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MpunoxeHwne

K OCHOBHOM 06pa3oBaTefibHOM NporpamMmme
cpenHero obuiero obpasoBaHus

MAQY «HwmxHeapemssaHckas COLLy,
yTBEPXOEHHOW NPUKa30M

oT «29» aBrycta 2025 r. Ne 180-0g

PABOYASA NMPOrPAMMA
y4yebHoro npegmeTta «Pusnka»
(yrmy6neHHbIN ypOBeHb)
ansa obyyvarowmxca 10-11 knaccos



NMOACHUTEJNIbHAA 3ATMMUCKA

Mporpamma no un3nke Ha ypoBHe cpeaHero obuiero obpasoBaHus paspaboTaHa
Ha OCHOBE nMOMOXeHun wn TpeboBaHWn K pesynbTaTaM OCBOEHUA OCHOBHOWM
obpasoBaTenbHOM nporpammbl, npeacraBneHHbix B rOC COO, a Takke C y4€TOM
depepanbHon paboyen nporpammbl BocnUTaHus w  KoHuenuum npenogaBaHus
yyebHoro npeameta «Pusmka» B obpasoBaTenbHbIX oOpraHu3dauusax Poccuinckon
denepaumum, peanuayoLmMx OCHOBHble obpa3soBaTesibHble NPOorpaMmsbl.

Mporpamma no c¢u3uke onpeaenset obsasaTenbHoe NpegMeTHOe coaepkaHue,
yCTaHaBNMBaeT peKoMeHAyeMyl MnocrefoBaTeNlbHOCTb U3yYeHus TeM W pasaernos
y4yebHOro npegmMmeTta ¢ y4ETOM MEXNPEOMETHbIX U BHYTPUNPEOMETHbIX CBA3EN, NTOMUKK
y4yebHOro npouecca, BO3pacTHbIX OcobeHHocTen obyyarwmxcsa. [Mporpamma  no
u3nKke OaéT npeacTaBneHne O LUensax, cogepXkaHuu, obuien ctpatermmn obyyeHus,
BOCMUTaHUSA U pa3BuTna obydarowmxca cpeacrtsamm yyebHoro npegmeta «dPusmnka» Ha
yrny6néHHOM ypoBHE.

N3yyeHne kypca mankn yrinybrnéHHOro ypoBHS NO3BOMSET peanv3oBaTh 3a4aun
npodeccnoHanbHOM OpUeHTaLmm, HanpaBieHo Ha co3faHue YCoBUN A51s NPOSABEeHUs
CBOUX MWHTENMNEKTyanbHbIX M TBOPYECKMX CMNOCOBOHOCTEN KaxabiM obyyatowmmcs,
KOoTopble  HeobxoauMMmbl  ONS  MPOAOSPKEHUA  obpasoBaHMss B OpraHuM3aumax
npodeccuoHanbHoro  obpasoBaHMs NO  Pa3fMyHbIM  PU3UKO-TEXHUYECKUM U
NHXXEHEPHbIM CreunanbHOCTSM.

B nporpamme no ¢usmke onpenensitoTcs nnaHupyemble pesynbTaTbl OCBOEHUS
Kypca u3nkn Ha YypoBHe cpegHero obuwero obpasoBaHus:  NIMYHOCTHbIE,
MeTanpeaMeTHbIE, npegMeTHble (Ha yrny6néHHom YPOBHE). Hay4Ho-
METOLONIOrMYeckon OCcHOBOW Ans  paspaboTkm TpeboBaHWM K JNIMMHOCTHbLIM,
MeTanpegMeTHbIM U NpeaMeTHbIM pe3ynbTataM 0by4varoLmMxcs, OCBOUBLLMX NpOrpaMmmy
no ¢wuanke Ha ypoBHe cpeaHero obuwero obpasoBaHWsa Ha yriybrnéHHOM YpPOBHe,
ABNAETCA CUCTEMHO-AEATENbHOCTHLIN NOAXOL.

Mporpamma no cusunke BKAOYAET:

nnaHupyemble pesynbTaTbl OCBOEHUS Kypca (pusnkn Ha yrnybnéHHom ypoBHe, B
TOM YuUcre npegMeTHble pe3ynbTaThbl MO rogam obyveHus;

cogepxaHue ydebHoro npeameTa «dPnsmka» no rogam obyyeHus.

Mporpamma no u3nke wnMMeeT nMNPUMEPHLIA XapakTep W MOXeT ObiTb
MCNONb30BaHa yunTensamMmm uU3nkm 4ns cocTaBneHms CBoux pabounx nporpamm.

Mporpamma no uanke He CKOBbIBAeT TBOPYECKYD WHUUMATUBY yduTenem u
npeaocTaBnsaeT BO3MOXHOCTU NS peanu3auun pasnuyHbiX METOAMYECKUX NOOAXOAOB K
npenogaBaHuio  U3MKKU Ha yrrIybrnéHHOM ypoOBHE MNpPU  YCIOBUM  COXPaHEHUs
oba3aTenbHOM YacTu coaepXaHna Kypca.

dusmka Kak Hayka 0 Hambonee obLKMX 3akoHaX NPUPOAbl, BbICTyNasi B KavyecTse
yyebHOro npegmeTa B LUKOSE, BHOCUT CYyLLECTBEHHbIW BKMag B CUCTEMY 3HaHMK 06
okpyxawuwem mupe. LkonbHbIM KypCc uU3MKkM — cuctemoobpasyrowmin  ong
€CTEeCTBEHHO-Hay4YHbIX Y4eBHbIX NPeaMeToB, NMOCKOMNbKY OU3NYECKME 3aKOHbI fexaTt B
OCHOBE MpPOLIECCOB W SBMEHUNA, U3YyYaeMblX Xumuen, 6uonorven, quanyeckon
reorpacpmen n actpoHomumen. Micnonb3oBaHMe M aKTUBHOE MPUMEHEHNE PU3NYECKNX
3HaHW onpegenuno xapaktep n 6ypHoe pa3BuTMe pasHOOOpasHbIX TEXHOMOMUN B
cbepe 3HepreTuKkn, TpaHCcrnopTa, OCBOEHUA KOCMOCA, MOSTyYeHUs HOBbIX MaTepuanos C
3agaHHbIMU cBorcTBaMn. 3yyeHne omMsnkn BHOCUT OCHOBHOW BKMag B hopMupoBaHue
€CTeCTBEHHO-HAy4YHOW KapTuHbl Mupa oby4arouerocs, B (QOPMUPOBAHUE YMEHWUN
NPUMEHSITb Hay4YHbI MeToL NO3HAHWUA NPU BbINOSHEHUN UMW YYEBHbIX UCCNegoBaHUN.

B ocHoOBY Kypca hu3nkm Ha ypoBHe cpeaHero obuiero obpasoBaHus NONOXEH psa
naen, KOTopble MOXHO paccMaTpuBaTb Kak MPUHUMMIbI €r0 NMOCTPOEHUS.



Udess uenocmHocmu. B COOTBETCTBUM C HEW KypC SABMASETCH FOMMYECKM
3aBEPLUEHHBbIM, OH COAEPXWUT MaTepuan M3 BCeX pasfaenoB (PusMKku, BKMOYaET Kak
BOMPOChI KITaCCUYECKOMN, TaK U COBPEMEHHON (PU3NKN.

Udesi zeHepanusayuu. B cooTBeTCTBMM C Hel Martepuan kKypca uU3MKn
06beaMHEH BOKpYr dmnsmnyeckmx teopuin. Begywmm B Kypce saBnsietca hopMmpoBaHue
npeacTaBnNeHnn 0 CTPYKTYPHbIX YPOBHAX Matepuu, BeLLecTBe 1 Mnorne.

Udess eymaHumapuszayuu. EE peanusaums npeanonaraet WCNONb3OBaHUE
ryMaHuTapHoro noteHyuana ousamyeckon Hayku, OCMbICIIEHNE CBA3WN Pa3BUTUSA PUNKK
C pasBuTMEM obuwecTBa, a TakKkKe C MMPOBO33PEHYECKMMWN, HPABCTBEHHbIMU W
3Konornyeckumu npobrnemamu.

Udess npuknadHoli HanpasneHHocmu. Kypc usmku yrrnybnéHHoro ypoBHS
npegnonaraetT 3HAKOMCTBO C LUMPOKUM KPYrOM TEXHUYECKUX W TEeXHONOrmyeckux
NPUNOXEHNA N3YYEHHbIX TEOPUA M 3aKOHOB. [py 3TOM paccMaTpuBalOTCA Ha YpPOBHE
obLWwux npeacTaBneHnin U COBPEMEHHbIE TEXHUYECKNE YCTPOMCTBA, U TEXHOSOIMMN.

Udess 3konoeusayuu peanu3yetcd MNOCPeACTBOM BBEOEHMS 31EMEHTOB
cofepXaHusi, MOCBALLEHHbBIX 3KONOrM4yecknm npobremam COBpPEeMEHHOCTU, KOTopble
CBSi3aHbl C pasBUTMEM TEXHUKM M TEXHOMOMM, a Takke obcyxaeHus npobnem
paunoHanbHOro NPUPOaONONbL30BaHUSA N IKOTOrM4eckon 6e3onacHoOCTu.

OcBoeHMe cogepxaHus nporpammbl MO OU3NKE [OIMKHO ObITb MOCTPOEHO Ha
NPUHUMMNAX CUCTEMHO-AEATENbHOCTHOrO noaxoda. [Ona dusmkn peanusaumsa 3TuX
npvHUMNOB 6asnpyeTcs Ha WCNOMb30BaHWM CaMOCTOATESNIbHOMO 3JKCMepUMEHTa Kak
NOCTOSIHHO AencTBytowero gakrtopa ydebHoro npouecca. Onsa yrny6rnéHHOro ypoBHsa —
9TO CMUCTEMa CaMOCTOATENbHOrO YYEHUYECKOro 3IKCMEpPUMEHTA, BKIOYAKLEro
PpOHTaNbHbIE YY4EHUYECKME OMbIThbl NMPU U3YyYEeHUN HOBOro MaTtepuana, nabopaTopHble
paboTbl n paboTbl npakTukyma. [lpu 3TOM BO3MOXHbI ABa cnocoba peanusauum
dmanyeckoro npaktukyma. B nepBom cnyyae npakTukym nposoamntcs nmbo B koHue 10
n 11 knaccos, NMG0O Nocrne NepBoro U BTOPOro Monyroanin B KaXKaoM M3 3TUX KNaccoB.
BTopoi cnocob — aTo nHTerpaumsi paboT npakTMkyma B cuctemy riabopaTopHbIX pabor,
KOTOpble NPOBOAATCA B npoLecce u3yvyeHus pasgena (temol). MNpu atom nog pabotamm
NpakTUKyMa MOHMMAaeTCs CaMOCTOATENbHOE WUCCreaoBaHWe, KOTOpoe MpoBOAUTCS MO
PYKOBOLCTBY CBEPHYTOro, 0006LLEHHOIO B1aa 6e3 nowaroBon MHCTPYKLNN.

B nporpamme no pusmke cuctema yv4eHMYECKOro akcrnepumMmeHTa, nabopaTtopHbIX
paboT n npakTukyma npeacTaBfieHa efuHbiM nepedHem. Boibop Tematuku gns atux
BMOOB  YYEHMYECKMX  MpaKTM4ecknx  paboT  ocywecTBnseTca  yvyaCcTHUKaMu
obpasoBaTenbHOro npouecca ncxoast 3 0Cob6eHHOCTEN MOYPOYHOro NIIaHMPOBAHUS U
OCHalleHus kabuHeTa duauku. MNpu aTom obecneunBaeTcs oBnageHne obyyarowmmmncs
YMEHUAMUN NPOBOANTL NPSAMbIE N KOCBEHHbIE U3MEPEHUS, UCCneaoBaHNst 3aBUCMMOCTEN
PU3NYECKNX BENNYMH M NOCTAHOBKY OMbITOB MO NPOBEPKE NPeanoXeHHbIX rmnoTes.

Bonbloe BHMMaHve ygensieTcs pelleHuo pPacyéTHbIX M KayeCTBEHHbIX 3ajavd.
Mpu aTom Ans pacyETHbIX 3a4a4y NPUOPUTETOM SABMSIOTCA 3afayvn C BHO 3aJaHHOW U
HEesIBHO 3aJaHHOW (OU3NYECKOM MOAENbIO, MNO3BOMSAWME MNPUMEHATb WU3YYEHHbIE
3aKOHbl W 3aKOHOMEPHOCTM KakK M3 OOHOro pasgena Kypca, Tak W UMHTerpupys
NPUMEHEHNE 3HAHW M3 pasHbiX pasgenoB. [Nsi Ka4eCTBEHHbIX 3adad NpuopuTeTOM
ABNATCA 3a4aHnsA Ha 0ObsACHeHWe/npeackasaHne NpoTekaHNa PU3NYECKUX ABNEHUI U
MPOLIECCOB B OKpYXalLlen XusHu, Tpebyouwme Bbibopa duanyeckon mopenu Ans
CUTYyaumnmn NPakTUKO-OPUEHTUPOBAHHOIO XapakTepa.

B cooteBetctBUM C TpeboBaHuamu PrOC COO k maTepumanbHO-TEXHUYECKOMY
obecneveHunto yyebHoro npouecca Kypc u3MKu YriyGrnéHHOro ypoBHSI Ha YpOBHE
cpegHero obuwero obpas3oBaHMs [OOIMKEH U3yyaTbCA B YCMNOBUSIX MPeaMETHOro
kabuHeta. B kabuHeTe u3nkm [JOmMKHO ObiTb Heobxooumoe nabopaTtopHoe
obopygoBaHMe Onsi BbINOSHEHUS yKa3aHHbIX B MporpaMmme no usnke yYeHU4ecKmx



onbITOB, NlabopaTopHbix paboT u paboT npakTMkyma, a Takke LEMOHCTPaLUOHHOe
obopynoBaHue.

[emoHcTpaumoHHoe obopyaoBaHne hopMmmpyeTcs B COOTBETCTBMM C NMPUHLMUMNOM
MUHUManbHONW [OO0CTAaTOMHOCTM W obecrnevynBaeT MOCTAHOBKY MEPEYUCIIEHHbIX B
nporpamme no u3nKe KIHYEBLIX AEMOHCTpauuMi Ons MUCCReAoBaHUs M3yyYaemblX
ABNEHNA N NPOLLECCOB, 3MMUPUYECKUX U DYHAAMEHTASNbHbLIX 3aKOHOB, UX TEXHUYECKNX
NPUMEHEHNIA.

JTabopaTtopHoe ob6opyaoBaHMe ANl YYEHUMYECKMX  MpPaKTUYEeCKnx  paboTt
dopmMuMpyeTca B BUAE TeMaTMYECKMX KOMMMEKTOB U obecneynBaeTcsa B pacyéte 0gHOro
KOMMNnekTa Ha pAByx oby4dawowmxcsa. TemaTudeckne Komnnektol nabopaTtopHOro
obopyaoBaHusi OOMKHbl  OblITb  MNOCTPOEHbl Ha  KOMMMEKCHOM  MCMNOSIb30BaHUK
aHarnoroBbIX N LNPOBLIX NPUBOPOB, a Takke KOMMNLIOTEPHbLIX U3MEPUTENBHbIX CUCTEM
B BuAe UMdpoBbIX labopaTopuii.

OCHOBHbIMM LIENAMU N3yYeHUA PU3nKn B obem obpasoBaHUM SBSAKOTCA:

opMMpOBaHNE MHTEpPECA U CTpeMIEHNs OBy4valoLMXCa K Hay4YHOMY W3YYEHUIO
Npupoabl, pasBuUTNE NX UHTENNEKTYarbHbIX U TBOPYECKUX CMOCOBHOCTEN;

pasBuMTME MNpeacTaBneHMn O HayyHOM MeTode MO3HaHuA u dopmupoBaHue
nccneaoBaTenlbCKOro OTHOLLEHUS K OKPY>KaloLWNM SABNEHUSM;

opMMpPOBaHNE HAy4YHOrO0 MUPOBO33PEHUS KakK pesynbTata M3YyYeHUs OCHOB
CTPOEHUS MaTepun n pyHaaMeHTanbHbIX 3aKOHOB (OU3NKK;

OpMMpPOBaHNE YMEHUA OOBACHATH SABMEHMS C MCMOMb30BaHWEM (OU3NYECKNX
3HaHWN N Hay4YHbIX JOKa3aTenbCTB;

dopMMpoBaHNe NpeacTaBneHnn O ponv  U3MKKM  ANs  pasBuTUS  OPYrux
€CTEeCTBEHHbIX HaYyK, TEXHUKN U TEXHOSOMNN,

pa3sBuTue npeacTtaBfeHnM O BO3MOXHbIX cdepax byayuien npodeccmoHansHom
AEeATEeNbHOCTU, CBA3aHHbIX C PU3NKOM, NOATOTOBKA K AarbHeNLWeMy obyYyeHno B 3TOM
HanpaBneHuu.

[ocTwxkeHne 3TuUX LUenen obecneynmBaeTca peLleHneM creayrwmux 3agad B
npouecce n3yvyeHus Kypca omsmkn Ha ypoBHe cpedHero obuiero obpasoBaHus:

npnobpeteHne cuctembl 3HaHMn 006 oOWMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKoHax, TeopusiX, BKMNOYasi MexaHuKy, MOMEKYNSApHyl (ur3nKy, 3NeKTpoaAnHaMUKY,
KBaAHTOBYIO OU3UNKY U AN1IEMEHTbI aCTPOOU3NKN;

oOpMMpPOBaHNE YMEHUN MPUMEHSTb TEOpPEeTUYECKME 3HaHUSA Ans 00bACHEeHUSs
PU3NYECKNX SABNEHUA B Npupoae W AN NPUHATUS NPaKTUYEeCKUX peLLUeHUn B
NOBCEOHEBHOM XXN3HMU;

OCBOEHME CNocObOB peLleHnst pasfMyHbIX 3af4ay C ABHO 3agaHHOW huanyeckom
MOAENbIo, 3ajad, noAapasyMeBaloWmMX CaMOCTOATENbHOE co3daHue usandeckomn
Mo4enu, agekBaTHOW yCrnoBMAM 3a4ayum, B TOM Yucrie 3a4ad MHXEHEPHOro Xxapakrepa;

NOHMMaHNe PU3NYECKUX OCHOB U MPUHLMNOB AENCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOMNOrMYEeCKMX NPOLLECCOB, NX BIIUAHUS Ha OKPYXXatoLLyo cpeay;

oBfnageHMe MeTodaMM CaMOCTOATENbHOMO MfaHWPOBaHMS W NPOBEAEHMS
PU3NYECKMX IKCMEPUMEHTOB, aHanm3a n UHTepnpeTaumm nHgopmaunm, onpegeneHus
AOCTOBEPHOCTUN NOSTYHYEHHOrO pe3ynbTaTa;

cos3faHue YCrnoBuMW Ans  pasBuUTUS  YMEHUA MNPOEKTHO-UCCeaoBaTenbCKoNn,
TBOPYECKOW AEATENbHOCTMY;

pa3BuUTUE MHTEpeca K cdepamM npodeccnoHanbHON OesATEeNnbHOCTU, CBA3AHHOM C
om3nNKOWN.

B cootBetctBUM ¢ TpeboBaHnsamn GIrOC COO yrnyGnéHHbIN YPOBEHb U3YYEeHUS
y4yebHoro npegmeTa «dPunsnka» Ha ypoBHe cpeaHero obuero obpasoBaHunsa BolbupaeTcs
obyyarowmmmca, NnaHMpyLWnMMn npoaormkeHme obpasoBaHnA MO CheumanbHOCTSM
PU3NKO-TEXHNYECKOTrO Npodounns.



Ha wu3yyeHune ¢unsmkmn (yrnybnéHHbIn ypoBEHb) Ha YPOBHE cpeaHero obuiero
obpasoBaHna otBoautcs 340 vacos: B 10 knacce — 170 yacos (5 4acoB B Hegentw), B
11 knacce — 170 4yacos (5 4acoB B Hefernto).

Mpegnaraembin B nporpamme no usmMke nepeyvyeHb nabopaTopHbIX U
npakTuyecknx paboT ABNsSETCS pPEeKOMEHOOBaHHbIM, YyyYuTenb [genaet Bbibop
npoBefeHuss rnabopaTopHbiXx paboT M OMbITOB C YYETOM  MHAMBUAYASNbHbIX
ocobeHHocTeln 06yyaroLLmnXCs.



COAOEPXAHUE OBYYEHUA
10 KINACC

Paspen 1. Hay4yHbi meToa NOo3HaHUA NpupoAabl.

dusnka — dyHaameHTanbHas Hayka o npupoge. HayyHbll MeTon MO3HaHUA ©
MeToabl nccnegoBaHust PU3NYECKNX ABIEHUMN.

OKCNepMEHT M Teopuss B rMpouecce Mo3HaHuA npupoabl. HabniogeHue un
9KCNepuMEHT B (pusuke.

Cnocobbl un3amepeHuss U3NYECKMX BenMYMH  (aHanoroBble U UUdPOBbIE
n3mepuTenbHble NPUBOPbLI, KOMMNBIOTEPHbBIE AATYMKOBbLIE CUCTEMBI).

MorpeLlHoCT n3MepeHnn rsnyecknx BeNMYNH (abcontoTHaa U OTHOCUTENbHAs).

MopgenupoBaHue @U3NYECKUX SBIIEHUA WU MPOLECCOB (MaTepuaribHas TOYKa,
abconoTHO TBEpAOE TeNo, uaeanbHasa XWOKOCTb, WAeanbHbIA ra3, TOYeYHbINn 3apsag).
'MnoTtes3a. Pu3myecknit 3aKoH, rpaHnLbl ero NPUMeEHNMocCTnN. Pusmyeckasi Teopus.

Ponb n mecto omsnkmn B opMMpoBaHnUM COBPEMEHHON Hay4YHOM KapTUHbI MUpPa, B
NpaKkTU4eCcKon OesATenbHOCTH Ntoaen.

YyeHu4yeckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakKMuKyM.

M3mepeHne cunbl ToKa U HanpsbkeHns B LEenuM NOCTOSHHOrO TOKa Mpyv NMOMOLLM
aHarnoroBbIX U UMAPOBbLIX U3MEPUTENBHBLIX NPUBOPOB.

3HakoMCcTBO C uudpoBon nabopatopuen no usmnke. lMpumepbl n3MepeHus
PU3NYECKNX BENNYMH NPU NOMOLLN KOMMBbIOTEPHbIX LaTYNKOB.

Paspen 2. MexaHuka.

Tema 1. Kunemamuka.

MexaHnyeckoe gBwxeHue. OTHOCUTENBHOCTb MEXaHUYECKOro  [BUXEHUS.
Cucrtema oTcyéTa.

Mpamasa n obpaTHada 3agayun MexaHuKu.

Pagunyc-BekTop MatepuarnbHOW TOYKU, ero NPOeKUMM Ha OCU CUCTEMbI KOOpAWHAT.
TpaekTopus.

lMepemelleHne, cKOpoCTb (CpefHss CKOpPOCTb, MrHOBEHHAs CKOPOCTb) W
yCKOpeHMe MaTepuanbHOM TOYKN, X NPOEKUUN Ha OCK cUCTeMbl koopanHaT. CrnoxeHue
nepemeLLeHNn 1 CrioKeHne CKOPOCTEN.

PaBHOMepHOE W paBHOYCKOPEHHOE MPSMOSIMHENHOE [OBWXeHue. 3aBUCUMOCTb
KOOpAMHAT, CKOPOCTMW, YCKOPEHUS U NYyTM MaTepuaribHOW TOYKM OT BPEMEHU U UX
rpadoukm.

CBobogHoe napgeHue. YckopeHue cBobogHoro nageHus. [BwkeHue Tena,
OpoLLeHHOro noa yriioM K ropu3oHTy. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHUS
MaTepuanbHOW TOYKM OT BPEMEHU N NX FpadonKu.

KpuBonnHenHoe fOBwxeHue. [BwxeHue MaTepuarnbHOM TOYKM MO OKPY>KHOCTW.
Yrnosas n nuHenHas CKOPOCTb. Mepuog n yactoTa obpalueHus.
LleHTpocTpemuTensHoe (HOopManbHOE), KacaTernbHoe (TaHreHuyuarnbHoe) U MNOSHoe
YCKOPEHME MaTepmnanbHOM TOYKN.

TexHnyeckne yCcTponcTBa U TEXHONOrMYecKne NpoLecchbl: CNMOOMETP, ABMKEHUEe
CHaps4oB, LenHble, WecTepeéHYaTble N peMEHHbIE Nepeaaydn, CKOPOCTHbIE NNMPTHI.

HAdemoHcmpayuu.

Mogenb cuctembl OTCYETa, WKOCTPAUMS KUHEMATUYECKUX XapaKTepUCTUK
ABWXKEHUS.

Cnocobbl nccneaoBaHns OBUKEHWUNA.

UnniocTpaums npegenbHoro nepexoia u usmepeHne MrHOBEHHOWM CKOPOCTW.

MpeobpasoBaHne ABMXKEHUI C UCMOSTb30BaHUEM MEXaHMU3MOB.

MapeHue Ten B BO34yXe U B pa3pexXeHHOM NPOCTPaHCTBe.



HabniogeHne paBuxeHus Tena, OpOLWEHHOr0 Mo4 YriAOM K TFOPU3OHTY U
rOPU30OHTanbHO.

HanpasneHune ckopocTun Npu ABMXXEHUN MO OKPY>KHOCTMW.

MpeobpasoBaHue yrroBon CKOPOCTU B peayKTope.

CpaBHeHue nyTen, TpaeKkTopuir, CKOPOCTEN OBUKEHUA OLHOrO U TOrO Xe Tena B
pasHbIX CUCTEMax OTCHETA.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

M3yyeHne HepaBHOMEPHOro [ABWMXEHWUS C Uenblo onpedeneHns MrHOBEHHOW
CKOPOCTH.

M3mepeHne yckopeHus npu NpSAMOSIMHENHOM pPaBHOYCKOPEHHOM ABWXEHWUU MO
HaKMOHHOW MIOCKOCTW.

MccnepoBaHme 3aBUCUMOCTU MYTU OT BPEMEHU NPU PaBHOYCKOPEHHOM OBVXXEHUN.

M3mepeHne yckopeHnsi cBobogHOro nageHus (PeKkomMeHOoBaHO MCMONb3oBaHME
undppoBon nabopaTtopun).

N3yueHne gBwxkeHusa Tena, OpoLEeHHOro ropudoHTanbHoO. poBepka rmnotesbl O
NPSAMON NPONOPLIMOHANbHON 3aBUCMMOCTU MeXAYy AarbHOCTbIO MOSMIETa M HavarbHOM
CKOPOCTbIO Tena.

M3yyeHune aBmxeHns Tena no OKPy>XHOCTU C NOCTOSIHHOW MO MOAYM0 CKOPOCTLIO.

MccnepoBaHue 3aBMCMMOCTUM nepuoga obpalleHms KOHUMYECKOro MasiTHUKa OT ero
napameTpoB.

Tema 2. [JuHamuKa.

MepBbIn 3akOH HblOTOHA. WHepuunanbHble cucTembl oTcvéTa. [lpuHUMN
OTHocuTenbHOCTM [anunesa. HewuHepumanbHble cUCTeMbl OTCYETa (onpeneneHue,
npumepbl).

Macca Tena. Cvna. lNpuHumn cynepnosmumnm cun.

