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Pabouas mporpaMma mno yueoHomy mpeaMery «®Dusuka» (yryy0/IéHHbIH YPOBEHb)
(npeagmeTHass o0sacTh «EcTecTBeHHO-HayuyHbIe TNpeAMeTbI») (/lasiee COOTBETCTBEHHO —
nporpamma 1o ¢usuke, HU3MKa) BKIOYAET MOSCHUTEBHYIO 3alMCKy, COAep)KaHue 00ydeHws,
TUIaHUPYEMbIe Pe3yJ/IbTaThbl 0CBOEHUSI POTPAMMBI TI0 (PU3HUKE.

INOACHUTEJ/IBHASA 3AITMCKA

[Tporpamma 1o ¢u3uKe Ha YpoBHe cpeZiHero obiiiero obpasoBaHust paspaboTaHa Ha OCHOBe
TI0/I0KeHU U TpeOOBaHWIA K pe3y/ibTaTaM OCBOeHMss OCHOBHOW 00pa30BaTe/IbHOW MPOTrpaMMBl,
npeacraBieHHbix B ®I'OC COO, a Takke c yuétoM desepasbHON paboyell TPOrpaMMbl
Bocriutanus 1 KoHuenmmy nperiofaBanust yuebHoro npeaMeTa «®Pusmka» B 00pa3oBaTenbHBIX
opraHu3zaiusax Poccuiickoii  ®epepanuy, peanr3yloOLMX OCHOBHble —0Opa3oBaTe/bHbIe
NIpOrpaMMBl.

[lporpamma 1o (¢usuke omnpefensieT 00s3aresibHOe TpeAMETHOE  COZeprKaHue,
yCTaHaB/MBaeT pPEKOMEH/IyeMyI0 TI0C/Ie/IOBaTelbHOCTh WM3yUeHWs TeM U pasfenioB y4eOHOTO
ripe/iMeTa C Y46TOM MeKITPeJJMEeTHBIX U BHYTPUTIPeJMEeTHBIX CBsi3el, TOrMKU yueOHOTro rpotiecca,
BO3pacTHBIX 0CoOeHHOCTel oOyuaromuxcs. [Iporpamma 1o ¢usmke AaéT npesicTaB/ieHre O TiefsiX,
cofiep>kaHuu, o01ieli ctpateruu 00yueHUs], BOCITUTAHUSI U Pa3BUTHs 00yUaroIMXCsl Cpe/ICTBaMU
yueOHOro npeaMeTa «®du3nka» Ha yriayOJEHHOM YPOBHe.

Nsyuenne Kkypca ¢u3uKu YIiayO/JEHHOrO YpOBHSI TI03BOJISIET peaan30BaTh 3ajauM
npodeCcCHOHaIbHOM OpPHeHTAL|Y, HarpaB/leHO Ha CO3/jaHue YC/IOBUW [Jis TPOSIBJIEHHSI CBOUX
VHTe/UIeKTyaJbHbIX U TBOPYECKUX CIOCOOHOCTeM KaKAbIM  00yYarluMmcs, KOTOpbie
HeoOXOAWMBI [T TIPOJO/DKEHMsT 00pa3oBaHWs B OpraHu3alusax —MpodecCHOHaIbHOTO
o0pa3oBaHUs 10 pa3UYHbIM (PU3UKO-TEXHUUECKUM U WH)KeHEPHBIM CTeLiiaTbHOCTSIM.

B mporpamme 1o (usMuke ornpefensitOTCs TJIaHUPyeMble pe3yJibTaTbl OCBOEHUsl Kypca
¢u3MKY Ha ypOBHe cpe/iHero o61ijero o6pa3oBaHus: TMYHOCTHLIE, MeTarpeIMeTHbIe, TIpeiIMeTHbIe
(Ha yrny6s1éHHOM ypoBHe). HayuHO-MeTo0/10rMuecKoii OCHOBOH [ijist pa3paboTKu TpeOoBaHUM K
JIMYHOCTHBIM, MeTaripeIMeTHbIM U TIpeJAMEeTHbIM pe3yJ/ibTaTaM O0yYaroluXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHe Cpe/iHero o0ijero obpa3oBaHUsl Ha yrayO/JEHHOM YDOBHE,
SIBJISIETCSI CUCTEMHO-ZIeITeTbHOCTHBIN TIOXO0/I.

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

TJIaHUpyeMble pe3y/IbTaThl 0CBOeHUsI Kypca (PU3UKK Ha yriy0/éHHOM YPOBHE, B TOM UKMCIIe
npe/IMeTHbIE Pe3y/IbTaThl TI0 roZjaM 00yJeHus;

cofiep>kaHue yyeGHoro npeaMeta «PusmKa» 10 rojiaM 00yuyeHusl.

[Tporpamma mo ¢u3uKe HMeeT TMPUMEPHBIM XapakTep W MOXKeT ObITb HCIOIb30BaHa
yuuTessiMu (PU3UKU [IJisi COCTaB/IeHUs] CBOMX PabouMXx Mporpamm.

[lporpaMma 10 (u3MKe He CKOBbIBaeT TBOPUECKYID WHULIMATUBY YuMTeneld W
TIpeJIOCTaB/IsieT BO3MOXKHOCTU [ijisi  peayM3aliii  pas/MyHbIX MeTOJUUeCKHUX TII0/IXOJ0B K
TIperioiaBaHuIo (PM3UKH Ha yTrTy0IEHHOM ypOBHE TTPU YCIOBUY COXPaHeHUs 00sI3aTe/IbHOM YyacTh
CoZleprKaHusl Kypca.

du3rKa Kak HayKa 0 Haubosiee 00IIMX 3aKOHAX MPUPO/IbI, BEICTYTIAs B KaueCTBe yuebHOro
rpeJiMeTa B IIIKOJIe, BHOCUT CYIL[eCTBeHHBI BKJ/aJi B CUCTeMY 3HaHUI 00 OKpy’KarolleM MUpe.
IkonmbHBIA Kypc OH3MKM — CHCTEMOOOpa3yIoIWi [/l eCTeCTBeHHO-HAyUHBIX y4eOHbBIX
TIpeJIMeTOB, MOCKOJIbKY (pr3ruecKre 3aKOHBI JIe)KaT B OCHOBE TPOL[eCCOB U SIBJIEHUH, H3ydaeMbIX
XuMuel, ouosorveli, ¢usnyeckoil reorpadureit u actpoHomuel. Vcronb30BaHHe W aKTUBHOE
npuMeHeHre (U3MUeCKUX 3HAHWM Orpe/ie/Iuo XapakTep U OypHOe pa3BUTHe pa3HOOOpa3HBIX
TeXHOJIOTUI B cdepe 35HEPreTWKW, TPAHCIIOPTa, OCBOEHMs KOCMOCA, TIOMy4YeHHs HOBBIX
MaTepuajioB C 3a/laHHbIMU CBOWCTBaMM. M3ydyeHue (U3MKA BHOCUT OCHOBHOW BKJaZ, B
(opMHpOBaHe eCTeCTBeHHO-HayUHOUM KapTHHBI MUpPa 00yJarorerocs, B GoOpMUpOBaHKEe YMEeHUH
TIPUMeHSITh HayYHbIH MeTO/] TI03HaHUs TPU BLITIOJTHEHUM UMU YUeOHBIX UCCIeJOBaHUM.



B ocHOBy Kypca ¢u3MKK Ha ypoBHe cpefHero o0ijero oo6pa3oBaHusi MOJIOXKEH Psifi ek,
KOTOpbIE€ MO>KHO PaCCMaTPUBATh Kak MPHUHIUIIBLI €T0 MOCTPOEHHUSI.

Hoes yenocmuocmu. B coOTBeTCTBUY C Held KYPC SIB/SI€TCS JIOTHYeCKH 3aBepIIEHHBIM, OH
COZIep)KUT MaTepuan M3 BceX pasfiesioB (PM3MKH, BK/IFOUAeT KaK BOIPOCH! K/aCCUUECKOH, TakK M
COBpeMeHHOM! (PM3HKHU.

Hoes 2enepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca GU3rMKd 00beJUHEH BOKPYT
¢u3nuecknx Teopuil. Bexayumim B Kypce sBisercs (OpPMUPOBaHWE TIPeJCTaBI€HUHA O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIeCTBe U ToJie.

Hoesn eymanumapu3ayuu. Eé pean3aiiys mpejrnosnaraet UCIo/Ib30BaHHe T'YMaHUTapHOTO
roTeHIMasa (U3NUeCKol HayKu, OCMBIC/IEHHE CBSI3W Pa3BUTHS (PU3UKU C Pa3BUTHEM 0O0IIeCTBa, a
TaK>Ke C MUPOBO33peHUYeCKMMU, HDABCTBEHHBIMHU U 9KOJIOTHYeCKUMU TIPOOIeMaMHu.

Hdes npuknadHoli HanpaeneHHocmu. Kypc ¢pusuku yriy6/16HHOro ypoBHS Ipe/irosiaraeTt
3HAKOMCTBO C IIMPOKHMM KPYIOM TeXHWYeCKHUX M TeXHOJIOTMYEeCKHUX TMPUI0KEeHUH H3y4YeHHBIX
Teopud M 3aKOHOB. [IpM 3TOM paccMaTpUBalOTCS Ha YpPOBHe OOIIMX TIpe/CTaB/eHUH u
COBpeMeHHbIe TeXHUUeCKHe YCTPOUCTBA, U TEXHOIOTHH.

Hoesn 3Kono2usayuu peanusyeTcs TOCPEACTBOM BBeJEHUSI 3/71eMEHTOB COJeprKaHusl,
TIOCBSIILIEHHBIX JKOJOTMYeCKMM MpobieMaM COBPeMEHHOCTH, KOTOPbIe CBsi3aHbI C Pa3BUTHEM
TeXHUKH U TeXHOJIOTHH, a TaKXKe 00CyK1eHust TIpo6JieM palioHaIbHOTO TIPUPO/IOTIOIb30BaHUs U
5KOJIOTUUeCcKol 6e301acHOCTH.

OcBoeHre Cojiep>KaHusI TIPOTPaMMBbI 10 (PH3UKe [JO/DKHO ObITh MOCTPOEHO Ha MPHHIUIMAX
CHCTEMHO-/IesITeJTbHOCTHOTO TI0/IX0Aa. [y GU3nKM peany3alyist STUX MPUHLIMIIOB 6a3upyeTcst Ha
UCTI0/Ib30BAaHUM CaMOCTOSITE/IBHOTO SKCIIePUMeHTa Kak I10CTOSIHHO JieiicTBytolero (akropa
yuebHoro nporecca. 1151 yriy61éHHOTO YPOBHS — 3TO CUCTeMa CaMOCTOSITE/TBHOTO YUYeHUUIeCKOT0
IKCIePUMEHTa, BKJIFOYAIOIIero (pPOHTa/IbHbIE yueHUYeCKHe ONbIThI MPU H3yueHUHd HOBOTO
Marepuasa, JabopaTopHble paboThl M PabOTHI MPAKTUKyMa. [Ipy 3TOM BO3MOXKHBI ZiBa criocoba
peanu3aryy GU3NUeCcKoro MpakTUKyMa. B TiepBoM ciiydae MpakTUKYM TPOBOJUTCS MO0 B KOHLIE
10 u 11 knaccoB, b0 TOC/Ie TIePBOTO ¥ BTOPOTO MOMYTO/AWH B KaXKZOM M3 3THX K/1acCoB. Bropoii
crocob — 3T0 MHTerpauusi paboT MpakTHKymMa B CHUCTeMy JiabopaTOpHbIX paboT, KOTOpble
TIPOBOZISATCSL B TIpollecce M3ydyeHusi pas3zena (tembl). IIpu 3ToM mof paboTamy TpakTUKyma
TIOHMMaeTCsl CaMOCTOSITe/IbHOe — UCC/ie[joBaHWe, KOTOpOe TIPOBOJAUTCS IO PYKOBOZCTBY
CBEPHYTOr0, 000011EHHOTO BH/ja 6€3 MoIaroBoil MHCTPYKLHH.

B nporpamme 1o ¢u3rKe crcTemMa yueHUUeCKOTro SKCIepUMeHTa, labopaTopHbIX paboT u
TpaKTHKyMa Ipe/iCTaBeHa eJUHbIM repeuHeM. BbIOOp TeMaTUKy fJisi 3TUX BHUOB YUYEHUUECKHX
NpakTHUUecKux paboT OCyIecTB/IsSeTCs yyaCTHUMKaMK 0Opa3oBaTe/bHOTO Ipoljecca UCXOAs U3
oco0eHHOCTell TOYPOYHOTO TJIAHMPOBAHUSI M OCHamleHWs KabuHera ¢usuku. Ilpum sToM
obecrieunBaeTcsl OBJaJieHWe OOYYAIOIIMMHUCS YMEHWsSMHU TIPOBOJWTL TIPSIMble U KOCBEHHbIE
M3MepeHHs, WCCIef0BaHMSl 3aBUCUMOCTe (DM3MUeCKHX BEeJIMUYMH M TIOCTAHOBKY OIIBITOB TIO
TIPOBEpPKe MPeJI0KEHHBIX TUIOTE3.

Bosbilioe BHUIMaHMe y[esisieTcsl pelieHn0 PaCYETHBIX M KaueCTBeHHBIX 3ajau. [Ipu sTom
JUIS paCUéTHBIX 3aflay TIPUOPUTETOM SIBJISIFOTCS 3a[jau C SIBHO 3aZlaHHOW U HESBHO 3a/laHHOM
¢r3rUeCcKoi MOJie/TbIO, TIO3BOJISIFOLIYE TIPUMEHSTh U3yUeHHbIe 3aKOHbI ¥ 3aKOHOMEPHOCTH KaK U3
OJJHOTO pasjesia Kypca, TaKk WM WHTETPUPYsl NpPUMEHeHWe 3HaHWK W3 pasHbIX paszeson. [Iis
KaueCTBeHHBIX 3a7lay TPUOPHUTETOM SBJSIFOTCS 3a/laHWs Ha 0OBsCHeHWe/Tpe/iCKa3aHue
TIpOTeKaHUsl (PU3NUYECKUX SIBJIEHUH U TPOLIECCOB B OKPY’Karollel >KU3HH, TpeOyrolye BbiOOpa
¢u3rUeCcKoi Moie/u [iisl CUTYaL[ TIPAaKTUKO-OPHeHTHPOBAHHOTO XapaKTepa.

B cootBerctBun c TpeboBanusMu PI'OC COO K MarepUasbHO-TEXHUUECKOMY
obecrieueHr0 yueOHOTO Tpoljecca Kypc (GU3UKW yriyOAEHHOTO YPOBHS Ha YPOBHE CpPeIHEero
obijero obpa3oBaHusl [O/DKEH M3yuyaTbCsl B YC/AOBUSIX TNpejMeTHoro KabuHera. B kabuHere
bu3uKy 10/DKHO OBITH He0OX0AUMOe TabopaTopHOe 000pY/J0BaHMe [/l BLITIOTHEHUS YKa3aHHBIX
B TIporpamMe 10 (M3UKe YUeHHUeCKUX OTIBITOB, JaO0OpPaTOPHBIX pabOT M pabOT MpaKkTHKyMa, a
TaK)Ke IeMOHCTPALMOHHOe 000py/Zi0BaHMe.



IeMoHcTpaioHHOe 00opy/j0BaHWe (OPMHUPYeTCsi B COOTBETCTBHM C TIPHUHLIATIOM
MUHUMa/bHOM J0CTaTOUHOCTH M obecrieurBaeT MOCTAHOBKY Iepeurc/ieHHbIX B TIPOrpaMMe T10
¢u3MKe K/IHOUEBBIX JI€MOHCTpaLil [/Isi WUCC/Ie[0BaHUSl U3y4yaeMbIX SIBJIEHHMM U TPOLIECCOB,
IMMUPUUECKUX U PYHAAMeHTaTbHbIX 3aKOHOB, X TEXHUUECKUX MTPUMeHeHUH.

JlabopaTopHoe 00OpyZiOBaHWe /ISl YUEHWUECKHX TMPAKTUUecKux pabot ¢opmupyercs B
BHJIe TeMaTHUeCKHUX KOMILIEKTOB M o0ecrieurBaeTcsi B pacuyéTe OFHOTO KOMILIEKTa Ha ABYX
obyuatomuxcsi. TemaTnueckue KOMIUIEKTHI J1laDopaTOpHOTO 00OpYy/OBaHUS [JO/DKHBI OBITH
TIOCTPOEHbI Ha KOMITJIEKCHOM MCIO/Ib30BaHUM aHAJOTOBBIX M LM(POBBIX MPUOOPOB, a Takke
KOMITBIOTEPHBIX M3MEPUTE/ILHBIX CHCTEM B BH/[e LIM(PPOBBIX 1abopaTopHi.

OCHOBHBIMU Lie/ISIMU U3yueHust Pu3rKK B 0011ieM 00pa30BaHUM SIBJISIFOTCS:

(opMHpOBaHKe UHTepeca U CTpeMsIeHusT 00yJaroIIMXCsl K HAYYHOMY M3YYeHHIO TTPUPOJBI,
pa3BUTHE UX UHTe/IEKTYaIbHbIX ¥ TBOPUYECKUX CIIOCOOHOCTeN;

pasBUTHe TIpeJCTaB/eHM O HayuyHOM MeToje [I03HaHWs U  (OpPMHpOBaHHE
VICC/Ie[|0BATe/IbCKOTO OTHOLLIEHHS K OKPY KarOLUM SIBJIEHHUSIM;

¢opMHpOBaHHe HAay4yHOTO MHPOBO33pDeHHsl KakK pe3y/bTaTa W3y4yeHHsI OCHOB CTPOEHMUs
MaTepuu 1 GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKHY;

(opMrpOBaHrEe yMEHHWI OOBSCHSATH SIB/IEHUS C WCIIO/b30BaHMEM (U3MUYEeCKUX 3HAHWUN U
Hay4HbIX JI0Ka3aTe/bCTB;

(hopmHpoBaHye Npe/iCTaB/IeHUM 0 POsiv (PU3UKH [1J151 pa3BUTHS PYTUX eCTeCTBEHHbIX Hayk,
TeXHUKH U TeXHOJIOTHUH;

pa3BUTHE TIPeJICTAB/IEHUA O BO3MOXHBIX cdepax Oyayijedt mpodeccroHaTbHON
JiesiTeNTbHOCTH, CBSI3aHHBIX C (U3UKOM, TIOATOTOBKA K JajbHeillieMy OOy4yeHHIO B 3TOM
HarpaB/IeHUH.

HocTiwkeHne 3TUX Lesedl obecrieunBaeTcsl pelllieHWeM C/IeAYIOMIMX 3afZiau B TIporiecce
M3yueHus Kypca pU3MKy Ha YpOBHe CpeZiHero obirero obpa3oBaHUs:

npuobpeTeHre cucTeMbl 3HaHUN 00 0OHIMX (M3MUECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TeOpUsiX, BK/IFOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (PM3KKY, 3/1eKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U
3/1eMEeHThI acTpO(H3UKY;

(opMrpOBaHre YMeHHI IPUMEHSITh TeopeTHUecKre 3HaHUS [/t 00bsicHeHUsT (pr3nIecKux
sIBJIEHU B TIPUPO/Ie U /ISl TIPUHSATHS MPAaKTUUeCKUX PellieHuH B MOBCeIHeBHOW JKU3HU;

OCBOeHHe Crioco00B pellieHHsT pPa3/TMUHbIX 3a/]au C SIBHO 3a/laHHOW (U3MUYeCKON MOJIenblo,
3a/ja4, MO/pa3yMeBalolIMX CaMOCTOsITelbHOe CO3/aHue (U3UUeCcKOr MoJenH, aJeKBaTHOU
YCJIOBUSIM 3a/lauy, B TOM UMCJIe 3a/jau MH)KeHepHOIo XapakTepa;

noHMMaHWe (U3UYeCKUX OCHOB U TIPUHLIMIIOB JIeMCTBUSI TeXHUUECKUX YCTPOWCTB U
TeXHOJIOTUYeCKHX MPOLIeCCOB, UX B/IMSTHUS Ha OKPY’KaloILyH0 Cpealy;

OB/aZleHWe MeTOJaMU CaMOCTOSITe/IbHOrO IJIAHUPOBaHUSI W TIPOBeJeHUs] (PU3UUeCKHUX
S5KCTIepUMEHTOB, aHajlu3a W UWHTeprnpeTaldyd HH(OpMaluM, OrpejeseHusl [JOCTOBEPHOCTH
TI0JyUYeHHOT'0 pe3y/bTara;

CO3JlaHMe YCJIOBUM [Ji Pa3sBUTHS YMEHHUM IPOEKTHO-HUCC/Ie[0BaTebCKOM, TBOPUECKOU
JlesITe/IbHOCTY;

pa3BUTHe UHTepeca K cepam rpodecCUOHaNIBHOM leATeNbHOCTH, CBSI3aHHOM C (DM3UKOM.

B cootBercTBuM c TpeboBanusimu @I'OC COO yrnybaéHHBIN YPOBeHb U3ydeHus: yueOHOTro
npeamera «PU3MKa» Ha ypPOBHe CpefiHETO 001ero oOpa3oBaHUs BhIOMpaeTcs 00yUarormMucs,
TJIAHUPYIOIIMMHU  TIPOJI0JDKeHHe 00pa3oBaHMs 10  CIeLUaJbHOCTSM  (DHU3UKO-TeXHUYeCKOTo
npoguIs.

Ha u3yuenue ¢pusuku (yriy0/iéHHBIA YPOBeHb) Ha YPOBHe cpefiHero o0iiero oopa3oBaHus
otBogutcs 340 yacos: B 10 kacce — 170 yacoB (5 uacoB B Hefiento), B 11 knacce — 170 vacos (5
YyacoB B HeJIeJI0).

[TpepnaraemMslii B mporpamMme 1o Gu3nKe repeueHb 1a00pPaTOPHBIX M MTPAKTUUECKUX paboT
SIBJISIETCSI pEKOMEH/IOBaHHbIM, YUMTesb [efaeT BbIOOp TIpOBejeHHusi 1abopaToOpHBIX paboT u
OTTBITOB C YUETOM MH/IUBH/yaIbHBIX 0COOeHHOCTeH 00yUaromuxcsl.



COJEPXAHUE OBYYEHUSA
10 K/ITACC

Pa3fien 1. HayuHblii MeTOA MO3HAHUA NPHPO/BI.

dusrka — QyHAaMeHTa/lbHas HayKa O mpupofe. HayuHblii MeTo/ MO3HaHUSI YU MeTO/bl
WCCieJoBaHUsT PU3NUeCKUX sIBJIeHUI.

OKCIiepUMeHT U Teopus B Tpoliecce Mo3HaHUs NpUpoAbl. HabmoeHre 1 3KCIIepUMEHT B
dusuke.

Crioco6nl M3MepeHUs: (pU3NUECKUX BeTWMUMH (aHA/JOrOBble U IU(PPOBbLIE HW3MepUTe/IbHbIE
NIpUOOPBI, KOMITBIOTEPHbBIE TaTIYUKOBBIE CUCTEMBI).

[TorpemHoCTH U3MepeHUH GU3NUeCKUX BeJTUUUH (abCOMIOTHAS U OTHOCUTE/IbHAS).

MogenvupoBaHre (GU3NUECKUX SIBJIEHUN W MPOLECCOB (MaTepyasbHasi TOUKa, abCOMIOTHO
TBEp/I0€e TeJl0, uieanbHasi XKUJAKOCTh, U/lea/ibHbIN ra3, TOUeuHbli 3apsy). ['unoresa. Pusmyeckuii
3aKOH, TPaHULbl er0 MpUMeHUMOCTU. PU3nyeckasi TeOpUs.

Ponb u mecto ¢u3uMku B (POpMHpPOBaHWMM COBPEMEHHOW HayyHOW KapTWHbI MUpa, B
MPaKTUYeCKOU J1esiTeNTbHOCTH JIFOJIe.

YueHnuueckuti 3xcnepumeHnm, 1abopamopHble pabombl, NPAKMUKYM.

W3mepeHue cuibl TOKA U HaMPsKeHUs B L[eTTH MTOCTOSIHHOTO TOKa MPY TTOMOIIM aHaI0T OBbIX
Y [TUGPOBBIX U3MEPUTE/IbHBIX TIPUOOPOB.

3HaKOMCTBO ¢ 1jppoBoii y1aboparopueii 1o ¢usnke. [Ipumepsl n3MepeHus GpU3NIECKHX
BeJINUMH TIPU IMOMOIIM KOMITbIOTEPHBIX JJaTUYMKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe gaBwKeHWe. OTHOCUTEBHOCTb MeXaHWUYeCKoro AswkeHus. Cucrema
oTCUéTa.

[TpsiMast u oOpaTHast 3aZlaul MEXAHUKH.

Pajmuyc-BeKTOp MaTepuasbHOM TOYKW, €ro TIPOeKI[MM Ha OCH CHUCTeMbl KOOpAMWHaT.
Tpaekropus.

[TepemerieHue, CKOpOCTb (CpefiHsIsi CKOPOCTb, MT'HOBEHHasi CKOPOCTb) M YCKOpeHHe
MaTepuaabHOW TOUKM, UX TMPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. Cro)KeHue mepeMelleHuid U
CJI0KeHHe CKOPOCTeM.

PaBHOMepHOe 1 paBHOYCKOpeHHOe MpsSIMOJIMHeHHOe ABMKeHre. 3aBUCMMOCTb KOOP/IMHAT,
CKOPOCTH, YCKOPEeHUsI U MyTU MaTepruabHOU TOUKHA OT BDEMEeHU U UX IPaPUKU.

CBobosiHOe TafieHue. Y cKopeHue cBOO0IHOTO TiafieHus. JBrkeHue Tesa, OPOIIIeHHOTO TIo/
YIJIOM K FTOPU30HTY. 3aBUCUMOCTb KOOD/IUHAT, CKOPOCTH M YCKOPeHUsl MaTepUa/JibHOM TOUKU OT
BpPeMEeHU U UX rpaduKu.

KpuBosinHeliHoe fBvkeHue. JIBr>keHre MaTepuaJbHOW TOUKH 110 OKPY)KHOCTH. YTJIOBasi U
nvHelHasi ckopocTh. [lepuos m yacrora obpamenus. LleHTpocTpemuTesnsHOe (HOpPMalbHOE),
KacaTe/ibHOe (TaHTeHLMa/IbHOe) U M0JTHOe YCKOpeHre MaTepuaibHOW TOUKH.

TexHuueckue YCTPONWCTBA U TEeXHOJOTMUECKHWe TIPOLeCChbl: CIUAOMETD, [BU)KEHHe
CHapsiZIOB, LieTHbIe, 1l1ecTepéHYaThbie U peMEHHbBIe repejjauu, CKOPOCTHbIe TU(THI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETa, UIFOCTPALIVs KWHEMaTHUYeCKUX XapaKTePUCTUK JABMKEHUSI.

Crioco0bI UCC/IeIOBaHUS IBXKEHUH.

Wnnroctpanys npeziesibHOro rnepexozia U M3MepeHrue MrHOBEHHON CKOPOCTH.

[Tpeobpa3oBaHue [BMXEHUH C UCTIO/Ib30BAaHHEM MEXAHHU3MOB.

[TageHue Ten B BO3/lyXe U B pa3pekeHHOM IIPOCTPaHCTBe.

HabnrozeHue BrKeHuUst Tesia, OPOIIIEHHOTO MO/ YT/IOM K TOPU30HTY U TOPHU30HTA/BHO.

HaripaBsieHrie CKOPOCTHU TpH ABWKEHUH TI0 OKPY>KHOCTH.

[Tpeo6Gpa3oBaHue yII0BOM CKOPOCTU B PeAYKTOPE.



CpaBHeHMe MyTel, TPAeKTOPUM, CKOPOCTEMN ABWXXEHUSI OJHOTO U TOTO JKe Tesla B PAa3HbIX
chcTeMax oTcyéra.

YueHnuueckuti 3kcnepumenm, sa6opamopHble pabombl, NPAKMUKYM.

V3yyeHrie HepaBHOMEPHOTI'O JBM)KEHUS C Le/IbI0 OTpe/iesieH’s] MTHOBEHHOM CKOPOCTH.

V3mepeHue yCcKOpeHus pY NPSMOIMHENHOM PaBHOYCKOPEHHOM [IBUKEHUM 10 HAKJIOHHOU
IIJIOCKOCTH.

VccnenoBanye 3aBUCMMOCTY IYTH OT BpEMEHHU IPH paBHOYCKOPEHHOM /IBHKEHHUU.

Vi3mepeHue yckopeHusi cBOOOHOTO TaZieHust (PeKOMeH/J0BaHO MCI0/Ib30BaHue [u(poBoit
naboparopun).

V3yueHue qBW>KeHUs Tesa, OPOLIEHHOTO rOPU30HTaNbHO. [IpoBepKa ruroTesbl O TPSMOM
TIPOINOPLIMOHA/IEHOU 3aBUCUMOCTHU MEX/y [JalbHOCTBIO T0JIETa U HaYa/IbHOU CKOPOCTBIO Tera.

W3yyeHunie aBM>KeHUs Teqa M0 OKPY>KHOCTU C TIOCTOSTHHOW 110 MOZYJ/TFO CKOPOCTBIO.

WccnenoBanve 3aBUCHMMOCTH TieproZa oOpairieHusi KOHHYeCKOrO MasiTHMKa OT ero
rapamMeTpoB.

Tema 2. /lunamuka.

[TepBriii 3akoH HbloTOHa. VIHepLMaibHble CUCTeMbl OTCUéTa. [IpUHLIUIT OTHOCUTETBHOCTH
Iamunes. HemHepripanbHble CUCTEMBI OTCY€Ta (OrpesiesieHue, IIPUMephl).

Macca Tena. Cuna. [IpyHLMIT Cynieprio3uLuu CUI.

Bropoii 3akoH HeroTOHa J/191 MaTepraJbHOU TOUKH.

Tpetuii 3akoH Hel0TOHA J/11 MaTepUabHbIX TOYEK.

3aKOH BCeMUPHOI'0 TATOTeHUs. DKBUBAJIEHTHOCTb I'PaBUTALJMOHHON Y MHEPTHOM MacChl.

Cuna TsbKecTd. 3aBUCHMOCTb YCKOpeHHWss CBOOOJHOTO TiafieHusi OT BBICOTHI Haj
TIOBEPXHOCTBIO TIJIaHETHI M OT reorpauueckoil mUMpOTHL. [IBikeHWe HeOeCHbIX Telm U MX
CryTHUKOB. 3aKoHbI Kerutepa. IlepBasi KocMuueckasi CKOPOCTb.

Cwua ynpyroctu. 3akoH I'yka. Bec Tesa. Bec Tena, ABWKYLLErocs C yCKOpeHUeM.

Cuna Tpenusi. Cyxoe TpeHue. Cujia TpeHMs] CKOJIb)KEHUSI U CWIAa TPeHHs IIOKOs.
Kosdduient TpeHusi. Cra CONPOTUBIEHUS MPU [BW)KEHUM Tesa B >KUAKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTU OTHOCUTE/IbHOTO IBW)KEeHUS.

[Hasnenuve. I'ngpocratnueckoe gasiaeHue. Cuna Apxumesa.

TexHWuyecKue YCTPOWMCTBA M TEXHOJIOTUYECKHe TIPOLeCChl: TOJIIMIHUKY, [IBKEHHE
VICKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabmtoeHve qBrkeHYs Tell B MHEPLMA/IBHBIX M HEMHePLMA/IbHBIX CHCTeMaX OTCUETa.

[TpyHLIUIT OTHOCUTE/ILHOCTH.

Kauenwe fAByX LWIMHIPOB WM IIApOB pa3HOM MacChl C OJMHAKOBBIM YCKOpEHHEM
OTHOCUTEJIbHO HeMHepLIMaAbHOW CUCTeMBbI OTCUETA.

CpaBHeHMe paBHOZEHUCTBYIOLEN NPUIOXKEHHBIX K Tesly CHJI C ITPOU3Be/leHreM MacChl Tejla
Ha ero yCKOpeHHe B MHepLMalbHOW CUCTEMe OTCUéTa.

PaBeHCTBO cWy1, BO3HUKAIOLMX B pe3yJibTaTe B3auMO/eHCTBUSA TeJl.

V3mepeHune Macc 1o B3auMO/|eMCTBUIO.

HesecomocTs.

Bec Tesia ipu yCKOpeHHOM TOAbEMeE U T1aJ|eHUN.

LleHTpOOEKHBIE MEXAaHU3MBI.

CpaBHeHMe CUJI TPeHUs TIOKOsI, KAUeHUS U CKOJIbKeHUS.

YueHnuueckuti 3kcnepumenm, s1ab6opamopHble pabombl, NPAKMUKYM.

Vi3MepeHure paBHOeMCTBYOILIeH CUJT IPU JBM>KeHUH OpycKa 1Mo HaK/IOHHOM TJIOCKOCTH.

[TpoBepka TUMOTE3bl O HE3aBUCHMOCTH BPeMeHH [BIKEHHs1 Opycka M0 HaKIOHHOM
IJIOCKOCTU Ha 3a/]JaHHOe PACCTOsIHKE OT ero Macchl.

WccnenoBanve 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIUX B NPY)XWHE U Pe3UHOBOM
obpasie, oT ux gedopmaryu.

V3yueHune NBIKEHUsSI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, TIePEKMHYTOU yepe3 JTErkuid OJI0K.



