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IMNOACHHUTEJ/IbHAA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHe cpeJiHero o61iero o6pa3oBaHus pa3paboTaHa Ha
OCHOBE MO0JIOX)KEHUH U TPeOOBaHUH K pe3yJibTaTaM OCBOEHHS1 OCHOBHOM 06pa30BaTeIbHOMI
nporpammbl, npejctaBiaeHHbIX B @T'OC COO, a Takxke c yuéTtoMm deaepabHON paboyeit
nporpaMMmbl BociuTaHua M KoHuenuuu npenojaBaHus yde6Horo npegmera «Pusuka» B
obpasoBaTe/IbHbIX OpraHusanusax Poccuiickoil QPefepanuy, peaqusyoIUX OCHOBHBIE
obpa3oBaTesIbHbIe IPOTPAMMBI.

[IporpammMa no ¢u3suKe onpefenseT o6s3aTesbHOe IpeJAMETHOe COJepKaHUe,
yCTaHaBJIMBAaeT peKOMEH/JyeMyl I0CJeJ0BaTeJbHOCTh H3y4eHUs TeM U pas/iesioB
y4yebHOro npejaMeTa € Yy4éTOM MeXINpeAMEeTHbIX U BHYTPUIPEJMETHbIX CBA3eH, JIOTUKHU
y4e6HOT0 Mmpolecca, BO3pacTHbIX 0COGeHHOCTel obyvaroujuxcs. [IporpamMmma no ¢usuke
JIaéT npejCcTaB/IeHHUe O LieJisX, COJepXaHUM, oblield cTpaTeruy o6ydyeHus, BOCOMTaHUSA U
pa3BUTHSA 00y4YalwIIUXCcs CpeJicTBaMu y4ebHoro npeaMmera «Pu3vka» Ha Yray6JIEHHOM
yPOBHe.

N3ydyeHne Kypca U3UKM YriyO0JIEHHOIO YPOBHS MO3BOJIAET peasu30BaThb 3aJadyu
npodeccuoHaJbHON OpHEeHTAalLMM, HallpaBJeHO Ha CO3JjaHHe YCJAOBHUM [/ NpOsBJIEHUSA
CBOMX MHTEJJIEKTyaJbHbIX M TBOPYECKUX CIIOCOOHOCTEM KaXAbIM 00y4aroIluMCcH,
KOTOpble  HEOOXOJWMBbl [  NPOAOKEHHs  00pa3oBaHUMsA B OpraHU3alUsax
npodeccuoHaIbHOT0 06pa30BaHus MO Pa3JIUYHbIM PU3UKO-TEXHUYECKUM U UHXKEHEPHBIM
CreLMaJIbHOCTAM.

B nporpamMme no ¢usMKe onpenesslTca IJIaHUpPyeMble pe3yJbTaTbl OCBOEHUS
Kypca JuU3MKM Ha YpOBHe cpejHero ob6uiero 06pa3oBaHUA: JIMYHOCTHBIE,
MeTanpe/MeTHbIe, IpeJMeTHbIe (Ha yriayb6éHHOM ypoBHe). HaydyHo-MeTO0/10TMYeCKON
OCHOBOM /iJ11 pa3pab0TKU TpeOOBaHMUH K JIMYHOCTHBIM, MeTaNpeJMeTHbIM U Ipe/JMeTHbIM
pe3ysbTaTaM O00Oy4YaloOIIUXCs, OCBOMBIIMX NpOrpaMMy no ¢usuKe Ha ypOBHe CpeJHero
o01iero obpa3oBaHMA Ha YIJyO0JEHHOM YpOBHe, ABJISETCH CUCTEMHO-ZesaTe/JbHOCTHBIN
NOAXOL,.

[IporpamMma no ¢pu3srke BKIOYAET:

IJIaHUpYyeMble pe3y/IbTaTbl 0CBOeHHUs Kypca GU3UKU Ha YI1yOJ1EHHOM YPOBHE, B TOM
4yHcJie peMeTHbIEe pe3yJbTaThbl 10 FOJjaM 00y4eHus;

cojiep>kaHue yye6Horo npegMmeTta «Pr3rka» o rogaM 06y4eHus.

[IporpamMma no ¢usuke UMeeT NPUMEPHBIN XapaKTep U MOXeT ObITb UCIO0JIb30BaHa
yuUTeNsIMU GU3UKHU [IJIS1 COCTABJIEHUS CBOMX pab0YMX IPOrpaMM.

[IporpaMmma no ¢u3uKe He CKOBBbIBaeT TBOPYECKYH0 HWHHULMUATHUBY Y4YWTeJled HU
IpefoCTaB/sAeT BO3MOXXHOCTHU [JIf peaJM3alu pas3/IMYHBbIX MeTOAUYECKUX MOJX0J0B K
IpenojaBaHUl0 QU3UKU Ha YIJAyOJEHHOM ypOBHe TIpPU YCJIOBUM COXpaHEeHHUd
06s13aTeJIbHON YaCTH COZiepKaHUsA Kypca.

du3rka Kak Hayka O HauboJiee OOLIMX 3aKOHAX MPUPOABI, BbICTyNass B KayecTBe
ydyebHOro mnpejMeTa B LIKOJIe, BHOCUT CYIeCTBEHHbI BKJaJ B CUCTEMY 3HAaHUH 00
oKpyxarieM Mupe. llIkosbHBINA Kypc GU3UKU — CUCTEMOOOPA3yOLUU [/ eCTeCTBEHHO-
Hay4yHbIX y4eOGHBIX MpeJAMETOB, MOCKOJbKY GU3UYecKHe 3aKOHbl JiexaT B OCHOBe
NpPOLIECCOB W SIBJIEHUM, M3y4YaeMbIX XUMHUeH, Ouosioruel, ¢usnveckod reorpadueil u
acTpoHoMuel. MHcnosb3oBaHMe UM aKTUBHOe INpUMeHeHHe (GU3UYECKUX 3HAHUU
OmpeJesinJ0 XapaKTep U OypHOe pa3sBUTHE Pa3HOOOpA3HbIX TEXHOJIOTUH B cdepe



3HEepPreTUKH, TPAHCIOPTA, OCBOEHHUA KOCMOCA, I[OJYy4YeHHUS HOBBIX MaTepHhaoB C
3a/laHHBIMU CBOMCTBaMU. M3ydyeHne PU3NKU BHOCUT OCHOBHOU BKJaJ B GpOpMHUpPOBaHUE
eCTeCTBEHHO-HAay4YHOM KapTUHbl Mupa obyyawierocsi, B (GopMUpPOBaHUE YMeHUH
IPUMEHATb Hay4YHbIM MeTO/, I0O3HAaHUSA IPY BbINIOJIHEHUU UMHU YYeOHBIX UCCIeJOBaHUH.

B ocHOBY Kypca ¢pu3MKH Ha YPOBHE CpeJHero o6liero o6pa3soBaHus MOJIOXKEH PJL
UJiel, KOTopble MOXKHO pacCMaTPUBAaThb KaK IPUHLUIIBI €ro MOCTPOEeHHUs.

Hoess yesnocmHocmu. B cOOTBETCTBMM C€ HeW KypC ABJAETCA JIOTUYECKH
3aBepLIEHHBIM, OH COZEepXUT MaTepuasJ M3 BCeX pas3zesioB (QU3NMKM, BK/IOYAET Kak
BOIIPOCHI KJIaCCUYECKOM, TaK U COBpeMEHHON QU3UKHU.

Hoes 2eHepaanu3zayuu. B cOOTBETCTBUM C HEU MaTepuas Kypca GU3UKU 00'beIUHEH
BOKpPYT ¢pu3nyeCcKux Teopuil. Benymum B Kypce siBisieTcss popMUpOBaHUe NpeCTaBJeHUN
0 CTPYKTYPHBIX YPOBHSIX MaTePHUH, BELL|eCTBE U IOJIe.

Hoess 2ymanHumapusayuu. EE peanusanusa npejnosiaraeT UCIOJb30BaHHUE
TYMaHUTApHOIO NMOTeHIMana GU3NYeCKOM HayKH, OCMbICTIEHUE CBSA3U Pa3BUTHUA GU3UKHU C
pa3BUTHEM 0O6OllecTBa, a TakKXe C MHUPOBO33pPEHYECKMMH, HPABCTBEHHBIMHU M
3KO0JIOTUYECKHUMU NPOoHIeMaMHu.

Hoess npukaadHoli HanpaeaeHHocmu. Kypc ©Gu3UKH yriy6JEHHOTO YpPOBHS
npejnosiaraeT 3HAKOMCTBO C ILIMPOKUM KpPYyroM TeXHUYEeCKHX W TeXHOJIOTMYeCKUX
NPUJIO)KEHUU M3Yy4YeHHBIX TEOPHUM M 3aKOHOB. I[IpM 3TOM paccMaTpHUBAKOTCA Ha ypPOBHE
001 MX NTpe/CTaBJIeHUN U COBPEMeHHble TeXHUYECKHE YCTPOUCTBA, U TEXHOJIOTUH.

Hoess 3Ko/02u3ayuu  peanusyeTcd  INOCPeJCTBOM  BBeJEHHUA  3JIeMEHTOB
coZiep>KaHUsl, TOCBSILEHHBIX 3KOJIOTUYECKUMM Ipo6/eMaM COBPEMEHHOCTH, KOTOpble
CBI3aHbl C pa3BUTHEM TEeXHUKUM U TEXHOJIOTHH, a TakKxke O0OCYyXJeHus npobJeM
paLMOHaIBHOTO IPUPO/0II0JIb30BAHUA U 9KOJIOTMYEeCKOM 6€30MacHOCTH.

OcBoeHUe cofep)kaHUsi NporpaMMbl MO ¢QuU3MKe [JO0DKHO OBITb MOCTPOEHO Ha
IPUHLIMIAX CHUCTEMHO-AESATeJbHOCTHOTO mnojxoja. /[lnd ¢u3uMku peanusanus 3THUX
INPUHUUIOB 06a3upyeTcs Ha HCIO0JIb30BaHUM CaMOCTOSTEJbHOI0 3KCIEepUMeHTa Kak
IIOCTOSIHHO JleHCcTBY01Lero ¢pakTopa yue6Horo npotecca. /lis yriy61HHOT0 YPpOBHS — 3TO
CUCTEeMa CaMOCTOSAATEJbHOTO YYEHUYECKOT0 IKCIIEPUMEHTA, BK/IYaKILero GpoHTalbHble
yuyeHU4YecKUe ONbITbl NPU H3y4eHUH HOBOrO MaTepuasa, JabopaTopHble paboThl U
paboTbl mpakTHkyMma. [I[py 3TOM BO3MOXHBI JABa Cnocoba peanusauuu QPU3UYECKOTO
NpakKTUKyMa. B nmepBoM ciydyae NMpaKTHUKyM NMPOBOAUTCH Jin60 B KoHIe 10 u 11 ksiaccos,
JIN60 MocJie NepBOro U BTOPOro MOJIYTOJUHM B KaXK/JOM U3 3TUX KJlacCOB. BTropo# cnoco6 -
3TO HHTerpauusi paboT MNpaKTUKyMa B CHCTEMYy JIabOpaTOPHBIX pPabOT, KOTOpbIe
NpPOBOJSATCS B Mpoljecce u3ydyeHus paszesa (temsl). [Ipy aToM noJ; paboTaMu NpakTUKyMa
IIOHUMAaeTC CaMOCTOATEeJbHOe MCCeJj0BaHUe, KOTOpPOe IMPOBOAUTCA IO PYKOBOACTBY
CBEPHYTOTr0, 0600LEHHOTO BY/la 6€3 MOoIIaroBOl UHCTPYKIUH.

B nporpamMMe no ¢usuke cucteMa y4eHHYECKOTO 3KCIEPHMEHTa, JIabopaTOPHbBIX
paboT U mpaKTUKyMa MpeJCTaBJieHa eJUHbIM NepeyHeM. BblOOp TeMaTHKHU [JJif 3THUX
BU/IOB  YYEHHYECKHX  MNPAKTUYeCKUX  paboT  OCyllecTBJAseTCd  y4aCTHUKaMHU
00pa3oBaTeJILHOTO MIpolecca UCXOAs W3 0COOEHHOCTeW MOYypPOYHOTO IJIAHWUPOBAaHHUA M
OCHallleHUs1 KabuHeTa PU3UKU. [Ipy 3TOM obecneuynBaeTcsl OBJafZleHHE 00Y4YalOLMMUCA
YMEHUSIMU NPOBOJUTH NpsMble U KOCBEHHble U3MepeHUs, UCCle[J0BaHUA 3aBUCUMOCTeHN
br3UYeCcKHX BEJIMYUH U IOCTAaHOBKY ONBITOB 10 NPOBEPKe Npe/JI0KeHHbIX TUIIOTES.



Bosibiioe BHUMaHUe yJie/i1eTCs pellleHUI0 PacY€THBIX U KayeCTBeHHBbIX 3a4a4. [Ipu
3TOM [iJ11 pac4€THBIX 3a/ja4 IPUOPUTETOM AIBJAIOTCA 33Ja4M C IBHO 3a/JaHHOW M HesIBHO
3a/laHHON (U3MYecKOW MOJesblo, NO3BOJAKIIHE MNPUMEHATb H3yYeHHble 3aKOHbl U
3aKOHOMEPHOCTH KaK U3 OJJHOr'0 paszesia Kypca, Tak U UHTerpupys NpMMeHeHHe 3HaHUH
M3 pa3HbIX pa3fesioB. /11 KadyeCTBEHHBIX 33Ja4 NPUOPUTETOM SABJSAKTCA 3aJaHUA Ha
00'bsICHEHUe/TIpe/ickazaHue TNpOoTeKaHUs1 (QPU3UYECKUX SBJEHUHM U TNPOLECCOB B
OKpY>Karolllel U3HH, Tpedyolre Bblbopa GprU3NUeCKON MOJIe/IH JJIsl CHTYalluu IPaKTHUKO-
OpPUEHTUPOBAHHOIO XapaKTepa.

B coorBercTBUM ¢ TpeboBaHusMu ProC COO kK MaTepUaJbHO-TEXHUYECKOMY
obecreyeHUI0 y4eOGHOro rmpouecca Kypc (GU3WKU YrayO6JEHHOTO YPOBHS Ha YypOBHE
cpeAHero o611ero o6pa3soBaHus JO/HKEH U3y4aThCs B YCJAOBUAX IpeJMeTHOro KabuHeTa. B
KabuHeTe GU3UKU [IODKHO OBbITh HeobXxoAuMMoOe JiabopaTOpHOe 000pyAoBaHUE [AJis
BBINOJIHEHNA yKa3aHHbIX B IporpaMMe 1o pU3MKe YYeHHUYEeCKHUX ONbITOB, Jab0paTOPHBIX
paboT ¥ paboT NPaKTUKYyMa, a TAKXKe JEMOHCTPALMOHHOE 060PY/J0BaHUE.

JleMOHCTpaLMOHHOe 060py/i0BaHMe GOpPMHUPYeTC B COOTBETCTBUM C NPHUHIMIIOM
MUHMMaJbHOM JOCTaTOYHOCTHU M o0beclieduBaeT IOCTAHOBKY I€pPEeYUCTIEHHBIX B
nporpaMMe Mno Qu3MKe KJIOYEBbIX JAeMOHCTpPALMH [ HCCAeJOBaHUS H3ydaeMbIX
SIBJIEHUM U NPOLLECCOB, SMIUPHUYECKUX U (yHJIaMeHTa/JbHbIX 3aKOHOB, UX TeXHUYECKHUX
NpUMEHEeHUHN.

JlabopaTopHoe o6opyJoBaHue JJig  YUYEHUYECKUX [PAKTHUYECKUX  paboT
bopmupyeTcs B BUJe TeMAaTUYECKUX KOMIJIEKTOB M 0Oecre4uBaeTcsl B pacuyéTe OJHOTrO
KOMILJIEKTa Ha /[iByx o6ydarowmuxcd. TeMaTHyecKHWe KOMILJIEKTbl J1abopaTOPHOro
060py/l0BaHUA JO/KHBI ObITh IOCTPOEHBl HA KOMIIJIEKCHOM MCI0JIb30BaHMWH aHAJIOTOBbIX
U UUOPOBBIX NPUOOPOB, a TaKkKe KOMIIbBIOTEPHBIX HU3MepUTEJIbHbIX CUCTEM B BUJE
U $POBBIX JTAGOPATOPUH.

OCHOBHBIMH LieJIIMU U3y4eHHUs PU3NUKHU B 00111eM 06pa30BaHUHU SIBJIAIOTCA:

dbopMupoOBaHHe HHTepeca U CTPeMJIeHUsl OOy4alwIUXCAd K HAyYHOMY HU3Y4YEeHHIO
IPUPO/bl, PAa3BUTHE UX UHTEJIJIEKTYa/JbHBIX U TBOPYECKHUX CTIOCOOHOCTEN;

pasBUTHe IMpe/CTaBJeHWH O HaydyHOM MeToJe TMO3HaHusd U ¢GOpMHUpOBaHUE
MCCJ1e0BaTeIbCKOr0 OTHOLIEHUSA K OKPY>KAIOIIUM ABJIEHUSAM;

dbopMUpOBaHHE HAy4yHOr0O MHPOBO33pPEHMUsI KaK pe3yJsbTaTa HW3y4YeHHUS OCHOB
CTPOEHHS MaTepUHU U QpyHJaMeHTaJbHbIX 3aKOHOB QU3UKHY;

dbopMUpoOBaHUE yMEHUH OODBSCHATH SIBJEHUSI C MCHOJIb30BaHUMEM (U3NYECKUX
3HaHWUH U HAyYHBIX J0Ka3aTeJbCTB;

dbopMupoBaHHe TNpeACTaBJIeHUA O poau ¢QU3UKKA [JJi  pa3BUTHUA  JAPYrUX
eCTeCTBEeHHBIX HayK, TEXHUKHU U TEXHOJIOTUMH;

pa3BUTHE NpeACTaBJeHHN O BO3MOXHBbIX cdepax Oyaylieill npodeccuoHaTbHOU
JleTeJIbHOCTH, CBSI3aHHBbIX C GQU3UKOM, MOJArOTOBKA K Ja/ibHeHlIeMy 00y4YeHHUI0 B 3TOM
HanpaBJIeHUH.

JlocTr>KeHMe 3TUX Liesiel ob6ecrieurBaeTCsl pellleHUueM CIeJyILUX 33/a4 B Ipouecce
M3y4YeHHs Kypca PU3UKU Ha YPOBHE CpeJHEr0 0011ero 06pa3oBaHUSA:

npuobpeTeHrMe CUCTeMbl 3HAaHUMKM 06 060mux ¢U3MYeCKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TeOopUsX, BKJIOYasd MeXaHUKY, MOJIEKYJAPHYI QU3HUKY, 3JeKTPOJAUHAMUKY,
KBAaHTOBYI0 QU3MKY U 3/1eMEHThI aCTPOPU3UKH;



dbopMUpoBaHHe YMEHHUH NPUMEHATb TeOopeTHYecKhe 3HaHUA [ O00bSACHEHUs
dusnyecKkux SBJEHUH B MpUpoJe U JJs NPUHATHUS HPAKTUUYECKUX pelleHUH B
NOBCeJHEBHOM XKU3HU;

OCBOEHHE CIOCOGOB pelleHMsl Pas3/IMYHbIX 33/a4 C SIBHO 33laHHON ¢u3nyecKou
MOJle/Ibl0, 33/lay, N0/pa3yMeBaIUX CaMOCTOSATe/NbHOE COo3JaHue PU3NYeCKOU MoJesy,
aJIeKBaTHOM yCJIOBUSIM 33/Jlauy, B TOM YHCJIe 33/ja4 UHKEHEPHOTO XapaKTepa;

NOHMMaHUe QU3NYECKUX OCHOB U NMPUHLHUIOB JeMCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX MPOILECCOB, UX BJAUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIaJleHUe MeTOJlaMH CaMOCTOSTEJbHOrO0 IJIAHUPOBAHUSA W  INPOBeJeHUs
bU3UYeCKHUX 3KCNEPHMEHTOB, aHA/JM3a U HMHTepIlpeTalud UHGOpPMALUM, ONpeseseHus
JIOCTOBEPHOCTH N0JIy4eHHOT0 pe3yJIbTaTa;

CO3JlaHUe VCJOBUW [JJid pPa3BUTUA YMEeHUHW MPOEKTHO-UCCAeL0BaTeIbCKOHY,
TBOPUYECKOH /1eITeJIbHOCTH;

pa3BuTHEe HHTepeca K chepaM npodeccuoHaNbHOU JeATeNbHOCTH, CBI3aHHOW C
[0)7632040)%8

B cootBeTcTBUM ¢ Tpeb6oBaHusAMU PI'OC COO yray6s€HHBIA YpOBEHb H3y4eHHUS
ydye6Horo npeamera «Pusuka» Ha YpOBHe CpeJlHEr0 0061lero o6pasoBaHUs BblOUpaeTCs
06y4YaIIUMHUCS, TJIAHUPYIOIIUMH NPOJAOKEHHE O00pa3oBaHUSl MO CHELHAJbHOCTSIM
GU3UKO-TEXHUYECKOT0 MPODUIS.

Ha wusydyeHue ¢usuku (yriy6JIEHHBIM ypOBEHb) Ha YPOBHE CpeJHEro o06liero
o6pasoBaHus orBoAuTcsA 340 yacoB: B 10 kyacce - 170 yacoB (5 yacoB B Hezesw), B 11
kjacce - 170 yacoB (5 4yacoB B HeJe10).

[Ipepsiaraemsblii B nporpaMMe 1o ¢$puUsHKe nepevdeHb Jab0PaTOPHBIX U NPAKTUUYECKUX
paboT ABJISETCS pEKOMEH/JOBAaHHBIM, YYUTEb JieJlaeT BbIGOP MpOBeeHUs J1abopaTOPHBIX
paboT U ONBITOB C YYETOM UHAMBUAYATbHBIX 0COOEHHOCTEN 00y4YalOLUXCS.



COAEPKAHHUE OBYYEHHA
10 KJIACC

Paspaen 1. HayyHblii MeTOA TO3HAHUSA NPUPOAbI.

dusuka - ¢yHJaMeHTaJbHasgd Hayka o npupoze. HaydHblii MeTOJ NO3HAaHUA U
MeTO/bl MCC/Ie;,0BaHUSA GU3UYECKUX SIBJIEHUH.

JKCcepUMeHT U Teopus B IIpoliecce MO3HaHUA npupofbl. HabiojeHue u
JKCIepUMEHT B pU3HUKe.

Crmocobbl u3MepeHUs (GU3WYECKUMX BeJUYHMH (aHajJoroBble U LUQPOBBIE
M3MepUTe/bHble NPUOOPB], KOMIBIOTEPHbBIE JaTYMKOBbIE CUCTEMBI).

[TorpemHocTy U3MepeHUN GU3UUECKHUX BEJTUUUH (aOCOIOTHASA U OTHOCHUTE/IbHAS ).

MogenupoBanue GU3MYECKUX SBJEHUHM W TMpoleccoB (MaTepuajbHas TOYKa,
abCcoJIIOTHO TBEpJAOe Teso, UJeasbHas KUJKOCTb, UJea/bHbIA ras, TOYeYHbIN 3apsf).
['mnoTtesa. PU3rMyeCKUH 3aKOH, TPaHUIIbI €r0 IPUMEHUMOCTU. PU3ndeckas Teopus.

Posb 1 MecTo ¢pu3uku B OpMHUPOBAHUU COBPEMEHHOW HAay4YHOU KapTUHbI MUPa, B
NPaKTHUYECKOH JiesATeJIbHOCTH JII0JIeH.

YueHnuueckuii 3xkcnepumeHm, 1a60pamopHsvle paGomaul, NPaAKMuKyM.

M3MepeHue CUJIbI TOKAa U HaNpsKeHUSA B LeNU NOCTOAHHOTIO TOKAa NPHU IMOMOILU
aHaJIOTOBBIX U [UPPOBBIX U3MEPUTEJIbHBIX IPUOOPOB.

3HakoMCcTBO ¢ 1udpoBoi Jsabopatopued mno ¢usuke. [IpuMepsl u3MepeHUs
$U3MYeCKUX BEJIMUUH IPY IOMOLIY KOMIIbIOTEPHbIX JaTYUKOB.

Pa3aen 2. MexaHHKa.

Tema 1. Kunemamuka.

Mexanndyeckoe asuxeHue. OTHOCUTEJIBHOCTh ME€XaHUYECKOro JABMKeHHA. CucTeMa
OTCYETA.

[IpsiMas 1 obpaTHas 3aZjla4y MeXaHUKHU.

Pasnyc-BeKTOp MaTepHaJIbHOW TOYKH, €ro NPOeKIMHA Ha OCH CUCTEeMbl KOOPAMHAT.
TpaekTopus.

[lepemelieHre, CKOPOCTb (CpesHAS CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOPEHHUeE
MaTepuaJbHOW TOYKHM, HMX I[POEKLMH Ha OCH CUCTeMbl KoopauHaT. CjoxeHue
nepeMeleHUH U CJI0KEHHE CKOPOCTEeM.

PaBHOMepHOe UM paBHOYCKOpeHHOe IMpsMOJIMHEeHHOe [JBW)XeHHe. 3aBHUCHUMOCTh
KOOpPJMHAT, CKOPOCTH, YCKOPEHHMA U NYyTU MaTepHUaJbHOM TOYKM OT BpPEMEHHU U HUX
rpaduku.

CBobosHOe majieHue. YCKOpeHHe CBOOOJHOro najieHus. /[IBuxKeHHe TeJa,
OpOLIEHHOr0 MO/ yIJIOM K F'OPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHUS
MaTepuaJbHOM TOUYKU OT BpEMEHU U UX rpadUKH.

KpuBosnHeliHOe [ABWXeHUe. /[BUKeHUe MaTepUalbHOM TOYKHA IO OKPY>KHOCTH.
YryioBasi M JMHelHasa cKopocTh. [lepuo 1 yacTtoTa obpaujeHus. lleHTpocTpeMuTeIbHOE
(HopMasibHOE), KacaTesibHOe (TaHreHIMaJbHOE) Y MOJIHOE YCKOpeHHWe MaTepuaibHOU
TOYKH.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTHMYECKUE NPOLECChl: CIIUAOMETD, ABHKEHHUE
CHaps/0B, LieNIHble, llecTepéHYaTble U peMEHHbIE Nlepe/ilayy, CKOPOCTHbIE TUQPTHI.

JAemoncmpayuu.



Mogens cucTeMbl OTCY€Ta, WIIOCTpALMsd KHUHEMATUYeCKUX XapaKTepUCTHK
JBUXKEHUH.

Crnioco6nI vcce0BaHUs JBUKEHUH.

Wnnroctpanus npesebHOro lepexo/ia U U3MepeHrue MTHOBEHHOU CKOPOCTH.

[Ipeo6pa3oBaHue ABUKEHUH C MUCNIOJIb30BAHMEM MEXaHHU3MOB.

[lagenye Tes B BO3yxe U B pa3peKeHHOM IIPOCTPAHCTBe.

Ha6stofeHve [BWXXKeHMs TeJsa, OpOIIEHHOro I0J VYIJIOM K TOPU30HTY H
TOPU30HTAJILHO.

HanpaBJsieHre CKOPOCTH NIPU JBHXKEHUHU 110 OKPY>KHOCTH.

[Ipeo6pa3oBaHye yri0BOM CKOPOCTU B peAYKTOpE.

CpaBHeHHe NIyTeH, TPAaeKTOPUH, CKOPOCTEeN ABUKEHUSA OJHOTO MU TOTO Ke Tesa B
pa3HbIX CUCTEMAX OTCYETA.

YueHuueckuii 3kcnepumeHm, 1a60pamopHsie paGomul, NPAKMUKYM.

N3yyenre HepaBHOMEpPHOIrO0 [JBMXKEHHUA C LeJbl0 OIpe/ieleHUss MIHOBEHHOM
CKOPOCTH.

H3mepeHue yCcKOpeHHA IpPU NPAMOJMHEHMHOM PaBHOYCKOPEHHOM [BWXXEHHUHU I10
HaKJIOHHOU IJIOCKOCTH.

UccienoBanye 3aBUCUMOCTU IYTH OT BpeMEHU [IPU paBHOYCKOPEHHOM JIBHXKEHUH.

M3MepeHHe ycKOpeHUsI CBOOOJHOro najieHusi (peKkoOMeH/[0BaHO HCII0JIb30BaHUE
nudpoBoOM JJabopaTOpUH).

M3yyeHue [ABWKeHUs TeJsa, OPOLIEHHOTO FOPU30OHTaJIbHO. [IpoBepka rumoresbl o
NpsAMOW MPONOPLMOHAJIBHOM 3aBUCHMOCTH MeX/Jy [AaJbHOCTBIO IMOJIETAa U Ha4vaJIbHOM
CKOPOCTBIO TeJ1a.

N3y4yeHnune ABUXKEHHUA TeJla [10 OKPY>KHOCTHU C IOCTOAHHOMW 110 MOZYJIIO CKOPOCTBIO.

UccnenoBaHue 3aBUCHMOCTH NepUo/ia ob6palleHUsl KOHUYeCKOTO0 MassTHHUKA OT ero
napaMeTpoB.

Tema 2. JuHamuka.

[lepBbiii 3akoH HbroToHa. WHepyuasbHble cUCTEMBbl OTc4é€Ta. [lpuHIUO
oTHOcuTesbHOCTU [anunes. HewHepuuasbHble CcUCTEMbl OTcY4éTa (OmpejesieHUE,
pUMeDHI).

Macca Tesa. Cuna. [IpyHL UMD Cynnepno3ULUU CUJL.

BTropo# 3akoH HploTOHA /1711 MaTepHUalbHOM TOYKHU.

TpeTui 3akoH Hbl0TOHA [1/11 MaTepHUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTeHHUs. DKBUBAJIEHTHOCTb I'PAaBUTALlMOHHOW U UHEPTHOM
MacCChl.

Cuna TsKecTH. 3aBUCMMOCTb YCKOpPeHHUs CBOOOJHOrO NMaZieHUusl OT BBLICOTHI Haj
IIOBEPXHOCTBIO MJIAaHEThI U OT reorpaduyecKoy WHPOTHI. [|BHKeHe HeOeCHBIX Tes U UX
CIyTHUKOB. 3akoHbI Kemepa. [lepBasg kocMU4eckas CKOPOCTb.

Cusia ynpyroctu. 3akoH ['yka. Bec Tesa. Bec Tesia, ABHXKYILErocs C yCKOpeHUEM.

Cuna tpeHusa. Cyxoe TpeHue. Cuna TpeHUs CKOJILXKEHUA U CHJIA TPEHUA IOKOS.
KoadduuuneHnT Tpenus. Cuia conpoTHUBJIEHUS NIPU JBHXKEHUHU TeJla B XXKUJKOCTH UJIM rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIbHOI'O ABUXKEHUH.

JaBsienue. 'mapocratudeckoe aasseHue. Cuia Apxumeza.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTHUYECKHE NMPOLECChl: MOJIINUITHUKH, ABUXKEHHUE
VICKYCCTBEHHBIX CIIyTHUKOB.



JAemoncmpayuu.

HabniojeHve JBMXKeHUs TesJl B HHEpPLUAJbHbIX W HeWHEpLUaAJbHBIX CUCTEMax
OTCYETA.

[IpyHIIMII OTHOCUTEJIbHOCTH.

KayeHue AByX IMJIMHJAPOB WJIM LIAPOB Pa3HOW MaccChl C OAMHAKOBBIM YCKOpPEHUEM
OTHOCHUTEJIbHO HEMHepLHaJIbHOU CUCTEMbI OTCYETA.

CpaBHeHHe pABHOJAEHCTBYIOLIEH IPUJIOKEHHBIX K TeJy CHUJ C INPOU3BeJeHHeM
MacCChbl TeJla Ha ero YCKOpeHHWe B MHepIMa/IbHOU CUCTeMe OTCYETaA.

PaBeHCTBO Cu1JI, BOSHUKAKIIUX B pe3y/ibTaTe B3aUMOJeHCTBUA TeJl.

M3mepeHue Macc 110 B3aUMO/ €M CTBUIO.

HeBecomoCTb.

Bec Tesia npu yCKOpeHHOM NOJAbEME U MMAleHUH.

[leHTpoGeXXHble MEXaHU3MBI.

CpaBHeHHMe CUJI TPEHUS NTI0KOS, KAYeHUSA U CKOJIbKeHUH.

YueHuueckuii 3kcnepumenm, 1a60pamopHsie paGomul, NPAKMUKYM.

M3mepeHue paBHOJENUCTBYWOIIEN CUJ TNpPU [JBWXKEHUU OpycKa MO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka runoTesbl 0 HE3aBUCUMOCTU BpeMEHU JIBUKEHUS OpycKa MO0 HAaKJIOHHOU
IJIOCKOCTH Ha 33alaHHO€e PACCTOSAHUE OT €ro Macchl.

UcciepoBanve 3aBUCMMOCTH CUJI  YIPYrOCTH, BO3HUKAKIIHUX B IMpPYyXUHE U
pe3rHOBOM 06paslie, oT UX JepopMaruu.

N3yyenune JBHXKEHUs CUCTEMBI TeJl, CBI3aHHbIX HUTBIO, IEPEKUHYTOM Yepes JIErKUu
6J10K.

H3mepeHue koapoduuMeHTa TpeHUs MO0 BeJHWYUHE YIrJOBOro Ko3pduiueHTa
3aBucumMocTHu Frp(N).

UccnepnoBanue [BMXKeHUs1 Opycka IO HAKJOHHOW IJIOCKOCTM C IepeMeHHBbIM
K03 PUIUEHTOM TPEHHUS.

M3y4yenue ABUXKeHUA Ipy3a HA BaJly C TDEHUEM.

Tema 3. Cmamuka meépdozo meaa.

A6costoTHO TBEpoe Teso. [locTynaTesbHOE U BpalllaTe/JbHOE JABUXXeHUE TBEPJOTO
Tesa. MOMEHT CHJIBI OTHOCUTEJBHO OCH BpaueHud. [lneyo cuispl. CioxeHHue Ccuil,
NPUJIOKEHHBIX K TBEpLOMY TeJy. LleHTp TsaKecTH Tesa.

YcioBusa paBHOBeCUs TBEPLOTO TeJia.

YcToiluuBOe, HeyCTON4YMBOE, 6e3pa3/IMuHOe PaBHOBECHE.

Texnudyeckue  yCcTpoOMCTBAa U TeXHOJIOTUYECKHME  IPOLECChl:  KPOHIUTEMHH,
CTPOUTEJIbHBIN KPaH, pelléTyaTble KOHCTPYKIUH.

JAemoncmpayuu.

YcnoBusa paBHOBecHS.

Bupbl paBHOBecuUs.

YueHuueckuii 3kcnepumeHm, 1a60pamopHsie paGomul, NPAKMUKYM.

UccnenoBanue yc10BUM paBHOBECHS TBEPLOTO TeJsla, UMELero oCb BpalleHuUs.

KoHcTpyrnpoBaHye KpOHIITEHHOB U Pacy€T CUJI yIIPYTOCTH.

N3y4yeHune yCcTOMYMBOCTY TBEPAOIO TeJa, UMEOIEero IJ01aAb ONOPHI.

Tema 4. 3aKoHbI COXpaHEHUs1 8 MeXAHUKe.



WMnysbc MaTepUasIbHOM TOYKHM, CHUCTEMBbl MaTepUalbHbIX ToudeK. LleHTp Macc
CUCTeMbl MaTepHaIbHBIX TO4YeK. Teopema 0 JBMXKEHUH LieHTpa Macc.

WMnyibc cuibl M1 U3MEHeHHe UMITyJIbCa TeJa.

3aKOH COXpaHEeHHUs UMIYJIbCa.

PeakTuBHOE ABUXKEHME.

MoMeHT uMnyJibca MaTepuaJlbHOM TOYKMU. [IpescTaBiieHre 0 COXpaHEHUH MOMEHTa
VMMI1yJIbCa B LeHTPaJIbHBIX MOJIAX.

Pabora cuabl Ha MajloM U Ha KOHEYHOM HepeMelleHUU. [padudeckoe
npe/icTaBJeHue paboThl CUJIBIL.

MOIHOCTH CUJIBI.

KuHeTrnuyeckass 3Heprusi MaTepUaJibHOW TOYKM. TeopemMa 06 U3MeHEHUH
KWHeTUYeCKOW 3HEePTUU MaTepUalbHON TOYKH.

[loTeHyMasbHble YU HeNOTeHLMalbHble Ccuibl. [loTeHLManbHass  3Heprus.
[loTeHLMabHAA 3HePrusa ynpyro AeGopMUpoBaHHOM NPYXUHBIL. [loTeHLIMaIbHAsA IHeprus
TeJa B OJHOPOJAHOM TCpaBUTALlMOHHOM moJie. [loTeHuHasbHass 3Hepruda TejJa B
rpaBUTALlMOHHOM I10Jle OJJHOPOJHOTO Lapa (BHYTpHW U BHe wiapa). Bropas kocMudeckas
CKOpOCThb. TpeTbs KoCMUYeCKas CKOPOCTh.

CBsA3b paboOThbl HENOTEHIWaJbHBIX CHUJ C HW3MEHEHHEM MeXaHW4YeCKOM 3Hepruu
CUCTEMBI TeJl. 3aKOH COXpaHeHUs MeXaHU4YeCKON SHEePTHUH.

Ynpyrue u Heylpyrue CTOJIKHOBEHMUS.

YpaBHeHune bepHy/uiM A UAeaJbBHOM KUAKOCTH KaK CJeJCTBHe 3aKOHa
COXpAaHEeHHS MeXaHU4YeCKOW 3HeprUH.

TexHu4yeckue yCTPOHMCTBA M TEXHOJIOTUYECKHE IMPOLECChl: JBHXEHHEe paKeT,
BOJIOMET, KONIEp, NPY>KUHHBIM NHUCTOJIET, THPOCKOT, QUTYPHOE KaTaHWe HAa KOHbKaX.

JAemoncmpayuu.

3aKOH COXpaHEeHUs UMIIYJIbCA.

PeakTHnBHOE JBUXKEHUE.

M3mepeHre MOLHOCTH CHUJIBI.

M3MeHeHUe sHepryuM TeJia [IPU COBEPLIEHUN PAOOThI.

B3auMHble npeBpalieHUs KWUHEeTUYECKOW U IIOTeHMa/IbHON 3HEPrui NpyU JeUCTBUU
Ha TeJIO CUJIbI TSXKEeCTHU U CUJIbl yIIPYTOCTH.

CoxpaHeHMe 3Hepryuy Npy cBO60JHOM NaJleHUH.

YueHnuueckuii 3xkcnepumeHm, 1a60pamopHbvle paéomaul, NPaKMuKyM.

M3mepeHune uMIy/ibca Teja 10 TOPMO3HOMY MY TH.

W3MepeHue cUJIbl TATH, CKOPOCTH MOJeJIU 3JIEKTPOMOOHUJISA U MOIIHOCTH CUJIbI TATH.

CpaBHeHHMEe U3MEeHEHUS UMIIYJIbCA TeJla C UMITYJIbCOM CHUJIbI.

UccienoBanyve coxpaHeHUs UMITYJIbCA [IPU YIIPYTOM B3aUMOJeMCTBUU.

N3MepeHre KHHETUYECKON S3HEePTUH TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHEe H3MeHEeHHS MOTEHLUAJbHOW 3HEPTUU NPYKUHBI C PabOTON CUJIbI
TpPeHUH.

Onpepesienve paboThl CUJIbl TPEHUSA NIPU JIBMXKEHUHU TeJla 10 HAKJIOHHOM MJIOCKOCTH.

Pa3gen 3. MosiekyisipHas pu3iKa M TepMOAUHAMMKA.

Tema 1. OcHO8bI MO1€KY1APHO-KUHEMU4eCcKol meopuu.