BTopon 3akoH HbloToHa Anst matepnanbHON TOYKM.

TpeTun 3akoH HbOTOHa ANA MaTepuanbHbIX TOYeEK.

3aKOH BCEMWPHOro TArOoTEHUS. OKBMBASIEHTHOCTb MPaBUTAUMOHHON N UHEPTHOM
Maccsbl.

Cuna Ttskectn. 3aBMCUMOCTb YCKOPEHNSA CBOOOAHOrO NageHus OT BbICOTblI HaA
NMOBEPXHOCTbIO NMaHEThl U OT reorpadmyeckon WNpoTbl. [ABmxKeHne HebeCHbIX Ten n nx
cnyTHUKoB. 3akoHbl Kennepa. lNepBasa kocMmnyeckasa CKOpPoCTb.

Cwuna ynpyroctun. 3akoH 'yka. Bec Tena. Bec Tena, ABMXyLLErocsa ¢ yCKOpeHueM.

Cuna TpeHusa. Cyxoe TpeHne. Cuna TPEHUsI CKOMBbXEHUSA U CUNa TPEHUSA MOKOS.
KoadbpuumeHT TpeHus. Cuna conpoTMBREHUS NPU OBWXKEHUW Tena B XWOKOCTU Win
rase, eé 3aBUCMMOCTb OT CKOPOCTU OTHOCUTENBbHOMO ABWKEHUS.

[aeneHune. 'mgpoctatnyeckoe aasneHune. Cuna Apxnmeaa.

TexHn4eckne ycTponcTea U TEXHONOrMYeckne NpoLecchl: NOAWNMHUKN, ABUKEHNE
MCKYCCTBEHHbIX CMYTHUKOB.

HdemoHncmpauyuu.

HabnogeHne ABMXEHMA Ten B MHepUuManbHbIX U HEeUHepumasnbHbIX CUCTEMaX
OTCYéTa.

MprHUMN OTHOCUTENBbHOCTM.

KayeHve oByx UunMHAPOB MW LWAPOB Pa3HOW Macchl C OAMHAKOBbLIM YCKOPEHMEM
OTHOCMUTENbHO HENHEPLIMANbHOM CUCTEMbI OTCYETA.

CpaBHeHMe paBHOAEWCTBYIOLWIEN MPUMOXEHHbBIX K Teny Ccun C Npou3BeeHueM
MaccChbl Tefna Ha ero yCKOpeHue B MHepLManbHOM CUCTEME OTCHETA.

PaBeHCTBO cun, BO3HMKAKOLWNX B pe3yrnbTaTe B3auMOAENCTBUS Ten.

M3mepeHne macc no B3anMOoAeNCTBMIO.

HesecomocTs.

Bec Tena npu yckopeHHOM nogbEMe 1 nageHun.



LleHTpoGexHble MEXaHU3MBbI.

CpaBHeHuWe cun TpeHUs NOKOS, KAYEHUS U CKOSTbXKEHUS.

YuyeHuyeckuli akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

M3amepeHne paBHOOENCTBYIOLWEN CUN NpU OBMXEHUM Opycka NO HaKMOHHOW
NMOCKOCTH.

lMpoBepka rmnoTesbl 0O HE3aBUCUMOCTU BPEMEHU OBMKEHUSA BpycKa No HaKNOHHOWM
NMOCKOCTU Ha 3aflaHHOE pacCTOAHNE OT ero Macchl.

WccnepoBaHne 3aBUCMMOCTM  CUM YNPYroCTW, BO3HUKAWOLWWUX B MNPYXUHE U
pe3nHoBoM obpasue, OT ux gecopmauuu.

M3yyeHne [OBWXEHMS CUCTEMbl Terl, CBA3aHHbIX HUTbIO, MNEePEKUHYTON 4Yepes
Nérkmm 6nokx.

N3amepeHne koapduumeHTa TpeHUa Mo BenUYMHEe YrnoBoro KoadpguumeHTa
3aBucumocTn Frp(N).

WccnepoBaHne [OBWXeHUss Bpycka MO HAaKMOHHOWM MIOCKOCTU C MepeMeHHbIM
KO3 PULMEHTOM TPEHUSI.

M3yyeHune OBMXKeHUS rpy3a Ha Bany C TPEHUEM.

Tema 3. Cmamuka meépdozo mena.

AbcontoTHO TBEpaoe Teno. [locTtynatensHoe u BpawaTenbHOe ABWXEHUe
TBEpPAOro tena. MoMeHT cunbl OTHOCUTENBHO OCK BpalleHud. MNneyvo cunel. Cnoxexve
Cuvn, NPUNOXeEHHbIX K TBEpAOMY Teny. LieHTp TskecTn Tena.

Ycnosus paBHoBecusi TBEPAOro Tena.

YcTonumneBoe, HeycTonumesoe, 6e3pasnnyHoe paBHoOBECKE.

TexHnyeckne yCTpoMcTBa W TEXHOMOIMYECKMe  MNPOLECChbl:  KPOHLUTEWH,
CTPOUTENbHbIN KpaH, peLléTyaTble KOHCTPYKLMN.

HdemoHcmpauyuu.

YcnoBusa paBHOBECHS.

Buabl paBHOBecuHS.

YyeHu4eckul 3KcrnnepumeHm, 1abopamopHbie pabombi, MPakKMuUKyM.

VccnepnosaHue ycnoBuin paBHOBECUS TBEPAOro Tena, MMeKLWero ocb BpaLleHus.

KOHCTpynpoBaHMe KPOHLUTENHOB M PACYET CUM YrpyrocTu.

M3y4yeHne yCcToOMYnMBOCTM TBEPAOIrO Tena, MMelLero nnowanb onopsbl.

Tema 4. 3aKOHbI cOXpaHeHUs1 8 MeXaHUKe.

MMnynbCc maTepuanbHOM TOYKW, CUCTEMbI MaTepuarnbHblX Toyek. LleHTp macc
CUCTEMbI MaTepmanbHbIX TOYeK. Teopema O OBUKEHUN LeHTpa Macc.

MMnynbc cunbl 1 U3MEHEHWe umMmnyrnbca Tena.

3aKoH COXpaHeHust umnynbca.

PeakTuBHOE ABMXEHME.

MomeHT wumnynbca maTepuanbHOWM ToO4YkW. [lpeactaBneHne O COXpaHEHUU
MOMEHTa UMMyIbca B LLeHTPasibHbIX MNOMsX.

Pabota cunbl Ha ManoM W Ha KOHEYHOM nepemelleHun. [paduyeckoe
npencrasneHne paboTtbl CUSbI.

MowHoCTb cunbl.

KuHeTnyeckas aHepruss maTepuanbHOM Toukn. Teopema 06 w3MeHeHun
KWHETUYECKON SHEPrnn MatepmnaribHON TOYKN.

MoTeHunanbHble W  HenoTeHuuanbHble cunbl. [loTeHuManbHast QHeprus.
lMoTeHunanbHass 3Heprus ynpyro AegopmMMpoBaHHOM MpPyXuHbl. [loTeHumnanbHas
9Heprus Tena B 0QHOPOAHOM rpaBuTauMOHHOM nosie. [oTeHumanbHasa aHeprus Tena B
rpaBMTaLMOHHOM MOfle OQHOPOLHOrO LWapa (BHYTpU 1 BHe wapa). Btopasa kocmuyeckas
CKOPOCTb. TpeTbsl KOCMUYeCcKas CKOPOCTb.

CBsa3b paboTbl HenoTeHumanbHbIX CUT C UBMEHEHUEM MEXaHUYECKOW IHEeprum
cucTeMbl Ten. 3aKOH COXPaHEHNA MEXaHNUYECKON SHEPTUnu.



Ynpyrue v Heynpyrme CToNIKHOBEHUS.

YpaBHeHne bepHynnu ansg wngeanbHOM >KUOKOCTU KaK CreacTBMe  3akoHa
COXpaHeHUs1 MeXaHUYEeCKON SHEPTUN.

TexHu4eckne ycTpoMcTBa M TEXHOMOrMYeckne npouecchl: OBWXKEHWe pakeT,
BOOOMET, KOMEP, NPY>XMHHbIN MUCTOSET, TMPOCKoN, PUrypHoe KataHne Ha KOHbKax.

HdemoHncmpauyuu.

3aKOH COXpaHeHUs umnysbea.

PeaktnBHoe asmxeHue.

M3mepeHne MOLHOCTN CUrbl.

M3meHeHne aHeprun Tena npu cosepLieHnn paboThbl.

B3auMMHble npeBpalleHns KUHEeTUYEeCKOM U NOTEeHUMarbHOM 3Heprum npu
AENCTBUMN Ha TENO CUSbl TXXECTU N CUIbl YNPYroCTW.

CoxpaHeHwne aHeprum npyn cBOOOAHOM NageHuun.

YyeHu4yeckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

M3mepeHne nmnynsca Tena no TOpMO3HOMY MyTw.

M3mepeHne cunbl TAMM, CKOPOCTU MOLEnU 3neKTpoMobuna M MOLLHOCTU CUMbl
TAMN.

CpaBHeHMe namMeHeHusa nmnynbca Tena ¢ UMNynbCOM CUTbI.

WccnegosaHme coxpaHeHnsa nMmnynbca npu ynpyrom B3anMoaencTeum.

M3mepeHne KNHeTU4eCKOM IHeprnm Tena no TOpMO3HOMY My TH.

CpaBHeHWe n3MeHeHUs MOTEHUMarbHOM 3HEepPrum npyXuHsl C paboTon cunbl
TpeHus.

OnpepgeneHve paboTbl CUNbl TpPeHUst MpuU OBWXKEHUM Tena no HaKMOHHOM
NAOCKOCTH.

Paspen 3. MonekynsipHasa dousunka u TepmoanHammka.

Tema 1. OcHO8bI MOJIEKYISIPHO-KUHEeMu4YecKol meopuu.

OCHOBHbIE MOMNOXEHUsA MONeKynapHo-kmHeTu4eckon teopumn (MKT), nx onbiTHoe
obocHoBaHue. [Oduddyansa. bBpoyHOBCkoe ABWMXKEHME. XapakTtep AOBWKEHUS U
B3aMMOAENCTBUSA YacTul, BellecTBa. Mogenn CTpoeHus rasoB, XUAOKOCTEN U TBEPAbIX
Ten n obbsACHEHME CBOWCTB BeLeCcTBa Ha OCHOBE 3Tux mogenen. Macca u pasmepbl
mornekyn (atomoB). KonuyectBo BellecTsa. [NoctosiHHaa Asoragpo.

TennoBoe paBHOBecue. Temnepatypa u crnocobbl eé u3mepenus. Llkana
TemnepaTtyp Lenbcus.

Mogenb ngeanbHOro rasza B MOMEKYNAPHO-KMHETUYECKON TeOopuu: YacTuubl rasa
ABWXKYTCSA XaOTUYECKM N HE B3aUMOAENCTBYIOT APYr C APYIOM.

[a3oBble  3aKkoHbl. YpaBHeHne MeHngeneeBa—KnanenpoHa. AbcontoTHas
TemnepaTtypa (wkana Temnepatyp KenbBuHa). 3akoH [anbToHa. WM3onpouecchbl B
noeanbHOM rase C MNOCTOSHHbIM  KONMMYecTBOM  BelwlecTBa. [ padmyeckoe
npeacTaBneHne n3onpoLeccoB: n3otepma, n3oxopa, n3obapa.

CBs3b Mexay OaBneHWEM N CpeaHen KMHETUYECKOW 3Hepruen noctynaTtenibHoro
TENNOBOro ABMXEHUS MOMEKyn naeanbHOro rasa (OCHOBHOE ypaBHEHME MOJIEKYNAPHO-
KMHETMYECKOWN TEOPUM UAEANbHOrO rasa).

Cesa3b abcontoTHOM TemnepaTtypbl TEPMOAMHAMUYECKOM CUCTEMbI CO CpeaHewn
KWHETUYECKOWN SHEpPrnen noctynaTesibHOro TensI0BOro ABMXEHUS eé YacTuL.

TexHnyeckne ycTponcTea U TEXHOMOrMYECKMe NpoLecchl: TepMomeTp, bapomeTp,
nony4yeHve HaHomaTepuarnos.

HdemoHcmpayuu.

Mopgenu oBuxeHns YacTuy, BeLlecTBa.

Mopenb 6poyHOBCKOro ABMXEHUS.

Buoeoponuk ¢ 3anncbio peanbHOro 6poyHOBCKOIO ABUKEHUS.

Andodpyauns xKunakocTten.



Mogenb onbita LUTepHa.

MpuTskeHne monekyn.

Mogenu Kpuctannmyecknx peLléTox.

HabniogeHne n nccnegoBaHne n3onpoLeccos.

YuyeHu4eckull akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

MccnegosaHme  npouecca  YCTaAHOBIEHMsI  TEMNSIOBOrO  pPaBHOBECUMS  Mpw
TennoobMeHe Mexay ropsiien n XonogHOM BOOON.

M3ydyeHne un3oTepmmuyeckoro npouecca (pekoMeHAoBaHO  UCMONb30BaHME
undpposon nabopatopum).

M3y4yeHne n3oxopHOro npouecca.

M3yyeHme nsobapHoro npouecca.

lMpoBepka ypaBHEHUSI COCTOSAHUS.

Tema 2. TepmoOuHamuka. Tennoebie MaWuUHbI.

TepmoguHamnyeckaa (TA) cuctema. 3agaHne BHELWHUX YCNoBUW  Ans
TepMoANHAMNYECKON CUCTEMbI. BHeWHne n BHyTpeHHWe napameTpbl. [lapameTpbl
TEPMOAMHAMMYECKOW CUCTEMbI KakK CpedHne 3HayeHusl BENWYMH, ONUCbIBalOLWMX €€
COCTOSIHWE Ha MUKPOCKONMUYECKOM YPOBHE.

Hynesoe  Hayano  TepmogMHaMUKW. CamonpounsBonbHas penakcauus
TepMOANHAMMYECKON CUCTEMBI K TEMNOBOMY PaBHOBECUIO.

Mopenb ngeanbHOro rasa B TEpMOANHAMUKE — CUCTEMA YPaBHEHWU: YpaBHEHME
MeHngeneesa—KnanenpoHa W BblpaXeHne ONA  BHYTPEHHEW SHeprun. Ycnosus
NPUMEHNMOCTN 3TOM MOAESNN: HU3Kas KOHLIEHTpauus 4acTul, BbICOKME TemnepaTtypbl.
BblpaxxeHne onst BHyTpEHHEN SHeprnm og4HOaTOMHOIo UaeasnibHOro rasa.

KBasucratnyeckne n Hectatmyeckme nNpoLeccol.

QnemMmeHTapHaa paboTta B TepMoauHamuke. BblumcneHue paboTbl No rpaduky
npouecca Ha pV-guarpamme.

Tennonepenaya Kak crnocob N3MeHeHNs BHYTpeHHeMn 3Heprum
TepMoaNHaAMMYECKOM cUcTeMbl 6e3 COBEpLLEHUS paboTbl. KoHBekuus,
TEennonpoBOAHOCTb, U3NyYeHue.

KonnyectBo Tennotbl. TennoémkocTb Tena. YaenbHas W MondpHas
TENNoOéMKOCTW BellecTBa. YpaBHeHMe Manepa. YgenbHaqa Tennota cropaHus Tonnmea.
Pacuét konuyectBa TennoTbl npu Tennonepepaye. [loHatne o6 agnabatHom
npouecce.

MMepBbIM 3aKOH TepMoaMHaMUKN. BHYTpeHHsIs aHeprus. KonuyecTtBo TensioTbl U
paboTa kak Mepbl U3BMEHEHUSI BHYTPEHHEN SHEPINN TEPMOANHAMNYECKON CUCTEMBI.

BTopoi 3akoH TepmMoaMHaMUKM ANS PaBHOBECHLIX MPOLECCOB: Yepes3 3agaHHOoe
paBHOBECHOE COCTOSIHME TEPMOANHAMUYECKON CUCTEMBbI MPOXOOUT eOMHCTBEHHas
agnabata. AbcontoTHaa Temneparypa.

BTopon 3akoH TepMOAWHaMWKN ONA HepaBHOBECHbLIX MPOLIECCOB: HEBO3MOXHO
nepenartb TennoTty ot 6onee xonogHoro tena k 6onee Harpetomy 6e3 KOMNeHcauum
(Knayswnyc). HeobpatnmMocTb NpUpOgHbIX MPOLLECCOB.

MpuHuMNbl gencTema TennoBblix MawmnH. K.

MakcumanbHoe 3HadeHnue KI[. Limkn KapHo.

JKomnornyeckne acnekTbl WCNONb30BaHUA TEMMOBbIX ABuratenen. Tennosoe
3arpsisHeHne OKpy»atoLlen cpeabl.

TexHnyeckne yCTpoOMCTBA U  TEXHOSIOrMYeckMe Mpouecchbl:  XONOoAUIbHUK,
KOHOWLMOHEP, [Ou3enbHbid W KapbropaTopHbii  Asuratenu, naposad TypOuHa,
noflyyeHve CBEpPXHU3KUX TemnepaTtyp, YyTunusauuss «TenroBbiX» OTXOO0B C
MCNonb30BaHMEM TEMMIOBOr0 Hacoca, yTunmsauusi BMoopraHu4eckoro Tonnvea Ans
BbIpabOTKMN «TEMIIOBOM» U SNEKTPOIHEPIUN.

HAdemoHcmpayuu.



M3meHeHne Temnepatypbl Npu agnabaTny4eckoM pacLUMpPEHUN.

BosayLwHoe orHmeo.

CpaBHeHue yaerbHbIX TeNNOEMKOCTEN BELLECTB.

Cnocobbl N3MeHeHUs1 BHYTPEHHEN SHEPTUN.

WccnepoBanune agmabaTtHoro npouecca.

KomnbloTepHble Mogenu TennoBbIX ABUraTenen.

YueHuyeckull akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

N3amepeHune yaernbHOM TENSTOEMKOCTM.

MccneposaHue npouecca oCTbiBaHUS BellecTBa.

WccnepnosaHne agunabaTtHoro npouecca.

M3ydeHne B3aMMOCBS3M SHEPIrUN  MEXMOISIEKYNAPHOro B3auMOAEWNCTBUS W
TemnepaTypbl KUMNEHNUSA KNOKOCTEN.

Tema 3. AepecamHbie cocmosiHuUsi eeuwjecmea. Pazoebie rnepexoosbl.

MapoobpasoBaHMe M KoHOeHcauus. MicnapeHne n kuneHue. YaenbHas TenmnoTta
napoobpasoBaHus.

HacbllweHHble N HEHACkIWEeHHbIE Napbl. KayecTBeHHasi 3aBUCUMOCTb NIIOTHOCTU U
AABNEHUs HacbIWEHHOro napa OT TemnepaTypbl, UX HE3aBUCUMOCTb OT ObbEMa
HacbILWEHHOro napa. 3aBMCMMOCTb TEMNEPATYPbl KUMEHUS OT AABIEHUS B XXUOKOCTM.

BnaxHocTb Bo3gyxa. ABContoTHas U OTHOCUTESTbHAsA BNaXXHOCTb.

TBéppoe Teno. Kpucrannuyeckme n amopdHble Tesia. AHM3OTPONUS CBOWCTB
Kpuctannos. [lnaBneHne wn kpuctannumsauus. YaenbHas Tennota nnaBneHus.
Cybnumauus.

Hedopmauun TBEpOOro Tena. PactaxeHue un cxatne. Casur. Moaynb HOHra.
Mpegen ynpyrnx gedopmauuin.

TennoBoe paclwupeHne XUOKOCTeNn W TBEPAbIX Tern, OObEMHOE U NUHEeNHoe
paclimpeHne. AHrapMoOHM3M TEensoBbIX KonebaHui 4vacTul BewecTBa Kak npuymnHa
TENMnoBOro pacumpeHnst Ten (Ha Ka4eCTBEHHOM YPOBHE).

MpeobpasoBaHue 3Heprmm B a3oBbLIX Nepexoaax.

YpaBHeHue Tennosoro 6anaHca.

MoBepxHOCTHOE HaTsKeHue. KoadppuumeHT MnOBEPXHOCTHOrO  HaTSKEHUS.
KanunnspHole saBnenus. [aBneHne nog WCKPUBIEHHOM MNOBEPXHOCTbIO KWUAKOCTW.
dopmyna Jlannaca.

TexHnyeckne ycTpomcTBa M TEXHOSOrMYeckme npoLecchbl: XUAKME KpucTannbl,
COBpPEMEHHbIE MaTepuarnsi.

HdemoHcmpauyuu.

TennoBoe pacLimpeHue.

CBoucTBa HacCbIWEHHbIX NapoB.

KuneHune. KuneHne npu noHMKeHHOM OaBREHUM.

M3amepeHune cunbl NOBEPXHOCTHOIO HATSKEHUS.

OnbITbl C MbIFTbHLIMY MFIEHKaAMMU.

CmaunBaHue.

KanunnsapHble aBneHus.

Moaenu HEHbIOTOHOBCKOW KUAKOCTMU.

Cnocobbl n3amepeHnst BMaXHOCTU.

WccnegosaHve HarpeBaHna 1 NnNaBrieHnst KPUCTaNIM4yeCcKoro BeLlecTsa.

Buabl neopmaumn.

HabniogeHne manbix gecopmaumi.

YyeHu4eckul akcnepumeHm, 1abopamopHbie pabombi, NPaKMUuKyM.

M3y4yeHne 3aKOHOMEPHOCTEN NCNAPEHUS XNOKOCTEMN.

M3mepeHune yaenbHOM TennoThl NfaBneHus nbaa.

M3yueHne CBONCTB HaChbILLEHHbIX NapOoB.



N3mepeHne abCcontoTHOM BNaXHOCTM BO3dyxa M OUEHKa MaccCbl MnapoB B
NOMeLLEHNN.

M3mepeHne koahbdurumeHTa NOBEPXHOCTHOIO HATSKEHMS.

N3mepeHne moayns HOHra.

WccnepoBaHme  3aBMCMMOCTM  gedpopmauum  pesvHoOBOro  obpasua  oT
NPUNOXEHHOW K HEMY CUIbl.

Paspen 4. dnekTpoanHamMmuka.

Tema 1. dnekmpu4deckoe nousie.

AnekTpusaumsa Ten n e€ nposaABneHus. JnekTpuyeckun 3apsag. [sa Buaa
aneKkTpuyeckux  3apsgoB. [1pOBOOHWKW,  OMSNEKTPUKM U NOSTYNPOBOAHMUKMN.
OnemMeHTapHbIN ANEeKTPUYECKNI 3apan. 3aKkOH COXpaHEHUsT ANEKTPUYECKoro 3apsaa.

Baaumopencteue 3apagoB. ToveyHble 3apsabl. 3akoH KynoHa.

OnekTpuyeckoe none. Ero gencrene Ha anekTpudeckne 3apsagbl.

Hanpshk€éHHOCTb anekTpudeckoro nong. MNpobHbin 3apsa. JIMHMKM HanpsKEHHOCTH
anekTpuyeckoro nond. OgHopoaHOe 3NeKTpMYecKoe nore.

lMoTeHUManbHOCTb  3nekTpocTatuyeckoro nond. PasHoCcTb noTeHuuanoB U
HanpsbkeHve. [loTeHunanbHaa aHeprus 3apsga B - AnekTpocTaTU4ecKoM  nose.
MoTeHuman anekTpoctaTudeckoro nond. CBA3b HaNPSXKEHHOCTM MNOMS M PasHOCTU
noTeHUManoB AONs  9fekTpocTtatMyeckoro nons  (kak  OAHOPOAHOro, TaK MU
HEeo4HOPOOHOrO).

MprHUMN cynepnosnumm anNeKTpu4eckmx nonen.

Mone ToyeyHoro 3apsga. [llone paBHOMepHO 3apsbkeHHOM cdoepbl. [lone
PaBHOMEPHO 3apshKeHHOro no o6bEémy wapa. [lone paBHOMEPHO 3apsKEHHOW
GeckoHeyHOM nnockocTU. KapTvHbl  NMHUA  HanpsbkKEHHOCTM  3TUX  Nonem w
9KBUMNOTEHLMANbHbLIX MOBEPXHOCTEN.

lMpoBOAHMKKN B 3NIEKTPOCTAaTUYECKOM Mofe. YCnoBne paBHOBECUS 3apsa0B.

[AnanekTpukn B anekTpocTtaTudeckom none. [uanekTpuyeckass NPOHULAEMOCTb
BellecTBa.

KoHaoeHcaTop. ONEeKTPOEMKOCTb KOHAeHcaTopa. JNEeKTPOEMKOCTb  MSIOCKOro
KOHAeHcaTopa.

MapannensHoe coefuHeHe KoHAeHcaTopoB. [locnegoBaTenbHoe coefuHeHue
KOHAEHCaTOpOB.

OHepruns 3apskeHHOro KoHaeHcaTopa.

[BMXXeHne 3apsKeHHON YacTulbl B O4HOPOLHOM 351EKTPUYECKOM More.

TexHudeckne yCTpoOMCTBAa W TEXHOSMOrMYeckme MpoLecChbl:  3feKTPOCKON,
9NEeKTpOMETp,  AneKkTpocTaTuyeckas  3awmTta, 3a3emMrieHve  3nekTponpubopos,
KOHOeHcaTopsbl, reHepaTop BaH ae Npaada.

HdemoHncmpauyuu.

YCTPONCTBO M NPUHLUUN OENCTBUA 3rEKTpOMETpa.

QneKTpuyeckoe nosne 3apsXXeHHbIX LLapUKoB.

OnekTpuyeckoe nose AByX 3apsiKEHHbIX MacTuH.

Mopenb anekTpocTaTudeckoro reHepatopa (BaH ge Npaada).

MpoBOAHMKKN B 3NEKTPUYECKOM Mofie.

dnekTpocTraTuyeckas 3awuuTa.

YCTpPOMNCTBO 1 AENCTBME KOHOEHCATopa NOCTOSAHHOMN U NEPEMEHHON EMKOCTH.

3aBUCMMOCTb 3NEKTPOEMKOCTU MMOCKOrO KOHAEHcaTtopa OT nnowiaan NnacTuH,
PaCCTOSIHUA MEXAY HUMWN N OUINEKTPUYECKON NPOHULIAEMOCTH.

OHeprust aNeKTpPMYECKOro noss 3apsPKeHHOro KoHAeHcaTopa.

3apsagka u paspsiaka KoHAeHcaTopa Yyepes pesncTop.

YyeHu4eckul akcrnepumeHm, nabopamopHbie pabombl, NIPaKMUKyM.

OueHka cun B3aMMOAENCTBUS 3apsKEHHbIX Ten.



HabniogeHne npeBpalleHus 9HEpPrMmM 3apsKeHHOro KOHAEeHcaTopa B 3QHEPrur
n3nyyYeHnsa ceetoamoaa.

M3yueHune npoTekaHMsa ToKa B Llenun, coaepkallemn KoHgeHcaTop.

PacnpeneneHve pasHOCTU noTeHUmanos (HanpshkeHusl) Npu nocnegosaTenibHOM
COeANHEHNN KOHOEHCaTOPOB.

WccnepoBaHue pa3spsga KoHaeHcaTopa vyepes pesuncTop.

Tema 2. [locmosiHHbIU 3n1eKMpu4ecKull Mok.

Cwuna ToKa. NoCTOAHHbIN TOK.