N3mepenue ko3 dulivieHTa TpeHUs 10 BeJIMUMHe yTI0BOro K03 duieHTa 3aBUCUMocTu F
n(N).

WccnenoBanve fBWKeHUsT Opycka TI0 HAkKJIOHHOM IUIOCKOCTH C  TlepeMeHHbBIM
K03 (ULeHTOM TpPeHUs.

V3yueHne nBr>KeHNs rpy3a Ha Bajly C TDEHUEM.

Tema 3. Cmamuka meépdozo mea.

Ab6cosmoTHO TBEPAOe Teno. IlocTymnaresibHOe U BpalljaTesibHOEe JBIKEHWE TBEPOTO Tera.
MoMeHT cuibl OTHOCUTENBHO Ocu BpauieHus. [1neuo cunbl. CrioxkeHue CUJ, NPUIOXKEHHbBIX K
TBEépAOMy Teny. LleHTp TsDKecTH Tena.

YcioBYs paBHOBeCUs TBEPAOTO Tesia.

YcroiiunBoe, HeyCcTOWUYMBOe, 6@3pa3/TMuHOe paBHOBECHE.

TexHUUyecKre YCTPOWCTBA M TEXHOJIOTMUECKHe TIPOLeCChbl: KPOHILUTENH, CTPOUTEeIbHBIN
KpaH, peléryaTble KOHCTPYKLIMH.

demoncmpayuu.

YcnoBust paBHOBeCHS.

Bugel paBHOBecus.

YueHnuueckuti 3kcnepumenm, s1ab6opamopHble pabombl, NPAKMUKYM.

ViccnenoBanue ycioBYi paBHOBeCHsI TBEPOrO TeJla, UMEIOLLero 0Ch BpallleHuUs.

KoHcTpynpoBaHye KPOHIITEHOB U paCyéT CU/ YIIPYTOCTH.

V3yyeHne yCTOMUMBOCTY TBEPJOTO Teja, MMEOLLEero MIIoLIa b OMOpPHI.

Tema 4. 3akoHbl COXpaHeHUs 6 MeXAHUKe.

Vmnynbc MaTepyanbHOM TOUKW, CUCTEMbl MaTepua/lbHbIX ToueK. L[eHTp Macc cucTteMbl
MaTepHasbHbIX TOUYeK. TeopeMa O JBV)KEHUH LieHTpa Macc.

ViMnynibC cuiibl U M3MeHeHre UMITYJIbca TeJa.

3aKOH COXpaHeHUsl UMITyJIbCa.

PeakTrBHOe /IBIKeHUe.

MoMeHT wumny/abCca MaTepuaJbHOM TOUKW. IlpejcraBneHre O COXpaHeHWHM MOMEHTa
VIMITyJIbCa B LJeHTpasbHbIX MOJISX.

Pabora cuibl Ha MaZoM M Ha KOHeYHOM TepeMmelrieHun. ['paduyeckoe rpefcraBieHue
paboThI CUIIBIL.

MOLHOCTb CUJIBL.

KuHeTnueckasi 3Heprusi MarepuaabHOM TOukKd. Teopema 00 M3MeHeHWH KUHETHUeCKOM
SHepruyv MaTepuaJbHOU TOUKH.

[ToTeHLManbHBIe M HeMOTEHLUa/IbHbIe cumbl. [loTeHmanbHas sHeprus. [loTeHnManbHas
SHeprusi ynpyro Je(opMHUpOBaHHOW MpyKuHbI. [loTeHIMambHas 3Heprusi Teja B OJHOPOZAHOM
rpaBUTaLMOHHOM Tiosie. [loTeHIMaIbHAs SHEprusi Tefa B FPaBUTALIMOHHOM I107€ OJHOPOJHOTO
11apa (BHYTpH U BHe 11apa). Bropas kocMuueckast CKOpoCTb. TpeTbs KOCMUYecKast CKOPOCTb.

CBsi3b pabOThI HeMOTeHL[UA/JbHBIX CUJI C W3MeHeHHeM MeXaHW4YeCKOW SHepruu CUCTeMbl
Tesl. 3aKOH COXpaHeHUs] MeXaHN4eCKOW SHepruM.

Ynpyrue v Heyrpyrue CTOIKHOBEHUS.

YpaBHenne bepHynnu Ay njeanbHOM JKUIKOCTH Kak CJlefICTBHe 3aKOHa COXpaHeHUs
MeXaHUUYeCKOUN SHepryu.

TexHHuecKue YCTPOMCTBA M TEeXHOJIOTWYECKUe TPOLIeCChl: ABWKEHHEe DaKeT, BOJOMET,
KONEp, NPY>KUHHbIN UCTO/ET, TUPOCKOII, (UT'yPHOEe KaTaHWe Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOE JiBUXeHMe.

V3MepeHre MOLITHOCTH CUJIBI.

Vi3meHeHMe 5HePrHy Tejla TIPY COBepILeHNH paboThI.

B3aumHble npeBpallieHusi KHHETUUeCKOM Y MOTeHLMaIbHOW SHEPIUii TP JIeHCTBHH Ha TeJlo
CWIBI TSDKECTH U CUJIBI YTIPYTOCTH.



CoxpaHeHue SHepPruy Ipy CBOOOIHOM TMafIeHHUH.

YueHnuueckuli 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

V3mepeHue nMItysbCa Tesa 1o TOpMO3HOMY ITyTH.

Vi3MepeHue CUbI TATH, CKOPOCTH MO/JIeJTN 37IEKTPOMOOUIST U MOLIJHOCTH CHJTbI TSATH.

CpaBHeHHe U3MeHeHHs UMITyJIbCa Tesla C UMITY/IbCOM CHUJIBI.

VccnenoBanne coxpaHeHUs! UMITY/IbCa MPU YIIPYTOM B3aUMO/€MCTBUM.

V3MmepeHne KUHETUUECKON SHePryy TeJla 10 TOPMO3HOMY ITyTH.

CpaBHeHUe W3MeHeHUs MTOTeHL[Ma/IbHOW SHePTyu MPYKUHbI C pab0TOM CHJIbI TPEHHUSI.

OrmpefiesieHrie paboThI CHITBI TPEHKS TIPY ABYKEHHH TeJla 10 HAaKIIOHHOU TJIOCKOCTH.

Pa3pen 3. MosekynsapHas (puM3vKa ¥ TepMOJUHAMHUKaA.

Tema 1. OcHO8bI MO/1€KyAAPHO-KUHeMU4eCcKoll meopuu.

OCHOBHbIE TIOJIO)KEHHUSI MOJeKYJIsIpHO-KMHeTHueckor Teopur (MKT), ux onbITHOe
obocHoBanue. [uddysus. bpoyHoBckoe fgBiKeHHe. XapakTep JBIKEHUS W B3aUMO/EHCTBUS
YacTul] BelllecTBa. Moiesii CTPOEHHsI ra30B, KUAKOCTeN U TBEPABIX Tesl U 00bsCHeHNe CBOMCTB
BellleCTBA Ha OCHOBe 3TMX Mojeseil. Macca u pasmepbl MosieKyn (aromoB). KommuecTtBo
BeljectBa. [locTossHHas ABorazpo.

TennoBoe paBHOBecwe. Temmeparypa u crmocoObl eé usmepenus. Illkasma Temmeparyp
Henbcus.

Mogenb njeanbHOro ra3a B MOJIEKY/IIpHO-KMHeTUUeCKOU TeOpHH: YaCTHULIb] Ta3a JBWKYTCS
XaOTHYeCKU U He B3aUMOJEeNCTBYIOT PYT C JAPYTrOM.

la3oBble 3akOHBL. YpaBHeHHe MeHeneeBa—KianeiipoHa. AGcCo/oTHas Temreparypa
(wkana Ttemneparyp KenpBuHa). 3akoH /[lanpToHa. M3ompoliecchl B UeaqbHOM Tasze C
TIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. I'padriueckoe mpejicTaBieHue W30IPOLIECCOB: U30TEPMa,
u3oxopa, usobapa.

CBs3p MeXAy [laB/IeHMeM U CpeJiHel KWHeTUYeCKOU SHepruel MoCTyIaTe/IbHOrO TeIJIOBOro
JBYDKEHUS MOJIEKYJT U/learbHOr o ra3a (OCHOBHO€E YpaBHEHHE MOJIEKY/ISIPHO-KUHETUYECKOU TeOpUU
W/ieasibHOTO rasa).

CBsi3b  abCOJ/IIOTHOM  TeMIiepaTypbl TePMOJAWHAMHUECKOW CHUCTEeMBI CO  CpegHen
KWHeTUYeCKOW SHeprueu IocTyrnarebHOr0 TeIIOBOrO IBHKEHUS e€ YaCTHULL.

TexHuueckrWe yCTPOWCTBA M TeXHOJIOTMUeCKHe TIPOLecChl: TepMoMeTp, Oapometp,
T10JIy4yeHye HaHOMaTepyasoB.

demoncmpayuu.

Mogenu [BryKeHUs 4aCTHL] BellleCTBa.

Mogens 6pOyHOBCKOTO JIBUXKEHUSI.

Buieopo/iK ¢ 3anvchbio peaibHOTO0 OPOYHOBCKOTO [IBHKEHMSI.

Ouddysus xxupkocTei.

Mogpens omneita IITepHa.

IIputspkeHue MOJIeKY.I.

Mogenu KprcTa/yIn4eCKUX peréTok.

HabmromeHue u ucciieioBaHre W30TMPOLIECCOB.

YueHnuueckuti 3kcnepumenm, s1ab6opamopHble pabombl, NPAKMUKYM.

VccemoBanue TpoLjecca yCTaHOB/IEHUS TeTJIOBOIO PAaBHOBECHS TP TersiooOMeHe Mex1y
ropsiuer U XOJI0JHOM BOJIOH.

W3yyeHne w30TEpMUUECKOrO TMpoliecca (peKOMeHZ0BaHO WCIO/Ib30BaHUe LM(POBOU
naboparopun).

N3yueHue 130X0pHOroO rporiecca.

W3yuenune n3obapHOro mporjecca.

[IpoBepka ypaBHeHUs] COCTOSIHUSL.

Tema 2. TepmoouHamuka. Tensi08ble MAQUWUHBDL.



Tepmoaunamuueckasi (T1) cucteMa. 3a/iaHre BHEILLIHUX YC/IOBUM JIJis TepMOIMHAMUYeCKOon
cucteMbl. BHelllHMe ¥ BHyTpeHHHe rapameTpsl. [lapaMeTpsl TepMOgMHAMUUECKON CUCTEMBI Kak
CpeJHMe 3HaueHHsl BeJIMUMH, ONMCHIBAIOIIUX €€ COCTOSTHHe Ha MUKPOCKOITMYeCKOM ypOBHe.

HyneBoe Hauano TepmoznHaMuk. CaMONpoM3BO/IbHAS peslakcalysi TepMOJMHaMHUUeCKOH
CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mogens wupeanbHOro rasa B TepMOJAUHAMHUKE — CHCTEMa YpaBHEHWM: YpaBHEHHE
MenpeneeBa—KnarelipoHa 1 BbIpa)keHHe /11 BHYTPEeHHeN SHepPruy. Y CJIOBUSI IPUMEHHMMOCTH
3TOM MOJe/NW: HU3Kas KOHLIeHTpalMsi YacCTHUl], BBICOKHWE TeMIlepaTypbl. BbipakeHue s
BHYTPEHHe! SHepriy OJIHOATOMHOTO U/leaslbHOro rasa.

KBasucratnueckue U HecTaTUueCcKue MpoLecChl.

OnemeHTapHast paboTa B TepMoiHamMuKe. Bbruricsienre paboTs 1o rpaduKy mpoiiecca Ha
pV-auarpamme.

Tennoniepejaua Kak Crocod u3MeHeHWsI BHYTPeHHeH SHEepPruM TepMOJMHAMUUeCKOM
cucteMbl 6e3 coBepilieHus1 paboThl. KOHBeKLHS, TeTIONPOBOAHOCTb, U3TyUYeHue.

KommuectBo TerioThl. TerioéMKOCTh Teja. Yje/lbHas W MOJSIPHas TeIJIOEMKOCTH
BelllecTBa. YpaBHeHWe Maliepa. YJenbHasi TeIuioTa CropaHusl TOIIMBAa. PacuéT KoiduyecTBa
TETJIOTHI TIPH Teryionepesaue. [ToHsTre 06 agrabaTHOM Tporiecce.

[TepBbIii 3aKOH TepMOJAVMHAMUKK. BHyTpeHHsist sHeprusi. KosmuecTBo TerioThl ¥ paboTa Kak
Mepbl U3MeHeHUs] BHYTPEeHHe SHepruu TepMOIMHaMUYeCKOW CUCTEMBI.

Bropoli 3akoH TepMOAWHaMUKWA /i1 PaBHOBECHBIX TIPOLIECCOB: Yepe3 3a/laHHoe
PaBHOBECHOE COCTOSIHHE TePMOJMHAMHUeCKOW CHUCTeMbI MPOXOJUT eAWHCTBeHHas afuabara.
A6comoTHasi TeMrieparypa.

BTopol 3aKOH TepMOJVHAMUKU [i/Is1 HEPaBHOBECHBIX IPOLIeCCOB: HEBO3MOJXKHO Ilepe/iaTh
TeTUIoTy OT Oosiee Xoj0gHOTO Tena K Oosiee Harperomy 6e3 komreHcauuu (Knaysuyc).
HeobpaTtumMoCTb IPUPOHBIX TIPOLIECCOB.

[TpuHLUIIBbI AecTBUS TerioBbix MatiuH. KIT/I.

MakcumanbHoe 3Hauenue KII/. Lukin KapHo.

OKo/IorMuecKre acreKkThl WCII0/Ib30BaHMS TeIVIOBbIX JBUraTesieli. TersioBoe 3arpsisHeHUe
OKpY’KaroIllel CpeJibl.

TexHUUyecKye yCTPOMCTBA U TEXHOJIOTMUeCKHe MPOLIeCChl: XONIOAWIbHUK, KOHAWULIMOHEP,
IV3e/bHbIA M KapOMOpaTOpHBIA [BUTaTeNH, TapoBas TypOMHA, TIO/ydeHHe CBEPXHU3KHX
TeMIiepatyp, yTWIM3alUs «TeIUVIOBbIX» OTXOJOB C HCII0/Jb30BaHMEM TeIJIOBOTO Hacoca,
yTUMM3aLyst 6M00PraHNYecKOro TOTUIMBA /ISl BHIPAOOTKU «TEeTJIOBOM» U 3/IEKTPOIHEPTHH.

demoncmpayuu.

Vi3meHeHMe TeMIiepaTyphl TIPU ajiabaTHueckoM paclIpeHn .

BosayiiHoe orHuBO.

CpaBHeHMe y/le/IbHBIX TeIVIOEMKOCTeH BeleCTB.

Criocobbl M3MeHeHUs BHyTpeHHel SHepruu.

WccnenoBanue aguabaTHOro Tpotiecca.

KomrnbroTepHble Mo/ieny TeTIOBbIX JABUraTesnei.

YueHnuueckuti 3kcnepumenm, s1ab6opamopHble pabombl, NPAKMUKYM.

V3mepeHue yzie/IbHOM TerI08MKOCTH.

WccnenoBanue rpoliecca OCThIBaHUS BellleCTBa.

VccnenoBanue afgrabaTHOrO riporjecca.

V3yyeHne B3aMMOCBS3M SHEPTUHA MeXMOJIEKYJISIPHOIO B3aUMO/IeHMCTBUSL M TeMIlepaTypbl
KUTIeHUSI XKUJIKOCTeM.

Tema 3. Aepezamuble cocmosiHus ewjecmea. Pazoeble nepexoobl.

[Mapoobpa3zoBaHve U KOHZeHcalus. VcriapeHne U KureHWe. YejbHasi TeruioTa
napoobpa3oBaHusl.



HacpinenHele ¥ HeHacblllleHHble TMapbl. KauecTBeHHast 3aBUCMMOCTb IUIOTHOCTH U
JlaBJIeHUsT HACBIILIEHHOTO Tapa OT TeMIlepaTyphl, UX He3aBUCUMOCTb OT 00BEMa HACHILEHHOTO
rapa. 3aBUCMMOCTb TeMIlepaTypbl KAITeHUs OT [JaB/IeHUs B KUAKOCTH.

BrnakHocTb Bo3/yxa. AGCOMIOTHASI U OTHOCUTE bHAsI BJIaKHOCTb.

TBépgoe Teno. Kpucranimueckue U amopdHble Tesia. AHU30TPOIMUS CBOWCTB KPUCTAJIIOB.
[TnaBneHue U KpUCTa/UIM3aLUs. Y /ie/ibHasl TeTuioTa TuiaBiaeHus. CyonumMariys.

Hedopmaruu TBépAoro tena. PactsokeHue u okartuve. Cusur. Mopyne FOura. Ilpepen
yHnpyrux fedopMaLyi.

TernnoBoe pacimpeHye XUIKOCTe ¥ TBEPABIX Tesl, 00BEMHOE W JTMHEeHOe paclfpeHye.
AHrapMoOHU3M TeTUIOBBIX K0JIebaHH YacTHI] BellleCTBa Kak IMPUYMHA TeTJIOBOr0 PacCIliMpeHus Tel
(Ha KaueCTBEHHOM ypPOBHe).

[Tpeobpa3oBaHue 3Hepruu B (a30BbIX Mepexofax.

YpaBHeHue TeryioBoro HamaHca.

[ToBepxHOCTHOe HaTsKeHUe. KoapuieHT MOBepXHOCTHOIO HaTshKeHUs. KanuiisipHbie
sIB/IeHus. [laByieHue 1of NCKPYB/IEHHOW NTOBEPXHOCTHIO Xuakoctyu. @opmyna Jlanaca.

TexHWuyeckMe yCTPOMCTBA W TEXHOJIOTMYECKME TIPOLIeCChl: J>KUJKUe KPUCTaslbl,
COBpeMeHHble MaTepHrasbl.

demoncmpayuu.

TernioBoe paciivpeHue.

CBoliCTBa HACBIIIEHHBIX T1ApOB.

Kunenue. KureHue rpu NOHWKEHHOM JaB/IeHUU.

W3mepeHue cuiibl NOBEPXHOCTHOT'O HATSKEHUS.

OmnBITBI C MBUIBHBIMHU IJIEHKaMHU.

CmauviBaHue.

KarnnisipHele siByieHus!.

Mo/eny HeHbIOTOHOBCKOW YKU/IKOCTH.

Crnioco6bl U3MepeHHst BIaKHOCTH.

WccnenoBanue HarpeBaHus U IJ1aB/IeHUs KDUCTA/IZIMYECKOr O BelljecTBa.

Bugsl nedopmariuii.

Habmronenue manbix fedopmariuii.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

V3yyeHne 3aKOHOMEPHOCTEN HCIapeHus XUAKOCTeH.

V3mepeHue yie/IbHOU TeIIOTHI IJ1aB/IeHNs JIbJa.

V3yyeHne CBOMCTB HACBIILIEHHBIX TTApOB.

V3mepeHrie abCOTIOTHOM B/IaKHOCTH BO3/[yXa M OIleHKa MacChl 11apoB B TIOMeIL[eHNH.

W3mepenue Ko3(uiirieHTa TOBEPXHOCTHOT'O HATSHKEHUS.

N3mepenue monyns FOHra.

VccnenoBanue 3aBUCUMOCTH JleopMaliii pe3sUHOBOro obpasiia OT MPU/I0KeHHOW K HeMy
CUJIBI.

Pa3zpen 4. DnekTpojuHaMuKa.

Tema 1. Dnekmpuueckoe nose.

OnekTpy3aLys Tea U eé MposiBeHUs. JeKTpUuecKri 3aps. [IBa BuJa 31eKTpUYecKux
3apsoB. [IpOBOHUKY, [U3/IEKTPUKHU U MIOTYTIPOBOSHUKY. DJleMeHTapHbIN 3/IeKTPUUeCKUN 3aps.
3aKOH COXpaHeHUsI 3JIEKTPUUeCKOro 3apsijia.

Bsaumogernicrue 3apsagoB. Toueunsle 3apszabl. 3akoH KysoHa.

OnekTpryeckoe rosie. Ero elicTBue Ha 37eKTpUYecKre 3apsi/ibl.

HarnpspkéHHOCTE  27eKTpudeckoro 1osisi. [IpoOHbii  3apsiA. JIMHMM  HANpsOKEHHOCTH
371eKTpUYeckoro noJsist. O4HOpOAHOe 371eKTpUYecKoe IoJie.

[ToTeHLIMAaIBHOCTL 37IEKTPOCTAaTUYECKOr0 T0JIsI. Pa3HOCTh NMOTEHIMANOB U HalpsDKeHHe.
[ToreHuanbHas S3Heprus 3aps/a B 3/1IeKTpOCTaTUUeCKOM I1oJie. IToTeHIMas 3/1eKTpOCTaTUYeCKOro



nosisl. CBSI3b HANPSUKEHHOCTHU TOJS1 U Pa3HOCTU TNOTEHLMAIOB /ISl 3/IeKTPOCTaTUYeCKOr 0 IOJIs
(KaK 0JHOPO/IHOTO, TaK U HEOIHOPOZHOT0).

[TpyHLMIT CyTIeprIO3ULIMM 3/IeEKTPUUECKUX T10JIeN.

[Tone ToweuHoro 3apsiga. ITose paBHOMepHO 3apsbkeHHOW cgepbl. Ilone paBHOMepHO
3apspkeHHOTO 10 00BéMy 1mapa. [Tose paBHOMepPHO 3apsDKeHHOW OeCKOHEeYHOM IIJIOCKOCTH.
KapTunb! MMHWN HaNPSPKEHHOCTH 3TUX T0JIEM U SKBUMNOTEHLMA/IbHBIX TTIOBEPXHOCTEH.

[TpoBOAHMKY B 3/1EKTPOCTaTUYECKOM I10J1e. Y CJIOBUe PaBHOBECHS 3apsi/i0B.

[v5/1eKTpUKY B 3/1eKTPOCTaTUUYeCKOM Tosie. JInaneKTprueckasi IpOHUL@eMOCTh BelllecTBa.

KongeHncarop. ONeKTPOEMKOCTb KOH/IeHcaTopa. ONeKTPOEMKOCTb IIJIOCKOI'0
KOH/leHcaTopa.

[TapannensHoe — coesuHeHWe — KOHAeHcaTopoB.  IlocnemoBarenbHOe — coefiviHeHVe
KOH/IEHCaTOPOB.

OHeprus 3apspKeHHOT'0 KOH/IeHCaTopa.

[IBr>KeHMe 3apshKeHHOM YacTHULbI B OHOPOJHOM 3JIEKTPUYECKOM T10JIe.

TexHHueckue yCTPOMCTBA M TeXHOJIOTMYeCKHe IPOLIeCChl: 37IeKTPOCKOI, 3/IeKTPOMETP,
3JIeKTPOCTaTHYeCKasl 3alljiuTa, 3a3eM/IeHre 3/IeKTPONpUO0pOB, KOH/IeHCaTOphl, reHepaTop BaH fe
I'paada.

demoncmpayuu.

Y CTpOMCTBO ¥ IPUHLIUII IeUCTBUS 37IeKTPOMeTpa.

OneKTprUYecKoe 1oJie 3apsHKeHHbIX [IapUKOB.

OneKTprUYecKoe IoJie ABYX 3apPSDKeHHBIX IJIaCTHH.

Mogesns snekTpocTaTiueckoro reneparopa (Bau ge I'paada).

[TpOoBOAHMKY B 3/IEKTPUUECKOM II0JI€.

OneKTpocTaThyecKas 3aljuTa.

YCTpOUCTBO U eliCTBHe KOHZEeHCaTopa NOCTOSTHHOW Y [lepeMeHHOU 8MKOCTH.

3aBUCHMOCTb 371eKTPOEMKOCTH TJIOCKOT0 KOHZIeHCaTopa OT MJI0La/iv TJIaCTHH, PaCCTOSHUS
MeXXly HUMU U IU3J/IeKTPUUeCKON IPOHULIAeMOCTH.

OHeprus 3/1eKTPUUeCKOro IoJisi 3apsbKeHHOT0 KOH/leHcaTopa.

3apsiiKa U paspsiika KOH/leHcaTopa yepes3 pe3ucTop.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl, NPAKMUKYM.

OreHka Cu1 B3aMMOZeUCTBYS 3apsUKeHHBIX TeJl.

HabtozeHue npeBpallieHysi SHePryuM 3apsHKeHHOT0 KOH/IeHCATopa B SHEPTUI0 U3/TyueHUst
CBETOJMO/a.

V3yyeHne npoTekaHusi TOKa B LeNH, COJieprKalliell KOHJeHCaTop.

Pacripefienenrie  pasHOCTM TNOTEHLMAJOB  (HalpsDKeHWs) TNpA  I0C/Ie0BaTebHOM
COoeJMHEeHUU KOH/IeHCAaTOPOB.

VccnenoBanue paspsifia KOHZeHCaTopa yepes pesucTop.

Tema 2. ITocmosiHHbBILI 31eKMpUYeCcKUll MoK.

Cuna Toka. ITocTosIHHBIN TOK.

YcnoBusi  CyllecTBOBaHUSI TOCTOSIHHOTO —3/IEKTPUYECKOrO0 TOKa. VICTOUHMKM —TOKa.
Hanpspkenne U u SC &.

3akoH Oma /151 yyacTKa Liernu.

OneKTprUYecKoe COMPOTHBIIeHYe. 3aBUCUMOCTb COIPOTHBJIEHUS] OJHOPOHOT'O ITPOBOJHUKA
OT €ro JIJIMHbBI Y TUIOIIa/ iV TIOTIePEUHOro CceueHusl. Y jeIbHOe CONPOTHB/IEHUE BelleCTBa.

[TocnenoBarenbHOe, TNapaj/ule/ibHOe, CMeIaHHOE COeJUHeHHWe IIPOBOJHUKOB. Pacuér
pa3BeTB/IEHHBIX 37eKTpuueckux Lenel. [IpaBuna Kupxroda.

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

MoL[HOCTb 371eKTPUYEeCKOro ToKa. TersioBasi MOLIHOCTb, BblJe/isieMast Ha pe3ucTope.

O/1C 1 BHyTpeHHee CONpOTHB/IeHNEe NCTOUYHMKA TOKa. 3aKoH OMa /1151 I0/THOM (3aMKHYTOM)
3/1eKTPUYeCKOM Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpOTKOe 3aMbIKaHue.

KonzeHcarop B 1jenu NOCTOSIHHOI'O TOKaA.



TexHHueckue yCTPOMCTBA M TEeXHOJIOTMYeCKHe IIPOLIeCChl: aMIlepMeTp, BOJIBTMETP,
peocTaT, CYETUUK 1eKTPUUYECKOW SHEPTUH.

Jemoncmpayuu.

V3mMepeHue CUsbl TOKA U HarpspKeHUs.

WccnenoBanve 3aBUCUMOCTM CWIBI TOKa OT HANpsUKeHUs /11 Pe3uCTopa, JiaMITbl
HaKa/IMBaHUs U CBETOAUO/A.

3aBUCHMOCTb COIPOTUB/IEHUS LWIMHZAPWYECKUX IIPOBOJHUKOB OT [JIMHBI, ILIOLAAH
TIOTIepPeyHOro CeyeHusl U MaTepuaria.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COTIPOTHBJIEHUS ITPU ITOCTOSTHHOM HarpsDKeHUH.

[Ipsimoe usmepenve D/IC. KopoTkoe 3amblkaHue rajbBaHUYeCKOro 3JIeMeHTa U OLieHKa
BHYTPEHHET 0 CONPOTHBJ/IEHUS.

CriocobbI coeJuHeHHs1 ICTOUHUKOB ToKa, D/IC barapeti.

WccnenoBanyve pasHOCTH NOTEHLIMA/IOB MeXXY IOIF0CAaMU UCTOYHHKA TOKa OT CHJIBI TOKA B
L[eIH.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

WccnenoBanue cmeriaHHOTO COeJMHEHMsT Pe3UCTOPOB.

V3mepeHue yie/IbHOTO CONIPOTUB/IEHNS IPOBOSHUKOB.

VccnenoBanye 3aBUCMMOCTY CUJIbI TOKA OT HaTIPSPKEHUS /1J151 JIaMITbl HaKa/IMBaHUS.

YBenuueHue npejiesia M3MepeHus: aMIiepmeTpa (BoJbTMeTpa).

N3mepenue 3/1C ¥ BHyTPeHHEr0 CONPOTUBJIEHUSI MCTOYHUKA TOKA.

Nccneposanue 3aBrucumocty J/1C raibBaHUYECKOro 3/1eMeHTa OT BpeMeHU TP KOPOTKOM
3aMbIKaHHWH.

WccnenoBanve pasHOCTH NOTEHLIMA/IOB MeXXY MOIF0CAMU UCTOYHMKA TOKA OT CHJIBI TOKA B
LeIH.

WccnenoBanue 3aBUCMMOCTH T10/1€3HOU MOIITHOCTH UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku @ pazauuHbIX cpeoax.

OneKkTpryeckass TPOBOJUMOCTb Ppa3/IMYHbIX BeleCTB. OJIEKTPOHHAs NPOBOAUMOCTb
TBEPABIX  MeTa/uloB.  3aBUCUMOCTb  COIIPDOTHBJIEHUS  MeTa//IOB  OT  TeMmIlepaTypsbl.
CBepxIpoBOJYMOCTb.

OneKTprUYecKuii TOK B BakyyMe. CBOMCTBA 371eKTPOHHBIX MyYKOB.

[MonynpoBoguukn. CoOCTBeHHass W TIpUMeCHasi TPOBOJUMOCTH TIOTYTIPOBOJHUKOB.
CaoiicTBa p—n-niepexo/ia. [1oynpoBoAHUKOBEIE TIPUOODHI.

OMNeKTpUYeCKUM TOK B 3JIEKTPOJIMTAaX. OJIEKTPOJUTHYECKas AUCCOLMALMs. OJIeKTPOJIN3.
3akoHbl Papaziest 4151 S7eKTPOIn3a.

OneKTprYecKur TOK B rasax. (CaMOCTOSITEe/NIbHBIM M HeCaMOCTOSITe/IbHBIM  paspsif.
PasnmuuHble TUIIBI cCaMOCTOSTeIBHOTO pa3pszga. Monnus. [1na3ma.

TexHHueckue YCTPOMCTBA M TpakTUUYeCKOe IIpUMeHeHHWe: ra3opasps/Hble JlaMIlbl,
3JIeKTPOHHO-/IyueBasi TpyOKa, MOyIIPOBOAHUKOBbIE MPUOOPBI: AWOJ, TPaH3UCTOP, (OTOAUO,
CBETOMO/l, TrarbBaHMKA, paduHUpOBaHWE Me[y, BbIIVIABKA aJIOMUHUS, 37eKTPOHHAas
MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTb COTPOTUBJ/IEHUS] METa/UIOB OT TemIleparypbl.

[TpoBOAMMOCTB 3/1€EKTPOJIUTOB.

3akoHbl 31ekTposiv3a dapazes.

VickpoBoy paspsz, ¥ NpOBOJYMMOCTb BO3/yXa.

CpaBHeHMe IMPOBOAUMOCTUA MeTaJl/IOB U I0YTIPOBOJHUKOB.

OZBHOCTOPOHHSS POBOAUMOCTD AUOAA.

YueHnuueckuli 3kcnepumeHm, 1abopamopHble pabombl, NPAKMUKYM.

HabmtofeHue smekTposu3a.

N3mepenue 3apsizia 0HOBa/IeHTHOI'O UOHA.

WccnenoBanue 3aBUCMMOCTY COTIPOTHB/IEHUS] TEPMOPE3HUCTOpa OT TeMIepaTyphl.



CHsiTUe BOJIbT-aMIIePHOM XapaKTepHUCTUKU JUO/a.

du3nuecKkuil NPaKTUKYM.

Crnioco6bl n3mMepeHus (HM3NUECKUX BeTMYMH C MCII0/h30BaHNEM aHa/IOTOBBIX U LIM(POBBIX
V3MepUTe/IbHbIX TIPUOOPOB ¥ KOMITbIOTEDHBIX JIATUMKOBBIX CUCTeM. AOCO/MOTHBIE U
OTHOCHTe/IbHble  TOTPelIHOCTH  HW3MepeHHWH  (u3nueckux BeqduyvH. OlleHKa TpaHuL]
MOTPELLHOCTEeMN.

[TpoBesieHye KOCBEHHBIX U3MEePeHUH, NCCIeloBaHUM 3aBUCUMOCTeN (pr31UeCcKUX BeJIMUMH,
TIpOBEpKa Tpe//IOKeHHBIX TUroTe3 (BbIOOp M3 paboT, ONMMCaHHBIX B TeMaTUUYeCKUX pasjenax
«YueHUUeCKUH 3KCIIePUMEHT, TabopaTopHbIe PabOThI, IPAKTUKYM» ).

MexnpeaMeTHbIe CBAI3HU.

N3yuenue kypca ¢pusuku yriayoséHHoro ypoBHs B 10 Kjacce OCYIIECTB/ISIETCS C YUETOM
cofiep>KaTe/lbHbIX MeXIPeJMeTHbIX CBsi3el C KypcamMM MaTeMaTHUK{, OWOoJIoruM, XUMUH,
reorpauu ¥ TeXHOIOTUH.

