL TIpUMeEpHI BK/IaZilda POCCHUMCKUX W 3apyOeXKHBIX YUYEHBIX-
11.17 (GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPY>KAIOLIEro
MHpa, B Pa3BUTHE TEXHUKW U TEXHOJIOTHUH

Ncnonb3o0Bath TeopeTUUeCKUe 3HaHKUS 110 (pr3MKe B OBCEJHEBHOM )KU3HU
s obecrieueHust Oe3omacHoCTH Tipu oOparneHuu ¢ Tipubopamu U
TEeXHUYEeCKWMH yCTPONCTBAMH, A/ COXPAHEHUSI 3ZI0POBbsI U COOTIOIeHUST
HOPM 9KO0JIOTHYECKOT0 TMOBe/IeHusi B OKPYKarolleil cpejie

11.18

Paborats B rpyIire C BBIOJIHEHHWEM pPa3/IMUHBIX COLMA/BHBIX POJieH,
TJIAaHUPOBaTh PabOTY IPYMITbI, paljMOHA/ILHO pacrpeiesisiTb 00s3aHHOCTH U
11.19 TJIAHUPOBATh [JesiTe/IbHOCTh B HECTaHAApPTHBIX CUTYalUsX, aJeKBaTHO
OLIeHMBaTh BK/a[, Ka&XJOr0 W3 YYaCTHUKOB TPYyIMMbl B pelleHue
paccMaTpyBaeMoit mpobieMbl

ITPOBEPAEMBIE OJIEMEHTBI COJEP)KAHUA
10 K/TACC

Kop

Kop nposepsiemoro
pasjen IIpoBepsiemble 3/1eMeHTHI CO/ieP)KaHHUA
a 3/1IeMeHTa

PU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHUSA

dusuka — Hayka o npupoge. HayuHble MeTozbl
NO3HaHUSA OKpY’Karolllero Mupa. Posnb
JKCIlepUMeHTa M TeOpyH B Ipoliecce MO3HAHUSA
NIPUPO/bl. DKCIIEPUMEHT B (PU3UKe

1.1

1 MopenvpoBanve  (U3UYECKUX  SBJAEHUM U
nporjeccoB. HayuHble rumnotespl. Pusmuyeckue
3aKOHbI W Teopud. ['paHHUIbl TIPUMEHHMOCTU
1.2 ¢bu3nuecKux 3aKOHOB. [IPUHLIUIT COOTBETCTBUS.
Ponb u Mecto ¢u3ukd B (HOPMHUPOBAHUM
COBpEMEHHOW HayyHOM KapTWHbl MHpa, B
TpaKTUUYeCKOM ZiesiTelTbHOCTHU JTto/lei

2 MEXAHHUKA

2.1 KMHEMATHKA

2.1.1 MexaHnueckoe  aBwKeHHe. (OTHOCUTENBHOCTh
MeXaHU4eckKoro [swkeHus. Cucrema OTCUéTa.
TpaexkTopust




2.1.2

[TepemeliieHre, CKOpPOCTb (CpefHsisi CKOPOCTb,
MIrHOBEHHasi CKOPOCTb) u yCKOpeHue
MaTepuasbHOW TOUKHA, WX TIPOEKIUM Ha OCH
cucteMbl KoopAuHaT. Cro)keHue TepeMelleHu 1
CJI0’KeHHe CKOpocCTei

2.1.3

PaBHOMepHOe u PaBHOYCKOpeHHOe
NIPSIMOJIMHEHOe JIBIDKEHHe. I'paduku
3aBUCUMOCTH KOOpJHWHAT, CKOPOCTH, YCKOPeHUs,
MyTH U TepeMelleHrs] MaTepyuajbHOM TOYKH OT
BpeMeHU

2.1.4

CBobojHOe masieHre. Y cKopeHre cBOOOJHOTO
TaJIeHust

2.1.5

KpuBonuHetliHoe JIBIDKeHUe. PaBHOMepHOe
JIBI)KeHe MaTepuaJbHOW TOUKU TI0 OKPY’>KHOCTH.
YrioBasi CKOpPOCTb, JTMHeNHasi CKopocTh. [lepuog u
yacToTa. lleHTpoCcTpeMuUTe/IbHOe YCKOpeHue

2.1.6

TexHuYecKre yCTPOWCTBA: CIUJIOMETD, ABWXEHHe
CHAps/I0B, LIeTIHbIe ¥ PeMeHHbIe Nepejiauun

2.1.7

[TpakTueckre paboThl. V3MepeHWe MrHOBEHHOU
cKopocTu. MccnepmoBaHue COOTHOLLEHUST MeXIy
My TSMH, MpoMeHHbIMU Te/I0M 3a
roc/e/joBare/ibHble paBHbIE TIPOMEKYTKU BpeMeHU
MpU PABHOYCKOPEHHOM /[BW)XEHWHW C HayaJbHOU
CKOPOCTbIO, paBHOM HYy/0. V3yueHue ABWKEHUs
IaprKa B BS3KOU >KUJKOCTU. VI3yueHue ABM>KeHHUs
Tesia, OpPOILIeHHOT0 TOPHU30HTAIBHO

2.2

JVUHAMUKA

221

[Mpunumn otHocuTenbHOCTH ['anunes. [lepBblid
3aKoH HbroToHa. MIHepianbpHble CUCTeMbl OTCUéTa

2.2.2

Macca Tena. Cusa. [IpyHIMO Cyneprno3yLiMU CUIT

2.2.3

BTtopoii 3akoH HbroTOHa /iJ19 MaTepyuaJbHON TOUKH
B MHepLManbHOU cucteMe oTcuéta (MICO). Tpetuid
3ak0H HbIOTOHA /7151 MaTepUaIbHBIX TOUEK

2.2.4

3aKOH BCEMMPHOro TAroTeHus. Cuia TsKeCTH.
[TepBasi Kocmuyeckasi CKOpocTb. Bec Tesna

2.2.5

Cwuna ynipyroctu. 3akoH I'yka

2.2.6

Cuna Tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJIb)KeHUS U cujia TpeHus nokost. KoadduieHt
TpeHusi. Crjia COTIPOTUBIIEHUS TIPH [IBMXKEHUU Tesa
B )KM/IKOCTH WJIY ra3e

2.2.7

[MoctynaTenbHoe U BpailaresbHOe [JBMKEHUE
abCcoJIr0THO TBEPAOTO Tena

2.2.8

MOMEHT CW/bl OTHOCUTE/IbHO OCH BpalleHUs.
[1y1eyo cusbl. Yc/10BUSL paBHOBeCHs TBEPZAOrO Tesia
B M1CO

2.2.9

TexHuueckue YCTpOﬁCTBaZ MOAIIMUITHHUKH,
ABYOKeHHE MCKYCCTBEHHBIX CITYTHHKOB




[TpakTueckre paboThl. V3yueHue [BMDKEHUs
OpyCKa 10 HaKJIOHHOM TJIOCKOCTHU TIOZ, IeMCTBHEM
HeCcKoJIbKuX cui. VccrieoBaHue 3aBUCUMOCTH CUJT

2.2.10 YOPYTrOCTH, BO3HUKAWOIMX B JedhopMHUpyeMoit
TIPY’KUHE ¥ Pe3WHOBOM 00pasiie, OT BeJIMUMHBI UX
nedopmaruu. VccnenoBaHre yCI0BUM paBHOBECUSI
TBEPZIOT0 TeJla, UMEHOILero OCh BpalleHust

3AKOHBI COXPAHEHV S B MEXAHUKE
Wmnynsc  maTepyanbHOM — TOYKM,  CHUCTEMBI

2.3.1 MarepuajbHbIX TOYeK. MwMmynaeCc CcUIbl U
Vi3MeHeHVe UMIYJ/Ibca Teja

239 3akoH coxpaHeHus1 uminysbca B ICO. PeakTrBHOE

o JIBW)KeHHe

2.3.3 Pabota cusbl

2.34 MOIIHOCTD CHUJIBI

235 KuHeTnueckasi SHepruss MaTepUaJbHOM TOUKH.

o Teopemao KMHETUYECKOW SHEPrUU
[TotenuumanbHas sHeprus. [loTeHianbHas SHeprus
236 yIpyro nehopMUpoBaHHOM TIPY>KUHBI.
2.3 e [ToreHuumanbHas SHeprus Tesa BO/IM3U
TOBEPXHOCTH 3eMJTH
[ToTeHLManbHBIE U HEMIOTeHLMa/lbHbIe CUbl. CBsI3b
237 paboThl HemoTeHLMAaNbHbIX CUJ C H3MeHeHHeM
o MeXaHUUeCKOM SHepruud CUCTeMbl Tesl. 3aKOH
COXpaHeHHsl MeXaHUYeCKOU SHepruu
2.3.8 Yripyrve v Heynpyrue CTOJKHOBEHUs!
239 TexHuueckue yCTPOMCTBA: [JBW)KEHHe Daker,
T BOJIOMET, KOTIiep, MPYKUHHBIN MUCTOJIET
[Mpaktnueckne  pabotel.  M3yueHwe  CBsi3U
2310 CKOpOCTeM Tel  TpA  HEyNpyrom  yjape.
e WccnemoBanue CBsI3W pabOThI CUMTBI C U3MEHEHHeM
MeXaHWUYeCKOM SHepruu Tena
3 MOJIEKYJIAPHAA ®U3NKA U TEPMOIUHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUM

3.1.1

OcHoBHbIE T10JI0’KEeHUS MOJIEKYISIPHO-
KWHeTUUeCcKol Teopud. BpOyHOBCKOe JBM>KeHMe.
Ouddysus. Xapakrep [ BUKEHUS u
B3aUMO/IeMCTBUS YaCTHL] BelllecTBa