YcnoBusi CyLLEeCTBOBaHNSA MOCTOSIHHOMO 3MEKTPUYECKOro Toka. MICTOYHMKM TOKa.
Hanpsbkenne U n 3L0C E.

3akoH Oma gns yvacTka uenu.

OnekTpunyeckoe COnpoTuBeHne. 3aBMCUMOCTb COMPOTUBMEHNA OOHOPOLHOMO
NpoBOAHMKA OT ero [AfnvHbl U Nnowaan nonepeyHoro ceyeHus. YaenoHoe
CONpOTUBNEHNE BELLECTBA.

MocnepoBaTensHoe, napanfernbHoe, CMellaHHOe coeauHEHMEe MPOBOLHMUKOB.
Pacuét pasBeTBnéHHbIX anekTpudeckux Lenen. MNpasuna Knpxroda.

PaboTa anekTpuyeckoro Toka. 3akoH [xoyns—JleHua.

MoOLLHOCTb 3neKTpU4ecKkoro Toka. TennoBas MOLWHOCTb, Bblgensiemass Ha
pesncTope.

OC n BHYTpeHHee CONpoOTUBIIEHME UCTOYHMKA ToKa. 3akoH Oma gns normHowm
(3amkHyTOW) anekTpudeckon Lenn. MoLWHOCTb NCTOYHMKA TOKa. KOpOTKOE 3amblkaHue.

KoHgeHcaTop B Lenun NOCTOAHHOIO Toka.

TexHu4eckne ycTpoMcTBa W TEXHOMOrMYeckne npoueccbl:  amnepmeTp,
BONIbTMETP, PEOCTAT, CHETUMK INEKTPUYECKON SHEPTUN.

HdemoHncmpauyuu.

M3mepeHne cunbl ToKa U HanpsKeHus.

MccnepoBaHme 3aBUCUMOCTU CUIbl TOKA OT HanNpshKeHWs ansg pesucTtopa, namnbl
HakanMeBaHusa u ceeToanoaa.

3aBMCMMOCTb  COMPOTMBIIEHMA  LUUITMHOPUYECKMX MNPOBOAHWKOB OT  OJIUHBbI,
nnoLaan nonepeyHoro ceveHns 1 Matepuana.

MccnepoBaHme 3aBMCMMOCTM CUMbl TOKA OT COMPOTMBIEHMS MPU MOCTOSSHHOM
HanpsHKeHUW.

Mpamoe mnameperHne 3OC. KopoTkoe 3amblKaHWe raribBaHMYECKOro afieMeHTa u
oLeHKa BHYTPEHHEro CONPOTUBIIEHUS.

Cnocobbl coeanHeHnsa NCTovHNKoB Toka, I4C baTtapen.

MccnepoBaHme pasHOCTM MOTEHUMAnoB Mexay MoncamMum UCTOYHMKA ToKa OT
CWnbl TOKa B LIEMNMW.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabomabl, NPakKMUKyM.

McecnenosaHve cMeLllaHHOro coeiHEHNS pe3ncTopoB.

M3mepeHne yaenbHOro conpoTuBneHUsi NPOBOAHNKOB.

MccnepoBaHme 3aBUCMMOCTM  CWMbl  TOKA OT  HanpsbkeHuss gns  namnbl
HakanMBaHus.

YBenunyeHve npegena nsmepeHns amnepmMmeTtpa (BonbTmeTpa).

N3mepeHne SC 1 BHyTPEHHErO CONPOTUBIIEHNS UCTOYHMKA TOKA.

Wccneposanue 3asucumoct QC ranbBaHMYECKOro anemMeHTa oT BPEMEHU Mpu
KOPOTKOM 3aMblKaHWW.

WccnegosaHve pasHOCTM MOTEHUManoB Mexgy nosfitocaMy UCTOYHMKA TOKa OT
CWnbl TOKa B LIEMNMW.

MccnenosaHme 3aBUCUMOCTU NOME3HOM MOLLLHOCTU UCTOYHMKA TOKA OT CUJTbl TOKa.

Tema 3. Toku 8 pa3niuyHbIx cpedax.



AnekTpuyeckas NpoOBOAUMOCTb pasriyHbIX BELLIECTB. ONeKTpoHHas
NPOBOAMMOCTb TBEPAbIX MeTannoB. 3aBUCMMOCTb COMPOTUBMEHUS MeTannoB OT
TemnepaTypbl. CBEpXNPOBOAUMOCTb.

ONeKTpUYeckun Tok B Bakyyme. CBONCTBA 3MEKTPOHHbIX My4KOB.

MonynpoBoaHukn. CobcTBEHHAs M NpMMecHast NPOBOANMOCTb MOMYNPOBOLAHMKOB.
CeoiicTtBa p—n-nepexoaa. NonynpoBogHMKOBLIE NPUBOPLI.

ONEeKTpUYEeCKMn TOK B 3MeKTponuTax. JneKkTponuTuyeckas guccoumauus.
OnekTponus. 3akoHbl Papagesn onsa anekTponunsa.

AnekTpuyeckmn Tok B rasax. CamoCToATEeSIbHbIN U HECAMOCTOATESbHbIN pa3psa.
PasnuyHble Tnnel camocTosaTensHoro paspsaga. Monnus. Nnasma.

TexHunyeckne yCTponcTea M NpakTnyeckoe npuMeHeHue: rasopaspsgHble namnsl,
9NEKTPOHHO-Ny4YyeBas TpybKa, NOMynpoBOAHWKOBbLIE NPUOOPLI: AMOA, TPaH3UCTOp,
doToamnon, cBeToamop, rarnbBaHuKa, pauHUpoBaHWE MeaW, BbinNfaBka artoMUHUS,
9NEKTPOHHas MUKPOCKOMUS.

HdemoHcmpauyuu.

3aBUCMMOCTb CONPOTUBIIEHUS METasnsIoB OT TeMmnepaTypbl.

MpoBOOUMOCTbL 9NEKTPOSIUTOB.

3akoHbl anekTponusa ®apages.

VckpoBon paspsa 1 NpoBoANMMOCTb BO3ayxa.

CpaBHeHne NpoBOANMOCTM MEeTarnsioB 1 NOMynpOBOLAHMKOB.

OAOHOCTOPOHHAS NPOBOANMOCTL Anoaa.

YyeHu4eckul 3kcrniepumeHm, 1abopamopHbie pabombi, NpakMuKyM.

HabnogeHne anektponusa.

M3mepeHne 3apsga ogHOBaNEHTHOMO NMOHA.

VccnenosaHue 3aBUCUMOCTU COMPOTUBIIEHUS TEPMOpPE3NCTOpa OT TeMnepaTypbl.

CHsITMe BONbT-aMMNepHON XapakTepucTukn guoaa.

®DU3NYECKUN NPAKTUKYM.

Cnocobbl M3MepeHusi (Pr3nyYeckux BENUYMH C UCMONb30BaHMEM aHarnoroBbIX W
UMAPOBLIX  U3MEpPUTENbHbIX MNPUOOPOB M KOMMBIOTEPHBIX AATYMKOBBLIX CUCTEM.
AGCONIOTHbIE N OTHOCUTESbHbIE MOrPELIHOCTU U3MEPEHUA (PU3NYECKUX BENNYMH.
OueHKa rpaHuL, NorpeLlHoCTEN.

[MpoBegeHne KOCBEHHbIX M3MEPEHUN, NCCIeaoBaHUM 3aBUCUMOCTEN (PU3NYECKNX
BENUYUH, NpoBepKa MpeasiokeHHbIX runote3 (Bolbop w3 paboT, ONUCaHHbIX B
TemaTuyeckmx pasgenax «YYeHUYecKUn IKCnepumeHT, nabopaTopHble paboThl,
NPaKTUKyM» ).

MexnpeamMeTHbIe CBSA3M.

M3yyeHune kypca dpuamnkm yrnybnéHHoro yposHst B 10 knacce ocyulectBnsieTcs C
YY4ETOM copepXaTenbHbIX MEXNPeaAMETHbIX CBA3EN C KypcaMu mateMaTtuku, buonorum,
XMUK, reorpacpmm n TEXHONOTUN.

MexnpedmemHbie MOHsIMUsi, C8s13aHHbIE€ C U3y4YeHUeM mMemodoe8 Hay4YHOo20
MO3HaHUs: sIBfeHne, HayYHbIN ghakT, rmnoTesa, usndeckas BerimvmHa, 3akoH, Teopus,
HabnogeHne, 3KCNEPUMEHT, MoAenupoBaHWe, MOAenb, W3MEpPEHWe, MNOrpeLlHOCTM
N3MepeHnin, namepuTenbHble Npnbopsl, Lmdposas nabopaTtopus.

Mamemamuka: peweHne cuctembl ypaBHeHWUn. JlnHenHasa cyHkums, napabona,
rmnepbona, ux rpaduknm U CBOMCTBA. TPUrOHOMETPUYECKNE DYHKLMU: CUHYC, KOCUHYC,
TaHreHC, KOTaHreHc, OCHOBHOE TPUroHOMEeTpUYecKkoe TOXAEeCTBO. Bektopbl U ux
NpOeKUUM Ha OCU KOOPAMHAT, CITIOXKEHNE BEKTOPOB.

Buosnoausn: MexaHU4YecKoe [OBWXEHME B XMBOW npupoge, Anddysmnsi, ocMmoc,
TENNOoOOMEH >KMBbLIX OpPraHM3MOB, TEMNNOBOE 3arpaA3HEeHne OKpyXarolen cpeabl,
yTunusauma  GuoopraHuMdeckoro  TonnuBa  ANS BblpabOTKM  «TENnOBOW» W



9NEKTPOIHEPTNN, MOBEPXHOCTHOE HATSXKEHME W KanunndpHble siBNEeHUs B npupoae,
3MNeKTpUYECKne SBMEeHNs B XXNMBOW Npupoae.

Xumusi: puckpeTHoe CTpOeHWe BeLLeCcTBa, CTPOEHME aTOMOB M MOSEKYI, MOfb
BellecTBa, MonspHas Macca, MNoflydeHMe HaHomaTepuanoB, TensfoBble CBOWCTBA
TBEPAbIX TEn, >XWOKOCTENW W rasoB, XWOKNE KpUCTansbl, 3NEeKTpUYecKne CBONCTBA
MeTannos, 3NeKTponnTUYecKas avccoumaums, ranbBaHuka, 3MNEeKTPOHHas
MUKPOCKOMUS.

leoepadpusi: BNaxXHOCTb BO3ayxa, BETpbl, bapomeTp, TEpMOMETP.

TexHos02us: npeobpasoBaHe OBMKEHUA C UCNONb30BAaHNEM MEXAHU3MOB, YYET
CYXOr0 W >XWOKOrO TPEHWss B TEXHUKEe, CTaTUYeCKMe KOHCTPYKUUM (KPOHLUTENH,
peLléTyaTble KOHCTPYKUMN), NCNOSNb30BaHNE 3aKOHOB COXPAHEHUSI MEXaHUKN B TEXHUKE
(rmpockon, BOOOMET u Apyrue), ABuraTenb BHYTPEHHErO CropaHus, naposas TypOuHa,
ObITOBOM  XONOAUIBbHUK,  KOHOWULMOHEP, TEXHOSMOMMU  MONYYEHUS  COBPEMEHHbIX
mMaTepuarnos, B TOM 4YuiCfe HaHOMaTepManoB, U HAHOTEXHOSOMMN, feKTpocTaTuyeckas
3awuTa, 3a3emrieHme anekTponpnbopos, razopaspsiaHbie namnbl, NONYNPOBOAHUKOBLIE
nNpubopkbl, ranbBaHuKa.

11 KIACC

Paspen 4. dnekTpognHamMmuka.

Tema 4. MaczHumHoe none.

B3anmogencreme MNOCTOSAHHbLIX MarHMTOB M MNPOBOAHUKOB C TOKOM. MarHuTtHoe
none. Bektop MarHUTHOM MHAYKUUK. [NprHUMN Cynepno3nuum MarHUTHbIX nonen. JinHmm
MarHUTHOM MHOYKLUNN.

MarHuTHOe none npoBOAHMKA C TOKOM (MPSIMOro MNPOBOAHMKA, KaTyLKM W
Kpyrosoro Butka). OnbIT Qpcreaa.

Cwuna Amnepa, eé HanpasreHue 1 Moayrib.

Cwuna JlopeHua, eé HanpaBneHne n moaynb. [BMXEHNE 3apsKEHHOW YacTuubl B
OAHOPOOHOM MarHMTHOM none. PaboTta cunel JlopeHua.

MarHuTHoe none B BewecTBe. PeppomarHeTUKN, Napa- U AnamarHeTUKu.

TexHnyeckne yCTpoOMCTBA W TEXHOSOrMYEecKMe Mnpouecchbl:  NpPUMEHeHue
NMOCTOSIHHbIX MarHUTOB, 3NEKTPOMarHUTOB, TEeCTep-MYyNbTUMETP, 3feKTpoasuraTenb
Akobu, yckopuTenn anemMeHTapHbIX YacTul.

HdemoHncmpauyuu.

KapTvHa nNWHUN UHOYKUMW MarHUTHOrO nomnd MofiocoBOro M NOAKOBOOOPAa3HOro
NOCTOSAAHHbIX MarHUTOB.

KapTuHa nuHWIA MarHUTHOM MHAYKUMM MOMs OSIMHHOMO MPSAMOro NMpOBOAHUKA W
3aMKHYTOro KOJbLIEBOro NPOBOAHMKA, KaTYyLLUKA C TOKOM.

BaaumopencTemne aByx NpoBOOHMKOB C TOKOM.

Cwuna Amnepa.

[encTteue cunbl JlopeHua Ha MoHbI ANeKTponuTa.

HabniogeHne gBuXeHNSA Nydka 3MeKTPOHOB B MarHUTHOM Morne.

MpuHUMN OENCTBUA 3MEKTPOM3MEPUTENBHOIO npubdopa MarHMTO3NEKTPUYECKON
CUCTEMBI.

YyeHu4yeckul 3KkcrnepumeHm, iabopamopHbie pabomabl, NpakMuKyM.

VccnepoBaHne MarHUTHOIO NOMASA NOCTOSAHHBLIX MarHUTOB.

WccnepoBaHne cBoONCTB heppOMarHeTMKOB.

WccnepoBaHne eNCTBUSA MOCTOAHHOIO MarHuTa Ha pamMmKy ¢ TOKOM.

N3mepeHune cunbl Amnepa.

N3yyeHne 3aBMcMMOCTM cunbl AMnepa oT Cusbl ToKa.

OnpegeneHne MarHMTHOM MHAOYKLMM HA OCHOBE U3MepeHus cunbl AMnepa.



Tema 5. dnekmpomacHUmMHasi UHOYKY usl.

ABneHne anekTpoMarHUTHOM WMHAYKUMW. [1OTOK BeKTopa MarHUTHOW MHOYKLWUW.
O0C wvHAykumn. 3akoH  anekTpomarHuTHouM  mHaykumm  dPapages. Buxpesoe
anekTpuyeckoe none. Tokn Pyko.

9AC nHAayKunmn B NpOBOAHUKE, ABUXKYLLEMCS B O4HOPOAHOM MarHUTHOM Mone.

MpaBuno JleHua.

MHaykTmBHoCTb. KaTylka MHOYKTMBHOCTM B LENW MOCTOAHHOrO TOKa. fABneHue
camouHaykuuun. 3 C camonHayKumn.

OHeprnst MarHUTHOrO NONA KaTyLLKN C TOKOM.

OneKkTpoMarHMTHoe norne.

TexHu4eckne ycTponctBa M TEXHOSMOMMYECKME MPOLECChbl: WMHOYKUMOHHAA Meub,
coneHoua, 3alumTa oT dfeKkTpusauum Ten Npu oBUXKEHUN B MarHUTHOM none 3emnu.

HdemoHcmpauyuu.

HabniogeHne aBneHns anekTpoMarHMTHON MHOYKLUUN.

WccnepoBanme 3asucumoct 34C nHAYKUMM OT CKOPOCTU N3MEHEHUSA MArHUTHOIO
noToka.

MpaBuno JleHua.

MapgeHne marHuTa B antoMuHmMeBor (MegHon) Tpyoe.

ABneHne caMoMHAayKUnn.

Wccnepnosanme 3aBucumoctn SC camoMHAYKUMM OT CKOPOCTU U3MEHEHUS CUMbI
TOKa B Lenu.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

MccnepoBaHue ABNEHNS 3neKTPOMarHUTHOM MHAYKLUNN.

OnpegeneHne NHOQyKUMn BUXPEBOIrO MarHUTHOMO NOSst.

MccnepoBaHue sBNEHNA CaMOMHAYKLNN.

Cbopka mogenu anekTpomMarHMTHOro reHeparopa.

Paspen 5. Kone6aHus n BOsHbI.

Tema 1. MexaHu4yeckue KonebaHusi.

KonebartenbHasa cuctema. CBoboaHble konebaHus.

MapmoHnyeckne konebaHus. KuHemaTudeckoe W AUMHAMUYECKOE OnucaHue.
OHepreTnyeckoe ornucaHue (3aKOH COXpPaHEHWs MexaHu4eckon aHepruun). BbiBog
ANHAMMYECKOro OMMCaHUS FapMOHMYECKMX KonebaHunh Ku3 WNX SHEPreTU4ecKkoro u
KMHEMAaTNYECKOro ONMcaHus.

Amnnntyga wn dgasa konebanun. CBaA3b amnnuTyabl KonebaHui UCXoLHOM
BEMNYMHbI C aMNANTygamMm konebaHuim eé CKopoCTU U YCKOPEHMS.

Mepnog un yactota konebanun. [llepymog manbix cBOGOAHLIX KonebaHuin
MaTeMaTMyecKkoro masaTHuka. lNepmnoa cBob6oaHbIX KONebGaHUM NPY>XMHHOTO MasTHUKA.

MoHATMe o 3aTyxawwmx konebaHumax. BblHyxaeHHble konebaHus. PesoHaHc.
PesoHaHcHaa KkpuBas. BnuaHue 3aTyxaHus Ha BuO PE30HAHCHOM  KPWUBOW.
ABTOKONEGaHMS.

TexHu4eckne yCTpoMcTBa W TEXHOMNOrMYecKMe MpOLEeCChl: METPOHOM, 4achl,
Kayenu, My3blkanbHble MHCTPYMEHTbI, cencmorpadd.

HAdemoHcmpayuu.

3anuck KonebaTenbHOro ABMXEHUS.

HabniogeHne He3aBMCUMMOCTM nepuoda ManbiX KonebaHuin rpysa Ha HUTKU OT
aMmnnuTygpl.

WccneposaHne 3aTyxatowmx konebaHuni u 3aBUCMMOCTM nepuoga cBO6OOHbIX
konebaHun OT CONPOTUBIIEHUS.

WccnepgosaHme konebaHun rpysa Ha MaCCUMBHOW MPYXMHE C  Lenbto
dopmMupoBaHusa npeacrtaBneHnn 06 ngeansHOM Moaenn NPYXMHHOTO MasiTHUKA.

3aKoH coxpaHeHusi aHepPrum Npu KonebaHusax rpysa Ha Npy>xuHe.



WccnepgoBaHue BblHY>XOEHHbIX kKonebaHui.

HabnogeHne pe3oHaHca.

YueHuyeckull akcnepumeHm, fabopamopHbie pabombl, MPakKMuKyM.

M3mepeHne nepnoga cBO60AHbIX KONebaHW HATSHOrO N NPY>XMHHOMO MasiTHUKOB.

M3yueHune 3aKOHOB ABMXEHMSA Tena B xoAe KonebaHun Ha ynpyrom nogeece.

M3y4yeHne OBMXKEHNSA HUTAHOTO MasiTHUKA.

MpeobpasoBaHne aHeprun B NPYXMHHOM MasiTHUKE.

WcecnegoBaHue ybbiBaHUA aMnnnTyabl 3aTyXxaroLwmx konebaHuin.

MccnepoBaHue BbIHYXXOEHHbIX KonebaHui.

Tema 2. AnekmpomazHUMHbIe KosiebaHusi.

KonebatenbHbin  KOHTYp. CBobGogHble anekTpomarHutHble konebaHuss B
noeanbHOM KonebartenbHoM KoHType. dopmyna TomcoHa. CBA3b amnnuTyadbl 3apsiga
KOHAEeHcaTopa C aMniMTyaon Cuibl TOKa B KoniebaTenbHOM KOHTYpe.

3aKOH COXpaHEHNs AHEPIrM B naeanbHOM KonebaTenbHOM KOHTYpE.

3aTtyxawLuine anekTpoMarHuTHole konebaHus. BblHyXaeHHble 3NeKTPOMarHUTHbIE
konebaHus.

lMepemeHHbIM TOK. MOWHOCTE NepeMeHHOro Toka. AMNIIMTYQHOE N AENCTBYIOLLEe
3Ha4YeHMe Cunbl TOKa W HanpskeHUs npu  pasnuyHon ¢opme 3aBUCMMOCTM
nepeMeHHOro Toka OT BpEMEHM.

CuHyconpanbHbli  NEpeMeHHbIM  TOK. Pe3nctop, KOHAEHcaTop W KaTywka
WHOYKTUBHOCTU B LENM CUHYCOMAANbHOMO MNEPEMEHHOro Toka. Pe3oHaHC TOKOB.
Pe3oHaHCc HanpskeHu.

MpeanbHbln  TpaHcdopmaTop. [lpomsBoacTteBo, nepegada U noTpebneHue
3IEKTPUYECKON SHEPTUMN.

OKomnornyeckme  pucku  Npu  NPOWM3BOACTBE  AnekTpoaHeprun.  KynbTypa
NCMNONb30BaHWs ANEKTPOIHEPTUN B NOBCEAHEBHOM XXU3HM.

TexHunyeckne ycTponcTea N TEXHOMOIMYECKNE NPOLECChI: 3MEKTPUYECKUA 3BOHOK,
reHepaTop NEPEMEHHOro ToKa, NIMHUN 3feKkTponepeaau.

HdemoHcmpauyuu.

CBobofHble 3NeKTPOMarHUTHbIE KonebaHus.

3aBMCUMOCTb 4acToTbl CBOOOAHLIX konebaHuM OT MHOYKTMBHOCTU W E€MKOCTU
KOHTYypa.

Ocuunnnorpammbl 3NeKTPOMarHUTHbIX KonedaHun.

eHepaTop He3aTyxaloLWmxX SNEeKTPOMarHUTHbIX KonebaHun.

Mopenb anekTpoMarHMTHOro reHeparopa.

BbIHYy)XOeHHble CMHycomaarnbHble KonebaHus.

Peancrop, KaTylka MHOYKTUBHOCTU U KOHAEHCATOP B LIENM NepeMeHHOoro Toka.

PesoHaHC npu nocnegoBaTeNnbHOM — COEOVMHEHMM  pPEe3UCTopa,  KaTyLlKu
WHOYKTUBHOCTW N KOHAEHcaTopa.

YCTPOMNCTBO 1 NpUHLMN 4ENCTBUA TpaHcdopmaTopa.

Mogenb NnuHUM anekTponepeaayn.

YyeHu4eckul akcrnepumeHm, 1abopamopHbie pabombi, NPaKMUuKyM.

N3yyeHne TpaHcgopmartopa.

VccnegoBaHve nepeMeHHOro TOKa 4epe3 nocnefoBaTenbHO COeAUMHEHHbIe
KOHOEeHcaTop, KaTyLKy U pe3ncTop.

HabnogeHne anekTpoMarHMTHOro pe3oHaHca.

WccneposaHue paboTbl ICTOMHMKOB CBETA B LENU NepeMEHHOro Toka.

Tema 3. MexaHu4eckue u anieKmpomMacHUMHbIEe 80JIHbI.

MexaHu4eckne BOMHbI, YCNOBUSI WX pacnpocTtpaHeHus. [lonepeyHble u
NpoAoNbHblE BOMHbI. Meproa, CKOpOCTb pacnpocTpaHeHns u gnvHa BosHbl. CBOMCTBaA
MeXaHUYEeCKNX BOJSTH: OTpaXKeHue, npenomrneHne, nHTepdepeHumst n audpakums.



3Byk. CKopocCTb 3BYyKa. [pOMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa.

LLlymoBoe 3arpsisHeHUe OKpyxatoLen cpeqbl.

ONEeKTPOMarHUTHbIE BOSHbI. YCMOBUS  U3MYyYEeHUS ONeKTPOMAarHUTHbIX BOJIH.
B3anmHas opneHTaunsi BEKTOPOB B 3r1IEKTPOMarHUTHOW BOSHE.

CBoncTBa 3MEKTPOMArHUTHLIX BOJSTH: OTpaXKeHue, npenomreHne, nonspusauns,
NHTepdepeHUna 1 andpakums.

Lkana anekTpoMarHUTHbIX BOMH. [lpUMeHeHWe 3SNeKTPOMarHUTHbIX BOSH B
TEXHUKE U ObITY.

MpuHUUNLI pagnocseaAsn n TenesuaeHus. Pagnonokaums.

ONeKTpOMarHUTHOE 3arps3HeHre OKpyXatoLLen cpeabl.

TexHnyeckne ycTpoucTBa W  MNpaKTU4EeCKoe MNpUMEHeHue: My3blKarbHble
WHCTPYMEHTbI, pagap, pPagvuonpuéMHUK, Tenesu3op, aHTeHHa, TenedoH, CBY-neub,
ynbTpa3ByKoBas OMarHOCTUKa B TEXHUKE U MeauumHe.

HdemoHncmpauyuu.

O6pasoBaHune 1 pacnpocTpaHeHne nonepeyHbIX U NPOAOSbHbIX BOSIH.

Konebntowieecs Teno kak UCTOYHMK 3BYyKa.

3aBMCUMOCTb AfMHbI BOSHbI OT YacTOTbl KofiebaHun.

HabnogeHne oTpaxeHust U NPerioMeHna MexaHN4YeCKNX BOSTH.

HabniogeHne nHtepdepeHunn n gudpakumm MexaHn4ecknx BOsH.

AKYyCTUYECKNN pe30HaHC.

CsowcTBa ynbTpasByka U ero npuMeHeHue.

HabniogeHne cBs3M rpOMKOCTM 3BYKa U BbICOTblI TOHA C aMNNUTYAON M YacTOTOM
konedaHun.

MccnepoBaHme CBOWCTB 3MEKTPOMArHUTHBIX BOJSIH: OTpaXeHue, nperioMreHue,
nonapusauma, gudpakums, tHTepgepeHums.

O6HapyxeHne nHdpakpacHOro n ynbTpadmoneToBoro N3ny4yeHui.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

M3yyeHne napameTpoB 3BYKOBOW BOJSIHbI.

M3y4yeHne pacnpocTpaHeHusi 3BYKOBbIX BOSIH B 3aMKHYTOM NPOCTPaHCTBE.

Tema 4. Onmuka.

lMpamonunHenHoe pacnpocTpaHeHMe cBeTa B ogHopoAdHon cpege. Jlyd ceeta.
To4eyHbI UCTOYHUK CBETA.

OTpaxeHue cBeTa. 3aKkoHbl OTpaxeHus cBeTa. [locTpoeHue wu3obpaxkeHun B
nnockom 3epkane. Ccepunyeckune 3epkana.

MpenomneHne cBeTa. 3akoHbl NperioMreHns ceeTta. ABCOMIOTHLIA MNoKa3aTenb
npenomnenns. OTHOCUTENbHbIM NoKasaTenb npenomneHns. [MOCTOSHCTBO 4acToThl
cBeTa M COOTHOLUEHWEe OMWH BOSMH NpU nepexoge MOHOXPOMAaTUYECKOro cBeTa yepes
rpaHvLy pasgena AByX ONTUYECKUX cpea.