MescnpedmemHble noHsAMusl, C653aHHbIE C U3yYeHUEeM Memoo08 Hay4H020 NO3HAHUS:
sIBJIeHWe, HayuHbld (aKT, TUMOTe3a, (U3MUecKas BeJMUMHA, 3aKOH, Teopws, HaOoeHue,
9KCIePUMEHT, MO/le/ITMpOBaHue, MO/le/lb, U3MepeHre, MOrPeLIHOCTH U3MepeHU, U3MepUTe/IbHbIe
nipubopsI, K poBast 1abopaTopusl.

Mamemamuka: pellileHue CcUCTeMbl YypaBHeHu#. JIuHeliHas ¢yHKUuWsi, mapaborna,
rurnepbosia, X rpaduKy 1 cBOWCTBA. TpUroHOMeTprueckre GyHKIMN: CUHYC, KOCHHYC, TAHT€HC,
KOTaHTeHC, OCHOBHOE TPUTOHOMETPHUYeCKOe TOXAeCTBO. BeKTopel M MX MpOeKUMH Ha OCH
KOOpP/IMHAT, C/I0’KeHHe BEKTOPOB.

Buonozusn: mexaHW4ecKoe /IBI)KeHHe B )KMBOI npupoze, auddysus, ocMoc, TernnoobMeH
)KUBBIX ~ OPraHM3MOB, TeIJIOBOe  3arpsi3HeHUEe  OKpY)Kalollled  cpefbl,  yTUIM3aLUs
6roOpraHNuUecKoro TOTIIMBA [Jisi BbIPAOOTKU «TerIoBOM» U 3/1IeKTPO3HEpPryH, MOBEepPXHOCTHOe
HaTsUKeHWe U KanWUIspHbIe SIB/IeHUsI B IPUPO/e, 3/1IeKTPUUeCKUe sIBJIeHUsI B )KUBOM MPUPO/e.

Xumus: JUCKpeTHOe CTpOeHMe BellleCTBa, CTPOeHHe aTOMOB U MOJIEKYJI, MOJIb BellleCTBa,
MOJIsIpHasi Macca, MoJjiyueHrie HAaHOMaTeprasioB, TeI0Bble CBOMCTBA TBEPABIX TeJl, XKUJKOCTel 1
rasoB, JKUJKWE KpDUCTas/ulbl, 3/JeKTpPUYECKHMEe CBOWCTBA META//IOB, 3JIEKTPOJIMTHYECKast
JCccoLMaLus, rajbBaHUKa, 37IeKTPOHHAs! MUKPOCKOITHSI.

TI'eozpacpus: BnaxHOCTb BO31yxa, BeTpbl, bapomMeTp, TePMOMETD.

TexHonozus: ipeobpa3oBaHue ABWKEHHUH C UCII0/b30BaHEM MEXaHHW3MOB, YUET CyXOro U
JKUJKOTO TpeHHWs B TeXHUKe, CTaTUYeCKMe KOHCTPYKUMH (KPOHIUTeWH, peliéTryarbie
KOHCTPYKLIMH), UCI10/Ib30BaHKe 3aKOHOB COXPaHeHUsI MeXaHUKH B TeXHUKe (TMPOCKOIT, BOJOMET U
Jpyrye), [BWTaTe/b BHYTPEHHETO CropaHusi, TapoBas TypOuHa, OBLITOBOWM XOJIO[U/bHUK,
KOH/IML[MOHEep, TEeXHOJIOTMM T[IOJIyueHUs] COBPEMEHHBbIX MaTepuajaoB, B TOM UuC/e
HaHOMaTepualoB, W  HAHOTEXHOJIOTWMM,  3JeKTpOoCTaTUuecKass  3alljuTa,  3a3eM/leHue
3JIeKTPOTNIPHOOPOB, Ta30pa3psifHbIe JTaMIIbl, TTOTYTIPOBOIHUKOBEIE IPHUOOPHI, ra/lbBaHMKa.

11 K/TACC

Paszpen 4. DnekTpojuHaMHuKa.

Tema 4. MazHumHoe nose.

B3anMogieiicTBHe TIOCTOSHHBIX MAarHUTOB U TPOBOJHUKOB C TOKOM. MarHuTHOe ToJe.
BekTop maruuTHOM MHAYyKUMU. [IpUHLIUI CYyTIepIIO3ULIMA MarHUTHBIX ToJiel. JIMHUYM MarHUTHOM
VHYKL1U.

MarHuTHoe ToJie TPOBOJAHUKA C TOKOM (TIPSIMOTO MPOBOAHMKA, KATYILIKU U KPYTrOBOTO
BUTKA). OnbIT IpcTesa.

Cuiia Amriepa, eé HarpaB/ieHHe Y MOZY/JIb.

Cuna JlopeHuia, eé Hampas/ieHWe W MOZY/b. [IB)KeHMe 3apsDKeHHOM 4YaCTHLIbI B
O/THOPO/IHOM MarHUTHOM TioJie. PaboTa cusiel JlopeHiia.

MarnuTHOe noJe B BeljectBe. @eppoOMarHeTHKY, Napa- U JuaMarHeTUKH.



TexHHuecKkue yCTPOMCTBA M TEXHOJIOTMUYECKHe IIPOLIeCChl: NPHUMEHeHHe IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TeCTep-MyJbTUMETP, 3/eKTpoABuraTesnbr $kobu, yckopuTenu
3/IeMeHTapHBIX YaCTHL.

demoncmpayuu.

KaprtmHa /MHWI WHAYKOUM MarHATHOTO IO/ TIOJIOCOBOTO W TOJKOBOOOpAa3HOTo
ITOCTOSIHHBIX MarHUTOB.

Kaptuna /MHUM MarHATHOM WHAYKLMM MO/ JJIMHHOIO IIPSIMOrO IPOBOJHUKA U
3aMKHYTOI'0 KOJIbLIEBOTO IIPOBOJHUKA, KAaTYILLIKU C TOKOM.

BsaumogencTsue ByX NPOBOAHUKOB C TOKOM.

Cwuna Amrepa.

[HencrBue cuibl JIopeHIla Ha MOHBI 3/1EKTPOJIUTA.

HabrofeHue BH)KeHHs TTy4Ka 37IeKTPOHOB B MarHUTHOM TIOJIe.

[TpuHLMT 1eCTBUS 3/1€KTPOU3MEPUTETBHOTO NTPUO0pa MarHUTO/IeKTPUUECKOW CHCTEMBI.

YueHnuueckuti 3xcnepumeHnm, 1abopamopHble pabombl, NPAKMUKYM.

VccnenoBanre MarHUTHOTO T10JIS1 TIOCTOSTHHBIX MarHUTOB.

VccnenoBanue cBOMCTB (heppOMarHeTUKOB.

WccnenoBanue [erCTBUS IOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuisl Amrepa.

N3yueHue 3aBUCUMOCTH CUIbI AMIIepa OT CUJIbI TOKA.

OnpejeneHre MarHUTHOW MHAYKIIMM Ha OCHOBE M3MepeHUs CUJTbl AMriepa.

Tema 5. DnekmpomazHUmMHAsA UHOYKYUS.

fIBneHue 3/1eKTpOMAarHUTHOW WMHAYKUMU. [1OTOK BekTOpa MarHUTHOW WHAYKUmU. IS[1C
VHZYKLWW. 3aKOH 3/1eKTpoMarHuTHou nHAyKumy dapazes. Buxpesoe ssiekrpuyeckoe rose. Toku
dyko.

O/1C uHAYKLMY B IPOBOJIHYKeE, ABWKYLLEMCS B OZHOPOLHOM MarHMUTHOM I10J1€.

IIpaBuso JleHua.

WupyktrBHOCTE. Karymka WHAYKTUBHOCTM B Leld TIOCTOSHHOIO TOKa. SIBieHune
caMouMHAyKUuU. D/1C caMOUHAYKLMH.

OHeprusi MarHUTHOTO IO/ KaTYIIKU C TOKOM.

ONeKTpOMarHUTHoOe IIoJie.

TexHUUYecKye yCTPOMCTBA U TeXHOJIOTMYeCKHe NPOLeCChbl: MHAYKLMOHHAS [1eub, COJIeHOU/,
3alyTa OT 3JIeKTPU3aLiuK TeJl TP JABWKEHUH B MarHUTHOM I1071e 3eMJIN.

Jemoncmpayuu.

HabmroeHue siBieHUsI 371eKTPOMarHTHON UHYKLIUU.

Nccneposanue 3aBucuMocTty O/1C MHAYKLUY OT CKOPOCTH U3MeHeHUsI MarHUTHOI'O II0TOKA.

IIpaBuso JleHua.

[TajieHre MarHuTa B aTFOMUHUEBOU (MeIHOM) TpyOe.

SABneHue caMOUHAYKLMH.

Nccneposanue 3aBucumocty 3/1C caMOUHAYKLMU OT CKOPOCTU U3MEHEHHs CUJIbl TOKA B
LeIH.

YueHnuueckuti 3kcnepumenm, s1ab6opamopHble pabombl, NPAKMUKYM.

VccnenoBanue siBieHUs 31eKTPOMarHUTHOM MHAYKLIWH.

Omnpegenenre MHAYKLIA BUXPEBOI0 MarHUTHOTO MOJISL.

WccnenoBanue siBjieHUs1 CaMOMHZYKLMY.

Cbopka Mo/ien 3/1eKTPOMarHUTHOTO TeHepaTopa.

Paspen 5. Kosle0aHus 1 BO/THBI.

Tema 1. MexaHuuecKue Ko/1e0aHusl.

KonebatenbHast cuctema. CBoOOIHbBIE KO/IeOAHMUS.

FapMonnueckue  Komebanus. KuHemaTnueckoe ¥ AMHaAMUYeCKOe — OTMMCAHUE.
OHepreTUuecKoe onucaHue (3aKOH COXpaHeHUs] MeXaHUueCKoM 3Heprun). BeiBoz AHaMHUUYeCcKoro
OTMCaHMs TAPMOHUYECKHX KosiebaHUi 13 X SHePreTHYeCcKOro ¥ KWHeMaTHUeCKOTr0 ONMCaHMSI.



Awmmumtyza u ¢dasa konebGanuii. CBs3b aMIUTMTY/[bl KO/iebaHUK MCXOZHOW BeMWYMHBI C
aMITTUTYZAaMHU Koie0aHUH eé CKOPOCTH U YCKOPEHHUSI.

[MTepuop v yactoTa Kosebanuit. Ileprios Masbix CBOOOJHBIX KOJ/IeOaHUN MaTeMaTHUeCKOTo
MasiTHUKa. [Teprios; CBOOOAHBIX KOIeOaHUA TIPY>KUHHOTO MasTHHKA.

[MonsiTre o 3aTyxaroupx Konebanusx. BeiHykaeHHbIe Kosilebanus. Pe3oHaHc. Pe3oHaHcHast
KpuBasi. ByiusiHUe 3aTyXaHusl Ha BU/| pe30HAHCHOW KPUBOWU. ABTOKO/Ie0aHUS.

TexHWYecKre yCTPOMCTBA M TEXHOJOTWYeCKHe TPOLIeCCHl: METPOHOM, 4Yachl, KauesH,
MY3bIKa/IbHble UHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce KoebaTeIbHOTO IBU)KEHMSI.

HabmtoeHre He3aBUCHMOCTH TIepHOZA MasibIX KosilebaHUi rpy3a Ha HUTH OT aMIUTATY/bI.

VccnenoBanue 3aTyxaroLuX KojebaHui U 3aBUCHUMOCTH Tepro/ia CBOOOAHBIX KoJiebaHuit
OT COTIPOTHBJIEHHSI.

WccnenoBanve KosiebaHW Tpy3a Ha MaCCHUBHOHM TMPY)XHWHe C Iiefbi0 (hopMHUpOBaHMS
Tnipe/icTaB/ieHri 00 MieabHON MO/Ie/TH TIPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEeHUsI JHEPIMU TIPU KOJIeOaHUsIX TPpy3a Ha MPY>KUHe.

VccnenoBaHue BBIHYX/[€HHBIX KOTeOaHHM.

HabmtofeHre pe3oHaHca.

YueHnuueckuti 3kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

M3mepeHue repro/ia CBOOOJHBIX KO/ie0aHHH HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB.

M3yueHre 3aKOHOB /IBIDKEHHS TeJla B X0/le Kosie0aHuii Ha yIIpyTroMm To/Bece.

V3yueHure JBUKEeHUs HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHue SHePruU B MIPYKUHHOM MasiTHUKE.

WccnenoBanvie yObIBaHMST aMIUIATYBI 3aTyXarOLUX KOeOaHUH.

VccnenoBanue BBIHYK/[€HHBIX KOTeOaHHUM.

Tema 2. D1ekmpomazHumHble Ko1e6aHusl.

KonebaTenbHelii KOHTYp. CBOOO/HBIE 3/1eKTPOMAarHUTHBIE KOje0aHUSI B H/eaTbHOM
KosiebaTtenbHOM KoHType. @opmyna TomcoHa. CBsi3b aMIUIMTYZAbI 3apsifila KOHZeHcaTopa C
aMIUTATYZ0} CHJIBI TOKA B KOebaTelbHOM KOHTYPe.

3aKOH COXpaHEeHUsI JHEPIUU B U/Iea/TbHOM K0JiebaTe/TbHOM KOHTYpe.

3aTyxaroimye S7eKTpOMarHUTHble —KormeOaHusi. BbIHY)KZeHHble  37eKTPOMarHUTHbIE
KosiebaHusl.

[TepemeHHBI TOK. MOIIHOCTE NEepeMEHHOr0 TOKA. AMIUVIMTYJHOe W [eUCTBYIOLee
3HaueHWe CWJIbl TOKA W HaTPSDKEHUS TPU Pa3/TUUHON (popMe 3aBUCUMOCTH I€PEMEHHOT0 TOKa OT
BpPEeMeHH.

CuHycou/ja/IbHBIN TIepeMeHHbIN TOK. Pe3ucTop, KOHJeHCaTop U KaTylIKa UHYKTUBHOCTH B
1[eMTM CUHYCOWZAIbHOTO TIepeMeHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsyKeHHH.

WpeanvHbl TpaHcdopMmaTop. TIpon3BoCTBO, Tiepesiaua M MoTpedsieHre 371eKTPUUYecKou
SHEpPTUH.

OKOJIOTUYeCKHe PUCKU TIPU TIPOU3BOACTBE 3/IeKTPO3Hepruu. KynbTypa HCIOb30BaHUS
3JIEKTPO3HEPTUH B TIOBCEJHEBHOU JKMU3HHU.

TexHUYeCKHe YCTPOWCTBA W TEXHOJOTHYECKHE TIPOLIECCHI: 3JIEKTPUUECKHM 3BOHOK,
reHepaTop TiepeMeHHOT0 TOKa, JIMHWY 37IeKTporepe/jau.

demoncmpayuu.

CBoOO/HbIE 3/IEKTPOMarHUTHBIE KOjie0aHusl.

3aBUCUMOCTh YaCTOThI CBOOO/IHBIX KOJIeOAaHHI OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.

OcLW/I7I0rpaMMBbl 3/IEKTPOMAarHUTHBIX KOJleOaHM.

['eHepaTop He3aTyXaloIIUX 1eKTPOMArHUTHBIX KOe0aHu.

Mopenb 3/1eKTPOMarHUTHOT'O TeHepaTopa.

BbIHYK/IeHHbIE CUHYCOH/a/IbHBIE KOJIeOaHUsI.

Pesucrop, KaTyIika MHYKTUBHOCTH ¥ KOH/|EHCATOP B LIeIH [TePeMeHHOT0 TOKa.



Pe3oHaHC npy nocsiefioBaTe/IbHOM COeJMHEeHUM Pe3UCTOpa, KaTyIIKW WHIYKTUBHOCTU U
KOH/leHcaTopa.

YCTpoHCTBO M PUHLIMI IefiCTBUS TpaHChopMaTopa.

Mogenb TMHUM 3/1eKTpOIepejaui.

YueHnuueckuti 3kcnepumenm, sab6opamopHble pabombl, NPAKMUKYM.

N3yuenue TpaHchopmaropa.

WccnenoBanue nepeMeHHOTO TOKa 4depes I0C/Iej0BaTe/IbHO COeIMHEHHbIE KOHZEeHCaTop,
KaTyILKY U Pe3UCTOP.

HabmtoeHre 31eKTPOMarHiTHOTO Pe30HaHCa.

VccrnepnoBanue paboThl KCTOYHUKOB CBETA B 1ieMU TlepeMeHHOr 0 TOKa.

Tema 3. MexaHuuecKue u 3/1eKmMpOMAazHUMHbIE 8O/HbI.

MexaHuueckye BOJIHBI, YCJIOBHSI WX pacrpocTpaHeHusi. [lomepeuHble M NpPOAO/bHbIE
BO/IHBL. Ileproz, CKOpPOCTb pacrpocTpaHeHMs U JiMHa BOJIHBL. CBOMCTBA MeXaHWYeCKUX BOJIH:
OTpa)keHHe, NpesioM/ieHue, UHTepdepeHUs U JudpaKLusl.

3Byk. CKopocCTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arpsi3HeHHe OKpY Karoliei Cpe/ibl.

O/NeKTpOMarHuTHble BOJIHBL. Y CJIOBUSI U3/Iy4YeHHsl 3JIeKTPOMAarHWTHBIX BOJIH. B3anMHas
OpMEHTALMsI BEKTOPOB B 3/IEKTPOMarHUTHOU BOJTHE.

CBoMCTBa 3/7IeKTPOMAarHMWTHBIX BOJH: OTpakeHWe, IIpeJIOMJIeHHe, — TOJIsspu3aLus,
vHTepdepeHMs U JupakLusl.

[ITkana 371eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 37eKTPOMAarHWTHBIX BOJIH B TeXHUKe U
ObITYy.

[TpyHLMIIBI paZiMOCBA3U U TelleBUeHUs. Pagronokanys.

ONeKTPOMarHWTHOE 3arpsi3HeHUe OKPY Karollel Cpe/ibl.

TexHHueckue yCTPOMCTBA M IpPAaKTUYeCKOe IpPUMeHEeHHe: My3bIKaJbHble MHCTPYMEHTHI,
pajap, paJUONpPUEMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBUY-neub, yabTpa3BykoBasd
JMarHOCTUKA B TEXHUKE U MeJIALI1He.

demoncmpayuu.

O6pa3oBaHye 1 pacrpoCTpaHeHHe TIOTIepeyuHbIX U MTPO/I0JIbHBIX BOJTH.

Kosnebmolrieecst Teno Kak MCTOUHMK 3BYKa.

3aBUCUMOCTB JJIUHBI BOJIHBI OT YaCTOTHI KOJleOaHUH.

HabmroeHre oTpakeHusi U TIpesIOM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmogenve naTepdepeHun ¥ JUQpaki MeXaHHIeCKUX BOJTH.

AKyCTHUYeCcKuil pe3oHaHC.

CBoricTBa y/IbTpa3ByKa U ero NpuMeHeHHe.

HabntozeHve CBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUVIMTYZOW M 4YaCTOTOU
KoJie0aHUH.

WccnenoBanne  CBOWCTB — 371eKTPOMAarHMTHBIX — BOJIH:  OTpakeHHWe,  IpeIoMJIeHHe,
noJisipy3anus, Judpakuys, UHTepdepeHLus.

O6Hapy>keHue UH(GPAKPACHOTO U y/IbTPa(r0/1eTOBOTO U3/TyUeHUH.

YueHnuueckuti 3kcnepumenm, s1ab6opamopHble pabombl, NPAKMUKYM.

V3yyeHne napamMeTpoB 3ByKOBOW BOJTHBI.

W3yyeHne pacripocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[TpssmosiMHeNHOe pacrpocTpaHeHHWe CBeTa B OJHOPOAHOM cpege. JIyu certa. ToueuHsid
VICTOYHUK CBeTa.

OtpakeHre cBeTa. 3aKOHBI OTpakKeHHsi cBeTa. IlocTpoeHHWe W300pa)keHW B TIJIOCKOM
3epkasie. Cpepuyeckye 3epkaa.

[lpenomnenne cBera. 3akOHBI TIpefioMJieHHsI CBeTa. AOCOMIOTHBIA — TIOKa3aTesb
nipesiomsieHusi. OTHOCUTE/bHBIM TOKa3aTeab MpenomMeHus. [1OCTOSHCTBO 4acTOThI CBeTa M



COOTHOLIIeHHe JJIMH BOJIH IIPU Iepexo/ie MOHOXPOMaTH4eCKOro CBeTa 4epe3 TpaHMLly paszera
[IBYX OITUYECKUX Cpef.

Xop nyueii B mpusme. [ucnepcust ceeta. CroxKHbIN cocTaB besioro ceta. L[get.

[TonHOe BHyTpeHHee oTpakeHHue. [1pefjebHbIN yro/1 MOMHOrO BHYTPEHHET 0 OTPayKeHUSI.

Cobuparonjie ¥ paccerBaroiiye JMH3bL. TOHKas smH3a. POKyCHOe paccTosiHue U
OINTHYecKasi Chja TOHKOW JIMH3blL. 3aBUCHMMOCTb (DOKYCHOTO PacCTOSIHUSI TOHKOW C(pephyecKou
JIMH3BI OT €€ reOMeTPUU ¥ OTHOCUTEJILHOTO I0Ka3aTeJIsl IIPe/IOMJIeHUSI.

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

Xog nyva, MpoLIeALIero JUH3y M0/, IPOU3BOJIBHBIM YIVIOM K €8 IJIaBHOM ONTUYeCKOH OCH.
[TocTpoeHue n300pa)keHU TOUKU U OTpe3Ka MPsSIMOii B COOMPAIOIIMX U PACCEMBAIOILIMX JIMH3AX U
VX CACTeMax.

Ontuyeckue nipubopsl. Pa3pematorriast ciocobHocTk. ['71a3 Kak onThyeckast cucreMa.

[Ipenensl NPUMEHMMOCTH FeOMeTPUUeCKOM OITHKH.

BonHoBass ontuka. UHTepdepeHimsi cBeTa. KorepeHTHble WCTOYHMKHM. Y CJIOBUS
Hab/r0JeHrsT MaKCMMYMOB Y MUHIMYMOB B MHTeP(hepeHLIMOHHON KapTHHE OT [[BYX KOT€PeHTHBIX
VICTOYHUKOB. [IprMepbl KaccuueckKrx UHTepepeHLIMOHHbBIX CXEM.

Oudpakumsi cBeta. /[udpakiuoHHasi peméTka. YcioBue HAOMIOJEHUST TJIaBHBIX
MakKCHMYMOB IpH Ma/IeHNY MOHOXPOMAaTUYeCKOT0 CBeTa Ha AU(PPaKLMOHHYIO PeIIETKY.

ITonsapusanus ceeta.

TexHWuyecKue yCTPOMCTBA U TEXHOJOTMUeCKHWe TPOLeCChl: OYKH, Jyrna, IepUcCKOoIl,
¢oToarnapar, MUKpOCKOII, TPOEKLIMOHHbIH anrapar, IpocBeT/IeH!e ONTUKH, BOJIOKOHHAsl ONTHKA,
I paKLMOHHas pelléTKa.

Jemoncmpayuu.

3aKOHbI OTPa’KeHHUs CBeTa.

WccnenoBanue rpesiomieHys CBeTa.

HabsroieHure oiHOTO BHYTPeHHero oTpakeHust. Mo/iesib CBeTOBO/a.

WccnenoBanue xo/ja CBETOBBIX ITyYKOB Yepe3 IJIOCKOIapasl/le/IbHYI0 TUVIAaCTUHY U IIPU3MY.

VccnenoBaHue CBOMCTB U300paXkeHUH B JIMH3aX.

Mopenu MUKPOCKOIIa, TeIeCKOoIIa.

Habmoznenue narepdepeHLuy cBeTa.

HabmtoeHre IBETOB TOHKHX IT/IEHOK.

Habmopenue qudpakiyy ceera.

Vi3yuenune JuQpakLMOHHON PeIETKHU.

Habmropenue 1udpakiiOHHOTO CIIeKTpa.

HabsrozeHue qucnepcuu cBeTa.

HabmrozeHue nossipusaiyy cBeTa.

[TpumeHeHre NOJIIPOXOB [/Is1 U3yUYeHUs] MeXaHU4YeCKUX HalpsUKeHUH!.

YueHnuueckuli 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

W3mepeHue nokasareJisi Ipe/IOMJIEHUS CTeKIIa.

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

V3mepeHune OKyCHOr0 pacCTOSIHUSI paCCeUBAOIINX JIMH3.

[MonmyueHve n300pa>keHNsI B CCTEMeE U3 TJIOCKOTO 3epKasia U JIMH3BI.

[MTonyueHue n300pakeHUsi B CCTeMe U3 BYX JIMH3.

KoHcTpynpoBaHue TesleCKOnuueCcKnx CUCTEM.

Habmozpenue qudpakuyu, uHTepdepeHLuH U TIoJsIpyU3al{ii CBeTa.

W3yuenne nossipusaLiiy CBeTa, OTPaXXEHHOIO OT NTOBEPXHOCTHU AU3/IeKTPUKA.

W3yueHne nHTepQepeHLMM J1a3epHOr0 U3/TyUeHHs Ha /IBYX LeNsX.

Habrozenue qucnepcum.

HabmrozeHue u ucciieoBaHye AU(paKLMOHHOTO CTIeKTpa.

V3mepeHue [J/IMHBI CBETOBOM BOJIHBI.



[TonmyueHue crieKTpa U3/yueHHs CBETOAMOAA MTPY NOMOLLM AU PAKLIMOHHOM peléTKY.

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

I'paHuipl NMPUMEHMMOCTH K/IaCCUUeCKOM MexaHUKW. [locTynatel crienaspHOW Teopyu
OTHOCUTEJIbHOCTH.

[TpocTpaHCTBeHHO-BpeMeHHOM  uHTepBan.  [Ipeobpa3zoBanusi  JlopeHija.  YcioBue
MPUUMHHOCTHA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3amejiileHie BpeMeHU M COKpalleHUe
JJIVHBL.

OHeprusi U UMITyJ/IbC PeIITUBUCTCKOM YaCTHULbL.

CBs3p MacChl C SHepPryuer U UMITy/IbCOM PeJIITUBUCTCKOM YaCTULIbl. DHePrus MOKOs.

TexHWuyecKye YCTPONCTBA U TeXHOJOTMYeCKHe IpOLeCChl: CIyTHUKOBbIE MPUEMHUKHY,
YCKOPHUTE/N 3apsDKeHHbIX YaCTHLI.

YueHuuecKkuit 3KCriepUMeHT, 1abopaTopHbie PabOThI, IPAKTUKYM.

OnpeziesieHe WMITy/IbCa W SHEPrHMM PeISTUBUCTCKUX 4YacTull (o ¢oTorpadusiMm TpekoB
3apsDKeHHbIX YaCTUL] B MarHUTHOM TI0JI€).

Pa3jien 7. KBanToBas (pusuka.

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

PaBHOBeCHOe TeTIOBOe W3/MydeHUe (M3TydeHHe abCO/MIOTHO UEPHOro Tesa). 3aKOH
cMmelienus Buna. I'nnoresa [IaHka o KBaHTax.

@®OTOHBI. DHEeprust ¥ UMITyJIbC POTOHA.

dorosddext. OnbiTel A. I'. CTonetoBa. 3akoHbl (oTo3¢(eKra. YpaBHeHHe DUHILTEHA
n71st potoaddexra. «KpacHas rpanuiia» Gorosaddexra.

[aBneHnie cBeTa (B YaCTHOCTH, /JaBjieHWe CBeTa Ha a0OCOIOTHO TIOT/IOIAOLIYI0 U
abCOMIOTHO OTpaXKaroIyo MoBepxHOCTh). OmbiThl I1. H. Jlebenesa.

BonHoBble cBoricTBa uyactull. Bosnnbel ge bpoiins. [JnuHa BonHbI e Bpoiins U pasMepsl
00/1acTH JIOKaM3aLuK ABKYLIeHCs YacTHLbl. KopImyCKyisspHO-BOTHOBOM Ayanu3Mm. Judpakiys
3/1eKTPOHOB Ha KPUCTa/IIax.

Cneuudnka n3mepernii B Mukpomupe. CoOTHOLIIeHUs HeoTipeZie/iéHHOCTel ['eii3enOepra.

TexHUUyecKre yCTPOWMCTBA U TEXHOJIOTWYECKHE TIPOLIeCChl: CIIeKTPOMETp, (hOTO3/1eMEHT,
(oTOAATUMK, TYHHEIbHBIN MUKPOCKOII, COJTHeYHasi baTapest, CBeTOAMO/I.

demoncmpayuu.

®oT03¢deKT Ha yCTaHOBKe C LIMHKOBOM I/1aCTUHOM.

VccnenoBanue 3aKOHOB BHeLIHEro (poTo3(deKTa.

VccnenoBanye 3aBUCMMOCTY COTIPOTHB/IEHUS MTOTYIIPOBOAHUKOB OT OCBEIEHHOCTH.

Caetoauof,.

ConneyHas baTapes.

YueHnuueckuli 3kcnepumeHm, 1abopamopHble pabombl, NPAKMUKYM.

VccnenoBanue otopesncropa.

N3mepenue nocrosinHoM [11aHKa Ha 0CHOBe UcciieoBaHus (poToaddekTa.

WccnenoBanue 3aBUCMMOCTY CUIIBI TOKA Yepe3 CBeTOAUO/, OT HallpsDKeHHUs.

Tema 2. duszuka amoma.

OnbITHI IO UCC/IEJOBAHMIO CTPOeHHs aToMa. [1naneTapHas Moziens atoMa Pesepdopaa.

[Toctynatel bopa. M3nyuyeHue u morsoujeHre (OTOHOB IPU Iepexofie aTromMa C OJHOI0
YPOBHS 3HEpruM Ha JIpyrou.

Bugel criektpoB. CieKTp ypOBHEM Hepruy aToMa Bol0po/a.

CrioHTaHHOe U BBIHYK[eHHOe U3jlyueHue ceeta. Jlasep.

TexHUueckyue YCTPOWCTBAa W TEXHOJIOTUYECKHEe TIPOLeCChl: CIeKTpa/JbHbIM aHaIu3
(criekTpoOCKOI), /1a3ep, KBAHTOBBIA KOMIIBIOTED.

demoncmpayuu.

Mogens oneita Pesepdopga.

HabnrozeHue TuHeuaThIX CIIEKTPOB.

YCTPOMUCTBO U elCTBHE CYETUYMKA MOHU3UPYIOIINX YaCTHL].



OrnpeziesieHye JjIMHBI BOHBI J1a3pPHOT0O U3J/1y4YeHUs.

YueHnuueckuli 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

HabmtoeHre mMHeHUaTOro CHeKTpa.

VccnenoBanue crieKTpa pa3pe)KeHHOr0 aTOMapHOro BOJOPOZA U M3MepeHue MOCTOSTHHOM
Punbepra.

Tema 3. Duszuka amomHo20 10pa u 371eMeHMAapHbIX Yacmuy.

HyknonHass mozens sifpa I'eit3en6epra—liBanenko. 3apsiz siipa. MaccoBoe 4mc/Io siipa.
N3oTomnsl.

PasoakTHBHOCTE. Asba-pacra/,. OIeKTPOHHBIA U TIO3WTPOHHBIN OeTa-pacmaf. I'amma-
v3/lyyeHue.

3aKOH paZMOaKTWBHOIO pacnajfa. PagyoakTuBHble u30TONBI B Ipupoze. CBoucTBa
VIOHU3UPYIOLEro U3nydyeHus. BiusiHue pajioakTHBHOCTH Ha )KUBbIe OpraHu3Mbl. EcTecTBeHHbIN
¢doH usnyuenus. [lo3rumMeTpusi.

OHeprus CBsI3U HYK/IOHOB B siipe. AAnepHble cumbl. [ledekT Maccel sfpa.

SinepHble peakuuu. [leneHne ¥ cuHTe3 sifep. SljepHble  peakTophl. IIpoGsiembl
yrpaB/sieMOro TEepMOSIIEPHOTO CHHTe3a. OKOJIOTUYeCKHe acreKTbl pa3BUTUS  SiZIepHOU
SHEepreTUKU.

MeTtopb! perucTpainyy ¥ UCCIel0BaHUs 3/1IeMeHTapHbIX YaCTUL].

@dyHJameHTa/IbHble B3auUMOZeuCTBUs. bapuoHbl, Me30HB! U nentoHsel. IlpescraBneHue o
CranpgapTtHoii Moziesi. KBapk-riirtooHHast MOZiesib a/IpOHOB.

®usuka 3a npegenamu CtanzapTHOM Mogend. TéMmHas MaTtepust U TEMHasi SHepIus.

EnnHCTBO M3HuecKoi KapTUHBI MUpa.

TexHUueckue yCTpOMCTBA M TeXHOJIOTMUYECKHe IPOLeCChl: A03UMeTp, KaMepa BuibcoHa,
siIepHbId  peakTop, TepMOsi/lepHbI peakTop, aroMHasi 0Oom0a, MarHWTHO-pe30HaHCHast
TOMOrpadgus.

YueHnuueckuli 3kcnepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

ViccnepoBaHue TpeKOB YacTUL (TI0 TOTOBBIM (hOTOrpadusiM).

VccnenoBanue pafiioakTUBHOTO (POHA C UCTIOb30BaHUEM [|03UMETPa.

V3yueHue roryioujeHys 6eTa-4acTuL] aTFOMUHHEM.