3.1.2

Mogens CTPOeHHUsI Ta30B, >KUAKOCTEM U TBEPABIX
TeJl U 00BbsSICHEHWE CBOWCTB BEI[eCTBA Ha OCHOBE
9THUX MOZeen

3.1.3

Macca  mosekyn.  KosuuecTBO — BellecTsa.
ITocTtosiHHasi ABorazipo

3.1.4

TernnoBoe paBHOBecue. Temmeparypa u eé
nsMepenue. [Ilkana remnepatyp Llenbcus

3.1.5

Mopens uzneansHoro rasa. OCHOBHOe ypaBHeHUe




MOHEKYHHpHO—KHHeTquCKOﬁ T€eOpHun HAead/IbHOI'O
rasa

3.1.6

AbGcomoTHasi TemriepaTypa Kak Mepa CpejHel
KUHETUUeCKOW SHepPruM TerJIOBOTO IBW)KeHUsI
yacrul rasa. IlIkana Temmneparyp KenbBrHa

3.1.7

YpaBHenue Kianelipona — MeHjeneeBa. 3akoH
HanpToHa

3.1.8

I'a30BbIe 3aKOHEI. I/I3OHPOL[€CCLI B Uea/IbHOM Ia3e
C INIOCTOSAHHBIM KOJ/IMYECTBOM BellleCTBd: U30Te€pMa,
M30X0pa, H306apa

3.1.9

TexHUUYeCKHe YCTPONCTBA: TepMOMeETp, bapomeTp

3.1.10

[Mpakthueckre paboTel. V3MepeHue  Macchl
BO3/lyxa B K/acCHOM KoMHaTe. VccienoBaHue
3aBUCMMOCTH MeX/Jy IapaMeTpaMyd COCTOSIHUS
pa3pe’KeHHOro rasa

3.2

OCHOBbI TEPMOJMNHAMUKHA

3.2.1

TepMmoguHamMuyeckass  cucremMa.  BHyTpeHHss
SHeprusi TepMOJUHAMUUeCKON CUCTeMBbI U CITOCOOBI
eé U3MeHeHus

3.2.2

KomvuectBo Terotel ¥ pabora. BHyTpeHHsis
SHeprys 04HOAaTOMHOI'O M/eabHOro rasa

3.2.3

Buabsl  Teruiomepejaud:  TeIJIONPOBOJHOCTb,
KOHBEKLUs, W3nyueHre. TerioéMKOCTb —Tesa.
YnenbHasi TernjoéMKOCTb BeljecTBa. Pacuér
KOJIMUEeCTBA TEIUIOTHI NP TeIuIonepeaye

3.2.4

[TepBbili 3aKOH TepmoJuHaMUKU. [IpumMeHeHUe
I1IepBOro 3aKOHa TePMOJMHAMUKHU K U30I1poLieccam.
I'padmueckasi uHTepIIpeTal|si paboThl rasa

3.2.5

TersioBble  MalvHbl.  [IpUHLUINB  AeWCTBUSA
TeTUIOBbIX MamivH. [IpeoOpa3oBaHUsi SHEPTUU B
TEIUIOBbIX MalMHaX. Kos3QduieHT moe3Horo
nerictBus (manee — KIT) TerioBol MaivHbl. LUk
Kapno u ero KI1/1

3.2.6

Bropoii 3akoH TepMoguHaMUKHA. HeobpaTuMocThb
rpoLieccoB B Ipupoge. TeruioBble [BUraTesu.
OK0JIorHUeCcKre mpoOIeMbl TETJI0OIHEPTeTUKU

3.2.7

TexHHUuecKre yCTPOUCTBA: ABUraTe/lb BHYTPEHHET0
cropaHusi, ObITOBOM XOJ0JUIbHUK, KOHAUIIMOHED

3.2.8

[MpakTrueckre paboTel. VI3MepeHWe yzAeIbHOU
TeIVIOEMKOCTHU

3.3

AT'PEI'ATHBIE COCTOAHMSA BEHHIECBA. ®A30OBBIE ITEPEXO/IbI

3.3.1

[Tapoobpa3oBaHue W KoHJeHcalus. VicrapeHue u
KWTIeHHe. Y/lelbHasi TeryioTa MapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIePATyPbl KUTIEHUS OT JlaBJIeHUs]

3.3.2

AbGcomoTHasT W OTHOCWTeNbHAs  BJ/IQ)KHOCTb
Bo3Ayxa. HacklieHHbI ap




TBéproe Teno. Kpucrannmueckre W amopgHbIe

3.3.3 Tesna. AHU30TPOMNUSI CBOUCTB KpUCTasIoB. Kuakue
KpucTa/ibl. COBpeMeHHbIe MaTepUasibl
334 [TnaBneHve ¥ KpUcTaiu3auus. Y ieabHas TerioTa
o riaBiedust. Cybmmariust
3.3.5 YpaBHeHHe TeryioBoro bamaHca
TexHuueckue  yCTpOWCTBaA: TUTPOMETD U
336 MCUXPOMETP, KaJIOPUMETP, TeXHOJIOTHUHU TI0/TyYeHUsT
o COBPEMEHHBIX  MaTepuaioB, B TOM  4UMC/e
HaHOMaTepuasioB, U HAHOTEXHOJIOTHUH
337 [MpakTuueckrie paboThl. V3MepeHue BIAKHOCTU
o BO3/yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpu3alus Tea. JeKTpuueckuil 3apsig. [Ba
o BU/IA 5JIEKTPUUYECKUX 3apsi/iOB
4.1.2 [1pOBOJHUKY, AMIIEKTPHUKH Y TTIOTYIIPOBOJHUKHA
4.1.3 3aKOH COXPaHEeHHs 3JIEKTPUUYECKOro 3apsjia
4.14 BsaumogeiicTBre 3apsjoB. 3akoH KysioHa
DneKTpruyeckoe rosie. HarpsbkéHHOCTh
4.1.5 JIeKTpUYeCKOro Iosd. [IpyHIMN Cyneprosuruu.
JIVHWY HanpsHKEHHOCTU 3/IEKTPUYECKOTO TOJIsT
416 PaGota  cui1 37€KTPOCTaTHUECKOTO  TIOJISL.
o [ToreHuan. Pa3HOCTh NOTEHLIKA/IOB
4.1
[IpoBOAHMKM W [U3MEKTPUKU B IMOCTOSTHHOM
4.1.7 3/IeKTPUUECKOM rioJie. [uanekTpuueckas
TIPOHULIAEMOCTh
OJ1eKTPOEMKOCTb. KoHeHcaTop. D/1eKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHZIeHCAaTOpa. OHEeprusi 3apsyKeHHOro
KOH/leHCaTopa
TexHuyeckue yCTpOICTBa: 371eKTPOCKOT,
41.9 37IeKTPOMETp,  3JIeKTpoCTaThueckass  3all[uTa,
o 3a3emM/IeHHde  3JIeKTPOINpPHOOpOB,  KOHJ|eHCaTop,
KCEpPOKC, CTPYUHbIW TIPUHTED
41.10 [MpakTHueckue paboThI. N3mepenue
o 571eKTPOEMKOCTH KOHJIeHCaTopa
[MTOCTOAHHBIN SJTIEKTPUYECKNU TOK. TOKU B PA3JIMUYHBIX
CPEJAX
YcnoBus CyllleCTBOBaHUsI TOCTOSIHHOT'O
4.2.1 JIeKTpUYecKoro Toka. McrouyHuku Toka. Cuia
TOKa. [ToCTOSTHHBIN TOK
4.2
4.2.2 Hanpsikenuve. 3akoH Oma /ij1s1 ydacTKa Liernu
423 DneKTpruyeckoe COMPOTHUBJIEHKE. Y penbHOe
o COMPOTUBJ/IEHHE BeleCTBa
404 [TocnenoBarenbHOe, TMapasie/ibHOE, CMeLIaHHOe

coerHeHre TTpOBOJJHHMKOB




4.2.5

Pabora 3nekTpuueckoro Toka. 3akoH [Dkoyns —
JleH1ja

4.2.6

MOII[HOCTb 37IeKTPUYECKOT0 TOKa

4.2.7

3/1eKTpoJBXKyljasi cuna (gmanee — 3C) wu
BHYTpeHHee COTPOTHUB/IEHHe WCTOUHHMKA TOKa.
3akoH Owma fAns  1OMHOM  (3aMKHYTOM)
3/1eKTprUUecKoi 1jeni. KopoTkoe 3aMbIKaHue

4.2.8

OneKTpOHHas: MPOBOJVMMOCTb TBEDJbBIX MeTaslIOB.
3aBUCUMOCTb  COTNPOTUB/IEHHST  METa/loB  OT
Temneparypbl. CBepXIpOBOAUMOCTb

4.2.9

OnekTpruyeckuii TOK B Bakyyme. CBolicTBa
5JIEKTPOHHBIX ITYYKOB

4.2.10

[MonyripoBosHukyu. CoOCTBeHHass W TIpUMeCHast
MPOBO/IMMOCTb MOYNPOBOAHUKOB. CBOMCTBa p-n
nepexoza. ITonynpoBoJHUKOBbIe TPUOOPHI

4.2.11

OneKTpruYecKuit TOK B 3/1eKTPOJIUTAX.
OneKTpoIMTHYecKas Auccorpanys. JaeKTPOau3

4.2.12

OneKTpuuecKri Tok B ra3ax. CamMoCTosiTeNTbHbIN 1
HeCaMOCTOSITe/IbHBIM  pa3psii. PasnuuHble THUIIBI
CaMOCTOSITe/IbHOTO pa3psifa. Monnus. [1na3ma

4.2.13

TexHUUYeCKHe YCTPOMCTBA: aMIiepMeTp, BOJIbTMETP,
peocTar, HCTOYHUKH TOKa,
3/IeKTpOHarpeBaresbHbIe npuOOpBI,
3/IEKTPOOCBETUTE/IbHbIE ~ TIPUOOPBLI, TEPMOMETP
COTIPOTHBJIEHUS], BAKYYMHBIN U0/, TEPMUCTOPHI U
dboTope3ucTopbl,  MOJYNPOBOJHUKOBBIN  IUOZ,
rajibBaHHKa

4.2.14

[TpakTrueckre paboThl. V3ydyeHWe CMelIaHHOTO
COeIMHeHUs pe3UCTOPOB.