OcHOBHBIE TNOJIOKEHUSI MOJIEKYJIAPHO-KMHeTH4Yeckol Teopuu (MKT), ux onbiTHOe
ob6ocHoBaHue. [Jluddysusa. bBpoyHoBckoe [JBUKeHMe. XapaKTep [ABWXEHUS U



B3aMMO/IeMCTBUSA YACTHUL, BelllecTBa. MoJiesIi CTPOEHHUA Ta30B, XXUAKOCTENW U TBEPABIX TeJl
Y 00'bSICHEHHE CBOMCTB BellleCTBA Ha OCHOBe 3THUX MojeJsed. Macca U pa3aMepbl MOJIEKYJ
(aTomoB). KontmyecTBo BewectBa. [locTossHHas ABora/ipo.

TensioBoe paBHOBecue. TeMnepaTypa U croco6bl e€ uaMmepeHnus. lllkana temnepaTtyp
Ilenbcusl.

Mogens ujeaJbHOro rasa B MOJIEKYJIAIPHO-KMHETUYECKOW TEOpHUM: YacTHULbI rasa
JBIKYTCS XaOTUYECKU U He B3aUMOJeUCTBYIOT APYT C JPYTOM.

['a30Bble 3akoHBI. YpaBHeHUe MeHeneeBa-Kianelipona. A6cosiloTHas TeMnepaTypa
(wkana temnepatyp KesbBuHa). 3akoH [lanbToHa. M3omponeccel B UJeaJbHOM rase c
IIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['paduyeckoe npejcTaBjeHUe HU30IPOLECCOB:
M30TepMa, U30X0pa, u306apa.

CBA3b MeXJy JaBJeHUEM U CpeJlHed KHHeTU4YeCKOM 3Hepryuer MOCTYyNaTeJIbHOTO
TENJIOBOTO JABHMXXEHUS MOJIEKYJl MJiea/lbHOro ra3a (OCHOBHOe ypaBHEHHe MOJIeKYJSpPHO-
KUHETUYEeCKOU TeOpHUH UJieaIbHOT O rasa).

CBa3p abCOJIIOTHOW TeMmepaTypbl TepMOJHWHAMHUYeCKOM CHCTEMBI CO CpeJiHeH
KWHEeTHUYEeCKOHN 3Hepruey MoCTynaTeJbHOTO TeIlJIOBOI'O ABHKEHHUS e€ YaCcTHULl,

TexHuyeckue ycTpoicTBa M TeXHOJIOTMYECKHE NpPOLecChl: TepMOMeTp, 6apoMeTp,
noJlydeHue HaHOMaTepHaJIoB.

JAemoncmpayuu.

Mopgenu aBUXXeHNSA YacTUL, BelleCTBa.

Mojienib 6pOYHOBCKOIO ABUXKEHMUS.

BuieopoJsivkK ¢ 3anMChi0 peajlbHOr0 GPOYHOBCKOTO ABUKEHUS.

JAuddy3us xxkuaKocTe.

Mogpgenb onbrta llITepHa.

[IpuTaxeHue MOJIEKY L.

Mogenu KpyucTalJIn4eCcKUX pellETOK.

HabsroeHue 1 vcciejoBaHUe U30NIPOLECCOB.

YueHuueckuii 3kcnepumeHm, 1a60pamopHsie paGomul, NPAKMUKYM.

UccnenoBaHue npouecca yCTaHOBJIEHUS TENJIOBOIO paBHOBECUS NPHU TeIJIo0OMeHe
MeEXy ropsiuen U X0JI04HON BOJOH.

N3ydyeHne n30TepMHUYECKOTO0 NpoLecca (peKOMeH/I0BAaHO UCIOJIb30BaHUe [UPPOBOU
JlabopaTopuHu).

N3y4yenune U30X0pHOTroO Nporecca.

M3yyeHue n306apHOro npolecca.

[IpoBepka ypaBHEeHHUSA COCTOAHUS.

Tema 2. TepmoduHamuka. Tens108ble MauwuHbL.

Tepmoaunamuueckass (T/Zl]) cucrema. 3ajaHue BHEIIHUX YCJOBUM [
TEPpMOJHMHAMUYECKON CUCTeMbl. BHellHMe W BHyTpeHHMe IapaMeTpbl. [lapameTpsl
TEPMOJAMHAMHUYECKON CUCTeMbl KaK CpeJHHe 3HayeHUs BeJIMYMH, ONMUCHIBAIOLIUX eé
COCTOSIHME Ha MUKPOCKOIIMYE€CKOM yPOBHE.

HyseBoe Ha4daJlo TEePMOJAVMHAMUKH. CamMonpou3BoJIbHAsA peslakcanusa
TEepMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp uzeanbHOro rasa B TepMOJAWHAMHKe - CHUCTeMa YpaBHEHUH: YpaBHeHUe
MeHnpeneeBa-Kinanelipona W BbIpakeHWe [Jid BHYTPEeHHeM SHepruu. YcJ0BHUA



IPUMEHUMOCTH 3TOM MOJeJIM: HU3KasAd KOHIeHTpaluA 4acTHL, BbICOKHME TeMIepaTyphbl.
BreipaxkeHue /11 BHyTpeHHeN 3HepTUX OJJHOATOMHOI'0 H/iea/IbHOTO rasa.

KBasucraTuyeckue v HecTaTU4YeCKHE NPOLLECCHI.

JneMeHTapHasi paboTa B TepMoJWHAMHUKe. BrruucieHue paboThl N0 rpadpuky
npouecca Ha pV-auarpamMme.

Tensionepesiaya Kak cnoco6 U3MeHeHU BHYTPEeHHeHN 3HepruM TepMOJUHAMUYeCKON
cucTeMbl 6e3 coBepleHUs paboThl. KOHBeK1MS, TENIONPOBOAHOCTD, U3/IyYEHHUE.

KosinuecTBO TensoTel. TemnoéMKOCTb Tesa. Yae/bHasad U MOJIIpPHAsA TeINJIOEMKOCTH
BelllecTBa. YpaBHeHHe Maiepa. YjenbHad TeIioTa CropaHds ToIIMBa. Pacyért
KOJIMYeCTBa TeINJIOTHI IpHU Telionepegade. [loHaATHe 06 aauabaTHOM NpolLecce.

[lepBbI 3aKOH TepMOJMHAMHUKU. BHyTpeHHAA 3Heprus. KosudecTBo TemaoThl U
paboTa Kak Mepbl U3MeHEeHUsI BHyTPeHHEN 3HEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopol 3aKOH TepMOJMHAMHMKH J[Ji1 PAaBHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
pPaBHOBECHOE COCTOSIHUE TepMOJMHAMUYECKOW CHUCTEMBbl IMPOXOJAUT eJUWHCTBEHHas
ajiuabaTa. A6Cco/II0THas TeMIepaTypa.

BTopoil 3akOoH TepMOJWHAMMKH [J1 HepaBHOBECHBIX IPOLECCOB: HEBO3MOXHO
nepejaTb TENJIOTY OT 06o0Jiee XOJIOAHOTO Tesa K 0Oojiee HarpeToMy 6e3 KOMIeHcCallMu
(Knaysuyc). Heo6paTuMoCcTb NPUPOAHBIX IPOLECCOB.

[IpuHUMIIBI AeHCTBUA Ten10BbIX MaluH. KI1/.

MaxkcumanbHoe 3HadyeHue KII/I. Huka KapHo.

JKOJIOTUYEeCKHEe aCleKTbl MCIO0JIb30BAHMUA TEIUVIOBBIX JBUraTesied. TerioBoe
3arpsi3HeHUe OKpy»Kalliel cpe/ibl.

TexHuyeckue yCTpoOHMCTBA M  TEXHOJIOTHYECKME MpPOLEeCChbl:  XOJIOJUJBHHUK,
KOH/MIIMOHED, IU3e/IbHbIA U KapOlopaTOPHbIN JBUTraTe |, NapoBas TypOUHa, oJydeHne
CBEpPXHU3KHUX TeMIlepaTyp, YTHUJH3ALUS «TEIJIOBbIX» OTXOZO0B C HCIOJb30BaHUEM
TENJIOBOT0 HAcoca, yTUIU3al s OMOOpPraHMYecKoro TOIJIMBA /J1s1 BBIPAOOTKH «TeIJI0BOW»
Y 3J1IeKTPO3HEPTUH.

JAemoncmpayuu.

M3MeHeHHe TeMIepaTyphbl IPU aiMabaTUYECKOM pacll¥peHHH.

BosayiHoe orHuBoO.

CpaBHeHMe yieJIbHBIX TENJIOEMKOCTEH BellleCTB.

Crioco6bl U3MeHeHUsl BHYTPEHHEN 3HepruH.

UccnenoBanue ajuabaTHOrO Mpolecca.

KomnbroTepHble MOZeJIM TEIJIOBBIX ABUTATeJIEH.

YueHnuueckuii 3xcnepumeHm, 1a60pamopHbvle paGomaul, NPaAKMuKyM.

N3MepeHue yie/IbHON TENTOEMKOCTH.

UccnenoBaHue npolecca OCTbIBaHUS BellecTBa.

UccnepoBanue aguabaTHOro npouecca.

M3ydyeHne B3aMMOCBA3U 3JHEPrUU MEXMOJIEKYJAPHOTO B3aUMOJEUCTBUA U
TeMIlepaTypbl KUIIEHUSA XKUJKOCTEH.

Tema 3. AepecamHulie cocmosiHust eujecmaa. Pa3oewvle nepexodbsl.

[lapoobpasoBaHue U KoHJAeHcauus. HcnapeHve M KuneHue. YjesbHas TeIJOTa
napoo6pa3oBaHUs.



HacelleHHble M HeHachbIIleHHble NMapbl. KauecTBeHHas 3aBUCUMOCTb IJIOTHOCTH U
JlaBJIeHWsl HaCbILEHHOr0 I@apa OT TeMIepaTypbl, WX He3aBUCHMOCTb OT O0OBbEMa
HACBILEHHOT0 Napa. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUA OT JABJIEHUA B XKUJKOCTH.

BriaxxHOCTb Bo3/yxa. AGCO/IIOTHAsA U OTHOCHUTEJIbHAsS BJAAXKHOCTbD.

TBéppoe Teno. Kpucrannnyeckve W aMopdHble Tesla. AHU3OTPONUS CBOMCTB
KpuctasioB. IlnaBieHne U KpuUcTa/uM3auud. YJeJbHas TelJsioTa IIJIaBJIEHHUS.
Cyb6aumanusi.

Jedopmanuu TBEporo Tesa. PactsxkeHue u cxatue. Casur. Moayab HOHra. [lpenen
ynpyrux aedbopManui.

TensioBoe pacliMpeHUe KUAKOCTEM UM TBEPABIX TeJ, OO0BbEMHOE U JIMHEWHOE
pacmiMpeHve. AHFapMOHM3M TeIUJIOBBIX KoJleOaHMHM 4YacTHL, BellleCTBA KaK IpUYMHA
TEMJIOBOTO paclIUpeHHs TeJs (Ha KaueCTBEHHOM YPOBHE).

[Ipeo6pa3oBaHue s3Hepruy B $pa3oBbIX llepexojax.

YpaBHeHHe TeMNJ0BOro 6asaHca.

[loBepxHOocTHOe  HaTshkeHHe. KoapdUIMeHT TNOBEPXHOCTHOTO  HATSXKEHMUS.
KanunnapHele saBieHud. /laBjeHUe 1OJ MWCKPUBJIEHHOU IMOBEPXHOCTBIO KUAKOCTH.
®opmyaa Jlansaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTUYECKHE IPOLECChl: KUJAKHE KPUCTAJIbI,
COBpeMeHHble MaTepHaJlbl.

JAemoncmpayuu.

TensioBoe paciipeHnue.

CBOKMCTBa HAChILEHHBIX IAPOB.

Kunenue. KuneHnue npu NnoHUKeHHOM JaBJIEHUH.

N3mepeHue cHU/Ibl TOBEPXHOCTHOI'O HATSXKEHUS.

OnbIThBI € MBIJIBHBIMU IIJIEHKAMH.

CmayuBaHue.

KanunnsapHble ABl1eHUA.

Mopen HeHbIOTOHOBCKOM XU KOCTH.

Cnoco6bl M3MepeHHUs BJIAXKHOCTH.

HccienoBanve HarpeBaHUs U IJIaBJIEHUSA KPUCTA/IJIMYECKOI0 BellleCTBa.

Bugbl fedbopmanuii.

Hab6roseHre Masbix AedpopMaiuil.

YueHnuueckuii 3xkcnepumeHm, 1a60pamopHbvle paéomaul, NPaKMuKyM.

N3ydyeHne 3aKOHOMEPHOCTEHN UCTIapeHHUA KU KOCTEH.

W3mepeHue yieIbHOM TEIJIOTHI IIJIaBJIEHUS JIbJA.

M3ydeHne CBOMCTB HAChILEHHbIX [1aPOB.

N3MepeHre abCOIIOTHOM BJIAXXHOCTH BO3/yXa U OLleHKa MacChl IapOB B TOMEILleHHUH.

N3MepeHure koapdrLMeHTa TOBEPXHOCTHOTO HATXKEeHHU .

H3mepenue moay.ia FOHra.

UccnenoBaHue 3aBUCMMOCTH epopMaliiy pesuHOBOro 06pasiia OT NPUJIOKEHHOH K
HeMy CHJIBI.

Paszjes 4. 3/1eKTpoAMHAMHUKA.

Tema 1. 3 nekmpuueckoe no.ie.



JJleKTpU3anua TeJ W e€ INposABJeHUA. IJJIeKTpUYecKuM 3apsaj. /JlBa Buza
3JIEKTPUYECKUX  3apAfoB. [IpoBOAHMKH,  AU3JEKTPUKH U MOJIYINPOBOJHUKH.
JJleMeHTapHbIN 3JIeKTPUYECKUH 3apsA/J. 3aKOH COXpaHeHUd 3JIeKTPUYEeCKOro 3apsA/a.

BsaumogenctBue 3apsagoB. ToueyHsle 3apaabl. 3akoH KyJsioHa.

JdieKTpUyecKoe noJe. Ero fecTBre Ha 3/1eKTpU4ecKue 3aps/bl.

Hanps»kéHHOCTb asieKTpuueckoro noJid. [Ipo6Hbii 3apsa. JIMHUM Hanps:KEHHOCTHU
3JIeKTpU4ecKoro noJig. OfJHOpoAHOe 3J1eKTpUYECKOe 1oJIe.

[loTeHMAJBHOCTb  3JIEKTPOCTATUYEeCKOro 1noJid. Pa3HOCTb MNOTeHLHUaAJOB U
HanpspkeHue. [loTeHIMaIbHadA 3Heprud 3apdaja B 3JIeKTpocTaTH4YecKoM noJie. [loTeHnuan
3JIEKTPOCTAaTU4YeCcKOro noJis. CBA3b HANPSXKEHHOCTHU I10JI1 U Pa3HOCTH NOTEHLUAJIOB JJId
3JIEKTPOCTAaTUY€eCKOTO NoJis (Kak 0JHOPOJHOTIO, TaK U HEOJHOPO/HOTI0).

[IpyHIMI Cynepno3nUL MU 3J1eKTPUYECKHUX MOJIeH.

[Tonie ToueuHoro 3apsza. [lose paBHOMepHO 3apskeHHOU cdeprl. [Tosie paBHOMeEPHO
3apsKeHHOTro 1o 00'béMy Lapa. [losile paBHOMePHO 3apsKeHHON 6€CKOHEeYHOU MJI0CKOCTH.
KapTHHBI IMHUI HAIPKEHHOCTU 3TUX 10JIEU U 3KBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOJHUKHU B 3J1IEKTPOCTATUYECKOM I10J1€. Y C/I0BHE PaBHOBECHS 3apA/0B.

JAW3JIeKTPUKU B 3JIEKTPOCTAaTU4Ye€CKOM IoJie. JIMajieKTpu4yeckasd NPOHULAEMOCTh
BellecTBa.

KoHpeHcaTop. JJIEKTPOEMKOCTb KOHJEHcCaTopa. JJIEKTPOEMKOCTb  IIJIOCKOI'O
KOH/JleHcaTopa.

[TapannenbHoe coeauHeHUe KoHAeHcaTopoB. IlocienoBaTenbHOe coefUHEHKE
KOH/IeHCaTOpOB.

JHeprus 3aps»KeHHOro KOHJeHcaTopa.

JBH>KeHMe 3aps»KeHHOW YaCcTHUILbl B OJHOPOJAHOM 3JIEKTPUYECKOM I10J1€.

TexHuyeckue yCTPOMCTBA M  TEXHOJIOTUYECKHE IPOLECChl:  3JIEKTPOCKOII,
3JIeKTPOMETp,  3JIeKTpOCTaTH4yecKass  3alljdTa, 3a3eMJieHHe  3JIEKTPONpUuOOpOB,
KOH/JleHCcaTophl, reHepaTop BaH ge 'paada.

JAemoncmpayuu.

YCcTpONCTBO ¥ NPUHLMII e CTBUSA 3JIEKTPOMeTpa.

JJIeKTpUYeCKoe I10J1e 3apsAKeHHbIX LIapUKOB.

JJIeKTpUYeCcKoe I0JIe ABYX 3apsKeHHbIX IIJIAaCTUH.

Mogenb asnekTpocTaTUdeckoro reHeparopa (Ban ge I'paada).

[IpOBOHUKHU B 3JIEKTPUYECKOM I10JIE.

JJIeKTpOoCTaTUYeCcKasd 3alUTa.

YcTpoHncTBO U iIeCTBUE KOHIeHCaTOopa IOCTOAHHOW U IepeMeHHON éMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEeHCAaTopa OT IUIOLWAAM IJIACTHH,
pacCTOAHUA MeXAy HUMHU U JU3JIEKTPUYECKOW IPOHULAEMOCTH.

JHeprus 3J1eKTPUYECKOTO 10JI1A 3apsAKeHHOT0 KOHZleHcaTopa.

3apd/Ka U pa3psa/iKa KOHZeHcaTopa yepes3 pe3ucTop.

YueHuueckuii 3kcnepumeHm, 1a60pamopHsie paGomul, NPAKMUKYM.

OueHkKa cuJ1 B3aUMOeUCTBUA 3apSAKEHHBIX TeJl.

Hab6stoieHre npeBpallleHWs SHEpPruM 3apsiKeHHOro KOHJEeHcAaTopa B 3JHEPTHIo
V3JIy4YeHHUs CBeTOAMO/a.

M3ydyeHHe NpoTeKaHUSA TOKA B L|ellH, CoZiepKallleld KOHZeHcaTop.



PacnpesiesieHe pa3HOCTH NMOTeHLMaNOB (HanpsKeHUs) NpU TNOCAe[0BaTe]bHOM
COeJMHEeHUHY KOH/IeHCaTOpOB.

HccienoBanue pa3psaja KOHAeHcATOPa Yyepes pe3nucTop.

Tema 2. [locmosHHbIII 31eKmpu4ecKull mok.

Cuna Toka. [locTossHHBIN TOK.

YcnoBusa cyuecTBOBaHUA INOCTOSSHHOIO 3JIEKTPUYECKOro TOKA. MCTOYHUKM TOKa.
Hanpsxenue U u 3/IC £.

3akoH OMa /14 ydyacTKa Lielu.

JJIeKTpUYeCKOe CONpPOTHBJIEHUE. 3aBUCUMOCTb CONPOTHUBJIEHUA OJLHOPOAHOIO
IPOBOJHHUKA OT €ro JJIMHbI U IJIOLA/AHY [TI0NIepedHoro ce4yeHus. Y ieJibHOe COIPOTUBJIEHHE
BellecTBa.

[TocnesoBaTenbHOe, Mapa/jieIbHOE, CMelllaHHOe CoeJUHeHre IPOBOAHUKOB. Pacuér
pa3BeTBJIEHHBIX 3/1eKTpUYecKuXx Lenel. [IpaBusia Kupxroda.

Pa6oTa asiekTpuyeckoro Toka. 3akoH /Jlxoynsi-JleHna.

MoOIHOCTB 3JIEKTPUYECKOro ToKa. TensoBasd MOIHOCTD, BblJie/IAeMast Ha pe3ucTope.

3/IC 1 BHyTpeHHee CONpPOTHUBJIEHHWE UCTOYHHKA TOKa. 3akOH OMa JJid NOJIHOU
(3aMKHYTOM) 3J1IeKTpUYeCcKor Lenu. MoIHOCTb UCTOYHHUKA ToKa. KopoTKoe 3aMblkaHMe.

KoHzeHcaTop B L1ely NOCTOSAHHOI'O TOKa.

TexHu4eckue ycTpOUCTBA U TEXHOJIOTUYECKHE NPOLLECChl: aMIepMeTp, BOJbTMETD,
peocTaT, CYTYUK 3JIEKTPUYECKOW 3HEePTUH.

JAemoncmpayuu.

M3mepeHue CHU/Ibl TOKA U HANIPSKEeHUS.

HccnepoBanve 3aBUCMMOCTH CHJIbI TOKAa OT HANpPsKEHUA AJIA Pe3UCTOpa, JaMIIbl
HaKaJIMBaHUA U CBETOAMO/A.

3aBUCUMOCTb CONIPOTUBJIEHUSA LIUJIUHAPHUYECKUX IPOBOAHUKOB OT AJIMHBI, IJIOIAAN
[IONIePEeYHOro CeYeHUA U MaTepHaJa.

UcciepoBanve 3aBUCMMOCTU CHUJIBI TOKA OT CONPOTHBJIEHHUSA IPU IOCTOSHHOM
Halps>KeHUHU.

[Ipamoe usmepenue 3J/IC. KopoTkoe 3aMblKkaHHWe ra/ibBAHUYECKOrO 3JIEMEHTa U
OLl€HKa BHYTPEHHEr0 CONPOTHUBJIEHUA.

Croco6bl coeJUHEHUSI UCTOYHUKOB TOKa, J/IC 6aTapei.

HccnepoBanve pa3sHOCTU NMOTEHUMANOB MeXAY NOJI0OCAMH UCTOYHUKA TOKA OT CHJIBI
TOKa B L|eIH.

YueHuueckuii 3kcnepumeHm, 1a60pamopHsie paGomul, NPAKMUKYM.

UccienoBanve cMeIaHHOTO COeJUHEHUS Pe3UCTOPOB.

M3mepeHue yAeIbHOTO CONPOTHBJIEHUA IPOBOJHUKOB.

UccienoBanye 3aBUCUMOCTU CUJIBI TOKA OT HANPSXKEHUA /15 JIaMIIbl HAKaJIMBaHUS.

YBesnueHUe npejiesia U3MepeHUs aMIlepMeTpa (BoJIbTMeTpa).

H3mepenue 3/IC 1 BHYyTpEHHEr0 CONPOTUBJIEHUSA UCTOYHUKA TOKA.

Uccneposanue 3aBucuMoctu J3/[C rajbBaHUYECKOTO 3J1eMEHTA OT BPEMeHW IIpH
KOPOTKOM 3aMbIKaHUHU.

HccnepoBanve pa3sHOCTU MOTEHUHMANOB MeXAY NOJI0OCAMH UCTOYHUKA TOKA OT CHJIBI
TOKa B L|eIH.

UccnenoBanue 3aBUCUMOCTH 10JI€3HOM MOLHOCTH UCTOYHHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 pa3/1u4HbIX cpedax.



JJIeKTpHYecKasd NPOBOAUMMOCTD Pa3JIMYHBIX BelleCTB. JJIeKTPOHHAA IPOBOJAUMOCTb
TBEPAbIX METa/JIOB. 3aBUCMMOCTb CONPOTHUBJEHUS MeTaJJIOB OT TeMIepaTyphl.
CBepxnpoBOAHMMOCTb.

JJIeKTpUYECKUU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpoBogHukU. Co6CcTBEHHAsAs U NMPUMeCHass NPOBOAMMOCTb MOJyIPOBOAHUKOB.
CoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE IPUOOPHI.

JJIEKTpUYECKUH TOK B 3JIGKTPOJIMTAX. JJIEKTPOJUTHUYECKAA [JUCCOLMALIMAL
JnekTposuns. 3akoHbl Papajes AJs 3J€KTPOJIU3A.

JJIeKTpHUYEeCKUH TOK B rasax. CaMoCTOATeJbHBIA U HECaMOCTOATEJbHbIN pa3psp.
Pa3sin4yHble TUIIBI CaMOCTOATEJIbLHOTO pa3paza. Moanud. [lnasMma.

TexHu4eckue yCcTpoOWCTBA M NpPAaKTUYECKOe NMPUMEHEeHHe: ra3opasps/Hble JIAMIBbI,
3JIEKTPOHHO-JlyueBasd TpyOKa, IOJIYyIIPOBOJAHUKOBbIe MNPUOOPBI: JUOJ, TPaH3UCTOD,
doToauo, cBeTOAMOJ, rajbBaHUKa, padUHUpPOBAHME MeJH, BbIIJIaBKAa aJIOMHUHUS,
3JIEKTPOHHAasi MUKPOCKOIHUSL.

JAemoncmpayuu.

3aBUCHMOCTb CONNPOTHUBJIEHNUSA METAJIJIOB OT TEMIIEPATYPBIL.

[IpoBOAMMOCTD 3/1€EKTPOJIMTOB.

3akoHblI as1eKTposiu3a Papajes.

W ckpoBoi pa3psaj ¥ IPOBOAUMOCTb BO3JyXa.

CpaBHeHHe IPOBOJUMOCTH METAJIJIOB U N0JIyIPOBOIHHUKOB.

OAHOCTOPOHHSAA NPOBOAUMOCTD AUO/A.

YueHnuueckuii 3xkcnepumeHm, 1a60pamopHbvle paGomaul, NPaAKMuKyM.

Hab6utoieHue 3/1eKTpoJiM3a.

N3mepeHue 3aps/ia 0JHOBaJEHTHOTO HOHA.

UccnenoBanue 3aBUCUMOCTH CONIPOTHUBJIEHUA TEPMOPE3UCTOPA OT TeMIIepaTypPBhl.

CHATHe BOJIbT-aMIIePHOMN XapaKTePUCTUKH JUOAA.

dusnyeckni IPaKTUKYM.

Cnoco6pl u3MepeHUs1 PU3MYECKUX BEJMYMH C MCNOJb30BaHUEM aAHAJIOTOBBIX U
UUPPOBBIX U3MEpPUTEJbHbIX NpPHUOOPOB W KOMIBIOTEPHBIX [JAaTYUKOBBIX CHUCTEM.
AGCOIIOTHBIE M OTHOCUTEJIbHbIE TOIPELIHOCTH U3MepeHUl GU3ndecKrx BeJuyuH. OLeHKa
IrPaHMUL IOTPELIHOCTEMN.

[IpoBesieHMe KOCBEHHBIX WM3MepeHWH, MCCIe[JOBAaHUM 3aBUCHUMOCTel (GU3MYeCKHUX
BEJIMYMH, TNpOBEpPKa IMpeJJIOKEHHbIX THUNoTe3 (BblIOOp H3 pabOT, OMHUCAHHBIX B
TeMaTU4YeCKUX pasjesax «Y4YeHUYeCKHUH 3KCIepHMeHT, JiabopaTOopHble paboThl,
NPAKTUKYM»).

MexxnpeaMeTHBIE CBA3M.

U3ydyeHnune Kypca ¢pu3uku yray6séHHOro ypoBHs B 10 kjacce oCylecTBASETCS C
YU4ETOM COZiep>KaTe/IbHbIX MeXIpeJMeTHbIX CBfI3ell C KypcaMu MaTeMaTHKH, GMOJIOTHH,
XUMUH, reorpaduu ¥ TEXHOJIOTUH.

MesicnpedmemHble NOHsAMUS, C6853AHHbLIE C U3YYeHUeM Memodo8 HAY4YHO020
NO3HAHUSL: IBJIeHWe, Hay4YHbId QakT, runoresa, ¢pusnveckass BeJMYUMHA, 3aKOH, TEOpHS,
HabJiloJleHre, 3KCIepUMeHT, MOJe/JMPOBaHUe, MoOJiesb, HU3MepeHHe, MOTPeIIHOCTH
M3MepeHUN, U3MepUTE/IbHbIE MPUOOPBHI, IUPpOoBas JabopaTopus.

Mamemamuka: pelieHHe CUCTeMbl ypaBHeHWH. JIMHelHas ¢yHKuUus, napaboJa,
runep6boJsia, UX rpapuku U CBOWCTBA. TpUroHOMeTpHUuecKHMe QYHKIMU: CUHYC, KOCHUHYC,



TaHI'eHC, KOTAaHI'eHC, OCHOBHOe TPUIOHOMEeTPUYeCKoe TOX/JeCTBO. BekTopbl U HX
IPOEKIIMY Ha OCH KOOPAMHAT, CI0’KEHHE BEKTOPOB.

Buosio2usi: MexaHWYecKoe JBIXXKeHUe B KUBOM mnpupoge, auddysus, ocMmoc,
TENJIOOOMEH ’KHMBBIX OpPraHMW3MOB, TEIJIOBOe 3arps3HEHUEe OKpYKawllel cpeabl,
yTUIU3aLMs  OUMOOPraHMYecKoro TOIJIMBA /JJs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUH, MOBEPXHOCTHOE HATsKEHUWE U KaNWUISIpHblE SIBJEHUS B TNPUPOJE,
3JIeKTpUYeCcKHe sIBJIeHUs B )KUBOW IpHUpo/e.

Xumus: [IUCKpeTHOe CTpPOeHHe BelllecTBa, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb
BellleCTBa, MOJIIPHAasi Macca, NoJlyueHue HaHOMaTepUaJioB, TENJIOBble CBOMCTBA TBEP/bIX
TeJs, KUJAKOCTeM U ras3oB, XUJKHE KPHUCTAJUIbl, 3JEKTpUUEeCKHe CBOWCTBA MeTAaJlJIOB,
3JIeKTPOJIMTHYEeCKas UCCOLMal M, TalbBaHUKA, 3JIeKTPOHHAsA MUKPOCKOIHUSL.

T'eozpagbusi: BIOXXHOCTb BO3/lyXa, BETPbI, 6apOMeTp, TEPMOMETP.

TexHos02us: npeobpa3zoBaHre JBUKEHHWHM C HCIIOJb30BaHHEM MeXaHU3MOB, YYET
CYyXOTO M >KHUJKOTO TpeHUsI B TEeXHUKE, CTaTUYeCKHe KOHCTPYKLUUU (KPOHLITENH,
peléTyaTble KOHCTPYKIMH), UCI0JIb30BaHUE 3aKOHOB COXPAaHEHUS] MEXaHUKHU B TEXHUKe
(rupockomn, BOJOMET W Jpyrue), ABUraTeJb BHYTPEHHEr0o CropaHus, mapoBas TypOHHa,
ObITOBOM  XOJIOAWJIBHUK, KOHJUIMOHEP, TEeXHOJOTUM TMOJIyYeHUs] COBPEMEHHBIX
MaTepuasoB, B TOM YHCJe HAHOMaTepPHUaIOB, U HAHOTEXHOJIOTHUH, 3JIEKTPOCTATHYeCKas
3alluTa, 3a3eMJIeHHe 3J1eKTPONpPUOOpPOB, razopaspsiHble JIaMIlbl, 0JyIPOBOAHUKOBbIE
npUObOpPHI, raJibBaHUKA.

11 KJIACC

Paspen 4. 3/1eKTpoAMHAMHUKA.

Tema 4. MazcHumHoe noJe.

B3anmogencTBUe MOCTOSIHHBIX MarHWUTOB U NMPOBOJHHUKOB C TOKOM. MarHuTHoe
noJie. BekTop MarHMTHOY UHAYKU WM. [IpUHLMII CyNiepno3UIMM MarHUTHBIX MoJiel. JIMHuu
MarHUTHOW MHAYKIHH.

MaruvTHoe mnoJie NPOBOJHMKA C TOKOM (MpsAIMOr0 NPOBOJHUKA, KaTyLIKU U
KpyroBoro BUTKa). OnbIT IpcTeaa.

Cusia AMniepa, eé HanpaBJIEHHUE U MOAYJIb.

Cuna JlopeHna, eé HampaBJieHHMe U MOAYJb. /[BUKeHHe 3apsKeHHOU 4YacTULbl B
OZJHOPOJHOM MarHUTHOM noJie. PaboTa cusibl JlopeHna.

MarnuTHOe noJe B BeljecTBe. PeppoMarHeTyKY, napa- U JUaMarHeTUKH.

TexHUYecKue yCTPOUCTBA U TEXHOJIOTUYECKH e MPOLLECChl: IPUMeHEHHEe TOCTOSAHHbIX
MarHuTOB, 3JIEKTPOMarHWTOB, TeCTEP-MYJbTHMETpP, 3JIEKTpoJBUraTesb  kobw,
YCKOPUTEJIU 3JIEMEHTAPHBIX YaCTHILI,

JAemoncmpayuu.

KapTuHa JMHUNA UHAYKUUM MarHATHOTO MOJIS MOJOCOBOTO U MOJAKOBOOOPA3HOTrO
IIOCTOAHHbIX MarHUTOB.

KapTrvHa JIMHUU MarHUTHOW HWHAYKLUU NOJIA IJUHHOTO NPSIMOro NMPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOT'O IIPOBOJAHUKA, KATYLIKH C TOKOM.

BsauMogencTBre ByX NIPOBOJAHUKOB C TOKOM.

Cusia AMnepa.

JeiicTBue cuiibl JIopeHIa HA MOHBI 3JIEKTPOJIUTA.



HabsroeHre BHUKeHUs y4YKa 3J1eKTPOHOB B MAarHUTHOM I10JI€.

[IlpyHIMO AEUCTBUSA 3/E€KTPOU3MEPHUTENBHOr0 MpPHUOOpa MarHUTO3JEKTPUUECKOU
CUCTEMBI.

YueHuyeckuii 3kchepumeHm, 1a60pamopHsle pa6ombul, NPAKMUKYM.

UccnepoBaHve MarHMTHOTO N0JIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanure cBOMCTB peppOMarHeTUKOB.

UccnenoBaHue 1eliCTBUSA NOCTOSHHOTO MarHMTa Ha paMKy C TOKOM.

H3MepeHue cuiibl AMnepa.

M3yyeHre 3aBUCUMOCTH CUJIbl AMIIepa OT CUJIbI TOKA.

OnpepeseHre MarHUTHOM MHAYKLIMU Ha OCHOBE U3MepeHUs CUJIbI AMIIepa.

Tema 5. IrekmpomazHUMHASA UHAYKYUSL.

fABieHune 3/IeKTPOMAarHUTHOM WHAYKIUU. [[0TOK BeKTOpa MarHUTHOW HHAYKIUH.
3/IC wuHAyYKUMHU. 3aKOH 3JIEKTpOMarHuTHou wuHAyKuuu  QPapagesd. Buxpeoe
asiekTpuueckoe noJse. Toku Pyko.

3/1C MHAYKLMY B IPOBOJHUKE, BMXKYIIEMCA B OJHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio JleHua.

WupykTuBHOCTL. KaTyllka MHAYKTUBHOCTHA B LielIM MOCTOSHHOIO TOKa. fByieHUe
caMOUHAYKIMU. I/IC caMOUHAYKLIMH.

JHeprus MarHUTHOTO N0JIS KaTYLIKH C TOKOM.

JJIeKTPOMarHUTHOE MoJIe.

TexHuyeckue yCTpPOMCTBAa M TEXHOJOTMYECKHE MPOLECChl: WHAYKLHWOHHAs Ieyb,
COJIEHOU/I, 3allMTa OT 3JIEKTPU3al|iU TeJ PU ABUKEHUU B MarHUTHOM MoJie 3eMJIU.

JAemoncmpayuu.

HabstofeHue siB/IeHUS 3JIEKTPOMAarHUTHON MHAYKIIMU.

UccnepoBanue 3aBucuMocty 3/1C MHAYKIUU OT CKOPOCTH MU3MEHEeHHWS MarHUTHOTO
NIOTOKa.

[IpaBuio JleHua.

[TafleHre MarHvTa B aJIlOMUHHEBOU (MeaHOM) TpyoOe.

ABneHue caMOUHAYKLIVH.

UccnepoBanue 3aBucumoctu 3/1C caMOMHAYKI UM OT CKOPOCTH U3MEHEHUS CUJIbI
TOKa B L|eNH.

Yuenuueckuii 3xkcnepumenm, 1a60pamopHbvle paéomasl, NPaAKMuUKyM.

HccnepoBaHue siBJieHUS 3JIEKTPOMAarHUTHOW UHAYKIUH.

OnpeneneHve MHAYKLUMY BUXPEBOIO MarHUTHOTO NOJIA.

UccnenoBaHue sB/eHUS1 CAMOUHAYKIIMU.

C6opka Mo/ies1v 3JIeEKTPOMarHMTHOTO reHepaTopa.

Pa3aen 5. Kosie6aHuA ¥ BOJIHBI.

Tema 1. MexaHu4ecKue K0/1e6aHUSL.

Kosie6aTesnibHag cucteMa. CBo6oHbIE KOJIe6AHHUS.

[apMoHuyeckue KoJsiebaHUs. KuHeMaThueckoe UM JAUMHAMUYECKOe OIMCaHHUE.
JHepreTuyeckoe OINHCaHUEe (3aKOH COXpaHEHUS] MexXaHW4YeCKOW 3Hepruu). BriBoj
JMHAMHUYECKOr0 OMNHWCAaHUS TapMOHUYECKHUX KoJeOaHUM M3 HX 3IHEPreTUYecKoro u
KMHEeMaTHU4YeCKOTO ONMUCAaHUS.

Avmutyga u dpasza koseb6aHuil. CBSI3b aMIJIMTY /bl KOJIeOAHUNM UCXOAHOW BEJIMUUHbI
C aMIIMTY/JaMU KOJieOaHUM eé CKOPOCTU U YCKOPEHHUS.



[leppos w d4actora Kkoseb6aHUM. [lepros Manbix CBOGOAHBIX KoJeGaHUU
MaTeMaTH4eCcKoro MasgTHUKa. [lepros cBO6G0OHBIX KOJIeOaHUHM IPY>KUHHOI'0 MassTHUKA.

[lonATre o0 3aTyxawWUx KojebaHUAX. BbIHYXJeHHble Kosie6aHUA. PesoHaHC.
Pe3sonaHcHas kpuBas. BavsiHue 3aTyxaHUsl HA BU/J, pe30HAHCHOUW KpUBOU. ABTOKOJIe6aHUS.

TexHu4eckue yCTPOWCTBA U TEXHOJIOTMYECKHE MPOLeCChl: METPOHOM, Yachbl, KayeJly,
My3blKaJIbHble HHCTPYMEHTBI, ceiicMorpad.

JAemoncmpayuu.

3anuch KoJieb6aTeJbHOTO JBUKEHMUS.

Hab6stoieHMe He3aBUCHMMOCTH INepuoJa MaJsblX KoJebaHHWM rpy3a Ha HUTH OT
aMIJIMTY Bl

UccnenoBaHue 3aTyxallMX KoJiebaHMW M 3aBUCUMOCTM IepHoja CBOOOJHBIX
KOJIe6aHUM OT COPOTHBJIEHUSI.

UccnepnoBaHue Kosie6aHUM rpy3a Ha MaCCUBHOM NpY»KHHeE C 1eJibl0 pOpMUpPOBAHUS
npe/CTaBJeHUN 00 UeaJlbHON MOJIe/IU IPY>KUHHOI'0 MassTHUKA.

3aKOH COXpaHeHUs IHepTrUM NPU KoJlebaHUAX rpy3a Ha NIPY>KUHE.

UccnenoBaHue BbIHYK/I€HHBIX KOJIeOaHUH.

Ha6uroieHre pe3oHaHca.

YueHnuueckuii 3xkcnepumeHm, 1a60pamopHsvle paGomaul, NPaAKMuKyM.

N3MepeHure nepro/ia CBO60HBIX KOJIe6aHUN HUTSHOIO U MIPY>KMHHOI'0 MasiTHUKOB.

M3ydyeHne 3aKOHOB JIBMKEHUS TeJla B X0/le KoJlebaHUM Ha yIIpyroM nozBece.