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

OTarsl pa3BUTUA aCTpOHOMUM. [IpuKiajHOe U MUPOBO33peHUYeCKOe 3HaueHHe aCTPOHOMUU.
[TprMeHUMOCTb 3aKOHOB (PH3UKHU [1Jis1 00bSICHEHUSI TIPUPO/Ibl KOCMUYECKUX 0ObEKTOB.

Metogpl aCTpOHOMMUECKHUX HCC/efioBaHUNA. CoOBpeMeHHble OINTUYeCKHe TeJeCKOIbl,
paZivoTeIecKOonbl, BHeaTMOC(epHasi aCTPOHOMMUS.

Bup 3Bé3aH0T0 Heba. Co3Be3ausi, SpKHe 3BE3/1bl, TI7IaHEThI, X BUJUMOE JBIDKEHHE.

ConHeyHas cucrema.

CouHue. ConHeyHasi akTUBHOCTb. McTouHUK 3Hepryuu CostHLa U 3BE3.

3BEé3/1bl, UX OCHOBHbIE XapaKTepUCTUKU. [luarpaMma «CrieKTpasbHbIN K/1acC — CBETUMOCTbY.
3Bé371bI IVIABHOM T0C/Iel0BaTeIbHOCTH. 3aBUCHMOCTh «MacCa — CBEeTUMOCTb» /ISl 3BE3/] TJIaBHOU
10C/IelOBaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHble IIpe/CTaB/leHUs O
TIPOUCXOXKAEHUU U 3Bo/iroLMK CoJiHLA U 3BE3[]. JTarlbl )KU3HU 3BE3].

Mneunsbiii [Tyt — Haia ["anakTuka. [Tonoxkenuve v aBmxenue ConHija B ['anaktuke. Turbl
rajiakTuK. PasyoranakTuky v KBasapel. U€pHbIe [bIPbI B s/ipax rajJakTUK.

Bcenennasi. Pacuimpenue BcenenHoi. 3akoH Xab66ma. Pasberanve ranaktuk. Teopus
bospioro B3peiBa. PeqiMkToBOE U3/TyueHue.

MaciurrabHasi cTpykTypa BeenenHoil. MeTtaranakTHka.

HepewiénHeie mpo6/ieMbl aCTDOHOMUH.

Yuenuueckue Hab1100eHUS.

Habmroenust 38634H0OT0 HebOa HEBOOPY KEHHBIM I'71a30M C MCIIOTb30BaHeM KOMITBEOTEPHBIX
TIPUJIOXKEeHHWH 17151 OTIpe/ie/ieHusI 110J10’KeHHUst HeOeCHbIX 00beKTOB Ha KOHKPETHYO /1aTy: OCHOBHbIE
co3Be3us CeBepHOro INoJyLIapus U spKue 3BE3/bl.



Habmogenus B Tesieckorn JIyHbl, I7IaHeT, TYMAHHOCTeH ¥ 3BE3/JHBIX CKOTUTEHHH.

du3nyecKui NpakKTUKyM.

Crnioco6bl n3mMepeHus (HM3NUECKUX BeTMYMH C MCII0/h30BaHNEM aHa/IOTOBBIX U LIM(POBBIX
V3MepUTe/IbHbIX TIPUOOPOB ¥ KOMITbIOTEDHBIX JIATUMKOBBIX CUCTeM. AOCO/MOTHBIE U
OTHOCHTe/IbHble  TOTPelIHOCTH  HW3MepeHHWH  (u3nueckux BeqduyvH. OlleHKa TpaHuL]
MOTPELLHOCTEeMN.

[TpoBesieHye KOCBEHHBIX U3MEePeHUH, NCCIeloBaHUM 3aBUCUMOCTeN (pr31UeCcKUX BeJIMUMH,
TIpOBEpKa Tpe//IOKeHHBIX TUroTe3 (BbIOOp M3 paboT, ONMMCaHHBIX B TeMaTUUYeCKUX pasjenax
«YueHUUeCKUH 3KCIIePUMEHT, TabopaTopHbIe PabOThI, IPAKTUKYM» ).

O06o0mIaroiee NMOBTOpPeHHUe.

OO6obmeHre ¥ cUCTeMaTW3alisi COZAEp)KaHUs  pa3fieioB  Kypca «MexaHUKa»,
«MonekynsipHasi (GU3MKa U TepMOAMHaMHKa», «OJeKTpoAUHaMuKa», «KoyebaHusi U BOJIHBI»,
«OCHOBBI CrelMa/IbHOM TeOpUU OTHOCUTeNbHOCTH», «KBaHTOBasi u3uKa», «DJ1eMeHThI
aCTPOHOMHUU U aCTPO(PU3UKI».

Ponb ¢u3MKM YW acTpOHOMHH B SKOHOMMUECKOM, TeXHOJOTMUecKol, COLMa/lbHOU U
3TUUeCKOM cepax JlesaTeTbHOCTH Yesl0BeKa, poJib U MeCTO (PU3UKU U aCTDOHOMUM B COBPEMEHHOM
Hay4YHOM KapTHWHe MHpa, 3HaueHHWe OMNMCaTeJbHOW, CUCTeMaTH3UPYIOIel, 00bICHUTETBHON U
MIPOrHOCTUYECKOW (PYHKLMK (pU3MUeCcKOol TeOpuH, poJsib (PU3NUYECKOW TeOpry B (POPMUPOBaAHUM
nipe/icTaB/ieHni 0 (hU3UUecKol KapTHHe MHUPa, MecTO (pu3nuecKoi KapTUHBI MUpPa B 00IIIeM psy
COBpEMEHHbBIX eCTeCTBEeHHO-HayYHbIX Mpe/ICTaB/IeHUN 0 IPHUPO/E.

MexnpeaMmeTHble CBA3M.

N3yuenne kypca ¢pu3uku yray6séHHoro ypoBHs B 11 Kjlacce OCYIIeCTB/ISIETCSI C YUETOM
COoZlepKaTelbHBIX MEXKIIPeJAMEeTHbIX CBs3eld C KypCcaMd MaTeMaTHKW, OWOoorvM, XUMUH,
reorpavy ¥ TEXHOJIOTHH.

MesicnpedmemHble noHsiMus1, C853aHHble C U3yYeHUeM Memooo8 Hay4Ho20 NO3HAHUS:
siBJieHWe, HayyHbIM (akt, ruroresa, ¢u3nWyecKas BeIMUMHA, 3aKOH, Teopusi, HabsojeHuUe,
5KCIIepUMEeHT, MO/le/IMpOBaHue, Mo/le/b, U3MepeHue, MOrPelIHOCTY U3MepeHnH, U3MepUTe/bHbIe
nipubopsl, Ly poBasi 1abopaTopusi.

Mamemamuka: pellieHWe CUCTeMbl YpaBHeHUM. TpUroHoMeTpuueckue (yHKLUU: CUHYC,
KOCUHYC, TaHr'eHC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOe TOXAeCTBO. BeKTopel U MX
NPOEeKLIMM Ha OCU KOOpZMHAT, CJI0)KeHWe BeKTOpPOB. [Ipor3BO/HbIE 3/1eMeHTapHbIX (YHKLIWNI.
[Tpu3Haku 1oj00usi TPeyTroIbHUKOB, OMpefiesieHre TUI0L[a/id TVIOCKUX GUryp v o6béma TeJt.

Buonozus: 3neKTpruecKrie siBJIeHNs B XKUBOU ITPUPOJe, KoJsiebaTe bHbIe JBYKEHNS B KUBOM
NpUpoJie, SKOJOTMUeCKWe PUCKA TpPU TPOW3BO/CTBE 3EKTPO3HEPIUH, 3eKTPOMarHUTHOE
3arpsi3HeHUe OKpY)Karollleli cpeZibl, y/JbTpPa3BYKOBasi AMAarHOCTHKA B MeJULIMHe, OINTHYeCcKHe
sIB/IEHUS B )KUBOW TIpPUPO/Ie.

Xumus: cTpoeHue aTOMOB W MOJIEKYJ, KpUCTa/UIMyeckass CTPYKTypa TBEpABIX Tell,
MeXaHu3Mbl 00pa30BaHUs KPUCTA/IMUECKON PelléTKH, ClIeKTPaIbHbIN aHaIu3.

TI'eozpagpus: varHuTHbBIe TMO/tOCA 3eMJIH, 3a7e)KM MarHUTHBIX py[, (OTOChEMKa 3eMHOMN
TOBEPXHOCTH, cericMorpad.

TexHon02us: IpuMeHeHWe NTOCTOSTHHBIX MarHUTOB, JIEKTPOMarHUTOB, 3/1eKTPO/IBUraTe b
fIkobu, reHepaTop TiepeMeHHOTO TOKa, WHIYKLMOHHAas Tieub, JIMHUM 3JeKTporepejady,
3/IeKTpO/[BUTaTe/lb, pajiap, PaJUONPUEMHUK, TesleBU30p, aHTeHHa, TenedoH, CBU-neusb,
y/IbTpPa3ByKOBasi JMAarHOCTHKA B TeXHUKe, TPOEKLMOHHBIM anmnapaTr, BOJIOKOHHAs OITHKa,
conHeuHasi OaTapesi, CITyTHUKOBBIe TIDUEMHUKY, siZiepHasi SHepreTrka U 9KOJI0THYeCcKre acreKThl
eé pasBuUTHs.

[TNIAHVPYEMBIE PE3YJIbTATBI OCBOEHUMA ITPOT'PAMMEBI I1O ®U3MKE HA YPOBHE
CPEOHET'O OBILIEI'O OBPA3OBAHUA/INMYHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE PE3YJIbTATDBI



JInaHOCTHBIE pe3y/IbTaThl 0CBOeHUsT YueOHOro mpemMeTa «Du3nKa» JA0/DKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH 0OYyUaroIMXCsi PyKOBOACTBOBAThCS CHOPMHUPOBAHHON BHYTpeHHel
MO3ULIMeH JIMYHOCTH, CHUCTeMOM LIeHHOCTHBIX OpHUeHTallUi, TMO3UTHUBHBIX BHYTPEHHUX
yOexx/jeHHid, COOTBETCTBYIOL[UMX TPAJULIMOHHBIM LIEHHOCTSIM  POCCHHCKOro  0OIIiecTBa,
pacivpeHye >XM3HEHHOTO OMbITa M OMbITA ZeATeNbHOCTH B Mpoliecce peany3aliii OCHOBHBIX
HarpaB/IeHUI BOCITUTATeIbHOU JIesITe/TbHOCTH, B TOM UHC/Ie B YaCTH:

rPa)k/JaHCKOr0 BOCITUTAHUA:
® cpopMHUPOBAHHOCTh TPAKAAHCKOM TMO3UIMU oOOyuaroiierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O UjleHa POCCUHCKOTO 0011[eCTBa;
® [pUHSATHE TPAJULIMOHHBIX 00Ileye/loBeUeCKUX I'yMaHUCTUUECKUX U IeMOKPaTHUeCKUX
LIeHHOCTeM;

® TOTOBHOCTh BECTH COBMECTHYIO /IesiTeJIbHOCTh B MHTepecaxX I'Pa)kJaHCKOTo 00l1[ecTBa,

yuacTBOBATh B CAaMOYIIPaBieHUH B 00pa3oBaTe/IbHOM OpraHu3aliy;

® yMeHHMe B3aUMOJENCTBOBATb C COLIMAIbHBIMM MHCTUTYTaMU B COOTBETCTBUM C UX

(GYHKUMSAMY U Ha3HaUeHueM;
® TOTOBHOCTh K T'YMaHUTapHOW U BOJIOHTEPCKOM JiesiTeTbHOCTH.
NaTPUOTUYECKOr0 BOCIIUTAHHUSA:
® copMHUPOBAHHOCTH POCCUICKON TPa’KJAHCKOM UJJeHTUYHOCTH, TTaTPUOTU3Ma;
® [IeHHOCTHOEe OTHOLIeHHe K rOCy/|JapCTBEHHbIM CHUMBOJIAM, JOCT)KEHUSIM POCCHUHCKUX
yuéHbIX B 00/1aCTH PU3UKHU U TEXHUKE.
AYXOBHO-HPaBCTBEHHOT'0 BOCIIUTaHHUSA:
* copMHUPOBaHHOCTH HPABCTBEHHOI'O0 CO3HAHHKSI, 3TUUECKOTO TOBe/IeHHUS;
®  CriocoOHOCTH OLIEHWBATH CUTYALMIO ¥ TPUHUMATh OCO3HAHHbIE PelleHus], OPUeHTHDYSICh
Ha MOpaJIbHO-HPaBCTBeHHbIe HOPMBbI U LIEHHOCTH, B TOM YKCJIe B /IeATeIbHOCTH YUEHOT0;
® 0CO3HaHHe JMYHOTO BK/Ia/la B TOCTPOEHHe yCTOWYMBOTO OyAy1Iiero.
3CTeTHYECKOr0 BOCIIMTAHUSA:
® 5CTeTUYeCKOe OTHOLIeHWe K MHpY, BK/IHOYas 3CTETHKY HAy4yHOrO TBOPUECTBa,
TIpUCYLLIero (PU3MUecKolr HaykKe.
TPYAOBOr0 BOCIIUTAHUA:
®* JHTepeC K pa3/iMuHbIM cdepaM MpodecCHOHANTbHOU [esITeTbHOCTA, B TOM UHUC/Ie
CBSI3aHHBIM C (DU3UKOUM U TEeXHUKOMW, yMeHHe COBepIIaTh 0CO3HAHHBINA BBIOOD Oymyliieit
nipodeccry U peasu30BbIBaTh COOCTBEHHbIE )KU3HEHHbIe T/IaHbl;

® TOTOBHOCTh U CTIOCOOHOCTH K 00pa30BaHMIO U CaMO0Opa30BaHUIO B 00/1aCTH (PU3NKH Ha

TIPOTSPKEHUU BCel KU3HMU.
3K0J/I0THYeCKOr0 BOCIIMTaHUs:

* chopMHUPOBAaHHOCTb 9KOJIOTMUECKOM KY/bTYPbI, OCO3HaHUe I/100a/JbHOTO Xapakrepa

9KOJIOTMUECKUX TIPobieM;

® [UIAaHMPOBaHHE U OCYIL[eCTB/IeHUe JIeCTBUI B OKpPY’Karollleil cpefie Ha OCHOBe 3HaHUS

Lje/iel YCTOMYMBOrO Pa3BUTHS Ue/l0BeYeCTBa;
® pacllivMpeHHe OMbITa JesTelbHOCTA SKOJOTMYecKod HarpaB/ieHHOCTU Ha OCHOBe
VMEIOLLMXCsl 3HAaHUM 10 (pr3VKe.
[{eHHOCTH HayYHOTr'0 MO3HaHMSA:

® Cc(OpMHPOBAaHHOCTb MHUPOBO33DEHUSs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO

pa3BUTHUS (U3UUECKON HAYKU;

® O0CO3HaHME LIeHHOCTHM HAay4YHOM [esTeJlbHOCTH, T'OTOBHOCTb B IIpoLiecce HU3yuyeHUs

GU3MKKM  OCYIIeCTB/IATh  TPOEKTHYHD U MCC/Ie[0BaTelbCKyl  JesiTeTlbHOCTb
VH/IMBU/Iya/lbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efiCTBUS



Bba3oBble lornuecKue JeiCTBUA:

CaMOCTOSATe/IbHO (hOPMYJIMPOBaTh U aKTya/Ju3upoBaTh MpobsieMy, paccMaTtpuBaTh eé
BCECTOPOHHE;

OTpeiesisiTh Lie/iv JeITe/lbHOCTH, 33/laBaTh apaMeTphbl U KpUTEPUHN UX JOCTHKEHUS;
BBISIB/IAITh 3aKOHOMEPHOCTHM W TIPOTUBOPEYMs B pacCMaTpUBaeMbIX (DHU3MYeCKUX
SIBJIEHUSIX;

pa3pabaTbiBaTh TUIaH pelleHds TpoO/seMbl C yuéTOM aHa/mu3a WMEFOIUXCS
MaTepUabHbIX U HeMaTepUabHbIX peCypCoB;

BHOCHUTb KOPPEKTUBHI B /1eATE/IbHOCTh, OL€EHUBATh COOTBETCTBHE Pe3y/IbTaTOB LeJIsM,
OLIeHMBAaTh PUCKM MOC/Ie/[CTBUN eaTe/TbHOCTH;

KOODJMHHPOBATh W BBIMIOJHATE pabOTy B YC/IOBHUSX peasbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOZeNCTBUS;

pa3BUBaTh KpEAaTUBHOE MBIIIJIEHHE TTPU PeLIeHNH )KU3HEHHBIX MPOo0JIeM.

ba3oBnbie uccoiaeaoBare/1bCKue ]I[eﬁ(lTBPIH:

B/Ia/IeTh HAYYHOW TEPMUHOJIOTHEH, K/TFOUEeBBIMU MOHSATUSMUA U METOaMU (DU3HUeCKOM
HayKuy;

BJIa/IeTh HaBbIKaMU Y4eOHO-HMCC/Ie/[0BaTeIbCKOMN 1 MPOEKTHOH JeATe/IbHOCTH B 00/1aCTH
¢U3MKKM, CrIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
pelieHust 3afay (U3MUECKOTO COJIepP)KaHUs, TIPUMEHEHHIO0 pa3/IMuHbIX METO/0B
TIO3HAHWS;

B/IaZIeTh BUZIaMU [IeATEIBHOCTH TI0 TIOJTyUeHHUI0 HOBOTO 3HAHMsl, ero WHTEepIrIpeTaryy,
npeoOpa30BaHUI0 U TIPUMEHEHUIO B PA3/IMUHbIX YUeOHBIX CUTYalUsIX, B TOM YHCJIe TIPH
CO3/laHAU yueOHBIX MPOEKTOB B 00/1aCTU (hH3UKY;

BBISIB/ISITh TIPUUYMHHO-C/IEJICTBEHHbIE CBS3U W aKTyaJM3UPOBATh 3afiauy, BBIJABUTATh
TUTIOTe3y e€ pellieHus], HAXOJUTb apryMeHTHI /ISt I0Ka3aTe/IbCTBa CBOUX YTBEPIKAEHHH,
3a/laBaTh MapamMeTphbl U KPUTEPUU PELIEeHHUS;

aHA/IM3UPOBATh TMOJyUeHHble B XO/€ peIIeHUsl 3aflaud pe3y/bTaTbl, KPUTHUECKU
OLIeHUBaTh WX JOCTOBEPHOCTD, MPOTHO3MPOBATh U3MEHEHHEe B HOBBIX yC/IOBUSIX;
CTaBUTh U OPMYIUPOBaTh COOCTBEHHBIE 3a/jaull B 00pPa30BaTe/IbHON JIeATeTbHOCTH, B
TOM UHCJIe TIPY U3YUeHUH (HU3UKHY;

JlaBaThb OL|EHKY HOBBIM CHUTYalLVisIM, OLIeHUBAaTh MPUOOPETEHHBIN OIIbIT;

YMeTbh MePeHOCUTh 3HaHUS 10 (PU3UKe B TIPAKTHUECKYIO 00/1aCTh )KU3HeJesITeTbHOCTH;
yYMeTb UHTEIPUPOBATh 3HAHUSI U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBIJJBUTaTh HOBbIE W/IEU, TIPe/|jIaraTh OPUTHHAIBHbIE TIOAXO0/bl U PEIIeHMS;

CTaBUTH NIPOOIEMBI ¥ 3a7IauM, /10Ty CKAIOLe a/lbTePHAaTUBHBIE PeIIeHMs.

Pab6ora c uadopmanueii:

BJIaJIeTh HAaBbIKAMM IT0JTyueHus1 MH(OpMaLK GU3HMUECKOT0 COZIepP)KaHMsI U3 NCTOUHUKOB
Pa3HbIX THIIOB, CAMOCTOSITE/IbHO OCYILeCTB/IATh TMOMCK, aHa/lIW3, CUCTEMAaTH3al[ui0 U
WHTEpIIpeTaLyo HH(HOPMAL[UK Pa3/TMUHBIX BUIOB U )OPM Mpe/[CTaB/IeHuS;

OLIEHUBATh JI0OCTOBEPHOCTb MHGMOPMALUY;

WCI0/Ib30BaTh CPe/JCTBA MHGOPMAI[MOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pellieHnd KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHU3al[MOHHBIX 3a/ay C
cobmogeHrieM TpeOOBaHW  SPrOHOMUKM, TEXHWKH 0€30MacHOCTH, THTHeHbI,
pecypcocOepe)XeHusi, TPaBOBBIX M 3THUECKUX HOPM, HOPM HH(MOPMAIMOHHOMN
0e30MmacHOCTH;

co3/jaBaTh TEKCThl (DU3UUYECKOTO COZIEP>KaHUS B Ppas3IMuHbIX (opMarax C Y4ETOM
Ha3HaueHus: MHMOpPMALIMK M 1Ie/IeBOW ayJUTOPUM, BbIOMpasi ONTHMabHYH (GopMmy
TIpe/ICTaB/IeHNsI U BU3ya/IM3aLiUu.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe y4e0HbIe /|efiCTBHA:

OCYILL[eCTBJISITh 001[eHe Ha ypoKaX (DM3KWKK U BO BHEYDOUHOU JiesITe/TbHOCTH;
pacrio3HaBaTh NPeANOChIIKU KOHGIUKTHBIX CUTyalMi U CMSITYaTh KOH(JIMKTBI;



Pa3BEPHYTO W JIOTUYHO W3/laraTh CBOIO TOYKY 3pEHUSI C WCIOJIb30BaHHEM SI3bIKOBBIX
CpeJiCTB;

TIOHMMAaTh Y UCITO0/Ib30BaTh MPEUMYIIeCTBa KOMaH/IHOW U UHUBHU/yaTbHON pabOThI;
BbIOMpATh TEMAaTUKy U METO/IbI COBMECTHBIX [eHCTBHI C yUETOM OOI[HUX WHTEPECOB U
BO3MOXXHOCTEM Ka)K/[0T0 ujieHa KOJI/IeKTHBA;

MPUHUMATh LieJIi COBMECTHOW JesiTe/lbHOCTU, OpPraHU30BbIBaTb U KOODPAWHUPOBAThH
JIeWCTBUSL IO €€ [OCTW)KEHWIO: COCTaBJISATh IIaH JeMCTBUM, pacrpenessiTb pod C
yU6TOM MHEHHI yUaCTHUKOB, 00CY)X/IaTh pe3y/ibTaThl COBMECTHOM paboThI;

OlLIEHWBATh KaueCTBO CBOEro BK/aJa W KaXKJOr0 yYaCTHMKA KOMaHZbl B OOIIMiA
pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

Tripe/ijiaraTh HOBbIE TPOEKTHI, OLleHUBAaTh W/ieU C MO3ULIMA HOBU3HbI, OPUTHHATBLHOCTH,
MpaKTUYeCKOW 3HAaUMMOCTH;

OCYIIIeCTBJISITh TIO3UTUBHOE CTpaTeruueckoe TOBe/leHHWe B Pa3/IMUHBIX CUTYaLUsX,
TIPOSIBJIITH TBOPUECTBO M BOOOpakeHHWe, ObITh MHULIMATHBHBIM.

Pery/isTUBHBIE YHHBepCa/IbHbIe yUeOHbIe JeiCTBUS
Camoopranu3anus:

CaMOCTOSITE/TEHO OCYIIeCTB/ISITh MTO3HABATeIbHYIO [eITeIbHOCTh B 00/1aCT GU3UKUA U
aCTPOHOMUH, BBISIBISITH TIPOO/IEMbI, CTaBUTh U (OPMYIMPOBaTh COOCTBEHHbIE 3a/1aul;
CaMOCTOSITE/IbHO COCTAB/ISATh I/1aH PelleHrsl pacuéTHBIX U KaueCTBEeHHBIX 3a/ay, MJlaH
BBITOJIHEHUS TIPAKTUYeCKOW paboThl C YUETOM HMMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U NpeJIIOYTeHUH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMK1 y4eOHOTO TpeZiMeTa Ha OCHOBe JTMYHBIX MPeJTIouTeHNH;

JlesiaTh OCO3HAHHBIN BbIOOP, apryMeHTHPOBaTh ero, OpaTh Ha cebst OTBETCTBEHHOCTh 3a
pelieHue;

OLIeHUBATb NTPUOOPETEHHBIN OIIBIT;

criocobcTBOBaTh ()OPMUPOBAHMIO W TIPOSIBJIEHUIO 3PyAUIMKA B oOsacti (GU3MKY,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa3oBaTesibHbIN U Ky/IbTypHBINA YPOBEHb.

CﬂMOKOHTpOJIb, 3M0].[PIOHHJ'IBHI)II71 HHTE/1/IEKT:

[laBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBLI B JleATe/IbHOCTb, OL{eHUBATh
COOTBETCTBHE Pe3y/IbTaToB Lie/IsIM;

B/a/leTb HaBblKaMU [103HABaTe/JbHOW peQieKCMM KaK OCO3HaHHWSI COBepLIaeMbIX
JIeMCTBUM U MBIC/TUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBAHWUM;

WCTIO/Tb30BaTh MPUEMBI pedyieKCHH /IS OLIeHKU CUTYal[|uH, BbIOOpa BepHOTO PellleHusl;
yMeTb OLIeHUBaTh PUCKU M CBOEBPEMEHHO NIPYHUMATh PelleHHs TI0 MX CHWKEHUIO;
MPUHUMATh MOTUBbI U apI'YMEHThI JPYTUX MPY aHa/ln3e pe3yibTaToB JleTebHOCTH;
NIpUHUMATH Cebsi, TOHMMast CBOM HeZJOCTAaTKH 1 I0CTOMHCTBA;

MPUHUMATh MOTUBbI U apI'YMEHThI JPYTUX MPY aHa/ln3e pe3yibTaToB JlesTebHOCTH;
NIPM3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporiecce AOCTW)KeHUsI TMUHOCTHBIX Pe3yJbTaTOB OCBOEHUSI MPOrpaMMbl 10 (u3vKe AJist
YPOBHS cpefiHero o06iriero o6pa3oBaHus y 00y4YaroIMXCsl COBEPIIIEHCTBYETCSI SMOLIMOHATBHBIN
VIHTe//IeKT, Mpe/iroJiararliiyuii c)opMrUPOBaHHOCTD:

CaMOCO3HAHUS, BK/IIOYAIOIIET0 CHOCOOHOCTh TIOHMMATh CBOE  3MOLIMOHAJIBHOE
COCTOsSIHUE, BU/IETh HAITPaB/IeHUs Pa3BUTHsI COOCTBEHHOM SMOL[MOHAIBHOM Cepbl, ObITh
yBepeHHbBIM B ce0e;

CaMOpEry/IMpOBaHMsl,  BKJ/IIOYAIOIIET0  CAMOKOHTPO/b,  yMeHWe  TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBe/IEHNE, CIOCOOHOCTh a[JANITUPOBATHLCS K SMOL[UOHAIbHBIM
W3MEeHEHHSIM U TIPOSIBJISITh TUOKOCTbh, OBITH OTKPLITEIM HOBOMY;;

BHYTpPeHHell MOTHMBAI|UH, BKJIFOUAKOLell CTpeM/IeHHe K JOCTHXKEHUIO LIeld U YCIexy,
OTNTUMH3M, UHULIMATUBHOCTh, YMEHHUE [IeHCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEH;



SMIIAaTHH, BKJIIOYAIOIIeH CrIOCOOHOCTh TIOHMMATh SMOL[MOHAIBHOE COCTOSIHUE [IPYTHX,
YUUTBIBaTh €ro TIpU OCYIeCTBIeHWH O0OlleHus, CroCOOHOCTh K COUYYBCTBHIO U
cornepeXUBaHUIO;

COL[MA/IbHBIX HABBIKOB, BKJ/IIOUAIOIIMX CMOCOOHOCTh BBICTPAaUBAaTh OTHOLIEHUS C
JOPYTHMU JIFOABMH, 3a00TUTHCS, TIPOSIBJISITH MHTEPeC U pa3periaTtb KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy obyuenusi B 10 kaacce npeMeTHble pe3y/abTaThl HA YTIyOJEHHOM YDPOBHE [JOJKHBI
oTpakaTb C()OPMUPOBAHHOCTD y 00yUaroIUXCsl YMEeHUM:

MOHUMAThb PO/Jb (PU3MKKM B SKOHOMMUECKOW, TeXHOJOTMUeCcKOW, 3KOJ0ruuecKowu,
COLMabHOM U 3TUUeCKOM cdepax /eATebHOCTH UeroBeKa, pojib U MeCTO (PM3UKU B
COBPeMEeHHOW Hay4YHOW KapTHHEe MUPA, 3HaueHue OMKCaTe/IbHOM, CHCTEMaTU3UPYIOLLen,
OOBSICHUTE/ILHOM M TMPOrHOCTUUeCKoW (YHKLMNA (U3WYeCKON Teopuu — MeXaHUKH,
MOJIEKY/ISIPHOM (DU3UKU 1 TEPMO/IJUHAMUKH, POJib (pr3nuecKoli Teopyu B GOpMHUPOBaHUU
ripe/iCTaB/eHu 0 (PU3MUeCKOM KapTuHe MUDa;

pas/nyath yCI0BUSI IPUMEHMMOCTH Mo/iesield (pM3MUeCcKUX Tesl U MPOLIeCCOB (SB/1eHUN):
VHepILMa/ibHasi CUCTeMa OTcuéTa, abCO/IFOTHO TBEp/Oe Teso, mMaTepuasbHas TOUKa,
PaBHOYCKOpeHHOe /IBKeHue, cBOOOJHOe Tia/ieHre, abComoTHO yrpyras JedopMarivs,
abCoJItOTHO ynpyroe v abCOMFOTHO HEYTIPYToe CTOIKHOBeHUsI, MOZIe/Iv Ta3a, KUJKOCTU U
TBEpPAOro (KpUCTA/UIMYECKOI0) Tesa, WeajJbHbIM ra3, TOUEUYHbIA 3apsf, OAHOPOJHOE
3/IeKTpUYECKOe TI0JIE;

pa3nuuath yc/ioBUsl (TPaHHWIBI, 00/1IaCTH) TIPUMEHUMOCTH (PHU3MYeCKUX 3aKOHOB,
MOHMMaTh BCeoOIuii xapakTep (yHAaMeHTaJbHbIX 3aKOHOB U OrpaHUUeHHOCTb
VICTI0/Tb30BaHUs! UAaCTHBIX 3aKOHOB;

aHa/IM3UpOBaTh U OOBSCHATH MeXaHWueCcKre TIPOLeCChl U SIBJIeHUS, HWCIIO/b3Ys
OCHOBHbIE TIOJIOKEHMSI Y 3aKOHbl MeXaHUKU (OTHOCUTeNIbHOCTb MeXaHUueCcKoro
JBWDKeHus, (popMysibl KMHeMaTUKU PaBHOYCKODEHHOr'O JBW)KeHUsl, rpeobpa3oBaHus
Canunes 4Jis CKOPOCTU M NepeMeltieHus], 3aKoHbl HbI0TOHA, MPUHLIMI OTHOCUTETbHOCTH
lamunes, 3aKOH BCEMUDHOIO TACOTEHHs, 3aKOHbl COXpaHEHWs WMIy/abCa U
MeXaHU4eCKOW HEePruH, CBsI3b pabOThI CUJIBI C U3MEHeHHeM MeXaHWYeCKOW SHeprHy,
yC/IOBUSI paBHOBECHUS] TBEPJAOro Tena), MPU 3TOM MCMO/Ib30BaTh MaTeMaTHuecKoe
BbIpa)KeHHE 3aKOHOB, YKa3blBaTb YC/IOBUSI TNPUMEHUMOCTH (PM3MYEeCKUX 3aKOHOB:
npeobpa3oBaHuii ['anunes, BTOPOro U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB
COXpaHeHHsl UMITy/IbCa U MeXaHWYeCKOM SHepruu, 3aKkoHa BCeMUPHOIO TSATOTEeHKS;
aHa/IM3UPOBaTh U OOBSICHAITH TEIUIOBbIE TPOLECCHI U SIBJIEHUS, WUCTIOb3ysi OCHOBHBIE
nosioxkeHnst MKT 1 3aKOHBI MOJIEKY/ISIPHOM (DM3UKHY M TEPMOIMHAMUKU (CBSI3b JlaBIeHHs
W/leaJlbHOTO rasa CO CpeJHel KWUHEeTUUeCKOW SHepruei TeIyiIoBOro JBW)XEeHUs U
KOHLIEHTpaLer ero MoJieKyJ1, CBsi3b TEMIIePaTyphl Bel|eCTBa CO CpeiHer KUHeTUUeCKOU
SHeprueil TeryIOBOro [BW)XEHHs €ero YacTWll, CBsI3b JaB/IeHUsl UJeanbHOro rasa c
KOHLIEHTpaLMerd MOJIEKYJ/I U ero TeMIiepaTypou, ypaBHeHue MeHeneeBa—KnanenpoHa,
NepBbIM 3aKOH TePMOJMHAMMKH, 3aKOH COXPaHeHUs1 SHePruy B TeIJIOBbIX MpoLeccax),
IIpY 3TOM HCIIO/b30BaTh MaTeMaTUUeCcKoe BbIpa)KeHHe 3aKOHOB, YKa3blBaTb YC/IOBHS
NPUMEHNMOCTH ypaBHeHUs MeH/ieneeBa—KnanelipoHa;

aHalM3VUpOBaTb U OOBSICHATH 3JIEKTPUUECKHe SIB/IeHWs], HCIIO/b3ysI OCHOBHBIE
T10JIO’KEHHSI U 3aKOHBI 3JIeKTPO/IMHAMUKH (3aKOH COXPaHeHHSs 3/IeKTPUUeCKOro 3apsi/a,
3aKkoH KysioHa, MOTeHI[Ma/IbHOCTh 3/1eKTPOCTaTUYeCKOr0 0151, IPUHLUI CYIIeprio3ULIUA
5/IeKTPUYECKUX T10J1eH, PY 3TOM YKa3bIBasi yC/I0BUS IPUMEHUMOCTH 3akoHa KysoHa, a
TaK)Ke MPaKTUYeCKU Ba)KHble COOTHOLLIEHMs: 3aKOHbl OMa [/1s1 yyacTKa Liernd U Jjs
3aMKHYTOM 3/1eKTpPUYeCKOU Lienu, 3akoH [xkoyssi—/leHua, npasuia Kupxrodga, 3aKoHbI
dapages /151 3/1IEKTPOIU3a);