N3mepenne O[IC WUCTOYHMKA TOKA U  €ro
BHYTPEHHero  ComnpoTuB/eHus.  Habmonenue
J1eKTPOJIU3a

11 K/TACC

Kop
pa3zjgen
a

Kopanposepsiemoro
3/1IeMeHTa

HPOBEPHEMLIE 3JIEMEHTDBI COAEPKAHUA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA MHOYKLWA

4.3.1

ITocTostHHBIE MAIr'HUTHI. BBaI/IMO,ZLEI‘/JICTBI/Ie
ITOCTOSAHHBIX MAdIrHUTOB

4.3

4.3.2

MarnuTHoe 1osie. BeKTOp MarHUTHOM UHIYKLWH.
[MpuHuun cyneprno3uiyuu. JIMHUM MarHUTHOM
WHAYKUUU.  KapThHa ~ JIMHMM ~ MarHUTHOM
WH/YKLMH T10J151 TIOCTOSIHHBIX MarHUTOB




MarHuTHoOe 1oJjie MpOBOJHMKA C TOKOM. KapTrHa
JUHUM TI0JIsL AJIMHHOTO TIPSIMOTO TPOBOJHUKA U

4.3.3 3aMKHYTOI'0 KOJIbLIEBOT'O IPOBOJHHKA, KaTyIIKU C
ToKOM. OmneiT  Dpcrepa.  BsaumogeiicTBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuiia Amriepa, eé MO/lyJ/Ib U HarpaBJieHKe
Cuna JlopeHua, eé MoAy/nb W Harpab/eHUe.
4.3.5 [Br>KeHUe 3apsPKeHHOM YacTHULbl B OJHOPOJHOM
MarHUTHOM mosie. PaboTta cusiel JIopeHija
4.3.6 SB/IeHMe 3/71eKTPOMAarHUTHOM UHAYKLIMU
4.3.7 [ToTOK BeKTOpa MarHUTHOM MHAYKLIAW
43.8 OOC wuHAyKUMU. 3aKOH 3J/IeKTPOMarHUTHOU
o nHayKunuy Papazes
Buxpesoe 3ektpuyeckoe nose. 31C UHAYKLIUU
4.3.9 B IIPOBOJHUKE, ABWXKYILEMCS IIOCTYIIaTe/JbHO B
O/IHOPO/IHOM MarHMTHOM [10J1e
4.3.10 [TpaBuio JleHua
4311 NuaykTuBHOCTL. fIB/IeHne camouHAyKuuu. 3/C
o CaMOUHAYKIMU
4.3.12 OHeprusi MarHUTHOTIO I10J151 KATYIIKY C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T10J1e
TexHuueckue yCTpOUCTBA: MOCTOSIHHBIE
43.14 MarHuThl, 371eKTPOMArHUThI, 3/1€KTPOJIBUraTe/Ib,
e YCKOPUTEIU 371eMeHTapHbIX yacTull,
WH/YKLIMOHHAas IleYb
[MpakTtyeckue paboThl. V3yyeHrWe MarHUTHOTO
T0J1s1 KaTyLLKU C TOKOM. VccneoBanue [1elCcTBUsS
4.3.15 IIOCTOSAHHOIO MAarHWTa Ha pPaMKy C TOKOM.
VccnenoBanve — sIBIeHUSI  37€KTPOMAarHUTHOU
WHJYKLWU
5 KOJIEBAHUA Y BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
KosnebarenbHast cucTema. CBoboiHBIE
5.1.1 Kosie0aHusl. ['apmonuyeckue KosebaHusl.
ITepuoa, yacToTa, aMIIUTYA U (ha3a KojiebaHui
510 [Tpy>KHHBIN MasiTHUK. MaremaTrueckuii
o MasiTHUK
5.1 YpaBHeHune rapMOHUYEeCKUX KoJie0aHUH.
5.1.3 Kunematnueckoer [AuHaMHAuyeCcKoe OIMCaHUe
K0/1e0aTe/IbHOTO JIB)KEHUST
[IpeBpailleHe 5SHepruM TIPU TapMOHUYECKUX
514 Kosebanusax. CBsA3b aMIUIMTYybl  KoseOaHUM

HCXO/IHOM BEJTMUMHBI C aMIUTUTYZaMU KOJle0aHuH
€€ CKOPOCTU ¥ YCKOPEeHUs




5.1.5

KosnebaTenbHbIi KOHTYP. CBobo/iHBIE
3/IEKTPOMAarHuTHbIe KojiebaHusi B H/leaJlbHOM
KosiebaTeslbHOM ~KOHTYpe. AHa/oTHsl  MeXAy
MexaHUUeCKUMHU u 3/1eKTPOMarHUTHbIMA
Konebanusmu. Popmysia ToMcoHa

5.1.6

3aKOH COXpaHeHHsI SHEPrMd B H/ea/IbHOM
Kojie6aTesTbHOM KOHTYpe

5.1.7

BeIHY)K/IeHHble ~ MexaHuuecKue  KojeOaHusl.
Pe3onaHc. Pe3oHaHCHass KpuBasi. BeIHyX/jeHHbIe
3/IEKTPOMarHUTHbIE Kojie0aHusl.

5.1.8

[TepemeHHBII TOK. CuHyCcoW/anbHbIN
riepeMeHHbIH TOK.

5.1.9

MOILIHOCTb TIepeMEHHOT0 TOKa. AMIUIUTYJHOe U
JleHiCTBylOIllee  3HaueHWe CUIbl  TOKa U
HaTpsDKeHUsI

5.1.10

Tpancdopmarop. [IpousBozacTBO, mepefaya |
notpebieHre 3/1eKTPUYeCKOM SHEepruu.
OKonoruueckre PpUCKA TIpA  TPOU3BO/ICTBE
3/1eKTPUYeCKOr SHEepPruu. Kynbtypa
WCTO/Ib30BaHUS 3/IeKTPO3HEPTUH B
TIOBCe/THeBHOM YKU3HU

5.1.11

TexHuueckue yCTPOICTBa: ceiicmorpad,
3/IeKTPUYECKUM 3BOHOK, JTMHUU 37IeKTporiepeiau

5.1.12

[TpakTryeckue paboThI. Wccnenoanue
3aBUCUMOCTH TIepHOJIa MaJTbIX KoJyiebaHu# Tpy3a
Ha HUTU OT [JIMHBI HUTH U MacChl Tpy3a.
WccnenoBaHve repeMeHHOTO TOKAa B LMW U3
1oc/ie[loBaTe/IbHO COeUHEHHBIX KOHJEeHCaTopa,
KaTYIIKU U pe3rcTopa

5.2

MEXAHWUYECKUE U SJIEKTPOMAI'HWUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCJIOBUS
591 pacrpoCcTpaHeHus!. [Tepuop. CkopocTb
o pacIipoCTpaHeHus U JJivMHa BOJHbIL. [lorepeuHsie
Y IPOZI0/IbHbIE BOJIHBI
599 ###Par###  VHTepldepeHuyss U AUQpakLus
o MeXaHWYeCKUX BOJH
593 3BykK. CkopocTb 3ByKa. I'POMKOCTH 3ByKa.
- BricoTa ToHa. TeMOp 3ByKa
OneKTpOMarHUTHbIE BOHBI. Y CJIOBUS U3/TyUYeHHUs
594 5/1eKTPOMarHUTHBIX BOJIH. B3avMHas opyeHTaLys
h BeKTOpOB E, B 1 0 B 3/1eKTPOMarHuTHOM BOJIHE B
BaKyyMe
CBoiiCTBa 3/1eKTPOMarHUTHBIX BOJIH: OTPa’kKeHHe,
595 rpejioM/ieHre,  Tosisipusanusi,  Audpaxuus,
o vHTepdepeHLusi. CKOPOCTb 3/1eKTPOMArHUTHBIX
BOJHH
5.2.6 [ITkasa 3/1eKTpOMarHuTHeIX BOJIH. [IpvMeHeHue




3JIEKTPOMAIrHWTHBIX BOJIH B TEXHUKE 1 6bITy

5.2.7

[IpyHLMIIBI  pafiMOCBSI3U M TeJeBUJEeHUS.
Pagnosokanus. D/1eKTpoMarHuTHoe 3arpsisHeHue
OKPY’Karolllei cpefibl

5.2.8

Texnuueckue yCTPOMCTBA: MYy3bIKa/IbHbIe
WHCTPYMEHTBI, y/IbTPa3BYKOBas JUAarHOCTHKA B
TeXHWKe M MeAuLMHe, paZiap, pajguoIpUEMHUK,
TeseBU30p, aHTeHHa, TesileoH, CBY-nieun

5.3

OIITNKA

5.3.1

[IpsiMo/iiHeHOe pacnpoOCTpaHeHWe CBeTa B
OJJHOpPO/THOM cpefie. JIyu cBeTa

5.3.2

OtpakeHre cBeTa. 3aKOHbI OTpPa’KeHUsl CBeTa.
ITocTpoeHue M300pakeHHWH B TIJIOCKOM 3epKaJie

5.3.3

[Ipenomnenvie cBeTa. 3aKOHbI IIPeJIOMJIEHUS
cBeta. AGCOJTIOTHBIN TIOKa3aTesIb MTPeIoMJIeHHsT

5.3.4

[TonHoe BHyTpeHHee oTpakeHue. [lpenenbHbBIN
YTOJ1 TIOJIHOTO BHYTPEHHEr0 OTPayKeHUst

5.3.5

Hucrniepcusi cBera. CroXHBIM cocTaB  6esioro
cBeta. liger

5.3.6

Cobupatomjue 1 paccenBaroiye JMH3bL TOHKast
nvH3a. POKyCHOe pacCTOsIHYE U ONTUYeCcKas CUia
TOHKON JiMH3bL. [locTpoeHre wu300pakeHui B
cobuparoIMx W pacCeMBalOIUX  JIMH3aX.
dopmyJia TOHKOU JIMH3bL. YBe/lMUyeHue, JaBaeMoe
JIUH30H1