N3ydeHne ABMKEHUA HUTAHOTO MasgTHUKA.

[Ipeobpa3oBaHre 3HEPTUHU B IPY>KUHHOM MasiTHUKE.

UccnepoBaHue yobIBaHMSA aMIIMTY /bl 3aTyXaOLIMX KOJIe6aHUH.

UccnenoBaHue BbIHYK/IEHHBIX KOJIeOaHUH.

Tema 2. 31ekmpomazHUMHbIE KO/1€6AHUSL.

KosiebaTenbHbIM KOHTYp. CBOGOAHBIE 3/IEKTPOMAarHUTHbIE KoJ1e6aHUs B U/lea/lbHOM
KoJsiebaTesibHOM KOHTYype. Popmysna TomMcoHa. CBA3b aMIIMTY /bl 3aps/a KOHJeHcaTopa C
aMIJIUTYZ0H CUJIBI TOKA B KOJIe6aTeIbHOM KOHTYpe.

3aKOH COXpaHeHHUs SHEePTrUH B U/lea/IbHOM KoJiebaTeJIbHOM KOHTYPe.

3aTyxalolye 3J1eKTPOMarHuTHble KoJiebaHUs. BbIHYX/jeHHble 3/1eKTpOMarHUTHbIe
KoJIebaHUsl.

[lepeMeHHBIN TOK. MOLHOCTD NIepEMEHHOr0 TOKAa. AMIUIUTYAHOE U JeHUCTBYyollee
3HauYeHHe CUJIbl TOKA U HalpsiKeHUs MPU pas3IudHOW GopMe 3aBUCUMOCTU [lepeMeHHOro
TOKa OT BpeMEHH.

CuHycouJanbHbIA NlepeMeHHbIM TOK. Pe3ucTop, KOHJeHcAaTOp U KaTyLIKa
VHAYKTHUBHOCTH B LIelIM CUHYCOWZAJbHOIO IepeMeHHOro Toka. Pe3oHaHc TokoB. Pe3oHaHCc
HalpsKEeHUH.

WpeanbHbll  TpaHcdopmaTtop. [lpousBojcTBO, INepefaya U NOTpebseHUe
3JIEKTPUYECKOU IHEPTHH.

JKOJIOTUYeCKHe PUCKA TpU  INPOU3BOJLACTBE  3JIEKTpo3Hepruu. KysabTypa
VCII0JIb30BAHUA 3JIeKTPOIHEPTUH B IOBCEHEBHOU KHU3HH.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTHUYECKHE NMPOLLECChl: 3JIEKTPUYECKUN 3BOHOK,
reHepaTop llepeMeHHOr0 TOKa, JMHUH 3JIeKTponepesay.

JAemoncmpayuu.

CB0OOAHBIE 3/IEKTPOMAarHUTHbIE KOJIe6aHUS.



3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJIe6AaHUM OT WHJAYKTUBHOCTH WU EMKOCTH
KOHTYypa.

Ocuu/iorpaMMBbl 3J1eKTPOMarHUTHBIX KoJle6aHU K.

['eHepaToOp He3aTyxarlIMX 3JIeKTPOMAarHUTHbIX KOJIe6aHU .

Mogenb 3/1eKTpOMarHUTHOTO FeHepaTopa.

BeIHy>X/leHHble CHHYCOW/ia/IbHble KOoJle6aHuUs.

PesucTtop, KaTyllKa UHAYKTUBHOCTH U KOHAEHCATOP B LMK IIepEMEHHOT0 TOKa.

PesoHanc mnpu  nociaefoBaTe/IbHOM — CO€AUHEHUWHM  pPe3UCTOpa,  KaTyLIKH
VHAYKTUBHOCTH U KOHJZleHCAaTOpa.

YcTpoHCTBO M IPUHLMI JelcTBUA TpaHCcopMaTopa.

Mopenb TMHUY 3J1eKTpolepesayH.

YueHnuueckuii 3xkcnepumeHm, 1a60pamopHsvle paGomaul, NPaAKMuKyM.

N3yyeHue TpaHcpopmaTopa.

UccrepoBanve TIepeMeHHOro TOKa 4Yepe3 IOC/AeLOBaTeJbHO COeJMHEHHbIe
KOHJZIEHCATOP, KaTYyLIKY U Pe3UCTOP.

Habs10/ieHre 3/1eKTPOMarHMTHOT'O pe30HaHca.

UccnepoBaHue paboThbl KCTOYHUKOB CBETA B LieNIM IepeMeHHOr0 TOKa.

Tema 3. MexaHu4eckue u 3/1eKmMmpoMazHUMHbvIE 801HbGL.

MexaHu4YecKHe BOJIHBI, YCJIOBUA UX pacnpocTpaHeHusd. [lonepeyHnble M NpoJoJibHbIE
BOJIHBL [lepuos, CKOpOCTb pacnpoCTpaHeHUd W JAJIMHA BOJIHbL. CBOMCTBA MeXaHUYeCKUX
BOJIH: OTpa)KeHHe, IIpeJioMJIeHue, UHTepdpepeHLUs U AUdpaKLU.

3Byk. CkopocTb 3ByKa. 'poMkocTb 3ByKa. BhicoTa ToHa. TeM6p 3ByKa.

[llymoBOe 3arpsAA3HeHHe OKPYKalolllel cpesbl.

JJIeKTPOMarHMTHble BOJIHbL. YCJOBUA U3JIyYeHUA 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHasa opveHTanus BeKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHMTHBIX BOJIH: OTpakeHHe, INpeJIOMJIeHHe, IOJApU3alus,
vHTepdepeH s U AUPpaKIUs.

Illkasa 3/IeKTPOMarHUTHBIX BOJIH. [IpUMeHeHHe 3/IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U ObITY.

[IpyHIMIIBI paIMOCBA3U U TeleBUAeHUd. Paarosiokanus.

JJIeKTPOMarHUTHOE 3arpsisHeHUe OKpPY»Kalollel cpe/ibl.

TexHuyeckue yCcTpOMCTBA M  IpaKTU4YeCKOoe IpPHUMEHeHHe: My3bIKaJbHble
MHCTPYMEHTHI, pajap, pPaJAUONPUEMHUK, TeJieBU30p, aHTeHHa, TesaedpoH, CBY-meus,
yJAbTpa3ByKOBas JUAarHOCTUKA B TEXHUKe U MeJULUHE.

JAemoncmpayuu.

O6pa3oBaHMe U paclpoCcTpaHeHHe MToNepeYHbIX U PO/I0JIbHBIX BOJIH.

Kone6.toieecs Tes10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHbI BOJIHBI OT YaCTOThI KOJIeOaHHUH.

HabnroeHre oTpaxkeHHs U IpeJIoOMJIeHUsI MeXaHUYeCKUX BOJIH.

Ha6stoenve nuTepdepeHINH U JUPPaKIMKA MeXaHUYeCKUX BOJIH.

AKyCcTHYeCKUHU pe30HaHC.

CpolicTBa yJIbTpa3ByKa U ero IpuMeHeHHue.

HabnroeHre cBA3M IPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIVIMTYJOW M 4acTOTOHU
KoJieOaHUH.



UccnepoBaHue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKeHHUe, IpeJIOMJIEHHe,
noJsispusanus, Audpakyus, UHTepdepeHUsl.

O6Hapy>xeHue MHPPAKPACHOTO U yIbTPadpr0JIeTOBOTO0 U3TyIEeHUH.

Yuenuueckuii 3xkcnepumeHm, 1a60pamopHbvle paGomaul, NPaAKMuKyM.

M3ydyeHne napamMeTpoOB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpoCcTpaHeHHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpssMosiiHellHOe pacnpocTpaHeHUe CcBeTa B OJHOpoAHOM cpefe. Jlyd cBeTa.
To4ye4yHBIN UCTOYHUK CBETA.

OTpakeHne cBeTa. 3aKOHbl OTpakeHUsl cBeTa. [locTpoeHue U300paKEHUH B
n10ckoM 3epkasie. Chepuyeckue sepkasna.

[IpenoMieHnue cBeTa. 3aKOHbl NpeJOMJIEHUS CBeTa. AOCOJIIOTHBIM MOKa3aTeJsb
npesioMmsieHUsA. OTHOCHUTEJIbHBIM NT0Ka3aTeJsb npesoMaeHus. [locTOAHCTBO YacTOTHBI CBeTa
Y COOTHOILEHHE JJIMH BOJIH IPU Ilepexo/ie MOHOXpPOMAaTUYEeCKOro CBeTa yepe3 rpaHHUIly
paszesia ByX ONTUYECKUX CpeJ,.

Xop ny4deit B npusMe. [lucnepcus ceeta. C/10XKHBIN cocTaB 6eJsioro cBeta. L|BeT.

[lonHoe BHyTpeHHee oTpakeHHe. IlpeesbHBIA YroJ MOJHOIO BHYTPEHHErO
OTpakeHHH.

Cobuparimue U pacceuBarolive JUH3bl. ToHKas JuH3a. PoKycHoe paccTosiHME U
ONTHUYECKass CUJAa TOHKOW JIMH3bl. 3aBUCHMOCTb (QOKYCHOrO PacCTOSIHUSI TOHKOU
chepryecKkoi IMH3BI OT €€ TeOMeTPHUU M OTHOCUTEIbHOI'0 II0OKa3aTe s IpeJIOMJIeHHUS.

®opMy.J1a TOHKOW JINH3BL. YBeJM4YeHUe, JaBaeMoe JIMH30M.

XoJ Jiy4a, NpoLIeALero JUH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJTaBHOW ONTHYeCKON
ocu. IlocTpoeHne wu300pakeHMH TOYKM U OTpe3Ka MNpPsAMOHM B COOMpAKOIIUX U
pacceuBarOLMX JIMH3AX U UX CUCTEMAX.

OnTtuueckre npubopsl. Paspearomas cnocobHocTe. ['/1a3 kak onTHYecKas cUcTeMa.

[Ipesesbl IPYUMEHUMOCTHU reOMETPUYECKOMN ONMTHUKH.

BosiHoBass onTuka. MHTepdepeHuusa cBeTa. KorepeHTHble HCTOYHUKHU. YC/I0BHUSA
HabJ/I0JleHUs] MaKCHMyMOB M MHWHUMYMOB B MHTeppepeHLMOHHOW KapTHHEe OT J[BYX
KOrepeHTHbIX UCTOYHUKOB. [IprMephbl KjaccuyecKux UHTepdepeHMOHHBIX CXEM.

Audpakuua cBera. JudpakiuuoHHas pelléTka. Yca0oBUe HaOJIOJeHHUs TJIaBHBIX
MaKCHMMYMOB IIPU NaileHUU MOHOXPOMATH4YeCKOro CBeTa Ha AUPPAKLIMOHHYIO PELIETKY.

[Tonapusanusa ceera.

TexHu4eckue ycTpOMCTBA M TEXHOJIOTUYECKHE NPOLECChl: OYKH, JIyIa, NMepUCKOIl,
doToannapaT, MUKpPOCKOI, IPOEKIIMOHHBIM annapaT, IPOCBeTJIeHWe ONTUKH, BOJIOKOHHAsA
ONTHKA, AUPpaKIIMOHHAA pelléTKa.

JAemoncmpayuu.

3aKOHBI OTPAXKEeHHUA CBeTA.

UccnenoBaHue npesoMIeHUs CBETA.

Ha6toieHre NOJTHOTO BHYTPEeHHEro oTpakeHUs. Moziesb cBeTOBO/A.

UccnenoBaHue X0Jja CBETOBBIX NMYyYKOB Yepe3 IJIOCKONApa/lIeIbHYIO0 IJIACTUHY U
IIpU3MY.

HccnepoBaHue CBOMCTB U300paXKeHUH B JIMH3AX.

Mogesin MUKpPOCKOIIA, TeJIeCKONa.

Hab6stoneHre nHTepdepeH UM CBETA.



Hab6toieHre 11BETOB TOHKHUX IIJIEHOK.

Ha6stonenuve nudpakuuu cBeTa.

N3yyeHue AMpPaKLIMOHHOMN PEIETKHU.

Ha6stonenve 1udpakiiMOHHOTO CIEKTPA.

Hab6utoieHre aucnepcuu cBeTa.

HabnroeHue nosisipusanyu cBeTa.

[IpuMeHeHHe NONIAPOULOB A1 U3YyYeHHUs MeXaHUIeCKUX HallPAXKEeHUH.

Yuenuueckuii 3xkcnepumeHm, 1a60pamopHbvle paGomaul, NPaAKMuUKyM.

M3MepeHue nokasaTesid NpeJOMJEHUS CTeKa.

UccnepoBaHue 3aBUCUMOCTU (QOKYCHOIO pacCTOSIHMA OT BelllecTBa (Ha NpuMepe
KUJKHUX JIMH3).

N3mepeHre GOKYyCHOT0 pacCTOSHUSA pacCeUBaIOLIMX JIMH3.

[TonyyeHue n306paxkeHUs B CUCTEMe U3 IIJIOCKOTO 3epKaJla U JIMH3BI.

[TosyyeHre n306pakeHUs B CUCTEMe U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TesleCKONMYEeCKUX CUCTEM.

Ha6ustoaenuve nudpakuuy, uHTepdepeH MY U NoJIsipU3aliu CBeTa.

N3y4deHne nossapu3aluu CBeTa, OTPAXKEHHOTO OT NOBEPXHOCTH JHU3JIeKTPHUKA.

U3ydyeHne uHTepdepeH U J1a3epHOTO U3JIyYeHUs Ha [BYX leJsX.

Hab6utoieHre gycnepcuy.

HabutofeHure u uccaeoBaHue AUPPaKIMOHHOTO CIEKTpa.

N3MepeHue JJIMHBI CBETOBOW BOJIHBI.

[lonyyeHrve cnekTpa W3JydYeHHS CBeTOAMOJA NpPHU TNOMOIIM JUPPAKIMOHHON
peLETKH.

Pa3ges 6. OCHOBBI ciela/IbHOM TEOPUU OTHOCUTEbHOCTH.

['paHUIbI TPUMEHUMMOCTU KJIACCUYECKOM MexaHUKU. [locTynaTel crenuasbHOU
TEOPUH OTHOCUTEJIbHOCTH.

[IpocTpaHCcTBEeHHO-BpeMeHHOW WHTepBaJ. [Ipeo6pasoBaHusa JlopeHua. YciaoBue
NPpUYUHHOCTU. OTHOCHUTEJBHOCTb OJHOBPEMEHHOCTH. 3aMeJjleHMe BpeMeHU |
COKpallleHHe JIJIMHBL.

JHeprusa U UMIYJIbC PeJATUBUCTCKON YaCTHULLBIL.

CBsA3b MacCChI C 3HEPTUEN U UMITYJIbCOM PEeJIATUBUCTCKOU YaCTHUIbl. JHEPTUs MOKOS.

TexHudyeckue yCTpOMCTBA M  TEXHOJIOTUYECKHE IPOLECChl:  CIyTHUKOBbIE
NPUEMHUKH, YCKOPUTEJH 3apS>KEHHBIX YaCTHILL.

YyeHUYeCKUI 9KCIIEPUMEHT, 1abopaTOpHbIe paboThl, NPAKTHUKYM.

Onpenenenve MMMyJibCa UM 3HEPTUU PENSTUBUCTCKUX 4acTul, (mo ¢ortorpadpusm
TPEKOB 3aps>KeHHbIX 4YaCTHUL, B MAlHUTHOM I10JI€).

Pa3gen 7. KBanToBasi pusuka.

Tema 1. KopnycKyas1pHO-80/1H0801I dya/1u3m.

PaBHOBecHOe TemnJioBoe u3Jy4yeHUe (U3JydeHUe abCOJMIIOTHO YEPHOro TeJsa). 3aKOH
cMeuleHusa BuHa. 'nnoresa [l1aHka 0 KBaHTax.

@®oTOoHBI. JHEPTHUSA U UMITYJIbC POTOHA.

®otoadpdext. OnbiTel A. . CroseTroBa. 3akoHbl ¢oToadpdekTa. YpaBHeHHUE
JiiHwTelHA Asg oToaddekTa. «KpacHas rpanuna» porosadpdekTa.

JlaByieHue cBeTa (B YaCTHOCTH, JjaBJeHHe CBeTa Ha abCOJIIOTHO MOTJIOLIAILIYI0 U
abCcoJII0THO OTpaXkawIy noBepxHocts). OnbiThl I1. H. Jlebenena.



BosiHOBBIe cBoMcTBa 4acTull. BosaHbl ge Bpouss. JsivHa BoJsiHbl Ae bpoisis u
pasMepbl 006J1aCTH JIOKAJU3allMU JABUXKYyIlelcs d4acTulbl. Kopnycky/ssipHO-BOJIHOBOU
AyanusM. /ludpakius 3/IeKTPOHOB Ha KpUCTa/JIaX.

Cnenudrka wusMepeHUd B MuKpoMmupe. COOTHOIIEHUS HeomNpeeEéHHOCTEeN
['eiiseHbepra.

TexHudyeckue yCTpOMCTBA M  TEXHOJIOTUYECKHE MPOLECChl:  CHEeKTPOMETD,
doTo3a1eMeHT, POTOAATUMK, TYHHEJIbHBIA MUKPOCKOII, COJIHeYHas 6aTapesi, CBeTOAUOA.

JAemoncmpayuu.

®oT03ddeKT Ha ycTaHOBKE C IMHKOBOM MJIaCTUHOM.

HccnepoBaHure 3aKOHOB BHelIHero ¢otoadpdekra.

UccnenoBanue 3aBUCUMOCTH CONIPOTHUBJIEHUSA NOJYNIPOBOJHUKOB OT OCBELIEHHOCTH.

CseToauo/,.

CosniHe4Has 6aTapes.

Yuenuueckuii 3xkcnepumeHm, 1a60pamopHsvle paGomaul, NPaAKMuKyM.

UccnepoBanue poTopesucropa.

H3mepeHue noctossHHOU [ly1aHKa Ha 0ocHOBe ucciaenoBaHUus poToaddekrTa.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA Yepe3 CBeTOLHUO/ OT HANPSXKeHHU .

Tema 2. Pusuka amoma.

OnbeITBl MO MCCAENOBAaHUIO CTpoeHHUA artoMa. IliraHeTapHas MoJesb aToMa
Pesepdopaa.

[Toctynatel Bopa. M3nyyeHue u mnorJsouieHWe (GOTOHOB IpU Iepexofe aToMa C
O/IHOT'O YPOBHS 9HEPTUH Ha JPYTOH.

Bugpbl ciekTpoB. ClieKTp ypOBHEM 3HepPrUy aToMa BOL0pOo/a.

CnoHTaHHOe M BBIHYXK/|eHHOe U3Jly4eHue cBeTa. Jlasep.

TexHu4eckue yCTpOUCTBAa U TEXHOJIOTMYECKHE IMPOLIECChbl: CIeKTPaJIbHbIA aHaIU3
(cekTpockon), 1a3ep, KBAaHTOBBINA KOMIIBIOTED.

JAemoncmpayuu.

Mogesnb onbiTa Pesepdopaa.

HabnroeHure iMHeMYaThIX CIEKTPOB.

YcTpoHCcTBO U AeCTBUE CYETYNKA MOHU3UPYIOLMX YACTHULL.

OnpepesieHre JJIMHBI BOJIHBI JIA3€PHOT0 U3/y4YeHH .

YueHuueckuii 3kcnepumeHm, 1a60pamopHsie paGomul, NPAKMUKYM.

HabnroeHre iMHe4aTOro CreKkTpa.

UccnenoBaHue clekTpa pa3peXeHHOr0 aTOMapHOrO BOJAOpPOJAA U H3MepeHHe
nocTtosiHHou Punbepra.

Tema 3. Pusuka amomHoz20 10pa u 31eMeHMapHbIX Yacmuy.

HyknonHas mogfenb sifpa [eiizen6epra-MBaneHko. 3apsj sajpa. MaccoBoe uuciio
aapa. U3ortonsl.

PapguoakTtuBHOCTh. Anbda-pacnaj. IJIeKTPOHHbIM M MO3UTPOHHBIA GeTa-pacnag,.
['aMMa-u3iydyeHue.

3aKOH paJiMOaKTHUBHOIO pacnaja. PajuoakTUBHbIe U30TONbI B npupoge. CBOKMCTBA
VOHU3UPYIOLEro MU3Jy4eHUs. BiMsAHMe paJMOaKTUBHOCTA Ha »KUBble OpPraHU3MBI.
EctecTBeHHbIN QOH U3nyyeHUs. [lo3uMeTpusl.

JHeprus CBsA3U HYKJIOHOB B sfipe. fxepHble cuibl. JlepekT Macchl sjpa.



fAnepuble peakuuu. [leneHue U cuHTe3 sjep. AxepHble peakTopbl. [Ipo6JieMbl
yIpaBJseMOT0 TEPMOSEPHOTO CHUHTe3a. JKOJOrMYeCKUue acCleKThbl Pa3BUTHUSA sAJlepHOU
3HEepreTUKHU.

MeToAb!I perucTpayuu U UCcae,0BaHUSA 3JIeMeHTapPHbIX YaCTULL.

dyHnaMeHTa/IbHble  B3aMMOJeWCTBUA. bapuOHB, Me30HBI W JIEITOHBI.
[IpeacraBaenue o CtaHgapTHOM Mogeu. KBapK-r/It0OHHas MoJieJib a[pOHOB.

dusuka 3a npegesamu CTaHgapTHOM Mogesd. TéMHasA MaTepUs U TEMHas SHepPTHS.

EnuHcTBO pr3nyecKko KapTUHbBI MUpa.

TexHuyeckue yCTpPOMCTBAa M TEXHOJIOTUYECKHE IMpPOLLECChl: J03UMeTp, KaMepa
BusbcoHa, sijlepHblil peakTop, TEPMOSIEPHbIA peakTop, aToOMHass 60M6a, MarHUTHO-
pe3oHaHCHas1 ToMorpadusi.

YueHuyeckuii 3kchepumeHm, 1a60pamopHble pa6ombul, NPAKMUKYM.

HccienoBaHue TpekoB yacTHll (1o roToBbIM poTorpadpusam).

HccnepoBanue pajioakTUBHOTO GOHA C UCIOJIb30BaHUEM JJO3UMETPA.

M3y4deHue norJoueHus 6eTa-4acTUL, aJ;IFOMUHHUEM.

Pa3gen 8. /1eMeHTHI aCTPOHOMHH U ACTPOPU3UKH.

JTranbl pas3sBUTHUA acCTPOHOMUU. [IpuksazHOe M MHUPOBO33peHYECKOe 3HayeHue
actpoHoMuM. [I[pyMeHMMOCTb 3aKOHOB QU3UKU JJiIs1 00'bICHEHHUS] IPUPO/Ibl KOCMUYECKUX
00'bEKTOB.

MeToAbl aCTPOHOMHUUYECKUX HUCCAef0BaHUM. COBpeMeHHbIe ONTUYeCKUEe TesleCKOIbI,
paiuoTeecKOIbl, BHeaTMochepHasi aCTPOHOMHUSI.

Buj 3Bé3Horo He6a. Co3Be3/us, ipKkue 3B€3/1bl, IJIAaHETHI, UX BUJHMMOE JBUKEHUE.

CoJsiHe4yHad cucrema.

CousiHue. CosiHeYHass akTUBHOCTb. UCTOYHUK 3Hepruu CoJIHLA U 3BE3],.

3BE3/1bl, UX OCHOBHbIE XapaKTepPUCTUKU. JluarpamMma «CneKTpaJIbHbIM KJacC -
CBETUMOCTb». 3BE€3/bl T[JIaBHOW NOCJAe[0BAaTEeJbHOCTHU. 3aBUCUMOCTb «Macca -
CBETUMOCTb» /Il 3BE3J] IJIaBHOM IOC/J€eJ0BaTeJbHOCTU. BHyTpeHHee CTpoeHHe 3BE3[,.
CoBpeMeHHbIe NIpeJCTaBJAEeHUA O MPOUCXOXKAEHUU U 3BoMOUUM CosiHLLA M 3BE3J. JTallbl
>KM3HHU 3BE3/I.

Mueunsiii [yt — Hawa anakTuka. [losoxxeHue u gBukeHre CosiHLA B ['asakTHKe.
Tunel rasakTuK. PagurorasakTUKU U KBa3aphbl. YépHble AbIPHI B Apax rajJaKTUK.

BcenenHas. Pacuiupenue BecesienHoi. 3akoH Xa66.1a. Pasberanue rajakTuk. Teopus
BoJsiblioro B3pbiBa. Pes1lMKTOBOE U3/TyYeHUe.

MacmtabHasi cTpykTypa BcesieHHON. MeTarasakTHKa.

HepewéHHble npo6ieMbl aCTPOHOMUH.

YueHuvyeckue Ha6.1100€eHUsL.

HabGntoneHuss 3BE34HOr0 Heba HEBOOPYKEHHBIM TIJ1a30M C MCHOJIb30BAaHUEM
KOMIBIOTEPHbIX NPUJIOKEHUM [JI ompejiesieHUsl MOJIOKeHHUs] HeOeCHbIX 0O0'beKTOB Ha
KOHKpPETHYIO JJaTy: OCHOBHbIE cOo3Be3/1us CeBepHOro noJylapus U sipKye 3BE3/1bl.

HabstoaeHus B Tesieckon JIyHbl, JIaHET, TYMaHHOCTEHN U 3BE3/IHBIX CKOTJIEHUH.

dusnyecknii IPaKTUKYM.

Cnocobbl u3MepeHUsT PU3UUECKUX BEJUYUH C HUCHOJb30BAaHHMEM aHAJIOTOBBIX U
UUQPPOBbIX U3MEPUTEJbHbIX NPUOOPOB M KOMIBITEPHBIX JATYUKOBBIX CHUCTEM.
AGCO/IIOTHBIE U OTHOCUTEJIbHBIE OTPELIHOCTH U3MepeHUN GU3nyecKrx BeJUuduH. OLeHKa
IrPaHMUL IOTPELIHOCTEMN.



[IpoBesieHMe KOCBEHHBIX WM3MepeHWH, MCCIe[J0BAaHUM 3aBUCHMMOCTeN (GU3MYeCKHUX
BEJIMYMH, TNpOBEpPKa IMpeJJIOKEHHbIX THUNoTe3 (BblIOOp H3 pabOT, OMUCAHHBIX B
TeMaTH4YeCKUX pasjesax «Y4YeHUYeCKHUH 3KCIepHMeHT, JiabopaTopHble paboThl,
NPAKTUKYM»).

06061auiee NOBTOPEHHE.

O6o0ueHre W cucTeMaTU3aLUs COJep)KaHUA paszesoB Kypca «MexaHUKa»,
«MosiekynsipHass puU3MKa M TepMOJUHAMHUKa», «JJIEKTpoAUHaMUKa», «KosebaHus u
BOJIHbI», «OCHOBBI CIeLMaJIbHOM TeOpUH OTHOCHUTeJbHOCTH», «KBaHTOBasg ¢u3uKa»,
«3JIeMeHTbl aCTPOHOMUU U aCTPOYUIUKU».

Posib pU3UKKU M aCTPOHOMUM B 3KOHOMUYECKOW, TEXHOJIOTUUECKOH, COLlMA/IbHOU U
3TUYecKod cdepax AesATeJbHOCTH 4esJOBeKa, POJb U MeCTO QU3WKU KU aCTPOHOMHU B
COBpEMEHHOW Hay4YHOU KapTHHe MHpA, 3HAaYeHHUe ONUCATEJbHOW, CUCTEMAaTU3UPYIOLLEN,
00'bSICHUTEJIbHOM U MPOTHOCTHYECKON QYHKIMK PU3UYECKON TeOopHH, PoJib GU3UYECKOU
Teopun B (OPMHUPOBAHUM IIpesCTaBJeHUH O (QU3NYEeCKOW KapTHUHe MHUpa, MeCTO
dr3uyecKol KapTHHBI MHpa B 00lleM psjy COBPEMEHHBIX eCTeCTBEHHO-HAay4YHbIX
npeJiCTaBJeHUH O IPUPOJeE.

MexxnpeaMeTHBIE CBA3M.

U3ydyeHune Kypca ¢pu3uKHU yriy6séHHOro ypoBHd B 11 Kijacce oCylyecTB/ASETCS C
Y4ETOM coZiep>KaTe/IbHbIX MeXIpeJMeTHbIX CBf3ell € KypcaMu MaTeMaTHKH, GMOJIOTHH,
XUMUH, reorpaduu ¥ TEXHOJIOTUH.

MesicnpedmemHule nOHsAMUS, C8513AHHbIE C U3YYeHUeM Memodo8 HAY4YHO020
NO3HAHUSL: IBJIeHWe, Hay4YHbId QakT, runoresa, ¢pusnveckass BeJMYUHA, 3aKOH, TEOpHH,
HabJiloJleHre, 3KCIepUMeHT, MOJeJIMPOBaHUe, MoOJiesb, HU3MepeHHe, NOTPeIlHOCTH
M3MepeHUN, U3MepUTE/IbHbIE MPUOOPHI, IUPpOoBas JabopaTopus.

Mamemamuka: pellleHUe CUCTeMbl ypaBHeHUH. TpuroHoMeTpuyeckve QyHKIMU:
CUHYC, KOCUHYC, TaHIe€HC, KOTAaHIe€HC, OCHOBHOE TPUIOHOMETpHUYECKOe TOXAECTBO.
BekTOopbl M MX NpOEeKUHUM Ha OCH KOOpPJAMHAT, CJ0KeHHe BeKTOpOB. [IponsBojHbIE
3JieMeHTapHbIX QyHKUUH. [IpM3Haku noJo06Usl TPeyroJbHUKOB, ONpejesieHue IJIOIaAU
MJIOCKUX QUTYP U 06'bEMA Tel.

Buosio2us: aneKTpudecKue siBJeHUs B )XKUBOHM NPUPO/Jie, KoJlebaTebHble JJBUKEHUS
B JKMBOW INpUpOJie, 3IKOJOTUYECKHMe PHUCKU IpU MPOU3BOACTBE 3JIEKTPO3HEPTHUH,
3JIEKTPOMarHMTHOE 3arpsA3HeHHe OKpy»Kalollled cpejbl, YJbTPa3ByKOBasA AUArHOCTUKA B
MeJIML|MHe, ONTHYeCKHe SIBJIEeHUS B )KUBOU IPUPO/Le.

Xumus: ctpoeHHe aTOMOB M MOJIEKYJI, KDUCTA/IMYecKash CTPYKTypa TBEPABIX TelJl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJIMUECKON PEllETKH, CIEKTPaJbHbIN aHATU3.

T'eoepadpusi: MarHUTHbIE ToOJI0OCa 3eMJIM, 3aJleXKM MarHUTHBIX pyJ, GOTOChbEMKa
3eMHOU OBEPXHOCTH, cericMorpad.

TexHos02ua:  npyvMeHeHHe  IIOCTOSAHHBIX  MarHUTOB,  3JIEKTPOMArHUTOB,
3JIeKTpoJBuUrarTesb fKo6H, reHepaToOp MepeMeHHOro TOKa, UHAYKLMOHHAA Neyb, JUHUU
3JIeKTponepe/ay, 3JIeKTpOJBUraTesNb, pajap, PaJUONPUEMHHUK, TeJeBU30p, AHTEHHA,
TesiepoH, CBU-neup, yibTpa3BykoBas JUAarHOCTUKA B TEXHUKeE, IPOEKIIMOHHBIM anmnapar,
BOJIOKOHHAasi ONTHMKa, COJIHeYyHass OaTapes, CIOYTHHUKOBble MpPUEMHUKH, sJepHas
3HepreTHKa U 9KOJIOTUYECKHUE aClIeKThI e€ pa3BUTHSL.



[IJTAHUPYEMBIE PE3YJIbTATbl OCBOEHUA IMPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJAHEI'O OBIIETO ObPA3SOBAHUA/IMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3YJ/IbTATHI

JINYHOCTHBIE pe3yJIbTaTbl OCBOEHHUA y4yeOHoOro mnpeaMera «PuU3MKa» JOJKHBI
OoTpakaTb ~ FOTOBHOCTb M CIOCOOHOCTb  OOyYalLIUMXCAd  PYKOBOACTBOBATbCS
chOpMHUPOBAHHONW  BHYTPEHHEW  MO3WIMeNd  JIMYHOCTH, CUCTEMOU  LI€HHOCTHBIX
OpHMeHTal WM, NO3UTUBHBIX BHYTPEHHUX Y6eX/eHUMH, COOTBETCTBYIOIUX TPAJAULMOHHBIM
LJeHHOCTSIM POCCHUMCKOro O0O0I1ecTBa, pacllMpeHHWe >KU3HEHHOr0 ONbITa M ONbITa
JleITeJIbHOCTH B IIpoliecce peaJu3allMd OCHOBHBIX HalpaBJE€HHUW BOCHUTATENbHOU
JleITeJIbHOCTH, B TOM YHUCJIe B YaCTH:

rpakjaHCKOro BOCIIUTaHUA:

e cOOPMHUPOBAHHOCTb IPAXKJAHCKOM MO3ULMU 00yYarollerocs Kak aKTUBHOTO M
OTBETCTBEHHOTO 4JIeHa POCCUUCKOr0 00111eCTBa;

e [pUHATHE  TPAJUIMOHHBIX  OOLIeYe/JOBEYeCKUX  T'YMAaHUCTUYECKHUX U
JleMOKpaTHUYeCKUX [IeHHOCTEN;

® TOTOBHOCTb BECTH COBMECTHYK [AeATeJbHOCTb B HHTepecax TpaKJaHCKOro
0611ecTBa, y4aCTBOBATh B CAMOyIpaBJeHUH B 06pa30BaTe/IbHON OpraHr3aluy;

e yMeHMe B3aUMOJIeMCTBOBATH C COLMAJbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C UX
GYHKIMAMY M Ha3HAYeHUeM;

® TOTOBHOCTb K TYMaHUTAapHOW U BOJIOHTEPCKOM JeATeJbHOCTH.

NaTPUOTHYECKOro BOCIUTAHUS:

e cPOPMUPOBAHHOCTb POCCUMCKOM IPaXKJaHCKOM U @eHTUYHOCTH, IaTPUOTU3Ma;

e [[eHHOCTHOe OTHOUIEHHWe K TOCYy[ApCTBEHHbIM CHMBOJIAM, JOCTHXXEHUAM
POCCHUUMCKHUX YYEHBIX B 00J1aCTU PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMAA:

e chOPMHUPOBAHHOCTb HPAaBCTBEHHOTO CO3HAHMUS, 3ITUYECKOI0 [10BEJleHHS;

® (CINOCOOHOCTHb OLleHWBAaTb CUTYyalLUI0 K TNPUHUMATb OCO3HAaHHbIE pelleHus,
OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LJeHHOCTH, B TOM YHCJIE B
JedTeJIbHOCTU YYEHOrO;

e O0CO3HaHMe JIMYHOTO BKJIa/|a B IOCTPOEeHUEe YCTOMYHMBOTO OyAyIIero.

3CTETUYEeCKOr'o BOCIUTAaHUA:

e 3CTeTUYeCKOoe OTHOIIEeHHWe K MHUpY, BKJ/IKYas 3CTEeTUKY HAay4yHOro TBOpPYECTBa,
npucyuero GU3n4ecKor HaykKe.

TPYAOBOI0 BOCIIMTAHMS:

e JHTepec K pasJIMuYHbIM cpepaM NpodecCUOHANbHON [eATeJbHOCTH, B TOM 4YHUCIe
CBSI3aHHBIM C QU3UKOM M TEeXHUKOM, yMeHHe COBeplIaTb OCO3HAHHBIM BbIGOP
oyayuiei npodeccuu U peajM30BbIBAaTh COOCTBEHHbBIE KM3HEHHbIE IJIaHbl;

® TOTOBHOCTb U CHOCOOHOCTb K 06pa3oBaHHI0 U CaMOOOpa30BaHMUIO B 06J1aCTH
$U3MKHY Ha IPOTSXKEHUU BCE KU3HMU.

3KO0JIOTMYECKOro BOCIIUTAHUA:

e cOOPMHUPOBAHHOCTb 3KOJIOTUYECKOU KyJbTYpbl, OCO3HaHUE TIJI06AJIBHOTO

XapaKTepa 3K0J0TU4YeCKUX NIpob6jieM;



IJIAHMUPOBaHWE U OCYLeCTBJIEHHEe JeUCTBUU B OKpYXKalollled cpeJie Ha OCHOBeE
3HAHUA LieJled yCTOMYMBOr0 Pa3BUTHSA YeJI0BEYeCTBa;

pacliMpeHue ONbITA AeATeJbHOCTU 3KOJIOTMYeCKOM HalpaB/JeHHOCTU Ha OCHOBE
MMeILHXCA 3HaHUH 110 pU3KKe.

LHEHHOCTH HAYYHOrI'O IO3HAHUA:

cOOPMUPOBAHHOCTb MHPOBO33PEHMs], COOTBETCTBYWOILEr0o COBPEMEHHOMY
YPOBHIO pa3BUTHsI pU3UUECKOU HAYKH;

OCO3HaHME LeHHOCTHU Hay4YHOH JiesiTeJIbHOCTH, TOTOBHOCTb B IIpOLiecCce U3yYeHUs
$U3UMKU OCYLIEeCTBJASATb MPOEKTHYI M MCCAe[J0BaTeJNbCKyl0 JesSTeJbHOCTh
WHWBHU/IYaJbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe /IbHbIEe YHUBEpPCaIbHbIE yUYeGHbIE AeiiCTBUA
basoBble joru4eckKme JerCTBU:

CaMOCTOATEJIbHO dbopMyIMpoBaTh U aKTyaJIM3UpOBaTh npo6sieMy,
paccMaTpUBaTh eé BCECTOPOHHE;

onpeziesiATh LeJH [JeATeJbHOCTH, 3aZaBaTb IapaMeTpbl U KpPUTEpUH HUX
JOCTUKEHUS;

BbIFBJIAITh 3aKOHOMEPHOCTH M NPOTHBOPEYUSl B pacCMaTpUBaeMbIX GU3NYECKUX
AIBJIEHUAX;

paspabaTbiBaTh IJIaH pelleHUs NpoO6JeMbl C YYETOM aHaJu3a HMELIUXCH
MaTepUaJIbHbIX U HeMaTepUaJbHbIX peCypCOB;

BHOCUTb KOPPEKTHUBBI B JleATeJIbHOCTD, OLleHUBATh COOTBETCTBUE pPe3yJbTaTOB
1eJ1IM, OLleHUBATb PUCKHU N10CJE/ICTBUM [ieTeJIbHOCTH;

KOOPJMHUPOBATH U BBINOJHATb PAabOTY B YCI0BUAX peaslbHOr'0, BUPTYaJIbHOT'O U
KOMOMHUPOBAHHOTO B3aUMO/IeCTBUS;

pa3BUBaTh KpeaTHBHOE MbIIIJIEHHE IPU pellleHUH )KU3HEeHHBIX IP06JieM.

ba3oBbie ucciaeaoBaTe/IbCKUe JeCTBUS:

BJ3/IeTb HAyYHOH TEPMHUHOJIOTHEH, KJIOYEBBIMU MNOHATUSIMU W MeETOJaMH
bu3nvecKor HAyKU;

BJIa/leTb HaBblKaMU y4eOHO-HCC/Ie0BaTeJbCKOM U NMPOEKTHON JesATeJbHOCTH B
06s1acTh GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY MOUCKY
MeTO/I0B pelleHHs 33/ady PU3NYeCKOro COJep:KaHusl, IPUMEHEeHUI0 Pa3INYHbIX
MeTO/I0B O3HAHMUS;

BJa/leTb BUJAMM [leTeJbHOCTU [0 TOJYYEeHUI0O HOBOTO 3HAHMs, €ro
MHTeplpeTalyy, NpeoOpa3soBaHUI0 U TNPUMEHEHUI0 B pas/IMYHBbIX y4eOHBIX
CUTyalUsIX, B TOM YMUCJIE IPU CO3JAHUU yYeOHBIX IPOEKTOB B 06/1aCTH GUIUKY;
BbIABJIATh INPUYUHHO-CJEACTBEHHble CBfI3M M aKTyaJU3UpOBaTh 3ajauy,
BbI/IBUTaTh TUIIOTE3y €€ pelleHUs, HaX0JUTb apryMeHThl JJs1 Jj0Ka3aTeJlbCTBa
CBOMX yTBepXJeHWH, 3a/laBaTh TapaMeTpPbl U KPUTEPUU pellleHus;
aHAIM3UPOBATh MOJYYEHHbIE B X0/l€ pellleHus 3a/jayl pe3y/IbTaThl, KPUTHUUECKH
OLIEHHUBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;



CTaBUTb U GOpPMyJMPOBaTh COOCTBEHHble 33/Ja4d B 0Opa3oBaTebHOU
JlesITeJIbHOCTH, B TOM YHCJle TPU U3yYeHUH QUIUKHY;

JlaBaTh OLlEHKY HOBBIM CUTYalLUsIM, OLleHUBATh NPHUOOGPETEHHBIH OMBIT;

yMeTb I[epeHOCUTb 3HaHUs 10 ¢U3UKe B MPAKTUYECKYI0 00/1acThb
*KU3He/lesITeJIbHOCTH;

yMeTb UHTETPUPOBAThb 3HAHHUS U3 Pa3HbIX IPeAMETHbIX 00/1aCTel;

BbIIBUTaTh HOBbIE UJeH, TPeJJiaraTb OpPUTMHAIbHbIE MOAXO/bI U pellleHuUs;
CTaBUTH MPOG6JIEMbI U 33/1a4H, IONYCKAKOIIMe aJIbTePHATUBHbBIE PElIeHHUS.