OMNKChIBaTh (PM3MUeCKHe TIPOLIeCChl U sIBJIEHUs, UCTO/b3Ysl BeJIMUMHbI: NlepeMellieHue,
CKOPOCTb, YCKOPeHWe, UMITyJIbC Tela U CUCTEeMBI TeJl, Chjla, MOMEHT CHUJIbl, /1aB/ieHue,
TIOTeHL[Ma/IbHAsl SHeprusi, KWHeTHJecKas JHeprus, MexaHuueckas SHeprus, pabora
CHJIbI, LIeHTPOCTPEMUTE/IbHOE YCKOPeHHe, Cijla TSHKeCTH, CHjla YIIPYTroCTH, CHJjla TPeHUS,
MOIITHOCTb, SHEePrHsi B3aUMO/IeMCTBHS Tesa ¢ 3eMsiéit BOMM3M eé TTIOBePXHOCTH, SHEPTHs
ynpyroi paedopMali TIPY>KUHBI, KOJIMYeCTBO TeIUIOTHI, abCOMIOTHasi Temrieparypa
Tesla, paboTa B TepMOJMHAMUKe, BHYTPEHHSIS1 SHEPTHsi HealbHOT0 OHOATOMHOTO ras3a,
paboTa WjeasbHOrO Ta3a, OTHOCHTE/IbHAsi BJIAXHOCTb Bo3ayxa, KII[ upeanmbHOro
TEIJIOBOTO JIBUTaTesIs; /J1eKTPUUecKoe ToJjie, HaNpsHKEHHOCTh 3/1eKTPUYeCKOro Mo,
HaTpSDKEHHOCTb T0/IS1 TOYEUHOro 3apsiia WM 3apsDKeHHOro Illapa B BaKyyme W B
[V3/eKTpUKe, TIOTeHLMan 37eKTPOCTaTUYecKoro IIoJis, pasHOCTb IOTEeHLUasoB,
5/1IeKTPO/IBKYILL[asi CWjla, CHIa TOKA, HarpspKeHWe, MOIIHOCTb TOKa, 3JIeKTpUYecKas
€MKOCTb IJIOCKOT'0 KOH/IeHCaTOpa, CONPOTUB/IEHUE yuacTKa L{elH C 0c/1ej0BaTe/IbHbIM
Y Tlapa/uleJibHbIM COeJMHEHHWeM De3UCTOPOB, SHEeprusl 3/JeKTPUYecKoro MoJs
KOH/IeHCaTopa;

00BSICHATH 0COOEHHOCTU TIPOTeKaHHs1 PU3NUeCKHX SIBJIEHUI: MeXaHUUeCcKoe /IBIKeHue,
TEIJIOBOe JIBVKEHVe YaCTHL] BeIlleCTBa, TEIJIOBOe PaBHOBeCHe, OPOYHOBCKOE ABIKEHHe,
Imbdysus, ucnapeHue, KUMNeHWe W KOHJeHCalusi, ITJlaB/leHWe W KpUCTa/lIu3aLus,
HarpaB/eHHOCTb  Teryionepejjaud,  3/1eKTpU3alysi  Tesl, SKBUIIOTEHL[UA/TbHOCTh
TOBEPXHOCTH 3apsDKEHHOT0 POBO/IHUKA;

MPOBOJUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHON (pM3HMUecKoi BeIMUMHBI OT JPYrou C
WCTI0/Ib30BaHMEM TPSIMbIX M3MEpPeHW, TpU 3TOM KOHCTPYWPOBAaTh YCTAHOBKY,
(GuKCUMpOBaTh pe3y/bTaThl MOJYYEHHOM 3aBUCMMOCTU (M3MUECKHX BeJIMYMH B BHU7e
rpadMKOB C y4éTOM abCO/IIOTHBIX TIOTPEIIHOCTel W3MepeHWM, JiesiaTb BBIBOJbI 10
pe3y/bTaTam HUCC/Ie[0BaHus;

TIPOBO/IUTh KOCBEHHbIe H3MepeHHs (M3UUeCKMX BeMUYWH, TPU 3TOM BBIOMpATh
ONTUMA/bHBI MeTOJ, W3MepeHHs, OLleHMBaTh a0CO/IIOTHbIE W OTHOCHTE/bHbIe
MOTPELLHOCTH MPSIMBIX U KOCBEHHBIX U3MepeHUl;

MIPOBO/IUTH OTIBITHI 10 POBEPKe IPe/JI0’KeHHOM IMIT0Te3bl: [1JIaHWPOBaTh SKCIIePUMEHT,
cobupaThb KCIiepuMeHTaIbHYH0 YCTaHOBKY, aHA/TM3UPOBATh M0/TyueHHbIe Pe3y/IbTaThl U
JleniaThb BBIBO/| O CTaTyCe Npe/J/I0’KeHHOM TUIOoTe3bl;

cobsrofaTh TpaBuia 6e30macHOro TpyAa IMpU TMPOBeJEeHWH UCCIe[JOBaHHN B paMKax
yueOHOTrO SKCIepuMeHTa, MPAKTHKyMa W y4ueOHO-MCCIie/loBaTebCKOW W TIPOEKTHOMN
JesiTeTbHOCTU  C  WCTIONb30BaHHWEM U3MepUTebHbIX YCTPOWCTB M J1abopaTOpHOTO
obopyoBaHus;

pellaTh pacuéTHbBIE 33/lauu C IBHO 33/JaHHOM 1 HesIBHO 3a/laHHOU (PM31UYeCKOU MOJeNbio:
Ha OCHOBAaHWM aHalM3a YCAOBUS OOOCHOBBIBATH BHIOOD (HU3MUECKON MOZeH,
OTBeyarollei TpebOBaHMSIM 33/1auMl, IPUMEHSITh (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3UUECKUX TEeOpUd IIpU MCIMO/b30BaHUM MaTeMaTHyeCKUX MeTO/0B
pellleHUs1 3ajay, IPOBOJUTH PpACuéTbl Ha OCHOBAHWM HMEIOLUXCS JIaHHBIX,
aHa/IM3UpOBaTh pe3y/bTaTbl M KOPPEKTUPOBAaTbh MeETO/bl pelleHUs C Y4ETOM
T10J/yYeHHBIX pe3y/bTaToB;

peliaTh KaueCTBeHHbIE 3a/1auy, TpeOyrolye MpUMeHeHHs 3HAHHH W3 Pa3HbIX pasziesioB
Kypca (U3MKY, a TakKe MHTerpalid 3HaHWW U3 JPYyTUX NpeJMEeTOB eCTeCTBEeHHO-
Hay4yHOTO ILJMK/a: BbICTPaMBaTh JIOTMUYECKYIO LIeMIOYKY PpacCyX[eHWd C Oropoil Ha
V3y4yeHHbIe 3aKOHbl, 3aKOHOMEPHOCTH U (PU3UYECKUe SIBIIEHUS;

WCII0/Tb30BaTh TEOPeTUYeCKre 3HaHUS /il 00bSCHEHHSI OCHOBHBIX TIPUHLIUIIOB PabOThHI
V3MepUTe/IbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TeXHOJIOTUUECKHX MPOL[eCCOB;
TIPUBOJUTE TIPUMEPBI BK/Ia/la POCCHIMCKUX M 3aPYOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OObBsCHEHHe TMpOLIeCCOB OKPY)KAlOI[ero MHpa, B pa3BUTHe TEeXHUKU U
TeXHOJIOTUH;



aHalM3VUpoBaTb W OLEHWBaTh TOC/EJCTBUSI OBITOBOM UM  TPOM3BO/CTBEHHOMN
JlesiTeTbHOCTU  YesloBeKa, CBsI3aHHOW C (PU3MUeCKUMM TIpoljeccaMu, C TIO3ULIUHN
5KOI0OTMYeCKOMn 0e30macHOCTH, rpe/iCTaBIeHU 0 paLMOHA/ILHOM
TIPUPO/IOTIO/Ib30BaHMHM, a TaKKe pa3yMHOM HCIIOMb30BaHUM [JOCTH)KEHUM HayKu |
TeXHOJIOTHH [IJ1s1 Ja/IbHEeNIIIero pa3BUTHS UeioBeuecKoro o0IecTsa;

TIPUMEHSITh pa3/iMyHble CriocoObl paboThl ¢ MHGOpMaLuel (HU3NYeCKOTo Cofiep>KaHus C
WCTIOMb30BaHWEM  COBpPEMEHHBbIX MH(OPMAalMOHHBIX  TEXHOJOTWW, TIpU  3TOM
WCTI0/Tb30BaTh COBPeMeHHble MH(OpPMaIIMOHHbIe TeXHOJIOTHH [Jis TIOMCKa, TlepepaboTKu
Y TIpe/IbsiB/IeHNsT YUeOHOUM ¥ HayUHO-TIOMy/ISIPHOM MH(GOPMALUH, CTPYKTYPHUPOBAHUS U
VHTeprpeTalyy WHGOpMaLUY, TOJyYeHHON U3 pa3/MyHbIX UCTOYHUKOB, KPUTUUECKU
aHa/IM3UpPOBaTh I0/lyuyaemMyr0 MH(POPMAlLMI0 M OlleHUBaTh e€é JOCTOBEPHOCTh KaK Ha
OCHOBe MMEOIIMXCsl 3HaHUM, TaK U Ha OCHOBe aHa/lM3a UCTOUHMKA UH(OpMaLUH;
NPOSIBNATh OpraHM3allMOHHble U TI03HaBaTe/bHble yMEHHsI CaMOCTOSTeIbHOrO
npuobpeTeHUs HOBBIX 3HAaHUM B TIpoLlecCe BBIMOJHEHUS TPOEKTHBIX U yueOHo-
HCCIIeIoBaTeTbCKUX pabor;

paboTaTh B TpyIiNe C MCIOJHEHWeM pa3/MUHbIX COLMAIbHBIX pOoJiel, TIaHUPOBaTh
paboTy TpyIMbl, parMOHANIbHO pacIpeesnsaTh [JesTeJbHOCTh B HeCTaHZAPTHBIX
CUTYyaLUsIX, a/leKBaTHO OLeHUBATb BK/A[| K)KJOT0 U3 YUYaCTHUKOB IPYMIIbI B pellieHure
paccMaTrprBaeMou pobieMbr;

MPOSIBIATE  MOTHBaLMi0O K  Oyayiedt rpodeccMoHanbHOW — /1esiTe/IbHOCTH  TI0
CreLyanbHOCTM (PU3UKO-TEXHUYECKOro Mpodus.

K koniy obyuenusi B 11 Kaacce ripefMeTHble pe3yabTaThl Ha YTIyOIEHHOM YDPOBHE [JO/KHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

MOHUMAaThb poOJib (U3UKKM B IKOHOMHUYECKOW, TEeXHOJOTMUeCKOM, COLMa/bHON U
3TUUECKOM cepax [esTelbHOCTH 4YeoBeKa, pojib U MecTO (PU3UKU B COBPEMEHHOU
Hay4YHOM KapTHHe MUpa, PO/ib aCTPOHOMUM B MPAKTHUUECKOW [1esITe/IbHOCTU YesioBeKa U
JaTbHeWIIeM  HayyHO-TeXHUUEeCKOM  pasBUTHUM,  3HAueHHWEe  OMUCATe/IbHOM,
CUCTEeMaTU3UPYIOIe, OOBSICHUTENLHOW W TIPOTHOCTUYECKOW (MYHKIMHA (U3UUeCKOU
TEOPUU — DSJIEKTPOJMHAMMKH, CIlelidaJbHOW TEOPUM OTHOCHUTENIbHOCTH, KBAaHTOBOM
¢bu3vky, ponb GU3NUECKON Teopuu B (OPMUPOBAHWU TpeACTaB/ieHui 0 (r3UUecKoi
KapThHe Mupa, MecTo (M3UyYeckod KapTUHbI MHMpa B 00leM psily COBPeMeHHbIX
eCTeCTBEHHO-HayUHbIX M1pe/iCTaB/IeHUH 0 IPUPO/IE;

pas3nuuaTh YCI0BUS IPUMEHUMOCTH MoZesiel (pu3n4YeCcKuX Tesl Y MPOLecCoB (SIBJIeHUH):
OJHOPOJHOE 3/eKTPpUUeckoe M OJHOPOJHOe MarHUTHOe TO/s, TapMOHUUYecKue
KosieOaHWsl, MareMaTUYeCKU MasiTHUK, U/lealbHbIi TIPY)KUHHBIA ~ MasiTHUK,
rapMOHWYeCKHe BOJIHBI, W7eanbHbIl KomebaTebHbIN KOHTYpP, TOHKas JIMH3a, Mojieneit
aToMa, aTOMHOT0 s/ipa U KBAHTOBOM MO/e/IA CBETa;

pa3nMuath yc/ioBUsl (TPaHHWIBI, 00/1IaCTH) TIPUMEHUMOCTH (PHU3MYeCKUX 3aKOHOB,
TOHKMMaTh BCeoOIuii xapakTep (yHAaMeHTaJbHbIX 3aKOHOB U OrpaHUUeHHOCTb
VICTI0/Tb30BaHUsI UAaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh U OOBSICHATH 3/IEKTPOMAarHUTHbIE TIPOLIECChl U SIBJIEHHUs, UCIIOJb3YS
OCHOBHbIE TI0JIOKEHUSI W 3aKOHbl 3JIEKTPOJWHAMMKM U CleLyanbHOM TeopuH
OTHOCHTE/IbHOCTH (3aKOH COXPaHEeHMs 3JIeKTPUYeCKOro 3apsja, cuia Amrmepa, cusia
JlopeHLla, 3aKOH 3/€KTPOMAarHUTHOW WHAYKLWY, npaBwio JleHua, cBasp I/IC
CaMOWHJYKLMU B 3JIeMeHTe 3/IeKTPUUEeCKOM LIeNy CO CKOPOCTBIO U3MEeHEHHsI CUJTbI TOKa,
MOCTYJIaThl CeljUa/IbHOM TeOPUX OTHOCUTEIbHOCTH DUHILTENHA);

aHaJIM3UPOBaTh U OOBSCHSITH KBAHTOBBIE MPOLIECCHI U SIBJIEHHS], UCTIONb3Ysl TT0JI0KeHUS
KBaHTOBOM (u3uky (ypaBHeHue OiHIITelHA A5 QoTo3ddeKTa, mepBbii U BTOPOM
rocTysiaThl bopa, MpUHLIMIT COOTHOLLIEHUs] HeorpesienéHHocTel ["eiizeHbepra, 3aKOHBI



COXPaHeHHs 3apsJOBOr0 U MAacCOBOTO UWCes U SHEePTryu B siIePHBIX PeaklUsiX, 3aKOH
PaIMOaKTUBHOT'O pacmaza);

OMUCKIBaTh (hr3UUeCKre MPOLIeCChl U sSB/IeHUS, UCTI0/Ib3Ys BeJIMUUHBI: HaNPSDKEHHOCTD
3J/IeKTPAYECKOT 0 T10J151, TOTEeHLMA/ 3/1IeKTPOCTaTHUUYeCKOT 0 T10JIsl, Pa3HOCTb MIOTeHLIUAOB,
3/IeKTPO/IBKYILasi CWjia, WHAYKLUWS MarHUTHOTO TIOJisi, MarHUTHBIM TIOTOK, CH/a
Awmriepa, UWHAYKTHBHOCTh, 3JIEKTPOJABWKYILlas CHUIa CAMOMHAYKIWH, SHEpPrus
MarHUTHOTO TOJIsi IPOBO/IHMKA C TOKOM, PeJIITUBUCTCKWN UMITYJIbC, TIO/IHAsi SHepPrus,
9Heprusi MOKOsi CBOOOHOM YaCTULIbI, SHEPTHSI U UMITY/IbC (DOTOHA, MAaCCOBOE UHC/IO U
3apsif siipa, SHeprusi CBSI3U APa;

OOBSICHSITE OCOOEHHOCTH TIPOTEeKAaHUsS (PU3NUECKUX SIBJIEHWH: 3JIeKTPOMarHUTHast
WHZYKLWS, CAMOUHIYKIIUSI, pe30HaHC, UHTepdepeHLIVs BOJH, AU(paKLvs, AUCIIepCus,
TOJTHOe BHYyTPeHHee OTpakeHue, hoTo3ekTpruueckuid 3¢ dekT (potoaddekr), anbha- u
OeTa-pacrajpl sep, TaMMa-u3iyueHue sjep, hu3ndeckre TPUHIUTIBI CIIEKTPATbHOTO
aHas3a 1 paboThI f1a3epa;

orpe/iesisiTh HarpaB/ieHUe WHAYKLIUU MarHUTHOTO TOJisi TIPOBOJHUKA C TOKOM, CUJIBI
Awmnepa u cunel JlopeHta;

CTpOUTh W300pakeHHe, CO37laBaeMoe TUIOCKUM 3epKajsioM, TOHKOW JIMH30M, W
PaCCUUTBIBATH €T0 XapaKTePUCTUKH;

MPUMEHSITb OCHOBOIIOJIAratolliiie aCTPOHOMUUECKUe TOHSTHSI, TEOPUU U 3aKOHbI [I7Isi
aHaJiv3a U 00bsiCHeHUsT (PU3MUeCKUX MPOLIeCCOB, MPOUCXOAIIUX B 3BE3/1aX, B 3BE3AHBIX
CUCTeMaX, B MeXXraJakTHUeCKOl cpejie; [BWKeHUsI HeOeCHBIX TeJl, SBOJIIOLIUU 3BE3/ U
BceneHHoi;

MPOBOJIUTL HWCC/Ie/loBaHUe 3aBUCUMOCTeN (M3UUYeCKUX BeJUUYUH C UCIO0/b30BaHUEM
MIPSIMBIX U3MEPeHUM, TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBATh Pe3y/bTaThbl
MOJIyUeHHOW 3aBUCUMOCTH (U3MUYeCKUX BeJIMUMH B BHe TpaduKOB C YYETOM
abCOMIOTHBIX ~ TIOTPEITHOCTeN U3MepeHul, Jie/laTb BBIBOABI 110  pe3yJbTaTaM
WCCie[JOBaHMS;

MPOBOZIUTL KOCBEHHbIE W3MepeHHs (PU3NUeCKUX BEeJUYWH, TIPU 3TOM BLIOMpATh
ONTUMAJIbHBIA METOZ W3MepeHus, OlleHWBaTh aOCOIOTHbIE W  OTHOCHUTE/BbHbIE
TIOTPEIIHOCTH TIPSIMBIX U KOCBEHHBIX U3MepeHUH;

MIPOBO/IUTS OTILITHI 110 TPOBEPKe Mpe/I0XKeHHON FUIoTe3bl: MJIaHUPOBaTh 3KCIIEPUMEHT,
coOupaTh KCIepUMeHTaIbHYI0 YCTAHOBKY, aHA/TU3UPOBATh TT0/yUeHHbIe Pe3y/bTaThl U
Jlenathb BBIBOJI O CTaTyCe Tpe//I0XKeHHOW TUIOTe3bl;

OTMUCHIBAaTh METOZbI TIOJTyUeHHUsI HAyYHBIX aCTPOHOMHYECKUX 3HAHUMH;

cobsoaTh MpaBuia 0e30mMacHOro TPyZa TpU TIPOBEIEHUN WCCIeJOBAaHUN B paMKax
yueOHOro SKCIIepUMeHTa, TPAaKTUKyMa U yueOHO-MCC/ieZloBaTe/TbCKOM U TIPOEKTHOM
JeITeTbHOCTH C HCTIO/b30BaHUEM W3MepHUTebHBIX YCTPOWCTB W J1abOpaTOPHOTO
obopy/ioBaHuS;

pelliaTh pacuéTHbIE 3a/lauu C IBHO 3a/IaHHOM 1 HesIBHO 3a/laHHOM (hH31UeCcKOou Mo/lefbio:
Ha OCHOBAHWHM aHa/lK3a YCJIOBUS BbIOMpaTh (U3MUeCKHWe MO/ie/id, OTBeYaroljue
TpeOOBaHUSAM 3a/lauM, MPUMEHATh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJ/IaThl
bU3MUeCKUX TeOpUM MPH MCTI0Ib30BaHUM MaTeMaTUUeCKHX MeTOZIOB pellleHus 3a/ad,
MPOBO/IUTH PACUEThI HA OCHOBAaHMM MMEIOLIUXCS JAHHBIX, aHA/TM3MPOBATh Pe3y/bTaThl U
KOPPEKTHUPOBATh METO/IbI PeIlleHUsI C YUETOM T0/TyUeHHBIX Pe3y/IbTaToB;

pelliaTh KaueCTBeHHbIe 3a/1auu, TpeOyrolje IPUMeHeHHsT 3HaHUIM U3 Pa3HbIX pa3/iesioB
Kypca (pU3MKH, a TakKe WHTerpalud 3HaHUW W3 APYTUX TPeJMEeTOB eCTeCTBeHHO-
HayuyHOTO IMK/a: BbICTpauBaTh JIOTMUECKYIO LIETOUKY pacCyKZeHWl C Oropoil Ha
M3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hH3UUeCKHe SIBIIeHUS;

WCTIO/Tb30BaTh TeOPeTUYeCKUe 3HAHUS ik 00bSICHEHUsT OCHOBHBIX TIPUHIUIIOB PaboThI
H3MepHUTeJIbHBIX TIPUO0POB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUUECKHUX TTPOLIECCOB,;



TIPUBO/IUTH TIPUMEPBI BK/Ia/la POCCUHCKUX U 3apy0eXXHbIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHWE TIPOIIeCCOB OKPY’KaloIller0 MHpa, B pa3BUTHE TEXHUKH U
TeXHOJIOTUH;

aHa/IM3UpPOBaTh U  OL[€HWBATh IIOC/IEJACTBUSI OBITOBOM W  MPOU3BO/CTBEHHOM
JlesiTe/IbHOCTU  uejioBeKa, CBsi3aHHOW C (U3UUeCcKMMH TIpoL[eccamu, C TO3ULUi
9K0JIOTUYECKOU Oe3011acHOCTH, Tipe/iCTaB/IeHUH 0 parroHaTbHOM
MPUPO/IONIO/Ib30BaHUM, a TaKXKe pa3yMHOM MCIOIb30BaHUM [JOCTKEHUM HayKd |
TeXHOJIOTUM 1Sl JaTbHEeHIIIero pa3BUTHSI UeIoBeUeckoro 0011ecTna;

TIPUMEHSITh pa3/IMuHble CIIOCOObI PabOThI ¢ MH(MOpPMaruel (HHU3UYeCKOTO COZiep>KaHuUsI C
WCTIO/Ib30BaHUEM  COBPEMEHHBIX MH(OPMAIIMOHHBIX  TEXHOJIOTHUH, TpPH  3TOM
WCTI0/Tb30BaTh COBPeMeHHbIe MH(HOPMAIIMOHHbIE TEXHOJIOTHH /IJ1s1 TIOMCKa, TiepepaboTKH
Y MpefibsiB/ieHus1 yueOHOM 1 Hay4YHO-TIOMNY/IIPHOM WH(MOPMAI[UK, CTPYKTYPHUPOBAHUS U
VHTepripeTali UHPOpMalK, MOayuYeHHOW U3 pPa3/IMUHbIX UCTOUHHKOB, KPUTHUYECKU
aHa/IM3UPOBaTh TOyYaeMyl0 MH(OPMAaIMI0 W OLleHWBAaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBe UMEIOIIUXCS 3HaHUH, TaK U Ha OCHOBe aHa/lM3a UCTOYHUKA UH(POpMaLiy;
MPOSIB/IATL ~ OpPraHW3allMOHHBIE U TI03HAaBaTe/IbHble yMeHUs CaMOCTOSITE/IbHOTO
npuoOpeTeHUs] HOBBIX 3HAHWM B TIPOLIECCEe BBIMOJHEHUS TIPOEKTHBIX W yueOHO-
HCCIe/JOBaTe/IbCKUX paboT;

paboTaTk B TPYyIINe C HWCIOJHEHWEM pAa3/MYHBIX COIMAIBHBIX pPOJieH, TIaHUPOBaTh
paboTy TpyIbl, palMOHAJLHO pacrpeienaTh [AesATebHOCTh B HeCTaHAAPTHBIX
CUTYyaLUsiX, afleKBaTHO OLIEHWBAaTh BK/a/, KaXK/I0r0 U3 YUaCTHUKOB T'PYIIIIbI B pellieHue
paccMaTpuBaemMoi TTpo6JieMsl;

MPOSIB/IATE  MOTHBAaLMI0 K  Oyayiiedt  mpodeccoHaNbHOW — /1eITe/TbHOCTH — T10
CTIeIMA/TbHOCTSIM (PU3UKO-TeXHUUECKOTO TIPOdU/IS.

TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC
KosnuecTBo yacoB JJIEKTPOH
HbIe
E}') HaumeHoBaHue pa3je/ioB qu)pOBH
¥ TeM IPOrpaMMbI Bcer KouTtpoibH IIpakTHUecK
n 0 ble paGoThI re padoThI obpasoBar
e/IbHbIe
pecypchbl
Pasaen 1. HAYUYHBIN METO/] IIO3HAHMS ITIPUPO/IGI
bubmorek
HayuHbili MeTo, Mo3HaHUs a [IOK
1.1 I IZ OJIEI A 6 https:/m.e
PHPOA dsoo.ru/f16
b68d7
Wtoro no paspeny 6
Paszpen 2. MEXAHHUKA
bubmoTek
a HOK
2.1 Kunematuka 10 1 https://m.e
dsoo.rw/f16
b68d7
2.2 JlnHamuKa 10 bubnorek



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

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

Wtoro no paspeny

35

Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJMHAMUKA

3.1

OCHOBBI
MOJIEKY IS PHOKUHETUUeCKOU
TeOpUn

15

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

3.2

TepmoanHamuka. TerioBbie
MallVHbI

20

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

3.3

ArperarHble COCTOSIHUS
BelfecTBa. ®a3oBbie
repexo/sl

14

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

Wtoro no pa3peny

49

Paszpen 4. JIEKTPOJUHAMUMKA

4.1

DJIeKTpUYecKoe 1oe

24

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

4.2

[TocTosiHHBIM
3/1eKTPUUECKUM TOK

24

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

4.3

Toxku B Pa3/IMUHBIX Cpefax

Bubnuotek
a HOK
https:/m.e



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

dsoo.ru/f16

b68d7
Nroro nio pazgeny 54
Paspen 5. PU3NYECKUN ITPAKTUKYM
bubmoTek
a LIOK
5.1 dusnyeckuii NpakTUKyM 16 16 https://m.e
dsoo.ru/f16
b68d7
Wroro no paspeny 16
bubmorek
a HOK
Pe3epBHOe Bpems 10 https:/m.e
dsoo.rwf16
b68d7
OBILIEE KOJIMYECTBO YACOB 170 3 16
I10 ITPOT'PAMME
11 KJIACC
Ko/smmuecTBo yacoB JJIeKTPOHHBIE
Ne | HammeHoBaHMe (undpoBbie)
n/ | pasgenoBuTeM | Beer | Konrpoabn | ITpakTHuec o]%pa_f OBATe/ILHBIE
1 NporpamMmsl () ble padoThI KHe padoThI pecypcer
Pazpen 1. JJIEKTPOAMHAMUMKA
MarHUTHOe bubmuoreka IIOK
1.1 14 https://m.edsoo.ru/3985
roJjie 9ef1
DJIEKTPOMarHuT Bnbmorexa LOK
1.2 P 13 1 https://m.edso0.ru/3985
Hasi UHAYKLIYS 9ef1
Wtoro no paspeny 27
Pa3pen 2. KOJIEBAHWS 1 BOJ/IHBI
MexaHuueckue Bnb/morexa LOK
21 10 https://m.edsoo0.1u/3985
KosiebaHus 9efl
O/IeKTPOMarHuT Bnbmiorexa [OK
2.2 P 15 https://m.edsoo0.1u/3985
HbIe KoJiebaHust 9efl
HMexaHHqECKHe bubmiorteka LJOK
2.3 10 1 https://m.edsoo.ru/3985
3/1eKTPOMarHuTH 9ef1
ble BOJTHbI =
bubmioreka LJOK
24 OnTuka 25 1 https://m.edsoo.ru/3985
9efl



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/f16b68d7
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Wtoro no paspeny

60

Paspen 3. OCHOBBI C

NEIMAJIBHON TEOPUY OTHOCUTEJ/IPHOCTH

bubmoreka LIOK
3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/3985
9efl
Nroro nio pa3geny 5
Pa3zpen 4. KBAHTOBAS ®U3NKA
KoprmyckynsipHo bubnuoreka LIOK
4.1 -BOJIHOBOM 15 https://m.edsoo.ru/3985
Jlyasinu3m 9efl
bubmiorteka LJOK
4.2 dusrkKa aToma 5 https://m.edsoo.ru/3985
9efl
dusrka
ATOMHOLO DA bubnuoreka IIOK
4.3 AP 5 https://m.edsoo.ru/3985
1 3/IeMeHTapHbIX
9efl
YaCTUL]
Wtoro no pa3zpeny 25
Pazgen 5. JIEMEHTBI ACTPOHOMMHN U ACTPODPU3NKN
O/nemMeHTbI bubnuoreka LIOK
5.1 aCTPOHOMUU U 12 https://m.edso0.ru/3985
acTpoU3MKU 9efl
Wtoro no pasgeny 12
Pasgen 6. DU3NYECKUMN TPAKTUKYM
S bubmoreka [IOK
6.1 HDAKTHKYM 16 16 https://m.edsoo.ru/3985
paxTHRy 9efl
Wtoro no pa3peny 16
Pazpen 7. OBOBITAFOIIEE ITOBTOPEHUE
Cucremaruszaiy
s 1 000011IeHNe
TIpeIMeTHOTO
Zi’q;% PRARIA 1 bubnuoreka LIOK
7.1 15 https://m.eds00.ru/3985
J1esiITe/IbHOCTH,
. 9efl
nprobpeTéHHOTO
TIpU U3y4YeHUU
Kypca (pU3UKu
10 — 11 ky1accoB
Nroro nio pazgeny 15
bubnuoreka IIOK
Pe3epBHOe BpeMms 10 https://m.edsoo.ru/3985

9efl



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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OBIIEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

170 4 16

IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJ/IbHOM ITPOT'PAMMBI10 K/IACC

Kop
npoBepsieMoro
pe3y/bTaTa

IIpoBepsiemble nMpeMeTHbIE Pe3y/IbTAaTbl 0CBOEHHs OCHOBHOMU
oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JHero o01iero oo6pa3oBaHus

10.1

[eMOHCTpUpPOBaThL Ha TIpUMepax poJib U MecTo (U3UKK B (POPMUPOBAHUU
COBpPeMeHHOM HayuHOU KapTUHbI MUPa, B Pa3BUTUU COBPEMEHHOM TeXHUKHU
1 TeXHOJIOTUM, B TIPAKTUUECKOU JiesATe/IbHOCTH JTI0Jie

10.2

YuuThIBaTh TPaHUI[bl MPUMEHEHUs] W3yUYeHHbIX (U3NUECKUX MO/ieseid:
MaTepua/ibHasi TOUKa, WHepLMalbHasi CHUCTeMa OTCYéTa, abCOMHOTHO
TBEp/I0e TeJio, UjeabHbIi Ta3; MOJe/IM CTPOEHHsl ra3oB, >KUJKOCTEN U
TBEDABIX TeJ, TOUEUHBIM S/eKTPUUECKUW 3apsifi — TIpU pelleHuH
bu3nuecKrx 3a/1au

10.3

Pacrio3HaBaTh (hu3nyeckue siBieHUs (TIPOLIeCChl) U OOBSCHATH WX Ha
OCHOBe 3aKOHOB MEXaHWKH, MOJIeKY/ISIPHO-KUHETUYECKOW TeopuH
CTPOEHHs  BeljecTBA U JIEKTPOJUHAMHUKHU:  paBHOMEDHOeE U
PaBHOYCKOpPeHHOe TIpSIMOJIMHeHoe /BIKeHWe, CBOOOHOe TafieHue Tel,
[IBIDKeHUe TI0 OKPY)KHOCTH, UHepIusi, B3aumo/ieiicTBue Ten; auddysus,
OpPOYHOBCKOe /IBIKeHUe, CTPOeHHe XXUJKOCTel U TBEPABIX Tesl, U3MeHeHHe
o0bEéMa Tel TPW HarpeBaHUM (OXJIAKJIEHWH), TEIJIOBOe paBHOBeCHeE,
WCrapeHre, KOHJeHCalysl, I7aBleHre, KpUCTa/lAu3alus, KUIeHue,
BJI&)KHOCTh BO3/lyXa, MOBBIIIEHUE [aB/eHUsI ra3a Npyu ero HarpeBaHUU B
3aKpbITOM COCYyZie, CBSI3b MeEXJy IapaMeTpaMd COCTOSIHMSI ras3a B
M30IIpoLeccax; JeKTpy3alys Tesl, B3auMOJeUCTBHe 3apsi[0B