5.3.7

[Mpesensl  MPUMEHUMOCTA  T'eOMETPUUYECKOU
OINTHKH

5.3.8

WnTepdepenuys CBeTa. KorepeHTHble
WCTOUHUKH. Y CIOBHS HAO/MIOieHHsT MaKCUMYMOB
¥ MHMHUMYMOB B HWHTep(epeHLIMOHHOM KapTUHe
OT /IBYX CUH(pa3HbIX KOTepEHTHbIX UICTOUHUKOB

5.3.9

Hudpakiuus cBeta. [udpakiyvoHHas peréTka.
YcnoBre HaO/IOJEHUsT TJIaBHBIX MaKCUMYMOB
MpU TafIecHUM MOHOXPOMAaTHYeCKOTO CBeTa Ha
JGhPaKIMOHHYIO PEIIETKY

5.3.10

[Tonsipusanusi ceeta

5.3.11

TexHuueckre  yCTPOMCTBA:  OUKH,  JIyIIa,
doToanmnapar, TIPOEKI[MOHHBIN arrapar,
MHKDOCKOII, TeJIeCKOT, BOJIOKOHHasi OITHKa,
JUbpaKLMOHHAS PeIIETKA, TOISIPOU/,

5.3.12

[MpakTuyeckue paboTel. V3MepeHUe MOKa3aTesis
TpeJIOMJ/IEHHS. Uccnenosanue CBOMCTB
n3o0pakeHud B JMH3aX.  HabmogeHue
JIACTIepCUY CBeTa

BJIEMEHTHI CIIELIMAJIBHOM TEOPMM OTHOCUTEJILHOCTU

6.1

['paHULIBI NIPUMEHUMOCTH KJ/IaCCUYeCKON
MeXaHUKHU. IMocTynaTsl TeOpUU




OTHOCUTE/IbHOCTH:  WHBApUAHTHOCTb  MOJYJISt
CKOpPOCTM  CBeTa B  BaKyyMe, TMPUHLIUII
OTHOCUTE/IbHOCTU DUHIIITeHHA

6.2

OTHOCUTENBHOCTD O/IHOBPEMEHHOCTH.
3aMe/ijieHre BpeMeHU 1 COKpallleHUe [IJTUHbI

6.3

OHeprust ¥ UMITYJIbC CBOOOZHOM YaCTHUI[bI

6.4

CBs3p MacChl C DSHeprued ¥ UMITY/IbCOM
cBOOOHOM YaCTHUI[bl. DHEPTHUs TTIOKOSI CBOOOTHOM
YaCTHULIBI

KBAHTOBAA ®U3NKA

7.1

BJIEMEHTHI KBAHTOBOW OIITUKN

7.1.1

®otoHbl. dDopmysna [lnaHka CBsI3M 3HEPruu
(oTOHa C ero uyacTOTOW. DHEpryus U MUMIIYJIbC
dboToHa

7.1.2

OtkpeiTie U uccnegoBaHue (GoTosddekra.
OmnbiTel A.I'. CtosieToBa. 3akoHbI (hoTo3(hdekTa

7.1.3

YpaBHeHre OiuHIITeNHa A1 (oTo3ddekTa.
«KpacHasi rpanuiia» dhoTto3ddekra

7.1.4

Hasnenne ceeta. OnbiTel I1.H. JlebeneBa

7.1.5

XHWMHUeCcKoe J1eliCTBUe CBeTa

7.1.6

TexHuueckue YCTPOICTBaA: ¢dboT03/1eMeHT,
¢doToaTUMK, CoHeuHasi OaTapesi, CBeTOAUO/

7.2

CTPOEHVE ATOMA

7.2.1

Mogens atoma TomcoHa. OnibiThl Pe3epdopza
T10 UCC/IeJOBAaHUIO CTPOEHUS aToMa.
ITnaHeTapHast MOZie/ib aTOMa

7.2.2

[Toctynatel bopa. W3nyuyeHue U IIOrJIOLLeHKe
(OTOHOB MpH Mepexoje aToMa C OJHOIO YPOBHS
5HepruM Ha JApyrou. Buabl cnektpoB. CrekTp
YPOBHel 3Hepruu atoma Boziopo/ia

7.2.3

BonHoBble cBoiicTBa yactul]. BonHsl e Bpoitns.
KoprycKyisipHO-BO/THOBO#M Jlyanmui3m.
Judpaxiusi 371eKTPOHOB Ha KPUCTaIaX

7.2.4

CrioHTaHHOe ¥  BBIHYXK/IEHHOE  H3/IyueHue.
Y CTpOMCTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckre  YCTPOWCTBA:  CIEKTPaJIbHBIM
aHanu3  (CTeKTPOCKOI), Jia3ep, KBaHTOBBIM
KOMITBIOTEP

7.2.6

[pakTHueckue paboThI. Hab6mogexue
JIMHENWYaToro CrieKTpa

7.3

ATOMHOE AOPO

7.3.1

Metoapl  HabOMOIEHWUST W perucTpanyu
371eMeHTapHbIX YaCTHl]

7.3.2

OTKpbITHE Pa/IM0aKTHBHOCTH. OnbITHI
Pesepdopia 1O  ompeziesieHHMIO  COCTaBa
painoakTUBHOro usnyuyenus. CBoicTBa anbda-,




bera-, ramma-u3JnyydeHusl. Bnusinue
Pa/IM0aKTUBHOCTH Ha >KUBble OpPraHN3Mbl

7.3.3

OTkpbiTHE TpPOTOHA W HeWTpoHa. HyksoHHas
Mogzenb sapa [eiizeHOepra — BaHeHKO. 3apsif
anpa. Maccosoe unciio gzpa. M3oTomnsl

7.3.4

Anbda-pacniai. D/1eKTPOHHBIM U MO3UTPOHHBIM
OeTa-pacmag,. INamma-usnyudeHue. 3aKoH
Pa/IM0aKTHMBHOIO pacrnaja

7.3.5

OHeprus CBsI3U HyKJIOHOB B s/ipe. fliepHble CUJIbL.
HedexT macchl siipa

7.3.6

ApnepHble peakuuu. [lesieHre U CUHTe3 si/iep

7.3.7

AnepHblii  peakTtop. TepmosiiepHbIM  CHUHTE3.
[Tpo6siemMbl ¥ NepCTIeKTUBHI S/1epHOI SHEPreTHKH.
OKOIOrMuecKye acneKThl /1ePHOM SHepPreTUKU

7.3.8

OnemMeHTapHble YacTUllbl. OTKPBITHE TIO3UTPOHA.
@dyHJameHTa/IbHble B3aUMO/IeMCTBUSI

7.3.9

TexHUUeCKWe YCTPOWMCTBA: /03WMeTp, Kamepa
BuibCcoHa, siIepHBIN peakTop, aToMHasi bomba

7.3.10

[MpakTuueckue pabotbl. VccneqoBaHue TpPEKOB
yacTui] (1o roToBbIM (hoTorpadusm)

SJIEMEHTBI ACTPO®U3NKNU

8.1

Buy 3Bé3nHoro Heba. Co3Be3nusi, ApKUe 3BE3/IbI,
TUIaHeThl, UX BUJUMOE JIBM)KEHHe

8.2

ConneuHas cuctema. [1naHeTbl 3eMHOU TpYIIIBI.
[TnaHeTbI-ruraHTbl ¥ UX CIYTHUKY, Kap/IUKOBbIE
na”HeTbl. Manble Tesia ComHeYHOW CUCTEMBI

8.3

Connue, ¢orochepa u armocdepa. ConHeuHas
aKTHUBHOCTb

8.4

NcTtounuk sHeprum CosiHIIA U 3BE3]

8.5

3BE3/bl, UX OCHOBHbIE XapaKTepPUCTHUKHU: Macca,
CBeTUMOCTb,  paJiUyC,  TeMmrepaTypa,  HUX
B3aMMOCBs3b. [IuarpaMma «CrieKTpanbHbIA Kaacc
- CBETUMOCTb». 3BE31bI TJIaBHOM
MOC/Ie/I0BaTe/IbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» IS 3B€3]] IJIaBHOU
110C/ie[l0BaTeIbHOCTH

8.6

BuytpenHee crpoeHue 3Bé31. CoBpeMeHHbIe
rpeJCTaB/IeHusl O TIPOMCXOXAEHUU U 3BOJIIOLUU
CoJiHLla U 3B€3/. JTanbl )XU3HU 3BE3]

8.7

Mneunslii [TyTs — Hama ["anakTrika. CrivpanabHas
cTpykrypa ['anakTuku, pacripefienieHre 3BE3f,
rasa u neuu. [lonoxxenuve u apkenuve CosHLa B
["anakTuKe. [Tnockas v cepuueckas
nozicucremsl ['alakTUKH

8.8

Tunbel ramakTuk. PaguvoranakTUKd W KBasapbl.
UépHble AbIPbI B SiIpax rajJakTuK




Bcenennas. Pacimmpenue BceneHHoll. 3akoH

Xab6ma. Pasberanwe ramaktuk. Bo3pact wu
8.9 paguyc BcenenHoii, Teopusi bosbioro B3phiBa.