Pa6orta c uHpopmanueit:

BJIAJIETh HaBbIKaMU NOJydeHUs HHopMaluu (GU3UYECKOTro COAepKaHUs M3
HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJbHO OCYL[EeCTBJATH IMOUCK, aHAJIU3,
CHUCTeMaTH3alUI0 U UHTepIpeTaluio HHPOpMalUK Pa3JIUYHbIX BUJO0B U GopM
npe/iCTaBJIeHHS;

OIleHHUBATh AOCTOBEPHOCTb HHOPMALIUY;

HCIIOJIb30BaTh Cpe/iCTBA UHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
B pellleHUWH KOTHHUTUBHbBIX, KOMMYHUKAaTUBHbIX U OPTaHU3aLMOHHBIX 33a/ja4 C
cobJsitoleHMeM TpeGOBaHUM IProOHOMHKH, TEXHHUKM 0€30MacHOCTH, TUTHEHBI,
pecypcocbeperkeHHs], TPABOBbIX U 3THYECKUX HOPM, HOPM HHPOPMAIMOHHOMU
06e30IaCHOCTH;

CO3/1aBaTh TEeKCTbl GU3UUYECKOTO COZEP>KaHUsI B pa3IMYHbIX popMaTax Cc yU4ETOM
Ha3HayeHUsT WHPOpPMAIMU U LieJIeBOM ayAUTOPHUH, BbIOGHUpAsT ONTHUMAJIbHYIO
dopMy npejicTaBIeHUs U BU3yaTU3AIUH.

KoMMyHMKaTHUBHbIEe YyHHBepCaJIbHbIE y4eGHbIe JeCTBUSA:

OCYLIECTBJISATh 001leHH e HAa YpoKaxX GU3UKU U BO BHEYPOUHOU J1eATE/IbHOCTH;
pacno3HaBaTh NPeANOChIIKH KOHQIUKTHBIX CUTYAI[UN U CMAT4aTb KOHPJIUKTHI;
Pa3BEPHYTO U JIOTUYHO H3JaraTb CBOK TOYKY 3peHUsl C MCI0JIb30BaHUEM
S13bIKOBbIX CPEJICTB;

NOHMMATh M MCIOJIb30BaTh NpPEUMYyllecTBAa KOMaHJHOW W HWHAWBUAYaJbHOH
paboThl;

BbIOMpPATh TEMATHUKy M MeTOJbl COBMECTHBIX JEWCTBUM C y4ETOM OOLIUX
MHTEPECOB ¥ BO3MOXKHOCTEHN KaXKJ0r'0 YJleHa KOJIJIEKTUBA;

OpUHUMATh  LeJd  COBMECTHOU  JeATe/JbHOCTH, OpPraHU30BbIBAaTb U
KOOPAMHHUPOBAThb JEUCTBUA MO €€ NOCTHXKEHUIO: COCTABJATH IJIaH JeUCTBUH,
pacnpeensiTb PoJd C YYETOM MHEHMN YYACTHUKOB, OGCYXJATb pe3yJbTaThl
COBMECTHOU paboThI;

OIleHWBAaTh KAueCTBO CBOEro BKJIaZA U KaXKJOTr0 YYaCTHHKA KOMaH/AbI B OOIIWM
pe3yJibTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJsiaraTb HOBbIE€ TIPOEKTHI, OIeHWBAaTb HJAEU C TNO3ULUU HOBU3HBI,
OPUTHHAJIbHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBJSATh MO3WTUBHOE CTpaTeruyeckoe TMOBeJeHHe B  PpPa3JIMYHbIX
CUTYaIUSX, IPOSIBJSTH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MHULIUATUBHBIM.

PeryisiTuBHble yHMBepca/ibHbIe y4eGHbIe JeHCTBUSA
CamMoopraHM3anms:



CaMOCTOAITEJIbHO OCYIeCTBJIATh I103HAaBaTeJbHYI JeATeJbHOCTb B 006J1acTH
OU3NKU M aCTPOHOMMH, BBISABJSATH NPOO6JEMBI, CTaBUTh U (GOPMYJIUMPOBATH
COOGCTBEHHbIE 33/1a4H;

CaMOCTOSATEJIbHO COCTABJIATH IJIaH pelleHus PacYéTHbIX U KayeCTBEHHbIX 3a/ay,
IJIaH BBINIOJIHEHUS MPaKTUYEeCKOW paboThl C YYETOM HMMEWOIIUXCS PeCypcos,
COOGCTBEHHBIX BO3MOXXHOCTE! U NpeJouYTeHUH;

JlaBaTh OLleHKY HOBBIM CUTyalUsIM;

pacmMpsATb paMKH y4e6HOr0 NpejMeTa Ha OCHOBe JIMYHBIX IPeII0YTeHUH;
JleJlaTb  OCO3HAaHHBIM BBIOOP, apryMeHTHUpOBaTb ero, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a PelLlIeHUE;

OLleHWBATb NPUOOPETEHHBIN OMBIT;

crnoco6cTBoBaTh GOPMUPOBAHUIO U NMPOSIBJIEHUIO 3PYJULUU B 06/1acTU QU3UKH,
NOCTOSIHHO NOBBILIATh CBOM 00pa3oBaTebHbIN U KYyJIbTYPHbIX yPOBEHBD.

CaMOKOHTPOJIb, 3MOIIMOHA/IbHbIA UHTE/LJIEKT:

JlaBaTh OIIEHKY HOBBIM CHTYallUsM, BHOCUTb KOPPEKTHUBBI B [I€TEJbHOCTD,
OIIEHUBATb COOTBETCTBUE PE3YJIbTATOB LIeJIsIM;

BJIaZleTh HaBblKaMU M03HABaTeJbHOU pedieKCUU KaK 0CO3HAHUS COBepllaeMbIX
JleMCTBUHM U MBICTUTEJIbHBIX POLECCOB, UX Pe3yJ/IbTAaTOB U OCHOBAaHUH;
WCI0JIb30BaTh MPUEMBbI pedJIEeKCUHU [IJIsl OLEHKH CHUTYal[dM, BbIOOpA BEPHOTO
pelleHuUs;

yMeTb OILleHUBAaTh PHUCKU M CBOEBPEMEHHO IMPUHUMATb pelIeHUsT M0 UX
CHKEHUIO;

NpUHMMAaTb MOTHBbBI W apryMeHTbl JpyruxX I@pH aHaju3e pe3yJbTaTOB
JlesITeJIbHOCTH;

NPUHUMATb cebs1, MOHUMasi CBOM HEeLOCTATKU U JOCTOUHCTBA;

NpUHMMAaTb MOTHBbl W apryMeHTbl Jpyrux NpH aHaju3e pe3yJbTaTOB
JlesITeJIbHOCTH;

NpHU3HABaTh CBOE NPaBO U MPABO APYTUX HA OLIMOKHU.

B npouecce fOCTHKeHUS JTUYHOCTHBIX Pe3yJIbTAaTOB OCBOEHMS MPOrpaMMbl 0 QU3MKe
JUIl YpOBHSI cpeAHero oo6uiero o6pa3oBaHUs y O0OOy4alOIIUMXCd COBEPLIEHCTBYETCS
3MOLMOHA/IbHBIN UHTEJJIEKT, IpeAoaraniui copMUpOBaHHOCTD:

CaMOCO3HAHHs, BKJIIOYAIOLIEr0 CIOCOOHOCTH MOHUMATb CBOE 3MOILMOHAJIBHOE
COCTOSIHME, BH/JIETh HAIpaBJEHUSI PA3BUTHUS COOGCTBEHHOW 3MOLMOHAIBHOU
cdepbl, ObITh YyBEPEHHBIM B cebe;

CaMOperyJIMpOBaHUsl, BKJIKYAKIIEro CaMOKOHTPOJIb, yMeHHe NPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ TMOBeJEHHE, CINOCOOHOCTb aJanTUPOBATbCS K
3MOLMOHAJILHBIM W3MEHEHHUSM U MPOSBJATb THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTpeHHEeH MOTHBAlLMH, BKJOYAIOIIEH CTpeMJeHHEe K JOCTH)KEHHIO LieJd U
ycrnexy, ONTHMHU3M, HHUIMATUBHOCTb, YMeHHEe JeHCTBOBAaTh, UCXO/S U3 CBOUX
BO3MOXKHOCTEH;

3MIMATHH, BKJOYAKOIIEH CIMOCOOHOCTh MOHHMAaTh 3MOLMOHAJIBLHOE COCTOSHHE
JIpyTUX, YYUTBbIBAaTb €ro IpPH OCYyIeCTBJIEHUU OOIIeHUs], CIOCOOHOCTh K
COYYBCTBHUIO U COMIEPEKHUBAHUIO;



COLIMA/IBHBIX HaBBbIKOB, BK/IKYAIOUIMX CIOCOOHOCTh BbICTPAaUBaTh OTHOILIEHHUS C
JpyTUMM JIIOJbMH, 3a00TUTBCS, IPOABJIATE UHTEpeC U pa3peliaTb KOHQIUKTHI.

[TPEAMETHBIE PE3YJIbTATBI

K koHLy o0yyeHus B 10 Ksaacce npeaMeTHble pe3y/bTaTbl Ha yray6JEHHOM YpOBHeE
JIOJI’KHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Yy 00YYAKOIIUXCS YMEHU !

IIOHUMATb POJib GU3UKU B 3KOHOMHUYECKOH, TEXHOJOTHUYECKOH, 3KOJOTUYECKOH,
COLMA/IBHOM M 3TUYecKOM cdepax JesATeJbHOCTH YesOBeKa, poJjb U MeCTO
$bU3NKM B COBpEMEHHOW HAay4yHOW KapTHHE MHpa, 3HAYEHHUE ONHUCATEJIbHOM,
CHUCTeMaTHU3UpyIolllel, OObSCHUTEJbHOM UM  NPOTrHOCTUYECKON  QYHKIUHN
$U3MYeCKON TeOpUU - MeXaHUKH, MOJIEKYJAPHON QU3UKK U TEepMOJUHAMUKHY,
posnb ¢usmvyeckod Teopud B GOPMUPOBAHUM NpeJCTaBJeHUNA O (U3UYECKOH
KapTHUHE MUPa;

pasjnyaTh yCJOBUS NPUMEHUMOCTH MoJeJsiell U3UYecKUX Tesl WU TNPOLEeCcCOB
(ABNeHMH): HHepLMa/bHAs CHUCTeEMA OTCY€Ta, abCOJIOTHO TBEpPJAOE TeJo,
MaTepuajibHasd TOYKa, PaBHOYCKOpPEHHOe J[BW)XXeHHUe, CBOOOJHOe TaJieHue,
abcoJII0THO ynpyras AedopMalys, abCoa0THO yIpyroe U abCcoJI0THO Heynpyroe
CTOJIKHOBEHMS, MOJIeJIU T'a3a, XKUAKOCTU U TBEPJOTO (KPUCTAJIMYECKOTO) TeJa,
y/Jlea/IbHbIY a3, TOYe4YHbIN 3apsj, OZHOPOAHOE 3JIeKTPUYecKoe I0JIe;

pas/iMyaTh ycaoBUS (FpaHULbl, 06J1aCTH) NIPUMEHUMOCTU PU3UUYECKUX 3aKOHOB,
IIOHMMATb BCeOOIIUN XapakTep GyH/JaMeHTalbHbIX 3aKOHOB U OrPAaHU4YEHHOCTb
MCII0JIb30BAHHMA YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh U OOBACHATb MeXaHWYeCKHe NPOLLeCChl U ABJIEHUS, UCI0JIb3ys
OCHOBHbI€ I0JIO’)KEHUSI U 3aKOHbI MeXaHUKHU (OTHOCUTEJBHOCTb MeXaHUYeCKOro
JIBYKEHUS, bopmyJibl KMHEMaTHUKU PaBHOYCKOpPEHHOTI0 JIBIDKEHUH,
npeob6pasoBaHus ['anuies [l CKOPOCTU M NepeMelleHUs, 3akoHbl HbloToOHa,
INPUHLUI OTHOCUTEJBHOCTH ['annyiesi, 3aKOH BCEMUPHOIO TATOTEHMUS, 3aKOHBI
COXpaHeHMUs HMIyJbCa M MeXaHWYeCKOM 3HepruM, CBsA3b pabOTbl CUJBI C
M3MeHeHHeM MeXaHU4eCKOU SHepTUH, yCI0BUS paBHOBeCHUS TBEPAOro TeJsa), IpU
3TOM HMCII0JIb30BaTh MaTeMaTHU4YeCKoe BbIpaXKeHHWe 3aKOHOB, YKa3bIBAaTh YCJI0BUS
IPUMEHUMOCTH (U3MYEeCKUX 3aKOHOB: Ipeobpa3oBaHui [‘anuises, BTOporo u
TPeTbero 3akOHOB HbIOTOHA, 3aKOHOB COXpaHEHHUA UMIyJIbCa U MeXaHU4YeCKON
3HepryHy, 3aKOHa BCEMUPHOTO TATOTEHUS;

aHa/IM3UpOBaTb W OOGBACHATBH TeIJIOBble MPOLECChl W SBJEHUS, HCIOJb3ys
ocHOBHble nosiokeHUss MKT W 3akoHBl MoJIeKy/JsipHOM  QU3UKKU U
TepMOJUHAMUKHU (CBA3b JaBJIeHUs UJea/IbHOrO rasa co cpeJiHel KHHeTU4YeCKOn
3Heprven TeIJIOBOTO J[BWXKEHUS W KOHLEHTpaluued ero MOJIeKyJ, CBA3b
TeMIlepaTypbl BellecTBa CO CpeJjHEM KHUHETUYEeCKOW ISHepruerd TemJOBOro
JBIDKEHUA €ero 4acCTHl, CBA3b JaBJIeHUs H/ea/lbHOTO rasa C KOHLEeHTpaLueu
MOJIEKYJl U ero TeMIlepaTypoH, ypaBHeHHe MeHgeneeBa-KianelpoHa, nepBbId
3aKOH TepMOJMHAMMKH, 3aKOH COXPaHEHUs 3HEPruy B TEIJIOBBIX NpoIeccax),
IpA 3TOM MCI0JIb30BaTb MaTeMaTHYeCKOe Bblpa)KeHHE 3aKOHOB, YKa3blBaTb
yCJI0BHAA IPUMEHUMOCTU ypaBHeHUA MeHereeBa-KianelpoHa;



aHaA/IM3MUPOBAaTh U OOBACHATb 3JIeKTPUYECKHe SIBJIEHUS, HUCII0JIb3ysl OCHOBHbIE
IIOJIOKEHUS U 3aKOHBbI 3JIEKTPOJUHAMUKH (3aKOH COXpaHEHUs 3JIEKTPUUECKOro
3apa/a, 3akoH KyJioHa, NOTeHMa/IbHOCTD 3JIeKTPOCTATUYECKOTO I10JI, IPUHIUIT
CyllepIO3ULIUM  3JIEKTPUYECKUX [oJIed, TMpU ITOM yKa3blBasg YCJOBUSA
NIPUMEHUMOCTH 3aKoHa KyJioHa, a Takxe NpaKTU4YeCKH BaKHble COOTHOLUEHUS:
3akoHbl OMa /19 y4YacTKa LeNu U i1 3aMKHYTOU 3JIEKTPUYECKOU IieNH, 3aKOH
Joxoynsa-Jlenna, npaBuia Kupxroda, sakonel Papases /15 3/1eKTpoJIn3a);
onuchiBaTh (QU3UYeCKHMe TMpoLeccbl W fBJEHHUS, WCNO0Jb3ysd BeJUYHHBI:
nepeMelleHre, CKOPOCTb, YCKOpeHHe, HMMIYJbC TeJa U CUCTEMbl TeJs, CHJA,
MOMEHT CHJIbl, JaBJIeHHe, NMOTeHLHa/IbHasd 3Heprus, KWUHeTU4YecKas SHeprus,
MexaHU4YecKasl 9Heprus, paboTa CUJbl, [eHTPOCTPEMUTEbHOE YCKOPEHUe, CUIa
TAXKECTH, CUJIa YIPYTOCTH, CUJIA TPEHHUS, MOIIHOCTb, 3HEPrUusa B3aUMOJEeUCTBUA
TeJa ¢ 3eMJIéll BOJM3U €€ MOBEPXHOCTHU, 3Heprus ynpyrou aedpopmanuu
IPY>KMHBbI, KOJIMYECTBO TeIJIOThbl, abCOJIOTHAasA TeMIepaTypa TeJja, paboTa B
TepMOJMHAaMUKe, BHYTPEHHSS 3Heprus UJeaJlbHOr0 0OHOATOMHOI0 ra3a, pabora
UJleaJIbHOTO Ta3a, OTHOCUTEJIbHAasA BJIAXHOCTb Bo3ayxa, KIIJI wupeanbHOro
TEIJIOBOTO JABUraTeJisl; 3JIeKTpUYeCKoe I0Jie, HAPSXKEHHOCTb 3JIeKTPUYECKOTO
10JIl, HaNps»KEHHOCTb MOJIA TOYEYHOIO 3apfAfa WM 3apSKEeHHOro Iapa B
BaKyyMe W B JU3JIEKTPUKe, MOTeHIHa 3JIeKTPOCTAaTUYECKOIo MO0Jif, pa3HOCTb
NOTEeHLMAJIOB, 3JIEKTPOJBIXKYIAsA CUJIA, CHJIA TOKA, HaNpshKeHHWe, MOIIHOCTH
TOKa, D3JIeKTpUYecKass €EMKOCTb IIJIOCKOTO KOHJeHCaTopa, CONpPOTHUBJIEHHUE
ydyacTKa LeNnu C T[OCJe[0BaTeJbHbBIM M INapajjle/lbHbIM COeJUHEHUEeM
PEe3UCTOPOB, 3HEPIHUS IJIEKTPUYECKOI0 N0JI1 KOHJleHCaTopa;

O0OBbSACHATD OCOGEHHOCTHM MNpOTEeKaHUS (QU3UMYECKUX SIBJEHUH: MeXaHHYecKoe
JBIDKEeHHe, TeIlJIOBOoe JBW)KeHHe 4YacTHUL, BellecTBa, TelJOBOe paBHOBecHe,
OpoyHOBCKOe aABWxKeHHUe, Auddy3us, UCMapeHUe, KUIEHUWEe U KOH/leHcalus,
IJIaBJIeHUe U KpUCTa/l/IM3aL s, HalpaBJIeHHOCTb TelJionepesayy,
3JIeKTpU3alUs TeJ, SKBUIOTEHLHAJbHOCTb MOBEPXHOCTH 3apsKEHHOTrO
IIPOBOJHUKA;

IPOBOJAUTbL MCCIeJ0BaHUE 3aBHUCUMOCTH OJHOU (PH3UYECKOU BeJIUYHMHBI OT
JIpyrofl € HMCII0JIb30BaHWEM MPSAMBIX U3MEpeHHUH, NMPU 3TOM KOHCTPYyHMpOBaTh
YyCTaHOBKY, GUKCHPOBAThb pe3yJbTaThbl MOJy4eHHOW 3aBUCHMOCTU PU3NYECKUX
BeJIMYMH B BH/Jle I'PpadUKOB C YYETOM aOCOJIIOTHBIX NMOTPEIIHOCTEN W3MepeHuH,
JleJ1aTb BbIBO/bI 10 pe3yJIbTaTaM UCCJIe0OBAHHUS;

IPOBOJUTb KOCBEHHble U3MepeHUst GU3NYeCKUX BeJUYUH, IPU 3TOM BbIOMpATh
ONTHMaJIbHBIN MeTOJi U3MepeHUs], OLleHUBaTh abCOJIIOTHbIE U OTHOCHUTEJIbHbIE
NOTPELIHOCTH NPSAMBIX U KOCBEHHBIX U3MepEeHU;

IPOBOJUTbL ONBITHI IO INPOBEPKe IpeAJOKEeHHOW THUIOoTe3bl: IJIaHUPOBAThb
JKCIIEpUMEHT, COOMpaTh 3KCIEepHUMEHTAJbHYI0 YCTAHOBKY, aHaJU3UPOBAaTh
NI0JIy4YeHHble pe3yJibTaThl U ieJaTh BBIBOJ, O CTaTycCe Npe/JI0XKeHHON TUII0Te3bl;
co6Jt0JlaTh NpaBu/a 6e30MacHOrO0 TpyZa NpPU NpPOBeJEHUWU HCCIe[JOBAaHUN B
paMKax y4eOHOro 3KCllepuMeHTa, IPaKTUKyMa M y4yeGHO-UCC/IeloBaTeIbCKON U
IPOEKTHOM [eATeJbHOCTH C HCI0Jb30BaHWEM HU3MepUTEJIbHbIX YCTPOUCTB U
JIabopaToOpPHOTO 060PYAOBAHMUS;



e pelaThb pacyéTHble 33/la4M C IBHO 3aJlaHHOM M HesIBHO 3aZlaHHOM $H3MYecKOon
MO/le/Ibl0: HAa OCHOBAaHMU aHaJsM3a YCJ0BUSI 0O0CHOBBIBAThH BbIOOP (U3HUUECKOUN
MOJie/IM, OTBevawlllell TpeOGOBaHHUAM 3aadM, NMPUMEHATb (GOPMYyJibl, 3aKOHBI,
3aKOHOMEPHOCTU M MOCTYJaTbl (GU3UYECKUX TEOpUH INPU MCIMO0Jb30BAaHUHU
MaTeMaTH4YeCKUX MeTO/I0B pellleHUs 3a/a4, IPOBOAUTb PacyéTbl HA OCHOBAHUU
MMEIIIUXCS JaHHbIX, aHAJIM3UPOBATb Pe3yJbTaTbl U KOPPEKTUPOBATH METO/bI
pelieHHs C Y4ETOM NOJTyYeHHbIX pe3yIbTaTOB;

e pemaTh KayeCTBEHHbIE 33JlauM, TpebOylollMe MPUMeHEHUs 3HAaHUM W3 pa3HbIX
pa3fiesioB Kypca U3UKH, a TaKKe UHTErpandy 3HaHUW U3 JAPYrux NpejMeToB

eCTeCTBEHHO-HAay4YHOro  LMKJA:  BBICTpaMBaTb  JIOTUYECKYH  LENOYKY
paccyeHU# ¢ onopoi Ha M3y4yeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U PpU3HUYecKre
sIBJIEHUS;

® UCI0JIb30BaTh TEOpPeTUYECKHE 3HAHUS [Jis 00'bSICHEHUSI OCHOBHbIX NMPUHIUIIOB
paboThI VM3MEepPUTENbHBIX npuobopoBs, TeXHHUYECKUX YCTPOUCTB u
TE€XHOJIOTUYECKUX MPOIECCOB;

e TMpPUBOJAUTH NPUMEPHI BKJIAJA POCCUUCKUX U 3apyOeXKHbIX yYEHBIX-PU3UKOB B
pa3BUTHE HAyKH, B OO'bSICHEHHE MPOIECCOB OKpYKalolllero MUpa, B pa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

e QaHA/M3UPOBATh MU OLIEHUBATb MOCJEACTBUS ObLITOBOM M TMPOWU3BOJCTBEHHOU
JlesITEeJIbHOCTH 4YesI0BeKa, CBSI3aHHOU ¢ GU3WYECKHMMH IMPOIeccaMu, C MO3ULUHN
3KOJIOTUYECKOH 6e30MIacHOCTH, npeACTaBJeHUN 0 palMoHaJbHOM
NPUPOJOIOJb30BAHMH, @ TAKXKE PAa3yMHOM MCIIOJIb30BAaHUM JOCTHKEHUW HAYKH
Y TEXHOJIOTUM /151 Ja/IbHeNIero pa3BUTHS YeJI0BEYECKOr0 001 eCTBa;

e TMpPUMEHSATb pasJUyHble CNoco6bl paboThl ¢ HHPopManued GGU3UIECKOTO
COZlep>KaHUsl C UCNOJIb30BAaHUEM COBPEMEHHBIX UHPOPMALIMOHHBIX TEXHOJIOTHUH,
IpU 3TOM HCIOJb30BaTh COBpeMeHHble HWHGOpPMAIMOHHbIE TEXHOJIOTHUM JJisl
NIOMCKa, MepepabOTKU W TMpeAbsBIeHUS y4eOHOM W HAy4YHO-NOMYyJISPHOHU
HHbOpMaIMH, CTPYKTYPHUPOBAHUS U UHTeppeTanuy HHGOopMaIKH, OJyIYeHHOH
M3 pas3/IMYHbIX HCTOYHHUKOB, KPUTHUYECKH aHAJMU3UPOBATH IMOJYy4YaeMyo
MHbOpMalMI0 U OLlEHUBATh €€ JOCTOBEPHOCTb KaK Ha OCHOBE UMEIOLUXCS
3HAaHWH, TaK U HA OCHOBE aHa/IM3a UCTOYHHWKA UHPOPMALIUH;

® TMpOSIBJASAATb OpPraHU3aLMOHHbIE U TMO3HABaTeJbHble YMEHHSI CaMOCTOSITEJbHOTO
NpUoOGpeTeHHUsI HOBbIX 3HAHUHN B MPOIeCCe BBIMOJHEHUS MPOEKTHbIX U Y4eOHO-
McCie[0BaTe/NbCKUX paboT;

e paboTaTb B Tpymnle C MCIOJHEHUEM paA3JUYHBIX COLMAJbHBIX pOJIEH,
IJIAHUPOBATh PabOTy TpPYIbl, PallMOHAJbHO pacnpefesTb AesdTeJbHOCTh B
HECTAH/JApTHBIX CUTyalysX, aJleKBaTHO OLEHUBATh BKJ3J, KaXJOro U3
Y4aCTHUKOB I'PYIIIbl B pellleHHe paccMaTpUBaeMou Mpo6JieMbl;

e TMposIBJASATH MOTHUBALMI0O K OyAylled npodeccHOHaJbHOU [AeATEeNbHOCTH IO
CHenraabHOCTAM GU3UKO-TEXHUYECKOTO MPOoPHIIS.

K koHny obydenuss B 11 Kiaacce npegMeTHble pe3y/bTaThbl HAa yIrayOJEHHOM YpOBHE
JI0/KHBI OTPaXkaTb CPOPMHUPOBAHHOCTD Y 00YUYaIOIUXCA YMEHUH:

® T[OHUMAThb pPOJib PU3UKU B IKOHOMHUYECKOU, TEXHOJIOTUYECKOW, COLHAJIbHON U

3TUYeCKOM cdepax [JedATeJbHOCTH 4YeJOBEKa, poJb U MecTOo GU3SUKU B



COBpeMEHHOM Hay4YHOM KapTHHe MMHpaA, pOJib AaCTPOHOMHU B INPAKTUYECKOU
JleITeJIbHOCTU 4esJlOBeKa M JajibHellleM Hay4HO-TeXHUYEeCKOM pa3BUTHUH,
3HayYeHUe  ONUCATeJbHOM,  CUCTeMaTU3UPYWOILeH, OOBACHUTEJbHOM U
NPOTHOCTUYECKOW YHKIUMK (PU3UYEeCKOW Teopuu - 3JIEKTPOAUHAMUKH,
CrelMaJbHOM TEOPUH OTHOCUTEJNbHOCTH, KBAHTOBOM QU3UKH, poJib GU3HYECKON
Teopuu B pOPMHUPOBAHUHU NpeJCTaBJeHUN 0 GU3NYeCKOM KapTUHE MUpa, MECTO
dr3nYecKod KapTUHBI MUpPa B 0611eM Py COBPeMEHHbBIX eCTeCTBEHHO-Hay4YHbIX
npeJiCTaBJeHUN O IPUPOJE;

pasjvyaTh yCJOBUS NMPUMEHUMOCTH MoJeJsiell QHU3UUeCKUX Tesl WU TPOLEeCcCoB
(ABJIeHUI): OJHOpPOJHOE 3JIeKTPUYeCKoe U OJHOPOJHOEe MarHUTHOe 0,
rapMoHHYecKue  KoJsiebaHMs, MaTeMaTH4YeCKMH  MasTHUK, HJeaJbHbIA
NpyKMHHbIA MasTHUK, TapMOHUYECKUE BOJIHbI, HJl€aJbHbIH KoJebaTebHbIiI
KOHTYp, TOHKas JIMH3a, MOJeJiel aToMa, aTOMHOI0 AJipa U KBaHTOBOM MOJeJU
CBeTa;

pas/iMyaTh ycaoBUsS (FpaHUIbl, 06J1aCTH) NIPUMEHUMOCTU PU3UUYECKUX 3aKOHOB,
IIOHMMAaTb BCeOOIIUN XapakTep QyH/JaMeHTalbHbIX 3aKOHOB U OrPAaHU4YEHHOCTb
MCII0JIb30BAHHMA YaCTHbBIX 3aKOHOB;

aHa/IM3UpOBaTb U OOBACHATb 3JEeKTPOMAarHUTHble MpOLECChl W SBJIEHUs,
WCII0JIb3Ysl OCHOBHBIE I0JIOXKEHUS U 3aKOHBI 3JIEKTPOJAUHAMUKH U CIleljMaJlIbHOU
TEOPUU OTHOCUTEJIbHOCTU (3aKOH COXpaHEHUs 3JeKTPUYeCKOro 3apsja, cuja
Awmnepa, cusia JlopeHla, 3aKOH 3JIEKTPOMAarHMTHOM UHAYKLMU, npaBuio JleHna,
cBA3b J/IC caMOMHAYKIMM B 3JIeMEHTe 3JIEKTPUYECKOM LeNU CO CKOPOCThIO
WM3MEeHEeHUA CHWJIbl TOKa, MOCTYJIaThl CIelUaJbHOM TEeOPHUH OTHOCUTEJbHOCTU
JUHIITENHA);

aHa/IM3UpOBaThb U OODBACHATb KBAHTOBblE MNPOLIECCHl U ABJEHUS, HCHOJb3Ys
NOJIOXKeHHUS KBAaHTOBOM ¢u3MKU (ypaBHeHHe IJiHIITelHa A1 $oTo3dpdekTa,
nepBbIi W BTOPOM  moctyJgatbl  bopa,  NpUHLMD ~ COOTHOLIEHUS
HeonpegenéHHocTel [elizeHOepra, 3aKOHbl COXpaHeHUs 3apsAfoOBOTO MU
MacCoOBOr0 4HCeJl W 3HEPTUM B fAJlepHbIX peaKLUsX, 3aKOH paJJMOaKTHUBHOIO
pacnaza);

onuchiBaTh (QU3UYeCKHMe TMpoLeccbl W fBJEHUS, WCNO0Jb3ysd BeJUYHHBIL:
HaNPSKEHHOCTD 3JIEKTPUYECKOTO I10JIF, TOTEHI[AAJ 3JIEKTPOCTAaTUYEeCKOro MoJis,
Pa3HOCTb NOTEHIMAJIOB, 3JIEKTPOABUKYLAA CUJIA, UHAYKIMA MarHUTHOTO MO0JIs,
MarHMTHBIM TOTOK, cuja AMIlepa, MHAYKTHBHOCTB, 3JIEKTPOJBIXKYIAsA CHJIA
CaMOMHJYKLIMHK, 3SHeprusl MarHUTHOrO 1NoJil TNPOBOJHUKA C  TOKOM,
pPeJNATUBUCTCKUM MMIYJbC, [OJHAsA SHEeprus, 3Heprus IOoKos CBOGOAHOMN
YacTULbl, 3HEPTUSA U UMIYyJIbC GOTOHA, MAaCCOBOE YMCJIO U 3apsaj f4pa, SIHeprus
CBA3U A4Pa;

0O'BSACHATD 0COOEHHOCTH NpoTeKaHus dbusnueckux SIBJIEHUMU:
3JIeKTPOMAarHUTHasi HWHAYKLHWSA, CAaMOWHAYKLHS, pPe30HAHC, HHTepdepeHLUs
BOJIH, Judpakuus,  AucCHepcus,  I0JHOe  BHYTpPeHHee  OTpaXKeHHe,

doToanektpuueckun adpdekt (PortoaddexTt), anbda- U 6GeTa-pacnaabl s[jep,
raMMa-usJjydyeHue szep, ¢usnyeckhe NPUHLUIBI CHEKTPAJbHOrO aHajau3a M
paboThl J1a3epa;



onpe/iesiATh HalpaBJeHWe WHAYKIMKA MarHUTHOIO MOJIl NPOBOAHUKA C TOKOM,
cusbl AMniepa v cuibl JlopeH1a;

CTPOUTb M300pa)keHHUe, CO3/JaBaeMoe IJIOCKMM 3epKaJloM, TOHKOW JIMH30M, U
paccuYUTBHIBATh €0 XapaKTePUCTUKY;

IPUMEHSITb OCHOBOIIOJIATalole aCTPOHOMUYECKHEe MOHATHUS, TEOPUU U 3aKOHbI
JlJIsl aHaJIM3a U 00'bsiICHeHUs1 QU3NYECKUX NPOLECCOB, IPOUCXOAALIMX B 3BE€3/aX, B
3BE3HBIX CUCTEMAaX, B MEXTaJaKTUYeCKON cpefie; ABIDKEHUSI HEOECHBIX Tell,
3BOJIIOLIUM 3BE3]] U BcesleHHOM;

NPOBOAUTH  HCCIAe[0OBaHHME  3aBUCHUMOCTeH  QU3UYECKUX  BEJIUMYUH  C
MCI0JIb30BAaHMEM MNPSIMbIX U3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATb YCTAHOBKY,
buKcHpoBaThb pe3yJbTaThbl NMOJy4eHHOW 3aBUCHMOCTH (PU3NYECKUX BeJHUYHH B
BUZle TpadpUKOB C Yy4ETOM abCOJIIOTHBIX IMOTPEIIHOCTEM H3MepeHUH, JAesaThb
BBIBO/IbI 10 pe3y/ibTaTaM UCC/Ie/J0BaHuUS;

IPOBOAUTH KOCBEHHbIE U3MepeHUsT PU3UYECKUX BEJUYHH, IPU 3TOM BbIOUPATh
ONTHMaJIbHBIN MeTOJi U3MepeHUs], OLleHUBaTh abCOJIIOTHbIE U OTHOCHUTEJIbHbIE
IOTPEIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUH;

IPOBOAUTDL ONBITHl MO IPOBEPKE MNpPEJJOKEHHONW THUIOTE3bl: IJIAaHUPOBATh
JKCIIEpUMEHT, COOMpaTh 3KCIEepHUMEHTAJbHYI0 YCTAHOBKY, aHaJU3UPOBAaTh
HOJIy4eHHbIe Pe3y/bTaThl U JleJIaTh BbIBOJ, O CTaTyCe MPe/JI0KEHHONU I'MIIOTE3b;
OMUCBIBATh METO/bl I0JIy4eHN HAyYHbIX aCTPOHOMUYECKHX 3HAHUK;

co6Jt0/laTh NpaBu/a 6e30MacHOr0 TpyZa NpPU NpPOBeJEHUWU HCCIe[JOBAaHUN B
paMKax y4eOGHOro 3KCIepUMEeHTa, MPAaKTUKyMa M y4yeGHO-UCC/Iel0BaTENbCKON U
IPOEKTHOW JesTeJIbHOCTH C HCNOJIb30BaHHEM H3MEPUTEJIbHBIX YCTPOWUCTB U
JIabopaTOpPHOTO 000PYAO0BAHMUS;

pemaTh pacyéTHble 3a/la4y C IBHO 3aJJaHHOM M HesIBHO 3aJjaHHON $H3MYecKon
MOJZle/Ibl0: Ha OCHOBAaHMHM aHaJu3a YCJOBUS BbIOMpATh (pU3MYeCKue MOJeJH,
OTBeyawliye TpebGOBaHUSAM  33/a4M, MPUMEHATb (GOPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH W MOCTYJaTbl (QU3MYECKHX TEeOpUH INpPU MCINO0Jb30BaHUHU
MaTeMaTU4YeCKUX METO/I0B pellleHus 33/a4, IPOBOAUThL PacyéThl HA OCHOBAHUU
MMEIIMXCA JaHHbIX, aHAJIM3UPOBaTh pe3yJbTaTbl U KOPPEKTUPOBATb METO/bI
pelieHus ¢ Y4ETOM MOJTyYeHHbIX Pe3y/IbTaTOB;

peulaTb KayeCTBEHHbIe 3a/a4M, TpeOylwolide NPUMeHEHUsl 3HAaHUM U3 Pa3HbIX
pasfiesioB Kypca QU3MKH, a TaKKe UHTerpanydy 3HaHUW U3 JApYrux npejMeToB
€CTeCTBEHHO-HAy4YHOro  LHMKJA:  BBICTpAaMBaTb  JIOTUYECKYID  LEMOYKY
paccyieHH# ¢ Onopoi Ha M3yyeHHble 3aKOHbI, 3aKOHOMEPHOCTH U PpU3NYecKUe
sIBJIEHUS;

MCI0JIb30BaTh TeOpeTU4YecKHe 3HaHUsA [/ 00bsICHEHHUS OCHOBHBIX NMPUHLUIIOB
paboThl U3MEpUTEJNbHbIX  NPUOOPOB,  TEXHUYECKHX  YCTPOHUCTB U
TEXHOJIOTHYeCKHX POLeCCoB;

IPUBOJAUTHL NMPHUMeEPhl BKJIQJA POCCUUCKHUX M 3apyOeKHBbIX Y4EHbIX-PU3UKOB B
pa3BUTHE HAYKH, B OO'bSICHEHHE INPOLECCOB OKPY:KAIOIIero MUpa, B pa3BUTHE
TEXHUKU U TeXHOJIOTUH;

aHAM3WpOBaThb U OLEHUBATb IOCJEACTBUS ObITOBOM U MPOHU3BOACTBEHHOMH
JlesITeJIbHOCTU 4YesIOBeKa, CBI3aHHOM ¢ U3UYECKHMMHM MPOLieccaMM, C MO3UIUN
3KO0JIOTUYEeCKOH 6e30MacHOCTH, npejcTaBaeHUN ) palOHaJIbBHOM