Xopg nyden B npuame. Aucnepcus ceeta. CnoxHeln coctas 6enoro ceeTta. LiBeT.

MonHoe BHYyTpeHHee oTpaxeHue. [lpedenbHbIM Yyron MNOSIHOrO BHYTPEHHEro
OTpaxeHus.

Cobupatowwme n paccematolme NUH3bl. TOHKas nuH3a. POKYCHOe paccTosiHMe U
onTMyeckast cuna TOHKOW §MH3bl. 3aBUCUMOCTb (OOKYCHOIO pPacCTOSHUS TOHKOM
cheprnyecKon NMH3bl OT €€ reoMeTpuUn U OTHOCUTENBHOrO rnokasaTtens npenomMeHus.

dopmyna TOHKOW NMH3bIl. YBenuyeHne, JaBaemMoe fIMH30MN.

Xog nyda, npoweawero nuH3y nog MNpOU3BOSIbHbIM YIIIOM K €€ rnaBHOM
onTuyeckon ocu. NMocTpoeHne n3obpaxxeHnin TOUKM U OTpe3ka NPsIMON B cObupatroLmx u
pacceunBaroLmnX NIMH3axX N UX cuctemax.

Ontuyeckne npubopbl. Paspelwatowas cnocobHocTb. [Ma3 kak ontuyeckas
cucTema.

Mpenenbl NPUMEHMMOCTM reOMETPUYECKON ONTUKMN.



BonHoBas ontuka. UHTepdepeHuma ceeTa. KorepeHTHble UCTOYHMKK. YCrnoBus
HabMOeHNS MakCMMyMOB U MUHUMYMOB B WMHTEP(EPEHLMOHHOW KapTUHE OT ABYX
KOrepeHTHbIX UCTOYHUKOB. [1prMMepbl Knaccn4ecknx MHTepgepeHUNOHHBLIX CXEM.

Oundpakuma ceeTa. [QudpakumoHHas peléTka. YcrnoBme HabnwogeHust rnaBHbIX
MakCMMyMOB Npwv NageHnn MOHOXPOMAaTUYECKOro cBeTa Ha ANMPaKLUNOHHYIO PELLETKY.

Monspusaumna ceeta.

TexHnyeckne yCcTponucTBa M TEXHONOIMYECKNe MnpoLecchl: OYKW, fyna, nepuckon,
doToannapaTt, MWKPOCKOMN, MPOEKUMOHHbIM annapaT, MpPOCBETNIEHNE  OMTUKMU,
BOJTIOKOHHAas onTuka, AU pakUMOHHAA peLleTka.

HdemoHncmpauyuu.

3aKOHbl OTpaXXeHUs ceeTa.

WccnenosaHme npenomMneHuns ceeTa.

HabniogeHne NnonHoOro BHyTpeHHero oTpaxenna. Mogens cBetoBoaa.

MccnenosaHme xofa CBETOBbLIX MYYKOB Yepes nriockonapannenbHy nnacTuHy m
npuamy.

MccnenosaHme CBOMCTB M306paXkeHWi B NIMH3AX.

Mopgenn mukpockona, Teneckona.

HabniogeHne nHtepgepeHumn ceeTa.

HabnogeHne uBeTOB TOHKMX NIIEHOK.

HabniogeHne gudpakumm ceeTa.

N3yyeHne anpakLuMOHHON peLlETKN.

HabnioaeHne gmdpakuMOHHOIO CrnekTpa.

HabnogeHne gucnepcun ceeta.

HabniogeHne nonspusaunm ceeTa.

MpumeHeHe NoNAponaoB ANa N3y4eHUs MeXaHUYECKUX Hanps>XeHUN.

YyeHu4eckuli 3KkcrnnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

M3mepeHne nokasatensa npefioMmnieHnst ctekna.

MccnenosaHme 3aBUCUMOCTM (DOKYCHOMO PaccTOsiHUA OT BeLecTBa (Ha npumepe
XUOKUX NINH3).

N3mepeHne poKyCHOro pacCctosiHusa paccemBatoLmnX JINH3.

MonyyeHune n3obpaxxeHnsi B cUCTEME U3 NSIOCKOro 3epkana u fNH3bI.

MonyyeHne n3obpaxeHnsi B cUCTEME U3 OBYX JIMH3.

KoHCTpynpoBaHue TeNecKOnMYeCcKUx CUCTEM.

HabniogeHne gudpakumm, nHTepdepeHummn n nonspusaumm ceeTa.

M3yyeHune nonsipusaumm ceeta, OTPaXKEHHOIO OT NOBEPXHOCTU ANINEKTPUKA.

M3y4eHne nHtepdepeHumnn nasepHoro N3nyyeHns Ha AByx Wensx.

HabnogeHne gncnepcun.

HabniogeHne n nccnegoBanne oupakuMoHHOIO CNekTpa.

M3mepeHne anvHbl CBETOBOW BOJSIHBbI.

MonyyeHne cnekTpa wu3nyyeHua cBeToamoda Mpu MNOMOLWM  AndpakuMOHHON
PeLIETKN.

Paspen 6. OcHOBbI cneunanbLHOW TEOPUM OTHOCUTENTbHOCTM.

"paHULbl NPUMEHUMOCTU KnacCUYecKon MexaHuku. [locTynaTbl cneumanbHom
TEeopUN OTHOCUTESILHOCTMU.

lMpocTpaHCTBEHHO-BpEMEHHOW MHTepBan. [NpeobpasoBaHua JlopeHua. Ycnosue
NpUYMHHOCTM. OTHOCUTENBHOCTL OAHOBPEMEHHOCTWU. 3amensieHne BpeMEHU U
COKpaLleHne OSHbI.

OHeprst 1 UMNyNbC PENATUBUCTCKON YacTuLbI.

CBs3b Maccbl C 3Heprverm U UMMNySIbCOM PESIATUBUCTCKON YacTuubl. QHeprus
MOKOA.



TexHudeckne ycTpoucTBa U TEXHOMOIMMYECKMEe MNPOLECCHl:  CMYyTHUKOBbIE
NPUEMHUKN, YCKOPUTENN 3apsKEHHbIX YacTul,.

Y4YyeHn4eckunin akcnepmmeHT, nabopaTtopHble paboTbl, MPAKTUKYM.

OnpepneneHve umnynbca U SHEPruM penaTMBUCTCKUX Yactuy (no doTorpadumsm
TPEKOB 3apsPKEHHbIX YacTUL, B MarHUTHOM Mnone).

Paspgen 7. KeaHToBas c¢usuka.

Tema 1. KopnyckynspHo-eonHoeolul Oyasiu3m.

PaBHOBecHOe TennoBoe wu3nydeHne (M3nyvyeHne abConNTHO 4YEPHOro Tena).
3akoH cMelleHnda BuHa. 'vnoTesa NnaHka o kBaHTax.

@POTOHbI. HEPIUS 1 UMNYNbC POTOHA.

dotoapdpekt. OnbiTel A. . CtoneTtoBa. 3akoHbl oToa(hpekTa. YpaBHeEHUE
OnHwWTenHa ona otoaddekTa. «KpacHas rpaHmuay doTtoaddekTa.

[aBneHne cBeTa (B YaCTHOCTW, JaBrieHMe cBeTa Ha abCOMOTHO NOrMOLLAOLLYO U
abconoTHO oTpaxatowwyto noBepxHocTb). OnbiTol 1. H. Jlebenera.

BonHoBble cBouncTBa Yactuy. BonHbl ge bpounga. OnuHa BonHbl ae bBponns wm
pasamepbl obnacTu nokanu3aumm ABMXKYLLENCA 4YacTuubl. KopnyckynspHO-BOSTHOBOW
Ayanuam. ndpakuma anekTpoHoB Ha Kpuctannax.

Cneuuduka wnamepeHun B Mukpommpe. COOTHOLLUEHUSI HeonpeaenéHHOCTEN
"enseHbepra.

TexHu4eckne ycTponcTBa UM  TEXHOMOrMYeckue npouecchl:  CNeKTPoMeTp,
OoTO3NEMEHT, (POTOAATUUNK, TYHHENBHBLIN MUKPOCKON, ConHeYHasa 6atapes, ceeToanos.

HdemoHncmpauyuu.

POoTOIPEKT HA YCTAHOBKE C LIMHKOBOM MiacTUHOMN.

MccnepoBaHme 3aKOHOB BHeLLHeEro ootoadpgekTa.

WccnepoBaHne 3aBNCUMOCTU CONPOTUBMEHNS nonynpoBOAHNKOB oT
OCBELLEHHOCTMH.

CseToguoa.

ConHeyHas bartapes.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

WccnepoBaHne dhoTopesncropa.

MN3mepeHune noctosHHou NnaHka Ha ocHoBe uccrnegoBaHus gotoaddekTa.

VMccnepoBaHme 3aBUCUMOCTM CUSTbl TOKa Yepes3 CBETOANO, OT HaMNPSHKEHMS.

Tema 2. du3zuka amoma.

OnbITbl NO MccnegoBaHWO CTpoeHMst atoma. [lnaHeTapHas mogenb artoma
Pesepdopaa.

Moctynatbl bopa. N3nyyeHne n nornoweHne ¢OOTOHOB MpU nepexone atoma C
OLHOIO YPOBHS 3HEPrUKN Ha OPYron.

Buabl cnektpoB. CnekTp ypoBHEN SHEpPrnmn aToMa BoAopoaa.

CnoHTaHHOe U1 BbIHYXOEHHOE n3ny4yeHne ceeta. Jlasep.

TexHn4yeckne ycTponucTBa M TEXHOMNOMMYeCcKne NpoLecchbl: CnekTpanbHbii aHanus
(cnekTpockon), nasep, KBAQHTOBbLIN KOMMNbIOTEP.

HdemoHncmpauyuu.

Mopenb onbiTa Pesepdopaa.

HabnogeHne nuHenyaTbiX CNEKTPOB.

YCTPONCTBO 1 AENCTBME CHETUMKA MOHU3NPYHOLLMX YacTUL.

OnpepgeneHve AnNuHbl BOSTHbI JTA3€PHOr0 N3MNyYeHNs.

YyeHu4yeckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, MPakMuKyM.

HabnogeHne nuHenyaToro cnekTpa.

WccnegoBsaHve cnekTpa paspeXeHHOro aToOMapHoOro BoAopoda W U3MepeHue
noctoaHHon Puabepra.

Tema 3. duzuka amomMHO20 s10pa U 3jieMeHmapHbIX Yacmuuy,



HyknoHHas mopgenb siapa MenseHbepra—MBaHeHko. 3apag agpa. MaccoBoe uncno
sapa. Nsotonel.

PagunoaktnBHocTb. Anbda-pacnag. ONeKTPOHHbIN U NO3UTPOHHBIN BeTa-pacnag.
[amma-usnyyeHue.

3akoH pagmoakTMBHOro pacnaga. PagnoaktmeHble ns3otonsl B npupoae. CBoncTea
NOHMN3MPYIOLLEro U3nydYeHus. BnuaHve paamoakTUBHOCTUM Ha >KUBble OpraHuM3Mbl.
EcTecTBeHHbIN POH nanyyveHus. losmumeTpus.

OHeprus cBs3u HYKNOHOB B aape. AaepHble cunbl. [ledekT macchl sgpa.

ApepHble peakuun. [leneHne n cuHTes agep. SAgepHble peakTtopbl. Mpobnembi
yrnpaBsrseMoro TepmMosgepHoOro CUHTEe3a. OKOMOrmyeckme acnekTbl pasBuTUS SOepHOM
SHEpreTuKu.

MeToabl perucTpaumm n UccreioBaHns arneMeHTapHbIX YacTuL.

dyHaoameHTanbHble  B3aMMOAEWCTBUS.  BapuoHbl, Me30Hbl W NENTOHbI.
MpencraBnenune o CtaHgapTHOW Moaenu. KBapk-rntooHHas MOAesb afpOHOB.

dusvka 3a npegenamu CTaHgapTHOM mopenwn. TémHas matepus U TEMHas
SHeprus.

EOMHCTBO (hmnsnyeckon kKapTUHbLI Mupa.

TexHu4eckne ycTpomcTBa W TEXHOMOrMYeckMe npoLecchl: A03MMeTp, Kamepa
BunbcoHa, saepHbI peakTtop, TepMosgepHbI peakTop, atomHass 6omba, mMarHMTHO-
pe3oHaHcHasa Tomorpadu4.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

MccnenoBaHme TpekoB YacTuy, (Mo rotoBbiM hoTorpadusam).

McecnenosaHve pagnoakTUBHOMO hOHa C UCMOSb30BaHMEM JO3MMeETpa.

M3yyeHune nornoweHns 6eta-4actuy antoMmMHUEM.

Paspen 8. 3nemMeHTbl aCTPOHOMUU U aCTPOPUIUKMU.

OTanbl pasBuTMS acTpoHomuu. [puknagHoe WU MUPOBO33pPEHYECKoe 3HayYeHue
acTpoHoMun. MPMMEHMMOCTb 3aKOHOB OU3NKM AN O6BACHEHNSA NPUPOALI KOCMUYECKUX
00BbEeKTOB.

MeToabl  acTpoOHOMMYECKMX  uccrnegoBaHun. COBpPEMEHHbIE  ONTUYECKUe
Teneckonbl, pagMoTeneckonsl, BHeaTMocepHas acTpOHOMUS.

Bug 3BésgHoro Heba. Co3Be3gus, dpkue 3BE34bl, NNaHeTbl, WX BUANMOE
ABUXEHME.

ConHeyvHas cuctema.

ConHue. ConHe4vHasa akTMBHOCTb. IcTOUWHUK 3Heprm ConHua 1 3B€34.

3BE34bl, MX OCHOBHbIE XapakTepuCTUKW. [uarpamma «cnekTpanbHbI Krnacc —
CBETUMOCTb». 3BE3abl [MaBHOWM nocrnegoBaTenbHOCTU. 3aBUCUMOCTb «Macca —
CBETMMOCTb» ON4 3BE3/ rMaBHOW nocrefoBaTesibHOCTU. BHyTpeHHee CTpoeHue 3BE3[.
CoBpeMeHHble npeacTaBneHMss O npoucxoxaeHum n aporntoumm ConHua wn 3BE3A.
OTanbl XXN3HN 3BE3A.

MneuHbin Myt — Hawa [anaktuka. [lonoxeHne u aBwkeHne ConHua B
Manaktuke. Tunbl ranaktuk. Paguoranaktmkm m kBasapbl. Yé€pHble Oblpbl B agpax
ranakTtuk.

BceneHHasi. Pacwupenne BceneHHon. 3akoH Xabbna. PasberaHve ranakTuk.
Teopus bonbluoro B3pbiBa. PennkroBoe nsnyyeHue.

MacwTabHas cTpykTypa BceneHHon. MeTaranaktuka.

HepeluéHHble npobnembl aCTpOHOMUMN.

YyeHu4yeckue Habnro0eHusl.

HabnogeHna 3BE3gHOro Heba HEBOOPYXXEHHbIM [Mas3oM C WUCMNONb30BaHUEM
KOMMbIOTEPHbIX MPUNOXEHWUA ONS onpeaeneHns nonoXxeHus HebGecHbIX OOBLEKTOB Ha
KOHKPETHYI0 aTy: OCHOBHble co3Be3ausa CeBepHOro nonyLapus u apkne 3B€3gbl.

HabntogeHunsa B Teneckon JlyHbl, NfiaHeT, TYMaHHOCTEN U 3BE3OHbIX CKOMNEHWUNA.



®dU3nYeCKUN NPaKTUKYM.

Cnocobbl M3MepeHuss (PU3nYecknx BeENUYMH C UCMONb30BAHMEM aHanoroBblX W
LUMPOBLIX M3MEPUTENbHbIX NPUOOPOB M KOMMbIOTEPHBIX AATYMKOBBIX CUCTEM.
ABCONIOTHbIE N OTHOCUTESbHbIE MOrPELUHOCTU U3MEPEHUA (U3NYECKUX BENNYMH.
OueHka rpaHuL, norpeLlHoCcTen.

lNpoBeneHne KOCBEHHbIX M3MepeHUin, UccneaoBaHUM 3aBUCUMOCTEN PU3NYECKUX
BENNYMH, MNpOBepKa MpPeanoXeHHbix runote3 (Bblbop n3 paboT, OnNMCaHHbIX B
TemaTnyecknx pasgenax «YYeHU4ecKnn IKCnepumeHT, nabopaTopHble paboThl,
NPaKTUKyM» ).

O6o6Larouee noBTOpeHUe.

O6006LweHe n cuctemaTmsaumsa cogepxaHusa pasgenoB Kypca «MexaHukay,
«MonekynsipHaa ¢usnka M TepMoauHamuka», «InekTpoanHamuka», «KonebaHus wu
BONHbI», «OCHOBbI cneuuansHOW Teopun OTHOCUTESbHOCTUY, «KBaHTOBasa usnkay,
«AnNemMeHTbl aCTPOHOMUN N aCTPOOUINKUY.

Ponb duaunkn n actTpoHoOMUN B 9KOHOMUYECKOW, TEXHONOMMYECKON, CoLMansHON n
3TUYeCcKon cdepax OeATenbHOCTU YernoBeka, pofilb U MecTo (PU3MKM U aCTPOHOMUM B
COBPEMEHHOMN Hay4YHOW KapTUHE MuUpa, 3Ha4YeHne onmcaTesibHOW, CUCTEMaTU3NPYIOLLEN,
0O BACHUTENBHOW N NPOrHOCTUYECKON GDYHKLUMA (OU3NYECKON TEOPUN, POSIb (PU3NYECKON
Teopun B (PopMMpPOBaHUM NpeacTaBleHnn O U3MYEeCKOM KapTMHe Mupa, MecTo
dPU3N4ecKon KapTuHbl MuUpa B OOLLEM psaoy COBPEMEHHbIX €CTeCTBEHHO-HayYHbIX
npegcraBneHun o npupoae.

MexnpeamMmeTHbIe CBA3M.

M3yyeHune kypca usmnkm yrnybrnéHHoro ypoBHs B 11 Kracce ocyLllecTBNAeTcs C
YYETOM copepXaTernbHbIX MeXnpeaAMeTHbIX CBA3EN C KypcaMu matemaTuku, buonoruu,
XUMUN, reorpadnmn U TEXHOSOMMN.

MexxnpedmemHsbie MOHsIMusi, c8si3aHHbI€ C U3y4YeHuUeM mMemodoe8 Hay4YHOo20
MO3HaHUs: siBfieHne, HayYHbIN dhakT, rmnoTesa, uandeckas BenmymHa, 3akoH, Teopus,
HabnogeHne, 3KCNEepUMEHT, MoAenupoBaHue, MoAefnb, W3MepeHWe, MNOorpeLlHoCTU
Nn3MepeHnin, namepuTenbHble Npnbopsl, Lmdposas nabopaTtopusi.

Mamemamuka: pelieHne CUCTEMbl YpaBHEHUW. TpUroHOMeTpuyeckne yHKLUK:
CUYHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO.
BekTopbl M KX MpPOEKUUM Ha OCU KOOpAUHAT, CroXeHune BeKTopoB. [1pou3BoaHble
aneMeHTapHbIX OYHKUMIA. [pu3Hakn nogobusa TpeyronbHUKOB, onpeaenieHre nnowanu
NNockmx uryp n obvéma ten.

Buonozus: anekTpudeckue SABNEHUS B XMBOW npupode, konebaTernbHble
OBWXEHUST B >KMBOW  Npupode, 9KOMOrMYeckMe puckm npu  Npou3BOACTBE
3NEeKTPO3HEPruum, 3NEeKTPOMarHMTHoe 3arpsisHeHue OoKpYyXatoLien cpeabl,
ynbTpa3ByKoBasi ANArHOCTMKa B MeAuUMHE, ONTUYECKME SBIIEHUS B XXMBOW Npupoae.

Xumusi: CTpOEHNEe aTOMOB U MOJIEKYS, KpUCTannmMyeckas CTpyktypa TBEpAbIX Ten,
MeXaHn3Mbl 06pa3oBaHNA KPUCTaNIMYECKON PELLETKN, CNEKTPanbHbIN aHanms.

leozpadghusi: marHUTHbIE nomntoca 3emnu, 3anexmn MarHUTHbIX pyd, POTOCbEMKA
3eMHOW NOBEPXHOCTU, cencmorpadd.

TexHomnoa2usi: NPUMEHEHWE  MOCTOSIHHbIX ~ MAarHWTOB,  3NEKTPOMarHUTOB,
anekTpoasuratens Akobu, reHepaTtop NepemMeHHOro Toka, MHAYKUMOHHAsS neydb, NUHUA
anekTponepeaad, anekTpoaBuratenb, pagap, pPaguonpuéMHUK, TeneBusop, aHTeHHa,
TenedoH, CBY-neyb, ynbTpasBykoBas OMArHOCTUKA B TEXHUKE, MPOEKLMOHHbIN
annapar, BOJIOKOHHas onTuka, conHevHasa 6atapesi, CnyTHUKOBbIE NPUEMHUKN, SaepHas
9HepreTuKa n 3KONorndeckne acnekTbl €€ pasBuTuS.



MMAHUPYEMBIE PES3YJIbTATbI OCBOEHWA TIPOMPAMMbBI O ®U3UKE HA
YPOBHE CPEAHEIO OBLLEITO OBPA3OBAHVNANIMYHOCTHbBLIE PE3YJIbTATHI

JINYHOCTHBLIE PE3YJIbTATDI

JlnyHocTHbIe pe3ynbTaTbl OCBOeHUSA yd4ebHoro npeameta «dusmka» LOMKHbI
OTpaxaTb FOTOBHOCTb W  CcrnocobHOCTb  ofyvarlolmxcs  pyKoBOACTBOBATLCS
chopMnpPOBaHHON  BHYTPEHHENW MO3ULMEN  JINYHOCTM, CUCTEMOW  LEHHOCTHbIX
OpUEeHTauun, NO3UTUBHBLIX BHYTPEHHUX YOEXOeHUN, COOTBETCTBYOLWMNX TPAAULMOHHBIM
LEeHHOCTAM poccuMUCKOro obulecTBa, paclMpeHue >KU3HEHHOro onbiTa W onbiTa
AeATeNbHOCTM B Mpouecce peanus3auuuM OCHOBHbIX HanpasSfieHUW BOCNUTaTENbHOM
AesATenbHOCTU, B TOM YuCrie B 4YacTu:

rpaxgaaHcKoro BOCnuTaHus:

e COPMMPOBAHHOCTb rPaXK4aHCKOM MO3uumy oby4vatoLleroca Kak akTMBHOMO W
OTBETCTBEHHOrO YfieHa poccumncKkoro obLecTsa;

e MPUHATME  TPaAUUMOHHBIX  ObLleYyenoBeYecKMX  FYMaHUCTUYECKUX U
AEMOKPaTUYECKUX LLEHHOCTEN;

e T[OTOBHOCTb BECTU COBMECTHYIO AESATENbHOCTb B WHTEpecax rpakgaHCKoro
obuwectBa, y4actBoBaTb B camMoynpaBneHun B  obpasoBaTesibHON
opraHusauuu;

e YMEHWe B3aMMOAEeNCTBOBaTb C COLManbHbIMU UHCTUTYTaMn B COOTBETCTBUN C
X PYHKUMAMM U HA3HAYEHMEM;

e T[OTOBHOCTb K 'yMaHUTapHOM N BONOHTEPCKOM AeATESNTbHOCTN.

NaTpMoOTUYECKOro BOCNUTaHUSA:

e CHOPMMPOBAHHOCTb POCCUNCKON rpaXxgaHCKON MOEHTUYHOCTU, NaTPUOTU3MA;

e LIEHHOCTHOE OTHOLWEHNEe K [oCydapCTBEHHbIM CUMBOMAM, OOCTUXKEHUSM
POCCUNCKMX YYEHBIX B 06nactu omsnkm n TexXHUKe.

AYyXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

e C(HPOPMMPOBAHHOCTL HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOro NOBEAEHUS;

e CMNocoBHOCTb OLeHMBaTb CUTyaLUMlO W MNPUHMMAaTb OCO3HaHHbIE peLUEeHWs,
OPUEHTUPYSACL HA MOpanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YuUcre
B AeATENTbHOCTUN YYEHOTO;

e OCO3HaHMWe NNYHOro BKada B NOCTPOEHME YCTONYMBOro byayuiero.

3CTETUYECKOro BOCNUTAHUA:

e J3CTETUYECKOE OTHOLLUEHWE K MUPY, BKMOYAsA 3CTETUKY Hay4yHOro TBOPYECTBa,
npucyLLero unsnyeckon Hayke.

TPyAOBOro BOCNUTaHUSA:

e VHTEpeC K pasfiMyHbiM cdepam npodeccuoHanbHOM LesATEeNbHOCTU, B TOM
yucrne CBs3aHHbIM C (PU3NKOM N TEXHUKOW, YMEHME COoBepLlaTb OCO3HAHHbLIN
Bblbop Oyaylien npogeccum U peanusoBbiBaTb COBCTBEHHbLIE XU3HEHHbIE
nnaHbl;

e T[OTOBHOCTb M CNOCOBHOCTL K 0BpasoBaHuio M camoobpasoBaHuio B obnactu
PU3NKN Ha NPOTSXKEHNN BCEMN XKN3HMU.

3KOJIOrM4ecKoro BOCNUTaHUA:

e C(POPMMPOBAHHOCTL IKOMOIMMYECKOM KyrbTypbl, OCO3HaHWe rrnobanbHOro
XapakTepa 9KOonormdeckux npobnem;

e laHMPOBaHME N OCYLLECTBNEHNE OENCTBUI B OKpYXXatoLlen cpene Ha OCHOBE
3HaHuWs Lenen yCToMYnMBOro pa3BuTus YenoBeyecTBa;

e pacwumpeHue onbiTa AeATEeNIbHOCTM 3KOMOrMYeCcKoW HanpasfeHHOCTM Ha
OCHOBE MMEILLMXCH 3HaHUN NO PU3nKe.



LeHHOCTN HAay4YHOIro NOo3HaHuUA:

C(OOPMUPOBAHHOCTb  MWPOBO33PEHUS, COOTBETCTBYIOLLEro COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKOWN HaYKW;

OCO3HaHMEe LEHHOCTM HayyHOW [OedATenbHOCTU, FOTOBHOCTb B npouecce
N3y4eHUs (PU3NKNM  OCYLLEeCTBNATbL MNPOEKTHYH U UccreaoBaTesibCKyto
AeATeNnbHOCTb MHONBMAYANbHO U B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

Mo3HaBaTenbHble YyHMBepcanbHbie y4ebHble AecTBUA
BasoBble nornyeckue AencTeuA:

camocTosTenbHO  opMynMpoBaTb W akTyanuaupoBaTb  npobrnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

onpenenstb UenuM AesATenbHOCTW, 3agaBaTb NapamMeTpbl U KPUTEPUU KX
LOCTUXKEHUS;

BbISIBNSATb  3aKOHOMEPHOCTM U MPOTMBOPEYMs B  paccMaTpyBaeMblX
hU3nYECKNX SBNEHUSX;

paspabaTbiBaTb NraH pelleHust Npobrnembl ¢ YY4ETOM aHanMsa MMEHLLMXCS
mMaTepuarnbHbIX U HeMaTepuarnbHbIX PeCypCoB;

BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLIEHNBATb COOTBETCTBME PE3yNbTaToOB
LlensiM, OLleHMBaTb PUCKK NOCINEACTBUNA AeATENbHOCTY;

KOOPAMHUPOBATbL U BbINOMHATL PaboTy B YCINOBUSIX pearlbHOro, BUPTYanbHOro
N KOMOBUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPEATUBHOE MbILLMIEHNE NPU PELLEHMUN XNSHEHHbIX NPOBEM.