10.4

OnuckiBaTh MeXaHUUECKOe JBMKeHUe, UCTI0/b3Ys (pu3ndeckre Be/TMUKHbI:
KOOpJMHaTa, MyTh, MepeMellleHre, CKOPOCTb, yCKOpeHHe, macca TeJa,
Cula, UMMYJIbC Tejla, KUHeTUUeCKasi SHeprus, MOTeHLUalbHas SHeprus,
MexaHuueckass paboTa, MexaHWYecKas MOIIHOCTb; TIPU OMMCAHUU
MPaBWIbLHO TPaKTOBaTh (PU3NUECKUI CMBIC/ UCTIOJb3YeMbIX BeJIUUMH, UX
0003HaueHUst U eJUHULIbI, HaXOAUTh (POPMYJIbI, CBS3bIBAIOIIME AaHHYIO
(bU3UUeCKyI0 BeJIMUKHY C APYTHMH BeJTMUMHAMU

10.5

OnuchIBaTh M3yueHHble TeIJIOBble CBOMCTBA TeJ W TEIJIOBbIE SIB/I€HUS,
UCTI0/1b3Ys (U3UUeCKre BelIMUMHbI: [JaB/ieHre ra3a, TeMreparypa, CpeHsis
KUHeTUUecKasi  SHepPrusi ~ XaoTUUecKoro  [JBIDKEHHSI  MOJIEKYJ,
Cpe/ilHeKBa/ipaTUUHasi CKOPOCTb  MOJIEKY/, KOJWYeCTBO  TeIrUIOTHl,
BHYTPeHHsIsI SHeprusi, paboTa ra3a, KO3QQUIMEeHT M0/Ie3HOTO /eHCTBUs
TEIJIOBOTO JBUraTesIst; IPU ONMCAaHUH NTPaBU/IbHO TPAKTOBATh (M3MUECKU
CMBIC/T HCTIO/Ib3yeMBIX BeTMYMH, UX 0003HaueHUsI W eIMHULIbI, HAXOIUTh
dopMysibl, CBs3bIBAIOLIME [JaHHYIO (PU3MUECKYI0 BEeJUUMHY C JPYTUMHU
Be/IMYMHaM

10.6

OnuchiBaTh  M3y4YeHHble  3/IeKTPUYECKHWe CBOWCTBA  BeIeCTBa U




3/1IeKTpUYeCKUe siBJIeHHs (TIPOLIeCChl), UCI0JIb3Ysl (PU3NUeCKre BeTUUUHbI:
5/IeKTPUYECKUN 3apsif, 3J/IeKTpUYecKoe II0Jie, HAaIpsKEHHOCTh T10JI,
MOTeHLMasa, pa3HOCTb IOTEHLMAajoB; TPA  OMUCAHWUM TPaBUJIBLHO
TPaKTOBaTh (P3UYECKHI CMBIC/ UCIIOIb3YeMbIX BeIMUMH, X 0003HaueHusI
Y eJUHULbl; YKa3blBaTb (POPMYJIbI, CBSI3bIBAIOLME JAHHYIO (PU3NYECKYIO
Be/IMYMHY C JPYTMMU BeJIMUMHAMU

10.7

aHa/lM3UpoBaTh  (M3UUeCKWe TIPOLlecChl U SIBJIEHHUS, HCIIOJIb3YS
(hr3uyecKyre 3aKOHBI Y MPUHLUITBL: 3aKOH BCceMUPHOro Tsirotenus, I, IT u 111
3aKOHbl HBIOTOHA, 3aKOH COXpaHEeHWs] MeXaHWUYeCKOW SHepruu, 3aKOH
COXpaHeHUsi UMIIyJIbCa, TIPUHLIUIT CYIepro3Uliud CUJ, TIPUHLIUI
paBHOIpaBUsl  UWHEPLMaAbHbIX  CUCTeM  OTCUéTa;  MOJIEKYJ/ISIPHO-
KVHETUYECKYI0 TEeOPHUI0 CTPOEHHUs BellleCTBa, ra30Bble 3aKOHBI, CBS3b
CpelHe KUHETMYeCKOW SHEePruM TeIUIOBOTO [BW)XXEHHUSI MOJIeKYJT C
abCOMIOTHOM TeMIepaTypou, TIepBbIM 3aKOH TepMOJWHAMHUKH; 3aKOH
COXpaHeHUs 3/IeKTPUUeCKOro 3apsi/a, 3aKoH KyJ/ioHa; rpy 3TOM pas/ivyarh
C/I0BEeCHYIO (DOPMY/IMPOBKY 3aKOHA, ero MaTeMaTHuecKoe BbIpaKeHHe U
ycsioBus (TpaHuIlbl, 00/1aCTH) MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBblE TIPUHLIMMBI JEWCTBUS MalllMH, I[PUOOPOB U
TEXHUUECKWX YCTPOWMCTB; pa3idyaTh ycCJoBUsS UX 0e30macHOro
VCT0/Ib30BaHUsl B IOBCE/IHEBHOM JKHU3HU

10.9

BbINOMHATE 3KCMEpUMEHTHI 110 UCC/Ae/J0BaHMI0 (DH3UUYeCKUX SIBJIEHUH U
MPOLIeCCOB C MCIMO/Ib30BaHUEM MPSIMbIX U KOCBEHHBIX W3MepeHuH; IpU
5ToM ¢opMy/MpoBaTh TMpobseMy (3a7aduy) W TUMOTe3y y4ueOHOTO
9KCTIepUMeHTa, cOOMpaTh YCTaHOBKY M3 TPe/JIoyKeHHOTO 000pyA0oBaHMS,
MIPOBO/IUTH OMBIT U (HOPMY/IMPOBAThH BHIBOAbI

10.10

Ocyl11ecTBAATH MPsiMble ¥ KOCBEHHbIe W3MepeHUs1 (U3NUeCKUX BeTUUUH;
MPU 3TOM BBIOMpATh OMTHUMAaJIbHBIN CIOCOO W3MepeHHUs M UCIIO0/Ib30BaTh
M3BECTHbIE METO/IbI OLIeHKH MOrPeIIHOCTeN U3MepeHu

10.11

VccnepoBaTh  3aBUCUMOCTH  MeXJy (U3MYeCKUMH BeJIMYMHaAMHU  C
WCII0/Ib30BaHMEM TPSMBIX H3MepeHW; MpU 5TOM KOHCTPYHWPOBATh
yCTaHOBKY, (DUKCHpOBaThb pe3y/bTaThl IOJyUeHHON 3aBUCHMOCTH
¢u3nUecKUx BeIUUMH B BUje Tabsul U rpaduKoB, Jie/iaTh BBIBOJbI IO
pe3y/bTaTam UCC/Ie[0BaHUsI

10.12

CoburoiaTh npaBu/ia 6€30MacHOro TPy/a MpH MPOBeIeHUH UCCIeI0BaHNH
B paMKax YyuyeOHOTO JKCIlepMMeHTa, Y4eOHO-HCC/ie/[0BaTe/bCKONH U
TIPOEKTHOM /IeATeTbHOCTH C MCTIO/Ib30BaHUEM U3MEPUTE/IbHBIX YCTPOMCTB
1 1abopaTOpHOr0 000PY/J0BaHUS

10.13

PeliaTh pacuéTHble 3aZlaud C SIBHO 3alaHHOW (DU3MYeCcKOr MOJerbio,
WCTIOMNB3Ys PU3NUeCKHe 3aKOHBI ¥ IIPUHIIUTIBL, HA OCHOBE aHa/Ii3a yCI0BUS
3a/lauM BbIOMpaTh (hH3UUECKYIO MO/e/Tb, BBIEeNATh (hHU3UUeCKre BeTHUMHbI
u (dopmysbl, HeOOXOAUMbBIE [Jisi €€ pellleHHs], MPOBOAUTh PACUETHI U
OLIeHMBATh PealbHOCTh MOJTYYeHHOTO 3HaUeHUs (pr3nuecKol Be/TMUHHBI

10.14

Pemats KaueCTBEHHbIe 3a/auu: BbICTparBaTh JIOTUYECKH
HEeNpOTHBOPEUMBYHO LIeMIOYKY PacCy)X/leHUil C OMOpOoM Ha M3yuyeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJIeHUS

10.15

Wcnonb3oBaTe  TpU  pelleHWM  yueOHBIX — 3aZjau  COBpeMeHHbIe
vH(bOpMallMOHHbIe TEXHOJIOTUM [Jis  TIOMCKa, CTPYKTYPUPOBaHUS,
VMHTeprnpeTallid M Tpe/iCTaB/ieHus y4yeOHOW UM Hay4HO-TIOMYJISIPHOM




vH(opMalMY, TOJlydyeHHOW U3 pa3/MUHbIX MCTOUHUKOB; KPUTUUECKHU
aHa/IM3UPOBATh MOTyYaeMyto WH(HOPMALIKIO

10.16

[TpuBOAWTE TIpUMEpPHI BKJaZla POCCHHCKUX M 3apyOeXHBIX YUEHBIX-
($U3MKOB B pa3BUTHeE HayKH, 00bsICHeHHE TIPOLIeCCOB OKPY>KaloL[ero Mupa,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Vicnonb3oBathk TeopeTHUecKre 3HaHUs M0 (GU3MKe B [IOBCeIHEBHOW JKU3HU
st obecrieueHust Ge3omacHOCTA TpU obpallleHuu C npubopamMu U
TeXHUYECKHMH YCTPOWCTBAMH, [I/Isi COXpaHeHUsl 370POBbsi U COOJTIOIeHHST
HOPM 9KO0JIOTHYeCKOT0 TMOBe/IeHusi B OKPY)Karollel cpejie

10.18

Paborath B TpyIilie C BBINOJIHEHHWEM Pa3/IMUHBIX COIMA/BHBIX POJIeH,
TJIAaHUPOBaTh PabOTY IPYMITbI, paljOHA/ILHO pacrpeie/isiTh 00s13aHHOCTH U
MJIAHUPOBATh [JeSiTe/IbHOCTh B HECTaHAAPTHBIX CUTYalUsX, aJeKBaTHO
OlLIEHWBAaTh BKJ/IAJi Ka)K[JOTO W3 YUYaCTHUKOB TPYIIbI B peIleHHe
paccMaTpuBaeMoi IpoOIeMbl

11 KJTIACC

Kopg
npoBepsieMoro
pe3y/ibTaTa

IIpoBepsiemble npeMeTHbIE Pe3y/IbTAaTbl 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbLHOM MPOrpaMMbl Cpe/JHero oo1ero oo6pa3oBaHus

11.1

[eMOHCTpUpPOBaThL Ha TIpUMepax poJib U MecTo (M3UKU B (JOPMUPOBAHUU
COBpPeMeHHOU HayuHOU KapTUHbI MUPA, B Pa3BUTUU COBPEMEHHOM TeXHUKHU
Y TEeXHOJIOTMM, B TIPAKTUYECKOM [eATe/bHOCTH JIHOJleH, LIeJIOCTHOCTh U
eZIMHCTBO (hM31UeCKOoW KapTUHbI MUpa

11.2

YuuThIBaTh TpaHULbl MPUMEHEHUs] WM3Y4YeHHbIX (U3NUYECKUX MO/Jesei:
TOUEUHbIM 3/IeKTPUUYECKUI 3apsiji, silepHas MoJieflb aToOMa, HyK/IOHHas
MO/le/Ib aTOMHOT0 s1/ipa MPU pelieHnH (pU3nUecKux 3azau

11.3

Pacrio3HaBaTh (u3nueckue sB/ieHUS (TPOLIECCHI) M OOBACHATH WX Ha
OCHOBe 3aKOHOB 3JIEKTPO/IMHAMUKU U KBAaHTOBOM (DM3UKU: /IeKTpUUecKast
MPOBOAMMOCTG, TEIJIOBOe, CBETOBOe, XUMHUUEeCKOe, MarHUTHOE AeUCTBUS
TOKA, B3aUMOJEMCTBME MAarHWTOB, 3JIEKTPOMAarHUTHAsh WHIYKLIWS,
JIeiCTBHE MarHUTHOTO TT0JIsI Ha TIPOBOJHUK C TOKOM U ABVDKYILMIACS 3apsif,
3/IEKTPOMAarHUTHBIE KonmebaHUss W BOJIHBI, TIPSIMOJIHEMHOe
pacripocTpaHeHHe CBeTa, OTpakeHWe, TIperioMyieHHe, HUHTepdepeHLus,
MUdpaKLMs ¥ T0JIIpU3alivs CBeTa, TUCTIepCHsl CBeTa, (hOTO3/IeKTpUUeCKUi
3¢ dekT (hoTo3(deKT), CBeTOBOe AaBreHre, BOSHUKHOBEHHeE JIMHeMUaToro
CrleKTpa  aTtoMa  BOJOPOJiA,  eCTeCTBeHHass W HCKYCCTBEHHas
Pa/IN0aKTUBHOCTD

11.4

OnuceiBaTh M3yUeHHbIe CBOMCTBA BellleCcTBa (3/1eKTpUUeCcKre, MarHUTHbIe,
OITHYeCKHe, 3/1eKTPUUECKYI0 IIPOBOJUMOCTb pa3/M4HbIX Cpefl) W
3/IeKTPOMarHuTHbIe  siBJieHHs  (TPOLIecchl), MCHOAb3ysl  (PU3MUecKue
Be/IMUMHBL:  3JIEKTPUUECKUWA  3apsf, CWIia TOKa, 3JeKTpUUYecKoe
HarpsbkeHue, 3/1eKTpUYecKoe CONPOTHUBJIEHMe, Pa3HOCTb I10TeHLIMAJIOB,
3/IC, paboTa TOKa, WHAYKI[MSI MarHATHOTO TI0Jisi, CWja AMriepa, CWia
JlopeHlla, WHAYKTUBHOCTb KaTyIIK{, SHepPrusi 3JIKTPUUECKOro U
MarHUTHOTO TIOJed, Tepuoj, M 4YacToTa KosiebaHWii B KosebaTessHOM
KOHType, 3apsJ, M CWJa TOKa B IIpoLecce TrapMOHUYECKUX
3JIEKTPOMAarHUTHBIX Kojie0aHWH, (OKyCHOe pacCTOsSHMe W ONTHYecKas
CWIa JIMH3bL; NPU ONKMCAHWM MPaBU/IbHO TPAKTOBATh (PU3MUECKUM CMBICII




WCTIONb3yeMbIX BeMUWH, MX 0003HaueHWss W eAVHHLbI; YKa3bIBaTh
¢dopmybl, CBsA3bIBaIOLIME AAHHYH (DHU3UUYECKYI0 BeIUYMHY C APYTUMH
BeJIMYMHaMU

11.5

OnuceiBaTh U3yueHHble KBaHTOBbIE SIBJIEHHSI W IIPOLECCHI, WCIIOJb3YS
¢usnyeckre BeIMUUHBI: CKOPOCTb 3/€KTPOMarHUTHBIX BOJIH, JJIMHA
BO/IHBI M YacTOTa CBeTa, HSHEPrusi M UMIY/JbC (OTOHA, TEPUOJ
TroJiypacriaZia, SHeprusi CBs3U aTOMHBIX sifiep; MPU ONMMCAHUU MPaBUILHO
TPaKTOBaTh (PU3NUECKHUI CMBIC/ UCTIOIb3yeMbIX BeJTMUMH, UX 0003HaUeHust
Y e[IMHULbl; YKa3bIBaTb (POPMYJIbl, CBSI3bIBAIOLIME /IaHHYIO (PU3MUECKYHO
Be/IMUMHY C JIPYTMMHU BeJMYMHAMMU, BBIUMC/IATH 3HayeHWe (pr3UuecKoi
BeJTMYMHBI

11.6

AHanusvpoBaTh (U3UuYecKre TIpOLleCChl UM SIBJIEHWs, MUCII0JIb3ysl
¢u3nueckre  3aKOHbl UM TNpUHLMNBL:  3akoOH OMa,  3aKOHBI
T110C/1Ie/J0BaTeIbHOTO U Tapasle/IbHOr0 COeJUHEeHHUsl IPOBOJHUKOB, 3aKOH
xoyna — JleHuja, 3aKOH 3/IeKTDOMAarHUTHOM WHAYKLMH, 3aKOH
NPSIMOJIMHEMHOT0 PacrpoCTpaHeHUsl CBeTa, 3aKOHbI OTPakeHWsl CBeTa,
3aKOHBI MpeIoM/IeHHs CBeTa, ypaBHeHWe DUHILTeHa /15 PoTo3(deKTa,
3aKOH COXpaHeHWsl SHepruy, 3aKOH COXpaHeHWsl HMIY/bCa, 3aKOH
COXpaHeHHUsl 3/1eKTPUUYeCKOro 3apsifia, 3aKOH COXpaHeHHss MacCOBOrO
yucaa, nocrynatel bopa, 3aKOH paiMOaKTWBHOIO pacraza; MpU 3TOM
pas/nMyarh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaThyeckoe
BbIPaKEHHE U YCI0BHS (TpaHUILIbl, 00/1aCTH) TPUMEHUMOCTH

11.7

OmnpefensaTb HarpaB/eHWe BeKTOpa WHAYKUWA MarHUTHOTO TIOJis
TPOBO/IHMKA C TOKOM, CHJIbl AMIepa 1 cu/bl JIopeHlia

11.8

CTpouTh U OMUCHIBaTh U300pakeHHe, CO3/iaBaeMoe TJIOCKUM 3epKajioM,
TOHKOU JIUH30M

11.9

BbINOMHATE 3KCMEpUMEHTHI 110 UCC/Aej0BaHMI0 (DH3UUYeCKUX SIBJIEHUH U
MPOLIeCCOB C MCIMO/b30BaHUEM MPSIMbIX U KOCBEHHBIX W3MepeHuH; IpU
5ToM ¢opMy/upoBaTh TMpobseMy (3a7auy) W TUMOTe3y y4ueOHOTO
9KCTIepuMeHTa, cOOMpaTh YCTaHOBKY M3 TPe/JIoyKeHHOTO 000pyAoBaHMS,
MIPOBO/IUTH OMBIT U ()OPMY/IMPOBATH BHIBOAbI

11.10

Ocyl11ecTBASTh MPsiMble ¥ KOCBEHHbIe M3MepeHUsT (U3NUeCKUX BeTUUUH;
MPU 3TOM BBIOMpATh OMTHUMAaJIbHBIN CIIOCOO W3MepeHHUs M UCIIO/Ib30BaTh
M3BECTHBIE METO/IbI OLIeHKH MOrPeIIHOCTeN U3MepeHui

11.11

VccnepoBaTh 3aBUCUMOCTH (M3MYECKHUX BEJMUMH C HCIO/b30BaHHEM
MPSIMBIX MU3MepPeHUH; PU 3TOM KOHCTPYUPOBaTh YCTAaHOBKY, (PMKCHUPOBAaTh
pe3y/bTaThl MOTYYeHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BH/E
TabuL ¥ rpadUKoB, /lenaTh BEIBOABI 10 pe3y/ibTaTaM MCC/e/0BaHusI

11.12

CoburofaTh npaBu/ia 6€30MacHOTO TPYyAa TPH MPOBeIeHUH UCCIeI0BaHNN
B paMKax YyueOHOTrO 3KCIlepUMeHTa, YyueOHO-HCC/ie/[0BaTe/bCKOH U
MIPOEKTHOM /IeATeIbHOCTH C UCIT0/Ib30BaHUEM M3MEPUTE/bHBIX YCTPOHCTB
1 1abopaTOPHOro 000PY/I0BAHHS

11.13

Pemath pacuéTHble 3aflaud C SIBHO 3aJjaHHOW (DU3WUYECKOUW Mo[iefbio,
WCIO/b3Ysl pu3nUecKUe 3aKOHbI U TIPUHLIUIIBI; HA OCHOBE aHa/in3a yCI0BUSs
3a/jauul BLIOUPATh PU3NUUECKYHO MO/Ie/Tb, BhIIESTh (U3HUUeCKHe BeJTMUHNHBI
U (opmysel, HeoOXoAUMBIe MJisi €€ pelleHus, MPOBOJUTh PACUéThl U
OLIeHMBAaTh PeaIbHOCTD MOJIYYeHHOT0 3HaueHusl (pr3nuecKol Be/TMUKHbI

11.14

Pematsb KaueCTBeHHbIe 3aJa4un: BBEICTPAMBATh JIOTYeCKU




HEIMpOTHBOPEUMBYHO LIETIOYKY paccymeHI/H‘/’l C OHOpOﬁ Ha HW3y4YeHHbIe
3dKOHbI, 3dKOHOMEPHOCTH U Cl)I/IBI/ILIECKI/Ie SABJIEHUS

11.15

Wcronp30BaTe TpM  pelieHWH  y4yeOHBIX — 3aZiad  COBPEMeHHbIe
MH(OpMalLlMOHHble TEXHOJIOTUM [Jid  TIOMCKa, CTPYKTYpPUPOBaHUs,
VHTEepIIpeTallii U TIpe/ICTaB/AeHUs] y4eOHOW ¥ HAY4YHO-TIOMY/ISIPHOMN
vH(pOpMaLMy, TOJyYeHHOM W3 pa3/IMUHbIX MCTOYHUKOB; KPUTHMYECKU
aHaJIM3UPOBATh M0/1yYyaeMy0 MHPOPMaLMIO

11.16

OOBSICHATL TIPUHLIMIIBI /I€HCTBUSI MaIlliH, TIPUOOPOB M TeXHUUECKUX
YCTPOMCTB; Ppa3/iuuaTh YyCJOBUS MX 0e30MacHOro WCIOIb30BaHUS B
TOBCEeIHEBHOW »KU3HU

11.17

[TpuBOAWTH TIpUMEpPHI BKJa/la POCCHHCKUX M 3apyOeXHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HayKW, B OOBsICHEHHE TPOLIECCOB OKPY>KaloLero
MUpa, B pa3BUTHE TeXHUKU U TeXHOJIOTUI

11.18

Vcnonb3oBaThk TeopeTHUecKre 3HaHUs N0 (GU3MKe B [IOBCEIHEeBHOW JKU3HU
st obecrieueHust Ge3omacHOCTA TpU obpallleHuu C mpubopamMu U
TeXHUYECKHMH YCTPOWCTBAMH, /IS COXPaHeHUsl 370POBbsi U COOJTIOIeHHST
HOPM 9KOJIOTHYeCKOT0 MOBe/IeHusi B OKPY Karolleil cpejie

11.19

Paborats B TpyIilie C BBINOJIHEHHWEM pPa3/IMUHBIX COLMA/IBHBIX POJIeH,
TJIAaHUPOBaTh PabOTY IPYMITbI, parjOHA/ILHO pacrpeieNsiTb 00s13aHHOCTH U
MJIAHUPOBATh [JeSiITe/IbHOCTh B HECTaHAAPTHBIX CUTYalUsX, aJeKBaTHO
OlLIEHWBAaTh BKJ/IAJi Ka)KJOTO W3 YUYaCTHUKOB TPYIIIbI B pelleHHe
paccMaTpuBaeMoi IpoOIeMbl

ITPOBEPAEMBIE 3JIEMEHTBI COAEPXAHUSA

10 K/TACC

Kopg
pasjen
a

Kop nposepsiemoro
j/1IeMeHTa

IIpoBepsiemMble 3/1eMeHTBI COAep>KaHUA

OU3NKA 1 METOJbI HAYYHOI'O [TO3HAHUSA

dusuka — Hayka o npupoge. HayuHble MeTOzbI
MO3HaHKUSA OKpY’Karolllero Mupa. Ponb
JKCIepUMeHTa M TeOopyH B TMpoliecce MO3HAHUSA
TIPUPO/ibl. DKCIEPUMEHT B (PU3UKe

1.1

MogenvupoBanve  (QU3NUECKUX  SB/€HUA U
nporjeccoB. HayuHble rumnotespl. Pusnyeckue
3aKOHbl W TeopuM. ['paHMLIbI TPUMEHUMOCTU
1.2 ¢u3nueckux 3akKOHOB. [IpUHIUIT COOTBETCTBUSI.
Pomib u w™ecto ¢usuku B (GopMHUpPOBaHUU
COBpEMEHHOW HayyHOM KapTWUHbl MHpa, B
MPaKTUYECKOU J1eSITeTIbHOCTH JIFO/Ier

MEXAHHUKA

2.1

KMHEMATHKA

2.11 Mexanuueckoe  gBwkeHue. OTHOCUTEILHOCTH
MexXaHU4eckKoro [swkeHus. CucTema OTCUéTa.
Tpaektopust




2.1.2

[TepemeliieHre, CKOpPOCTb (CpefHsisi CKOPOCTb,
MTHOBeHHast CKOpOCTB) U yCKOpeHHre
MaTepuaJbHOW TOUKM, WX TIPOEKLUM Ha OCHU
cucteMbl KoopAuHat. CjoxeHue TnepeMellleHri 1
CJI0’KeHWe CKOpoCTei

2.1.3

PaBHOMepHOe u PaBHOYCKOPEHHOe
NIpSIMOJIMHENHOe JIBYDKEHUeE. I'padpuku
3aBUCUMOCTH KOODP/IMHAT, CKOPOCTH, YCKOpeHWUs,
NyTA W [epeMelleHrs MaTepyuasbHOM TOYKU OT
BpeMeHU

2.1.4

CBobo/iHOe TIafieHue. Y cKopeHre CBOOOJHOTO
TIa/IeHUst

2.1.5

KpuBonuHueriHoe [IBIDKEHUe. PaBHOMepHOe
[IBIDKEHHe MaTeprarbHOM TOYKH IO OKPY>KHOCTH.
Yr0Bast CKOpOCTb, IMHENHast CKOpocCTh. [leprog u
yacroTa. [leHTpoCcTpeMuTeibHOe yCKOpeHue

2.1.6

TexHUYeCcKre yCTPOWCTBA: CIUIOMETD, ABMXXeHHe
CHAps/I0B, LieTIHbIe ¥ PeMeHHbIe Mepejiauun

2.1.7

[TpakTrueckure paboTel. V3MepeHre MIHOBEHHOU
CKopocTU. MccnenoBaHue COOTHOLLUEHUSI MeXIY
My TSAMH, NIPOWJeHHBIMU TeJI0M 3a
T110C/Ie/loBaTe/IbHble PaBHbIe IPOMEKYTKHA BpeMeHU
IIPU PaBHOYCKOPEHHOM /[BW)XEHUH C Hava/bHOU
CKOPOCTbIO, paBHOW Hy/0. V3yueHre [BWKeHUs
11apyKa B B3KOU XUJKOCTU. VI3yueHue ABYKeHUs
Tesla, OPOIIIeHHOT0 FOPU30HTAIbHO

2.2

JTMHAMUKA

221

[MpuHimn otHocuTenbHOCTU ['anunes. [lepBblit
3aKoH HbroToHa. IHepLanbHble CUCTeMbl OTCUéTa

2.2.2

Macca Tena. Cusa. [IpyHUMO Cynieprno3yLiMU CUIT

2.2.3

Bropoit 3akoH HbroTOHA /1/19 MaTepyaibHOM TOUKHU
B MHepLManbHOU cucteMe oTtcuéta (MICO). Tpetuii
3ak0H HbIOTOHA /151 MaTepUabHBIX TOYEK

2.2.4

3aKOH BCeMUpPHOro TtAroteHus. Cua TKeCTH.
ITepBasi Kocmuyeckasi CKOpocTb. Bec Tesna

2.2.5

Cwuna ynipyroctu. 3akoH I'yka

2.2.6

Cuna Ttpenusi. Cyxoe TpeHue. Cuia TpeHus
CKOJIb)KeHUS U cuia TpeHus 1okos. KospduimeHt
TpeHusi. Crjia COTIPOTUBIIEHUS TIPH [IBMXKEHUU Tesa
B J)KUJKOCTH WU rase

2.2.7

HOCTyrIaTEJIbHOQ W BpalllaTe/IbHOEe [IBH)XEeHHe
abCOo/TIOTHO TBépAOFO Tes/1a

2.2.8

MoMeHT CcuIbl OTHOCUTENBHO OCHU BpallleHUs.
[Ine4o cunbl. YcioBUs paBHOBeCHs TBEPZOIrO Teja
B NCO

2.2.9

TexHuueckue YCTPOﬁCTBaI MNOAIIHITHUKH,
ABYOKeHHe WCKYCCTBEHHBIX CITYTHHKOB




[Mpaktuueckue pabotel. M3yueHue [BHKeHUs
OpyCKa 10 HaKJIOHHOM TJIOCKOCTHU TIOZ, IeMCTBUEM
HeCKO/IbKUX cuil. VccejoBaHe 3aBUCHMOCTH CUJT

2.2.10 yOpPYroCcTH, BO3HUKAKOLMX B JedopMUpyeMoit
TIPY>KWHEe U Pe3MHOBOM 00paslie, OT BeJTMUMHBI UX
nepopmanuu. ViccnesioBaHue ycioBUid paBHOBECHs
TBEP/IOTO TeJla, UMEOILero OCh BpalleH!st

3AKOHBI COXPAHEHVA B MEXAHUKE
Wmnynsc  maTepuanbHOM  TOYKH,  CHUCTEMBI

2.3.1 MarepuajbHbIX TOYeK. MwMmynaeCc cumel U
V3MeHeHre UMIYJ/IbCa Tejia

232 3akoH coxpaHeHus1 uminysbca B ICO. PeakTrBHOE

o [IBW)KEeHHe

2.3.3 Pabota cusbl

2.34 MOILHOCTb CUJIBI

235 KvHeTnueckast 5Hepruss MarepuaJbHOU TOUKH.

o TeopemMao KUHETHYECKOW SHEPruu
[ToteHuuanbHas sHeprus. [loTeH1uanbHas SHeprus
23.6 yIpyro e OpMHPOBAHHOU TIPY>KUHBI.
2.3 e [TorenyumanbHas SHeprus Tesa BO/IM3U
TTOBEPXHOCTH 3eMJTH
[ToTeHnanbHBIe U HENOTeHLMaIbHbIE CU/bl. CBS3b
237 paboThl HemNmoTeHLMAaNAbHbIX CUJI C H3MeHeHHeM
e MeXaHUYeCKOM JSHepruyd CHUCTeMbl Tesl. 3aKOH
COXpaHEeHHsl MeXaHUYEeCKOU SHepruu
2.3.8 Yripyrve v Heynpyrue CTOJKHOBEHUs!
239 TexHuuyeckue yCTPOMCTBA: [JBW)KEHHe Daker,
o BOJIOMET, KOorep, MPYKUHHbBIA MUCTOJIET
[TpakTnueckne  pabotel.  V3yueHuwe  cBs3u
2310 CKOpPOCTeM Tel  TpU  HEyNpyrom  yjape.
e VccnemoBanue CBsi3u pabOThI CUTIBI C U3MEHEHUEM
MeXaHUUYeCKOU SHepruu Tena
3 MOJIEKYJIAPHAA ®U3NKA I TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM

3.1.1

OcHoBHbIE T10JIOXKEeHUS MOJIEKYISIPHO-
KWHeTUUeCcKol Teopud. BpOyHOBCKOe JBI>KeHMe.
Huddysus. XapakTep JIBIDKEHUST U
B3aMMO/IeMCTBYS YaCTHL] Bell|eCTBa

3.1.2

Mogenu CTpoeHHsl Ta30B, >KUAKOCTeM U TBEPAbIX
TeJl U 00bsICHEHWe CBOWCTB Bell[eCTBa Ha OCHOBe
3TUX MOZeseun

3.1.3

Macca  mosekyn.  KosmuecTBO — BelllecTsa.
[TocTosiHHast ABorazipo

3.1.4

TeroBoe paBHOBecue. Temmepatrypa U eé
nsMepenue. [Ilkana remnepatyp Llenbcus

3.1.5

Mopens uzneansHoro rasa. OCHOBHOe ypaBHeHUe




MOHGKyanHO-KHHeTHQECKOﬁ T€OpHUKn HAead/IbHOI'O
rasa

3.1.6

AbGcomtoTHasi TemriepaTypa Kak Mepa CpejHel
KMHETUYeCKOW SHepPruM TeryIOBOTO /IBU)KeHUsI
yacrui rasa. Il1kana Temneparyp KenbBrHa

3.1.7

YpaBuenne KianelipoHa — MeHgeneeBa. 3akoH
JanbToHa

3.1.8

I'a30BbIe 3aKOHBI. HBOHPOL{ECCBI B Hea/IbHOM Ira3e
C ITOCTOAHHBIM KOJIMYE€CTBOM Be€LIeCTBA: U30TE€PMAd,
M30X0pa, H3o6apa

3.1.9

TexHUUYECKHe YCTPONCTBA: TepMOMETp, bapomeTp

3.1.10

[Mpakthueckue paboThl. M3MepeHuWe  Macchl
BO3/yXa B KJ/acCHOM KoMmHare. lccienoBaHue
3aBUCUMOCTH MeXKJy [apamMeTpaMd COCTOSIHUSA
paspexeHHoro rasa