IPUPO/JONOJb30BAaHUY, @ TaKXKe Pa3yMHOM MCIO0JIb30BAaHUHU JOCTHXKEHUN HayKH
Y TEXHOJIOTUH AJ151 Ja/IbHENIIIEr0 Pa3BUTHS YeJI0BEYECKOT0 0011leCTBa;
IPUMEHATb pa3JiniHble CHOCOOBI paboTel ¢ HHPopManued ¢GU3UYECKOTO
COJlep>KaHUsl C HUCII0JIb30BaHHEM COBPEMEHHBIX HMHPOPMALMOHHBIX TEXHOJIOTHUH,
Ipyd 3TOM HCHOJIb30BAaTh COBpeMeHHble MHPOPMALMOHHble TEXHOJOTHM JJs
IIOMCKA, TMepepabOTKM U TMpeabsBJeHHs Yy4eOHOM W HAy4YHO-MOMYJSIpHOMN
MHpopMalyHy, CTPYKTYPUPOBAaHUS U MHTepIpeTali UHGOpMaLMK, T0JIyYeHHOH
M3 pa3/JIMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAJM3UPOBATh MOJYYaeMYIO
MHPOpMalMI0O U OLleHWBAaTb €& JO0CTOBEPHOCTb KaK Ha OCHOBE MMELUXCS
3HAHUH, TaK U HA OCHOBE aHa/IM3a UCTOYHHKA UHOPMaALUY;

NPOABJATh OpPraHU3allMOHHbIe U NO3HaBaTeJbHble YMEHHUS CaMOCTOSITE]bHOTO
puo6GpeTeHMs] HOBbIX 3HAaHUM B INpoliecce BBINOJHEHUS NMPOEKTHBIX U y4yebHO-
McCie[0BaTe/bCKUX paboT;

paboTaTb B TIpynmne C HCIOJHEHUEM Ppas3UM4YHbIX COLMAJBHBIX pOJIEH,
IJIAaHUPOBATh paboOTy TpyNNbl, palMOHAJBHO paclpefessTh AeATeJbHOCTb B
HECTAaHJAPTHBIX CHUTYyalUsX, aJleKBaTHO OL€HUBATb BKJIAJ KaXJoro u3
YYaCTHUKOB I'PYIIbI B pellieHMe paccMaTpUBaeMou po6/ieMbl;

NpOSIBJSATh MOTHBALMI0O K Oyayiled npodeccHOHaJbHOU JesATeJbHOCTH 10
CNelyaJlbHOCTAM PU3NKO-TEXHUYECKOTI0 NPOPUIs.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosinyecTBo 4acos
Ne HauMeHOBaHUe pa3jesioB U TeEM JneKTpoHHbIEe (UPpOBLbIE)
KonTposbHblie IIpakTHyeckue
n/m mnporpaMmsl Bcero oOpa3oBaTeJIbHbIE pecypchl
pa6oThl pa6oThl
Pasgen 1. HAYUHBIM METO/, IO3HAHHUA MTPUPO/IbI
1.1 Hay4HbI¥ MeTO/ O3HAHUSA IPUPO/bI 6 Bubmorera LOK
' y A pHpoA https://m.edsoo.ru/f16b68d7
HToro no pasaeny 6
Paspen 2. MEXAHHUKA
bubaunoreka LIOK
2.1 K 10 1
aHeMaTira https://m.edsoo.ru/f16b68d7
bubaunoreka LIOK
2.2 10
/MHaMika https://m.edsoo.ru/f16b68d7
2.3 CraTuka TBEpJOro Tesa 5 1 Bubmorera LOK
' PA https://m.edsoo.ru/f16b68d7
2.4 3aKOHbI COXpaHEeHUs B MeXaHUKe 10 1 Bubmotera LlOK
' P https://m.edsoo.ru/f16b68d7
HToro no pasaeny 35
Paspgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJJNHAMUKA
31 OCHOBBI MOJIEKYJIAPHOKUHETUYECKOU 15 1 BbubanoTeka LIOK
' TEOPUH https://m.edsoo.ru/f16b68d7
bu6 OK
3.2 TepmoauHamuka.TemnoBble MallUHBI 20 1 hgnjsl:y;(;rrrr?.}ézzio.ru/fl6b68d7
3.3 ArperaTHble COCTOSIHUA BelleCTBa. 14 1 bubsauoTteka [JOK




®a3oBble nepexobl

https://m.edsoo.ru/f16b68d7

HToro no paszgeny 49
Pa3aen 4. 3JIEKTPOANHAMUKA
bu6anoTteka [JOK
41 neKTpHIECKOe noJie 24 https://m.edsoo.ru/f16b68d7
4.2 [ToCTOAHHBIHN 3JIeKTPUYECKUH TOK 24 BuGorexa LOK
' p https://m.edsoo.ru/f16b68d7
4.3 ToKHu B pa3/JIMYHBIX cpeJax 6 BuGorexa OK
' p peA https://m.edsoo.ru/f16b68d7
HToro no pasgeny 54
Pazzen 5. PUSUYECKUN IPAKTUKYM
bu6anoTteka [JOK
5.1 )] % 16 16
HSHHECKHH IpakTHIM https://m.edsoo.ru/f16b68d7
HToro no pasaeny 16
PeseDEHOE Bhe 10 bubanoreka LIOK
BHOeE BpeMd
p p https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME




11 KJIACC

Ko/sin4yecTBO 4acoB

Ne HaumeHOBaHUe pa3zesioB U TeM JdnexkTpoHHble (LHdpoBbIE)
KontposbHblie [IpakTHyecKue
n/m NMporpaMmbl Bcero oOpa3oBaTeJ/IbHbIE PeCypPChl
pa6oThI pa6oThI
Paspaen 1. 3JIEKTPOJUHAMHUKA
bubanoreka LIOK
1.1 M 14
ATHITHOE HoJe https://m.edsoo.ru/39859ef1
1.2 JaeKTpoMa a K 13 1 Bubanoreka LOK
. JIEKTPOMarHUTHas UH usi
P AVER https://m.edsoo.ru/39859ef1
HToro no paszgeny 27
Paspaen 2. KOJIEBAHUSA U BOJIHbBI
bubanoTteka [JOK
21 Mexanuteckue Kosebamis 10 https://m.edsoo.ru/39859ef1
bubanoreka LIOK
2.2 d 6 15
JICKTPOMATHITHDIC KOJEHARHA https://m.edsoo.ru/39859ef1
53 MexaHu4eckue U 10 1 bubanoreka LIOK
' 3JIEKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/39859ef1
bu6anoTteka [JOK
2.4 0 25 1
i https://m.edsoo.ru/39859ef1
HToro no pasaeny 60
Pasgen 3. OCHOBBI CIEIIMA/IbHOM TEOPUU OTHOCUTE/JIBHOCTHU
bubaunoreka LIOK
3.1 0 CTO 5 1
CHOBD! https://m.edsoo.ru/39859ef1
HToro no pasgeny 5




Pasgen 4. KBAHTOBAA ®PU3UKA

41 KopnyckyisipHO-BOJIHOBOU 15 BbubanoTeka LIOK
' JlyaJIu3M https://m.edsoo.ru/39859ef1
bubanoreka LIOK
4.2 ) 5
vsra aroma https://m.edsoo.ru/39859ef1
43 ®u3uKa aTOMHOTO Apa U 5 bubaunoteka [JOK
' 3JIeMeHTapHBIX YaCTHI] https://m.edsoo.ru/39859ef1
HToro no pasaeny 25

Paspaes 5. 3J/IEMEHTbBI ACTPOHOMUWU U ACTPOPU3UKHU

c1 JJieMeHTbl aCTPOHOMUU U 12 BbubanoTeka LIOK
' acTpodu3uKHU https://m.edsoo.ru/39859ef1
HToro no paszgeny 12
Pazaesn 6. ®USUYECKUA TPAKTUKYM
. bub6anoTteka [JOK
61 (PUSHIECKHH TPAKTHKYM 16 16 https://m.edsoo.ru/39859ef1
HToro no pasaeny 16
Pasgen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremMaTu3anusa U 060061LeHUe
| e
' A » TPHODP https://m.edsoo.ru/39859ef1
npU U3ydyeHUH Kypca pusuku 10 -
11 knaccoB
HToro no pasaeny 15
PesepBHOEe BpeMs 10 BubanoTeka LJOK




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

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
KosinmyecTBO 4acoB
Ne Jara JneKTpoHHbIe HHMPOBLIE
n/n Tema ypoka Bcero Konrponbnsie  Ipaxruieckue U3y4yeHUsA oOOpa3oBaTesIbHbIE pecypcChl
pa6oThl pa6oThl
1 duzuka - pyHAaMeHTaIbHas 1 bubaunoreka [JOK
HayKa 0 mpupo/ie https://m.edsoo.ru/1beef346
Hay4yHb1il MeTOZ TO3HAHUA U
2 MeZOﬂbI Hccne;:)BaHHﬂ 1 Bubmotexa I{OK
. https://m.edsoo.ru/3a7fde29
dU3nYeCcKUX sBJIEHUN
JKCIIepMMEHT U TEOPUS B
3 nporiecce N0O3HaHUA 1 BbubanoTeka LIOK
npupozbl. HabsozeHue u https://m.edsoo.ru/34c49931
3KCIEepUMEHT B QU3HKe
4 Crnoco6bl U3MepeHuUs 1 bubaunoreka [JOK
bUBUYECKUX BEJTUYUH https://m.edsoo.ru/ca2def03
Ab6cosoTHad U
c OTHOCHUTEJIbHAs 1 bubanoreka LIOK
NOTPEIIHOCTH U3MePEeHU https://m.edsoo.ru/7f18fda3
dbu3NYeCKUX BeJTUUUH
MogenvpoBaHue B GpU3UKe.
Posib 1 MecTo GU3UKU B
OpPMUPOBaHUU
6 S)OBppeMF()eHHoﬁ Hay4YHOM 1 Bubmorera LOK
https://m.edsoo.ru/eabbded1
KapTHUHBbI MUDA, B
NpaKTU4YeCKOU
NesITeJIbHOCTH JIoJen




MexaHU4YeCcKoe JIBUXKEHHUE.
Cucrema oTcyeTa.

7 OTHOCUTENBHOCTD bubanoreka LIOK
MeXaHU4YeCKOro ABUKEeHHUS. https://m.edsoo.ru/e9a52f02
[Ipsimasa u obpaTHas 3afa4yu
MeXaHUKHU
Paguyc-BekTop
MaTepHa/bHOW TOYKH, ero
8 MNpPOEKI WU Ha OCU BbubanoTeka LIOK
KoopauHaT. TpaekTopus. https://m.edsoo.ru/30a108a5
[lepemewmenue. Ckopoctb. Ux
MPOEKI WU HAa OCH KOOPAHUHAT
PaBHOMepHOe
NpsAMOJIMHENHOE JIBIXKEHHUE.
9 Fgac]mqecxoe omi:al—me Bubamoreka LOK
https://m.edsoo.ru/89ba7190
paBHOMEPHOTO
NpPSAMOJIMHEMHOTO JBUKEHUS
10 C/ioxxeHUMe nepeMelleHu U bubaunoreka [JOK
cKopocTel. PemieHue 3aia4 https://m.edsoo.ru/761d18aa
HepaBHOMepHOe BHKEHUE.
MraoBeHHas CKOPOCTb.
11 YckopeHue. HpﬂleI)OJIHHeﬁHoe Bubmorera LOK
https://m.edsoo.ru/a99549a7
JIBIDKEHME C IOCTOSIHHBIM
YCKOpeHHEeM
['padpurueckoe onvcanue
12 HI];HCIEIOJII/IHeI‘/’IHOI‘O JBUKEHHUA Bubmoreia LOK
https://m.edsoo.ru/b7560bbf
C IOCTOSIHHBIM YCKOPEHUEM
13 CBoOOAHOE NaJleHHUe. bubaunoreka LIOK




YckopeHue cBOGOHOTO
naZieHus. 3aBUCMMOCTD
KOOPAMHAT, CKOPOCTH,
YCKOpEeHHUs OT BpEMEHH U UX
rpaduku

https://m.edsoo.ru/f738109c

JIBM>KeHUe Tena,

bubanoTteka [JOK

14 Gpoutenroro nogyraom i https://m.edsoo.ru/71cbbafs
TOPU30HTY
KpuBoJinHelHOe JBHXKEHUeE.
JIBH>KEHME 110 OKPY>KHOCTH.
15 YrJyioBas v TMHENHasA bubanoreka LIOK
cKopocTb. [lepro v yacToTa. https://m.edsoo.ru/33196fbe
LleHTpocTpeMUTebHOE U
MIOJIHOE YCKOpEeHHe
16 KoHTposibHas pabotaNel no BbubanoTeka LIOK
TeMme "KnuHeMaTuka" https://m.edsoo.ru/1242f32e
IepBbIi 3aK0H HbloTOHA.
WHepuuasbHble CUCTEMbI
17 oTcuéTa. [IpuHuun BbubanoTeka LIOK
OoTHOCHTesibHOCTU [anunes. https://m.edsoo.ru/5a9e4a64
HeuHepipaibHble CUCTEMBI
0TCYéTa
Cusia. PaBHOZeHCTBYOIIAS
18 cuJa. BTOpOg 3a}<0Hy B Bubamorera LOK
https://m.edsoo.ru/141d3837
HbroToHa. Macca
19 B3zaumogeiicTBue Tel. bubanoreka LIOK
TpeTtuii 3akoH HeloTOHa https://m.edsoo.ru/57dba505
20 [IpyHLMI Cyneprno3uL U Bu6anoteka LIOK




cuJ. PenleHure 3a7a4 Ha
NpMMeHeHUe 3aKOHOB
HproToHa

https://m.edsoo.ru/bdf997fb

3aKOH BCEMUPHOTO

TATOTEHUS.
21 JKBUBAJIEHTHOCTD Butamorexa LlOK
N https://m.edsoo.ru/9aba2b0a
rpaBUTALMOHHOU U
MHEpPTHOM MaccChl
29 Cuuia TSXKeCTHU Y yCKOpeHue bubaunoreka [JOK
CBOOOJHOTIO NMaJeHUus https://m.edsoo.ru/22757f26
/IBU>keHMe HeGeCHBIX TeJl U
HX UCKYCCTBEHHBIX
23 Cl'IYTHIj’KOB. [lepBas Bubmorera LOK
https://m.edsoo.ru/11abfa0a
KOCMHYECKasi CKOPOCTb.
3akonbl Keriepa
24 Cusa ynpyroctu. 3akoH ['yka. BbubanoTeka LIOK
Bec Tesa https://m.edsoo.ru/0ae2cd84
Cuna Tpenus. [Ipupoga u
BU/bl CUJI TPEHHUS. bubauoteka [JOK
25 JIBM>KEHME B )KUJKOCTH U https://m.edsoo.ru/1fa86499
rase C y4éTOM CHJIbI https://m.edsoo.ru/2cb29676
CONPOTHBJIEHUS Cpe/bl
aBJIeHUe.
26 'lE[I/I,L[pOCTaTI/I‘{ECKOE Bubmorera LOK
https://m.edsoo.ru/a28aa7ad
AaByieHue. Cuia Apxumeza
A6cot0THO TBEP/0€ TEJIO. bubauoteka [JOK
27 [loctynaTtesibHOE U BbubanoTeka LIOK

BpallaTeJbHOE JBHXKEHUE

https://m.edsoo.ru/2b95d57e




TBep/IOro Tesa

MOMEHT CUJIbI

28 OTHOCUTEJIbHO OCU Bubmorera LOK
https://m.edsoo.ru/653d3459
BpalyeHud. [linedo cuibl
CJIo2KeHue cuJ,
MPUJIOKEHHBIX K TBEPJIOMY
29 Tesy. LleHTp TsXKecTH TeJa. bubaunoreka [JOK
YcyoBUSsI paBHOBeCHUS https://m.edsoo.ru/9aa79a7d
TBepAoro TeJsa. Buapl
paBHOBECHS
30 Pemenue 3aa4 Bubsmotexa {OK
https://m.edsoo.ru/dclcaac0
KoHTposibHas pab6oTaNe2 mo
31 TeMe I'?[[I/IHaMI/III)(a. CraTuka Bubamorexa LOK
.\ https://m.edsoo.ru/9f5a574c
TBEpPAOro Tesa
WUmnysibc MaTepuaibHOU
TOYKHU, CUCTEMBI
MaTepHaJibHbIX TOYeK. LleHT
32 Macc I::I/ICTeMbI e Bubanoreka LOK
https://m.edsoo.ru/4bb8294b
MaTepHUabHbIX TOYEK.
TeopeMa o ABUKEHUU
LeHTpa Macc
WUmnysibC cUbl U UBSMEHEHUE
33 HMMIIyJIbCa Tesa. 3aKOH BbubanoTeka LIOK
COXpaHEeHHUsT UMIYJIbCa. https://m.edsoo.ru/13f0a221
PeakTuBHOe ABUXKeHHE
34 MomMeHT umnyJsibca BbubanoTeka LIOK

MaTepua/IbHOM TOYKHU.

https://m.edsoo.ru/d6532eb9




[IpencrasieHue o
COXpaHEeHUHU MOMEHTA
VMIMIIyJ/IbCa B [IeHTPaJIbHbIX

MOJISIX
35 PemieHnue 3agau Bubamoreka LOK
https://m.edsoo.ru/f7706d63
Pa6oTa cuJibl Ha MaJioM U Ha
36 ?gzg)‘:{c:\;r;eepememeﬂnn. Bu6banoreka LIOK
https://m.edsoo.ru/913974c7
npeJiCTaBJeHUe PabOThI
CUJIbl. MOIITHOCTH CUJIbI
KrnHeTu4yeckas aHeprus.

37 Teopema 06 U3MeHeHUH bubaunoreka LIOK
KUHETUYECKOU SHEPTHUH https://m.edsoo.ru/9a5e2e74
MaTepua/IbHOM TOUYKHU
[ToTeHMaNbHBIE U
HeNnoTeHIha/JbHble CUJIbI.

38 HOTGHL[I/IL:UIbHaH 3Heprus. Butamorexa LlOK

https://m.edsoo.ru/554bafcc
BTopas kocMuyeckas
CKOpPOCThb
TpeTbs kKocMUYeCKast
cKopocTb. CBsI3b paboThI
o | S
https://m.edsoo.ru/f57b4e01
3HEpPIryUM CUCTeMBbI TeJsl. 3aKOH
COXpaHeHUsI MeXaHU4eCKOH
3HEepruu
40 Ynpyrue u Heynpyrue BubanoTeka LIOK




CTOJIKHOBEHHUA. YpaBHeHUe
BepHy/u A1 neaJlbHOU
XKUJKOCTH

https://m.edsoo.ru/f30f43b6

KoHTposibHas paboTta Ne3 mno

bu6anoTteka LJOK

H reme "SaK?HbI COXPAHEHHA B https://m.edsoo.ru/474e7c4a
MeXaHUKe
PasBuTHE NpeacTaBIeHUN O
NpUpPO/ie TEMIOTHL Bu6norexa LOK
42 OcHoBHble nonoxxkeHnusa MKT.
https://m.edsoo.ru/b0a4445f
JAuddysusa. BpoyHoBckoe
JIBUKEHUE
CTpoeHue ra3oo06pa3HbIX,
KUJIKUX U TBEPJbIX TeEJ.
43 Xa;aKTep ABHfKiHMﬂ u Bubamoreka LOK
° https://m.edsoo.ru/c44d02e?2
B3aMMO/IeMCTBUS YaCTHI],
BellecTBa
Macca u pasaMepbl MOJIEKYJT
44 (aTomoB). KosinuecTBO BbubanoTeka LIOK
BelecTsa. [locTossHHasA https://m.edsoo.ru/c5b72ab7
ABorazpo
45 Temnepartypa. TemioBoe bubaunoreka [JOK
paBHOoBecue. lllkasa lenbcus https://m.edsoo.ru/0070d493
46 Pemienue 3agau Bubsmotexa {OK
https://m.edsoo.ru/1531aba5
47 WpeanbHbiM ra3. 'a3oBbie bubanoreka LIOK
3aKOHbBI https://m.edsoo.ru/1deb2367
48 YpaBHeHue MeHpeneeBa- BbubanoTeka LIOK

KinanelipoHna. Pemienue 3agau

https://m.edsoo.ru/8d12c¢328




Ab6costoTHas TeMnepaTypa.

bubanoreka LIOK

49 3akoH /laabToHa https://m.edsoo.ru/14e02d1f
o | Mmpmes s
https://m.edsoo0.ru/68878d51
KOJINYEeCTBOM BellleCTBa
['paduueckoe
1 npesacTaBJgeHue bubaunoreka [JOK
H30IPOIECCOB: U30TEPMa, https://m.edsoo.ru/1344327b
M30X0pa, h306apa
bubaunoreka LIOK
52 Ocrioproe yparerme MKT https://m.edsoo.ru/c8094721
53 Pemenue 3agay Bubsmotexa I{OK
https://m.edsoo.ru/10265a05
CBs13b aOCOJIIOTHOM
TeMIlepaTyphbl
TepMOJUHAMHUYECKON
54 CUCTEMBI CO CpeiHEN https://m.edsoo.ru/c38af875
KWHeTUYeCKOU 3Heprueun
MOCTYIaTEeJbHOr0 TEIJIOBOTO
JBW)KEHHSs €€ 4aCTulj,
060061eHUE U
55 CI/ICTeT/IaTmauHH 3HaHUH 110 Bubmotexa I{OK
., ., https://m.edsoo.ru/09d12fd8
TeMme "OcHoBbl MKT
6 KonTposibHas paboTaNe4 mo bubauoteka [JOK
TeMe "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepMoguHamMmHuyeckas Bu6uoreka LOK
57 cucTeMa. 3aJlaHMe BHELIHUX

ycaoBuH s T/l cucTeMsbl.

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




BHelllHUe U BHYTpeHHUE
napaMmeTtpsl. [lapameTtpsl T/]
CHUCTEeMBbI KaK CpeiHUe
3HaYeHUd BeJIUYHUH,
OINHMChIBAIOIIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hayasio

TepMOJIMHAMHUKH.
58 Cafaon?)omBoanaﬂ Bubamoreka LOK
https://m.edsoo.ru/8ec512f0
pesiakcauua T/l cucteMbl K
TeNnJIOBOMY PaBHOBECHIO
Moaenb ujieajibHOTO ra3a B
59 TepﬂMO,CLI/IHL;MI/IKe. YcnoBus Bubamorera LOK
. https://m.edsoo.ru/29355001
NPUMEHHUMOCTH 3TOU MOJIeJIN
YpaBHeHUe MeHeeeBa-
60 KianeﬁpOHa U Bilpaxcem/le Bubanoreka LOK
. https://m.edsoo.ru/bal178d0
JlJ1s1 BHyTPEHHEN SHEPTUU
Bripaxkenue s
BHYTpPeHHeH 3Heprumu
61 O,ELEOI;TOMHOFO Hp,aeaanoro Bubanoreka LOK
https://m.edsoo.ru/ac5cac15
raza. KBazucraTuueckue u
HeCcTaTU4eCKHUe MPOLEeCCh
JdyieMeHTapHas paboTa B
TepMOJIMHAMHUKE.
62 Bb?‘{I/ICLJLIEHI/Ie paboThl MO Bubmorera LOK
https://m.edsoo.ru/741d5738
rpad UKy npoiiecca Ha pV-
JiuarpaMmme
63 Tensionepenaya kak cnoco6 Bu6anoTeka LJOK




W3MEeHEeHVS BHYTPEeHHeH
sHepruu T/l cuctembl 6e3
COBeplIeHHs paboThl

https://m.edsoo.ru/3d734561

KoHBeKknug,
64 TGHJIOHSOBOAHOCTb, Bubsmotexa {OK
https://m.edsoo.ru/157b54cd
U3JlyyeHnue
KosinuecTBO TENJIOTHI.
Tens0€éMKOCTH TeJia.

65 YpenbHasa v MoJiipHasd bubaunoreka [JOK
TeIlJIOEMKOCTH BelllecTBa. https://m.edsoo.ru/7ba67355
YpenbHas TenJjoTa CropaHus
TOIJINBA

66 PacyéT Koaim4yecTBa TENJA0ThI bubanoTteka [JOK
NpH TemJiomnepeaaye https://m.edsoo.ru/1db5ad4e
[lonsTHe 06 agrabaTHOM

67 npouecce. He;BbH?I 3aKOH Bubmorera LOK

https://m.edsoo.ru/d8098824
TepMOJVHAMHUKHU
KoJsinyecTBO TeNJIOTHI U

68 paboTa Kak Mephbl bubauoteka [JOK
HM3MeHEeHHsI BHYTPEHHeH https://m.edsoo.ru/b047alcd
sHepruu T/l cucTteMbl
BTopo¥#i 3akoH
TepMOJVHAMUKHU JI

69 pPaBHOBECHBIX U BbubanoTeka LIOK
HepaBHOBECHBIX MPOIECCOB. https://m.edsoo.ru/c6f4f464
Heob6paTumMocCTb NpUPOJHBIX
IpPOLIECCOB

70 [IpuHLUIIBI AEeUCTBUA bubaunoreka LIOK




Ters1oBbIX MamuH. KII/J]

https://m.edsoo.ru/2e945513

71 MakcuMa/ibHOe 3HaueHue bubanoreka LIOK
KIIJ. llukn KapHo https://m.edsoo.ru/fe3857b9
72 Pemenue 3aa4 Bubanorexa LOK
https://m.edsoo.ru/b3efal8b
JKoJIoOTUYECKHE aCTIEKThI
HCI0JIb30BaHHUSA TEIJIOBbIX
73 apurartesen. TemnoBoe Bubsmotexa {OK
. https://m.edsoo.ru/9867aaa7
3arpsi3HeHHe OKpy Karolen
cpeabl
74 Pemienue 3agau BuGamorexa I[OK
https://m.edsoo.ru/c8c70432
060061IeHUEe U
75 cUcTeMaTH3alus 3HaHUH 110 bu6anoTteka [JOK
TeMe "TepMoJUHAMHUKA. https://m.edsoo.ru/28d62b3f
TensioBble MalIUHBI"
KoHTposbHas paboTa Ne5 no
76 TeMe BTepMO,E[II/:HaMI/IKa. Bubamorera LOK
. https://m.edsoo.ru/1b6e26¢5
TemnsioBble MalIMHbI
[lapoob6pazoBaHue u
77 KOoHJeHcauus. Ucnapenue u bu6anoTteka [JOK
KUIIeHHe. Y aeJabHas TeloTa https://m.edsoo.ru/6f8e6777
napoo6pa3oBaHUs
HachbileHHbIe
HeHachblllleHHbIE Naphl. Bu6anorexa LOK
78 KauyecTBeHHast 3aBUCUMOCTb

IIJIOTHOCTH U AABJIEHHUA
HACBbIINE€HHOTO IMapa OT

https://m.edsoo.ru/f5¢17d02




TeMIlepaTypbl, UX
HE3aBUCUMOCTb OT 06'bEMa
HACBIIEHHOTO Mapa.
3aBUCHMMOCTb TeMIlepaTypbl
KUIIeHHUs OT JIaBJIEHUS B

XKUAKOCTH
o | o
https://m.edsoo.ru/30ebbb79
OTHOCHUTEJIbHAs BJA>KHOCTh
80 PemeHue 3ama4 Bubamorexa L[OK
https://m.edsoo.ru/18e95ff3
Teéppoe TeJo.
Kpucrannuyeckue u
81 anIZopQ)HbIe TeJa. Bubamoreka LOK
. https://m.edsoo.ru/20a88a03
AHH30TpOMNUSA CBOUCTB
KPUCTAJIJIOB
[lnaBieHue U
82 KpUCTa/lJIM3anud. Y jeJbHad bubanoreka LIOK
TeIJIoTa MJIaBJIeHHSI. https://m.edsoo.ru/6ee91e9f
CybainManus
Jedopmanyu TBEpAOTO Tea.
PacTskeHHe U CxaTHe.
83 Casur. Moayssb IOHra. Bubsmotexa I{OK
https://m.edsoo.ru/dalaab10
[Ipenen ynpyrux
nebopmanuit
TemioBoe ?acmlz.l.peﬂne Bu6uoreka LOK
84 KUKOCTEN U TBEPAbIX Tell.

AHI‘apMOHI/IBM TEeIJIOBbIX

https://m.edsoo.ru/7ba5edf2




KoJiebaHHH YaCTUI, BelllecTBa

85 [Ipeo6pa3zoBaHue IHEPTUHU B BbubanoTeka LIOK
¢daz3oBbIX epexoaax https://m.edsoo.ru/97a0672f
86 YpaBHeHUe TenJ0BOro Bbubanoteka LIOK
6asaHca https://m.edsoo.ru/ab1521fb
87 Pemenue 3aa4 Bubsmotexa {OK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTs>KEHHUE.
KanunnsipHble siBJIeHHUS.
a3 JlaBieHue o/ bub6anoTteka [JOK
HCKPUBJIEHHOU https://m.edsoo.ru/b42f1f97
MOBEPXHOCTBIO YKUKOCTH.
®opwmyaa Jlansaca
O6o61eHre U
cucTeMaTH3alys 3HAaHUU 1o
89 TeMe "ArperaIiHbIe Bubmorera LOK
https://m.edsoo.ru/0b52575c¢
COCTOSIHUS BelleCTBa.
®a3oBble epexoabl”
KoHTposibHas paboTa N26 no
90 TeMe "ArperaTHble bubauoteka [JOK
COCTOSAHUSA BellecTBa. https://m.edsoo.ru/7dc2a739
dazoBble epexoibl"
JJIeKTpU3aLUs Tes U eé
pOsIBJIEHUS.
91 JyieKTpU4YeCcKuu 3apan,. [iBa BbubanoTeka LIOK

BU/A 3JIEKTPUUYECKUX
3apanos. [IpoBogHuKy,
JAUIJIEKTPUKHU U

https://m.edsoo.ru/1aff445f




NOJIyIPOBOJHUKHU

JJieMeHTapHbIN
3JIEKTPUYECKUH 3apsj,.

bu6anoTteka [JOK

92 3aKOH COXpaHEeHHUs https://m.edsoo.ru/f49afd24
3JIEKTPUYECKOro 3aps/ia
B3aumMogelicTBre 3apsiioB.
93 ToqequIe 3apAabl. :')E)aKAOH Bubmorera LOK
https://m.edsoo.ru/445b7746
Kysnona
bub6anoTteka [JOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
JnekTtpudeckoe mnoJie. Ero
95 aeﬁCTEHe Ha 3JIEKTpUUYECKHUE Butamorexa LlOK
https://m.edsoo.ru/05c6bfal
3apsabl
HanpsaxéHHocTb
3JIEKTPUYECKOTO MOJIs.
[Ipo6HbIH 3apsaf. JIMHUU
96 H:HpH)KéHHOpCT?/I Bubmorera LOK
https://m.edsoo.ru/3dac6957
3JIEKTPUYECKOTO MOJIs.
OfHOpOAHOE 3/IEKTPHUYECKOE
noJie
[ToTeHLIMAJILHOCTDb
97 3JIEKTPOCTATHUYECKOTO MOJIA. bubaunoteka [JOK
PasHoCTb NOTEHLIMAIOB U https://m.edsoo.ru/80021447
HanpsHKeHue
[loTeHMa/ibHAsA 3HEPTUS Bu6anorexa LOK
98 3apsja B

JJIEKTPOCTATUYECKOM II0JIE.

https://m.edsoo.ru/af5fa389




[ToTeHnman
3JIEKTPOCTATHUYECKOTO NOJIA

CB43b HaHpH}I{éHHOCTI/I IoJid
N PAa3HOCTH IOTEHIIMAJIOB

bubanoreka LIOK

9 JUUISI 3JIEKTPOCTAaTUYECKOTO https://m.edsoo.ru/df7a6838
noJis
100 [I[pyuHLUI CyTIEpTIO3ULIAU bubaunoreka [JOK
3JIEKTPUYECKHUX MOJIeN https://m.edsoo.ru/Ocfe4a6c
101 Pemienune 3agau Bubsmotexa {OK
https://m.edsoo.ru/5a582263
[losie ToyeyHoro 3apaza.
102 [Tosile paBHOMEPHO g Bubmorera LOK
. https://m.edsoo.ru/b297b5c3
3aps>KeHHOU chephl
[losie paBHOMEpHO
3apS)KEHHOTO 10 00'bEM
103 Lu:pa. [Tosie paBHOMepHZ Bubmorera LOK
. . https://m.edsoo.ru/f7a665ee
3apsI>KEHHOW OeCKOHEYHOU
MJIOCKOCTH
[IpoBOAHUKHU B
104 3JIEKTPOCTAaTHUYECKOM II0JIe. bubauoteka [JOK
YcyioBUE paBHOBeCHS https://m.edsoo.ru/32405eab
3apA40B
H3JIEKTPUKH U
105 ilOJIprOI;O,ZlHI/IKI/I B Bubamorera LOK
https://m.edsoo.ru/060ebab5
3JIEKTPOCTAaTUYECKOM T0JIe
KOHAGHC?TOP' Bubanoreka LIOK
106 JJIEKTPOEMKOCTh

KOHAEeHCaTopa.

https://m.edsoo.ru/845b4f73




JJIEKTPOEMKOCTD IJIOCKOTO

KOH/leHcaTopa

107 [lTapasisiesnbHOE coeiMHEHUE bubaunoreka [JOK
KOH/IEHCATOpPOB https://m.edsoo.ru/d11e8ce?7

108 [locnemoBaTenbHOE bubanoTteka [JOK
coeIMHEHHE KOH/IEHCAaTOPOB https://m.edsoo.ru/1e992920

109 JHeprud 3apsAKeHHOT 0 BbubanoTeka LIOK
KOH/JleHCcaTopa https://m.edsoo.ru/73a34f18

bubanoreka LIOK

110 PemeHue 3agay https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040
BUXKEHUE 3apsIP)KEHHOUN
111 faCTI/ILU:I B o,qiopo,qHOM Bubsmotexa {OK
https://m.edsoo.ru/8341d6ac
3JIEKTPUYECKOM I0Jie

112 Pemienune 3agau
060611EeHME U

113 CI/ICTeT/IaTmauHH 3HaHUH 110 BuGamorexa IIOK

. .\ https://m.edsoo.ru/5752603f
TeMe "JJIeKTpHUYECKOe 1oJie

114 KoHTposibHast paboTa N27 no Bbub6anoTeka LIOK
TeMe "JJIeKTpUYecKoe mnoJe" https://m.edsoo.ru/cefe90e9
Cuuia Toka. [1oCTOSTHHBIN TOK.