BasoBble uccnegoBaTenbCcKue AeNCTBUA:

BNageTb Hay4YHOW TEPMWUHOMOIMEN, KIIOYEBBLIMM MOHATUAMM W MeTogaMm
doM3MYECKON HayKu;

BNafeTb HaBblkaMu y4ebHO-UCCneaoBaTenNbCKoOM U MPOEKTHON OEATENBHOCTU B
obnactn ou13nKM, CNOCOBHOCTBLIO N FTOTOBHOCTBIO K CAMOCTOATENIbHOMY MOUCKY
METOA0B peLleHns 3agay u3nyYeckoro cogepXaHuns, NPUMEHEHNIO Pas3nnYHbIX
MEeTOA0B NO3HAHUS;

BNnagetTb BuAaMU OeATENbHOCTM MO  MOflyYEeHUKD HOBOMO 3HaHWUA, €ero
WHTepnpeTaumm, nNpeobpasoBaHM0O U MPUMEHEHUID B Pa3fUYHbIX Y4YeOHbIX
CUTyaumsiX, B TOM YMcne npu co3gaHum y4ebHbix NpoekToB B 0651acTn hunsnku;
BbISIBMSATb  MPUYMHHO-CNEACTBEHHbIE CBA3W UM akTyanusaupoBaTb 3agady,
BblABUraTh rMNOTE3y €€ peLleHns, HaXoauTb apryMeHTbl NS AoKa3aTenbCcTBa
CBOMX YTBEPXOEHUN, 3a4aBaTb NapameTpbl U KpUTEPUN PELLEHWS;
aHanuaupoBaTb MNOSlyYEHHbIE B XOAE pPeWeHus 3agayvnm  pesynbTaThl,
KPUTMYECKN OLEHMBATb WMX [OOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHME B
HOBbIX YCITOBUSIX;

cTaBuTb M opmynupoBaTb COOGCTBEHHble 3agayn B obpasoBaTesibHOM
AEATENbHOCTU, B TOM YMCIE NPU N3yYeHUn n3unku;

AaBaTb OLEHKY HOBbIM CUTYaLMsAM, OLEeHNBaTb NPUOBPETEHHBLIN ONbIT;

YyMETb MEPEeHOCUTb 3HaHMA no u3snke B MpakTMyeckyto obnactb
KN3HEOEATENbHOCTMN;

YMETb UHTErpMpoBaTh 3HAHUS U3 pa3HbiX 0bracTen 3HaHum;

BblABUraTb HOBblE MAEN, NpeanaraTb OpUrMHanbHbie NOAX0Abl N PeLleHns;
CTaBuTb Npobnembl U 3aga4yn, JonycKawLwmne anbTepHaTUBHbIE PeLLeHUS.

Pa6oTa ¢ nncpopmaumen:



BNageTb HaBblkamMu MONyyYeHuss HopMauumn rU3nM4eckoro coaepxaHusi u3
MCTOYHUKOB PasHbIX TUMOB, CaMOCTOATENbHO OCYLLECTBNATL MOWUCK, aHanms,
cucTeMaTusaumio U MHTepnpeTaumio MHopMaumMM pasnuyHbIX BUAOB U hopMm
npeacTaBneHus;

OoL€eHMBaTb AOCTOBEPHOCTb MHApOpMALUK;

MCNonb30BaTb CPeACTBa MHPOPMALMOHHBIX M KOMMYHUKALUMOHHBLIX TEXHOMOMIA
B PELIEHUN KOTHUTMBHbLIX, KOMMYHUKATUBHbIX W OpraHuM3auMoHHbIX 3aday C
cobnogeHnem TpeOOBaHUN 3ProHOMUKM, TEXHUKM 6e30MacHOCTU, TUrMEHDI,
pecypcocOepexeHusi, MpaBoBbIX N 3TUYECKUX HOPM, HOPM WHOPMaLMOHHOM
©e3onacHocTY;

co3gaBaTb TEKCTbl (PM3MYECKOrO COAEPXKaHUS B pasnUyHbIX dopmatax C
YY4ETOM HasHaYeHUs MWHGopMauMmM W LUeneBon ayauTopuu, BbliOMpas
onTuMarnbHyto opMy NpeacTaBneHns U BU3yanmsauuu.

KOMMyHMKaTMBHbIe YHUBepcalibHble y‘leﬁHble AencTBuUs:

OCYLLECTBNATb OOLEeHNEe Ha ypoKkax hn3nNKM 1 BO BHEYPOUYHOWN OEATENBHOCTY;
pacrno3HaBaTb NPeanoCbINKN KOHASTUKTHBLIX CUTYaUUn U cMardaTb KOHQMNKTI;
Pa3BEPHYTO W JIOTMYHO M3MaraTb CBOK TOYKY 3PEHUA C UCMOSIb30BaHUEM
S13bIKOBbIX CPEACTB;

NOHMMATb M MCNOSb30BaTb MNpeuMyLlecTBa KOMaHAHOW U WMHAMBUAYarbHOW
paboThl;

BblbnpaTb TeEMaTUKy WU METOAbl COBMECTHbIX OEWCTBUA C Y4ETOM 0OLLMX
WHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YfieHa KONnekTuBea;

npuHMMaTb  UEnM  COBMECTHOM  OeATeNbHOCTW,  OpraHuM3oBbiBaTb W
KOOPANHMPOBAaTb AEUCTBUSA NO €€ LOCTMXKEHMUID: COCTaBnATb MnaH LEeNCcTBUN,
pacnpefensaTb ponn ¢ y4ETOM MHEHUM y4acTHUKOB, 0bBCyXaaTb pes3ynbraTbl
COBMECTHOW paboThl;

oLeHMBaTb Ka4eCTBO CBOEro BKada M KaXaoro y4YacTHUKa KOMaHAbl B 06Lmnn
pesynbTaTt No pa3paboTaHHbIM KPUTEPUSM;

npegnaratb HOBblE€ TMPOEKTbl, OUEHMBATb WMOAEM C NO3ULMA  HOBW3HBI,
OPUTMHANbHOCTN, NPAKTUYECKON 3HAYNMOCTHU;

OCyLLeCTBNATbL MO3UTUBHOE CTpaTerndyeckoe nosefeHne B  pasfiMyHbIX
CcUTyaumsix, NPOSIBNATb TBOPYECTBO N BOOBpaxxeHme, 6biTb MHULNATUBHBIM.

PerynsatuBHble yHMBepcalbHble y4ebHble AencTBus
CamoopraHunsauus:

CaMOCTOATENbHO OCYLLECTBNATbL MO3HaBaTENbHYIO OeATenbHOCTb B obnacTtu
PU3NKN N aCTPOHOMUU, BbISBMASATbL NpPoGnembl, CTaBuTb U opMynmpoBaTb
CODCTBEHHbIE 3a4auu;

CaMOCTOATENbHO COCTaBMATb MMaH peLeHUs PacyYETHbIX U KavyeCTBEHHbIX
3afay, nnaH BbIMNOMHEHUS MNPAKTUYECKON paboTbl C YYETOM UMEILLMNXCS
pecypcoB, COBCTBEHHbLIX BO3MOXHOCTEN U NPeAnoYTEHUN;

AaBaTb OLEHKY HOBbIM CUTyaLMsAM;

pacwmpsaTb paMkmM y4ebHOro npegmeTa Ha OCHOBE NIUYHbBIX NPEeANnOYTEHUN;
genatb OCO3HaHHbIM  BbIOOp, aprymeHtTMpoBaTb ero, ©Opatb Ha cebs
OTBETCTBEHHOCTb 3a peLUeHune;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

cnocobcTBoBaTth POPMUPOBAHUID M MPOSIBMEHUIO apyavumm B obnactu
PU3NKN, MOCTOSIHHO MOBbIWATL CBOW ObOpas3oBaTesnbHbI U KYNbTYPHbIN
YPOBEHb.

CaMOKOHTpOﬂb, 3MOLMOHAlNbHbIA UHTENIEKT:



AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B AEATESbHOCTb,
oLeHMBaTb COOTBETCTBUE Pe3yNbTaToB LeNnam;

BnageTb  HaBblkaMyM  MNO3HaBaTeNnbHOM  pedriekcnn  Kak  OCO3HaHMSA
coBeplUaeMblX AeACTBUA U MbICIUTENbHbIX MPOLIECCOB, MX pe3ynbTaToB U
OCHOBaHWUM;

MCNonb3oBaTb NPUEMBbI pedhnekcun Onsi OueHKU cutTyauun, Bblibopa BEpPHOro
pelleHuns;

yMEeTb OLEHMBATb PUCKA U CBOEBPEMEHHO MPUHMMATb pPeLIeHMs MO KX
CHUXEHMIO;

NPpMHUMaTb MOTMBbI W aprymMeHTbl ApYyrMx Mpyv aHanuie pes3ynbTaToB
AEeATENbHOCTH;

npyHMMaTh cebs, NoHMMasi CBOM He4OCTaTKN U JOCTOMHCTBA;

npUHMMaTb MOTMBbI W aprymeHTbl [OpYyrMx npu aHanu3e pes3ynbTaTos
AesATenbHOCTH;

npu3HaBaTb CBOE NpaBo M NpaBo APYrMX Ha OLNGKN.

B npouecce OOCTMXEHUA NMUYHOCTHLIX pe3yNbTaToOB OCBOEHUSA nporpammbl No omsnke
ONs ypoOBHA cpefHero obuwero obpasoBaHus y 0Oy4valoWMXCA COBEPLUEHCTBYETCA
9MOUMOHAsbHbIM NHTENNEKT, npegnonaratowmn cpopmMmMpoBaHHOCTb:

CaMOCO3HaHW4, BKMOYaroLWero cnocobHOCTb NOHUMAaTb CBOE 3MOUMOHanbHoe
COCTOsIHME, BUOETb HanpaBfeHus pas3BUTUSS COOBCTBEHHOW 3MOLIMOHANbHON
ccepbl, 6bITb YBEPEHHBIM B cebe;

CaMoperynmpoBaHns, BKMOYAKOLWEro CaMOKOHTPOMb, YMEHMe MpuHMMaTh
OTBETCTBEHHOCTb 3a CBOE MNOBeAEHMe, CnoCcOOHOCTb aganTMpoBaTbCHa K
9MOLMOHArbHBIM  U3MEHEHUAM W  MPOSBNATb MOKOCTb, ObiTb OTKPbITbIM
HOBOMY;

BHYTPEHHEN MOTMBALMKM, BKMOYAKOLWEN CTpeMsfieHWe K OOCTMXEHMIO Lenv u
ycnexy, onTMMU3M, MHULMATUBHOCTb, YMEHME AENCTBOBATb, UCXOAA M3 CBOUX
BO3MOXHOCTEWN;

aMnaTun, BKMNOYarLWwen CrnocobHOCTb MOHUMAaTb 3MOLMOHANbHOE COCTOSIHME
APYrUX, Y4YMTbiBaTb €ro npuv OCYLUECTBNEHUN OOLEeHns, CnocoBHOCTb K
COYYBCTBUIO U CONEPEXUBAHUIO;

coumarnbHbIX HaBbIKOB, BKITHOYAOLLMX CMOCOBHOCTb BbICTpanBaTb OTHOLLEHMWS C
ApYyrumMu nogabMun, 3ab60TUTLCSA, NPOABNSATbL MHTEPEC U paspeLlaTb KOHINKTI.

NMPEAMETHBIE PE3YJIbTATHI

K koHUy o0y4veHunsa B 10 knacce npegMeTHble pesynbTaTbl Ha yrrnybnéHHOM ypoBHE
AOSDKHbI OTpaXKaTb CHOPMUPOBAHHOCTL Y 0ByYaroLLMXCS YMEHWI:

NOHMMaTb POfb PU3MKU B IKOHOMMUYECKOW, TEXHONOMMYECKOW, IKONOrMYECcKon,
coumarnbHON M 3TUYECKOW cdepax OesTenbHOCTU 4YenoBeka, poflb U MeCTo
oM3NKN B COBPEMEHHOM HAy4yHOW KapTWUHE MMUpa, 3HAYeHWe onucaTesnbHOW,
CUCTEMATUBUPYIOLLEN, OOBACHUTENBHOW U MPOrHOCTUYECKOM  (DYHKLUUI
JPM3MYECKON TEOPUU — MEXAHWUKN, MOJSIEKYNAPHON (PU3NKN U TEPMOANHAMMKM,
ponb (OU3M4YecKon Teopun B POPMUPOBAHUN MPEeOCTaBfIEHUA O (PU3NYECKON
KapTUHe Mupa;

pasnuyaTb YCrnoBuUs NPUMEHUMOCTU MoAenen u3nyeckux Tern U nNpoueccos
(sBNeHun): nHepumanbHass cucTtemMa OTcYyéTa, abcontoTHO TBEPAOE Terno,
MaTepuanbHas TO4Yka, pPaBHOYCKOPEHHOE [AOBWXeHune, cBOOOAHOe nafeHwue,
abconTHO ynpyras pgedopmaumsi, abCconoTHO ynpyroe u abCcontTHO



Heynpyroe CTOSIKHOBEHWSA, Mogenu rasa, Xuokoctm W TBEPAOro
(kpucTannuyeckoro) Tena, uaeanbHbIM ras, TOYEYHbIM 3apsg, OOHOPOOHOE
aneKTpuyeckoe rnorne;

pasnuyatb yCcnosua (rpaHuubl, 06ractn) NPUMEHMMOCTN OU3NYECKMX 3aKOHOB,
noHMMmaTb  BceoOWwMrW  xapaktep  dyHOAMeHTanbHbIX  3aKOHOB n
OrpaHNYeHHOCTb NCMNOSIb30BaHUS YaCTHbIX 3aKOHOB;

aHanuampoBaTb N OOBACHATL MEXaHUYECKME NPOLIECCHI U SABMIEHUS, UCMOMb3YS
OCHOBHbI€E MOMOXEHUSI N 3aKOHbl MEXaHUKN (OTHOCUTENTbHOCTb MEXaHN4YeCKOro
ABVXKEHUS, doopmyrbl KNHEMaTUKN PaBHOYCKOPEHHOIO  OBWXEHWS,
npeobpasoBaHusa Manunes Ons CKOPOCTU U NepemMeLleHns, 3akoHbl HbloTOHA,
NPUHUMN OTHOCUTENbHOCTU [anunes, 3akOH BCEMWUPHOIO TArOTEHMUS, 3aKOHbI
COXpaHeHUs1 UMMyrbca WU MeXaHU4YeCKOW 3Heprun, cBAs3b paboTbl cunbl C
N3MEHEHNEM MeXaHU4YeCKOW 3Heprun, ycrnoBmsa paBHOBECUS TBEPAOro tena),
npy 3TOM MCMOMb30BaTb MaTreMaTuyeckoe BblpaXXeHue 3aKOHOB, YKa3blBaTb
YCIoBUSA MNPUMEHUMOCTM (PU3NYECKMX 3aKOHOB: npeobpasoBaHui [anunes,
BTOPOro M TpeTbero 3aKoHOB HbIOTOHA, 3aKOHOB COXPaHEHWs umnynbca u
MeXaHW4YeCKON 3Heprumn, 3akoHa BCEMUPHOrO TArOTEHWS;

aHanuampoBaTb U OOBACHATL TEMSIOBblIE MPOLECCHl U SBMEHUS, MUCMNONb3ys
OCHOBHble nonoxenna MKT ©n  3akOHbl  MOMEKYNApHON  OU3UKM U
TepmMoanHamMuKku (CBA3b AaBeHUs uaeasibHOro rasa co cpeHen KMHeTUYeCKoN
9Heprven TensoBOro ABWMXKEHUS M KOHLEHTpauuMenh ero MoOrfeKkyn, CBSA3b
TemrnepaTypbl BewecTBa CO CpefHEN KUHETUYECKOM 3IHeprnen TennoBoro
ABWXKEHUS ero 4actuy, CBA3b [aBfieHUa naeanbHOro rasa € KOHUeHTpauuen
MOJIEKYST U ero Temnepartypon, ypasHeHne MeHpgeneesa—KnanenpoHa, nepsbIin
3aKOH TEPMOANHAMUKMK, 3aKOH COXPaHEHUSA SHEprun B TEMNSOBLIX Mpoueccax),
npy 3TOM MCMOMb30BaTb MaTreMaTuyeckoe BblpaXXeHue 3aKOHOB, YKa3blBaTb
yCrnoBusi MPUMEHUMOCTU YpaBHeHNA MeHaeneesa—KnanenpoHa;
aHanuampoBaTb N OOBACHATb ANEKTPUYECKME SABMEHMUS, UCMONb3Yst OCHOBHbIE
NOMNOXEHNA M 3aKOHbl ANEKTPOANHAMUKN (3aKOH COXPaHEHUS ANEKTPUYECKOro
3apsiga, 3akoH KynoHa, noTeHUManbHOCTb 9NeKTpPoCcTaTU4ecKoro mnons,
NPVHLMN Cyneprno3nLmm 3reKTpUYEeCcKnX nonen, npu 3ToM ykasbiBas yCroBuS
NPUMEHNMOCTN 3aKkoHa KynoHa, a Takke npakTU4eCKn BaKHble COOTHOLLEHUSA:
3akoHbl Oma anga yvactka uenu n ang 3aMKHYTOMW 9NeKTPUYECKON Lienu, 3aKoH
xoyna—JleHua, npasuna Kupxroga, 3akoHbl Papages ons anekrponunsa);
onucbiBaTb (puU3n4eckne npoueccbl M SABNEHUs,, WCNOMb3yd BeSIUMYMHbI:
nepemMeLlLeHne, CKOpOCTb, YCKOPEeHWe, UMMynbC Terna U CcUcTeMbl Ten, cuna,
MOMEHT cunbl, JaBreHue, noteHumanbHasa 3Heprus, KMHeTU4Yeckast aHeprug,
MexaHuyeckas aHeprusi, paboTta Cunbl, LEHTPOCTPEMUTENbHOE YCKOpeHue,
cuna TSKeCTW, cuna  ynpyroctu, cuna TPeHus,, MOLWHOCTb, 3Heprus
B3anmoaencTeusa Tena ¢ 3emnénm B6nmM3n €€ noBepXHOCTU, SHEPrUA ynpyrow
aedopmMauun nNpyXuHbl, KONMWMYECTBO TennoTbl, abcontoTHas TemnepaTypa
Tena, paboTa B TepMOAMHAMUKE, BHYTPEHHAS 3HEeprus  unaeanbHoro
OAHOATOMHOrO rasa, paboTta ugeanbHOro rasa, OTHOCUTESIbHAA BAXHOCTb
Bo3ayxa, Kl woeanbHOro TennoBOro ABWratens; 3rekTpuyeckoe none,
HaNPSXKEHHOCTb  QNEKTPUYECKOro MOMHA, HanpsPKEHHOCTb MOMsA  TOYEYHOro
3apsga vnu 3apsbkKeHHOro wapa B BakyymMe W B OUANeKTpuke, noTeHuman
3NEeKTPOCTaTUYECKOro Nonsi, pa3HOCTb NOTEHUMANOB, ANEeKTPOaBUXKYLLIAA cuna,
cuna Toka, HanpsKeHue, MOLLHOCTb TOKa, dfeKkTpudeckas éMKOCTb MIOCKOro
KOHOeHcaTopa, COMpOTMBIIEHWE YyyacTka uenu C nocnegoBaTesfibHbiIM U



napannenbHbiM CcoeAMHEHNEM PEe3NUCTOPOB, 3HEPrusl 3eKTPUYecKoro nons
KOHAeHcaTopa;

00BACHATL OCOBEHHOCTU NPOTEKaHUS PU3NYECKUX SABMEHUI: MexaHu4eckoe
ABWXEeHWe, TernnoBoe OBWXeHMe 4acTuy, BellecTBa, TENsioBOoe paBHOBeCUE,
BGpoyHOoBCKOe ABMXeHue, Anddysns, ncnapeHue, KuneHne u KoHOeHcaums,
nnaefneHMe U1 KpUcTannusauusi,  HanpasfieHHOCTb  Tenronepeadu,
SneKkTpusaums  Ten, SKBUMNOTEHUMANbHOCTb  MOBEPXHOCTU  3apsKEeHHOro
NPOBOOHUKA;

NpoBOAUTL UCCedoBaHWE 3aBUCUMOCTU OLHOW (PU3NYECKOW BENUYUHBI OT
APYron C UCNonb3oBaHUEM MNPAMbIX U3MEPEHWR, Mpu 3TOM KOHCTPYMpOBaTb
YCTaHOBKY, (puKcupoBaTb pe3ynbTaTbl NOSYYEHHOW 3aBUCUMOCTU (PU3NYECKNX
BENUYNH B BUAE rpadoMKoB C Y4ETOM abCOMOTHBIX NOrPELLUHOCTEN N3MEPEHUIA,
Aenatb BbIBOAbI MO pe3yrbTaTtam UcCrneoBaHus;

NPOBOANTL KOCBEHHbIE U3MEpPEHU PU3NYECKNX BEMUYUH, NMPU 3TOM BbibnpaTtb
ONTUMarnbHbIN MeToL U3MepeHUsi, oLueHMBaTb abCoNOTHbIE U OTHOCUTESbHbIE
NOrpPEeLIHOCTU NMPSMbIX U KOCBEHHbIX N3MEPEHWI;

NPOBOAMTL ONbITbl MO NPOBEPKE MPEeanoXeHHOW [MnoTe3bl: NNaHUPoBaTb
9KCNepuUMeHT, cobupaTb 9SKCNepUMEHTanbHyK YCTaHOBKY, aHanM3npoBaTtb
nonyyeHHble pesynbTaTbl W denaTb BbIBOA4 O cTaTyce nNpeasioKeHHON
rmnoTessbl;

cobniogate npasuna 6es3onacHoro Tpyga npuv npoBefeHUN UcCrefoBaHWn B
pamkax y4ebHOro akcnepumMmeHTa, npakTukyma n ydebHo-nccnenoBaTenbCkon 1
NPOEKTHON [eATEeNbHOCTU C UCMONb30BaHNEM U3MEPUTESTbHBIX YCTPOUCTB U
nabopatopHoro obopyaoBaHus;

pellaTb pacyYETHbIE 3aa4vn C ABHO 3a[aHHON 1 HESIBHO 3aaHHOW (prn3nyeckom
MOAENbI0: Ha OCHOBaHWWM aHanu3a ycnoBua 0OOCHOBbIBaTb  BbIGOP
dumamyeckon Moaenu, oTBevawwen TpeboBaHMAM 3agayvn, NPUMEHATb
doopMyrbl, 3aKOHbI, 3aKOHOMEPHOCTU U MOCTynaTbl PU3MYECKUX TEOPU Npu
MCNOMb30BaHMM MaTeMaTUyeCckux MeTOOOB pelleHus 3agady, npoBOAUTb
pacyé€Tbl HA OCHOBaHMM UMEKLINXCA OaHHbIX, aHann3nposaTb pe3ynbTaTbl U
KOPPEKTUPOBaTb METOAbI PELLUEHUS C YHETOM MOMYYEHHbIX Pe3yrbTaToB;
pewaTb KadeCTBeHHble 3ajayu, Tpedylne npuMeHeHNa 3HaHUA U3 pasHbIX
pasgenoB Kypca (husvku, a Takke UHTerpaumm 3HaHui u3 Opyrux npegMmeToB
€CTEeCTBEHHO-HAYy4YHOro  LUMKMAa:  BbICTpaMBaTb  JIOTUMYECKYHD  LEMOYKY
PacCy>XeHMMn C OnopoM Ha W3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
dmanyeckme sBneHns;

MCNonb30BaTbh TEOPETUYECKME 3HAHUA OS5 OO BACHEHNSA OCHOBHbLIX MPUHLUMUNOB
paboTbl N3MepUTENbHbIX  NMPUOOPOB,  TEXHUYECKUX  YCTPOMUCTB U
TEXHONOrnM4yeCcKnx NpPoLEeccos;

NPUBOOUTL NPUMEpPHLI BKaga POCCUUCKUX U 3apyBexHbIX YYEHbIX-PU3MKOB B
pasBuMTME Haykn, B OOBACHEHWE NPOLECCOB OKpYXalllero Mvpa, B pasBuTue
TEXHUKN U TEXHOSOTUI;

aHanuampoBaTb W OUeHMBaTb MNOCNeAcTBUs ObITOBOM M NPOU3BOACTBEHHOM
AEeATENbHOCTM YernoBeka, CBS3aHHOM C (bM3n4ecknmm npoueccamu, ¢ no3nummn
9KONOrmyeckou 6e3onacHocTw, npegcraBneHnn o] pauMoHansHOM
NpUPOLONONb30BaHMN, a Takke pa3syMHOM UCMONb30BaHUN OOCTUXKEHUA HAYKn
N TEXHOSOMMIN ANs AanbHENLWero passmMTus YenoBeyeckoro obLecTaa;
NPUMEHATb pasnnyHble Ccnocobbl paboTbl € MHGOpMauven rU3nyeckoro
cogepXaHms  C  UCNOSIb30BAHMEM  COBPEMEHHbIX  MH(OPMaLMOHHBIX
TEXHONMOormn, npu 3TOM WCMNOMb30BaTb COBPEMEHHbIE WHMOPMALMOHHbIE



TEXHONormm Ansa noucka, nepepaboTkm n npeabaBneHust y4ebHON 1 Hay4vHo-
nonynapHou NHpopmauun, CTPYKTYpUpOBaHUSA n NHTepnpeTauum
MHopMaUuK, MOMYYEHHOM U3  PasfIMYHBIX  UCTOYHUKOB,  KPUTUYECKMU
aHanuampoBaTtb nosiyyaemMyt MHopmaumio 1 oueHnBaTb €€ OOCTOBEPHOCTb
Kak Ha OCHOBE WMMEILUMXCH 3HaHWW, TaK U Ha OCHOBE aHanmMsa WCTOYHUKA
NHdopMaLunu;

NPOSIBNATbL OpraHM3aLMOHHbIE N NO3HaBaTeNlbHblE YMEHUS CaMOCTOSATENbHOMO
npnobpeTeHns HOBbIX 3HAHUIN B NMPOLECCe BbINOSIHEHNSA MPOEKTHbIX N y4ebHOo-
nccnegoBaTenbCkux paboT;

pabotatb B rpynne C WCMNOSIHEHWEM pPasfUYHbIX COUMarnbHbIX ponen,
nnaHnpoBaTtb paboTy rpynnbl, pauMoHanbHO pacnpenenaTb AeATenbHOCTb B
HeCcTaHOApTHbIX CUTyauusax, afeKkBaTHO OueHMBaTb BKMNag Kaxaoro U3
YYaCTHMKOB rpynnbl B peLLeHne paccmaTpmBaemon npobnemsi;

nNposiBNATb MOTMBaUMO K Oyayuien npodecCUoHanbHOM AeATEeNbHOCTU Mo
cneunanbHOCTAM (PU3NKO-TEXHUYECKOro Npodouns.