Mopgens «ropsiueli BceneHHoi». PenukToBoe

H3/1yyeHue

MacirabHas CTPYKTypa Bcenennoii.
8.10 MeTtaranakTHKa. Hepemiénapie  mpo6sieMbl

aCTPOHOMUU

INTPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJ/IbTATAM
OCBOEHHMA OCHOBHOI OEPA30BATEJ/IbHOM ITPOT'PAMMBI CPEJTHET' O
OBLIEI'O OBPA3OBAHUA

Kopg,
NMpPOBEpPAEMOro
TpeOoBaHUsA

IIpoBepsiemble TPeGOBaHUs K NMPEeAMETHHIM pe3y/IbTaTaM
0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI CPeJHero
001ero oopasoBaHus

1

CchopMUpOBaHHOCTb yMEHUI pacrio3HaBaTh (pU3MYecKHe SIBIeHUS
(riporjecchl) U 0OBICHSITh UX Ha OCHOBE M3YyUeHHbIX 3aKOHOB

BnageHve ocHOBomosiaralOliMy — (U3UUECKUMU TOHATUSMH U
Be/IMYMHAMH, XapaKTepU3yUMMHU (13rMyecKre NpoLiecchl

CchopMUpOBaHHOCTb YMEHMM TNPUMEHSTb 3aKOHbI K/1aCCUYeCKOMH
MeXaHWKH,  MOJIEKY/SIDpHOM  (U3MKM U TepMOJUHAMUKH,
3/IeKTPOJVHAMUKH, KBAaHTOBOW (PM3WKHU [/isi aHaIM3a U OOBSICHEHUS
sIB/IEHU MUKpPOMMpa, MaKpoMHpa U Meramupa, pa3inyaTh YC/I0BUS
(rpaHuULibl, 06/1ACTH) IPUMEHUMOCTH (PH3UIECKUX 3aKOHOB, TIOHUMATh
BCeoOIIMi xapakTep (pyHAaMeHTaIbHbIX 3aKOHOB M OTPAaHUYEeHHOCTh
WCTO/b30BAHMSl YaCTHBIX 3aKOHOB; aHaIW3UpoBaTh (hU3nYecKue
MpOLIeCChl, MCMO/b3ysl OCHOBHbIE  TIOJIO’KEHUS, 3aKOHbl U
3aKOHOMEPHOCTH

CchopMHUPOBaHHOCTb YMEHHUsSI DPa3IvuaTh YCAOBHS TPUMEHUMOCTH
MoJienei (pr3nUecKUX Tesl U NPOLecCcoB (SIBIeHU)

CdopMHpOBaHHOCTbL yMeHMs pellaTb pacuéTHble 3a/auyd C SBHO
3a/laHHOM U HesIBHO 3a/laHHOM (hH3UUeCcKoi Mo/iesiblo: Ha OCHOBaHUU
aHajM3a yC/IOBUsSI BbIOMpaTh (U3WUecKWe MOJesd, OTBeyarolye
TpeboBaHUSIM 3a/1auy, MPUMEHSTH dhopMy kI, 3aKOHBI,
3aKOHOMEPHOCTU M  TIOCTy/laTbl  (U3UUYECKHUX TEOpUM  IIpU
WCIOMb30BaHUM  MaTeMaTUueCKUX MeTOZOB  pelleHusl  3ajady,
MPOBOJUTH pacuéTbl Ha OCHOBAHUM MMEIOIIUXCS  [JaHHBIX,
aHa/IM3MPOBaTh pe3yJ/IbTaTbl U KOPPEKTUPOBAaTh METO/bI pellieHus C
YUETOM MOTYYEHHBIX Pe3y/IbTaTOB

PemiaTh KauecTBeHHbIe 33/jaud, TpeOyrolije IpUMeHeH sl 3HaHWM 13
pa3HbIX pa3/ie/ioB MIKOALHOTO Kypca (U3WKU, a TaKKe HWHTerpaljuu
3HaHWUM W3 JpPYruxX TMpeJMeTOB eCTeCTBeHHOHAayuHOro LMK/a:
BBICTPaMBaTh JIOTMUECKYH) LIEMOYKY pacCy>XJeHWW C OIMOpoM Ha
Y3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU U (pu3ruecKue siBjIeHUs

BJ'IEI,I[EHI/IE OCHOBHBIMH MeTOoaMK Hay4HOro ITO3HAHUA,
HCII0JIb3yeMbIMH B Cl)I/IBI/IKEZ IMPOBOAWTL TIIpAMbIe W KOCBEHHEIE




v3MepeHusi (U3NUECKUX BeJUUWH, BbIOMpas ONTHUMAaJIbHBIA CrOCo0
W3MepeHUsl U WCTI0Jb3Ysl U3BECTHbIe METO/bI OLIEHKH MTOTPeIHOCTeH
M3MepeHul, TIPOBO/IUTh MCC/Ie[0BaHNE 3aBUCHMOCTEH (U3NUYeCKUX
BEJIMUMH C UCIOJb30BAHUEM TIPSMBIX HM3MepeHUH, OOBSICHATDH
TO/TyYeHHbIe Pe3y/bTaThl, UCTIO/b3Ys (PU3UUeCKHe TeOpUH, 3aKOHbBI 1
TIOHSITHSI, ¥ IeflaTh BBIBOZBI; COO/TFOATh MpaBuiia 0e30MacHoro Tpya
TIpY MPOBE/IEHNU MCCIeZI0BaHNH B paMKaX yueOHOT0 SKCIiepUuMeHTa U
yueOHO-UCCIeI0BaTe/IbCKOW  [IeATe/IbBHOCT € KWCTOJIb30BaHUEM
U(PPOBbIX  U3MEPUTENBHBIX  YCTPOWCTB U  J1laDOpaTOPHOTO
0060pyj0BaHUs

CchopMUpOBaHHOCTb ~ YMEHWM  aHa/lU3MpOBaTb U  OLIeHHBaTh
Mocae/ICTBUsST  OBITOBOM M TPOM3BO/ICTBEHHON  /leSITe/TbHOCTU
ye/ioBeKa, CBSI3aHHOW C (U3WYECKUMU TMpolieccaMy, C TIO3ULUM
9KOJIOTMUeCcKoi 0e30macHOCTH; TpeJCTaB/leHUd O palyOHaIbHOM
NpUPOJOIO/Ib30BaHUY, a TakKKe pa3yMHOM  UCII0Jb30BaHUU
JIOCTKEHUM HayKu W TeXHOJIOTUM [ Ja/IbHeMIlero pa3BUTHS
yeI0BeYecKoro o0IecTBa

OBnajeHre pa3MYHBIMU criocobamMu  paboTel €  WHOpMaLei
(GU3MUeCKOrO CO/lepXKaHUsI C  MCIO/b30BaHMEM COBPEMEHHBIX
MH(QOPMAIMOHHBIX TEXHOJIOTHM; pa3BUTHE YMEHHM KPUTHUYECKOTO
aHaJ/IM3a U OLIeHKH JIOCTOBEPHOCTH MOJ1yyaeMor MH(opMaLyu

10

ChopMHpOBaHHOCTE  YMEHHH TIPUMEHSITb  OCHOBOIIOJ/IArarolue
aCTPOHOMHYECKHe TIOHATHS, TEOPUM U 3aKOHbI [/l aHa/iv3a u
00BsicHeHUsT (PHU3UUECKUX TTPOLIECCOB, TIPOMCXOASIINX Ha 3BE37aX, B
3BE3JHBIX CHUCTEMax, B MeXrajaKTUUecKou cpefie; [BMKeHUs
HeOeCcHbIX TeJl, IBOTIOINU 3BE3 U BeesleHHOM




INEPEYEHDb 3JIEMEHTOB COAEPXXAHWA, IIPOBEPAEMBIX HA EI'D I10

OU3UNKE
Kop Kop
pasjena/Tem 3/IeMeHT IIpoBepsieMbIii 3/IeMeHT CO/iePXXaHUs
bl a
1 MEXAHUWKA
1.1 KMHEMATHKA
111 MexaHuyeckoe JIBIDKEHUe. OTHOCUTENBHOCTD
T MexaHWuecKoro JiBmkeHusi. CrucreMa OTCU€Ta
MartepuasnbHas TOUKa.
z TpaeKTOpHA
Eé& pamryc-BeKTOp:
F(t)=(xle) Me ) 2(e)),
TpaeKTOPIIA,
1.1.2 IepeMeIleHIe: 'O/ by
Ar =r(t))-7(t) =1, -1, = *
= (Ax, Av,A2),
OyTE.
CnoxeHIe nepememeﬂnﬁ:
CKOpoCTh MaTepyaaTbHOU TOUKHU:
_ Ar ,
U=— =T, =(LJ1_.LJ1_.U:).
At Ar—0 .
Ax , ,
v, =— =X,. agaJoIm4HO v, =Y, v.=Z/
1.1.3 ALy
CIIoKeHIIE CKOPOCTEIl: 0, =0, + 0, -
Brluncienne nepeMelteHust U Iy T MaTepUaTbHON
TOUKHU TPU MPSIMOJIMHENHOM JBV)KEHUU BJI0JIb OCHU X
1o rpauKy 3aBUCHMOCTH Lx(t)
. __AD -,
VexopeHHe MaTepHaTbHOll TOIKIL: d = —L =0'= (a:_.ar .a. )
At |yyg :
1.14 =t
Au o, .
. =—2~ =(v,) ', aHamorHO a, = (v, ), a.=(v.)’ —
v ) =0y ),
Pa - T - r B -
1.1.5 x(m) = xo + vort
ve(t)— vor = Knem
1.1.6 at’

Xif)=x,+v, f +——
(1) =x, +v,1 + 2

v (f)=uv, +ar
a, = const

-

vy~ =2a,(x,-x)

v, + U,
HPII OBILKCHIIII B OJHOM HaIIPABICHIIH IIVIE S=_2 < -

-




1.1.7

CBobosiHOe MajieHne. Y cCKopeHre CBOOOTHOTO TafIeHusl.