115 YcsioBuA cymecTBOBaHUA bubauoteka [JOK
MOCTOSIHHOTO https://m.edsoo.ru/233311b5
3JIEKTPUYECKOTr0 TOKa

116 M CTOYHUKH TOKa. bubanoreka LIOK
Hanpsikenue u 3/1C https://m.edsoo.ru/0839a115

117 3akoH OMa 11 yyacTKa bubsauoTteka [JOK




Lenu. JJIeKTpUuyecKoe

https://m.edsoo.ru/f14f251e

CONPOTHUBJIEHHE
3aBUCUMOCTDb
COMPOTUBJIEHUS
118 OAHI())pOAHOI‘O MPOBOJHUKA Bubsmotexa {OK
https://m.edsoo.ru/95fcdf51
OT €ero JIJIMHbI Y IJI0LIa 1N
MOIMEPEYHOro CeYeHUs
119 YenbHOe cCONpOTUBJIEHUE BbubanoTeka LIOK
BellecTBa. Pemenue 3agau https://m.edsoo.ru/437f8300
[TocnegoBaTenbHOE,
120 napaﬂﬁeﬂbﬁoe, CMelllaHHoe BuGorexa OK
https://m.edsoo.ru/236f7e07
coeJlJUHEHUE MPOBOJHUKOB
Pac4yéT pa3BeTBJIEHHBIX
121 BJIeKTpI/I:I)‘{eCKI/IX Lenemu. Bubmorera LOK
https://m.edsoo.ru/1794cf37
[IpaBusia Kupxroda
122 Pemenue 3aau Bubmotexa I{OK
https://m.edsoo.ru/3881b469
PaboTa ajieKTpuUYecKoro
123 TOKa. 3aKOH [[F:Koynﬂ — Bubmorera LOK
https://m.edsoo.ru/a3605c5c
JleHna
124 Pemenue 3aau Bubmotexa I{OK
https://m.edsoo.ru/6761bf0f
MOIIIHOCTBb 3JIEKTPUYECKOT O
125 TOKU:. TennoBag MI:())H_[HOCTb Bubsmoteka 10K
’ https://m.edsoo.ru/99750a6f
BblJleJisieMasi Ha pe3ucTope
126 Pemenue 3aau Bubanorexa LOK
https://m.edsoo.ru/eb72fc24
127 3/1C v BHyTpeHHee bubsaunoTeka [JOK




COIIPOTHBJIEHHE UCTOYHHUKA
TOKa

https://m.edsoo.ru/72d453af

3akoH OMa /149 oJIHOHU

bubaunoreka LIOK

128 (3aMKHYTOH) dneKTpUtIECKOH https://m.edsoo.ru/221f40fb
Lenu
129 Pemnenue 3aau Bubanorexa LOK
https://m.edsoo.ru/3580b679
130 MoIIHOCTh MCTOYHUKA TOKA Bubsmotexa I{OK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3aMbiKaHUe Bubmorera LOK
https://m.edsoo.ru/546f5632
132 KoHpeHcaTop B ienu bubaunoreka LIOK
IIOCTOSTHHOTO TOKa https://m.edsoo.ru/35368f3e
133 Pemienune 3agau BuGamorexa I{OK
https://m.edsoo.ru/4410cef0
. Y https://m.edsoo.ru/a7340a29
3JIEKTPUYECKUH TOK
Pemenue 3aga4 o teme
135 "HOCTOHHHb?ﬁ Bubanoreka [{OK
. ., https://m.edsoo.ru/744261b8
3JIEKTPUYECKUU TOK
. .\ https://m.edsoo.ru/eb5d4687
3JIEKTPUYECKUU TOK
060061IeHHEe U
137 cUcTeMaTH3alMs 3HaHUH 110 bub6anoTteka [JOK

TeMe "[locTOSTHHBIN
3JIEKTPUYECKUU TOK"

https://m.edsoo.ru/bfd7a050




KoHTposibHas paboTa N28 no

bubaunoreka LIOK

138 reme "HOCTOHHVHBIH " https://m.edsoo.ru/1885ddf1
3JIEKTPUYECKUH TOK
JyieKTpUYecKas
NPOBOJUMOCTb PA3JIMYHbBIX

139 BSLLLGC’LI‘[B. 3HeKTl;)I/I‘IeCKI/II71 Bubamorera LOK

https://m.edsoo.ru/da794295

TOK B MeTaJlJIax.
CBepxnpoBOJHUMOCTb
JJIeKTpU4YeCKUH TOK B

140 pacTBOpax U pacrjiaBax bubaunoteka [JOK
3JIEKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423491
®apapeda a1 s71eKTpoJIn3a

141 JJIEeKTPpUYECKUU TOK B rasax. bubaunoreka [JOK
[lnazma https://m.edso0.ru/92d92f76
JJIeKTpU4YeCKUH TOK B

142 BaKnyEe. BakyyMHbie Bubmorera LOK

https://m.edsoo.ru/2E+160

npubopbI

143 JJIeKTpUYECKUH TOK B Bbubanoteka LIOK
MOJIYyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660

144 [TosrynpoBOAHUKOBbIE bubauoteka [JOK
NpHUGOPHI https://m.edsoo.ru/83622200
®u3uyecKui NpaKTUKYM 110
TeMe "H3MepeHue CUJIBI TOKA
Y HallpsDKeHHUS B LieNU Bu6norexa LOK

145 MOCTOSIHHOTO TOKa NP

MOMOLY aHAJIOTOBbIX U
M PpPOBBIX U3MEPUTETbHBIX
npu6opoB" uau "3HaKOMCTBO

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




c uudpoBou 1abopaTopueit
no ¢usuke. [Ipumepsl
u3MepeHust PU3nYeCKUX
BeJIMYMH NPU TOMOILHU
KOMIIbIOTEPHbIX JATYUKOB"

146

®u3uyecKui NpaKTUKYM 110
TeMe "H3yueHue
HEpPaBHOMEPHOTO JIBUKEHMUS
C LleJIbIO OTpe/iesIeHuUsl
MTHOBEHHOM CKOPOCTH"

bubanoreka LIOK
https://m.edsoo.ru/f6292f5f

147

®usnyecKruil NpakTUKYM MO
TeMe "U3MmepeHue
YCKOpEeHHS NpHU
NpSIMOJIMHEMHOM
PaBHOYCKOPEHHOM
JBUXKEHUH 10 HAKJIOHHOM
MJIOCKOCTU" UJIN
"UccnepoBaHue
3aBUCUMOCTHU NYTH OT
BpEMEHHU NpHU
PaBHOYCKOPEHHOM
JOBWXXEeHUH"

bubanoreka LIOK
https://m.edsoo.ru/6960b6ef

148

®u3uyecKui NpaKTUKYM 110
TeMe "H3MepeHue
YCKOpPeHHUs1 CBOOOHOTO
nazeHus" uiu "UsydeHnue
JIBIDKEHUS TeJia,
OpOoLIEHHOT 0
rOpYU30HTAJbHO"

bubanoreka LIOK
https://m.edsoo.ru/d1ea2402




149

®u3nyeckruil NpakTUKYM MO
TeMe "M3yyeHue IBUKEHUS
TeJla 10 OKPY>KHOCTH C
NOCTOSIHHOW 10 MOAYJIIO
CKOPOCTbI0" WU
"UccnepoBaHue
3aBMCUMOCTH Nleproja
06palleHUsI KOHUYECKOTO
MasiTHUKa OT ero
napaMeTpoB”

bubaunoreka LIOK
https://m.edsoo.ru/bcf53514

150

®u3uyecKui NpaKTUKYM 110
TeMe "H3MepeHue
PaBHOAEUCTBYIOLIEN CHUJIbI
Ipu ABU>KEHUU OpycKa Mo
HaKJIOHHOM IJIOCKOCTHU" UJIN
"[IpoBepKa runoTessl O
HE3aBUCUMOCTH BpEMEHU
JIBI>KEHUs OpycKa o
HAaKJIOHHOM IIJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT ero
Macchel"

bubaunoreka LIOK
https://m.edsoo.ru/0b34db84

151

®u3uyecKui NpaKTUKYM 110
TeMe "HccnenoBanue
3aBHCHUMOCTH CHUJI YIIPYTOCTH,
BO3HUKAKIIUX B IPY>KUHE U
pe3ruHOBOM 00pa3slie, OT UX
Jebopmanuu” uam
"HU3yyeHue ABUKEHUS
CUCTEMBI TeJl, CBSI3aHHBIX

bubaunoreka LIOK
https://m.edsoo.ru/b55b81al




HUTBIO, IEPEKUHYTOM Yepes
JIETKWU OJ10K"

152

®u3uyecKui NpaKTUKYM 110
TeMe "HU3MepeHue
Ko3adPuUIeHTa TPEHHUS IO
BeJIMYMHE YTJIOBOTO
koadPuIeHTa
3aBucumocTtu FTp(N)" naum
"UccnepoBaHue JBUKEHUA
O6pycKa M0 HaKJIOHHOH
IJIOCKOCTH C IepeMeHHbIM
k03$PUIEeHTOM TpeHus"
i "U3yyeHue JBUKEHUSA
rpysa Ha BaJly C TpeHUeM"

bu6anoTteka [JOK
https://m.edsoo.ru/b83b1607

153

®u3nyeckruil NpakKTUKYM MO
TeMe "HccnesoBanue
yCJIOBUU paBHOBECUSA
TBEpPJOTr0 TeJa, UMEeKLero
OCb BpallleHUs" Wi
"KoHcTpyupoBaHue
KPOHIITEWHOB U PACYéT CUJI
ynpyroctu" uiu "UsyyeHue
YCTOMYUBOCTHU TBEPAOTO
TeJia, UMEIero noiajb
onopsl"

bubanoreka LIOK
https://m.edsoo.ru/4a04f417

154

®u3uyecKui NpaKTUKYM 110
TeMe "H3MepeHue UMMy ibca
TeJia 10 TOPMO3HOMY NYTH"
uiu "M3mMepeHue CUJBI TATH,

bubanoreka LIOK
https://m.edsoo.ru/856fb28e




CKOPOCTH MOJeJ1
3JIEKTPOMOOUJIA U
MOILLIHOCTH CHJIbI TATH" WJIH
"CpaBHeHHE U3MEHEeHUs
MMIyJbCa TeJla C UMIYJIbCOM
cuibl" M "UcciepoBaHue
COXpaHEeHHUs UMITyJibca IPU
yIpyroM B3auMo/eicTBUU"
wiu "Uamepenue
KWHeTU4YeCKOM 3HepTrUM TeJsa
110 TOPMO3HOMY NyTH"

155

®u3nyeckruil NpakTUKYM MO
TeMe "U3yyeHue
M30TEPMUYECKOTO Mpoiiecca
(pekoMeH,0BaHO
MCII0JIb30BaHUE LIUPPOBOM
JlabopaTtopuu)" Uau
"HM3ydyeHHEe U30XOPHOTO
npouecca” uiu "HUsyyenue
M3006apHOro nporecca’ uiu
"[IpoBepka ypaBHEHUS
COCTOSHUSA"

bubanoTteka [JOK
https://m.edsoo.ru/e0fe7e07

156

®usnyeckruil NpakTUKYM MO
TeMe "M3MepeHUe yaeabHOU
TeIJIOEMKOCTH" UJIN
"HUccnenoBanue npoiecca
OCTBIBaHMS BellleCTBa" WU
"UccnepoBaHue
asyabaTHOro npoiecca’ uiu

bu6anoTteka [JOK
https://m.edsoo.ru/2f2faa61




"H3y4yeHre B3aMMOCBS3U
3Hepruu
MEeXMOJIEKYJISIPHOTO
B3aUMO/IEHCTBHUA U
TeMIepaTypbl KUIIEHUS
JKuJgkocten"

157

®u3nyeckruil NpakTUKYM MO
TeMe "U3yyeHue
3aKOHOMEPHOCTeH
VcCrnapeHus )KUAKOCTer" Uian
"H3MepeHue yie/IbHOU
TeIJIOTHI IIJ1aBJIeHUd Jbja"
i "U3yyeHue CBONCTB
HACBIIEHHbIX TapOB" WK
"M3MepeHHe abCOJIIOTHOU
BJIQX)KHOCTHU BO3/yXa U
OlleHKa MaccChl NapoB B
noMmeleHun" . UamepeHue
koadPuIeHTa
IIOBEPXHOCTHOTO HATKEHUS

bu6anoTteka [JOK
https://m.edsoo.ru/6b1a23b5

158

®usnyeckruil NpakTUKYM MO
TeMme "HaburogeHue
npeBpalleH!us] SHePTUH
3apsKEHHOT'0 KOHZleHcaTopa
B SHEPTHI0 U3JIyYeHUS
cBeToauo A" uiau "Usydyenue
NpOTEeKaHUs TOKa B IeIH,
coJiepaliei KoHgeHcatop"
wiu "Pacnpenenenue

bubanoreka LIOK
https://m.edsoo.ru/ec424377




Pa3HOCTH NOTEHI[UAJIOB
(Hampsi>KeHUS) IPU
nocse/J0BaTe/IbHOM
COoeZIJMHEHUH
KOH/IeHCaTOpOB"

159

®u3uyecKui NpaKTUKYM 110
TeMe "HccnesoBanue
CMELIaHHOI0 Coe/JUHEeHHUS
pe3ucTopoB” Uau
"H3MepeHue y1eJIbHOTO
CONPOTUBJIEHUS
NPOBOJHUKOB" MU
"UccnenoBaHue
3aBHCUMOCTH CUJIbI TOKA OT
HanpshKeHUs AJ1s JJaMIbl
HaKaJiuBaHHUs"

bubanoreka LIOK
https://m.edsoo.ru/2b179d98

160

®u3uyecKui NpaKTUKYM IO
TeMe "HabJuroneHue
3JIeKTpoJin3a" Uau
"U3mepeHue 3apsija
OJJHOBAJIEHTHOTrO HOHA" WU
"UccnenoBaHue
3aBHCUMOCTHU
CONPOTUBJIEHUS
TEPMOpPE3UCTOpa OT
TeMiepaTyphbl" uiau "CHsATHE
BOJIbT-aMIIEPHOM
XapaKTEepPUCTUKHU auoaa”

bubanoTteka [JOK
https://m.edsoo.ru/64b6e901

161

Pe3epBHBIN YPOK.

bubaunoreka LIOK




060061IeHUEe U
cUcTeMaTH3aluda 3HaHUH 110
TeMe "Kunematuka"

https://m.edsoo.ru/ed017d93

162

Pe3epBHBIN YPOK.
060061IeHUEe U
CHCTEeMaTH3alMs 3HaHUH 110
TeMe "/luHaMuKa"

bubanoreka LIOK
https://m.edsoo.ru/3149956b

163

Pe3epBHBIN YPOK.
O6o61IeHue U
CHUCTeMaTHU3alMAa 3HAHUHU 110
TeMe "CTaTHKa TBEpPAOTO
Tesa"

bubanoreka LIOK
https://m.edsoo.ru/0f9752ac

164

Pe3epBHbIN YPOK.
060061IeHUEe U
cucTeMaTH3alus 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUS B
MexaHHUKe"

bu6anoTteka [JOK
https://m.edsoo.ru/6c0df9cc

165

Pe3epBHBIN YPOK.
060061IeHUEe U
CHCTEeMaTH3alMs 3HaHUH 110
TeMe "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOUN
Teopuun"

bu6anoTteka [JOK
https://m.edsoo.ru/de148976

166

Pe3epBHbIN YPOK.
060061IeHUEe U
cucTeMaTH3alys 3HaHUM 1o
TeMe "TepMoaMHaMuKa.
TensoBble MalIMHBI"

bubanoreka LIOK
https://m.edsoo.ru/0bcc77cl




167

Pe3epBHBIN YPOK.
O6o61eHue U
cucTeMaTH3alus 3HaHUH 110
TeMe "ArperaTHble
COCTOSIHUS BellleCTBa.
®a3oBble epexoabl”

bubanoreka LIOK
https://m.edsoo.ru/59ca5c91

168

Pe3epBHBIN YPOK.
O6o61IeHHe U
cucTeMaTH3alus 3HaHUH 110
TeMe "JJIEKTpUYECKOE MoJie'

bu6anoTteka [JOK
https://m.edsoo.ru/f2381c0c

169

Pe3epBHBIN YPOK.
O6o61IeHHe U
cucTeMaTH3alus 3HaHUH 110
TeMe "[locTOSAHHBIN
3JIEKTPUYECKUN TOK"

bubaunoreka LIOK
https://m.edsoo.ru/3cae6dal

170

Pe3epBHbIN YPOK.
060061IeHHEe U
cucTeMaTH3alys 3HaHUM 1o
TeMe "TOKU B pa3/IMyHbIX
cpepax”

bu6anoTteka [JOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170
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11 KJIACC

Kosin4ecTBO 4acoB

Ne Jara JneKTpOHHbIE UM PPOBHIE
n/m Tema ypoka Bcero Konrpossubie  Ipakriieckue U3y4yeHUsA oOOpa3oBaTesibHbIE PeCypChl
pa6oThI pa6oThI
B3auMogelicTBue
NOCTOSIHHBIX MarHUTOB U
1 NPOBOJHUKOB C TOKOM. 1 Bubamoreka LOK
https://m.edsoo.ru/487a8593
MarxnuTHOe noJie. 'unoresa
Amnepa
BekTop MarHMTHOH
WUHAYKOUU. [[puHIMIO
2 cyr?gp;losnunpn MZIIFHI/ITHbIX 1 Bubamorexa LOK
9 . https://m.edsoo.ru/4clabccb
noJie. IMHUM MarHUTHOU
WHAYKI AU
MarsuTHoOe 1noJie
3 MPOBOJAHUKA C TOKOM. OTIBbIT 1 Bubamorexa L[OK
https://m.edsoo.ru/d35d5262
dpcrena
4 Cusia AMrepa, eé 1 bu6anoTteka [JOK
HamnpaBJieHHe U MOJYJb https://m.edsoo.ru/26d9c5ba
5 Pentenue 3aaau 1 Bubamoreka LOK
https://m.edsoo.ru/a37a0c21
[I[pyuMeHeHUue 3aKOHa
6 Amnepa. 1 bubauoteka [JOK
JJIEKTPOU3MePUTEbHbIE https://m.edsoo.ru/ad7718d7
npubopbI
7 Cuna JlopeH1a, eé 1 BbubanoTeka LIOK

HallpaBJIEHUE U MOAYJIb.

https://m.edsoo.ru/c97afaal




J/IBM>XeHUe 3apsXKeHHOU
YacTHULbI B OJHOPOJHOM
MarHuTHOM IHoJie

8 PelieHue 3aga4y Bubanoreka LOK
https://m.edsoo.ru/504e98c7
9 Pa6ora cusnl JlopeHna Butamorexa LlOK
https://m.edsoo.ru/d518be4b
10 Pemenue 3ajau Bubsmotexa I{OK
https://m.edsoo.ru/93617bd9
MarHuTHOe 1noJie B
11 BellleCTBe. bubaunoreka LIOK
deppomMarHeTHkH, napa- u https://m.edsoo.ru/30ff9608
JIMaMarHeTUKU
OcHOBHbIE CBOWCTBa
12 dbeppoMarHeTUKOB. BbubanoTeka LIOK
[IpuMeHeHUEe https://m.edsoo.ru/0b58190a
dbeppoMarHeTuKoB
13 PemeHue 3aga4 mo TeMe bub6anoTteka [JOK
"MarHuTHoe noJie” https://m.edsoo.ru/5b55¢c307
14 PelieHue 3a71a4 1o TeMe bubanoreka LIOK
"MarauTHoe noJie" https://m.edsoo.ru/41c4ae8a
ABnenue
15 3JIEKTPOMAarHUTHOM bubauoteka [JOK
UHAYKIUU. [IoToK BeKTOpa https://m.edsoo.ru/b3efalcl
MarHMTHOW MHAYKLUHU
bubanoreka LIOK
16 AL muAy Ky https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUuTHOU bubaunoreka [JOK




uHAykuu @apages

https://m.edsoo.ru/a6dec188

18 BuxpeBoe ajieKTpHU4ecKoe BbubanoTeka LIOK
noJie. Toku ®yko https://m.edsoo.ru/15abe140
19 3/1C uHAYKUUH B bubanoreka LIOK
JBIDKYLUXCS TPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3aau Bubsmotexa {OK
https://m.edsoo.ru/4dfda618
bu6anoTteka [JOK
21 [Ipasuo Jlenua https://m.edsoo.ru/bbc22726
WuaykTuBHOCTh. KaTymika
22 I/IH,?[}}”KTI/IBHOCTI/I B uezn Bubsmotexa {OK
https://m.edsoo.ru/621eae9d
IOCTOSIHHOTO TOKa
23 ABneHue caMOUHAYKLIVH. bubanoTteka [JOK
3/1C caMOUHAYKIUU https://m.edsoo.ru/7ee60ca8
JHeprusi MarHU'THOTO TOJIs
24 KaT}II)LLIKI/I C TOKOM. Bubmorera LOK
https://m.edsoo.ru/b3c0ad11
JJIeKTPOMarHUTHOE MoJie
25 Pemrenue 3agay Bubsmotexa I{OK
https://m.edsoo.ru/88f69d2b
0600611eHME U
26 CHCTeT/[aTnsauHﬂ 3HaHUH 1o Bubsmotexa I{OK
. . https://m.edsoo.ru/76484025
TeMe "JJIeKTPOJUHAMHUKA
| Koumponbiias pagoratet Busmorexa LIOK
\ . https://m.edsoo.ru/8ae09h98
JJIeKTpOAMHAMHUKA
29 KosnebaTenbHast cucTeMa. bubanoreka LIOK

CBobOOHBIE KOJIeOAHUA.

https://m.edsoo.ru/7c1db385




['apMoHHUYecKHe KoJlebaHUs

Kunematuueckoe u

29 AVUHAMHUYeCKOe ONIMCaHUue Bubanoreka [{OK
. https://m.edsoo.ru/87ce9498
KoJiebaTeJbHbIX JBUKEHUHN
JHepreTUYeCKOe ONUCaHHE.
BriBO JTHAMHYECKOTO
B
https://m.edsoo.ru/e3c99692
3HepPreTUYECKOTO U
KWHEeMaTHU4YeCKOro
OIHCaHUSA
31 Avnniutyga u dpasa BbubanoTeka LIOK
KoJiIeOaHUH https://m.edsoo.ru/7a0c439a
[lepyop v yactoTa
KoJiebaHuH. [lepron Manbix
CBOOOJHBIX KOJIeOaHUM
32 MaTeMz;TI/I‘{eCKOI‘O Bubamorexa L[OK
https://m.edsoo.ru/e0399319
MadTHHUKa. [lepuop,
CBOOOJHBIX KoJIebaHUH
NPY>KMHHOTO MasiTHUKA
3aTyxarolye KoJjiebaHusl.
33 BbIZy)K,EL:Il{HbIe KOJIeb6aHUsl. Butamorexa LlOK
https://m.edsoo.ru/72e93d09
Pe3oHaHC
bubanoreka LIOK
34 ABTOKO/IECAH KA https://m.edsoo.ru/6add2644
bu6anoTteka [JOK
35 Pemenue 3amay https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5




Ypok-koHdepeH A
"MexaHHUYecKUe KojiebaHus

bu6anoTteka [JOK

36 B MY3bIKaJIbHbIX https://m.edsoo.ru/8ef587be
WHCTPyMEHTax"
06061eHHe U
37 cucTeMaTH3alMs 3HaHUW 110 bu6anoTteka [JOK
TeMe "MexaHUYeCKHe https://m.edsoo.ru/eb84182f
KoJiebaHUs"
o | oo
. https://m.edsoo.ru/d4adabde
Kosieb6aTebHBINA KOHTYP
@®opmyna Tomcona. CBA3b
aMILIMTY/IbI 3apsia
39 KOHAGHZ:lTOpaI:I ) Butamorexa LlOK
. https://m.edsoo.ru/093f9af1
aMIJIMTY/I0U CUJIbI TOKA B
K0JiebaTeJIbHOM KOHTYpe
jo | Sion coupaerun sueprun Busmorexa LK
https://m.edsoo.ru/d1e2d543
KoJiebaTe/IbHOM KOHType
3aTyxaroliue
3JIeKTPOMarHuTHbIE
41 KOJIEGI;HI/IH. BeiHYyX/leHHbIe Butamorexa LlOK
https://m.edsoo.ru/5e668619
3JIEKTPOMarHUTHbIE
KoJiebaHUs
[lepemeHHBbIN TOK. Pe3rcTo
42 % KIZ)H,E[eHCElTOp B LIeNTH ’ Bubsmoteka I{OK
https://m.edsoo.ru/84836152
IepeMeHHOro ToKa
43 KaTyumika MHAYKTUBHOCTH B BubanoTeka LIOK




nenyu nepeMeHHoro ToKa

https://m.edsoo.ru/cfa307af

3akoH OMa jaJ1a

44 3JIEKTPUYECKOH LIeNU Bubmorera LOK
https://m.edsoo.ru/8bae38e6
nepeMeHHOro TOKa
MoUHOCTb TEpEMEHHOTO
45 TOKa. AMIUIUTYZHOE U BbubanoTeka LIOK
JleHCTBYyIOlIlee 3HAaYeHHUe https://m.edsoo.ru/1cacéc4c
CWJIbI TOKA U HalpSIP)KeHHUS
46 Pe3oHaHC B 3/IeKTpUYECKOHN bubaunoteka [JOK
Lemnu https://m.edsoo.ru/087506df
47 Penlenue 3agau BuGamorexa I[OK
https://m.edsoo.ru/al6836a4
I/I,qeaanbeI
TpaHcPopMaTop.
48 Hrp))onsq};OZCTBo,pnepeAaqa U Bubmorera LOK
https://m.edsoo.ru/f97418ae
notpebJieHue
3JIEKTPUYECKOH SHePrHuH
JKOJIOTUYECKHE PUCKHU NTPHU
NPOU3BO/ICTBE
49 3JIeKTpo3Hepruu. KyabTypa bubauoteka [JOK
HCII0JIb30BaHUS https://m.edsoo.ru/a6f74d93
3JIEKTPO3HEPTUU B
NOBCeHEBHOM YKU3HU
50 Pemenue 3amau Bubsmotexa I{OK
https://m.edsoo.ru/ee6677ed
51 Pemenue 3agau BuGamorexa IIOK
https://m.edsoo.ru/7cab59f8
52 06o00611eHMEe U bubaunoreka LIOK




cycTeMaTH3alys 3HaHUH 1o
TeMe "JJIeKTPOMarHUTHbIE
KoJiebaHUs"

https://m.edsoo.ru/401024a9

MexaHu4ecKye BOJIHHI.

53 XapaKTepUCTUKHU Bubmorera LOK
https://m.edsoo.ru/a58e109f
MeXaHU4YeCKUX BOJH
c4 CBolicTBa MeEXaHUUYECKUX bu6anoTteka [JOK
BOJIH https://m.edsoo.ru/d9ae1000
c5 3BYyK. XapaKTepUCTUKU bubaunoteka [JOK
3ByKa https://m.edsoo.ru/138b6f09
HWHudpasByK v yJIbTPa3BYK.
56 ]_Hy(ltIIZ)Boey3ar‘;,H3HepHI/Iey Bubmorera LOK
. https://m.edsoo.ru/7380038f
OKpY>Kalolllel cpe/ibl
57 Pemenue 3agau Bubsmotexa IIOK
https://m.edsoo.ru/cfd918bf
. ;gif;zzznsernTHme BOJIHBL. Bu6norexa LOK
https://m.edsoo.ru/714e5db1
3JIEKTPOMAarHUTHBIX BOJH
JHeprud
59 3JIEKTPOMArHUTHBIX BOJIH. BbubanoTeka LIOK
CoiicTBa https://m.edsoo.ru/d01b818c
3JIEKTPOMarHUTHBIX BOJH
[lTkasa 3/1eKTpPOMarHMTHBIX
60 BOJIH. [[puMeHeHue BbubanoTeka LIOK
3JIEKTPOMarHUTHBIX BOJIH B https://m.edsoo.ru/49be1f9e
TEXHUKE U ObITY
61 [IpyuHLUIIBI PAJUOCBA3H U bubaunoteka [JOK

TeJIeBUAEeHHUA.

https://m.edsoo.ru/9f96f1f8




Paguosokanus.
JJIeKTpOMarHuTHOE
3arps3HeHHe OKpyXKawlen
cpefbl

KoHTposibHas pabotaNe2

62 no teMme "Kosiebanus u Bubamorera LOK
. https://m.edsoo.ru/4f7985a0
BOJIHBI
Cgert. 3ako
63 HBH:/IOJIHH:FIHOFO Bubamorexa LOK
P https://m.edsoo.ru/f9566406
pacnpocTpaHeHud CBeTa
PemeHnue 3aa4 Ha
64 NpUMeHeHUe 3aKOHa BbubanoTeka LIOK
NpsIMOJIMHEMHOTO https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
OTtpaxenue cBeta. [l1ockoe
65 3e pKaJIO Cdepuueckoe Bubmorera LOK
P - LPep https://m.edsoo.ru/a005d2bb
3epKaJio
[Ipenomiienye cBeta.
AGCOIIOTHBIN U
OTHOCUTEJIbHBIN
IoKa3aTeJlb [peoMJIeHUS. bubaunoreka [JOK
66
[TosiHOEe BHYTpeHHEe https://m.edsoo.ru/bc2e55cd
oTpaxeHue. [IpenenbHbIN
yroJ1 IOJTHOT'O BHYTPEHHET 0
OTpaKeHHUs
Pemenuve 3aza4 Ha
HHEHHE SaAat 1 bu6anoTteka [JOK
67 NpYMMeHeHUe 3aKOHOB

OTpa)KeHHUS U MpeJIOMJIeHUs

https://m.edsoo.ru/49d830a9




CBETa

Xop yder B npU3sMe.

bu6anoTteka [JOK

68 Amcniepcus ceera. CI0KHbIA https://m.edsoo.ru/d8elc3be
cocrtas 6eJioro ceera. l|BeT
JInH3bl. PoKycHOe
69 paCCTOﬂHHeZI onTUyeckas Bubsmotexa {OK
https://m.edsoo.ru/60441359
CHJ1a JINH3bI
10| ot oncvont Bumaonera 110K
https://m.edsoo.ru/bb53b1d5
YBesiMueHHe JTUH3EI
Penienue 3aga4 Ha
71 NOCTPOEHHE U300pAKEHUH, bubauoteka [JOK
M0JIy9aeMbIX C TOMOIIbIO https://m.edsoo.ru/5a868f09
JINH3
79 ['J1a3 kak onTUYecKas bubaunoreka LIOK
cucreMa https://m.edsoo.ru/ecd480a2
Pemenue 3aza4. [Ipegesnbl
73 HpI/IMeHI/IMOfZLTI/I e Bubamoreka LOK
. https://m.edsoo.ru/cd174a10
reoMeTpUYECKOUN ONTUKHU
74 CKopocCTb CBeTa ¥ METO/|bl BbubanoTeka LIOK
ee U3MepeHus https://m.edsoo.ru/f32aab06
75 Jucnepcus cBeTa Bubanoreka LOK
https://m.edsoo.ru/lel6ccébe
76 WuTepdepeHuusa cBeTa Bubsmotexa I{OK
https://m.edsoo.ru/5fc0c638
KorepeHTHbIE UCTOYHUKHU. Bu6norexa LOK
77 YcnoBus HaGIIOAeHUS

MaKCMMyMOB U MUHHUMYMOB

https://m.edsoo.ru/c6416d48




bubanoreka LIOK

78 Peiutettite saza https://m.edsoo.ru/3061de2b
79 [IpumeHeHue bubaunoreka [JOK
uHTepdepeHINU https://m.edsoo.ru/668edbc8
bubanoTteka [JOK
80 Andpaiuus caera https://m.edsoo.ru/12ed04b5
31 | Yoo mbrnan B vorera L10K
https://m.edsoo0.ru/f998d964
rJIaBHbIX MAaKCUMyMOB
82 Pemenue 3aau Bubsmotexa {OK
https://m.edsoo.ru/d58c411a
83 [lonepe4yHOCTH CBETOBBIX BbubanoTeka LIOK
BoJIH. [Tosisipu3aliys cBeTa https://m.edsoo.ru/e9890fe9
84 Penlenue 3agau BuGamorexa I{OK
https://m.edsoo.ru/c56¢8158
85 CBeTOBbIE IBJIEHUS B bu6anoTteka [JOK
npupo/ie https://m.edsoo.ru/0b36363d
86 SI/?:T6eTAZI;E:aP;HH 3HaHUH 1o Bubanorexa LOK
Teme "OmTiKa” https://m.edsoo.ru/8a14748b
g7 KoHTposibHas pabotaNe3 BbubanoTeka LIOK
no TeMe «OnTHKa» https://m.edsoo.ru/82315dd4
['paHULbI TPUMEHUMOCTH
KJIAaCCUYEeCKOW MeXaHUKH.
88 3aKOHbBI 3JIEKTPOJUHAMUKHU Bubmorera LOK

W IIPUHIOUII
OTHOCHUTEJIbLHOCTH

https://m.edsoo.ru/c9bd77cb




[locTyiaTel cieniaJibHOU

bubanoreka LIOK

89 TEOPUH OTHOCUTEJIbHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHcTBEHHO-

BpeMeHHOW UHTepBaJ.
[Ipeo6pazoBanus JlopeHna.

90 YcioBre NpUYMHHOCTH. bubauoteka [JOK
OTHOCUTEJILHOCTh https://m.edsoo.ru/d83742bb
OZJHOBPEMEHHOCTH.
3amenJ ieHUe BpEMEHU U
COKpalleHHe JJINHbI

91 JHeprusa U UMIYJIbC BbubanoTeka LIOK
PENATUBUCTCKOMN YaCTHLbI https://m.edsoo.ru/853a64fc
CBfA3b Maccel € 93Hepruen u

92 MMIYJIbCOM Bbubanoteka LIOK
PEeJNIITUBUCTCKOM YaCTHUIIbI. https://m.edsoo.ru/b6258ffa
JHeprud nNokos

93 PaBHOBecHOe Tena0BOE bubanoTteka LJOK
U3JIy4YeHue https://m.edsoo.ru/f54035a5

94 3akoH cMellleHUs BuHa Bubsmotexa {OK

https://m.edsoo.ru/1c5ff752

95 I'unoTe3a M. [I1aHka o bubaunoreka LIOK
KBaHTaX. POTOHBI https://m.edsoo.ru/a5ffa218

96 JHeprus U UMMNyJibC GOTOHA Butamorexa LlOK

https://m.edsoo.ru/7fb307ec

| bt oA T

https://m.edsoo.ru/8c68e5b9
dotoadpdekTa

98 YpaBHeHMe JUHIUTENHA AJ1A BubanoTeka LJOK




dotoadodekra. "KpacHas
rpanuna” poroadpdekrta

https://m.edsoo.ru/01ef4556

99 JlaBaeHue cBeTta. OnbIThI I1. bu6anoTteka [JOK
H. J/le6eneBa https://m.edsoo.ru/64b4f966
100 BoJsiHOBBIE cBOMCTBA YaCTHI] Bubsmotexa {OK
https://m.edsoo.ru/f59cfcec
Bousinsl fe bpousda. [lnvHa
BOJIHBI fie bpoiinia u
101 pa3Mep§1 O6IanCTI/I Bubamorera LOK
. https://m.edsoo.ru/5df8bafl
JIOKa/IU3aL U1 JIBIKYLIENCs
YaCTULbI
102 KopnyckyisipHO-BOJIHOBOU bubauoteka [JOK
JlyaJiu3M https://m.edsoo.ru/8ccab62a
103 Judpakiuus 3/1IeKTPOHOB Ha bubaunoreka [JOK
KpUCTalJax https://m.edsoo.ru/30dbal8c
Cnenudrka u3MepeHUN B
104 MUKpoMHupe. COOTHOLLIEHHUA bubaunoreka [JOK
HeonpeeJEHHOCTEN https://m.edsoo.ru/65783dec
['eiizenbepra
105 PemeHnue rpaduueckux BbubanoTeka LIOK
3aja4 https://m.edsoo.ru/e70195bd
106 Pemenve pacyéTHbIX 3a4a4 Butamorexa LlOK
https://m.edsoo.ru/ee9b3182
KoHnTposibHast paboTtaNe4
107 o TeMmaM: "OcHoBbl CTO", bubaunoreka LIOK
"KopnycKy/isipHO-BOJIHOBOM https://m.edsoo.ru/c3de891a
Ayaanusm"
108 OnbITHI IO MCCIEA0BAHHIO bu6aunoTteka [JOK




CTpOE€HHUA aTOMaA.

HnaHeTapHaﬂ MOJeJib aTOMa

Pesepdopaa

https://m.edsoo.ru/312b750a

bubanoreka LIOK

109 I b
OcTyAaTel bopa https://m.edsoo.ru/404dfa9a
B .C
yp P https://m.edsoo.ru/cf74bl1a
BOJIOpOAA
C
111 BII;II(I)-IH'I:HGHHO:OZ HU3JjydyeHue Bubamorexa LOK
YA y https://m.edsoo.ru/f945d85c
cBeTa
bub6anoTteka [JOK
112 JI
a3ep https://m.edsoo.ru/2288a0c4
HyxksioHHas Moenb sapa
[elizeH6 -u .
113 32H26H14 eMI;l;iOB]:)aque;cIjloo Bubanoreka [OK
pAA https://m.edsoo.ru/34ada5de
aapa. U3oronsl.
PasioakTUBHOCTDb
3aKOH paZjMOaKTUBHOTO
pacnaga. CBoMcTBa
y ' https://m.edsoo.ru/aab98bef
PaZiMOAaKTUBHOCTH Ha
>KUBbl€ OPTaHU3MBI.
JlosumeTpus
3
HEeprus CBSI3U HyKJIOHOB B Bu6anorexa LOK
115 azpe. laepHble CUIBIL.

JedekT mMacchl gapa.

https://m.edsoo.ru/ff1758d0




AnepHble peakyuu.
fliepHble peaKkTOpHI.
[Ipo6JsieMbl ynpaBJisieMoOro
TEepMOsIZIepPHOTO CUHTe3a.
JKOJIOrUYeCKHe aCIeKThl
pa3BUTHUSA ALEPHOUN
3HepreTUKHU

116

MeTo/bl perucTpanuy u
vcclieJOBaHUA
3JIeMEeHTAapHbIX YaCTUL,.
dyHlaMeHTaIbHbIE
B3auMo/JiercTBUA. baproHBI,
Me30HbI U JIENITOHBI.
[IpencraBaeHue o
CTaHZapTHON MOJEJIH.
KBapk-r/s1t00HHas MoJeb
a/IpOHOB

bubanoreka LIOK
https://m.edsoo.ru/1ac08a5b

117

du3suka 3a npejesaMu
CTaHZapTHON MOJEJIH.
TémHada maTepua U TEMHasd
aHeprud. EfuHCcTBO
dr3UYecKo KapTHHbBI MUpa

bubanoreka LIOK
https://m.edsoo.ru/c026fd37

118

JdTanbl pa3BUTHUA
aCTPOHOMHHM. JHAYEeHUEe
aCTPOHOMHH

bubanoreka LIOK
https://m.edsoo.ru/ad73e145

119

[I[pyMeHUMOCTb 3aKOHOB
bU3UKU 1719 06'bACHEHUSA
NPpUPOJ bl KOCMUYECKHUX
00beKTOB. MeTO bl

bu6anoTteka [JOK
https://m.edsoo.ru/39c¢44028




aCTPOHOMUYECKUX
HUccaeJOBaHUN

CoBpeMeHHbIe ONITUYECKHE
TeJIeCKOIIbI,

120 paZiuoTeNIEeCKOIBI, Bubmorera LOK
https://m.edsoo.ru/4877aale
BHeaTMocdepHasi
acTpOHOMHUSA
Buj 3Bé31HOrO Heba.

121 CosBe3us, spKue 3BE3/bl, bu6anoTteka [JOK
IIJIAHETBhI, UX BUJUMOE https://m.edsoo.ru/aac588eb
JBIDKEHHE
CoJsiHeYHasl cHUCTeMa.

122 CouiHue. CosiHe4YHast bubanoTteka [JOK
aKTUBHOCTb. UCTOYHUK https://m.edsoo.ru/22748eb4
a”epruu CoJsiHLIA ¥ 3BE3],
3Bé3/1bl, UX OCHOBHbIE

123 XapaKTepPHUCTHUKH. bubaunoteka [JOK
Juarpamma "crneKTpasibHbIN https://m.edsoo.ru/42169944
KJIacC - CBETUMOCTB"

124 3Be3/1bl I'JIaBHOM bubanoreka LIOK
[0CJIeOBATEJIbHOCTH https://m.edsoo.ru/b3cb766¢
BHyTpeHHee cTpoeHUEe
3B€3/. COBpeMeHHbIEe

125 npeJCTaBJIeHHUS O BbubanoTeka LIOK
NPOUCXOXKIAEHUU U https://m.edsoo.ru/d09da494
a3BoJio MU CoJiHIIA U 3BE3 /.

JTarnbl >KU3HU 3BE3 ],
126 Mueynsii [lyTe — Hawma BbubanoTeka LIOK




lanakTuka. TUnel raJlakTHK.
YéEpHble AbIpHI B 44pax
raJJakTUK

https://m.edsoo.ru/7cd10a0a

127

Bcenennasd. Paciivpenue
BcenenHoii. 3akoH Xa66.1a.
Teopus Bosbmioro B3pbiBa.
PesiukToBOE U31y4yeHue

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

128

MaciutabHas cCTpyKTypa
BcesienHoii. MeTarajsiakTuka

bubanoreka LIOK
https://m.edsoo.ru/ce234633

129

HepewéHHble npo6ieMbl
aCTPOHOMHUHU

bubaunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

®u3uyecKruil NPaKTUKYM I10
TeMe "HccienoBaHue
MarHUTHOTO MOJIs
NOCTOSIHHbIX MarHUTOB"
niu "UcciegoBaHue
CBOMCTB peppoMarHeTUKOB"
niu "UcciegoBaHue
JeMICTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM"

bu6anoTteka [JOK
https://m.edsoo.ru/67361aef

131

®u3uyecKruil NPaKTUKYM I10
TeMe "M3MepeHMe CUJIbI
Amnepa" nau "Usyyenue
3aBHCUMOCTH CUJIbl AMIlepa
OT CHUJIbI TOKA" UJIH
"OnpegeneHre MarHuTHOHU
WHAYKIHWU HA OCHOBE
M3MepeHUs CUJibl AMmepa”

bu6anoTteka [JOK
https://m.edsoo.ru/fcae91e9




132

®dusnyecKrul NPakKTUKYM MO
TeMe "UccienoBaHue
SIBJIEHUS
3JIEKTPOMarHUTHOMN
WHAYKIUAU" WK
"OnpejsiesieHVEe UHAYKLIUU
BUXPEBOT'0 MAarHUTHOI'O
noJsig"

https://m.edsoo.ru/c36658da

133

®dusnyecKrul NPakKTUKYM MO
TeMe "UccienoBaHue
sIBJIEHUS] CAMOUHAYKIUU"
uau "C6opka Mozeu
3JIEKTPOMArHUTHOTO
reHepaTtopa”

bu6anoTteka [JOK
https://m.edsoo.ru/b8fb6391

134

®dusnyecKrul NPakKTUKYM MO
TeMe "H3MepeHue nepuosa
CBOOGOJHBIX KOJIeOaHUH
HUTSIHOTO U MPY>KUHHOTO
MassTHUKOB"

bubanoreka LIOK
https://m.edsoo.ru/5d159d35

135

®dusnyecKruil NPakKTUKYM MO
TeMe "[Ipeobpa3oBaHue
3HEPTUHU B IPYKUHHOM
MasiTHUKe"

bub6anoTteka [JOK
https://m.edsoo.ru/a28026bd

136

®u3uyecKruil NPaKTUKYM I10
TeMme "UccienoBaHue
nepeMeHHOro TOKa yepes
1ocJie;0BaTeNbHO
CoeJMHEHHbIe KOH/IeHCaTop,
KaTyuIKy U pe3ucTop” Uiu

bubaunoreka LIOK
https://m.edsoo.ru/89dc2d90




"HUccnenoBaHue paboThl
MCTOYHMKOB CBeTa B LieN1
nepeMeHHOro Toka"

137

®dusnyecKruil NPakKTUKYM MO
TeMe "U3yyeHue
napamMeTpOB 3ByKOBOU
BOJIHBI"

bubanoreka LIOK
https://m.edsoo.ru/b100661a

138

®dusnyecKruil NPakKTUKYM MO
TeMe "U3MmepeHue
II0Ka3aTeJs IpeJIOMJIeHUs
creksa" uau "llonyyenue
M300pakeHHUs B CUCTeME U3
MJIOCKOT0 3epKaJia U JIMH3bI"

bubanoTteka [JOK
https://m.edsoo.ru/42569eal

139

®dusnyecKruil NPakKTUKYM MO
TeMe "HccienoBaHue
3aBUCUMOCTU GOKYCHOTO
paccTosiHUSA OT BelllecTBa
(Ha mpuMepe KUAKUX
auH3)" uau "U3mepeHue
$OKyCHOro paccTosiHUSA
paccenBarOLUX JIUH3"

bubanoreka LIOK
https://m.edsoo.ru/b879fb3f

140

®u3uyecKruil NPaKTUKYM I10
TeMe "HabusrogeHue
audpakuuu,
MHTepdepeHLIUr U
noJispusanuu ceeta”

bub6anoTteka [JOK
https://m.edsoo.ru/8b7ac737

141

®dusnyecKrul NPakKTUKYM MO
TeMe "OnpesiesieHue

bubanoreka LIOK
https://m.edsoo.ru/63756c¢c47




UMITyJIbCa U 3HEPTUHU
peJISTUBUCTCKUX YacTHl, (1o
doTorpadusam TpekoB
3aps>KeHHbIX YaCTHUL B
MarHUTHOM noJie)"

®u3uyecKruil NPaKTUKYM I10
TeMe "HU3MmepeHue
noctosiHHoM [laHKa Ha
OCHOBE HCCJIe/IOBAaHUS

142 dotoadpdekTa” niu 1 1
"UccnenoBaHue
3aBHCUMOCTH CHUJIbI TOKA

bub6anoTteka [JOK
https://m.edsoo.ru/eb916f82

yepes CBETOLHO[ OT
HanpspkeHus"

®dusnyecKrul NPakKTUKYM MO
TeMe "HccienoBaHue
CIIEKTpa pa3peKeHHOro bubaunoreka [JOK
aToOMapHOTO BOAOpO/ia U https://m.edsoo.ru/ec651eb8
V3MepeHMe NOCTOSTHHOU
Punb6epra”

143

®u3uyecKruil NPaKTUKYM I10
TeMe "HccienoBaHue
pasuoakTUBHOrO $poHa C

144 HCI0/Ib30BaHHEM 1 1 Bubsorexa LIOK

https://m.edsoo.ru/c3dabeée

Jo3uMeTpa” uau "UsydeHue
NOTJIOIeHUs 6eTa-4yacTHlL
alitoMUHUEM"

®dusnyecKruil NPakKTUKYM MO Bbub6anoTeka LIOK

145
TeMe "HabusroneHusa https://m.edsoo.ru/1072021e




3BE3JJHOT0 Heba
HEBOOPY>KEHHBIM IJ1a30M C
HCII0JIb30BaHHUEM
KOMIIbIOTEPHBIX
NPUJIOKEHUU IJ14
onpe/esieHUs NMOJ0KEHUS
HebeCHBIX 00'bEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3BEe3/ U
CeBepHoOro noJsiymapus u
sIpKHe 3BE3/1bl" UJIU
"HabJuroieHus B TeJleCcKon
JlyHbl, IJ1IaHET,
TYMaHHOCTEM U 3BE3HbBIX
CKomJieHuin"

146

06061eH1e U
cyucTeMaTH3alys 3HaHUH.