K koHUy o0y4veHunsa B 11 knacce npegMeTHble pesynbTaTbl Ha yrryb6néHHOM ypoBHE
AOJDKHBI OTpaXKaTb CROPMUPOBAHHOCTL Y 0ByYaroLLMXCS YMEHUM:

NOHMMaTb POfb (PU3MKM B SKOHOMWUYECKOW, TEXHOSTONMYECKOMN, CoLMaribHON n
3TU4ecKkon cdhepax [[eATenbHOCTU YenoBeka, poSfib U MecTo (pusmkn B
COBPEMEHHOM Hay4yHOM KapTUHE Mupa, POSfib aCTPOHOMWUKM B MNPaKTUYECKOW
AEATEeNbHOCTM 4YenoBeka W panbHenwemM HayYHO-TEXHUYECKOM pasBuUTUN,
3HayeHne onucaTenbHOW, CUcTeMaTU3upylowen, OOBbACHUTENBHON U
NPOrHOCTUYECKON  (PYHKUMK  (PU3NYECKONn Teopunm — 3INEeKTPoaMHAMUKM,
cneuvanbHOM  Teopun  OTHOCUTENBbHOCTU,  KBAHTOBOW  (OU3UKKW,  POSib
dmsmyeckon Teopun B POPMUPOBAHUN NpPeAcTaBfieHUA O  (PU3NYecKon
KapTMHe Mupa, MeCTO ((pu3mMyeckon KapTuHbl Mupa B obwem psgy
COBPEMEHHbIX €CTeCTBEHHO-HaY4YHbIX NpeacTaBneHnn o npupoae;

pasnuyaTb YCMoBUS NPUMEHUMOCTU MoAenen U3nyYeckux Ten M npoLeccoB
(BNEHUn): oQHOPOAHOE JNeKTpuyeckoe W OAHOPOAHOE MarHuTHoe nons,
rapMmoHundyeckne  konebaHusa, mMaTeMaTtUyeckKMn  MadATHWUK,  uaeanbHbIn
NPY>KWUHHBbIA MaATHUK, rapMOHMYECKME BOMHbI, uaeanbHbIi KonebaTenbHbIN
KOHTYp, TOHKas NUH3a, Modernen atoma, aTOMHOro siapa M KBaHTOBOW MoAernu
cBeTa;

pasnuyaTb ycrnoBus (rpaHuubl, 0611acTn) NPUMEHNMOCTN PU3NYECKMX 3aKOHOB,
NoHMMaTb  BCeoOWMMW  Xxapaktep  dyHOAAMeHTanbHbIX  3aKOHOB n
OrpaHNU4YEeHHOCTb UCMOSb30BaHMS YaCTHbIX 3aKOHOB;

aHanuanpoBaTb W OOBACHATb 3NEKTPOMAarHUTHbIE MPOLECCHl U SBMEHUS,
MCNOSb3yS OCHOBHbIE MONOXEHNSA N 3aKOHbI ANEKTPOANHAMUKN U creLmanbHOn
TEOpUN OTHOCUTENBHOCTU (3aKOH COXPaHEHUs ANeKTpU4ecKoro 3apsga, cuna
Amnepa, cuna JlopeHua, 3aKoH 3neKTpoMarHMTHON MHOYKUUK, npasuno JleHua,
cBa3b OC caMOMHOYKUMN B 3fIEMEHTE 3EKTPUYECKOM LEenu CO CKOPOCTbIO
N3MEHEHNA curnbl TOKa, MOCTynaTbl cneuuanbHOW Teopun OTHOCUTENbHOCTU
OWNHWTENHA);

aHanuanpoBaTb N OOBACHATbL KBAHTOBbLIE MPOLECCHI U SBIEHUS, MUCMNOSb3ys
NOMNOXEHNA KBAHTOBOM OU3NKM (YpaBHEHMEe JrHwTenHa ana gotoaddekTa,
nepBbin 1M BTOoponM  nocTtynatel bopa, npuHUMN  COOTHOLLEHUS
HeonpepenéHHocTen [enseHbepra, 3akoHbl COXpPaAHEHUA 3apsiAOBOro WU
MacCOBOIr0O YMCEN W SHEPrMM B SAEPHbIX peakuusx, 3aKOH paanmoakTUBHOMO
pacnaga);



onucbiBaTb (PU3NYECKMe npoueccbl U  SABMEHUS, WUCMONb3ys BENUYMHDI:
HaNPSYKEHHOCTb  3MEKTPUYECKOro Mons, MNoTeHuman 3MeKkTPoCTaTU4eCcKoro
nossl, pa3HOCTb NOTEHUMANOB, 3MEKTPOABMXKYLLIAA cuna, UHOYKUNA MarHUTHOMO
nond, MarHUTHbIN NOTOK, cuna Amnepa, MHAYKTUBHOCTb, 3MEKTPOABWMXKYLLASN
cvna CaMOMHAOYKUMW, 3QHEPrusi MarHUTHOrO Mons MNPOBOAHMKA C  TOKOM,
PENATUBUCTCKMA WUMMNYNbC, MOMHasi 3HEprusi, 3Heprns nokos csBoboaHON
YyacTuubl, 3HEpPrus M UMMynbC (POTOHA, MACCOBOE 4YMCNO M 3apsag a4pa,
SHeprus cBs3u S4pa;

0OBbACHATb 0COOEHHOCTH npoTekaHus PU3NYECKMX ABNEHUN:
ANEeKTPOMarHUTHaa WHOYKUMS, CaMOMHAYKLUMS, pPe30HaHC, WHTepdepeHums
BOMH,  Audpakumsi,  Aucnepcus,  MOfIHOe  BHYTPEHHEE  OTpaXeHue,
doToanekTpuyeckni achdekT (dpoToadhdekT), anbda- n 6eta-pacnagbl 94ep,
ramma-usnyyeHue agep, msmyeckme NpuUHUMMbLI CNEKTpanbHOro aHanusa u
paboTbl nasepa;

onpeaenaTb HanpasneHne MHAYKUMM MarHUTHOrO nomnsa NpPOBOLHMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTpounTb M3obpaxkeHne, co3gaBaemoe MNIIOCKMM 3epKanom, TOHKOW JIMH30M, W
paccunTbiBaTb €ro XapakTepUCTUKY;

NPUMEHSTL OCHOBOMOSAratoLlme acTPOHOMUYECKME MOHATUSA, TEOPUN N 3AKOHbI
ANs  aHanu3a n ob6bACHEHMST (PU3MYECKMX MPOLIECCOB, MNPOMCXOAALLUMX B
3Bé€3dax, B 3BE3AOHbIX CUCTEMax, B MeXranakTu4yeckowm cpeae; ABWKEHUS
HebecHbIX Ten, aBonounn 38é3 n BeceneHHown;

NpoBOOUTbL  UCCregoBaHWE  3aBUCMMOCTENM  (DUBNYECKUX  BESIMMMH  C
MCNONb30BaHMEM MPAMbIX U3MEPEHUIA, NPU 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
dumkcmpoBaTb pesynbTaTtbl NOSYYEHHOW 3aBUCMMOCTU (PU3NYECKMX BESTMYUH B
Buae rpadmMkoB ¢ Y4ETOM abCOSIOTHBIX MOrpelHoCcTen MU3MepeHun, aenatb
BbIBOAbI MO pe3ynbTaTtaM UCCreaoBaHus;

NPOBOAUTL KOCBEHHbIE N3MEPEHUS (DU3NYECKNX BENUYNH, NPU 3TOM BbIOUpaThb
OnTMMarnbHbIN METOA U3MEPEHUS!, OLlEHNBATL abCOMOTHBIE U OTHOCUTESbHbIE
MOrpPeLUHOCTU NPSIMbIX U KOCBEHHbIX N3MEPEHWIA;

NPOBOAUTL OMbITbl MO MNPOBEPKE MNPEANIOKEHHON TIMMNOoTe3bl: MNNaHMPOBaTb
9KCNEepUMEHT, cobupaTb SKCNEPUMEHTANbHYK YCTAHOBKY, aHanM3npoBaTtb
nonyyeHHble pe3ynbTaTbl W AenaTtb BbIBO4 O cTatyce NpeasioKeHHON
rmnoTesbl;

onucbiBaTb METOAbl NOMYYEHNA HAYYHbIX aCTPOHOMUYECKNX 3HAHWIA;
cobniogate npasuna 6e3onacHoro Tpyaa npu NpoBeLEeHUN UCCNEeAoBaHWA B
pamkax y4ebHOro akcnepumeHTa, npakTukyma n y4ebHo-nccneaoBaTenbCckon 1
NPOEKTHON OEATENbHOCTU C UCMNONb30BAHUEM W3MEPUTESbHBLIX YCTPOWCTB U
nabopaTtopHoro obopyaoBaHus;

pellaTb pacyETHbIE 3aa4vn C ABHO 3ajaHHOW 1 HESIBHO 3aaHHOW (prn3nyeckomn
MOZENbIO: HAa OCHOBaHWM aHanu3a YCcnosusa BblbupaTb uanveckme moaenu,
oTBevawwme TpeboBaHMsAM 3agayu, NPUMEHATb  QOPMyInbl,  3aKOHHbI,
3aKOHOMEPHOCTU M NOCTynaTtbl (OU3MYECKMX TEOpMM NpPU UCNOSIb30BaAHUM
MaTtemaTU4Yeckux METOAOB peLlleHns 3agad, npoBOAUTb pacdEéTbl  Ha
OCHOBaHUM  MMEKLMXCA  [aHHblX, aHanuMauMpoBaTb  pes3ynbTatbl U
KOPPEKTUPOBATb METOAbI PELLEHMSI C YYETOM MONYYEHHbIX PE3YNbTATOB,
pewaTtb KadeCTBEHHble 3adauun, Tpebylmne NpUMEHEHNS 3HAHUA U3 PasHbIX
pasgenoB Kypca pusnkun, a Takke MHTerpaumMm 3HaHui U3 gpyrux npegmeTos
€CTECTBEHHO-HaY4YHOro uukKna: BbICTpanmBaTb  JIOTMYECKYHO LEenoyKy



paccygeHum C OnopouM Ha W3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
dunamnyeckme sBneHns;

MCNonb3oBaTb TeopeTU4eckne 3HaHNA ANt 06 BbACHEHNA OCHOBHbIX MPUHLMMNOB
paboTbl N3MEPUTENbHLIX ~ NPUOOPOB,  TEXHUYECKUX  YCTPOMUCTB MU
TEXHOMNOMMYEeCKMX NPOLIECCOB;

NPMBOAUTL NPUMEPbLI BKIaga POCCUNCKUX U 3apyBexHbIX YYEHbIX-OU3NKOB B
pasBuTME HayKkn, B OOBACHEHWE NPOLECCOB OKpYXaloLero Mvpa, B pasBuTue
TEXHUKM U TEXHOMOIUI;

aHanuampoBaTb W oOuUeHMBaTb MNOCMeacTBUS ObITOBOM M NPOU3BOACTBEHHOM
AeATeNbHOCTM YerioBeka, CBSA3aHHOM C (bM3nYecKnmMm npoLeccamu, ¢ nosnumm
3KONOorn4eckom ©es3onacHocTH, npeacTaBneHumn o) pauMoHanbHOM
NpUpPoOLONONb30BaHWN, a Takke pasyMHOM UCMONb30BaHUN OOCTUXKEHUA HayKn
N TEXHOSOMMIN AN AanbHenLWwero passuTns Yenoseveckoro obLecTsa;
NPUMEHATb pasnnyHble Ccnocobbl paboTbl € MHGOpMauven U3nYeckoro
cogepXaHnss  C  WCMNONb30BaHMEM  COBPEMEHHbIX  MHAOPMALMOHHbIX
TEXHOMOrMN, nNpu 3TOM WUCNOMb30BaTb COBPEMEHHbIE WMH(OPMALMOHHbIE
TEXHOMNormm Ansa noucka, nepepaboTkm U npeabssrieHns y4ebHoOM 1 HayyHo-
nonynsipHomn MHopMauuu, CTPYKTYpUpOBaHUS n UHTepnpeTaumm
WHpopMauuKn, MNOSTYYEHHON M3  PasfUYHbIX  UCTOYHUKOB,  KPUTUYECKM
aHanuaupoBaTb Mony4Yyaemyro MHpopMaumo 1 oueHMBaTb €€ OOCTOBEPHOCTb
Kak Ha OCHOBE MMEILUMXCA 3HAHWWA, TaKk M Ha OCHOBE aHanu3a WMCTOYHMKA
NHopMauuu;

NPoOSABNATL OpraHn3aLMOHHbIE U NMO3HABATESIbHbIE YMEHUS CaMOCTOSATENBHOMO
nprobpeTeHns HOBbIX 3HaHMI B MpoLecce BbINOSIHEHUSA MPOEKTHbIX N y4ebHO-
nccrnenoBaTesnibCknx pabor;

paboTaTb B rpynne C MWCMNOSIHEHMEM pPasfiIMYHbIX CcouMasribHbIX porien,
nnaHnpoBaTtb paboTy rpynnbl, pauMoHanbHO pacnpefensTb OeATeNnbHOCTb B
HecTaHOapTHbIX CUTyauusx, adeKkBaTHO OueHMBaTb BKMNagd Kaxgoro Wu3
YYaCTHMKOB rpynnbl B peLleHne paccmaTpmBaemon npobnemsi;

NposBNATL MOTMBaUMIO K Oyayuiern npodeccuoHanbHOW AeATerIbHOCTU Mo
cneumanbHOCTAM (PU3NKO-TEXHNUYECKOro Npodouns.



TEMATUYECKOE NMNJ1IAHUPOBAHUE

10 KINACC
KonuyectBO 4acoB OnNeKTpPOHHbIe
Ne HaunmeHoBaHue pa3aenoB n Tem K n (umdbpoBbie)
n/n nporpamMmmbi Bcero OHTPOnbHbIE pakTuteckue obGpasoBaTenbHble
paboTbl paboTbl pecypchbl
Paspen 1. HAYYHbIA METO/ MO3HAHUA NPUPOADI
. Bbubnuoteka LUOK
1.1 Hay4Hbin MeTo4 No3HaHWS Npupoabl 6 https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 6
Pasgen 2. MEXAHUKA
bubnuoteka LUOK
2.1 Kunematvka 10 1 https://m.edsoo.ru/f16b68d7
Bubnnoteka LLOK
22 Rnnamaka 10 https://m.edso0.ru/H 6b68d7
. Bbubnuoteka LUOK
2.3 Crartuka TBEpAOro Tena S 1 https://m.edsoo.ru/f16b68d7
2.4 3aKOHbl COXpPaHEHNSA B MEeXaHWKe 10 1 Et?sg'?/(:;eezasg(?rﬁ /116b68d7
WTtoro no pasgeny 35
Paspgen 3. MOJIEKYJIAPHAA ®U3NKA U TEPMOOMHAMUKA
31 OcHOBbI MOMNEKYINSAPHOKMHETUYECKOM 15 1 Bubnnoteka LLOK
' Teopuu https://m.edsoo.ru/f16b68d7
Bbubnuoteka LUOK
3.2 TepmoanHamuka.TennoBble MalLWHBbI 20 1 https-/m.edsoo.ru/f16b68d7
33 ArperaTHble COCTOSIHUA BeLLeCTBa. 14 1 Bubnuoteka LLOK
' da3zoBble nepexoapl https://m.edsoo.ru/f16b68d7
WTtoro no pasgeny 49
Pasgen 4. AJIEKTPOOUMHAMUKA
4.1 \ QneKkTpuyeckoe none 24 1 Bubnunoteka LIOK




https://m.edsoo.ru/f16b68d7

Bubnuoteka LLOK

4.2 [MOCTOSAHHLIN 3NEKTPUYECKNIA TOK 24 1 https://m.edsoo.ru/f 6b68d7
Bubnnoteka LLOK
4.3 | Tok B paanuiHbix cpefax 6 hitps:/m.edsoo.ru/f16b68d7
WToro no pasgeny 54
Pazgen 5. ®PU3UYECKUN MPAKTUKYM
y Bubnuoteka LLOK
51 duanyeckuit npakTikym 16 16 https://m.edso0.ru/f16b68d7
WToro no pasgeny 16
P 10 Bbubnnoteka LLOK
€3epBHOE BpeMA https://m.edsoo.ru/f16b68d7
OBLLEE KONMMYECTBO YACOB INO 170 8 16

NMPOrPAMME




11 KIACC

KonunyectBO yacoB

OnNeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB u TemM K n (uncppoBbie)
n/n nporpaMmmbi Bcero OHTpOTbHbIE PakTUHeckie  g6pasoBatenbHble
paboTbl paboTbl pecypchbl
Paspgen 1. ANIEKTPOOUMHAMUKA
Bubnnoteka LLOK
11 MarnuTHoe none 14 https://m.edso0.ru/39859f1
Bbubnuoteka LUOK
1.2 OneKkTpoMarHuTHas MHAYKUNS 13 1 https://m.edsoo.ru/39859ef1
WToro no pasgeny 27
Pasgen 2. KOJIEBAHUA U BOJIHbI
Bbubnuoteka LUOK
2.1 MexaHn4yeckne konebaHus 10 https://m.edso0.ru/39859ef1
Bubnnoteka LLOK
2.2 OneKkTpoMarHuTHble konebaHus 15 https://m.edso0.ru/39859ef1
53 MexaHuyeckne n 10 1 Bubnnoteka LLOK
' 9NEKTPOMarHUTHbIE BOSHbI https://m.edso0.ru/39859ef1
Bubnnoteka LLOK
2.4 OnTyka 25 1 https//m.edso0.ru/39859ef1
WToro no pasgeny 60

Pasgen 3. OCHOBbI CNELUUAIIBHON TEOPUU OTHOCUTEJIBHOCTH

Bubnnoteka LLOK

31 Ocrosel CTO 5 1 https://m.edso0.ru/39859ef1
WTtoro no pasgeny 5
Paspen 4. KBAHTOBAA ®U3UKA
4.1 K i . bubnmnoteka LIOK
' OPMYCKYNAPHO-BOTHOBON Ayarinsm 15 https://m.edso0.ru/39859ef1
4.2 dunsmka atoma 5 bubnnoreka LIOK

https://m.edso0.ru/39859ef1




dunsnka aTOMHOro A0pan
ANeMeHTapHbIX YaCTuL,

4.3

5

Bubnnoteka LLOK
https://m.edsoo0.ru/39859ef1

WToro no pasgeny

25

Paspen 5. AJIEMEHTbl ACTPOHOMUU N ACTPOPUIUKHU

ONeMeHTbl aCTPOHOMUU U

Bubnnoteka LLOK

5.1 aCTPODMINKA 12 hitps/m.edso0.ru/39859ef1
WToro no pasgeny 12
Pasznen 6. PUSUYECKUN MPAKTUKYM
6.1 Pursnyecknin NPakTUKym 16 16 Et?gg:?/ﬂzzasgfrﬁ 13985961
WToro no pasgeny 16
Paspen 7. OBOBLWAKLLEE NOBTOPEHUE
Cucrtematusauus n obobieHne
NPEAMETHOro CoAepXaHusA 1 onbiTa BubnvoTexa LIOK
7.1 eATEeNbHOCTN, NPUOBPETEHHOIO Npun 15
ﬁayqumm kypca (gmsmfzm 10 — 11 P https://m.edso0.ru/39859ef1
KnaccoB
WTtoro no pasgeny 15
PesepBHoe Bpemd 10 Bubnmoreka LIOK
https://m.edso00.ru/39859¢ef1
OBLUEE KOJIMYECTBO YACOB MO 170 16

NMPOrPAMME







NOYPO4YHOE NMNIAHUPOBAHUE

10 KNNACC
Ne T
nln ema ypoka

®dusnka — pyHOameHTanbHas
Hayka o npupoae

KonuyecTBO YacoB

KoHTporsbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

ODaTta
MU3y4YeHus

ANeKTPOHHbIe unudpoBbIe
obpas3oBaTenbHble

pecypchbl

Bubnmnoteka LIOK
https://m.edsoo.ru/1beef346

HayuyHbIn MeToq No3HaHUSA 1

Bbubnuoteka LIOK

2 METOABI neernenonaHiis 1 https://m.edsoo.ru/3a7fde29
JoM3NYECKUX ABIIEHNI
OKCNepMMEHT 1 Teopus B

3 npotiecce no3HaHus 1 Bubnnoteka LIOK
npupoabl. HabnogeHve n https://m.edsoo0.ru/34c49931
3KCMNEPUMEHT B h13mKe

4 Cnocobbl namepeHus 1 Bubnmnoteka LIOK
PU3NYECKMX BESTUYUNH https://m.edsoo.ru/ca2def03
AbcontoTHas 1

5 OTHOCUTENbHAs 1 Bubnmnoteka LIOK
NOrpeLHOCT N3MepeHni https://m.edsoo.ru/7f18fda3
PM3NYECKMX BENNYNH
MogenupoBaHue B husuke.
Ponb n mecto punauvku B

6 ?i)%%%fn%iiacyzaywoﬂ 1 Bubnmorea LIOK

https://m.edsoo.ru/eabbded1

KapTuHblI MMpa, B
NpaKkTUYecKon OesaTenbHOCTH
nogen
MexaHunyeckoe OBMXKEHME.
Cuctema oTcyerTa. BuGnmoTeka LIOK

7 OTHOCUTENBHOCTL 1

MEXaHU4YECKOro ABMKEHNS.
Mpsimast u o6paTHasa 3agayum

https://m.edsoo.ru/e9a52{02




MeXaHUKN
Pagwnyc-BekTop
MaTepuanbHON TOYKU, ero
NPOEKUMN Ha OCx KoopamHar.

Bubnmnoteka LIOK

[iBM>KeHMEe MO OKPY>KHOCTW.

8 Tpaektopus. MNepemelueHne. https://m.edsoo.ru/30a108a5
CkopocTb. VX npoekummn Ha
OCu KoopauHat
PasHOoMepHOe
o | Momenmels s Suomcrera LK
https://m.edso0.ru/89ba7190
paBHOMEPHOro
NPSIMONTMHENHOIO ABWXEHMS
10 CnoxeHne nepemMeLLeHNin n Bubnmnoteka LIOK
ckopocTen. PelweHve 3agad https://m.edsoo.ru/761d18aa
HepaBHOMepHOe ABUXEHME.
11 IS\/ACF:S;)B:::: ﬂﬂcssnagﬁL:eﬁHoe Bubnmorea LIOK
' https://m.edsoo.ru/a99549a7
ABWKEHWNE C MOCTOSAHHBLIM
YCKOpPEHNEM
12 Egzﬁg:jﬁgoﬁigrgmgs:izmgl Bubnmoreka LIOK
https://m.edso0.ru/b7560bbf
C NOCTOSAHHbIM YCKOPEHVEM
CeoboaHoe nageHue.
YckopeHue cBob6ogHOro
13 nageHuns. 3aBUCUMOCTb Bubnmnoteka LIOK
KOOpAMHAT, CKOPOCTMH, https://m.edso0.ru/f738109c
YCKOPEHUS OT BPEMEHUN N UX
rpadouku
14 gsgﬁg::irgeggﬁ yrrom K Bubnnorexa LIOK
https://m.edsoo.ru/71cbb4f5
TOPU3OHTY
15 KpmBOnuHenHoe aBuXeHMe. Bubnuoteka LIOK

https://m.edsoo.ru/33196fbe




YrnoBas 1 nuHenHas
ckopocTb. lNepuoa u
YyacTorTa.
LleHTpocTpemuTternbHoe n
NnoJsiHoe yckopeHue

KoHTponbHasa paboTa no

Bubnmnoteka LIOK

16 Teme "KuHemaTuka" https://m.edsoo0.ru/1242f32e
MepBbI 3aKOH HbIOTOHA.

MHepumnanbHble cuctemMsl

17 oTcyéta. MpuHumn Bubnmnoteka LIOK
OTHOCUTENbHOCTKU [anunes. https://m.edsoo.ru/5a9e4a64
HevHepumanbHble cucTembl
OTCYETa

o | Sure.pemcnherayouer Suomorera LK

’ https://m.edso0.ru/141d3837
HbtoToHa. Macca

19 Baanmogenctsue Ten. Bubnuoteka LIOK
TpeTnin 3akoH HbloToHa https://m.edsoo.ru/57dba505
MprHUMN cynepnosnumm cun.

20 PeweHure 3apay Ha Bubnmnoteka LIOK
NPUMEHEHNE 3aKOHOB https://m.edsoo0.ru/bdf997fb
HbloToHa
3aKOH BCEMUPHOTO

21 -(I-BﬂKrI;)I/-IrIS:J'VIZII:lTHOCTb Bubnmoreka LIOK

y y https://m.edsoo.ru/9aba2b0a
rpaBUTaLMOHHON N UHEPTHOM
Macchl

50 Cwuna TSKeCTu 1 yCKopeHue Bubnmnoteka LIOK
cBOOOAHOro NnageHus https://m.eds00.ru/22757{26
[BmxeHne HebecHbIX Ten u

03 NX UCKYCCTBEHHbIX Bubnnoteka LLOK

cnyTHUKoB. lNepBas
KOCMMU4ecKas CKOpPOCTb.

https://m.edsoo.ru/11abfala




3akoHbl Kennepa
Cwuna ynpyroctn. 3akoH

Bubnmnoteka LIOK

24 'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cwuna TpeHus. NMpupoaa u BuGnmoteka LIOK
25 Aewxerve https://m.eds00.ru/1fa86499
AKOCTN 1 Ta3e C yHETOM https://m.eds00.ru/2ch29676
CUnbl CONMPOTUBIEHNSA cpeabl
26 E:E;ggraefmqecme Bubnnorexa LIOK
https://m.edsoo.ru/a28aa7ad
nasnexHune. Cuna Apxumena
ABcontoTHO TBEPAOE TESO. BuGnmoTeka LIOK
57 MoctynatensHoe u BuGnnoTeka LIOK
BpalliaterieHoe ABIbKkEHNE https://m.edsoo0.ru/2b95d57e
TBepaoro Tena
o8 MOMEHT cunbl OTHOCUTENBHO Bubnuoteka LIOK
ocu BpaLleHus. [Nneyo cunbl https://m.eds00.ru/653d3459
CnoxeHwve cun,
NPUNOXEHHbIX K TBEPAOMY
59 Teny. LleHTp TsxkecTn Tena. Bubnmnoteka LIOK
Ycnosusi paBHOBeCUS https://m.edsoo.ru/9aa79a7d
TBEpaoro tena. Buapl
paBHOBECUS
Bubnuoteka LIOK
30 Pewenne sanau https://m.edsoo.ru/dc1caac0
KoHTponbHas paboTa no Bubnmoteka LIOK
31 Teme 'uMHaMWf.a' Cratuka https://m.edsoo.ru/9f5a574c
TBEPAOro Tena
mnynbc matepmnanbHon
TOYKWN, CUCTEMBI
32 MaTtepuarnbHbIX Todek. LleHTp Bubnuoteka LLOK

MacC CUCTEMbI
MaTepuarnbHbIX TOYEK.
Teopema 0 ABUXEHUN

https://m.edsoo.ru/4bb8294b




LieHTpa macc

Mmnynbc cunbl 1 UIsMeHeHne
nMnynbca Tena. 3akoH

Bubnnoteka LIOK

33 COXpaHeHust uMmnyrnbca. https://m.edsoo.ru/13f0a221
PeakTnBHOE OBWXEeHUe
MoMeHT nmnyrnbca
MaTtepuanbHON TOYKN.

34 MpenctaBneHune o Bubnmnoteka LIOK
COXpaHeHUN MOMEHTa https://m.edso00.ru/d6532eb9
UMMynbca B LIEHTParbHbIX
nonsx

35 PeweHwne 3agav Bubnmoreka LIOK

https://m.edso0.ru/f7706d63
Pabota cunbl Ha Manom n Ha
s | oneHOM MEpeSLSHA sumoTera LIOK
https://m.eds00.ru/913974c7
npeacraeneHue paboTbl
cunbl. MOLWHOCTb CUnbI
KuHeTnyeckas aHeprus.