(0] Xp {-
[BrxeHve Tena, OpOIIEHHOro TMOJ VYIJIOM O K
TOPU30HTY:

".1'(r) =x;+U,t=x+U,cosa-f

e , 1
l,l'{f} =V, Tyt +gJT =¥, tUsina- I—STT

v (t)=uv, =u,cosa

v.(f)=v,, +g1f=v,5ma— gt

1.1.8

Kpusomneiinoe asiskenne. [[sipkeHne MaTepHATIBHON TOUKH 10
OKPYKHOCTH.
Vrosas # aHHeiHAA CKOPOCTD TOUKH: V = Wi .
:
2r

an PABHOMEPHOM JBIDKCHHH TOYKH IIO0 OEKPYKHOCTH @ = T = &MU .

i
=w“R . IlomHoe

Ve
].[el-iTpOCTpeM[ﬂ'e."[bHOC YCKOPCHHE TOYKH: dye = E
YCROPEHHE MﬂTEDHa.‘IbHOﬁ TOYKH —

1.1.9

TBéppoe Teso. ITocTynaTensHoe ¥ BpalljaTe/bHOe
JBYDKeHUe TBEporo Tesa

1.2

ANHAMUKA

1.2.1

WuepuyanbHble cucTeMbl OTcuéra. IlepBblli 3aKOH
Herotona. [Ipunumn otHocuTensHOCTH ['anves

1.2.2

Macca tena. [1710THOCTE BelliecTBa:

—n
Py

1.2.3

Cwrta. [TpuHIED cyNepnosHIHE CHT. Fpassoneiers = F1 T F> + ...

1.2.4

Bropoit sakor HetoToRa: 1A MaTepHanbHOi Toukn B UICO F; = maj:
Ap =FAt on F' = Knem

1.2.5

F, Fy

Tpernii 3axos HeloToHa 171 MaTepHaTbHEIX Touek: Fiy = —Fy

1.2.6




3aKoH BCEMHPHOTO TATOTCHHA: CHIbI NPHDDKSHHA MEKIY TOICUHBIMH |
mym
MaccaMu paHsL F = G

R
Cuta mokectH. IlenTp TikecTH Teda. 3aBHCHMOCTD CHILI TIKECTH OT |
1.2.7 BBICOTH! h HAZl TIOBEpXHOCTEIO MTAHETH pamHycoM R @ a2 = J'"M.u;z ]
Cua Tperna. Cyxoe TpeHHe. (R bl
1.2.8 Cita TpeHma crombkenun: Frp = uH.
Crua TpeHna moxon: Frp < uf.
R r
1.2.9 Hasnenue: p = —
1.3 CTATUKA
L
1.3.1 =
MoOMeHT Cu/ibl OTHOCUTEJILHO OCH BpallleHUs:
M| = F1, rae | — nnevo cunbl
1.3.2
YcnoBus paBHOBecust TBéporo Tena B MCO:
[M,+M,+...=0
1.3.3 1= =
|F+F+...=0
1.3.4 3akoH Ilackans
[aBnenue B )XugkocTu, nokosieiics B UCO:
1.3.5 p=py+pgh
3aKoH Apxumesa:
F s ox == P 1 11en€CIIH TEJIO Y KUJKOCTD TIOKOSATCS B
NCO, o
FApX: pg VB];ITECH
1.3.6
1.4 3AKOHBI COXPAHEHV A B MEXAHUKE
VMnynibC MaTepranbHOM TOUKHU:
1.4.1 p=myv
VmMry/ibC cUCTEMBI TeJt:
1.4.2 P=pi+pyt...
1.4.3 3aKOH M3MeHeHUsI Y COXPaHeHUsl UMITYJIbCa:

B N1ICO

Ap=A(p,+p,+..)=F At+F At+...

1 BHelIH 2 BHelIH

PeakTuBHOE JIBU>KEHUE




1.4.4

F

PaboTa CU/IbI Ha MajiOM [epeMeITeHUH:
A =|P:| |.-i'|.f|-+:|:us aa=F_-Ax

1.4.5

@

—

D
MoLHOCTb CHIIBL:
eC/I 3a BpeMms

pa60Ta CHJIBI U3MEHSETCA, TO MOIIHOCTD CHJIbI
AA

p=--

At

=F-vu-cosa

Ar—

1.4.6

KvHeTnyeckas sHeprusi MaTepraJTbHOU TOUKHU:

2 2
E

_mv _p
KUH 2 2m

3aKOH M3MeHeHUs] KNHeTUUeCKON SHeprUy CUCTEMBI
MarepuanbHbIX Touek: B MCO AEkuH = Al + A2 + ...

1.4.7

HOTEHL[I/I&IJ'I]:H&IH SHeprus:
JJId TIOTeHLIKMa/IbHBIX CHJI
A,=E Epporon—GCAE

1 noreHyy 2 1oTeHL TIOTeHI]

[ToTeHuManbHast SHEPrysi MaTepraabHON TOUKHU B
OZIHOPO/IHOM TOJIe TSKeCTH:

EHOTeHu = mgh
[ToTreHuManbHas 3Heprus ynpyro feopMUpOBaHHOIO
Tena:

2
E _kx

MoTeHL| 2

1.4.8

3aKOH M3MeHeHUs U COXpaHeHUs MeXaHUueCKOu
SHEepPruu:

Erex = Egm + EHGIEHZII-
B IICO AE,ex = Agcex senorenn. can
B IIC:D ﬂ.E}.:Ex = {].. e CIIH ﬁBEﬁ HEIIOTEHIL CHI — [}

1.5

MEXAHUYECKHWE KOJIEFAHVA 11 BOJIHBI

1.5.1

FapMOHI/IquKI/Ie Kojie0aHus MaTepHaHbHOﬁ TOUKH.




Avrimuryzna v dasza Kosebanmii. KuHeMaTnueckoe
OTMcaHue:

x(f) = Asin( wf +o, ).

v (f=x.

a(d=(v ), =—ex() >a +e'x=0,
r/ie X - CMellleHHe U3 PaBHOBECHS.

JvHamuueckoe onucaHue:
ma,=—kx,

OTO 3HAUUT, UTO

F,=—kx.

OHepreTMueckoe OmnucaHde (3aKOH  COXpaHeHUs
MeXaHU4YeCKOW SHepruu):
ol " ‘l 7
mut kRt g kA
2 2 2 2

Casi3b aMTUTATY b KoebaHuH CMeIlleHus
MaTepuaJbHOM TOUKH C aMIUTUTyAaMU KoJjieOaHUl eé
CKOPOCTH U yCKOPEHHUSI:

Upe =04, a_ =04

1.5.2

ITeprof v yacToTa KojeOaHHiA:

_2n 1
© v
[Tepuop MaJIbIX CBOOO/THBIX KOJ1e0aHuI

MaTeMaTH4eCKOIro MasdTHHKaA:

T=2EJI
E

[lepuog ~ cBOOOAHBIX  KojebaHWM  MPYKHMHHOTO
MasiTHUKA:

T=2T[JE
k

1.5.3

BoeiHyXzeHHble Konebanusi. Pe3onaHc. Pe3oHaHcHast
KpUBast

1.5.4

[Tonepeunbie ¥ 0OpoAoJibHbIE BOJHBL. CKOpPOCTh
pacrpocTpaHeHUs U JJIMHA BOJIHBI:

7=
\%

VHTepdepeHuys 1 AudpakLyisi BOJIH

1.5.5

3ByK. CKOpOCTb 3BYKa

MOJIEKYJIAPHASA OU3UKA.
TEPMOJINHAMUKA

2.1

MOJIEKYJIAPHAA ®UN3UKA

2.1.1

Mojieii CTpOeHMs ra30B, >KUJKOCTeld U TBEPABIX Tesl.




[TycTh TepMOAMHaMUYeCKasi CUcTeMa (Tesi0) COCTOUT U3
N oanHakoBbIX MoJieKys1. Torza KomyecTBO BeljecTsa
N m
N, p

2.1.2

TeruioBoe ABVDKEHHE dTOMOB 1M MOJIEKYJI BelleCTBad

2.1.3

B3auMozieiicTBre YaCTUI] BelljecTBa

2.14

HOuddy3us. BpoyHOBCKOe JBHKeHHe

2.1.5

Mopenb uaeanbHoOro rasa B8 MKT

2.1.6

Cesi3b MeX/y JaBjieHueM U CpefHell KUHeTHUueCKOU
JHepruel TMOCTYyMaTelbHOrO0 TEIJIOBOTO JIBVKEHUS
MOJIEKYJl WJjea/ibHOTO Ta3a (OCHOBHOe YypaBHeHHe
MKT):

—lmﬂvl— n;m.;v:
p=3maw= L2

i1

| 2 —
l==m-£,_.
_ll 3 T

[ )

Ll

rae m0 — Macca OZJHOM MOJIEKY/JIbI,

n=—
v

2.1.7

AbGcosoTHas Temneparypa: T =t +273K

2.1.8

CBs3b TeMIIepaTyphbl I'a3da CO cpeAHeﬁ KHUHETHUYeCKOM
9Hepme171 MOCTYIIATE€/JIbHOI'O TEIJIOBOT'O ABH)XEHHUA €0
MOJIEKYJI:

ToCT

£ _| M i:ik]‘“

2.1.9

YpaBHenue p = nkT

2.1.10

MO,Z[EJ'IB H/iea/IbHOI'0 ra3da B TepMOJAHaMHKe:
:[.YICYIBHEHHE MenrenesBa — KiameHpoHa

| BIprUKeHHEe [UT BHYTpeHHel 3HepIHH

VpaBHeHHe MeHjeneeBa — KianeiipoHa (IpIMeHHMElE (DOPMBI

3aIHCI):

o7 =""RT =vRT = NkT, p-PRT
u I

BripaikeHie 1 BH}’TpeHHeﬁ JHEPIH 0JHOATOMHOIO IISaTBHOI0

2.1.11

Taza (IpIMeHIMEle (hOPMET 3aIIICH):

U=3vRT =3 Mr =3 M RT —ve, 7= 3 p1
2 2 2u 2

P=pitpy*t...