3.2

OCHOBbI TEPMOJMHAMUKHA

3.2.1

TepmoguHaMuueckas  cucreMa.  BHyTpeHHss
SHeprusi TepMOJMHAMUUeCKON CUCTEMBI U CTTIOCOOBI
eé M3MeHeHus

3.2.2

KosmmuectBo Teriotel ¥ paboTa. BHyTpeHHss
SHeprusi 0JHOATOMHOI0 U/iea/IbHOro rasa

3.2.3

Buabsl  Teruiomepejaud:  TeIJIONPOBOJHOCTD,
KOHBEKL[Us, W3nyueHre. TerioéMKOCTb —Tesa.
YnenbHasi TernoéMKOCTh  BelecTBa. Pacuér
KOJIMUEeCTBA TEIUIOTHI NP TeIuIonepeaye

3.2.4

[lepBelli 3aKOH TepmojguHaMHKU. [IpumeHeHMe
IIepBOro 3aKOHa TePMOJAUHAMUKU K U30IIPOLieccaM.
I'padmyeckasi uHTeprpeTarysi paboThI rasa

3.2.5

TennoBele  MammHbl.  [IpuHLUNBI  [eHCTBUS
TeIUIOBbIX MalllMH. [Ipeobpa3oBaHust SHepruvd B
TEIVIOBbIX MallMHaxX. Ko3dduiumeHT mnoaesHoro
nevicrus (nanee — KI1/T) TreryioBoy MatmHel. Lk
Kapno u ero KI1/1

3.2.6

Bropoit 3akoH TepmoauHaMuKu. HeobpaTtumocTtb
npoueccos B mnpupoge. TerioBble ABUraTesu.
OKosornyeckre mpobeMbl TeMI03HePTr eTHKH

3.2.7

TexHUuecKre yCTPOMCTBA: IBUTaTe/lb BHYTPEHHEr0
cropaHusi, ObITOBOM XOJIOAU/IbHUK, KOHAULIMOHED

3.2.8

[Mpakthueckre paboTel. V3mepeHue yJe/bHOU
TeIVIOEMKOCTH

3.3

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

3.3.1

[Tapoobpa3oBanve u KoHZeHcauysi. Vicnapenue u
KWIeHre. Y/lenbHasi TeIuloTa Mapoobpa3oBaHUsl.
3aBUCUMOCTh TeMITepaTypbl KAIIEHUs OT [aBJIeHHUs

3.3.2

AbGcomoTHasT Y OTHOCHTeNbHAs  BJ/IAKHOCTb
Bo3Ayxa. HacbliieHHbI nap




TBéproe Teno. Kpucrannmueckre U amopgHbIe

3.3.3 Tesia. AHU30TPONMS CBOUCTB KPUCTas/UIOB. JKuzikue
KpucTa/ibl. CoBpeMeHHbIe MaTepuasibl
334 [TnaBneHve ¥ KpUCTa/iIu3aLys. Y ie/bHas TeryioTa
o riaBieHust. CybmmMariust
3.3.5 YpaBHeHHe TeryioBoro banaHca
TexHuyeckve  yCTPOMCTBaA: TUTPOMETD U
336 MCUXPOMETP, KaJIOPUMETP, TeXHOJIOTHUHY TI0/TyYeHUsT
e COBDEMEHHBbIX MaTepuasjoB, B TOM 4YHCJIe
HaHOMaTepuaJsioB, U HAHOTEXHOJIOTHUH
337 [TpakTuueckrie paboThl. V3MepeHue BIAYKHOCTU
o BO3/lyxa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpy3alys Tesl. OJeKTpuuyecKuM 3apsg. lBa
o BU/IA 5JIEKTPUYECKUX 3apsi/iOB
4.1.2 IIpoBOAHWKH, IUITIEKTPUKU U TIOJTYTIPOBOJAHUKHU
4.1.3 3aKOH COXpaHEeHHs 3JIEKTPUYECKOro 3apsijia
4.1.4 B3aumogeiicTBure 3apsijoB. 3akoH KysioHa
DJIeKTpUYecKoe rosie. HarpsbkéHHOCTh
4.1.5 3JIeKTPAYeCKOro 1o/s. [IpvHIMI Cyrnepriosuruu.
JIVHWY HanpsHKEHHOCTU 3/IEKTPUUYECKOTO TT0JIsT
416 Pabora cun  3ME€KTPOCTaTAYECKOTO  TTOJISI.
o [ToreHuman. Pa3HOCTh NOTEHLIKA/IOB
4.1
[IpoBOAHMKM ¥ [W3MEKTPUKU B TOCTOSTHHOM
4.1.7 3/IEKTPUUECKOM rioJie. dusnexkrpuueckas
TIPOHULIAEMOCTD
OneKTpoéMKOCTb. KoHzeHcaTop. D/1eKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHZIeHCAaTOpa. OHEeprusi 3apsyKeHHOro
KOH/leHCcaTopa
TexHuyeckue YCTPOMCTBA: 371eKTPOCKOT,
41.9 37IeKTPOMETp,  3JIeKTpoCTaThueckas  3all[uTa,
o 3a3eM/IeHHMe  37IeKTPONpUOOpOB,  KOHZEHCATOp,
KCEpOKC, CTPYWHbIY TIPUHTED
41.10 [MpakTHueckue paboThL. N3mepenue
o 371eKTPOEMKOCTH KOH/lIeHCcaTopa
I[MTOCTOAHHBIN SJTIEKTPUYECKNU TOK. TOKU B PA3JIMUYHBIX
CPEJAX
YcnoBus CyllleCTBOBaHUsI TOCTOSIHHOT'O
4.2.1 9JIeKTpUueckoro Toka. lMcrouHuku Toka. Cuia
TOKa. [TOCTOSIHHBIN TOK
4.2
4.2.2 Hanpsikenuve. 3akoH Oma /ij1s1 ydyacTKa Lienu
423 DneKTpruyeckoe COTIPOTUBJIEHHE. Y penvHoe
o COMNPOTHUBJ/IEHME BeLeCTBa
404 [TocnenoBarensHOe, TMapasie/nbHOE, CMeLLaHHOe

coeriHeHHe TIPOBOJJHUKOB




4.2.5

Pabora 3nekTpuueckoro Toka. 3akoH [[xoyss —
JleH1ja

4.2.6

MOII[HOCTb 37IeKTPUYECKOTO TOKa

4.2.7

3/1eKTPOABWXKyIas cuna (ganee — I0C) wu
BHYTpeHHee COINpOTHUB/IeHWe HCTOYHMKA TOKa.
3akoH Owma g 0oJHOM — (3aMKHYTOM)
s7eKTpuueckoi 1ienv. KopoTkoe 3aMbIKaHUe

4.2.8

OneKTpOHHasi MPOBOJVMMOCTb TBEDZBIX METa/l/IOB.
3aBUCUMOCTh  COTIPOTUB/IEHHST ~ METa/lJioB  OT
Temneparypbl. CBepXIPOBOAUMOCTb

4.2.9

OnekTpyuuyeckuii TOK B Bakyyme. CBolicTBa
5/IEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBosuukn. CoOCTBeHHass W TIpUMeCHast
MPOBOJMMOCTh TOJyIPOBOJHMKOB. CBOWCTBa p-n
nepexofa. ITomynpoBofHUKOBBIE IPHUOOPHI

4.2.11

OneKTpUUYecKuit TOK B 3/1eKTPOJ/IUTAX.
OJIeKTpPOoIUTHYecKasl AUCCoLMayst. 71eKTPOJIU3

4.2.12

OneKTpuueckri ToK B ra3ax. CamMoCTosiTeTbHbIN 1
HeCaMOCTOSITe/IbHbIA  paspsif. PasnuuHble THIIbI
CaMOoCTOSITe/IbHOrO pa3psifia. MosHus. Ilna3ma

4.2.13

TexHHUUecKue yCTPOMCTBA: aMIiepMeTp, BOJIbTMETP,
peocrar, VICTOYHUKU TOKa,
3JIeKTpOHarpeBaresbHbIe nipubOopHI,
3/IEKTPOOCBETUTE/IbHBIE ~ TPUOOPBI,  TePMOMETP
COTIPOTHBJIEHUS], BAKYYMHBIN JU0J, TEPMUCTOPHI U
¢doTopesncTopsbl,  MOJYNPOBOJAHMKOBBIA  UOJ,
rajibBaHrKa

4.2.14

[Mpakthuyeckre paboTbl. V3yueHue CMeIIaHHOTO
COeIMHEeHUs pe3UCTOPOB.

N3mepenne O[IC WUCTOYHMKA TOKA U  ero
BHYTPEHHero  COmNpoTuBjeHus.  Habsmoznenue
JIeKTPOJIM3a

11 KJTIACC

Kopg
pasjen
a

Kopanposepsiemoro
j/1IeMeHTa

HPOBepHeMbIe 3JIEMEHTDBI COAEPKAHUA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA MHOYKLWA

4.3.1

ITocTosiHHBIE MAIr'HUTHI. BBBHMOAEﬁCTBHe
TTOCTOSTHHBIX MAlrHUTOB

4.3

4.3.2

MarnuTHOe 1nosie. BeKTOp MarHMTHOM UHYKLMU.
[MpuHuMn cynepno3uiyu. JIMHWKM MarHWTHOU
VHAYKIMM.  KapThHa ~ /IMHMM ~ MarHUTHOU
VH/ YKL T10J1s1 IOCTOSIHHBIX MarHUTOB




MarsuTHoe 1oJe MpOBOJHHWKA C TOKOM. KapTI/IHa
JIMHUM TIOJISz AJIMHHOI'O TIpAMOIr'0 IIPpOBOJHHUKA U

4.3.3 3aMKHYTOI'O KOJIbLIEBOT'O IPOBOJHHKA, KaTyIIKU C
TOKOM. OmnbeiT  Opcrega. BsaumogericTtBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuia Amriiepa, eé MO/lyJ/Ib U HarpaBJieHKe
Cuna JlopeHua, eé MoAy/nb W HarpaB/eHUe.
4.3.5 [IBy>KeHMe 3apsDKeHHOU 4acTHULbI B OJHOPOLHOM
MarHUTHOM 1iosie. Pabora cusibl JlopeHtja
4.3.6 SIB/IeHre 3/71eKTPOMarHUTHOM UHAYKLIUU
4.3.7 [ToTOK BeKTOpa MarHUTHOM MHAYKLIAW
43.8 SOC wuHAyKUMU. 3aKOH 3J/IeKTPOMarHUTHOU
o uHayKuny Papazes
Buxpesoe snektpuyeckoe nose. 3JC UHAYKLAA
4.3.9 B IIPOBOJHMKE, ABWXKYILEMCS IIOCTYIIaTe/JbHO B
OJIHOPOIHOM MarHWTHOM I10J1e
4.3.10 [TpaBusio JleHuia
4311 WHayKTUBHOCTL. fIBeHne camouHAykuuu. S/C
o CaMOMHAYKIMH
4.3.12 OHeprusi MarHUTHOTO I10J151 KATYIIKY C TOKOM
4.3.13 OJIeKTPOMAarHUTHOE I10J1e
TexHuueckue yCTpOWCTBA: TIOCTOSIHHBIE
43.14 Mar"uThl, JIeKTPOMAarHuThl, 3/1eKTPOJBUTaTe/Ib,
h YCKOPUTEIU 3/71eMeHTapHbIX YyacTuil,
VIHJYKLIMOHHAs [leyb
[TpakTueckre paboTel. V3yueHWe MarHUTHOTO
T0JIs1 KaTyLLKU C TOKOM. VccneioBaHue [1eHCTBUS
4.3.15 IIOCTOSAHHOIO MAarHWTa Ha paMKy C TOKOM.

WccnepnoBaHue  siBJeHUs  3/IeKTPOMarHUTHOU
VHAYKLAU

KOJIEFAHUA 11 BOJIHBI

5.1

MEXAHMWMYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEFAHUSA

5.1.1

KosnebarenbHast cucTema. CBobo/iHBIE
KoJie0aHusl. 'apMoHHYecKue KOJIe0aHusI.
TTepuoi, UacTOTa, aMIUTUTY/1a U (ha3a KomebaHui

5.1.2

ITpy>XuHHBIN MasITHUK. Marematrueckum
MasiTHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KoebaHui.
KvHematnueckoen [AuHaMHUUeCKOe OMUCAHUE
KosiebaTeTbHOTO ABM>KEHHS

5.1.4

[peBpalieHyie SHEPTUH TPU TapPMOHWUECKHUX
Kosebanmsax. CBsA3b aMIUIMTYbl  KosebaHUM
WCXO/JJHOM BeJTMUMHBI C aMIIUTyJaMU KoJieOaHuiH
€€ CKOPOCTU ¥ YCKODPEeHUs




5.1.5

KosnebarenbHbIit KOHTYP. CBobo/iHBIE
3JIEKTPOMAarHuTHbIe KojiebaHUs B H/leaJlbHOM
KosnebaTelbHOM KOHType. AHa/oOrusi  MeXay
MeXaHUYeCKUMU u 371eKTPOMarHUTHBIMHA
KonebanusimMu. ®opmyna TomcoHa

5.1.6

3aKOH COXpaHeHWsI SHEPrMd B H/eaIbHOM
Kojie6aTeTbHOM KOHTYpe

5.1.7

BeIHY)K/IeHHbIe ~ MexaHWYecKHe  KojeOaHusl.
Pe3onaHc. Pe3oHaHCHas KpuBas. BeIHyX/eHHbIe
3/IEKTPOMarHUTHbIE Kojie0aHusl.

5.1.8

ITepemeHHBIM TOK. CuHyconanbHbIN
repeMeHHbIH TOK.

5.1.9

MOIIIHOCTb TIepeMeHHOT0 TOKa. AMIUIUTYJHOe U
JleHiCTBylOIllee  3HAaueHWe CUIbl  TOKa U
HaTPSDKeHUsI

5.1.10

Tpancgopmarop. IlpousBogcTBo, mnepefaua |
notpebieHre 3J1eKTPUUECKOU SHEpruHu.
OKoJIOTUUeCKWe PHUCKU TIpU  MPOM3BO/ICTBE
3/1eKTPUUECKOU SHEepruu. KynbTypa
WCITI0/1b30BaHUs 3/71eKTPO3HePrun B
TOBCEeIHEBHOU >KU3HU

5.1.11

TexHuueckue YCTPOMCTBA: ceiicmorpad,
3/IeKTPUYECKHUI 3BOHOK, JIMHUU 37IeKTponepeau

5.1.12

[TpakTryeckue paboThI. Wccnenosanue
3aBUCHMOCTH TIepHU0/ja MajibIX KoyebaHui rpysa
Ha HUTU OT [JIMHBI HUTU M MacChl Tpy3a.
VWccnefoBaHve TepeMeHHOr0 TOKa B LieNM U3
10C/Ie[loBaTe/IbHO COeUHEHHBIX KOHJEeHCaTopa,
KaTyLIKW U pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHnueckue BOJIHBI, yCJIOBUS
591 pacrpocTpaHeHusl. [Tepuog,. CkopocTb
o pacrpocTpaHeHus U JJIMHa BO/HbL [TonepeuHslie
Y IPOZI0/IbHbIE BOJIHBI
590 ###Par###  VHTepdepeHLMss U AUQpakLus
o MeXaHWYeCKUX BOJH
593 3BykK. CkopocTb 3ByKa. I'pOMKOCTH 3ByKa.
o BeicoTa ToHa. Tem0p 3ByKa
OneKTpOMarHUTHbIE BOHBI. Y CJIOBUS U3/Ty4YeHHUs
524 3JIeKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanys
o BeKTOpOB E, B 1 0 B 5/1eKTpOMarHuTHOM BOJIHE B
BaKyyMe
CBoNCTBa /1EKTPOMarHUTHBIX BOJIH: OTpakKeHHe,
595 rpejioM/IeHre, — Tojisipu3anusi,  Audpaxuus,
o nHTepdepeHs. CKOPOCTb 3/1eKTPOMarHUTHBIX
BOJHH
5.2.6 [lIxama 3/IeKTPOMArHUTHBLIX BOJH. [IpumeHeHue




3JIEKTPOMAIrHWMTHBIX BOJIH B TEXHUKE 1 6bITy

5.2.7

[IpyHLMIIBI  paZMoCBsI3U U TeJIeBUZeHUs.
Pagyonokanus. DneKTpoMarHuTHOe 3arpsisHeHue
OKDY’Karolllei cpeibl

5.2.8

Texuuueckue yCTPOMCTBa: MYy3bIKa/IbHbIe
WHCTPYMEHTBI, y/IbTPa3ByKOBas JUArHOCTHKA B
TeXHWKe W MeAuLMHe, paZiap, pajuoIpUEMHUK,
TeseBMU30p, aHTeHHa, TesileoH, CBY-meun

5.3

OIITUKA

5.3.1

[IpsiMo/iHeHOe pacnpoCTpaHeHHWe CBeTa B
OJJHOpO/THOM cpefie. JIyu cBeTa

5.3.2

OtpakeHre cBeTa. 3aKOHbI OTpPa’KeHUsI CBeTa.
ITocTpoeHue M300pakeHWH B TIJIOCKOM 3epKaJie

5.3.3

[IpenomiieHue cBeTa. 3aKOHBI IpeIOMJICHUS
ceTa. AGCOJIIOTHBIN NTOKa3aTe/Ib IIpesioM/IeHHsI

5.3.4

[TonHoe BHyTpeHHee oTpakeHue. [lpegenbHBIN
YTOJ1 TIOJIHOTO BHYTPEHHEr0 OTpayKeHUst

5.3.5

Hucnepcusi cBeta. CroXHBIA cocTaB 0esoro
ceeta. [lser

5.3.6

Cobuparolje ¥ pacceuBarolye MMH3bl. ToHKas
nvH3a. POKyCHOe pacCTOsIHYE U ONTUYeCcKasi CUia
TOHKON JiMH3BL. [locTpoeHre wu300paxkeHHi B
cobuparoIMx W pacCeMBamOIUX  JIMH3aX.
dopmysia TOHKOM JIMH3BL. Y BeMueHue, JaBaeMoe
JIUH30U

5.3.7

[lpegensl  MPUMEHMMOCTHM  FeOMETPUYeCKOM
OTITHKHU

5.3.8

WnTepdepenums CBeTa. KorepeHTHble
WCTOUHUKH. Y CIOBHS HAO/MIOZieHHsT MaKCUMyMOB
¥ MHMHUMYMOB B WHTep(epeHLIMOHHOM KapTUHe
OT /IBYX CMH(a3HbIX KOTepEHTHbIX UICTOUHUKOB

5.3.9

HOudpakius ceera. udpakioHHas peléTka.
YcioBue Hab/OJeHUsI TJIaBHBIX MaKCUMYMOB
NPy TaJIeHU MOHOXPOMAaTHUecKoro CBeTa Ha
JUPaKLMOHHYIO PeIETKY

5.3.10

ITonsgpusanus ceera

5.3.11

TexHuueckve  yCTpOWMCTBAa:  OYKH,  JIyIa,
¢oroanmnapar, MIPOEKLMOHHbIN arnrapar,
MUKPOCKOII, TeJIeCKOM, BOJIOKOHHAs OMNTHKa,
JuQpakKLMOHHAs PelIeTKa, MOIIPOr/,

5.3.12

[TpakTrueckue paboTel. V3mMepeHHe TOKasaTesst
TIpeJIOMJIeHUSI. Wccnenosanue CBOWCTB
n3obpaxeHni B JsmH3ax.  Habmogenue
JIACIIepCUy CBeTa

BJIEMEHTHI CIIELIMAJIEHOM TEOPMM OTHOCUTEJILHOCTU

6.1

['paHULIBI NIPUMEHUMOCTH KJIaCCUUeCKON
MeXaHUKHU. [MTocTynaTsl TeOpUU




OTHOCUTE/IbHOCTH: WHBApUAHTHOCTb  MOJYJISt
CKOpDOCTM CBeTa B  BaKyyMe, TPUHLIUII
OTHOCUTE/IbHOCTU DUHIIITeHHA

6.2

OTHOCUTENBHOCTD 0/IHOBPEMEHHOCTH.
3aMe/ijieHre BpeMeHU 1 COKpallleHUe JIJTUHbI

6.3

OHeprust ¥ UMITYJIbC CBOOOZHOM YaCTHUI[BI

6.4

CBs3p MacChl C DSHeprued ¥ UMITY/IbCOM
CcBOOOHOM YaCTHUI[bl. DHEPTHs TTIOKOSI CBOOOTHOM
YaCTHULIbI

KBAHTOBAA ®NU3NKA

7.1

BJIEMEHTHEI KBAHTOBOW OIITUKN

7.1.1

®otoHbl. dopmysa I[lnaHkKa CBSA3U 3HEPruu
(OoTOHa C €ero 4acTOTOW. ODHEprusi U HMITYJIbC
dboToHa

7.1.2

OTkpbiTe U UcciefoBaHue  (oTosddexTa.
OmnbiTel A.I'. CtosieToBa. 3akoHbI (hoTo3ddekTa

7.1.3

YpaBHeHue OiHIITeNHa A1 (oTo3ddekTa.
«KpacHas rpanuiia» dhoto3ddekra

7.1.4

Hasnenve ceeta. OnbiTel [1.H. JlebegeBa

7.1.5

XUMHYeCKoe IeMCTBUe CBeTa

7.1.6

TexHuueckre  yCTPOMCTBa: doTo371eMEHT,
(hoToaTUMK, COMHeUHasi OaTapesi, CBeTOAUO/

7.2

CTPOEHUVE ATOMA

7.2.1

Mopenbs atoma TomcoHa. OnibiThl Pe3epdopza
T10 YCCJIeJOBAHUIO CTPOEHUS aTOMa.
[InaHeTapHasi MoZie/ib aTOMa

7.2.2

IToctynatel bopa. M3nyueHue U ImoOrJoLeHUe
(OTOHOB MpH Mepexojie aToMa C OHOTO YPOBHS
5HepruM Ha JApyro. Buabl cnektpoB. CrekTp
YPOBHEM 3Hepruy aToMa BO0poja

7.2.3

BonHoBele cBoricTBa yactull. Bonnel ge bpoiins.
KopnyckynsipHO-BOTHOBOM Jyasv3M.
Judpakiys 371eKTPOHOB Ha KpUCTa/lslaX

7.2.4

CrioHTaHHOE U BBIHYXK/IEHHOE  W3/TyueHHe.
Y CTPOWCTBO M MPUHLIMIT pabOThI j1a3epa

7.2.5

TexHWueckve  YCTPOWCTBa:  CIEKTPa/IbHbIMA
aHaiM3  (CMEeKTPOCKOIM), Ja3ep, KBAHTOBBIU
KOMIIBIOTEP

7.2.6

[TpakTryeckue paboThI. Habntonenue
JIMHEMYaToro CrieKTpa

7.3

ATOMHOE A0PO

7.3.1

Metonbl  HabOMIOIEHUST W pPerucTpalyu
371eMeHTapHbIX YaCTHl]

7.3.2

OTKpbITHE Pa/IM0aKTUBHOCTH. OnbIThI
Pesepdopja 1O  oOmpeZeseHHMIO  COCTaBa
pa/in0akTUBHOro u3nyuyeHus. CpoiicTBa anbda-,




bera-, ramMmma-u3Jiy4yeHusl. BnusHue
Pa/IM0aKTUBHOCTH Ha >KHBble OPraHW3Mbl

7.3.3

OtkpelTHe TpoTOHAa W HeWTpoHa. HyksioHHas
mogenb siapa ['elizenbepra — VBaHeHKo. 3apsif
anpa. Maccosoe unciio gzpa. M3o0Tornsl

7.3.4

Anbda-pacniazi. SNMeKTPOHHBIA M MO3WTPOHHBIN
Oeta-pacnag,. I"amMma-u3nyueHue. 3akoH
Pa/IM0aKTHBHOIO pacrnaja

7.3.5

OHeprus CBs3U HYKJIOHOB B sifjpe. fjepHble CUJIbL.
HedekT macchl siipa

7.3.6

AnepHsble peakuuu. [lesieHue U CUHTe3 sep

7.3.7

AnepHblii  peakTtop. TepmosiiepHbIM  CHUHTE3.
[Tpo6siemMbl ¥ TIepCTIeKTUBEI S1epHOM SHEPreTHKH.
JKOJIOrMUecKye acreKThl si/lePHOM SHePreTUKU

7.3.8

OnemMeHTapHble YacTUllbl. OTKPbITHE TIO3UTPOHA.
@dyHJamMeHTa/IbHbIe B3aUMO/IeMCTBUSI

7.3.9

TexHUYeCKre YCTPOWCTBA: J03UMeTp, Kamepa
BubcoHa, sifiepHblii peakTop, aToMHast 6oMba

7.3.10

[TpakTuueckue pabothbl. VccreqoBaHWe TpPEKOB
yacTHI] (10 TOTOBbIM (hoTorpadusim)

SJIEMEHTBI ACTPO®U3UNKNU

8.1

Bup 3Bé3nHoro Heba. Co3Be3ausi, ApKUe 3BE3/IbI,
TJIaHeThbl, UX BUJIUMOE JIBU)KEHHe

8.2

ConHeuHasi cuctema. [1naHeTbl 3eMHOU TPYIIIBIL.
[TnaHeTbI-rUraHTbl U UX CIyTHUKH, Kap/UKOBBIE
niiaHeTbl. Masnble Tesia CoHeYHOW CUCTEMBbI

8.3

Connue, ¢ortochepa u armochepa. ConHeuHast
AKTHUBHOCTb

8.4

NcTtounuk sHeprum CoJiHIIA U 3BE3]

8.5

3BE3bl, UX OCHOBHbIE XapaKTEPUCTHUKHU: Macca,
CBeTUMOCTb,  paJiUyC,  TeMmriepaTypa,  HUX
B3aMMOCBsI3b. JlMarpaMMa «CrieKTpasibHbIN Kaacc
- CBETUMOCTb». 3BE31bI TJIaBHOU
MOC/IeI0BaTe/IbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» IS 3BE3]] rJIaBHOU
110C/ie[l0BaTeTbHOCTH

8.6

BayTpeHHee cTpoeHue 3Bé3z. CoBpeMeHHbIE
Trpe/iCTaB/IeHUs] O MPOUCXOXKIAEHUN U SBOJIIOLIUU
CoJiHLa U 3B€3/]. JTanbl )XU3HU 3BE3]

8.7

Mneunsii [Ty — Hawma [Nanaktrka. CrinpanbHas
cTpykrypa ['anakTuky, pacrnpezeseHue 3BE3[,
ra3a u nouu. [lonoxxenuve u aprxkenuve CosHLa B
I"anakTuke. I1nockas u cepuueckas
MO/ICUCTeMBI ['aflakKTUKKU

8.8

Tunel ramakTuk. PaguvoranakTMKU M KBasapbl.
UépHble [bIPbI B SIApax rajJjakTuK




Bcenennas. Paciuvpenve BceneHHo#. 3akoH

Xab6sa. Pasberanune ramakTuk. Bospact u
8.9 pazuyc BcenenHoi, Teopust bosbiioro B3pbiBa.

Mogens «ropsiuen BcenenHon». PenukroBoe

y3jlyyeHue

MacirabHas CTPYKTypa BceneHHoii.
8.10 MertaranakTuka. Hepewiénnele  mpobieMsl

aCTPOHOMUU

ITPOBEPAEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHNA OCHOBHOI OEPA30BATEJ/IbHOM ITPOIT'PAMMBI CPEJTHET' O
OBIIEI'O OBPA3OBAHUSA

Kopg,
MPOBEPseMOro
TpeboBaHUsI

ITpoBepsiemble TPeOOBaHUs K NPeJMETHbIM pe3y/IbTaTaM
0CBOEHHSsI OCHOBHO¥ 00pa30BaTe/IbHOM MPOrpaMMbI Cpe/{Hero
00111er0 00pa3oBaHusl

1

CchopMUpOBaHHOCTb yMEHHUH paciio3HaBaThb (hU3MYecKUe SIBIeHUS
(mporjecchl) ¥ 0OBSICHATD UX HA OCHOBE M3yUYeHHBIX 3aKOHOB

Bnasenve ocHoBomoJsararlolMMA  (U3MYECKMMH TOHATUSAMU U
Be/IMYMHAMH, XapaKTepU3yIOUMMHU (13HMYecKre IpoLiecChl

CchopMUpOBaHHOCTb YMEHMM TNPUMEHSTb 3aKOHbI K/aCCHYeCKOM
MeXaHWKH,  MOJIEKY/SIDHOM  (U3MKM U TepMOJUHAMUKH,
3/IeKTPOJVHAMUKH, KBAaHTOBOW (PM3WKHU [/isl aHa/IM3a U OOBSICHEHUS
sIB/IEHU MUKDOMMpa, MaKpoMHpa U Meramupa, pa3inyaTh YCI0BUS
(rpaHuULIBI, 06/1ACTH) IPUMEHUMOCTH (PH3NIECKUX 3aKOHOB, TTOHUMATh
BCeoOImuMi xapakTep (pyHAaMeHTaIbHBIX 3aKOHOB ¥ OTPAaHUYEeHHOCTh
WCMO/b30BaHUSl YaCTHBIX 3aKOHOB; aHa/IW3UpOBaTh (hU3HUUecKue
MpOLIeCChl, MCMO/b3ysl OCHOBHbIE  TIOJIOJKEHUS, 3aKOHbl U
3aKOHOMEPHOCTH

ChopMUpOBaHHOCTL yMEHUsI pa3ivuaTh YCJIOBUSI TPUMEHUMOCTU
Mozesiel (U3NUecKUx Tesl U TPoLecCcoB (sIBIeHU)

CdopmMHpOBaHHOCTbL yMeHUs pelllaTb pacuéTHble 3a/auyd C SIBHO
3a/laHHOM U HesIBHO 3a/laHHOM (hH3UUeCcKoi MO/ieNiblo: Ha OCHOBaHUU
aHajM3a YC/IOBUS BbIOMpaTh (U3WYeCKWe MOJesd, OTBeyarolye
TpebOBaHUSIM 3a/1auy, TIPUMEHSITh bopMybl, 3aKOHBI,
3aKOHOMEPHOCTM U TIOCTyJlaThl  (PU3WUYECKUX Teopud Mpu
WCIOMb30BaHUU  MaTeMaTUueCKMX MeTOZOB  pelleHus  3ajady,
MPOBOJUTH pacuéTbl Ha OCHOBAaHUM MMEIOIIUXCS  [JaHHBIX,
aHa/IM3MPOBaTh pe3yJ/IbTaTbl U KOPPEKTUPOBAaTh METO/bI pelleHus C
YUETOM TOTYYEHHbIX Pe3y/bTaToB

PemiaTh KauecTBeHHbBIE 33/laui, TpeOyrolle IpUMeHeH s 3HaHWH 13
pa3HbIX pa3/ie/ioB MIKOILHOTO Kypca (U3WKU, a TakKe WHTerpaljuu
3HaHMM W3 [JPYrUX TMpeJAMeTOB eCTeCTBEHHOHAyYHOIro LMK/a:
BBICTPauBaTh JIOTMUECKYH) LIEMOYKY pacCy>XJeHWd C OIMopor Ha
Y3y4YeHHbIe 3aKOHbI, 3aKOHOMEDHOCTH U (M3UUYEeCKUe SIBJIeHHUs

BJ'I&I,E[EHI/IG OCHOBHBIMH MeTOJaMH HAy4YHOIro I1O3HAHUAA,
HCI0J/Ib3YEMBIMU B (1)1/131/IK€I MMPpOBOAWTL TIIpAMBIE W KOCBEHHLIE




u3MepeHUst (GU3MUYECKUX BeIMYMH, BbIOMpash ONTHMasbHBINA Crocob
M3MepeHHUs] U UCTIONb3Ys U3BECTHBIE METO/IbI OL|eHKU MOTPETHOCTeH
M3MepeHHl, TIPOBOJUTEL HMCC/IelOBaHUEe 3aBUCHMOCTeH (r3HuecKux
BeIMYMH C UCIIO/Ib30BaHUEM TIPSIMBIX H3MepeHud, OOBSICHATH
TIO/TyYeHHbIe pe3y/bTaThl, UCII0/b3Ys (pr3HUecKre TeOprH, 3aKOHBI 1
TIOHSITHS, U Ie/IaTh BBIBOABI; COOMI0ATh MpaBu/a 6e30macHoOro Tpyza
TP NIPOBeZIeHUH HCC/IeJOBaHUM B paMKax yuebHOTo 3KCriepiMeHTa U
yueOHO-MCCIe0BaTeIbCKOM  [IeITeIbHOCTH  C  WCTIO0/Ib30BaHKEM
IM(POBBIX  W3MEpHUTEeNBHbIX ~ YCTPOHCTB W 1abOpaTOpHOro
obopyioBaHusi

ChopMUpOBaHHOCTL ~ yYMEHUW  aHa/JW3UpPOBaTh U OLIEHUBATh
MoC/Ae/ICTBUST  OBITOBOM W TIPOM3BO/ICTBEHHON  JleSITe/TbHOCTU
ye/ioBeKa, CBSI3aHHOW C (U3WUYECKUMU TMpolieccaMy, C TIO3ULUM
9KOJIOTMUeCcKo 0e30mMacHOCTH; TIpeJCTaB/leHUd O palOHaIbHOM
MPUPO/IOTIOIL30BaHNM, a TakKe pa3yMHOM  MCIO/b30BaHUMU
JIOCTVDKeHUM HayKd U TeXHOJIOTHUW [Jisi [Ja/JbHeMIlero pa3BUTHUS
yeI0BeYecKoro o0IecTea

OBnazienvie pa3IMuUHBIMU criocobamMu  paboTel ¢ WHGOpMaLei
(Gu3NYeCcKoro cofep>KaHusi C  KCIOJb30BaHWEM COBPEMeHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTHM; pa3BUTHE YMEHWM KPUTHUECKOTO
aHasM3a v OL|eHKU JJOCTOBEPHOCTH 10J/ly4aeMol MH(popMaluu

10

ChopMUpPOBAaHHOCTL YMEHUM TIPUMEHSITb  OCHOBOIIO/Iararolue
aCTPOHOMUYECKHe TIOHATHS, TeOpUM U 3aKOHbI [JIsi aHa/lv3a U
00bsicCHeHUsT (PU3NUECKUX TIPOL[ECCOB, MPOUCXOASAIINX Ha 3BE3/AX, B
3BE3JHBIX CHUCTEMax, B MeXrajaKTUUecKol cpefie; [BMXKeHUs
HebeCHBIX TeJl, SBOJIOLNY 3BE3/1 U BceneHHOU




INHEPEYEHDb 3JIEMEHTOB COAEPXXAHWA, IIPOBEPAEMBIX HA EI'D 110

PU3BUKE
Kopg, Kopg,
pa3pena/TemMm 3/1eMeHT IIpoBepsieMblii 371eMeHT CO/lep)KaHUA
bl a
1 MEXAHUKA
1.1 KMHEMATUKA
111 MexaHnueckoe [IBUKeHue. OTHOCUTENIBHOCTh
T MexXaHUUeCcKoro JiBikeHust. CucTeMa OTCUETa
MarepuanbHas TOUKa.
z TpaeKTOpPHA
E& pamryc-BeKTOD:
Flr)=(xlr) Mr)=(r)).
TpaeKTopId,
1.1.2 IepeMeleHIe: 'O/ by
Ar =7 (t,))—1(t) =1, —1; = *
= (Ax, Ay, Az),
OyTE.
CnoxeHne HEPEDIELHEHIIﬁZ
CKOpOCTh MaTepraaTbHOW TOUKHU:
_ AF )
U=— =T, Z(Ul_.LJT.U:).
‘ﬁr Ar—s .
Ax . , ,
v =— =X,. aHAJIOIIYHO v, =V, V.= Z,
1.1.3 Af Lo
CnoxeHle ckopocTeil: ¢, =0, + 0, -
BrluncieHne nepeMelieHus U IyTH MaTepUaJTbHON
TOUKH TIPU MPSMOJMHENHOM ABM>XKEHUH BJ0JIb OCH X
10 rpaUKy 3aBUCUMOCTH Lx(t)
. __AD -,
VexopeHHe MaTepHanbHoll TOYKIL: d = —L =0'= (a:_.ar .a. )
At | ‘
1.14 =t
Au o, .
.=—2 =(v,) ', aHamormuHO a, = (v, )', a.=(v.)’ —
v ) y=(0; )]
Pa h . '
1.1.5 x(m) = xo + voxt
ve(t)— vox = Knem
1.1.6 at’

xXi(f)=x,+v, f +——
(1) =x, +v, 1+

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

5 \

Ul‘:x - L’l_} = Ea'l ("-2 - '\-'_J

v, + U,
IIpu pBIDKEHINI B OQHOM HAIIpABI€HHH IIVIE S = _1 -1

a




1.1.7

CBobo/iHOe MajieHue. Y cKopeHre CBOOOIHOTO TafieHHsl.