37 Teopema 06 M3MeEHEHUN Bubnmnoteka LIOK
KMHETUYECKON 3HEPTUN https://m.edsoo.ru/9a5e2e74
MaTepuanbHOM TOYKU
lMoTeHumanbHbIE N

o | foncrempereie e Suomorera LK
BTo https://m.edsoo.ru/554bafcc

pas kKocMun4yeckas
CKOPOCTb
TpeTbst KOCMUYecKasi
ckopocTb. CBA3b paboThl
39 HenoTeHuuarnbHbIX CUN C Bubnnoteka LIOK

N3MEHEHNEM MeXaHN4YecKkon
3HEPrnn cnctembl Ten. 3akoH
COXpaHeHUsa MeXaHUYECKOMN

https://m.edsoo.ru/f57b4e01




3Heprum

Ynpyrue n Heynpyrue
CTOJIKHOBEHUS. YpaBHEHME

Bubnnoteka LIOK

40 BepHynnu ans naeansHou https://m.edsoo.ru/f30f43b6
XNOKOCTH
KoHTponbHas paboTa no BuGnmoteka LIOK
41 Teme 3aK.?Hb' COXpaHEHWA B https://m.edsoo.ru/474e7c4a
MexaHuKe
Passutne npencrasneHnin o
npupoae TennoThl.
42 OcHoBHble nonoxeHuns MKT. 5m6n_m0Te|<a LIOK
https://m.edsoo.ru/b0a4445f
Ounddysus. bpoyHosckoe
OBKEHWe
CtpoeHue razoobpasHblx,
XNOKUX 1 TBEpAObIX Ten. BubnvoTeka LIOK
43 Xapakrep [BiKEHUS 1 hitps://m.edsoo.ru/c44d02e2
B3aMMOAENCTBUS YacTuL
BelllecTBa
Macca 1 pasmepbl MONeKyn
44 (aTtomoB). KonnyectBo Bubnmnoteka LIOK
BeuwlecTBa. [locTosiHHasA https://m.edsoo.ru/c5b72ab7
ABoragpo
15 pasmoseons Wiana GuGnwotexa LOK
. https://m.eds00.ru/0070d493
Llenbcus
46 PeweHnne 3apav Bubnuoteka LIOK
https://m.edsoo.ru/1531aba5
47 MoeanbHbin ras. [a3oBble Bubnuoteka LIOK
3aKOHBbI https://m.edsoo.ru/1deb2367
YpaBHeHve MeHpgeneeBa-
48 KnanenpoHa. PelueHune Bubnmoreka LIOK

3agad

https://m.edsoo.ru/8d12c328




AbBcontoTHasa Temnepartypa.

Bubnmnoteka LIOK

49 3akoH [JanbToHa https://m.edsoo.ru/14e02d1f
o | rosrmoecen o e Susruorera LOK
https://m.edso00.ru/68878d51
KONM4eCcTBOM BellecTBa
'padomyeckoe
51 npeacraesneHve Bubnuoteka LLOK
N30MpoLIeCCOB: n3oTepma, https://m.edsoo.ru/1344327b
n3oxopa, nsobapa
Bbubnuoteka LIOK
52 QOcHoeHoe ypashenme MKT https://m.edso0.ru/c8094721
53 PeweHne 3agav Bubnnorexa LIOK
https://m.edsoo0.ru/10265a05
CBs3b abcontoTHOM
TemnepaTtypbl
TepMOgHaMMYeCKON
54 CUCTEMbI CO CpeaHeNn https://m.edsoo.ru/c38af875
KMHETNYECKON 3HEpPrnen
nocTynaTenbHOro TennoBOro
OBWXEHMSA eé yactuy,
O06o0LWeHne n
55 cuctemaTtmnsauus 3HaHUn no Bubnuoteka LIOK
" " https://m.edso0.ru/09d12fd8
Teme "OcHoBbl MKT
56 KoHTponbHas paboTa no Bubnuoteka LLOK
Teme "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoguHamunyeckas
cucrtema. 3agaHve BHELUHUX
ycnosuun ang T cuctemsl.
57 BHewwHWe v BHyTpeHHNe Bubnuoteka LLOK

napametpsbl. [NapameTpbl T[
CUCTEMBbI KaK cpeaHue
3Ha4YeHUs BENNYNH,
ONMMCbIBaKOLLNX €€ Ha

https://m.edsoo.ru/5{8d38a3




MUKPOCKOMNMNYECKOM YPOBHE
Hynesoe Havarno

58 E}eapMMoon%VcI)T:‘al\ggﬁmbﬁaﬂ Bubnmoreka LIOK
https://m.edsoo.ru/8ec512f0
penakcauusa T[ cuctembl K
TENOBOMY PaBHOBECUIO
59 TepwommaNe. Yoroam GuSnmotexa LOK
2 https://m.eds00.ru/29355001
NPUMEHNMOCTN 3TOM MOoAENn
50 Knanenpoua n suparerine GuSnmotexa LOK
_ https://m.edsoo.ru/bal178d0
ANt BHYTPEHHEN 3HEPrun
BbipaxkeHue ans BHYTPeHHeN
gr | Cocprutomvoaousoro Susruorera LOK
' https://m.edsoo.ru/ac5cac15
KBasucratundeckume n
HecTaTU4eckne npoLeccol
OnemeHTapHas paborta B
62 Bumonerte paboTsi no Gubnwotexa LOK
https://m.edso0.ru/741d5738
rpadguky npowecca Ha pV-
anarpamve
Tennonepenaya kak cnocob
63 N3MEHEHNA BHYTPEHHEN Bubnuoteka LLOK
aHeprum T[ cuctemol 6e3 https://m.edso0.ru/3d734561
cosepLueHnsi paboTbl
64 fggﬁsﬁggbnmmb Bubnimorexa LIOK
: https://m.edsoo.ru/157b54cd
n3nyyeHune
KonnyectBo TennoThl.
65 TennoémkocTb Tena. Bubnmnoteka LIOK

YpensHasa n monsipHas
TENNOEMKOCTU BELLECTBA.

https://m.edsoo.ru/7ba67355




YpaenbHaa Tennota cropanuA
Tonnumea

PacyéTt konnyecTtBa TennoThl

Bubnnoteka LIOK

66 npu Tennonepegade https://m.edsoo.ru/1db5ad4e
67 npouscce. Mepawin saron GuGmoTera LIOK
' https://m.edso00.ru/d8098824
TEPMOANHAMMUKN
KonuyecTtBo TennoTbl
68 paboTa kak Mepbl Bubnmnoteka LIOK
N3MEHEeHUs BHYTPEHHEN https://m.edsoo.ru/b047aicd
3Hepruun T[] cuctemsl
BTopown 3akoH
TepMoaNHaMUKN s
69 PaBHOBECHbLIX U Bubnmnoteka LIOK
HepaBHOBECHbIX NPOLECCOB. https://m.edsoo.ru/c6f4{464
HeobpaTumocTb NpupoaHbIX
npoLeccoB
70 MpuHUMNBI encTBmA Bubnnoteka LIOK
TennosbixX MawuH. KMo https://m.edso0.ru/2e945513
71 MakcnmanbHoe 3Ha4YeHne Bubnuoteka LIOK
KnAd. Unkn KapHo https://m.edsoo.ru/fe3857b9
72 PeweHne 3agauv Bubnmoreka LIOK
https://m.edsoo.ru/b3efal8b
JKosiormyeckme acnekTbl
| Heroriaceain emnomy Svonoreta LOK
' - https://m.edsoo.ru/9867aaa7
3arpsi3HEHNE OKpYyXKatoLen
cpeabl
Bubnuoteka LIOK
74 Peuwenue sanay https://m.edso0.ru/c8c70432
75 O600LWweHne n Bubnuoteka LIOK

cuctemMaTmsauusa 3HaHum no

https://m.edso0.ru/28d62b3f




Teme "TepmognHamuka.
TennoBble MaLLNHbI"

76

KoHTponbHas paboTa no
Teme "TepmoagnHamuka.
Tennosble MalwunHbI"

Bubnnoteka LIOK
https://m.edsoo.ru/1b6e26¢c5

77

78

79

MapoobpasoBaHue u
KoHaeHcauus. MicnapeHue u
Kunenue. YgenbHas Tennota
napoobpasoBaHus

HacbilweHHble 1
HeHacbILEeHHbIE Napbl.
KayecTBeHHas 3aBUCUMOCTb
NAIOTHOCTU U JaBNeHUs
HacbILWEHHOro napa ot
TemnepaTtypbl, X
HEe3aBMUCUMOCTb OT 0OObEMaA
HacbILWEHHOro napa.
3aBMcMMOCTb TEMNepaTypbl
KUNeHust oT AaBNEeHns B
YKMOKOCTU

BnaxxHocTb BO3ayxa.
AbcontoTHasa n
OTHOCUTESNbHAsA BNaXXHOCTb

Bubnmnoteka LIOK
https://m.edsoo.ru/6f8e6777

Bubnmnoteka LIOK
https://m.edsoo.ru/f5¢17d02

Bubnmnoteka LIOK
https://m.edso0.ru/30ebbb79

80

81

82

PelwweHue 3agay

Teépaoe Teno.
Kpuctannuyeckne n
amMopdHble Tena.
AHMN30TpONUS CBOMCTB
Kpucrtansnos

NnaBsneHue un

Kpuctannmsauua. YpenbHad
TennoTta nnasJrieHnA.

Bubnmnoteka LIOK
https://m.edsoo.ru/18e95ff3

Bubnmnoteka LIOK
https://m.edsoo.ru/20a88a03

Bubnmnoteka LIOK
https://m.edsoo.ru/6ee91e9f




Cybnnmaumns
Hedopmauunmn TBEPOOrO

Tena. PacTtaxeHue u cxartue.

Bubnnoteka LIOK

83 Cagwr. Moy IOHra. https://m.edsoo.ru/dalaab10
Mpenen ynpyrmnx
aedopmauunmn
TennoBoe paclumpeHune

| TR b e Gusruorera LOK

o https://m.edsoo.ru/7ba5edf2
konebaHun yactui,
BelllecTBa

85 NMpeobpasoBaHne aHeprum B Bbubnuoteka LIOK
da3oBbIX nepexogax https://m.eds00.ru/97a0672f

86 YpaBHeHME TENNOBOrO Bubnmnoteka LIOK
OanaHca https://m.edsoo.ru/ab1521fb

87 PeweHwne 3agav Bubnmoreka LIOK

https://m.edso0.ru/8ab7{40d
[MoBEPXHOCTHOE HaTSXKEHME.
KanunnsipHble siBneHus.

88 [aesneHune noa Bubnuoteka LIOK
NCKPUBNEHHOM https://m.edsoo.ru/b42f1f97
NOBEPXHOCTbIO KUAKOCTW.
dopmyna Jlannaca
O606weHne n

m | oo e o Gutcresa LOK

https://m.edso0.ru/0b52575¢
COCTOSIHMS1 BeLlecTBa.
dasoBble nepexogbl”
KoHTponbHas paboTa no

90 Teme "ArperaTHble Bubnuoteka LIOK
COCTOSIHMS BELLECTBA. https://m.edsoo.ru/7dc2a739
daszoBble nepexoqpl"

91 onekTpusauma Ten u eé Bubnuoteka LIOK




NposiBNEHus.
onekTpnyeckmn 3apsag. [1sa
BMAA 3NEKTPUYECKNX
3apsagos. NpoBoaHuKuK,
AN3NEKTPUKN 1
NnonynpoBOAHWNKM

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

OnemMeHTapHbIN
ANeKTpMUYeckn 3apsag. 3akoH

Bbubnuoteka LIOK

92 COXPaHEHUSs ANEKTPUYECKOro https://m.edsoo.ru/f49afd24
3apsga

s | moneicress sprae Gusruorera LOK

: https://m.edso00.ru/445b7746
KynoHa
Bbubnuoteka LIOK

94 PeweHwne 3agav https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc

05 | menoTON® Ha nePIMEOME GuGnotexa LOK

https://m.edsoo.ru/05c6bfa1l
3apsabl
Hanps»kéHHOoCTb
3EKTPMYECKOro nons.

5 | Mot T Suruorera UK
ANeKTpu4eckoro nonsg. e lleeobedil i
OpnHopoaHoe anekTpuyeckoe
none
lMoTeHumanbHOCTb

97 3MeKTpocTaTUYeCcKoro nong. Bubnnoteka LIOK
PasHocTb noTeHumanos 1 https://m.edso0.ru/80021447
HanpshkeHme
lMNoTeHumanbHasn aHeprusi BuGnmoteka LIOK

98 3apsiga B

ANIEKTPOCTATUHYECKOM Mnorsie.

https://m.edsoo.ru/af5fa389




MNoTeHuwnan
3NEKTPOCTAaTUYECKOrO NoSIs

CBsi3b HaNPsXKEHHOCTM NONs
N pa3HOCTU NOTEHLMArOB

Bubnmnoteka LIOK

99 ANS 3NeKTPoCTaTUYeCcKoro https://m.edsoo0.ru/df7a6838
nons
100 MpuvHUKUN cynepnosnumm Bubnuoteka LLOK
3NEKTPUYECKMX nonem https://m.edsoo.ru/Ocfe4a6c
101 PeweHne 3agav Bubnmorea LIOK
https://m.edso00.ru/5a582263
102 | Pone mtors s Susruorera LOK
. https://m.edso0.ru/b297b5c3
3apshkeHHon cepbl
[Mone paBHOMepPHO
103 wuape. Mone passowspo Gu6moTexa LIOK
: g y https://m.edsoo.ru/f7a665ee
3apsKeHHON BEeCKOHEYHOM
NSIOCKOCTU
[MpoBoaHWUKKN B
104 anekTpocTaTM4eCKOM norse. Bubnuoteka LIOK
Ycnosue paBHOBeCUS https://m.edso0.ru/32405eab
3apsaos
105 nomymposommcr s Gubnmotexa LOK
https://m.edso0.ru/060ebab5
3NeKTpocTaTM4eCcKoM nosne
KoHgeHcaTtop.
106 SonHe;;Eg:x)?aCTb Bubnuoteka LIOK
3 . : https://m.edso0.ru/845b4f73
NEKTPOEMKOCTb MIOCKOro
KoHAeHcaTopa
107 MapannenbHoe coeanHeHne Bubnuoteka LIOK

KOHOEHCaTopOB

https://m.edsoo.ru/d11e8ce7




108 NocnepoBaTenbHoe Bubnmnoteka LIOK
COeauHeHne KOHAEHCATOPOB https://m.edso0.ru/1€992920

109 OHeprus 3apsiKeHHOro Bubnnoteka LIOK
KOoHOeHcaTopa https://m.edsoo.ru/73a34f18

Bubnmnoteka LIOK
110 PeweHwne 3agav https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040

[BmxeHne 3apskeHHON BuGnnoTeka LIOK

111 vacTuubl B 0AHOPOAHOM https://m.eds00.ru/8341d6ac
3M1EKTPMUYECKOM none

112 PeweHne 3agav
OBobuuenme u y Bubnmnoteka LIOK

113 cuctemaTtmsaumsa 3HaHuM no https://m.eds00.ru/5752603f
Teme "dnekTpudeckoe none" — .

114 KoHTponbHas paboTa no Bubnmnoteka LIOK
Teme "OnekTpuyeckoe nose" https://m.edsoo.ru/cefe90e9
Cwvna Toka. NoCTOSIHHbIN TOK.

115 YcnoBus cyLecTBOBaHMUS Bubnmnoteka LIOK
NOCTOSAHHOrO https://m.edso00.ru/233311b5
3MEKTPMYECKOro TOKa

116 NCcTOoYHMKN TOKA. Bubnmnoteka LIOK
HanpshkeHne n 34C https://m.edso00.ru/0839a115
3akoH Oma gns yvacTka BuGnmoTeka LIOK

117 uenn. AnekTpuieckoe hitps://m.edsoo.ru/f14f251e
COMpOTUBNEHNE
3aBUCUMOCTb
COMPOTUBNEHUS BubnvoTeka LIOK

118 OAHOPOAHOTO NPOBOAHNKA OT https://m.edso0.ru/95fcdf51
€ro AnuvHel 1 nnowaagm — :
NnonepeYHoro ceyeHus

119 YaenbHOe conpoTUBEHNE Bubnmnoteka LIOK

BewecTBa. PeweHne 3agay

https://m.edso00.ru/437f8300




MocnepoBaTenbHoOE,

Bubnmnoteka LIOK

120 napannernkHoe, CMelLaHHoe https://m.eds00.ru/236f7e07
coeMHeHne NPOBOAHUKOB
Pac4yéT pa3BeTBNEHHbIX Bubnvoteka LIOK
121 anekTpuyecknx Lenen. https://m.eds00.ru/1794cf37
MpaBuna Kupxroda
Bubnmnoteka LIOK
122 PelweHve 3agay https:/m.edso00.ru/3881b469
PaboTa anekTpnyeckoro BunuoTeka LIOK
123 BOKa- 3akoH [xoyns — https://m.edso00.ru/a3605c5¢
eHua
Bubnmnoteka LIOK
124 Pewwenve 3anad https://m.edso0.ru/6761bf0f
MoLLHOCTb 3MNeKTPU4ecKoro Bubnvoteka LIOK
125  Toka. Tennosas MOLLHOCTb, https:/m.eds00.ru/99750a6f
BblAensemas Ha pe3ucrtope
Bubnnoteka LIOK
126 Pewenve 3anaq https:/m.edsoo.ru/eb72fc24
OMC v BHYTpeHHee BubnuoTteka LIOK
127 PO THBTIEHIE HETOTHIIA https:/m.eds00.ru/72d453af
3akoH Oma ans nonHown Bubnvoteka LIOK
128 | (3aMKHYTON) ANeEKTPUECKON https//m.eds00.ru/22140fb
uenu
Bubnuoteka LIOK
129 Pelenve 3apay https//m.edso00.ru/3580b679
Bubnuoteka LIOK
130 MoLlHOCTb MCTOYHMKA TOKa https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue bubrmorera LIOK
https://m.eds00.ru/546f5632
132 KoHgeHcaTop B Lenu Bubnuoteka LIOK

NOCTOAHHOIO TOKa

https://m.edso0.ru/35368f3e




Bubnmnoteka LIOK

133 Pewenne sanau https://m.edsoo.ru/4410cef0
134 Fﬁiﬁg:‘::ﬁﬁaq o Teme Bubnnoteka LIOK
y " https://m.edsoo0.ru/a7340a29

3NEKTPUYECKUIN TOK
PeweHne 3agay no teme BuGnnoTeka LIOK

135 MoCTOSHHbIM L https://m.edso00.ru/744261b8
3NEKTPUYECKUIN TOK
PeweHne 3agad no teme BuGnnoTeka LIOK

136 MoCTOSHHbIM L https://m.edsoo.ru/eb5d4687
3NEKTPUYECKUI TOK
O6o0LWweHne n

137 cuctemMaTmnsaumsa 3HaHun no Bbubnuoteka LIOK
Teme "[oCTOSIHHbIV https://m.edsoo.ru/bfd7a050
3ANEeKTPUYECKU TOK"
KoHTponbHas paboTa no BuGnmoTexa LIOK

138 | Tewe TlocTosHHbIn https://m.edso0.ru/1885ddf1
3NEKTPUYECKUIN TOK
onekTpuyeckas
NPOBOAMMOCTb Pa3fNNYHbIX Bubnmotexa LIOK

139 BELLECTB. SNEKTPU4SCKMA https://m.edsoo0.ru/da794295
TOK B MeTannax.
CBepxnpoBOAMMOCTb
OnEeKTPMUYECKNIA TOK B

140 pacTBopax 1 pacnnasax Bubnnoteka LIOK
3NEKTPONUTOB. 3aKOHbI https://m.edso0.ru/4b423491
dapages ons anekTponusa

141 ONEeKTPUYECKUIA TOK B rasax. Bubnnoteka LIOK
Mnasma https://m.edso00.ru/92d92f76
OnEeKTPMUYECKNIA TOK B

142 Bakyyme. BakyymMHble Bubnmorexa LIOK

npmnbopsbl

https://m.edsoo.ru/2E+160
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ONEKTPUYECKNI TOK B
noslynpoBOAHUKAX

Bubnmnoteka LIOK
https://m.edsoo.ru/ab61c660

144

145

[MonynpoBoaHWKOBbIE
npmnbopsbl

dusnyecknin NpakTUKym rno
Teme "I3mepeHune cunbl Toka
N HanNpshXeHus B Lienu
NMOCTOSAHHOrO TOKa Npu
NOMOLLM aHaNOroBbIX U
UMAPOBBIX N3MEPUTENBHBIX
npubopos" nnn "3HakoMCTBO
C undpposon nabopaTtopuen
no dunauke. MNpumepsbl
n3mepeHna pusmyecKmnx
BESIMYUH NPU NOMOLLN
KOMMbIOTEPHbIX JaT4YNKOB"

Bubnnoteka LIOK
https://m.edso00.ru/83622200

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

146

dunsnyecknin NPakTUKym no
Teme "U3yyeHune
HepaBHOMEPHOrO ABMXEHUS
C Uenblo onpeaeneHus
MrHOBEHHOW ckopocTn"”

Bubnmnoteka LIOK
https://m.edsoo0.ru/f629215f

147

dunsnyecknin NpakTMKym no
Teme "amepeHune
YCKOPEHUs Npu
NPAMONMHENHOM
pPaBHOYCKOPEHHOM ABVMXEHUM
MO HaKIMOHHOW nnockocTn"
unn "iccnepgosaHue
3aBUCMMOCTU MyTU OT
BPEMEHM npun
paBHOYCKOPEHHOM
OBWXKeHnn"

Bubnuoteka LIOK
https://m.edso0.ru/6960b6ef

148

dusanyecknin NpakTMKym no

Bubnuoteka LIOK




Teme "3mepeHune
yckopeHusi cBobogHoro
nageHus" unn "Nsydenne
ABWXeHUs Tena,
OpoLueHHoro
ropu3oHTanbHO"

https://m.edsoo.ru/d1ea2402

149

150

151

dursnyecknin NpakTUKym no
Teme "V3yyeHune aBMXKeHnA
Tena no OKPY>XHOCTU C
NMOCTOSAHHOW MO MOAYIIO
CKOPOCTbIO" 1nu
"UccnepoBaHue
3aBMCUMOCTN nNepuoga
obpaleHnsa KOHMYeCKoro
MasiTHMKa OT ero
napameTtpos"

dunsnyecknin NpakTMKym no
Teme "smepeHune
paBHOLENCTBYHOLLEN CUSTbI
npu OBMXEHUN Bpycka no
HaKNOHHOM NMIOCKOCTU" UNn
"lpoBepka rmnoTesbl 0
HEe3aBUCMMOCTUN BPEMEHMU
ABWMKeHns1 bpycka no
HaKITOHHOW NIIOCKOCTU Ha
3aJaHHOE pacCcTOsHUE OT ero
maccb!"

dursmyecknin NpakTUKym no
Teme "ccnepgoBaHue
3aBUCMMOCTW CUN YNpPYyrocTy,
BO3HUKAIOLMNX B MPYXUHE U
pe3nHoBoM obpasue, OT nx
nedopmauumn” nnu
"N3yyeHne apmxeHns

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

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

Bubnmnoteka LIOK
https://m.edsoo.ru/b55b81a1




152

CUCTEMbI TeN, CBA3aHHbIX
HUTbIO, NEPEKUHYTON Yepes
nérkmm 6nok"

dusnyecknin NpakTUKym rno
Teme "3smepeHune
KoadpdpumuUmMeHTa TpeHUs no
BeNnYMHe yrnoBoro
KoadpbdpmumeHTa
3aBucumoctn FTp(N)" nnu
"NccnenoBaHue OABMXKEHUS
Opycka no HaknoHHOM
NSIOCKOCTU C NEPEMEHHBLIM
KoappuumeHTom TpeHmns"
nnun "MaydeHne aBmxeHus
rpysa Ha Basny c TpeHuem"

Bubnmnoteka LIOK
https://m.edso0.ru/b83b1607

153

dunsnyecknin NPakTUKymM no
Teme "MccnepoBaHue
yCNnoBuK paBHOBECUSA
TBEPOOro Tena, UMeroLLero
OCb BpaweHna" nnm
"KoHcTpynpoBaHue
KPOHLUTENHOB N pacyeT cun
ynpyroctu" nnu "Nsyyenune
YCTONYMBOCTUN TBEPAOIO
Tena, MetoLLero nnowanb
onopb!"