Posib GU3UKU U aCTPOHOMUU

B 9KOHOMUYECKOH,
TEeXHOJIOTUYEeCKOH,
CcollMaJIbHON U 3TUYECKOU
chepax 1eATeIbHOCTHU
yeJioBeKa

bubanoreka LIOK
https://m.edsoo.ru/adé6ddeed

147

0O6o0061IeHHe U
cyucTeMaTH3alus 3HaHUH.
Posib 1 MecTO pU3UKHU U
aCTPOHOMUH B
COBpEeMEeHHOW Hay4YHOU
KapTHHe MUpa

bu6anoTteka [JOK
https://m.edsoo.ru/18f19f7c




06061eH1e U
CUCTeMaTH3alusl 3HaHUH.
Posib pusmyeckoil Teopuu B
dbopMUpoBaHUHU
npeJCTaBJIeHUHN O

bubanoTteka [JOK

148 uamieckoi KapTI:IHe MUpa, https://m.edsoo.ru/e7d400f4
MecTo GU3UYEeCKOH
KapTHUHbI MUpa B 0011 eM
psily COBpeMEHHbIX
€CTeCTBEHHO-HAY4YHbIX
npeJiCTaBJeHUN O IPUpPOJie
06o00611eHHE U
149 CI/ICTeU;aTI/BauHﬂ 3HaHUH 1o BuGamorexa I{OK
https://m.edsoo.ru/b032fc4b
TeMe "Kunematuka"
06o00611eHHE U
150 CHCTeraTHSaLlHH 3HAHUHU 1O Bubsmotexa {OK
. \ https://m.edsoo.ru/4e31b507
TeMe "KnHeMaTuka
0O600611eHME U
151 CHCTeT/IaTnsauHH 3HAHUM IO Bubanoreka LOK
. . https://m.edsoo.ru/2dfbafc5
TeMme "JIuHaMHKa
06061eH1e U
152 cUcTeMaTH3alMs 3HaHUW 110 bu6anoTteka [JOK
TeMe "CTaTHuKa TBEPAOTO https://m.edsoo.ru/3cca482e
Tesa"
06061eHHe U
153 cucTeMaTH3al s 3HaHUW 110 bu6anoTteka [JOK

TeMe "3aKOHbI COXpaHEHUs
B MexaHUKe"

https://m.edsoo.ru/32a4d1a0




06061eH1e U
cUcTeMaTH3alus 3HaHUM 110

154 TeMe "OCHOBBI Bubamorexa LOK
https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-
KWHETHUYECKON Teopuu"
0O6o0061IeHHe U
155 cucTeMaTH3al M 3HaHUU 110 bubanoreka LIOK
TeMe "TepMoaMHaAMUKA. https://m.edsoo.ru/c63f7¢10
TensioBble MalIMHBI"
0O6o0061IeHHe U
CHCTeMaTH3alysA 3HaHUH T10
156 TeMe "ArperaL':‘HbIe Bubmoreia LOK
https://m.edsoo.ru/1d36b5b1
COCTOSIHUS BelleCTBa.
da3oBble epexo/bl"
06o00611eHHE U
157 CI/ICTeU;aTI/BauHﬂ 3HaHUH 110 BuGamorexa IIOK
Y . https://m.edsoo.ru/3bf0def9
TeMe "JJIeKTpHUYEeCKOoe moJie
06061eH1e U
158 cucTeMaTH3al M 3HaHUU 110 bubanoreka LIOK
TeMe "[locTOSTHHBIN https://m.edsoo.ru/71453ee6
3JIEKTPUYECKUHN TOK"
06061eH1e U
159 cUcTeMaTH3alMs 3HaHUW 110 bub6anoTteka [JOK
TeMe "TOKU B pa3/IMYHbBIX https://m.edsoo.ru/3d40077a
cpepax”
0606menne u . bu6anoTteka [JOK
160 cvucTeMaTHu3al s 3HaHUHU 110

TeMe "MarauTHoe mnoJie"

https://m.edsoo.ru/3b4c06ae




Pe3sepBHBIN ypOK.
0O6o0061IeHHe U

161 cycTeMaTH3alys 3HaHUH 1o Bubmotexa I{OK
. https://m.edsoo.ru/053e2248
TeMe "JJIeKTpOMarHMTHas
MHAYKIUSa"
Pe3epBHBIN ypOK.
06o00611eHHE U
162 CI/ICTeU;aTI/BauHﬂ 3HAHUM O Bubanoreka LOK
. https://m.edsoo.ru/d6310bfd
TeMe "MexaHHYeCKHe
KoJie6aHUs"
Pe3epBHBIN ypOK.
0O600611eHME U
163 CHCTeT/IaTnsauHH 3HaHUH 1o Bubanorexa LOK
. https://m.edsoo.ru/5e2bb83d
TeMe "JJIeKTPOMarHUTHbIE
KoJie6aHusAa"
Pe3epBHBIN ypOK.
06o00611eHHE U
164 CI/ICTeU;aTI/BauHﬂ 3HaHUH 1o Bubsmotexa I{OK
. https://m.edsoo.ru/96a7a2dd
TeMe '"MexaHHYeCKHE U
3JIEKTPOMarHUTHBIE BOJHbI"
Pe3sepBHBIN ypOK.
165 006061eHue U bu6anoTteka [JOK
cUcTeMaTH3alusa 3HAaHUH 110 https://m.edsoo.ru/52ad1603
TeMe "OnTHUkKa"
Pe3epBHBIN ypOK.
166 006061eHMEe U bu6anoTteka [JOK

cucTeMaTH3alys 3HaHUH 1o
TeMe "OcHoBbl CTO"

https://m.edsoo.ru/5beclc65




167

Pe3sepBHBIN ypOK.
0O6o0061IeHHe U
cycTeMaTH3alys 3HaHUH 1o
TeMe "KopnyckyJisipHo-
BOJIHOBOM Ayanusm"

bu6anoTteka [JOK
https://m.edsoo.ru/f7¢59d38

168

Pe3epBHBIN ypOK.
06061eH1e U
cUcTeMaTH3alus 3HaHUU 110
TeMe "®du3znka aToma"

bubanoreka LIOK
https://m.edsoo.ru/1f511654

169

Pe3epBHBIN ypOK.
06061eHHe U
cUcTeMaTH3alus 3HaHUU 110
TeMe "®HU3MKa aTOMHOT'O
sJipa ¥ 3J1eMeHTapHbIX
yactun"

bubanoTteka [JOK
https://m.edsoo.ru/905c5ce0

170

Pe3epBHBIN ypOK.
06061eH1e U
cucTeMaTH3alys 3HaHUU 1o
TeMe "JJIeMeHThI
actpodpusuku”

bu6anoTteka [JOK
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/JIbHOM MPOTPAMMBI10 KJIACC

Ko
NpoBepsieMoro
pe3yJjibTaTa

10.1

[IpoBepsemMble NipegMeTHbIE pe3y/IbTaThl 0CBOEHMSA OCHOBHOM
oGpa3oBaTe/JIbHOM MPOrpaMMbl CpeJHEro oo1ero 06pa3oBaHus

JleMOHCTpUpPOBaTL Ha MNpUMepax poJb W MeCcTO QU3UKU B
dbopMHUpOBaHUN COBPEMEHHOU HAy4YHOW KapTUHbI MHpA, B Pa3BUTUHU
COBPpEMEHHOW TEeXHUKM UM  TEXHOJIOTUM, B MPAKTHYECKOHU
JesITeJbHOCTH JIoJler

10.2

Y4uTbIBaTh TIpaHULbl [PHMEHEHUs] U3y4YeHHbIX (PU3NYECKUX
MoJieJiel: MaTepuasibHas TOYKa, MHepLHa/bHas CHACTeMa OTCYETa,
abCoJIIDTHO TBEpPAOE TeJo, UAealbHbIN ra3; MOJe/iM CTPOEHHUs ra3os,
KUJKOCTEeN U TBEPABIX TeJsl, TOYEUHbIM 3JIeKTPUYECKUH 3apsa] — NpU
pelieHUM pU3NYECKUX 3a4a4

10.3

Pacno3sHaBaTh ¢pusnueckue siBjaeHHUs (POLECChl) U 0O'BSICHAThL UX Ha
OCHOBE 3aKOHOB MeXaHWKH, MOJIEKYJSPHO-KUHETUYeCKOW TeopuHu
CTpOEHHs] BellleCTBA W 3JIEKTPOJAUHAMHUKHU: pAaBHOMEpPHOe U
pPaBHOYCKOpeHHOe NpPSMOJIMHEHHOe JBU)KeHUe, CBOOOJHOe MajieHHe
TeJs, JABMKEHHE 10 OKPYXHOCTHU, UHEpLHUs, B3aUMOJENUCTBHE TeJ;
Anpdysusi, OpOYHOBCKOe [JIBM)KEHHe, CTpPOEHHe JKUJAKOCTeH U
TBEpJbIX TeJ, W3MeHeHHe O00bEMa TeJq TpPU HarpeBaHUHU
(oxn1axkAeHuU), TeINJOBOe paBHOBeCHe, MCIapeHHe, KOHJeHcalUs,
IJIaBJeHWe, KPUCTA/IM3alusl, KHUIEeHHWe, BJIAXKHOCTb BO3/yXa,
MOBBILIEHHE JIaBJE€HUs ra3a Npy ero HarpeBaHUMU B 3aKPbITOM COCY/E,
CBSI3b MeX/Jly IapaMeTpaMu COCTOSHMS Trasa B M30NpoLeccax;
3JIeKTpU3al s TeJl, B3aUMO/leliCTBYe 3aps/i0B

10.4

OnuceiBaTb MeXaHUYeCKOe [BWKEeHHWe, WCIoJAb3ys ¢U3HYecKue
BeJIMYMHBI: KOOPJAUHATA, NYTh, lepeMelleHre, CKOPOCThb, YCKOPEHHUE,
Macca Tesa, CWJIA, UWMIYJbC TeJa, KHHeTHYecKas 3Heprusd,
NOTeHLMa/lbHasA 3Heprus, MexaHH4YecKasd paboTa, MexaHHU4YecKas
MOIIHOCTb; NPU OINMCAaHHWU NPaBUJIBHO TPAKTOBaTh (GU3NYECKUH
CMBICJI HCHOJIb3YEMBIX BeJMYMH, UX OOO3HAuYeHUs U eJUHUILIb,
HaXoAUTb GOpPMYyJibl, CBA3bIBAKOIIME JAHHYI0 PU3UYECKYIO0 BEJIUYUHY
C IpPYyTUMHU BeJIMYMHAMU

10.5

OnuceiBaTb M3y4yeHHble TelJIOBble CBONCTBAa TeJ U TelJIOBble
sIBJIEHUs, MWCNOJb3ysd (U3MYecKHe BeJUYUHBbI: [JlaBJeHue Trasa,
TeMIepaTypa, CpeJHss KHHEeTHUYecKas JHEeprus XaoTHYeCKOro
JIBUOKEHUSI MOJIEKYJl, CpeJlHEKBaJlpaTU4YHasd CKOPOCTb MOJIEKY,
KOJIMYECTBO TEIJIOThl, BHYTPEHHsSss 3Heprus, pab6ora rasa,
K03QPHLMEHT MO0JIe3HOTO0 JeHCTBUS TeIJOBOrO JBUraTess; IpHU
ONUCaHUU NpaBUJbHO  TpPaKTOBaTb  QU3UYECKUU CMBICJI




HCI0JIb3YeMbIX BeJIMYMH, UX 0003HAYEHHUs U eJUHUIbl, HAXOJUTH
dopMyJibl, CBSI3bIBAIOLIME JaHHYI0 GU3UUECKYI0 BEJIMYUHY C APYTUMHU
BeJIMYUHAM

10.6

OnuceiBaTh H3yyeHHble 3JIEKTPUYECKHE CBOWCTBA BellecTBA U
3JIeKTpUUYeCcKue siBJeHUs (IpoLecchl), HUCHO0JIb3ys QU3HUYECKUE
BEeJIMYMHBL:  3JIEKTPpUYECKUMH  3apsj,  3JJeKTpUueckoe  TOJe,
HanpspKEHHOCTb MO0JIS, MOTEHLMaJ, Pa3sHOCTb MOTEHIMaJoB; MpHU
ONUCaHUU NpaBUJbHO  TpPaKTOBaTb  QU3UYECKUU CMBICJI
MCIO0JIb3yeMbIX BEJMYUH, UX 0003HAUYEHHS U eJUHUIbI; YKa3bIBAThb
bopMyJibl, cBA3bIBaOLIME JAaHHYI0 QU3NYECKYI0 BEJIMUUHY C APYTUMHU
BeJIMYMHAMU

10.7

aHA/IM3UpPOBaTh (QU3UYECKHe TMPOIecChl W SIBJEHHs, HCIOJIb3Ys
du3nvecKre 3aKOHbI U NPUHLUIIbI: 3aKOH BCEMUPHOTO TATrOoTeHMUS, I,
[T u Il 3akoHbl Hb10TOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTUH,
3aKOH COXpaHEeHHUs UMITYJ/IbCa, IPUHIMI CyNepHO3UIAU CUJI, IPUHIUI
pPaBHOMpPAaBUS MWHEPLUAJBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KWHETHYECKYI0 TEOPUIO CTPOEHHUS BelleCTBa, Fa30Bble 3aKOHbBI, CBSA3b
cpe/iHell KHUHETUYECKOW 3HEPrUM TEIJIOBOTO JBWXKEHUS MOJIEKYJ C
abCoJIIDTHOU TeMIlepaTypou, MepBbId 3aKOH TePMOJUHAMUKH; 3aKOH
COXpaHeHHUsl 3JEeKTPUUECKOTro 3apsja, 3akoH KysoHa; mpu 3ToM
pas/iMyaTh CJA0BECHYI0 POPMYJIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE
BbIpa)KeHHe U YCI0BUSA (TpaHUIbl, 06J1aCTH) TPUMEHUMOCTH

10.8

OO6BACHATL OCHOBHBblE NPUHLMUIBI AeHCTBUA MallWH, NPUOOPOB U
TEeXHUYECKUX YCTPOMCTB; pasjvdaTh YCJOBUA HUX 06e30MacHOro
VICII0JIb30BAHUA B IIOBCEIHEBHOW XKU3HU

10.9

BbINOJIHATD 3KCIEPUMEHTHI 110 UCCAeJ0BaHUI0 PU3NIECKUX SBJIEHUN
Y NPOLECCOB C HUCII0JIb30BaHUEM NPSAMBIX U KOCBEHHBIX U3MepeHUH;
npu 3ToM GOpMyJIMPOBaATh NpobJeMy (3ahauy) U TUIOTE3Y y4eOHOTO
JKCIIepUMeHTa, COoOUpaTb  YCTAHOBKY U3  IPeAJIOXKEHHOro
060pyloBaHUs, IPOBOAUTH ONBIT U GOPMYJIUPOBATH BBIBO/bI

10.10

OcymiecTBiATb MNpsIMble U KOCBEHHble U3MepeHUsl (QU3NYeCKUX
BeJIMYMH; NIPU 3TOM BbIOMpATh ONTUMAJIbHBIN CIIOCOO6 M3MepeHUs U
UCIIOJIb30BaTh  HM3BECTHble  MeTOJAbl  OLEHKH [OrpellHOCTeN
M3MepeHUuu

10.11

HcciegoBaTb 3aBUCHMOCTH MeXay QU3WYECKHMH BeJUYHMHAMH C
WCI0JIb30BAHHWEM MPSIMBbIX U3MepEeHUH; MPHU 3TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (PUKCHUpPOBATb pe3yJbTaTbl MOJY4eHHOW 3aBUCHMOCTHU
bU3nUecKrx BeJUYHMH B BUJE TabJsul U rpaduKoB, AesaTh BbIBO/bI
10 pe3y/JibTaTaM HCCe[J0BaHUs

10.12

CoGusitofaTh mnpaBuJia 06e30MacHOro TpyJa MNOpd NpPOBeJeHUU
UCCleJOBAaHUM B paMKaxXx y4yeGHOro 3KClepUMeHTa, Y4yeOGHo-
UCC/IeIOBATENbCKON U MPOEKTHOMU JeATENbHOCTH C UCI0Jb30BaHUEM




M3MepUTEJIbHBIX YCTPOUCTB U JIaOOPaTOPHOI0 060py0BaHUS

10.13

PemaTh pacyéTHble 3a/1a4 C IBHO 3aJlaHHOW GU3UUYECKON MO/IebIO0,
ucnosb3ysa ¢UsMYecKre 3aKOHbl M NPUHIMUIBI;, HAa OCHOBE aHaJM3a
yCIOBUA 3aJlaud  BbIOUpATh (GU3UYECKYI0 MoOJesb, BbIJENATh
dusnveckre BeJUYMHBI U GOPMYJibl, HEOOXOAHUMbIE JJiSl €€ pelleHus,
IPOBOJAUTb pPACYeTbl M OLEHHUBATb pPeEAJbHOCTb IOJY4YEHHOTO
3HauYeHUs GU3NYeCKOW BeJIMYUHBI

10.14

PemaTh  KayeCcTBeHHble  33/la4d:  BBICTPAUBATb  JIOTUYECKHU
HENMPOTUBOPEUYUBYIO LIEMOYKY PaCCyKAEHUN C OMOPOUN Ha U3y4YeHHbIe
3aKOHbl, 3aKOHOMEPHOCTH U pU3UYECKHUe SBJIEHUS

10.15

Hcnonp3oBaTh MpU pelleHUMM Y4yeOGHBIX 33Jady COBpeMeHHble
MHPOpPMalMOHHble TEeXHOJIOTUM [Ji IOMCKAa, CTPYKTYPUPOBAHUS,
MHTepIpeTalUU U NpeJCTaBJeHUss yueOHOU U Hay4YHO-NOMYJISPHOU
MHPOpMaL M, OJYyYeHHON U3 Pa3/JIMYHbIX UCTOUHUKOB; KPUTHUYECKHU
aHaJIM3UpPOBaTh N0JIy4aeMyr0 HHPOpMaLUI0

10.16

[IpuBOUTH MpPUMeEPHI BKJI3Jla POCCUHUCKUX U 3apyOeXKHbIX YYEHbBIX-
$U3MKOB B pa3BUTHE HAayKH, 06'bSICHEHHE MPOLLECCOB OKPYXKAIOILET0
MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJOTUHN

10.17

Hcnonbp3oBaTh TeopeTHYecKue 3HaHUA MO $U3MKe B NOBCEJHEBHOU
)KU3HU [Js1 obecriedyeHUs1 06e30MaCHOCTU TMpPH OOpallleHUud C
npubopaMy U TexXHUYECKUMH YCTPOMCTBAMHM, /Js COXpaHEHMs
3/10pOBbsi U COOJIIOZIEHUSI HOPM 3KOJIOTMYECKOTO TMOBEeJEeHUs B
OKpy’Kalollel cpeje

10.18

Pa6oTaTk B rpynie c BbIIIOJIHEHHEM pa3/IMYHbIX COLlMabHBIX POJIeH,
IJIaHUPOBaTh paboTy TIpynnbl, palUoOHAJbHO pacnpefessaThb
00413aHHOCTHM M IJIAHUPOBATb [leITeJIbHOCTh B HeCTaHAapTHBIX
CUTyalMAX, afleKBaTHO OLEHWBATb BKJAJ KaX/O0ro U3 y4YaCTHUKOB
IPYIIBI B pellieH’e paccMaTpuBaeMo# Npo6JeMbl

11 KJIACC

Koga
NnpoBepsieMoro
pe3yJbTaTa

11.1

IIpoBepsemMble NipegMeTHbIE pe3y/IbTaThl 0CBOEHMSA OCHOBHOM
oGpa3oBaTe/JIbHOM MPOrpaMMbl CpeJHEro oo1ero 06pa3oBaHus

JleMOHCTpUpPOBaTL Ha MNpUMepax poJb W MecTO QU3UKU B
dbopMHUpPOBaHUN COBpPEMEHHOU HAy4YHOW KapTUHbI MHpA, B Pa3BUTUHU
COBPpEMEHHOW TEeXHMKM UM  TEXHOJIOTUM, B  MNPAKTHYECKOHU
JleITEJIbHOCTU  JIIOle, LeJIOCTHOCTb W €JUHCTBO (PU3UYECKOU
KapTHUHbI MUpaA

11.2

Y4uTelBaTb TIpaHULbl [PUMEHEHUs H3y4YeHHbIX (U3NYEeCKUX




MoOJieJIel: TOYEeUYHbIN 3JIEKTPUYECKUU 3apdj, aiepHas MoJesb aTOMa,
HYKJIOHHAs1 MO/JieJib aTOMHOTI0 siipa NpU pellieHuU prU3ndecKux 3aiad

11.3

Pacno3sHaBaTbh ¢usndeckue siBJaeHHUs (Mporecchl) U 06bSICHATh UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKM UM KBAHTOBOU (QU3UKHU:
3JIeKTpUUYecKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOe  JeWCTBUSI  TOKa,  B3aUMOJeCTBMEe  MarHUTOB,
3JIeKTPOMarHWTHAasA WHJAYKIUs, JeHUCTBHe MarHUTHOTO TMOJisS Ha
NPOBOJHUK C TOKOM M [JBWXYIIMHCA 3aps]i, 3JeKTPOMarHUTHbIe
KoJieOaHUsI W BOJIHbI, NPSMOJIMHEHMHOE pacnpoCTpaHEHHEe CBETQ,
OTpa)keHUe, TMpesoMJieHHe, HUHTepbepeHuus, JAUbpaKLus U
noJisipu3alus CBeTa, Aucnepcusi cBeTa, poToaieKTpuyeckuil apdekT
(boToaddekT), cBeTOBOE AaB/ieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO
CleKTpa aToMa BOJOpPOJa, eCTecTBEHHas W MCKYCCTBeHHas
Pa/IN0aKTUBHOCTh

11.4

OnuceiBaTb U3y4YEHHblE CBOWCTBA BellecTBA (3/IeKTpUYECKHE,
MarHUTHbIE, ONTHUYECKHUE, 3JIEKTPUYECKYIO NpPOBOJAMMOCTb
pas3JMYHBIX CpeA) M 3JIeKTPOMarHUTHbIe sBJeHUs (mpolecchl),
ucnosib3yss puanMyeckue BeJUYUHBL: 3JIEKTPUYECKUH 3apsj, cuia
TOKa, 3JIEKTPUYeCKOoe HaNpshKeHUe, 3JIeKTPUUecKoe CONPOTHUBJIEHHE,
pa3HocTb noteHuuasnoB, 3/ C, paboTa ToKa, UHAYKLHUS MarHUTHOIO
nosisi, cuiaa Ammnepa, cusa JlopeHIa, WHAYKTUBHOCTb KaTYILIKH,
3Heprus 3JIeKTPUYECKOTO U MAarHWTHOTO IoJieH, Nepuoj U 4acToTa
KoJiebaHUM B KoJiebaTeJbHOM KOHTYpe, 3apsjJi M CUJIa TOKa B
npoliecce rapMOHHUYECKHUX 3J1eKTPOMAarHUTHBIX KoJle6baHUH, POKyCHOe
paccTosiHMe W ONTHYEeCKas CUJa JIMH3bI; NPU ONMHCAHUU NMPABUJIBHO
TPaKTOBaTh (QU3MYECKUH CMBICA HCNOJIb3yeMbIX BeJIWYHMH, UX
0603HaYeHUs U eJUHUIBL; yKa3blBaTb (OPMYJibl, CBA3bIBalOLIve
JlaHHY1I0 QU3UYECKYI0 BEJIUYUHY C APYTUMU BEJTUYMHAMU

11.5

OnuchiBaTh U3yYeHHble KBAHTOBbIE IBJIEHUS U POLEeCChl, UCIIOb3YS
dr3nYecKkre BeJIMUYUHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YacTOTa CBeTa, 3HEprusl M HMIYJbC (POTOHA, NEPUO[
nojypacnaZia, 3Heprusi CBs3M aTOMHBIX fJiep; IpU ONUCAHUHU
NpaBUJIBbHO TpPAaKTOBaTb (U3WYECKUH CMBICA  HCNOJIb3yeMbIX
BeJIMYMH, HUX O0003HA4YeHUs M eJUHHUIbI; YKas3blBaTb (GOPMYJIbI,
CBSI3bIBAWOIME JaHHYI GU3UYECKYl0 BeJUYUHY C JApyrMMHU
BeJIMYMHAMM, BbIYUCAATh 3Ha4eHHe GU3UIeCKON BeJIMIUHbI

11.6

AHanusupoBaTh GU3MYECKHe INpoLecchl U fABJEHUS, HCIO0Jb3Yys
du3uyeckre 3aKOHbl M NpUHLMIOBL: 3akoH OMa, 3aKOHBI
[10CJIeJ0OBATEJIbHOTO U NApaJljIeJIbHOTO COeJUHEHUs IMPOBOJHUKOB,
3akoH /lxoysia - JleH1a, 3aKOH 3JIEKTPOMarHUTHOW MHAYKIMH, 3aKOH
NpPAMOJIMHEMHOIO0 paclIpoOCTPaHEHUS CBeTa, 3aKOHbl OTPaXKEHHUA
CBETa, 3aKOHBbI IpPeJIOMJIEHUS CBeTa, YpaBHeHWe IJWHLITeHHa M




doTtoadpdekTa, 3aKOH COXpaHEHUS IHEPTrUH, 3aKOH COXpaHEeHHUs
MMIyJIbCa, 3aKOH COXPaHeHUsl 3JIEKTPUYeCKOro 3apsja, 3aKOoH
COXpaHEeHMs]  MaccoBOTO  4YHCJa, TMocTyjaTel  bopa, 3akoH
palUOaKTUBHOTO pachnaZa; MNpU 3TOM pasjidyaTb CJIOBECHYIO
bopMyIMPOBKY 3aKOHA, ero MaTeMaTHUYeCKOe BbIpaXkKeHHE U YCJIOBUS
(rpaHuLbl, 06/1aCTH) IPUMEHUMOCTH

11.7

OnpepenaTe HamnpaBJeHUe BeKTOpa HWHAYKIMA MarHUTHOTO MOJIA
IIPOBOJIHMKA C TOKOM, cUJbl AMIiepa U cuibl JlopeHna

11.8

CTpouTb ¥ ONHUCBIBAaTb U300paXKeHHE, CO03JaBaeMoe IJIOCKUM
3epKaJioM, TOHKOU JIMH30U

11.9

BbINOJIHATH 3KCIIEPUMEHTHI 110 UCCAeJ0BAHUI0 PU3NIECKUX SBJIEHUN
Y TPOIIECCOB C HUCIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX U3MEpPEHUH;
npu 3ToM GopMyJIMPOBaATh MpobJeMy (3afauy) U TUIIOTE3Y y4e6HOTO
3KCIIEpUMEHTa, COOMpaTh  YCTAHOBKY M3  MPEAJIOXKEHHOTO
060py/I0BaHUs], TPOBOAUTH ONBIT U GOPMYJIUPOBATH BbIBO/IbI

11.10

OcyuiecTBAATh MNpsAMble M KOCBEHHble H3MepeHUs QU3NYEeCKUX
BeJIMYMH; NIPU 3TOM BbIOMpPATh ONTHUMaJIbHBIN COCOO6 M3MepeHUs U
UCIIOJIb30BaTb  H3BECTHble  MeTOJbl OLEHKH [OrpelHOoCTeN
M3MepeHUuun

11.11

HccnenoBaTh 3aBUCUMOCTH GU3UYECKUX BEJIMYUH C UCIOJb30BaHUEM
NpsIMbIX H3MEPEHUM; NpPH ITOM KOHCTPYHMpPOBATb YCTAHOBKY,
buKcupoBaTh pe3y/bTaThl MOJYYEHHOW 3aBUCUMOCTH (U3UYECKHUX
BeJIMYUH B BUJAe Tabsul, U rpaduKoB, JesiaTb BbIBOJbI IO
pe3yJibTaTaM UCCJieJOBaHHUS

11.12

CobstofaTh TmpaBusia 6Ge3omacHOro TpyJa INpUd IPOBeJeHUHU
WCCle[JOBAHUM B paMKax y4eOHOTO 3KCIepUMEHTa, y4ebHO-
MCC/eloBaTe/IbCKOM U NPOEKTHOM JiesATeJIbHOCTH C UCI0JIb30BAaHUEM
M3MepUTEJIbHBIX YCTPOWUCTB U JIabOpaTOPHOI0 060py0BaHUS

11.13

PemaTh pacyéTHble 3a/1auM € ABHO 3aZlaHHOW GU3MYECKON MO/Jeblo,
ucnoJsib3ysi GpU3NYecKHe 3aKOHbl M NPUHIMUIBI;;, Ha OCHOBE aHaJM3a
yCJOBUSl 3aZayd BbIOMpaTb (GU3UYECKYI0 MoOJesb, BbIAeJATh
dusnveckre BeJUYMHBI U GOPMYJibl, HEOOXOJAHUMbIE JJiSl €€ pelleHus],
IPOBOAUTL PACY€Tbl U OLEHUBAThb peaJbHOCTb IOJYy4YeHHOIO
3HayeHUs1 GU3NYECKON BeJTUIUHbI

11.14

PemaTb  KayecTBeHHble  33Ja4yd:  BBICTPAaMBATb  JIOTUYECKH
HENPOTUBOPEUYUBYIO LIEMI0YKY PaCCyKJAEHUN C ONOPOU Ha W3y4YeHHble
3aKOHbI, 3aKOHOMEPHOCTU U GU3UYECKUE SIBJIEHUS

11.15

Hcnosnb3oBaTb MNpU pellleHWU Y4YeOHBIX 33Ja4 COBpPeMEHHbIe
MHPOpMalMOHHblE TEeXHOJIOTUM JJi TOHUCKA, CTPYKTYPHUPOBaHMUS,
VMHTepHpeTaluy U NpeJcTaB/IeHUs y4eOHOW U Hay4HO-NOMYyJISAPHOU
nHpopManyy, NoJy4YeHHON M3 pas3IMYHbIX UICTOYHUKOB; KDUTHYECKU
aHaJIM3UpPOBaTh NOJIy4aeMyr0 HHPOpMaLUI0




11.16

00'bSICHATh NPUHIUIBI AEUCTBUSA MAlllMH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3jiMyaTh YCJOBUS MX 0€30MaCHOr0 KUCIOJb30BaHUS B
MMOBCeHEBHOM KU3HU

11.17

[IpyBOAUTHL MpHUMepbl BKJI3Ja POCCUHCKUX U 3apyOeKHbIX Y4EHbIX-
$U3MKOB B pa3BUTHE HAyKH, B 00'bsICHEHHE NIPOLECCOB OKPYXKAIOILero
MHUPA, B pa3BUTHe TEXHUKHU U TEXHOJIOTUH

11.18

Wcnonb30BaTh TeopeTHYecKue 3HaHUA MO $U3MKe B NOBCEJHEBHOU
)KU3HU [Js1 obecriedyeHUs1 06e30MaCHOCTU TMpPH OOpallleHUud C
npubopaMy UM TexXHUYECKUMH YCTPOWCTBAMHM, /Js COXpaHEHMs
3[10pOBbSI U COOJIIOZIEHUSI HOPM 3KOJIOTMYECKOrOo TIOBeJeHUsl B
OKpyKawller cpefe

11.19

Pa6oTaTh B rpynmie c BbIIIOJTHEHHEM PA3JIUYHbBIX COI[MATBbHBIX POJIEH,
IJIAHUPOBaTh  pabOTy TIpPYMNNbl, paldOHAJbHO paclpejesiTb
00513aHHOCTH U IJIAHUPOBATb [IeSITeJIbHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJleKBAaTHO OLIEHUBATh BKJAJ[ KaXKJOTO M3 YYaCTHUKOB
IPYIIbI B pellieHhe paccMaTpUBaeMou npo6ieMbl




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

Kog,
pasaena

Koa npoBepsaemoro
3JIeMeHTa

IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUS

®U3NKA U METO/ bl HAYYHOT O II03HAHUA

1.1

dusuka - Hayka o npupoze. HayuHble MeTo/ bl
MO3HAHUSA OKpY?KaloIlero MUpa. Posib
3KCIepUMeHTa U TEOPUH B Npolecce MO3HAHUSA
NPUPO/IbL. JKCIIEPUMEHT B pU3UKe

1.2

MogenvpoBanue GU3UYECKHUX SIBJEHUH U
npoueccoB. HayuHble runorte3dbl. Pusndeckue
3aKOHbl M TeopuH. ['paHUIIbI TPUMEHHMOCTH
dusnveckrx 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponib u Mecto JuU3UKM B (POPMHUPOBAHUHU
COBpEMEHHOW Hay4YyHOM KapTUHbI MHpaA, B
NPaKTUYECKOU [eATeJIbHOCTHU JIen

MEXAHUKA

###Par###KUHEMATHKA

2.1.1

MexaHuvyeckoe [jBu:keHHe. OTHOCUTENBHOCTh
MeXaHU4YeCcKoro aABwkeHHUs. CuctemMa OTCUYETa.
TpaekTopusa

2.1.2

[lepemelieHre, CKOpPOCTb (CpefHSs CKOPOCTH,
MIHOBEHHas CKOPOCTB) 1% yCKOpeHHe
MaTepuaJbHOW TOYKHM, UX IPOEKIMU Ha OCH
cucTeMbl KoopAuHaT. C10’keHHe nepeMeleHUu!
Y CJIOX)KEHUEe CKOPOCTeN

2.1

2.1.3

PaBHOMepHOe U pPaBHOYCKOpEHHOe
NpsIMOJIMHENHOe JIBIDKEHHUe. ['paduku
3aBUCUMOCTHU KOOpJMHAT, CKOpOCTH,
YCKOpeHH4, nyTH U nepeMelleHUs
MaTepuaJbHOW TOYKH OT BpeMeHH

2.1.4

CBobGoaHOE MajieHHe. YCKOpeHUe CBOOOIHOTO
najieHusl

2.1.5

KpuBosnHeliHoe  JBuxeHHe. PaBHOMepHoe
JIBUOKEHUE MaTepuaJbHON TOYKHU o
OKPY>KHOCTHU. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [lepuog U 4acToTa.
[leHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHuyeckue ycTpoucTBa: CIUJOMETD,




ABUXKEHHWE CHapdA0B, LEIHble W pPEMEHHbIe
nepenaduv

2.1.7

[IpakTHUyeckue paboThI. M3mepeHune
MTHOBEHHOU CKOPOCTH. UccnepoBanue
COOTHOILEHUS MEX/Jy NyTSIMH, NPONJ€eHHbBIMU
TeJOM  3a  [OCJeJOBaTe/ibHble  paBHbIE
NpPOMEXYTKU BpPEMEHU MPU PAaBHOYCKOPEHHOM
JBM>KEHUU C HayaJbHOW CKOPOCTBIO, PaBHOM
HyJit0. MU3yyeHue JBKEHUs IIapUKa B BSISKOU
KUAKOCTU.  HM3ydyeHune  [JBWXKeHUA  Teua,
OpOLIEeHHOr0 TOPU30HTATBHO

2.2

###Par###/IUHAMUKA

2.2.1

[IlpuHuun otHocuTesbHOCTH [anunes. [lepBbii
3akoH HproTtoHa. HHepuuanbHble CUCTEMBI
OTCYéTa

2.2.2

Macca Tesa. Cusa. [IpyHIMN Cyniepno3nLUU CUJI

2.2.3

Bropoi 3akoH HproToHa [Ji1 MaTepua/ibHOU
TOYKA B UHEPIUAJBHOU CHUCTeME OTCYETa
(MCO). Tpetuit 3akoH HbioToHa  Jud
MaTepHabHbIX TOYEK

2.2.4

3aKOH BCeMUPHOrO0 TAroTeHusd. Chia TAXKeCTH.
[lepBast KocMUYecKasi CKOpoCThb. Bec Tesa

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna TtpeHusa. Cyxoe TtpeHue. Cuia TpeHUd
CKOJIbXKEHUSA M CWJIa  TpPeHHUA  IOKOA.
Kosadpouuuent tpenusa. Cuna conpoTHUBJIEHUS
IIpY JBUXKEHUH TeJla B )KUJKOCTHU UJIU rase

2.2.7

HOCTyrIaTeJIbHOG W BpallaTeJbHOE€ JBHUXEHHE
abCoOJIIOTHO TBépﬂOI‘O TeJia

2.2.8

MoOMEHT CcHUJIbl OTHOCUTEJNBHO OCHU BpalleHUs.
[lnedyo cuabl. YcioBUS paBHOBeCHS TBEPAOro
Tesia B UCO

2.2.9

TexHudyeckue  ycTpoHcTBa: NOJIIUITHUKY,
JBI>XeHHe UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTuyeckue paboThbl. M3yyeHUe [BUKEHUS
Opycka 1O HaKJOHHOW IJIOCKOCTH TOJ
JleiCTBMEeM HeCKOJIbKMX CuJ. HcciepoBaHue
3aBUCMMOCTH CUJI YIIPYTOCTH, BO3SHUKAIOIIUX B
JebopMUpyeMON TNpPYXHHE U  pPe3UHOBOM
obpasle, OT BeJHWYUHbl HUX JedopMalUU.
UccnenoBanue yca0BUM paBHOBECHUSA TBEPJOIO