1I€2KEHHBIX

2.1.12

W3ompoliecchl B pa3pe’keHHOM Tra3e C TOCTOSTHHBIM
yncyioMm Mosiekyl N (C TIOCTOSSHHBIM KOJIMYECTBOM
BellleCcTBa V):

nszorepmMa (T = const): pV = const ,

n3oxopa (V = const):




=const

s

n300apa (p = const):

=const

I'pacprueckoe npescTaBieHre U300poLeccoB Ha pV-, pT-
u VT- guarpammax.
OOBbeMHEHHBIH T'a30BbIM 3aKOH:

pV

“——-=const
T

HacebliieHHbIe ¥ HeHachlljeHHbIe napbl. KauecTBeHHast
3aBUCUMOCTh IUIOTHOCTH U JlaB/eHHs HaChIL|eHHOTO
rapa OT TeMIlepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HaCbIIIIeHHOT 0 napa

2.1.13

BraxkHoCTh BO3AyXa.
OTHOCHUTe/IbHAs BIAXKHOCTD:

2.1.14 o= Puapa(T)  _ Praga(T)
pHaCblluHapa ( T ) pHaCbIH_U'IapH( T )

N3meHeHMe darperaTHbIX COCTOSIHUM BellecTBa:

2-1.15 YCllapeHye U KOHJieHcalusl, KUIleHUe )KUJKOCTH

21.16 Vi3MeHeHre  arperaTHbIX COCTOSIHMM  BellleCTBa:
TIJ1IaBJIeHYe M KPUCTa/UIA3aLUs

2.1.17 ITpeobpa3oBaHue 3Hepruu B (ha30BbIX Mepexoax
TEPMOJIVMHAMUKA

2.2.1 TersioBoe paBHOBecHe U TeMIlepaTypa

2.2.2 BHyTpeHHsIs 3Heprus

Tersonepejaua Kak crocod W3MeHeHUsI BHYTpPEHHeH
2.2.3 SHepruM 0e3 coBepiiieHWss paboThl. KoHBeKIu,
TeIIONIPOBOAHOCTh, U3/TyUYeHHe

KomuecTBO TeioTkL.

Y nenbHasi TEMJI0EMKOCTD BelecTBa C:
224 Q=cmAT

Y nenbHasi TeruiotTa napoobpasoBanus L: Q = Lm.
2.2.5 Y nenbHas TeryioTa riaBieHus A: Q = Am.
Y penbHas TeryioTa cropaHusi Torvivea q: Q = gm

OnemeHTapHast paboTa B TepMOZMHaAMUKe:

A=pAV
2.2.6
Brrunicienue pabotel mo rpaduky mpoiecca Ha pV-
Jiyarpamme
2.2.7 [TepBbIii 3aKOH TePMOAVUHAMUKU:

Q,=A4 U12+A12:( Uz_U1)+A12




Auabara:
Q1z:0=A12:( U1_U2):A Uy,

2.2.8

Bropoii 3akoH TepMoAMHaMUKU. HeobOpaTumeble
TMIPOLIeCChI

2.2.9

[TpuHIMIIBI felicTBUS TeruioBbIX MaivH. KIT/I:

A O Qxcn | |O

13 OHEN _ = Harp | _1_--xcn|

) Q Q

XiHarp ZHarp ZHarp

'r'|:

2.2.10

MakcumainbHoe 3Hauenure KII/I. Lukn KapHo:
T, -T NI T,

HaTp =] — Zxem

T, T,

HATp HATD

Max N = Niygppy =

2.2.11

YpaBHeHHe TeryioBoro banaHca:

Q,+Q,+Q,+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPMYECKOE I10JIE

3.1.1

OneKTpusaLysl Tesl U eé MposB/IeHUs. DJIeKTpUYeCKUN
3apan.  [Isa  Bupa  3apsafja. OrneMeHTapHbIN
3J/1eKTPUYeCKUA 3apsf,. 3aKoH COXpaHeHust
3JIEKTPUYECKOro 3apsifa

3.1.2

B3aumopeiictBue 3apsifoB. ToueuHble 3apsi/ibl. 3aKOH
Kynona:
B O/IHOPOZIHOM BellleCTBe C AU3/IeKTPUUeCKON
TIPOHULIAEMOCTHIO

q

'|q:_ 1 k!

g1 dmeg, 17

L

-|a,

-

F=Fk

3.1.3

OnekTprueckoe rnose. Ero eicteue Ha s/1eKTpUuecKye
3apsi/ibl

3.1.4

HaHpH)KéHHOCTb 3JIEKTPHUYECKOT'O I10JIA:
F

qnpoﬁHblﬁ
ITosie ToueyHoro 3apdja: _

Eer%Ezconst.
r

KapTurHb! IMHNI HANPSDKEHHOCTH 3TUX TOJIeN

3.1.5

HOTeHL[I/Ia]'IbHOCTb 3JIGKTPOCTAaTUYEeCKOI'0 IM0Jis.
PaszHoCTh MOTEHLIMAJ/IOB U HAIIpSIXKEHUE!

A12:Q(¢1_¢2):_QA¢:QU-

HOTEHL[I/IaJleaH SHeprusa 3apda B
3JIEKTPOCTaTUYE€CKOM I10J1€:

W=q¢




A=—AW
[ToTeHuan 3/1€KTPOCTATUUECKOI'O T1O0JIA:

¢=?

CBsI3b HAINPSHKEHHOCTH TIOJSI ¥ Pa3HOCTH TIOTEHIIMA/IOB
JUIsl OTHOPOJHOTO 3j1eKTpocTatuueckoro rnosisi: U = Ed

[TpyHLMIT CyTIepro3ULIUU 3/IeKTPUUECKHX TOJIeN:

3.1.6 E=E+E,+..,0=0,+0,+...
[IpoBOJHMKM B 3/1eKTPOCTaTUYECKOM TI0JIE.
YcnoBue paBHOBeCHst 3apsiZiOB: BHYTPU MPOBOIHUKA
3.1.7 Etf= 0
BHYTPH U Ha MOBEPXHOCTU MPOBOJHUKA () = CONSt
318 wvsneKTpuKky B 3J1EKTPOCTaTUYeCKOM roe.
o JvsnekTpuyeckast IPOHULIAEMOCTh BellecTBa €
KonpgeHcaTop. D/1eKTpOEMKOCTb KOH/leHcaTopa:
c=-=L
U
3.1.9 , )
ONeKTPOEMKOCTb TIJIOCKOT0 KOHZEeHCaTopa:
€¢g,S
C= 3 eC,
[TapannensHoe coejHeHHEe KOH/JeHCAaTOPOB:
q=q,+*q,*...., U, =U,=...,C ), — C+Cy+..
3.1.10 [TocnenoBarenbHOE COeJUHEHHE KOH/IEHCAaTOPOB:
1 1.1
U=U+U,...,q,=q,=..., =—+—+...
17V, q1=q, c. cC, G,
OHeprus 3apsKeHHOro KOHZeHcaTopa:
3.1.11 w=aU_CU _q
c 2 2 2C
3.2 3AKOHBI [IOCTOAHHOI'O TOKA
Cwuna Toka:
P
3.2.1 A |50
[TocTosiHHBIN TOK: | = const
[nst noctosiHHOTO TOKA q = It
390 YcnoBus cylecTBOBaHUS 3/IEKTPUUECKOTO TOKA.
o Hanpsoxkenve U u OIC E
3akoH Oma /i1 yyacCTKa LeTu:
3.2.3 =Y
R
3.2.4 DJIeKTPUYECKoe COTIPOTUBJIEHHE. 3aBUCUMOCTb




COTIPOTHB/IEHUS] OJHOPOJHOTO TIPOBOJAHUKA OT €ro
JIUHBI W CeueHus. YJelbHOe COMpPOTHBJIEHHE

BellleCTBa.
[

R=p—
Ps
Wcrounnku Toka. 3/1C UCTOUHUKA TOKa:
E — ACTOpOHHI/IXCl/l]I
3.2.5 q
BHyTpeHHee cONpOTHB/IEHUE NCTOUHMKA TOKa
3akoH Oma 1 TOJIHOM (3aMKHYTOW) 3/IeKTPUUeCKON
uernu: E = IR + Ir, oTKyzna
=<
3.2.6 d
E.r
= R
[TapanienbHOe coejiHeHYe TIPOBOJHUKOB:
[=I1+12+.,U1=02=.,
1 1,1
— =t
327 RHElpEUUI Rl R2
[TocnenoBarenbHOe COejMHEHE TIPOBOJHHUKOB:
U=U01+02+.,11=12=_,
R .ci=R{+R,+...
Pabora sekTpuueckoro Toka: A = [Ut.
3akoH [Ixoyis — JleHua:
= I* RtHa pe3ucTope
3.2.8 Q P P
UZ
R:Q:A:I2Rt=IUt=?t
MOoILIHOCTb 3/1eKTPUYEeCKOro TOKa:
Ad
P=— =IU
At Az—s)
TersioBasi MOLLIHOCTB, BblZle/isieMasi Ha pe3ucTope:
.. UF
3.2.9 P=I'R=—=]JU
R
MolIHOCTh UCTOYHHMKA TOKA:
AA
At Ar—p0
3.2.10 CBoOoJHbIE HOCHUTENN 3MeKTPUYeCKUX 3apsiioB B

MPOBOJHMUKAaX. MexaHM3Mbl NPOBOJVWMOCTU TBEPABIX
MeTa/UIOB, PacTBOPOB U PacIl/IaBOB 37eKTPOJIUTOB,




ra3oB. [TonyrnipoBogHuku. [10o/ynpOBOHUKOBBIN AMO],

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aUMO/IeCTBUE MarHuTOB.

MaruuTtHoe mosie. BeKTOp MarHUTHOW WHAYKIWU.

[TpyHLMIT CyTIeprO3ULIMM MarHUTHBIX TOJIeH:
B=B,+B,+...