0 Xp {-
[BwkeHre Tena, OpOIIEHHOro IM0J YIVIOM O K
TOPU30HTY:

[.‘r{f} =X t Uyt =2 tUycosa-f

P . 2
l,l'{f} =V, T Uyt +gJT =¥, tU,sina- I—STT

v (t)=u, =u,cosa

v.(f)=v,, +g1f=v,5ma— gt

=0

. =—g =const

0

a

1.1.8

Kpusommneiinoe asisxenne. [IBipkeHHe MaTePHAIBHOH TOUKH 10
OKPYKHOCTH.
Vrosas # THHEIHAA CKOPOCTD TOUKH: V = Wi .
.
2r

HpH PABHOMEPHOM JBIDKCHHH TOYKH IIO0 OKPYKHOCTH @ = ? = &MU .

=w*R . Tlonnoe

Ve
HeHT]JOCTpﬂMHTe.‘IBHOC YCROPCHHE TOYUKH. dpe = E
YCROPCHHS f\iﬂTEDHﬂ.‘IbHOﬁ TOYKH —

1.1.9

TBéppoe Teso. ITocTynaTensHOe ¥ BpalljaTe/ibHOe
JBYDKeHUe TBEpJoro Tesa

1.2

ANHAMUKA

1.2.1

WuepuyanbHble cucTeMbl OTcuéra. IlepBbll 3aKOH
HeroTona. [IpuHumn otHocuTenbHOCTH ['anvses

1.2.2

Macca Ttena. [1710THOCTE BelLiecTBa:

:m
PTy

1.2.3

Cwta. ITpuHIHn cvniepnosHHMH ¢, Frassozeiers = F1 +F2 + ...

1.2.4

Bropoit 3axor Hetotora: 1 MarepranbHoil Touke 8 UICO F; = maj:
Ap=FAt mou F = Knem

1.2.5

- —
‘Fl_‘ F_‘]

Tpernii 3akoH HeloToHA A7 MaTepHATBHEIX Touek: Fiy = —Fy

1.2.6




3aKOH BCCMHPHOTO TATOTCHHA: CHIB NPHDDKSHHA MSKIY TOUCUHBMH |
mym
MaccaMu passsl F = G—

CHiIa TDKeCTH. ]_[CHTP TOKSCTH TelIA. JABHCHMOCTh CHIBl THKESCTH oT_ |

1.2.7 BBICOTH! h HAZX TIOBEpXHOCTEIO MTAHETH pamHycoM R @ a2 = (I:i“;: ]
Cuna tpesna. Cyxoe TpeHHe. ’
1.2.8 Cuna Tpenna crkombxenus: Frp = uH.
Cina Tpenna noxos: Frp < uff.
s 5
1.2.9 JaBneHHE: p = ?_
1.3 CTATUKA
i
1.3.1 =
MoMeHT Cu/ibl OTHOCHUTETbHO OCH Bpall|eHUs:
M| = Fl, rge | — nyiedo cusel
1.3.2
Ycnosus paBHoBecus TBépzoro Tena B 1CO:
‘M, +M, +...=0
1.3.3 1= =
\Fi+Fy+...=0
1.3.4 3akoH Ilackans
[JaBnenue B xxuakocty, nokosieiica B 1CO:
1.3.5 p=py+pgh
3aKoH Apxumesa:
F 5 px == P 11, €CITM TEJIO Y1 XKUJIKOCTD TTOKOATCA B
NCO, o
FApx: pg VBLITECH
1.3.6
1.4 3AKOHBI COXPAHEHVA B MEXAHUKE
Wmnyibc MaTepranbHON TOUKU:
1.4.1 p=myv
VIMIy/ibC CUCTEMBI TeJt:
1.4.2 P=p.i+pyt-...
1.4.3 3aKOH M3MeHeHUs Y COXPaHeHUsl UMITYJIbCa:

B M1ICO
Ap=A(p,+p,+..)=F At+F

— % 1BHewH

At+...

2 BHellH

PeakTuBHOe JIBI)KEHHE




1.4.4

F
hgzigz::zg

Pabota cubl Ha MazoM NepeMellleHNH:
A =|P:|- |.-i'|.}7|-+:|:|5 a=F_-Ax

1.4.5

<(;~

D
Mo1HOCTh CHIIBL:
eC/I1 3a BpeMms
paboTa Cubl U3MEHSIeTCsI, TO MOILL{HOCTb CHJIBI
A4
P=—
At

=F-v-cosa

Ar—

1.4.6

KuHeTnueckasi 3Heprvsi MaTepruaaTbHON TOUKHU:
2 2
_myv _p
EKI/IH - -
2 2m
3aKOH U3MeHeHHsI KWHEeTUUYeCKOW SHepruu CUCTEMBI
MaTepuanbHbIX Touek: B MCO AEkuH = A1 + A2 + ...

1.4.7

HOTEHL{I/IaJIBHaH SHeprus:
AJId TIOTeHII WM a/IbHBIX CHUJI
A,=E Ey oo —CAE

1noreHyy 2 10TeH1] T0TeHL]

[MoTeHIMaNbHAsT YHEPTHSI MaTepPUaIbHON TOUKU B
OJJHOPOZIHOM T10J1€ TSDKeCTHU:
E =mgh

TOTeHI|

[MToTeHLManbHast SHEPrys yNpyro AedopMUPOBAHHOTO
Tena:

2
E _kx

MoTeHL; 2

1.4.8

3aKOH M3MeHeHUs U COXpaHeHUsl MeXaHN4eCKOU
SHepruu:

Enex = Ewm + Er{-:uﬁﬁlt-
B 11CO AE,ex = Ascex senorenm. cans
B IIC:D ﬁE}.:EK = {].. 2 CIIH ﬁBE-EE HETIOTEHIL CHI [}

1.5

MEXAHWYECKHWE KOJIEFAHVSA 11 BOJIHBI

1.5.1

'apMoHHUecKre Kose0aHHsi MaTepUalbHOW TOYKH.




Ammmmrtysa U dasa KoneGaHuii. KuHemaTHueckoe
OoInucaHue:
x(f) = Asin| ot +9, )

v () =x/,
ald=(v,), =) =a +0'x=0,
T/Ie X - CMeLLleHHe U3 PaBHOBECHSL.

JuHamMuueckoe onucaHue:
ma,=—kx,

OTO 3HAUUT, UTO

F,=—kx.

OHepreTMueckoe OmucaHde (3aKOH  COXpaHeHUs
MeXaHUUYeCKOW SHepruu):
2 2 2 2

Casi3b aMIUTATY b Koie0aHMH CMellleHus
MaTepuaJbHOM TOUKH C aMIUIUTYyAaMU KoJjieOaHui eé
CKOPOCTH U yCKOPEHHUSI:

U =04, @ =04

1.5.2

ITepuog v yacToTa KoseGaHMii:

2 1
2
T —_— — e —
® Vv
[Mepuop MaJibIX CBOOOAHBIX KomnebaHuit

MaTeMaTn4eCKOro MassiTHHKaA.:

T=2EJI
E

[Tepvios, ~ cBOOOAHBIX  KOieOaHWM  TIPYKUHHOTO
MasiTHAKA:

T=2T[JE
k

1.5.3

BoeHyXzeHHble KonebaHusi. Pe3onaHc. Pe3oHaHcHast
KpUBas

1.5.4

[Ionepeunble u mnpojoJibHBIE BOJMHBL.  CKOpPOCTb
pacrpoCTpaHeHus U JJIMHa BOJIHBIL:

T=2
\%

WuTepdepeniys u qudpakiys BOJIH

1.5.5

3ByK. CKOpOCTb 3BYKa

MOJIEKYJIAPHASA OU3UNKA.
TEPMOJINHAMUKA

2.1

MOJIEKYJIAPHAA ®MN3UKA

2.1.1

Mojiesii CTpOeHMs ra30B, >KUJKOCTeld U TBEPABIX Tesl.




[TycTb TepMoiHaMUYecKasi cicTema (Tesio) COCTOUT U3
N opunHakoBbIX MoJieKys1. Torza KoamyecTBO BeljecTsa
_ N _m
Ny H

2.1.2

TerioBoe BM)KEHME aTOMOB U MOJIEKYJI Bell[eCTBa

2.1.3

B3anMo/eficTBHe YacTHI] Bell[eCTBa

2.14

Ouddysus. BpoyHOBCKOe IBU)KeHUe

2.1.5

Mopenb ujeanbHoro rasa B8 MKT

2.1.6

Cesi3b MeX/y JaBjeHueM U CpefHell KUHeTUueCKOU
JHepruel TMOCTYyMaTeIbHOrO TEIJIOBOTO JIBUKEHUS
MOJIEKY/T WJieallbHOTO Ta3a (OCHOBHOe ypaBHeHUe
MKT):

—lmﬂv:— nfm,;v:
p=3ma = L2

i1

| 2 —
l==1n-£,.
lll 3 T

[ )

Lad

rae m0 — Macca OZJHOW MOJIEKY/JTbI,
N
n=—

Vv

2.1.7

AbcosmoTHas Temneparypa: T =t +273K

2.1.8

CBs3b TeMIIepaTyphbl I'a3da CO Cpe,[[HEI\/JI KHUHETHUYeCKOM
BHEPFHEﬁ IMOCTYIIaTe/JIBHOI'O0 TEeIlJIOBOr'o ABWXXEHHUS €ro
MOJIEKYJI:

— {mwp* |
£ — hd I:

T

kT

(]
[N s

g

2.1.9

YpaBHenue p = nkT

2.1.10

MO,Z[E]'II) H/i€a/IbHOI'0 ra3dad B TepMOJAWHaMHKe:
_[.YIMBHEHHE Menrenesa — KiamefipoHa
| BEIpaKeHHe U BHYTpeHEeH 3HePTHH
YpaBHeHHe MeHjeneeBa — KianeifipoHa (IpIMeHHMElE (HOPMBI
3aIIHCII):

pRT

pV=%RT= VRT =NKT, p=F=.

Bb[pﬁ';KeHIIE i BH}’TpeHHeﬁ 3HEPriN 0JHOATOMHOTO HIEaTbHOIO

2.1.11

Taza (IpIMeHIMEle (hOPMET 3aIIICH):

v=3vwrr=3mr-3in
2 2 2

3 1€2KEHHBIX
RT=VCUT=E}JV

p=p1+p2+...

2.1.12

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

n3zorepmMa (T = const): pV = const ,

n3oxopa (V = const):




b _
— =const
T

n3obapa (p = const):

V_
—=const
T

I'pacrueckoe mpesicTaB/ieHr e U30MPOLIECCOB Ha pV-, pT-
u VT- guarpammax.
OObeMHeHHbI ra30BbIM 3aKOH:

pV

“——-=const
T

HacebliieHHble ¥ HeHachlleHHbIe napbl. KauecTBeHHas
3aBUCUMMOCTh IUIOTHOCTU U JlaB/ieHHs HaChIlL|eHHOrO
rapa OT TeMIlepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HaCbIIIeHHOT 0 napa

2.1.13

BnaxHocTts Bo3yxa.
OTHOCHUTe/bHAs BJIa)KHOCT:

2.1.14 gz PonlT) _ Pu(T)
pHaCblmHapa ( T ) pHaCbI].ul‘lapa( T )

V3MeHeHre  arperaTHbIX COCTOSIHMM  BellleCTBa:

2.1.15 YCllapeHye U KOHJeHcalusl, KUITeHUe )KUJKOCTU

21.16 V3MeHeHye  arperaTHbIX COCTOSIHMM  BellleCTBa:
TI/1aB/IeHYe M KPUCTa/UIA3aLUs

2.1.17 ITpeoOpa3oBaHye sHepruu B (ha30BbLIX MTepexoiax
TEPMOJIVNHAMUKA

2.2.1 TersioBoe paBHOBecHe U TeMIlepaTypa

2.2.2 BHyTpeHHss 3Heprus

Tersonepejaua Kak crocod W3MeHeHUsI BHYTpPEHHeH
223 JHepruu 06e3 coBepiueHuss paboTel. KoHBekius,
TENJIONPOBOAHOCTb, U3/TyUeHHe

KomuecTBO TeIIoTHL.

Y,qenLHaﬂ TEeIJIOEMKOCTh BelleCTBa C:
2.2.4 Q=cmAT

Y nenbHasi Teryiota napoobpasoBanusi L: Q = Lm.
2.2.5 Y nenbHasi TeryioTa raBieHus A: Q = Am.
Y penbHas TeruioTa cropaHus Torvidea q: Q = gm

OnemeHTapHast paboTa B TEPMOJUHAMUKE:

A=pAV
2.2.6
Beruncsienrie paboTel 1Mo rpaduKy Tiporiecca Ha pV-
Jiarpamme
2.2.7 [TepBbIii 3aKOH TEPMOIMHAMUKU:

Q,=A4 U12+A12:( UZ_U1)+A12




Amabara:
Q12:0=A12:( U1_U2):A Uy,

2.2.8

Bropoii 3akoH TepMoAMHaMUKU. HeoOpaTumeble
TIPOLIeCChl

2.2.9

[TpuHIUIIBI AelicTBUS TeruioBbIX MatvH. KIT/1:

A O Qxcr: | |0

I3 QHEN _ = Harp | _1_--xcn|

0, 0, o

XUHIATD ZUHATD ZHarp

'r'|:

2.2.10

MakcumanbHoe 3Hauenure KII/I. [ukin KapHo:
'Tl'ﬂ‘:' _Ixﬁ“ =1-— T}h‘l‘l‘[

T, T,

HATp HATp

Max N = Ny, =

2211

YpaBHeHHe TeryioBoro 6amaHca:

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

SJIEKTPOAMHAMUKA

3.1

SJIEKTPMYECKOE I1OJIE

3.1.1

OneKTpu3aLys Tel U eé TIPosIBIeHUs. DJIeKTPUUYeCKUM
sapan.  [lsa Buaa  3apsaja. OrneMeHTapHbIN
3/1IeKTPUYeCKUM 3apsg. 3aKkoH COXpaHeHUs
3JIeKTPUUECKOro 3apsifia

3.1.2

B3aumogeiictBue 3apsoB. Toueunsle 3apszbl. 3aKOH
KyJioHa:
B O/IHOPOZIHOM BellleCTBe C AU3/IeKTPUUeCKON
TIPOHULIAEMOCTHIO

q

'|q:_ 1 11

g1 dmeg, 17

4

-|a,

4L

F=k

3.1.3

OnekTpuueckoe rnose. Ero feiictsue Ha s/1eKTpudecKye
3apsi/ibl

3.1.4

HanpskéHHOCTD 3/1eKTPUYECKOro TOJIS:
F

qnpo61-u>u71
ITone ToueyHoro 3apdja: ~

Er:k%Ezconst.
r

KapTyHbI TMHUI HaMPsHKEHHOCTH 3TUX TI0JIeN

3.1.5

HOTEHHH&HBHOCTB 3JIEKTPOCTaTHU4YeCKOI'O I10JIA.
Pa3HocTth MOTEHLIMAJ/IOB U HAIIpSIXKEHUE!

AlZZQ(¢1_¢2>:_qA¢:qU-

HOTGHL{I/I&]IBH&H SHeprusa 3apda B
3JIEKTPOCTAaTHUYE€CKOM I10J1€:

W=q¢




A=—AW
[ToreHuan 3/1€KTPOCTATUUECKOI'O T10JIA:

¢:?

CBsI3b HAIPSLKEHHOCTH TIOJST U Pa3HOCTH TIOTEHIIMAJIOB
JU1s OTHOPOJHOT O 3JieKTpocTatuueckoro nosisi: U = Ed

[TpyHLMIT CyTIepro3ULIMU 3/IEKTPUUECKHX TTOJIeN:

3.1.6 E=E+E,+..,0=0,+0,+...
ITpOBOJHUKHM B 3/1eKTPOCTaTUYECKOM I10JIE.
YcnoBue paBHOBecCusl 3apsiioB: BHYTPY NIPOBOJHUKA
3.1.7 Et=0
BHYTPH Y Ha NNOBEPXHOCTH NPOBOJHMKA ( = const
318 IOU3neKTpuku B 5/IEKTPOCTaTUUeCKOM  TIOJIe.
o JvsnekTpruyeckast IPOHULIAEMOCTh BellecTBa €
KonpeHcaTop. 3neKTpoéMKOCTh KOH/|eHCaTopa:
c=4
U
3.19 . )
O1eKTPOEMKOCTh TJIOCKOT0 KOH/leHcaTopa:
€g,S
C= q =eC,
[TapannenbHOe coeliHeHVe KOH/IEHCAaTOPOB:
q=q,+*q,*...., U, =U,=...,C ,, — C+Cy+..
3.1.10 [TocnemoBarenbHOe coejHEHUE KOH€HCAaTOPOB:
1 1 1
u=U,+U,...,.q,=q,=..., =—+—++...
1TV20 41 =q; c_C G
OHeprus 3apspKeHHOI0 KOH/ieHcaTopa:
3.1.11 w=U_CU _q
c 2 2 2C
3.2 3AKOHBI [TOCTOAHHOI'O TOKA
Cuna Toka:
|
3.2.1 AT |50
[TocTostHHBIN TOK: I = const
[nst moctosiHHOrO TOKa g = It
399 YcoBus CyleCTBOBaHUS 3/1EKTPUUECKOTO TOKa.
o Harnpsbkenue U u 3IC E
3akoH Oma [/151 yyacTka Liernu:
3.2.3 =Y
R
3.2.4 OJIeKTprUYecKoe CONPOTUBJIEHKE. 3aBUCUMOCTb




COIIpOTUBJ/IEHHWA OAHOPOAHOIO IIPOBOAHHMKA OT €ro
AJIMHBI U ceyeHusd. YAEJ'II)HOE COIIpOTHUBJ/IEHHE

BelleCTBd.

I
R=pL
P

3.2.5

Vcrounnku Toka. 3[1C UCTOYHMKA TOKa:
A

E= CTOPOHHUXCHUJI

q

BHYTPEHHee COTIPOTUBJIEHHWE MCTOYHHMKA TOKd

3.2.6

3akoH Oma 1 TOJIHOM (3aMKHYTOW) 3/IeKTPUUeCKON
ueru: E = IR + Ir, oTkyza
E

I=—
Rr

E.r
= R

3.2.7

HapanﬂeﬂbHoe coegrHeHne IpOBOJAHMKOB:
[=11+12+..,Ul=U2=.,

1 1.1
=—+—+...
R R, R,

rapasui

ITocnepoBarenibHOe COeUHEeHNe ITPOBOAHUKOB:
U=U1+02+.,11=12= .,
R . ..,=R,+R,+...

roca

3.2.8

Pab6ora asekTpuueckoro Toka: A = [Ut.
3akoH [Dxoyisa — JleHua:

Q=1’RtHa pesuctope

2

R:Q:A:IZRtZIUtZ%t

3.2.9

MOLIHOCTB 3/1eKTPUYeCKOro TOKa:
Ad
P=— =1IU
At Ar—s)
TeruioBast MOILIHOCTB, BblJe/sieMast Ha pe3ucTope:

p-rr=Y _1
R

MOLL[HOCTB HCTOUYHHMKA TOKA.

Illjl"‘4"‘ID’|:|'[
p="Cmeml g
At .

LAr—sll

3.2.10

CBoOO/IHBIE HOCUTENU 3JeKTPUUeCKUX 3apsiioB B
MPOBOJHUKAaX. MeXaHW3Mbl TPOBOJAUMOCTHA TBEPABIX
MeTa/lJIOB, PAacTBOPOB U PpacCIJIaBOB 3J/IEKTPOJIUTOB,




ra3oB. [TonynpoBogHuku. [10/1yTIpOBOAHUKOBBIN U0

3.3

MATI'HUTHOE I1OJIE

3.3.1

MexaHuueckoe B3aUMO/IeNCTBHE MarHuTOB.

MaruuTtHoe mosie. BekTop MarHUTHOM WHAYKIWU.

[TpUHIMIT CyTIepIIO3ULIMM MarHUTHBIX MOJIel:
B=B,+B,+...

JInHuu MHAYKIWHW MdaIHHUTHOI'O I10JIA. KapTI/IHa JIMHUM
WHOYKIWHU MAIrHUTHOI'O I10J11 I10/I0COBOI'0 n
HOAKOBOOGPEBHOFO ITOCTOAHHBIX MdI'HUTOB

3.3.2

OmnbIT OpcTesa. MarHuTHOeE MoJie TPOBOAHUKA C TOKOM.
KapTyrHa vHri UHAYKLMY MarHUTHOTO T10J151 IJTUHHOT O
MpsIMOrO0 TPOBOJHUKA M 3aMKHYTOTO KOJIbLIEBOTO
MPOBO/IHMKA, KATYIIKH C TOKOM

3.3.3

Cuiia AMriepa, eé HarpaB/ieHHe U BeJIMUMHa:
F ,=IBlsina

3.34

Cuia JIopeHIja, eé HarpaBJieHYe U BeJIMIMHA:
F...= | q | vBsina

Jlop

|q|vBsina
T7ie o — YTOJI MeX/y BeKTOpaMH

[BikeHre 3apsDKEHHOW UaCTULBl B OJHOPOJHOM
MarHMTHOM I10J1e

3.4

SJIEKTPOMAT'HUTHAA MHOYKOWA

3.4.1

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

3.4.2

SIBneHue  s/eKTpOMarHUTHOW  uHAyKuuu. OC
VHIYKIUU

3.4.3

3aKOH 3/1IeKTPOMarHUTHOW MHAYKLMK Papazes:

AD

3.4.4

O/AC uHAYKLUMY B TIPSIMOM MIPOBOJIHUKE JIJTUHOM 1,
JIBIDKYIIIEMCSI CO CKOPOCTBIO
B O/IHOPOIHOM MarHHUTHOM I1oJie B:
| E; | =Blvcosa , rae a — yron mexay BeKTopoM B u
HOpMarbio

3.4.5

ITpaBusio JleHija




D
VHAyKTUBHOCTb: L:T ,wmm @ = LI

Camounpykums. 3C caMOMHAYKLMU:

3.4.6 AT
E,=—L—| =-LI
Al o
OHeprusi MarHATHOTO MO/ KaTYLIKK C TOKOM:
LI
3.4.7 W, ==
2
3.5 SJIEKTPOMATHUTHBIE KOJIEBAHUA 1 BOJIHBI
KonebaTenbHbIi KOHTYDP. CBobogHbIe
3/IeKTDOMarHUTHbIe ~ KOiebaHUsT B WJeaTbHOM
KosiebaTesTbHOM KOHTYpe:
19(?) =Gmsin( O +y)
kLN .
.;I P r i 1 i "
3.5.1 |1(1) =4, = g cos( ot + ) =T cos( et +@y )
®opmyna TomcoHa:
T=2nvLC
, OTKy/1ia
21 1
W=—=—,
T +JLC
CBs13b aMIIIMTY/bI 3apsi/ia KOHZeHCaTopa C aMILIUTY oM
CWIbI TOKa TIPU CBOOOJHBIX 3/IEKTPOMArHUTHBIX
KosiebaHUsIX B HiealbHOM KoJiebaTelbHOM KOHTYpe:
_ T max
gma.x -
LB
3.5 3aKOH  COXpaHeHWs  SHepPrMd B HJeaJbHOM
" KosiebaTesTbHOM KOHTYpe
353 BbIHY)KJ]eHHble ~ 37IeKTDOMarHuTHble  KoJyiebaHusl.
o Pe3oHaHC
[Tepemennbiii  TOK. [Ipou3BojCTBO, Tmepejaua U
notpebieHre 37IeKTPUUECKOUN SHepTUn
3.5.4 cuU? Lr* cu*_  LI?
+ = TR = TEE = const.
2 2 2
3.5.5 CoycTBa  5/1EKTPOMarHUTHBIX  BOJIH.  B3aumHas

OpUEeHTalLUsi BeKTOPOB B 3/IEKTPOMarHUTHOW BOJIHE B
BaKyyMe:
E1Blc




3.5.6

[ITkanma 37€KTPOMarHUTHLIX BOJH. [IpuMeHeHue
3/IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[TpsimonuHeHOe pacripocTpaHeHye cBeTa B
0/IHOpO/IHOM cpejie. ToueuHbl KCTOYHMK. JIyu cBeTa

3.6.2

3aKOHBI OTPa’KeHUsI CBeTa.

a=p
alP

S

3.6.3

ITocTpoeHue n306pakeHNH B IJIOCKOM 3epKajie

3.6.4

3aKOHBI [1peJIOMJ/IeHUs CBeTa.
IIpenomiieHue cBeta:
n, sina =n, sinf3.

AOGCOIOTHBIN TIOKa3aTes b MPeIoMJIeHHSsI:

C
ne=——

6
abe™
OTHOCUTeNBHBINA IOKA3aTe/lb TpejiIoMJIeHUS:

n \%
2 1
n ——t=—

Xog iyyeil B mpu3sMe.

1|,.|__ — 1!2 v ;Iil:‘_ = Jil:}':

CooTHo1IeHre 4acTOT U COOTHOLLIEeHHe [JIMH BOJIH TPU
repexofie MOHOXPOMaTUUeCKOr0 CBeTa yepe3 IPaHuLly
pasjiena BYyX ONTUYECKUX CpeJ:

3.6.5

ny,<n, n,

O

ITonHOe BHYTpeHHee OTpa)kKeHUe.
[IpefesbHBINA Yyro/ MOJIHOTO BHYTPEHHEr0 OTPayKeHUS:

. 1 n,
sina,,=—=—
n

OTH

3.6.6

Cobwupatoliie ¥ paccerBaroLye JUH3bL. TOHKas JMH3a.
@DOKyCHOe pacCTOsIHMe W ONThYecKass Cuja TOHKOM

1
. D==
JINH3BI. F

3.6.7

dopMyia TOHKOW JTMH3BI:




1 1 1
==
d f F

YBenuueHue, JdaBaemMoe JIMH30M:

H d
d T

N\

F\ h
f

k3
B cnyuae paccenBaroier TMH3bBL:

3.6.8

D0=>F=i0,
D

r=R=1l1,

H

XoJ, nyda, MpolIefliero JAUH3Y I0J NPOU3BOJIbHBIM
yIJOM K eé rjaBHOW onTuueckow ocu. IToctpoenue
M300pakKeHUH TOUKU U OTpe3Ka IMPSIMOM B COOMPAIOIIHUX
Y pacCerBarolLMX JMH3aX U UX CUCTeMax

3.6.9

doToanmapaT Kak ONTHYeCKud Tmipubop. I['71a3 Kak
OMTHYeCKasi CUCTeMa

3.6.

Wntepdepentyss cBeta. KorepeHTHble HMCTOUHUKHU.
YcnoBusi Hab/O/IeHUsT MaKCHMYMOB M1 MUHUMYMOB B
vHTep(epeHI[MOHHOM KapTUHe OT JABYX CHH(a3HbIX
KOTepeHTHBIX HCTOYHUKOB:

A
MAaKCIIMYMET — A=2m—, m=0,£1,£2.£3,

A
MITHIIMYMEI — A=(2m+1)=, m=0,£#1,£2.%+3 .

3.6.11

HOudpakuuss  cBera.  [IudpakiuoHHas — peliéTKa.
YcnoBue Hab/mofieHUsT T7aBHBIX MAaKCHMYMOB I1pU
HOpPMaJIbHOM TafIeHUM MOHOXPOMAaTHYeCKOro CBeTa C
JUTMHOU BOJIHBI A Ha PeléTKy ¢ neprozom d:
dsing,=mA,m=0,+(—1,+({—2,+(—3,...

3.6.12

[vcrniepcus ceeta

KBAHTOBAA ®M3UKA

4.1

KOPITY CKY/JISPHO-BOJTHOBOW IYAJIN3M

4.1.1

I'nnotesa M. Inanka o kBantax. @opmyia I[Inanka: E =
hv

4.1.2

@oToHBI. JHeprus (HoToHa:




hc

E=hv=7:pc
Vmnysibc ¢poToHa:
P c ¢ A

4.1.3

®orosddext. Onbitel A.I'.  CtoseToBa. 3aKOHBI

boTordhdekra

4.1.4

YpaBHeHue DiiHIITeHA 71 poTo3dPeKTa:
E =ABbIxoga+E

¢hoToHa KUH max ?

he

A b
hc
ABLIXO a:th =0
a P )\Kp

rae, ECI)OTOHH = hV =

2
By =" =0 U

KUHmax 2 3ar

4.1.5

[laBneHue cBera.

HaBneHre cBeTa Ha TIOJHOCTBIO  OTPaKarOLYO
[OBEPXHOCTb Y Ha IIOJIHOCTBIO  IIOIJIOLIAFOIIYIO
TI0OBEPXHOCTb

4.2

OU3NKA ATOMA

4.2.1

IlnanerapHasi Mofieslb aTOMa

4.2.2

[Toctynate! bopa. M3nyueHue u norsoijeHre (pOTOHOB
Ipy 1iepexofie aTtoMa C OJHOI'O ypPOBHs SHepPruM Ha
JIpyrou:
j he
Wom =7 =
“mn

Err _Em|

4.2.3

JIuneliuaTele CIIEKTPBI.
CriekTp ypOBHel 3Hepruu aromMa BoJ0poja:

_ —13,63B

n-

E

"

n=1,23 _.

4.3

OU3NKA ATOMHOI'O A1PA

4.3.1

HyknonHasi mozienb sinpa ['elizeHOepra — VBaHeHKO.
3apsp sapa. MaccoBoe uncio szpa. 3oTonsl

4.3.2

PagrioakTHBHOCTB.
Annda-pacrnag;
SX—55Y + jHe
bera-pacnag,.
OneKTpPOHHbIN [-pacnaz;

A A 0
zX2z Y + je+v,

ITo3uTpOHHBIN [-pacnaj;




X A7+ Je 4y,

["amMmMa-u3nyuyeHue

3aKoH PagrO0aKTUBHOI'O pacridja:

-t
N(t)=N, 2"
4.3.3
ITycte m — Macca paJJMOaKTUBHOTO BelljecTBa. Torga
-t
m(t)=myx2"
4.3.4 ApnepHbie peakiuu. [lenenve v CUHTe3 s/ep