TeJla, UMEIOILEr0 0Ch BpallleHUSs

###Par###3AKOHbI COXPAHEHUSA B MEXAHUKE

WMnysbc MaTepuaJbHOW TOYKH, CHUCTEMBI

2.3.1 MaTepuaJbHbIX To4yekK. MHMmnysnabc cuabl U
VM3MeHeHMe UMIyJibCa TeJjla
939 3akoH coxpaHeHusa umnysabca B HCO.
e PeakTUBHOe JBUKEHHE
2.3.3 Pa6oTa cuibl
2.3.4 MOIIHOCTB CHUJIbI
53 KruHeTnueckass 3Heprusi MaTepyua/bHOU TOYKH.
e TeopeMao KHHETUYECKON 3HEPTUU
[lorennuanpHass sHeprud. [loTeHuuanbHas
3Heprus ynpyro edopMHUpPOBAaHHON MPYKUHBDI.
2.3 2:3.6 [loTeHUWasbHasA  3Heprus  TeJa  BOJIM3U
MOBEPXHOCTHU 3eMJIU
[loTeHMasbHble U HENOTEHLMa/IbHblE CHJIBL.
537 CBsI3pb pabOThl HEMOTEHLMAJbHbIX CUJI C
h V3MeHeHMEeM MeXaHW4YeCKOW 3IHEepPrhuu CUCTEMBI
TeJl. 3aKOH COXpaHEeHUs MeXaHU4YeCKOU 3HepTUU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUA
239 TexHuyeckue yCTpOMCTBA: [BWXXEHHE paKeT,
o BOJIOMET, KOTIep, IPY>KUHHbBIN MMHCTOJIET
[IlpakTuyeckue paboThbl. H3yyeHUe CBA3U
5310 CKOpPOCTeH TeJ TNpU HEYnpyroMm yjaape.
h UccnenoBanue  cBsI3M  paboThl  CUJIBI €
VM3MeHEeHHEM MeXaHUYEeCKOM IHEPT UM Tesia
3 MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMUKA
###Par###0CHOBBI MOJIEKYJIAPHO-KWUHETUYECKOW TEOPUU
OcHOBHBIE NOJIOXKEHHUS MOJIEKYJIIPHO-
311 KWHETHUYEeCKON TEOPUHU. BpoyHoBckoe
o nBwxeHue. uddysusa. Xapakrep ABUKEHUS U
B3aUMO/IeMCTBUS YaCTUL] BelleCcTBa
Mopenu cTpoeHUs Ta30B, KUIAKOCTEHM U
3.1 3.1.2 TBEP/bIX TeJ U 00'bSICHEHHE CBOMCTB BellecTBa
Ha OCHOBe 3TUX MoJeJier
313 Macca Mosekyn. KosimuecTBO — BelljecTBa.
o IlocTossHHasa ABorazipo
314 TensoBoe paBHOBecue. Temmepatypa u eé
o usMepenue. lllkana temneparyp Lenbcus
3.1.5 Mopgenb uaeasbHoro rada. OCHoOBHOe ypaBHeHUEe




MOJIEKYJIIPHO-KHUHETUYECKON TEOpUH
uJieaJIbHOIO rasa

3.1.6

AbGcositoTHas TeMmmnepaTypa Kak Mepa cpejHei
KUHETUYECKOU 3HEPTrUM TeMJIOBOTO JBUKEHUS
yacTtul rasa. lllkana remneparyp KesbBuHa

3.1.7

YpaBuenue Knanelipona - MenjesneeBa. 3aKOH
JlanbToHa

3.1.8

['a3oBble 3akoHblL. H30mponeccel B HAealbHOM
rase C NOCTOSSHHbIM KOJIMYECTBOM BellleCTBa:
M30TepMa, U30X0pa, u306apa

3.1.9

TexHu4yeckue yCTpOMCTBA: TEPMOMETDP,
6apoMeTp

3.1.10

[IpakTuyeckue paboTbl. H3MepeHHe Macchl
BO3JlyXa B KJIAaCCHOM KoMHarte. HcciemoBanue
3aBUCMMOCTU MeXJy NapaMeTpaMH COCTOSAHUSA
paspexXeHHOro rasa

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepMoguHamMuyeckad cucrteMa. BHyTpeHHAdA
3Heprusa TepMOJAUHAMHUYECKOW CHUCTEMBbl H
CIOCOOBI €€ U3MeHeHUs

3.2.2

KosmyecTBo TemynoTel U paboTa. BHyTpeHHss
3Heprus 0JJHOATOMHOTO U/leaJIbHOI'0 ra3a

3.2.3

Buzasl Temsonepefayd: TeMJIONPOBOAHOCTD,
KOHBeKLUd, Hu3JydeHue. TemnoéMKOCTb TeJa.
YnenbHass TeEMJOEMKOCTb BellecTBa. Pacyér
KOJIMYeCTBA TEMJIOTHI [IPU TeIjionepesayde

3.2.4

[lepBbIM 3aKOH TepMOJHWHAaMHUKHU. [I[puMeHeHUe
1epBoro 3aKOHa TePpMOJAUHAMUKH K
uzonpoueccaM. ['paduyeckas HHTepHpeTanus
paboThI rasa

3.2.5

TemsioBble MawmuHbl. [IpyHUUNBL  JeHCTBUA
TEMJIOBbIX MalluH. [I[peobpa3oBaHus 3HEPTUHU B
Tel1oBbIX MauiMHax. KoapduuueHT nosesHoro
nevctBus (ganee - KII/JI) TensioBod MalIMHBI.
Hukna Kapuo u ero KII/|

3.2.6

Btopoi 3aKOH TEePMOJAVHAMHUKH.
Heo6paTuMocTh  mpoleccoB B  MPUPO/JE.
TensnoBble JIBUTaTeJIH. JKoJIOTUYeCKHe
npo6JieMbl TENJI0O9HEPTETUKU

3.2.7

TexHU4YeckHe YCTpOﬁCTBa: ABUTraTeJIb

BHYTPEHHETr0 CrOpaHu4, O6bITOBOM




XOJIOAWJIbHUK, KOHAULIMOHED

3.2.8

[IpakTuyeckue paboThl. M3MepeHUe yae/bHOU
TeNJIOEMKOCTHU

###Par###AlPETATHBIE COCTOAHUSA BELIECBA. ®A30BBIE IIEPEX0/IbI

[Tapoo6pa3oBaHue U KOHAeHcauus. McnapeHue
U KUIIeHHe. Ypenbnasa TeIJIOTa

3:3.1 napoo6pa3oBaHMs. 3aBUCUMOCTb TEMIEPaTypPbl
KUIIEHUS OT JaBJIeHUS
332 AGcontoTHasE U OTHOCHTeJIbHAsi BJIQXKHOCTb
e BO3/yxa. HachlleHHbIN nap
TBéppoe Tesno. Kpucraniuyeckue u aMmoppHbie
3.3.3 Tesa. AHM30TPONHUA CBOMCTB KPHUCTAJIJIOB.
3.3 Kupkue kpucrtasibl. CoBpeMeHHble MaTepHaJibl
334 [lnaBneHve W KpUCTa/IM3auud. YJesbHasd
o TeoTa njasjaeHus. Cy6auManus
3.35 YpaBHeHHe TemnJ10Boro 6asaHca
TexHuueckue  ycTpoWcTBa: TUTPOMETP U
33.6 IICUXPOMETD, KaJIOpUMETP, TeXHOJIOTUU
h I0JIyYE€HUsI COBPEMEHHBLIX MaTepHasioB, B TOM
YyHCJe HAHOMaTepUaJoB, U HAHOTEXHOJIOTUH
337 [IpakTuyeckue paboTbl. U3MepeHre BIAXKHOCTH
e BO3/yXxa
4 JJIEKTPOAMHAMUKA
###Par###3JIEKTPOCTATUKA
411 JneKTpUlauusa Tes. JJIEeKTpUYeCKUM 3apaz. [IBa
o BU/Ia 3JIEKTPUYECKUX 3aPAJ0B
4.1.2 [IpOBOAHUKH, AUIJIEKTPUKHU U MTOJYIIPOBOLHUKU
4.1.3 3aKOH COXpaHeHHUs 3JIeKTPUYeCKOro 3apsa/a
414 BsaumogencTBue 3apsaao0B. 3akoH KysioHa
JJleKTpU4ecKoe noJie. HanpsaxéHHoCTb
3JIEKTPUYECKOTO noJIsl. [IpuHnMn
4.1 415 CyNeprno3ULIUH. Jluauun HaNpsKEHHOCTHU
3JIEKTPUYECKOTO MOJIs
416 Pabora cusn  3/€KTPOCTAaTUYECKOTO  MOJIA.
o [lorenyuas. PasHocTh MoTeHMaANIOB
[IpOBOJHUKU U JUIJIEKTPUKU B MOCTOSIHHOM
4.1.7 3JIEKTPUYECKOM rnovJie. JvasieKTpuyeckas
NPOHUIIAEMOCTb
418 JJIEKTPOEMKOCTb. KongeHcaTop.

JJIeKTPOEMKOCTb  IIJIOCKOTO  KOHJEHcaTopa.




JHeprus 3apsHKEHHOT0 KOHleHcaTopa

TexHuyeckue yCTpPOKMCTBA: 3JIEKTPOCKOT],

419 3JIEKTPOMETp, 3JIeKTPOCTaTH4YecKasd 3allMTa,

o 3a3eMJIeHHE 3JIEKTPOIPUOOPOB, KOHJEHCaTop,
KCEPOKC, CTPYHUHBIN IPUHTEDP

4110 [IpakTHUyeckue paboThI. H3mepeHue

SHeKTpOéMKOCTH KOHAEeHCAaTopa

4.2

###Par###I10CTOAHHBIM 3/IEKTPUYECKUH TOK. TOKH B PA3JTMYHBIX

CPEJAX

421

YcnoBus CyleCTBOBaHHUA MMOCTOAHHOTIO
JJIEKTPHUYECKOT0 TOKaA. Hctounuku Toka. Cuiaa
ToKa. [loCTOSAHHBIN TOK

4.2.2

Hanpsxenue. 3akoH Oma i1 y4acTKa Lienu

4.2.3

JJIeKTpUUYECKOE  COMpPOTHUBJIEHUE. YeJbHOe
CONPOTUBJIEHHUE BellleCTBa

4.2.4

HOCJIG,C[OB&TGJH:)HOG, IMnapaJsijieJibHO€E, CMelllaHHOoe
coegruHeHHe ITPOBOJAHHUKOB

4.2.5

Pab6oTa ajieKTpruyeckoro Toka. 3akoH [»xoyJis —
Jlenna

4.2.6

MOH.IHOCTI:) JJIEKTPHUYECKOTI'0 TOKa

4.2.7

aJieKTpoABMXKyIlasa cuaa (ganee - 3/C) wu
BHYTpeHHee CONPOTHUBJIEHHE HWCTOYHHKA TOKa.
3akoH Oma aaa noJHOM  (3aMKHYTOM)
aJleKTpuveckou Lenu. KopoTkoe 3aMbikaHue

4.2.8

JJIeKTpOHHasA IPOBOJHUMOCTD TBEPABIX
MeTa/ZIOB.  3aBUCUMOCTb  CONPOTUBJIEHUA
MeTaJlJIOB oT TeMIlepaTyphl.
CBepxnpoBOJUMOCTb

4.2.9

JJeKTpUYecKUH TOK B BakyyMme. CBoHCTBa
3JIEKTPOHHBIX IYYKOB

4.2.10

[TonynpoBogHuku. Co6CTBEHHAasA U NMpUMeCHas
IIPOBOJAMMOCTD N10JIyIPOBOJAHUKOB. CBOMCTBA p-
n nepexoza. [loaynpoBoHUKOBbIEe IPUOOPHI

4.2.11

JJIeKTpUYeCKUH TOK B 3JIEKTPOJIMTAX.
JJIeKTPOJUTHYECKAS JIUCCOLALUSL.
JJIEKTpPOJIN3

4.2.12

JJIeKTpUYeCKUU TOK B razax. CaMoCToATeIbHbIN
U HecaMoCTOATeJbHbIM pa3psj. PasanyHbie
TUIIBl CaMOCTOSITEJIBHOTO paspaza. MoJiHus.
[l1azma




Texnuueckue yCTpoOMCTBa: aMIepMeTp,
BOJIbTMETDP,  peocTaT, HCTOYHUKH  TOKa,
3JIeKTpOHarpeBaTe/ibHbIE 1102 (G10) ) 8
4.2.13 3JIEKTPOOCBETUTEJIbHbIE TPUOOPHI, TEPMOMETP
CONPOTHUBJIEHUS], BaKyyMHbII 0[],
TEPMUCTOPHI U doTopesucTopsl,
NOJIyNpOBOJHUKOBBIN U0/, TaJiIbBAaHHUKA

[IpakTHyeckure paboThl. U3yyeHUe cMelIaHHOIO
COeIMHEHUSI PE3UCTOPOB.

4.2.14 HU3mepenue 3/IC UCTOYHHKA TOKa M ero

BHYTpEeHHero comnpoTuBJieHUus. HabuoneHue
3JIEKTPOJIM3a

11 KJIACC

Kog, Koanposepsiemoro
IIpoBepsieMble 3/1IeMeHTHI COJepPKaHUs

paszesna 3JieMeHTa

4 3JIEKTPOAMHAMHUKA

###Par###MATHUTHOE I1O0JIE. 9JIEKTPOMAT'HUTHAA UHAYKLUA

[TocTosiHHBIE MAardHUTHhI. BBaHMOAEﬁCTBHe
IMOCTOAHHBIX MArHUTOB

4.3.1

MaruutHoe moJsie.  BeKTOp  MarHUTHOU
uHAyKuuU. [lpuHnun cynepnosvuuu. JIMHUU
4.3.2 MarHMTHOM UHAYKUUK. KapTuHa JIMHUH
MarHMTHOM MHAYKLUUU TO0JIA MOCTOSHHBIX
MarHUTOB

MarHuTHoe TmoJie TPOBOJHHKA C TOKOM.
KapTvHa JMHUM moJigd AJUHHOTO MPsIMOro
4.3 433 NpOBOJHMKA U 3aMKHYTOTO KOJIbLEBOTO
e NpPOBOJAHMKA, KaTYWIKU C TOKOM. OnbIT
dpcrena. BsaumopencTBhe MPOBOLAHUKOB C
TOKOM

434 Cusia AMniepa, eé MOZyJ/Ib U HallpaBJIeHUE

Cuna JlopeHua, eé MoAyJib M HalpaBJIEHUE.
JBHKeHue 3apsKeHHOH YaCTHULbI B

4.3.5
OJIHOPOJJHOM MAarHuUTHOM mnoJie. PaboTa cUJb
JlopeHnua

4.3.6 flBneHUe 3/IeKTPOMAarHUTHOW UHAYKI U

4.3.7 [IoTOK BEKTOpa MarHUTHOM UHAYKLIUU




3/1C uHAYKUMU. 3aKOH 3JIEKTPOMArHUTHOM

4.3.8
uHAyknuu Papazes
BuxpeBoe  ajieKTpuuyecKoe noJie. 3/C
439 MHAYKIMU B NPOBOJHUKE, [ABUXKYIIEMCS
o MOCTYNATeJbHO B OJHOPOJHOM MarHUTHOM
noJjie
4.3.10 [IpaBusio JleHya
4311 WHAYKTUBHOCTD. fIBJeHHMe CaMOMHAYKIMHU.
e 3/1C caMOMHAYKLUH
4.3.12 JHeprusd MarHUTHOTO MOJIA KaTyLIKU C TOKOM
4.3.13 JJIeKTPOMarHuTHoOe IoJie
Texnuueckue  ycTpoicTBa: NOCTOSIHHbIE
4314 MarHuThI, 3JIeKTPOMarHuThI,
o 3JIEKTPOJBUTATEIb, YCKOPUTEN
3JleMeHTapHbIX YaCTUL, UHAYKIMOHHAsA NeYb
[IpakTHUyeckue paboThI. H3y4yeHue
MarHUTHOTO TMOJI1 KaTyIIKU C TOKOM.
4.3.15 HccnenoBanue JelCcTBUA IIOCTOSIHHOTO

MAarHuTa Ha pPaMKy C TOKOM. HCCJIB,ELOBaHI/Ie
ABJIEHUA BHEKTpOMaFHHTHOP’I HWHAYKIOHUH

KOJIEBAHHA U BOJIHBI

5.1

###Par###MEXAHUYECKHE U 3JIEKTPOMATHHUTHBIE KOJIEBAHUA

5.1.1

KosiebaTenbHas cucTeMa. CBoGoHBIE
KosiebaHusA. [apMoHMYeckhe  KoJiebGaHUS.
[lepron, wyacrora, ammautysa U  ¢dasa
KoJie6aHU M

5.1.2

[Ipy>kMHHBIA ~ MasfATHUK. MaTeMaTHU4yeCKUU
MasITHUK

5.1.3

YpaBHeHHe  TapMOHHUYECKUX  KoJiebaHUH.
KuHeMaTHyeckoen AWHAMUYECKOe OIMUCAHUE
K0J1e6aTeJIbHOTO JBUXKEHUS

5.1.4

[IpeBpalieHre 3HEPTUM NPU TAapMOHUYECKUX
KosiebaHUsAX. CBSI3b aMIJIMTYJbl KOJieGaHUM
MUCXOJHOM  BEJUYMUHBI C  aMIUIUTYJaMH
KoJie6aHUI eé CKOPOCTHU U YCKOPeHHUs

5.15

Kosie6aTenbHbIN KOHTYDP. CBobGoHbIE
3JIEKTPOMarHUTHbIe KoJieGaHUS B HJlealbHOM
KoJIe6aTe/IbHOM KOHType. AHaJIOTHS MeXIy
MEeXaHUYECKUMH U  3JeKTPOMarHUTHBIMU
kosiebaHussMU. Popmysia ToMcoHa

5.1.6

3aKOH COXpaHeHMUsl 3HEPruu B HJea/lbHOM




KoJie6aTeJIbHOM KOHTYype

BbIHy)KAEHHbIe MexaHU4ecKHe KoJiebaHHU4.

17 Pe3oHaHc. Pe3oHaHCHa“d KpUBasd.
o BbIHY>I€eHHbIE 3/IeKTPOMarHUTHbIE
KoJie6aHUS.
£18 [lepeMeHHbIN TOK. CrHycou anbHbIN
o nepeMeHHbIH TOK.
MowHOCTE NepeMeHHOro ToKa. AMIUIMTYHOE
5.19 M JeHCTBylOllee 3HAaYeHHe CHUJIbl TOKa W
HanpsHKeHUs
Tpaucdopmarop. [IporsBoacTBO, nepenaya u
norpe6jieHUe  3JeKTPHUYeCKOH 9HEpPruHu.
£ 110 JKOJIOTUYECKMEe PHUCKA IpU MPOU3BOJCTBE
o 3JIEKTPUYECKOM SHEPTHH. KysnbTypa
MCII0JIb30BAHUA 3JIEKTPO3HEPIUHU B
IOBCeJHEBHOM XKU3HH
TexHu4yeckue  yCTpoOWCTBa: cericmorpad,
5.1.11 3JIEKTPUYECKUH 3BOHOK, JIUHUU
3JIeKTponepesay
[IpakTH4Yeckne paboThI. UccnenoBaHue
3aBMCHMOCTH IlepruoJila MaJlblXx KoJiebaHUH
£112 rpy3a Ha HATH OT JUIMHBI HUTH M MacChl I'py3a.

UccnenoBaHve nmepeMeHHOTO TOKa B LeNU U3
nocjen0BaTeJIbHO coeJMHEHHBIX
KOH/ZIeHCAaTOopa, KaTyLIKU U pe3ucTopa

5.2

###Par###MEXAHUYECKHE U 3JIEKTPOMATHHUTHBIE BOJIHBI

MexaHuyeckue BOJIHBI, yCa0BUSA
£91 pacnpocTpaHeHHUs]. [lepuog. CkopocTb
o pacnmpocTpaHeHMss M JJIMHA  BOJIHBL
[lonepeyHble U POAOIbHBIE BOJIHBI
oy ###Par### HurepdepeHuus u audpaxuus
o MeXaHUYEeCKUX BOJIH
£ 93 3ByK. CKOpoCThb 3ByKa. ['pOMKOCTB 3BYKa.
o BricoTa ToHa. TeM6p 3ByKa
JJIeKTpPOMarHMTHbIE BOJIHBI. YcnoBusa
vy U3Jly4yeHus 3JIEKTPOMarHUTHBIX BOJIH.
o B3avMmHasa opueHTanusa BeKTOpoB E, B 1 v B
3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe
CBoucTBa 3JIEKTPOMAarHUTHBIX BOJIH:
5.2.5 OTpaXkeHHUe, TMpeJiOMJeHHEe, MOoJsIpU3aLUs,

nudpakuus, UHTepdepeHuus.  CkopocThb




3JIEKTPOMArdHUTHBIX BOJIH

5.2.6

[llkana 3JIEKTPOMarHUTHbBIX BOJIH.
[IlpuMeHeHHe 3/J1€eKTPOMAarHUTHBIX BOJIH B
TEeXHUKE U OBITY

5.2.7

[IpyHUMNOBI  PafiMOCBS3M U TeJIeBUJEHUS.
Paguosiokanus. JJIEKTPOMAarHUTHOE
3arpsi3HeHUe OKpYy»Kalollen cpe/ibl

5.2.8

TexHuyeckue  yCcTpoHCTBa: My3blKaJbHble
MHCTPYMEHTHI, YJIbTPa3BYKOBas AHWArHOCTHUKA
B TeXHHUKe u MeJUI1HE, pazap,
pPaivoONpPUEMHHUK, TeJIEBU30p, aHTEHHa,
TesiedpoH, CBU-neub

5.3

###Par###O0IITUKA

53.1

[IpsaMosiMHeliHOe pacnpocTpaHeHUe CBeTa B
O HOpPOJHOU cpefe. JIyd cBeTa

5.3.2

OTpaxkeHue cBeTa. 3aKOHbI OTPAXXEHUSA CBeTa.
[locTpoeHrve  u300pakeHUW B  IJIOCKOM
3epKaJe

5.3.3

[IpenoMyienre cBeTa. 3aKOHbI MpeJOMJEHUS
CBeTa. AOCOJIOTHBIN [nokasareJb
npeIoMJIeHU s

5.3.4

[TosHOE BHYTpEeHHee OTpaKEHHUE.
[IpefenbHBIA  yrosl MOJIHOTO BHYTPEHHEro
OTpaXKeHHUs

5.3.5

Jucnepcus cBeta. C/l0XKHBIA cOCTaB 0eJiOTO
cBeTa. lIBeT

5.3.6

Cobuparoiuye W  paccedBaloliyde  JIMH3BIL.
Tonkass JsnH3a. POKyCcHOe pacCTossHHEe |
ONTHYECKasl CUJia TOHKOM JIMH3BI. [locTpoeHue
M300parKeHUH B COOUpaAIOLUX U
pacceuBaromux JuH3aX. QPopMysa TOHKOH
JINH3bI. YBeJIMYeHHE, JaBaeMoe JIMH30U

5.3.7

[Ipefenbl NPUMEHUMOCTH TeOMeTpPUYECKOU
ONTUKH

5.3.8

WHTepdepeHnus CBeTa. KorepeHTHbIE
MCTOYHUKHU. YcnoBus HabJI0eHus
MaKCUMyMOB U MHUHHUMYMOB B
MHTeppepeHLIMOHHON KapTUHe OT JABYX
cuH}a3HbIX KOrepeHTHbIX HCTOYHHUKOB

5.39

JAudpakuusa cBeta. JudpakimoHHas peléTka.
YcioBue HabJOAEHUs TJIaBHBIX MaKCUMyMOB




py NMaZleHud MOHOXPOMATHYeCKOT0 CBeTa Ha
JAUPPAKIIMOHHYIO PELIETKY

5.3.10 [Tonsspusanusa cBeTa
TexHuueckue  yCTpoWCTBa: OYKH, JIyNa,
311 doToanmapaT, NPOEKLUMOHHBIM  ammapar,
e MHKPOCKOII, TEeJIECKOIl, BOJIOKOHHAs OITHKA,
AUPpaKIMOHHAs PellETKa, MOoJISIPOU
[IpakTHUYeckue paboThHI. H3MepeHue
£ 312 nokasaTtess npesomyueHus. MHccnenoBanue
o CBOWCTB U306paXKeHU B JINH3aX.

HabstoeHue Jucnepcuy cBeTa

3JIEMEHTHI CIIEIUAJIbBHOY TEOPUU OTHOCUTEJILHOCTH

6.1

[paHuLlbl NPUMEHHUMOCTH  KJIACCUYECKOU
MeXaHUKH. [TocTynaTel TEeOpUU
OTHOCHUTEJIbHOCTU: WHBApPUAHTHOCTb MOJYJIsS
CKOPOCTH CBeTa B BaKyyMme, NPUHIUI
OTHOCUTEJbHOCTH JNUHIITEeHHA

6.2

OTHOCUTENIbHOCTb OJJHOBPEMEHHOCTH.
3aMe/iJieHUe BpeMeHH U COKpalleHue AJUHbI

6.3

JHeprus U UMIyJibC CBOOOJHOUN YaCTUIbI

6.4

CBsA3b Maccbl C 3Hepruem MU HMMOYJIbCOM
CBOOOJHOM  4YacTHIbI. JHeprus  IOKOSA
CBOOOJHOM YaCTHUIbI

KBAHTOBAA ®U3UKA

7.1

###Par###3JIEMEHTHI KBAHTOBOM ONITUKU

7.1.1

@®otoubl. Popmysia [lnaHka cBA3M 3IHEPruum
$oTOHa ¢ ero 4acToTOH. JHeprus U UMIMYJIbC
doToHa

7.1.2

OTKpbITHE UM HcciaegoBaHue ¢oTosdpdekTa.
OnbiThl A.l'. CTosieToBa. 3akoHbl poTo3dpdekTa

7.1.3

YpaBHeHHe DJuHWTeWHA A48 ¢oToadpdekTa.
«KpacHas rpanuna» ¢potoadpdekra

7.1.4

JlaBnenue cBeta. OnwiThl [1.H. J/leGeneBa

7.1.5

XuMHUyeckoe JielicTBHe cBeTa

7.1.6

TexHuyeckue  ycTpolcTBa: (OTO3JEMEHT,
doToaTUUK, cCoIHeUHas 6aTapesi, CBeTOJUO/,

7.2

CTPOEHHUE ATOMA

7.2.1

Mopenb aToma TomcoHa. OnbiThl Pesepdopaa
10 UCCIeJOBAaHUIO CTPOEHUA aTOMa.
[l1aneTapHasa Mozesb aToMa




7.2.2

[loctynartel bopa. U3inydyeHre U morJioujeHue
$OTOHOB mNpU 1nepexofe aToMa C OJHOIO
YPOBHA 3HEPryvMu Ha JApPYrou. Buzasl crieKTpos.
CnekTp ypoBHeH 3Hepruy aToMa BOA0OpO/a

7.2.3

BonHoBble cBoMcTBa 4YacTull. BoJsiHbl je
Bpounis. Kopnycky/isipHO-BOJIHOBOW AyaJIU3M.
Judpakuus 3/1eKTPOHOB Ha KpUCTaJLJ1axX

7.2.4

CnOHTaHHOE W BBIHYXK/JIEHHOE HU3JyYeHHe.
YCcTpoHCTBO M IPUHIMI PpaboThl Jla3epa

7.2.5

TexHUYeckue yCTPOUCTBA: CHEKTPaJbHbIN
aHanu3 (CHeKTpocKoll), Ja3ep, KBaHTOBBIN
KOMIIBIOTEP

7.2.6

[IpakTuyeckue paboThI. Ha6stonenue
JIMHENYaATOro CIeKTpa

7.3

ATOMHOE A4PO

7.3.1

MeToabl  HabGJOAEHUS U pervucTpalnuu
3JleMeHTapHbIX YaCTHI],

7.3.2

OTKpbITHE pPajMOaKTUBHOCTH. OnbIThI
Pesepdopsa 1o ompejeseHH0  cocTaBa
PaZjMOaKTUBHOTO V3JIy4YeHUH. CBoucTBa
anbda-, 6eTa-, raMma-usjaydyeHus. BiusnHue
pPaZlMOaKTUBHOCTH Ha KHUBble OPraHU3Mbl

7.3.3

OTKpbITHE NPOTOHA U HeUTpoHA. HykyioHHadA
MoJienb sapa [eiizen6epra — UBaneHko. 3aps/,
aapa. MaccoBoe yucio agpa. Usoronbl

7.3.4

Anbda-pacnag. JJIeKTPOHHbIN U
MO3UTPOHHBIN 6eTa-pacnaf. [amMa-
u3JlydyeHue. 3aKOH paJIM0aKTUBHOTO pacnaja

7.3.5

JHeprusi CBs3U HYKJIOHOB B sjipe. faepHbie
cuabl. lepekT Macchl iapa

7.3.6

AnepHble peakuuu. JlesieHre U CUHTES dep

7.3.7

AnepHbid peakTop. TepMosAepHbIA CHUHTES.
[Ilpo6sieMbl M  NepcHeKTUBbl  SAJEpHOHN
9HEepPreTHKHU. JKOJIOTUYEeCKHUe acreKThl
AlepHOU SHEPTeTUKU

7.3.8

JdyieMeHTapHble YaCTULBI. OTkpbITHE
MO3UTPOHaA. dyHaMeHTaIbHbIE
B3aMMO/JIeHCTBUS

7.3.9

TexHuyeckue yCcTpONCTBA: JJO3UMeETp, Kamepa
BusibcoHa, iiepHbIN peakTop, aToOMHast 6oMb6a

7.3.10

[IpakTHUyeckue paboThI. UccnepoBanue




TpPeKoB YacTul] (1o roroBbIM poTorpadpusam)

3JIEMEHTBI ACTPO®U3UKHU

8.1 Bug 3BésgHoro Heb6a. Co3Be3nusi, spKue
' 3BE3/bl, IJIaHEThI, UX BUJMMOE JIBXKeHHe

CosHeyHadg cucreMma. IlnaHeThl 3eMHOU
8.2 rpynmnel. [lJlaHeTbI-TUTaHTbl U WX CIOYTHUKH,
' KapJIMKOBbIe [JIAHEThI. Mauibie Tesa

CoJIHEYHOM CHUCTEMBI

CosHnie, poTochepa u atmocdepa. CosiHeuHass
aKTHUBHOCTb

8.3

8.4 HcTtoyHuK 3Hepryuu CosiHLA U 3BE3 ]

3Bé3/bl, KX OCHOBHble XapaKTEPUCTHUKHMU:
Macca, CBeTUMOCTb, paZiMyC, TeMIepaTypa, ux
B3aUMOCBA3b. JlMarpaMMa «CHeKTpaJibHbIN
8.5 KJacC - CBEeTHMOCTb». 3BE€3abl TJIAaBHOU
1ocJie/loBaTeJIbHOCTH. 3aBUCUMOCTb «Macca —
CBETHUMOCTb» il ¢ 3BE3/] rJIaBHOH
110CJe/I0BaTEeNbHOCTHU

###Par###BHyTpeHHee CTpoeHUEe  3BE3[.
8.6 CoBpeMeHHbIe npeJCTaBJIeHUs 0
' NPOUCXOXAEeHUU U 3Boitour CoTHIA U 3BE3J,

JTanbl }KU3HHU 3BE3/]

Maeynbid [yt - Hama  lanakTuka.
CnupasibHasg CTPYKTypa ['asakTHKY,
8.7 pacnpefesneHue 3B€3J, ra3a U IbUIM.
' [Tonoxxenue u auxkenue CosiHia B ['asakTHKe.
[lnockas u  cdepuyeckass  MOACUCTEMBI

[asakTUKU

8.8 Tunel ranakTuk. PaguorasakTuky M KBas3aphbl.
' YépHble AbIPHI B A4pax raJlaKTUK

Bcenennas. Pacuinpenuve BcesneHHoOW. 3akoH
Xa66Jia. Pasberanuve rajakTuk. Bospact u
8.9 paguyc Bcenennoi, Teopuss bBosbiioro
B3pbIBa. Mogenb «ropsadyer BcesneHHON».
PenukToBOe U3yyeHue

MacutabHas CTPYKTypa BcesieHHOM.
8.10 MeTtaranakTuka. HepeméHHble MNpo6JieMbl
aCTPOHOMHUHM




ITPOBEPAEMBIE HA EI'3 110 ®U3UKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHHUA
OCHOBHO# OBPA30BATEJ/IbHOM ITPOTPAMMBI CPEJJHETO OBILIETO

OBPA30BAHUA

Kog,
poBepsAeMoro
TpeGoBaHMSA

IIpoBepsieMble Tpe6GOBaHMS K NPeAMETHBIM pe3y/ibTaTaM
OCBOEHHUS OCHOBHOM 06pa30BaTe/IbHOM NPOrpaMMbI CpeJHEro
o01ero o6pa3oBaHus

CbopMUPOBAaHHOCTL yMEHUW  pacno3HaBaTb  (puU3UYecKUe
sBJIeHUs1 (Ipolecchl) U OOBSACHATh MX HAa OCHOBE U3YyUYEHHBIX

3dKOHOB

BJIa,ZLEHI/Ie OCHOBOIIOJIaTalOIIMMH CI)I/I3I/I‘-IGCKI/IMI/I NOHATHUAMU H

BeJIMYMHAMM, XapaKTepPU3YIOIIMMU GpU3UdeCcKUe IPOoLecChl

CoopMUPOBAHHOCTb YMEHUHN MPUMEHATb 3aKOHBI KJIaCCUYECKOU
MeXaHUKH, MOJIEKYJSApHOW (GU3UKUM U  TepMOJUHAMHUKY,
3/IeKTPOJMHAMUKH, KBAaHTOBOM (U3MKM [JJIg aHaIu3a U
06bsICHEHUSA $SIBJIEHUM MMKPOMMpPA, MaKpOMHUpa M Meramupa,
pasjdyaTh ycja0BUA (FpaHULbl, 006/1aCTH) NPUMEHUMOCTH
du3nyecKkMx 3aKOHOB, TMOHMUMAaTb BCeOOLMHA  XapaKTep
dyH/laMeHTa/IbHBIX 3aKOHOB M OrPaHUYE€HHOCTb UCIOJIb30BaHUSA
YaCTHBIX 3aKOHOB; aHaJM3UpoOBaTh (QU3MYeCKUe MpOoLecCHl,

HCII0JIb3YAd OCHOBHBIE ITIOJIOKEHHU A, 3dKOHbI U 3dKOHOMEPHOCTH

ChopMUpPOBaHHOCTD yMeHHus pasinyaThb yCJI0BUSA
NPUMEHUMOCTH MoJesed (QU3NYeCKUX TeJl U TPOLEeccoB

(ABJIEHUH)

ChopMUPOBAaHHOCTb YMEHHs pPellaTh PACUyE€THbBIE 33/]a4U C SIBHO
3aJlaHHOM W HesiBHO 33aJlaHHOW QU3UYeCcKOW MoJesblo: Ha
OCHOBaHHWM aHa/IM3a YCJOBHUs BbIOMpATh (U3WYECKHUE MOJEY,
OoTBeyawIlye TpeGoBaHUAM 3aJlauM, NPUMEHATb GOpPMYJIbI,
3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIaThl GU3UYECKUX TEOPUU PHU
MCIOJIb30BAHUU MaTeMaTUYeCKUX MeTOJI0B pellleHHs 3ajad,
NPOBOJUTh pPACYETbl HA OCHOBAHUM HMEWIIUXCA [JAHHBIX,
aHaJIM3UPOBaTh pe3yJbTaTbl M KOPPEKTHPOBATb METO/bI

pelleHus C Y4ETOM N0JIyYeHHBIX Pe3yIbTaTOB

PemiaTb KayecTBEHHbIe 3aJa4y, Tpe6y}Ol.U,I/Ie IIpUMEHEHHNA
3HAHUU U3 Pa3HLIX pa3eJioB MKOJIbHOI'O KypcCa Cl)I/I3I/IKI/I, d TaKXe

UHTerpanvuu 3HAHUU U3 APYTUX npesMeTOB




€CTECTBEHHOHAYYHOr0 I[MKJIAa: BbICTPAaUBaTh  JIOTUYECKYIO
LeNOYKy pacCy>k[leHH C Oomopod Ha H3y4YeHHble 3aKOHBI,

3dKOHOMEPHOCTH U (l)I/IBI/I‘{ECKI/Ie ABJIEHUA

BiaseHMe  OCHOBHBIMM  MeTOJAaMHU  HAy4yHOTO [O3HaHUA,
UCNO0JIb3yeMbIMU B QHU3MKe: NPOBOAUTH NpPsIMble U KOCBEHHbIE
u3MepeHuss (QU3MYECKUX BeJMYUH, BbIOMpas ONTHUMaJbHBIN
Coco6 M3MepeHHS U MUCHOJIb3ys U3BECTHble MeTOJbl OLLeHKU
NOrpelIHOCTEN M3MepeHNnH, NPOBOAUTDH vccie0BaHue
3aBUCUMOCTeN PpU3NYECKUX BEJTUYMH C UCT0Ib30BaHUEM NPSAMbIX
U3MepeHUH, OOBACHATh IOJIy4eHHble pe3ysbTaTbl, HCHOJb3Ys
dusuYecKkre TeOpUH, 3aKOHbl W IMOHATHUA, U JesaTb BbIBOADL;
cobyolaTh MNpaBu/a 6e30MacHOro TpyAa MNpPU NPOBEJEHUH
Ucc/leJOBaHUM B paMKaX y4eOHOro 3KCliepUMeHTa M y4ebOHOo-
UCCIe/l0BaTe/NbCKOW  J1eITeJIbHOCTM  C  MUCIOJIb30BaHUEM
IMPPOBBIX U3MEPUTEJIbHBIX YCTPOMCTB U J1abOpaTOPHOIO

060pyI0BaHUSA

ChopMHpPOBAaHHOCTb yMEHUH aHaJIUM3WpPOBaTb M OLlEHUMBATb
NOCJeJCTBUS ObITOBOM W MNPOU3BOJACTBEHHON [esATeJbHOCTH
4yeJI0BeKa, CBI3aHHOW ¢ PU3MYEeCKUMMHU IpoLeccaMy, C MO3ULUH
3KOJIOTUYECKOU 6e30MacHOCTY; npeJCcTaBJIeHUN 0
pallMOHa/JIbHOM IPUPOJONOJIb30BaHUY, a TaKXe pa3yMHOM
MCIOJIb30BAHUU JOCTHKEHWW HAayKM UM TEeXHOJIOTUM [JId

ﬂaﬂbHeﬁLHeFO pa3BHUTHUA 4Y€JIOBEYECKOT'0 O6H.leCTBa

OBs1afieHMe pa3/IMYHBIMU CIOCOOaMH paboThl ¢ MHOpMaLUen
dU3UYecKoro cojep>kaHusi C MCNOJIb30BAHUEM COBPEMEHHBIX
MHpOpMaLMOHHBIX TEXHOJIOTUH; pa3BuUTHE yMeHUH
KPUTHUYECKOTO aHaJ/u3a U OLeHKHU JJOCTOBEPHOCTH IOJIydyaeMoH

MHbOpMaL U

10

CoopMUPOBAHHOCTh YMEHHUM NPHUMEHSATh OCHOBOIOJIAralolre
aCTPOHOMHYECKHE MOHSATUS, TEOPUU U 3aKOHbI JJIsl aHA/JU3a U
00 bsicHeHUs] GU3UUECKUX NTPOIECCOB, TPOUCXOASIIMX HA 3BE3/1aX,
B 3BE3/JHbIX CHUCTEMax, B MeXraJaKTUYeCKOU cpejie; JBUKEeHUS

He6eCHBIX TeJI, 3BOJIIOIUH 3BE€31 U BcesleHHOM




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI A1 YYEHUKA

e ®u3suka, 10 knacc/ Msakuiues I'.4., Byxosues Bb.b., Corckuit H.H. noj pepakuueit
[TapdenTheBoit H.A., AkijnoHepHoe o611ecTBO «M31aTenbcTBO «I[IpocBelieHre»

e ®usuka, 11 knacc/ Msakuiues I'.JI., ByxoBues b.b., Yapyrun B.M. noz pegakijyuei
[TapdpenTbeBoii H.A., AkijuoHepHoe o611ecTBO «M31aTenbeTBO «IIpocBelieHmue»

e AJl PoiMkeBud 3agaynuk 10-11, Jipoda

METOAHWYECKHE MATEPHAJIbI /14 YYHUTEJ/IA

YMK I'. 4. Msakuues, B.b. ByxoBLeB

IIN®POBBIE OBPA30BATEJ/IbHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

bu6anoTeka LIOK http://m.edsoo.ru /