JIVHUM UHAYKUUMU MarHUTHOro mnosis. KapTtuHa nuHUiA
WHIYKLUMA  MarHUTHOrO  TOJiA  TMOJIOCOBOTO U
T10/TKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB

3.3.2

OnbiT OpcTena. MarHuTHOE 110J1e TIPOBOAHUKA C TOKOM.
KapTyrHa MHri UHAYKLMU MarHUTHOTO T10J151 I/TUHHOTO
MpSIMOTO  TPOBOJHMKA M 3aMKHYTOr'O KOJIBLIEBOTO
TPOBOJJHMKA, KATYILIKU C TOKOM

3.3.3

Cuia Amriepa, eé HarpaB/ieHHe U BeJIMUMHa:
F ,=IBlsina

3.3.4

Cwuna JlopeHiia, eé HaripaB/ieHHe U BeJIMUMHA:
F.»= | q | vBsina

Jlop

|q|vBsina
TZIe O — yrOJl MeXKy BEKTOPaMH

[IBIKeHHe 3apsDKEHHOW YaCTULl B OJHODPOAHOM
MarHUTHOM T10J1e

3.4

SJIEKTPOMAT'HUTHAA MHOYKOWA

3.4.1

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

3.4.2

flBneHve  sMeKTpOMarHUTHOM — wHAYyKUuMU. D/C
WHJYKLWU

3.4.3

3aKOH 3/1IeKTPOMarHUTHOM UHAYKLMK Papazes:

AD

3.4.4

3/AC uHAYKLUMY B TIPSIMOM TIPOBOJIHUKE JIJTUHOM 1,
JIBIDKYILL[EMCSI CO CKOPOCTBIO
B OZIHOPO/JHOM MarHWTHOM Iosie B:
| E; | =Blvcosa , rae a — yron mexay BeKTopoM B u
HOpPMaJlbto

3.4.5

IIpaBusio JleHnia




D
VHyKTUBHOCTb: L:T , i @ = LI

CamouHpykums. 3JC caMOMHAYKLUU:

3.4.6 AT
E,=-L"| =-LI
Af | g
OHeprusi MarHUTHOT'O T10J151 KaTYILIKK C TOKOM:
2
3.4.7 w =Ll
b2
3.5 IJIEKTPOMAT'HUTHBIE KOJIEBAHUA N BOJIHBI
KonebaTenbHbIi KOHTYDP. CBobogHbIe
3/IeKTpOMarHuTHele  KosebaHusi B HJeaqbHOM
KosiebaTesTbHOM KOHTYpe:
(4(1) =10 1 + ;)
.-I ' '
l" PR r i ) i !
351 |{(t)=q, =g, cos(of+@,)=I__ cos|ot +q,)
®opmyna TomcoHa:
T=2nvLC
, OTKy/ia
21 1
W=—=—,
T +JLC
CB#13b aMIIMTY/[bI 3apsi/ja KOHZ,eHCaTopa C aMIUIUTY oM
CWIbl TOKa TPH CBOOOJHBIX 3/IeKTPOMAarHUTHBIX
KosiebaHUsIX B HWZiealbHOM KojiebaTelbHOM KOHTYpe:
qﬂllﬁ = ﬂ
L3
359 3aKOH  COXpaHeHUsI  JHEPrUM B  HU/leaJbHOM
" KosiebaTesThHOM KOHTYpe
353 BbIHY)K/IeHHbIe ~ 3/IeKTDOMarHUTHbIe  KoseOaHwusl.
o Pe3oHaHC
[Tepemennbii ToK. [IpousBojcTBO, Tepejaya U
rotpebJsieHre 3MeKTPUYeCKOl SHePrUn
3.54 cu’ r* _cu’_ LI’
+ = mer = = — const.
2 2 2
3.5.5 CBoycTBa  3/1€KTPOMarHUTHBIX  BOJIH.  B3aummHas

OpUEeHTalUsi BeKTOPOB B 3/IEKTPOMarHUTHOW BOJIHE B
BaKyyMe:
E1Blc




3.5.6

[ITkana 57€KTPOMAarHUTHLIX BOJH. [IpuMeHeHue
3/IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[TpsimonuHelHOe pacripocTpaHeHne cBeTa B
0/IHOpO/IHOM cpejie. ToueuHbl KUCTOYHMK. JIyu cBeTa

3.6.2

3aKOHbBI OTPAKEHUS CBETA.

a=p
alP

Ve

3.6.3

HOCTPOEHI/IQ H306pa>KEHHﬁ B TIJIOCKOM 3€pKdJie

3.6.4

3aKOHbI [1peJIOMJIeHUs CBeTa.
[IpenoMiieHue cBeta:
n, sina =n, sinf3.

AOGCOTIOTHBIN TIOKa3aTes b MPeIoMJIeHHsI:

OTHOCUTeNBHBIN TOKA3aTe/lb TpejIoMJIeHUA:

n \%
2 1
n ——t=—

1

Xog iyyeil B mpu3Me.

1,..!__ — 1'.‘!: . ;Iil:‘_ = Jil:}':

CooTHo11eHre YacTOT U COOTHOLLIEeHHe [JIUH BOJIH MPU
repexofie MOHOXPOMaTUUeCKOr0 CBeTa yepe3 IpaHuLly
pasziena ByX ONTUYECKUX CpeJl:

3.6.5

ny,<n; n,

(:!.“]J

[TonHOe BHyTpeHHee OTpakeHue.
[IpefesbHBINA yro/1 MOJIHOTO BHYTPEHHEr0 OTPayKeHUS:

) 1 n,
sina,,=——=—
n,

OTH

3.6.6

Cobwuparoliie ¥ pacCerBaroIIye TUH3bL. TOHKas JTMH3A.
@DOKyCHOe pacCTOsIHMe W ONThYecKasi Cuja TOHKOM

1
. D=—
JINH3BI: F

3.6.7

dopmyJsia TOHKOM JIMH3bI:




()

“F

F\ h
f

W
B ciyyae paccemBarolLeid JTMH3bI:

3.6.8

D0=>F=i0,
D

r=t=1l1,

H

Xop myua, TIPOILEAIIET0 JUH3Y TO[ MPOW3BOJILHBIM
yIJioM K eé rylaBHOW omnTuueckoil ocu. IToctpoenue
1300pa’keHUI TOUKH U OTpe3Ka MPsSIMOU B COOMPAOIIUX
Y pPaCCEMBAIOIIMX JIMH3aX U MX CUCTEMaxX

3.6.9

doroanmapaT Kak ONTHYecKud mpubop. I'7a3 Kak
ONTHUYeCKasi CUCTeMa

3.6.

Wntepdepentiss cBeta. KorepeHTHble HMCTOUHUKHU.
YcnoBusi Habmo/eHNUsT MaKCUMYMOB 1 MUHHMYMOB B
vHTep(epeHI[MOHHON KapTUHe OT ABYX CHH(a3HbIX
KOTepeHTHBIX VICTOYHHKOB:

A
MAKCIIMYMBI — A=2m—, m=0,£1,22.+3,

"

N3
MITHIIMYMBEI — A=(2m+ 1_]; , m=0,£1,£2.+£3 .

Y

3.6.11

Oubpakuuss  cBeta. [IudpakuyoHHass — peruéTka.
YcnoBue Hab/moOAeHUs TIaBHBIX MAaKCHMyMOB IIpU
HOpPMa/bHOM TMaJleHUM MOHOXPOMAaTHM4yecKoro cBeTa C
JJIMHOW BOJIHBI A Ha pelléTKy ¢ nepuozom d:
dsing,=mA,m=0,+(—1,+({—2,+(—3,...

3.6.12

Jucnepcus ceeta

KBAHTOBAA ®M3UKA

4.1

KOPITY CKYJISPHO-BOJTHOBOW IYAJIN3M

4.1.1

['uniore3a M. I11aHka o kBanTax. @opmysa [lnauka: E =
hv

4.1.2

@®oToHbI. JHeprus (HoToHa:




hc

E:hv=7=pc

Wmnynbe ¢poToHa:
_E_hv_h
p c ¢ A

4.1.3

@otosddext. Onbitel A.I. CroneroBa. 3aKkoHBI

dhoToadekTa

4.1.4

YpaBHeHue DiiHLITeMHA 71 poTo3dPekTa:
E =ABbixoga+E

¢hoToHa KWUH max

hc
A b
A =hv, =—

BbIXOZA Kp A

F,I[e ’ ECI)OTOHE[ = hV =

2
E _mvmax:eU

KUHmax ~—_ ) 3an

4.1.5

[aBneHue cBera.

HaBneHre cBeTa Ha TIOJHOCTBIO  OTPaKArOLYIO
[OBEPXHOCTb U Ha IIOJIHOCTBIO  IIOIJIOLIAFOIIIYIO
TIOBEPXHOCTb

4.2

OU3NKA ATOMA

4.2.1

[11aHeTapHas Mozieslb aToMa

4.2.2

[MToctynatel bopa. V3nyueHue u norsoijeHre (pOTOHOB
[Py 1iepexofie aTtoMa C OJHOIO YPOBHS SHepPruM Ha

JIpyTroM:
_he

mn

hv E. —E

i

“mm

4.2.3

JIvHeliuaTble CTIEKTPHI.
CrieKTp ypOBHeli SHepruu aToMa Bo/[0po/ia:

_ -1363B

n-

E

"

n=1,23 _.

4.3

OU3NKA ATOMHOI'O A1PA

4.3.1

HyknonHasi mozienb sinpa I'elizeHOepra — VBaHeHKO.
3apsp saapa. Maccosoe yncsio szpa. Y30Tormnsl

4.3.2

Pa/i0akTMBHOCTS.
Anbda-pacnag;
X—>55Y+ jHe
bera-pacnaz,.
OneKTpOHHbIN [-pacrnaz;

A A 0
zX2z Y + je+v,

[To3uTpoHHbIN [-pacnaj;




XAV + Yz 4y,

['amMmma-u3znyuenuve

3aKoH PaArOaKTUBHOI'O pacrid/a:

-t
N(t)=Ny 2T
4.3.3
[IycTh m — Macca paJjiOakKTUBHOIO BelljecTBa. Torga
-t
m(t)=myx2"
4.3.4 AnepHsbie peakiuu. [leneHve u CUHTE3 sifiep
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