Bubnuoteka LIOK
https://m.edsoo.ru/4a04f4{7

154

dusnyecknin NpakTUKym rno
Teme "VMamepeHne nmnynsca
Tena no TopMo3Homy nyTtun"
unun "iamepeHune cunbl TSN,
CKOpPOCTU Moaenu
3ANEKTPOMOBUNSA N MOLLHOCTH
cunbl Tarn" unn "CpaBHeHne
N3MeHeHNa nmnyrnbca Tena ¢

Bubnuoteka LIOK
https://m.edsoo.ru/856fb28e
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156

UMMNYNbCOM cunbl" Unu
"WccnenoBaHne coxpaHeHust
UMMysnbca rnpu ynpyrom
B3ammMmogenctsun" nnu
"MIamepeHne KnHeTn4eckom
3Hepruu Tena no
TOPMO3HOMY nyTn"

dursnyecknin NpakTMKym rno
Teme "3yyeHune
N30TEPMNYECKOro npouecca
(pekomeHgoBaHoO
ncnosib3oBaHne UMgpoBomn
nabopatopumn)" unm
"M3y4yeHune n3oxopHoro
npouecca" unun "NsyverHune
n3obapHoro npouecca" nnm
"[NpoBepka ypaBHEHUS
cocTosAHNSA"

dunsnyecknin NpakTMKym no
Teme "3mepeHne yaenbHou
TEeNnNoémMKocTn" nnm
"WccneposaHue npouecca
OCTbIBaHUSA BeLecTsa" unum
"UccnepoBaHue
agnabaTtHoro npouecca" nnu
"M3yyeHne B3aMMoCBA3N
3HEPrmm MeXMONEKYNAPHOro
B3aUMOOENCTBUA U
TemnepaTypbl KUMEHUS
»xngkocrten"

Bbubnuoteka LIOK
https://m.edsoo.ru/e0fe7e07

Bubnnoteka LIOK
https://m.edsoo.ru/2f2faab1

157

dusnyecknin NpakTUKym rno
Teme "3yyeHune
3aKOHOMEPHOCTEN
ncnapeHus Xmgkocten" nnu

Bubnuoteka LIOK
https://m.edsoo.ru/6b1a23b5




"amepeHne yaensHom
TennoTbl NnaBnexmsa nega”
nnu "MayvyeHve cBonCTB
HacblILLEeHHbIX NapoB" nnu
"MamepeHne abcontoTHon
BNaXXHOCTW BO3ayxa U
OLIeHKa Macchbl NapoB B
nomeweHnn". lamepenue
KoadpbdpmumeHTa
NOBEPXHOCTHOIO HaTSKEHMUS

158

159

dunsnyecknin NPakTUKym no
Teme "HabniogeHue
npeBpaLlLeHns SHeEpPrnm
3apsKeHHOro KoHageHcarTopa
B SHEPIUI0 U3Ny4YeHNs
ceetoanoga" nnu "UsydeHne
nNpoTeKaHUs Toka B Lenu,
cogepkallen koHgeHcatop"
unn "PacnpegenexHune
pasHOCTW NOTEHLUMarnoB
(HanpskeHuns) npu
nocnegoBaTenbHOM
coeauHeHun
KoHZeHcaTopoBs"

dursnyecknin NpakTUKym no
Teme "VccnepoBaHue
CMeLLaHHOro COeauHEHMS
pe3ncTopoB” nnu
"N3amepeHne yaenbHoro
COMpPOTUBNEHUS
NPOBOAHUKOB" UNn
"MiccnepoBaHue
3aBMCUMOCTU CUMbl TOKa OT
HanpsKeHust aAns namnbl

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

Bubnuoteka LIOK
https://m.edsoo.ru/2b179d98
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HakanuBaHug"

dusnyecknin NpakTUKym rno
Teme "HabniogeHue
anekTponusa" nnu
"N3amepeHne 3apsga
OAHOBArIEHTHOro MoHa" nnu
"ccneposaHue
3aBUCUMOCTM
COMPOTUBNEHUS
TepMopesucTopa ot
TemnepaTtypbl" unn "CHsatume
BOJSIbT-aMnepHomn
Xapakrepuctuku gnoga"

Bubnnoteka LIOK
https://m.edso0.ru/64b6e901

161

162

Pes3epBHbIN ypOK.
O6ob6uieHne un
cuctemMaTm3aaumna aHaHum no
Teme "KnHematumka"

PesepBHbIN YPOK.
O06o00LwWweHne n
cucTtemaTusaumsi 3HaHun no
Teme "[duHamunka"

Bbubnuoteka LIOK
https://m.edsoo.ru/ed017d93

Bubnmnoteka LIOK
https://m.edso0.ru/3149956b

163

164

PesepBHbIN YPOK.
O606LeHve 1
cucTemaTusaumns 3HaHui no
Teme "CTaTunka TBEPOOro
Tena"

PesepBHbIN ypOK.
O606LeHve 1
cucTemaTusaumns 3HaHun no
Teme "3aKOoHbl COXpaHeHUs B
MexaHuke"

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

Bubnmnoteka LIOK
https://m.edsoo.ru/6c0df9cc

165

PesepBHbIN ypOK.
O606LeHmne 1

Bubnuoteka LIOK
https://m.edsoo.ru/de148976




cuctemMaTmusaumsa 3HaHUM No
Teme "OCHOBbI
MONEKYNAPHOKMHETUYECKOM
Teopun"

166

Pes3epBHbIN ypOK.
O600LLeHnEe n
cuctemMmaTmaaumna aHaHum no
Teme "TepmoanHamuka.
TennoBble MaLUUHbI"

Bubnmnoteka LIOK
https://m.edsoo.ru/Obcc77c1

167

168

Pes3epBHbIN ypOK.
O6obuieHne n
cuctemMaTm3aaumna aHaHum no
Teme "ArperatHble
COCTOSIHMS BeLLecTBa.
dasoBble nepexogb!”

PesepBHbIN YPOK.
O06o0LWeHne n
cucTemaTusaumns 3HaHun no
Teme "OnekTpuyeckoe none

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

Bubnnoteka LIOK
https://m.edsoo.ru/f2381c0c

169

170

PesepBHbIN YPOK.
O06o0LwweHne n
cucTtemaTmusaumsi 3HaHum no
Teme "lNocTosHHbIN
3neKTpuyeckmn Tok"

PesepBHbIN ypOK.
O606LeHve 1
cucTtemaTmusaumsi 3HaHum no
Teme "TOoKM B pasnuyHbIX
cpegax”

OBLUEE KONMMYECTBO YACOB
Mo NPOrrPAMME

170

16

Bubnmnoteka LIOK
https://m.edsoo.ru/3caebda1

Bubnnoteka LIOK
https://m.edsoo.ru/cc7681d4




11 KIACC

KonunyecTtBO yacoB

OneKTPOHHbIe LUngpoBbIe

Ne Tema ypoka KoHTponbHble [lpakTuyeckue flara o6pasoBaTtenbHbie
n/n Bcero P P n3yyeHus
paboTbl paboTbl pecypchbl
B3anmopgencrteume
NMOCTOSAHHbBIX MAarHNTOB U Bubnmoteka LIOK
1 MPOBOAHMKOB C TOKOM. 1 https://m.eds00.ru/487a8593
MarHutHoe none. 'vnoTesa
AmMnepa
BekTtop marHuTHOM
MHAYKUMM. TTpUHLIAN Bubnuoteka LLOK
2 CyNeprosnumin MartinTHeIx 1 https://m.edsoo.ru/4c1abccb
nonewn. JINHWM MarHNTHOM
NHOYKUMK
3 waJ:gT:Esang:gxom OnbIT 1 Bubnuoreka LIOK
3p A ' https://m.edso0.ru/d35d5262
pcteaa
4 Cwuna Amnepa, eé 1 Bubnnoteka LIOK
HanpasneHue u Moaynb https://m.edsoo.ru/26d9c5ba
5 PeweHne 3agav 1 Bubnnorexa LIOK
A https://m.edsoo.ru/a37a0c21
[MpumeHeHne 3akoHa
6 Amnepa. 1 Bubnuoteka LLOK
OneKkTponsmepuTenbHbIe https://m.edsoo.ru/ad7718d7
npmnbopsbl
Cwuna JlopeHua, eé
7 Hemxerute sapaxenoi : GuSnmoTexa LIOK
P https:/m.edsoo.ru/c97afaat
YacTuubl B OAHOPOAHOM
MarHMTHOM nosne
8 PeweHwne 3agav 1 Bubnnorexa LIOK

https://m.edsoo.ru/504e98c7




Bubnmnoteka LIOK

9 Pabora cunel Jlopetiia https://m.edsoo.ru/d518be4b
10 PeweHune 3apgav bubnnoreka LIOK
https://m.eds00.ru/93617bd9
MarHuTHoe none B
11 BellecTBe. Bubnnoteka LIOK
deppomarHeTvku, napa- u https://m.edso0.ru/30ff9608
AnamMmarHeTuKku
OcHoBHble cBONCTBA
12 dreppomMarHeTUKOB. Bubnnoteka LIOK
[MprMmeHeHne https://m.edsoo.ru/0b58190a
deppomMarHeTUKoB
13 Pewenuve 3apay no teme Bbubnuoteka LIOK
"MarHuTtHoe none" https://m.edso00.ru/5b55¢307
14 PeweHune 3apay no teme Bubnuoteka LIOK
"MarHuTtHoe none" https://m.edsoo.ru/41c4ae8a
ABneHne
15 3MEeKTPOMarHUTHON Bubnnoteka LIOK
nHAyKummn. NoTok BekTopa https://m.edsoo.ru/b3efalct
MarHMTHOM UHOYKLMM
Bubnuoteka LIOK
16 ONC vHaykumm https://m.edso0.ru/48150bd8
17 3aKOH 9NeKTpOMarHUTHON Bubnuoteka LLOK
nHaykumm Papages https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekTpuyeckoe Bubnnoteka LIOK
none. Tokn dyko https://m.edsoo.ru/15abe140
19 9[0C vHaykuum B Bubnuoteka LIOK
ABVXXYLLMXCS NPOBOAHUKAX https://m.edso0.ru/0235cc02
Bubnmnoteka LIOK
20 Pewenue 3anau https://m.edso0.ru/4dfda618
1 Mpasuno Nexua Bubnuoteka LIOK

https://m.edsoo.ru/bbc22726




MHaykTMBHOCTL. KaTyLika

Bubnmnoteka LIOK

22 VIRAYKTMBHOCTI B LieTn https://m.edsoo.ru/621eae9d
NOCTOSIHHOIO TOKa
03 fBneHne camonHayKunn. Bubnnoteka LLOK
30C camomHaykumm https://m.edsoo.ru/7ee60ca8
: https://m.edsoo.ru/b3c0adi1
OneKkTpoMarHMTHoe nosne
25 PeweHwne 3agav Bubnmorea LIOK
https://m.edso0.ru/88f69d2b
26 Smi?iﬁgm:anm 3HaHWM NO bubnnoreka LIOK
" " https://m.eds00.ru/76484025
Teme "OnekTpoaMHamuka
07 KoHTponbHas paboTa no Bubnmnoteka LIOK
Teme "OnekTpoguHamuka" https://m.edsoo.ru/8a2e09b98
28 Caodomme sonetamm. Gu6nmoTexa LOK
' https://m.edsoo.ru/7c1db385
MapmoHunyeckme konebaHus
20 pamamieios onvcanme GuGnwotexa LOK
. https://m.edso00.ru/87ce9498
KonebaTtenbHbIX OBWXEHUN
OHepreTnyeckoe onucaHue.
BbiBOA AMHamMmnyeckoro
30 OnuUCaHns rapMOHUYECKNX Bubnmnoteka LIOK
KonebaHun na nx https://m.edsoo.ru/e3c99692
3HEepreTUyeckoro n
KMHEMATMUYECKOro onncaHus
31 Amnnuntyga n gasa Bubnuoteka LLOK
KonebaHumn https://m.edsoo.ru/7a0c439a
lMepuog v yacToTa
32 konebaHun. MNepnog manbix Bubnuoreka LIOK

cBObOOHbIX KonebaHumn

https://m.edso00.ru/e0399319




MaTeMaTU4ecKoro
MaaTHUKa. Nepuog

cBOOOHbIX KonebaHun
NPY>XMHHOIO MasiTHUKa

3aTtyxatowme konebaHus.

Bubnnoteka LIOK

33 BolHyxnenHble konebanus. hitps://m.eds00.ru/72693d09
PesoHaHc
Bubnmnoteka LIOK
34 | Asrokonebarus hitps://m.edso0.ru/6add2644
Bbubnuoteka LIOK
35 PeweHwne 3agav https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
YPOK-KOH(hbepeHLms
36 "MexaHun4eckue konebaHuns Bubnmnoteka LIOK
B MYy3blKanbHbIX https://m.edsoo.ru/8ef587be
WMHCTpYyMeHTax"
O6o6uieHre u
37 cuctemaTmaaumsa 3HaHUM no Bubnnoteka LIOK
Teme "MexaHunveckue https://m.edsoo.ru/eb84182f
konebaHma"
a8 OneKTpoOMarHUTHble Bubnvoteka LIOK
KkonebaHwus. _
KoneBaTenbHbIi KOHT https://m.edsoo.ru/d4adabde
yp
dopmyna TomcoHa. CBs3b
39 xonpeHcaTopa s GuGnvorera LIOK
v https://m.edso0.ru/093f9af1
aMnnMTygon cunbl Toka B
KonebaTtenbHOM KOHTYpe
40 gif:aziﬁ%?\:emg sHeprn Bubnnoteka LIOK
https://m.edsoo.ru/d1e2d543
KonebaTtenbHOM KOHTYpe
41 3aTtyxatoLine Bubnuoteka LLOK

AJIEKTPOMArHnTHbIE

https://m.edsoo.ru/5e668619




konebaHuna. BolHYy>XOeHHble
3NEeKTPOMarHUTHbIE
KonebaHud

[MepemeHHbIN TOK. Pe3ncTop

Bubnmnoteka LIOK

42 nkonpercatop B Lieny https://m.eds00.1u/84836152
nepemMeHHOro Toka
43 KaTywka nHayKTMBHOCTY B Bubnnoteka LLOK
Lenu NepeMeHHoro Toka https://m.edsoo.ru/cfa307af
44 Sﬁgc;:p(j:ﬂeacﬂ£; uenu Bubnmoreka LIOK
https://m.edsoo.ru/8bae38e6
nepeMeHHOro Toka
MoLwHOCTb NepeMeHHOro
45 TOoKa. AMNNMTYyaHOE U Bubnuoteka LLOK
AEeNCTBYOLLEE 3HAYEeHNe https://m.edsoo.ru/1cacéc4c
CWIbl TOKa U HaNpsiXeHus
46 Pe3oHaHC B anekTpunyeckomn Bubnmnoteka LIOK
uenu https://m.eds00.ru/087506df
47 PeweHne 3agav Bubnuoreka LIOK
https://m.edsoo.ru/a16836a4
NaeanbHbIA
TPaHC(opmarTop. Bubnmnoteka LIOK
48 lNponssoacTso, nepepava u https://m.edso00.ru/f97418ae
notpebnexHune
3NEKTPUYECKOI 3HEeprum
OKONOrnMyeckmne pucku npu
Nnpoun3BOACTBE
49 anekTpoaHepruun. KynbTypa Bubnuoteka LLOK
NCNosb30BaHMs https://m.edsoo.ru/a6f74d93
3NEKTPO3HEPrnnN B
NnoBCEeAHEBHOW XN3HWU
50 PeweHne 3agav Bubnmoreka LIOK

https://m.edsoo.ru/ee6677ed




Bubnmnoteka LIOK

o Pewenne sana https://m.edsoo.ru/7cab59f8
O600LWweHne n
50 cuctemMaTnsaumsa 3HaHun no Bubnmnoteka LIOK
Teme "OnekTpomMarHuTHble https://m.edso0.ru/401024a9
konebaHns"
https://m.edsoo.ru/a58e109f
MeXaHWYEeCKMX BOSH
54 CsoncrtBa MexXaHUYEeCKUX Bbubnuoteka LIOK
BOJH https://m.edsoo.ru/d9ae1000
Bubnmnoteka LIOK
55 3Byk XapaktepucTuku 3syka hitps://m.edso0.ru/138b6109
55 Liymosos sarpmoneme. Gubnvorera LIOK
. https://m.edso0.ru/7380038f
oKpy>katoLen cpeabi
57 PeweHne 3agav Bubnnorexa LIOK
https://m.edsoo.ru/cfd918bf
o agﬁﬂzg:\::mmmble BOJHbI. BubnvoTeka LIOK
https://m.edsoo.ru/714e5db1
3NEKTPOMarHUTHbIX BOJTH
o | cueerinsrerTrouaTI Sutcresa LOK
: https://m.edsoo.ru/d01b818c
3NEKTPOMarHUTHbIX BOJTH
LLikana anekTpoMarHUTHbIX
60 BOJH. [lpuMeHeHune Bubnuoteka LLOK
3NEKTPOMArHUTHbIX BOSH B https://m.edsoo.ru/49be119e
TEXHUKE 1 ObITy
MpuHUMNBI pagMoCBA3N U
61 TeneBnaeHus. Bubnmnoteka LIOK
Pagunonokauus. https://m.eds00.ru/9f96{18

OrieKTpoMarHuTHoe




3arpsisHeHNe OKpy»xatoLLen
cpeabl

KoHTponbHas paboTa no

Bubnnoteka LIOK

62 Teme "KonebaHus v BomnHbI" https://m.edso0.ru/4f7985a0
63 npmwonmeHoro Gu6nvorera LIOK
https://m.edso00.ru/f9566406
pacnpocTpaHeHus cBeTa
PeweHue 3apay Ha
64 NPUMEHEHNE 3aKoHa Bubnmnoteka LIOK
NPAMOSIMHENHOIO https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus ceeTa
o | Cobmame srers nocos Svonorera LOK
: https://m.edsoo.ru/a005d2bb
3epkano
NMpenomMmneHue ceeTa.
ABCONOTHLIN U
o | s roasarens svonorera LK
) https://m.edsoo.ru/bc2e55¢cd
BHYTPEHHEE OTpaXeHue.
MpeaenbHbIv yron NOSIHOro
BHYTPEHHEr0 OTPaXeHUs
PeweHune 3apay Ha
67 npUMeHeHne 3aKOHOB Bubnuoteka LLOK
OTpaXkeHUs N NPenoMIeHus https://m.eds00.ru/49d830a9
cBeTa
68 ﬁagng?c% ZBHS:I: Mgﬁomelﬁ Bubnmoreka LIOK
j https://m.edsoo.ru/d8e1c3be
cocrtaB 6enoro ceeta. Liget
69 g:cHg:gﬂquggy; I_Ci)OI'I?I'I/I‘-IeCKaSI Bubnmorexa LIOK
https://m.eds00.ru/60441359
cuna nuH3bl
70 lMocTpoeHne nsobpaxeHuni B Bubnmnoteka LIOK

JINH3aX N X Cuctemax.

https://m.edsoo.ru/bb53b1d5




YBenuyeHue nnHsbl

PeweHue 3agay Ha
NOCTPOEHNE N306paxxeHnn,

Bubnnoteka LIOK

/1 nosiy4aembiX C NOMOLLIbIO https://m.edso0.ru/5a868f09
NNH3
29 'na3s kak onTuyeckas Bubnnoteka LIOK
cuctema https://m.edsoo.ru/ecd480a2
| hoenne s Masens Susruorera LOK
g https://m.edsoo.ru/cd174a10
reoMeTpn4ecKomn onTUKN
74 CkopocTb cBeTa U MmeToabl Bbubnuoteka LIOK
ee n3mepeHus https://m.edsoo.ru/f32aab06
Bbubnuoteka LIOK
75 fncnepcus ceeta https://m.edsoo.ru/1e16ccbe
Bubnmnoteka LIOK
76 ViHTepgepeHLns caeta https://m.edso0.ru/5fc0c638
| Sorepeume nrounu Sutcresa LK
https://m.edsoo0.ru/c6416d48
MaKCMMyMOB U MMHMMYMOB
78 PeweHne 3agav Bubnuoreka LIOK
https://m.edsoo.ru/3061de2b
79 MpumeHeHne Bubnuoteka LLOK
NHTEpPdEPEHLIMM https://m.edsoo.ru/668edbc8
Bubnnoteka LIOK
80 Andpakuus ceeTa https://m.edsoo.ru/12ed04b5
81 Yonomwerabnonen Gunvorera LIOK
https://m.edso00.ru/f998d964
rnaBHbIX MAaKCMMYMOB
Bubnuoteka LIOK
82 Peluenme 3anau https://m.edsoo.ru/d58c411a
83 [Monepe4yHOCTb CBETOBbIX Bubnuoteka LLOK

BOSH. [Monspusaumsa ceeta

https://m.edsoo.ru/e9890fe9




Bubnmnoteka LIOK

84 Peerve sana- https://m.edsoo0.ru/c56¢c8158

85 CBeToBbI€ SIBMEHNS B Bubnnoteka LIOK
npupoae https://m.edso00.ru/0b36363d

86 Sﬁiﬁ::;faﬂm 3HaHWK1 Nno Bubnmoreka LIOK

" " https://m.edso0.ru/8a14748b
Teme "OnTuka

87 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme «OnTmkay https://m.edsoo.ru/82315dd4
"paHnLbl NPUMEHNMOCTH

88 KIlaCCUYECKON MEXAHUKN. Bbubnuoteka LIOK
3aKOHbI 9NeKTPoOAMHaMUKMN U https://m.edsoo.ru/c9bd77cb
NPUHLMN OTHOCUTENBHOCTU

89 MocTynaTbl cneunanbHom Bubnmnoteka LIOK
TEopUN OTHOCUTENBHOCTU https://m.edso0.ru/c56105cb
MpocTpaHCTBEHHO-

BpPEMEHHON NHTepBan.
MpeobpasoBaHusa JlopeHua.

90 YcnoBue NpUYnMHHOCTW. Bubnmnoteka LIOK
OTHOCUTENBHOCTL https://m.edso0.ru/d83742bb
OAHOBPEMEHHOCTMW.
3ameqneHne BpeMEHU U
COKpaLleHne ASnHbI

91 OHeprvs n MnNynbC Bubnnoteka LIOK
PENATUBMCTCKOWN YacTuLbl https://m.edsoo0.ru/853a64fc

92 mmymcom pomTaBHOTOK GuSnmoTexa LIOK

https://m.edsoo.ru/b6258ffa
YacTuubl. QHEPrmsa NoKos

93 PaBHoBecHOe TennoBoe Bubnuoteka LIOK
n3nyyeHue https://m.edsoo.ru/f54035a5

94 3akoH cmelleHns BuHa bubnnoreka LIOK

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




NMnoTtes3a M. NnaHka o

Bubnmnoteka LIOK

95 KBaHTax. ®OTOHBLI https://m.edsoo.ru/a5ffa218
Bubnnoteka LIOK
96 OHEPIVSt 1 UMMYTEC (POTOHE https://m.edsoo.ru/7fb307ec
o | Somootber Okt Suncrera LK
' https://m.edso0.ru/8c68e5b9
doToadhpekTa
YpaBHeHue 3I7IH'I'_IJTeIZHa ans EuGnmoTeka LIOK
98 doroadpexra. "KpacHas https://m.edslc;lo.ru/m ef4556
rpaHnua" gotoadekra
99 [asneHune ceeta. OnbIThI 1. Bbubnuoteka LIOK
H. NlebeneBa https://m.eds00.ru/64b4f966
100 BonHoBble cBoMcTBa YacTul Bubnmoreka LIOK
https://m.edsoo.ru/f59cfcec
BonHbl ge bponnsa. nvHa
ot | ot e bl Suonorata LOK
. https://m.edsoo.ru/5df8baf1
nokanusaumm ABMXyLLEencs
yacTuubl
102 KopnyckynsipHO-BONTHOBOW Bubnmnoteka LIOK
ayannam https://m.edsoo.ru/8ccab62a
103 [Ondpakumns aneKTpoHOB Ha Bubnuoteka LIOK
KpucTannax https://m.edsoo.ru/30dbai8c
Cneuunduka namepeHun B
104 MuKpomupe. CoOoTHOLLEHUS Bubnnoteka LIOK
HeonpeaenéHHocTen https://m.edso0.ru/65783dec
"enseHbepra
105 PewweHne rpacunyeckmx Bubnmnoteka LIOK
3agav https://m.edsoo.ru/e70195bd
106 PewweHune pacyé€TtHbIx 3agav Bubnmoreka LIOK
https://m.edsoo.ru/ee9b3182
107 KoHTponbHas paboTa no Bubnuoteka LJOK




Temam: "OcHoBbl CTO",
"KopnycKkynsapHO-BOTHOBOM
ayanmsm"

OnbITbl NO UCCNeaoBaHUIO
CTPOEHUA aToMa.

https://m.edsoo.ru/c3de891a

Bubnmnoteka LIOK

108 lNMnaHeTapHas mogenb https://m.edsoo.ru/312b750a
aTtoma Pesepdopaa
Bubnmnoteka LIOK
109 Tocrynarel Bopa https://m.edso0.ru/404dfada
Buabl cnektpoB. CnekTp BuGnnoteka LIOK
110 YPOBHEW SHEPT aToma https://m.edsoo.ru/ct74b11a
BoJopoaa
111 SJS;EZ:%ZQ n3ny4vyeHue Bubnnorexa LIOK
https://m.eds00.ru/f945d85¢c
cBeTa
Bubnmnoteka LIOK
112 Nasep hitps://m.eds00.ru/2288a0c4
HyknoHHas mogenb sapa
"enseHbepra-MBaHeHKo. BuGnmoTexa LIOK
113 Sapsf 1 MaccoBoe “Mcro https://m.edsoo.ru/34ada5de
saapa. Msotonbl.
PagnoakTMBHOCTb
3aKOH pagMoaKkTMBHOIO
pacnaga. Ceoncrtea
114 NOHU3NPYIOLLEro N3nyveHuns. Bubnuoteka LLOK
BnusHne pagnoakTMBHOCTM https://m.edsoo.ru/aab98bef
Ha XUBbl€ OPraHN3mbl.
HosumeTtpusa
OHeprus CBsI3M HYKIOHOB B
agpe. AnepHble cunbl.
115 HedexT maccel sapa. Bubnimorexa LIOK

ApepHble peakuuu.
AnepHble peakTopsl.

https://m.edsoo.ru/ff1758d0




116

Mpobnembl ynpaBnsemoro
TepMOSIAEPHOro CUHTE3a.
JKosiormyeckme acnekTbl
pasBuUTUA A0EePHON
3HepreTuku

MeToAab! pernctpauum m
nccneagoBaHus
3fieMeHTapHbIX YacTul,
dyHOaMeHTanbHble
B3ammoaencTBmd. bapuoHsl,
ME30HbI U NENTOHbI.
MpeacrtasneHue o
CrangapTHOM Moaenu.
KBapk-rntooHHast Mmogernb
afpoHOB

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

117

dunsuka 3a npegenamu
CtaHgapTHOM moaenu.
TéMHas maTepus n TEMHas
3Heprus. EAnHCTBO
doM3n4eCcKom KapTUHbI MUpa

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

118

OTanbl pa3BuTuA
acTpoHOMMUN. 3HaYEeHne
aCTPOHOMMUM

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

119

MpMMEHNMOCTb 3aKOHOB
U3k ans o6 bACHEHNs
NpUpoabl KOCMUYECKMX
obbekToB. MeToAabI
aCTPOHOMMUYECKUNX
nccnenoBaHuin

Bubnuoteka LIOK
https://m.edso0.ru/39¢c44028

120

CoBpeMeHHbIE ONTUYeCKne
Teneckorbl,
pagmnoTeneckonsl,
BHeaTMocepHas

Bubnuoteka LIOK
https://m.edsoo.ru/4877aale




acTpoHOMUS

Bup 3Bé3gHoro Heba.
Co3Be3gus, sapkue 3Bé3apbl,

Bubnnoteka LIOK

121 nnaHeTbl, UX BUOMMOE https://m.edsoo.ru/aac588eb
ABWXKEHne
ConHeyvHas cucrema.

199 ConHue. ConHevHas Bubnmnoteka LIOK
aKTUBHOCTb. MICTOYHMK https://m.edso0.ru/22748eb4
aHeprnun ConHua n 3Bé3g
3BE31bl, X OCHOBHbIE

123 XapaKTePUCTUKMN. Bubnmnoteka LIOK
[narpamma "cnekTpanbHbIn https://m.edso0.ru/42169944
Kracc — cBeTMMOCTb"

104 3Be3bl rnmaBHOM Bubnmnoteka LIOK
nocrnegoBaTenbHOCTH https://m.edso0.ru/b3cb766¢
BHyTpeHHee cTpoeHune
3B€34. CoBpeEMEHHbIE

195 npeacTaBneHus o Bubnnoteka LIOK
NPOUCXOXOEHUN U https://m.edso0.ru/d09da494
aponouun ConHua v 3BE3[.

OTanbl XNU3Hu 3BE3[
MneyHbin MyTb — Hawa

196 ManakTuka. Tunbl ranakTuk. Bubnuoteka LLOK
YUépHble ablpbl B sgpax https://m.edsoo.ru/7cd10a0a
ranaktuk
BceneHHas. Pacwunperue

107 BceneHHon. 3akoH Xabbna. Bubnuoteka LIOK
Teopus bonbLuoro B3pLiBa. https://m.edsoo.ru/3dbdf0d2
PenunkToBoe nsny4eHue

108 MacwTabHas cTpykTypa Bubnuoteka LIOK
BceneHHon. MeTaranaktuka https://m.edsoo.ru/ce234633

129 HepelwéHHble npobnembl Bubnuoteka LLOK

acTpoHOMUM

https://m.edsoo.ru/d37d9ffe




130

131

dursnyecknin NpakTUKym rno
Teme "VccnegoBaHue
MarHMUTHOro nons
NOCTOSIHHbIX MarHUTOB" UNKn
"NccnepoBaHue CBOMCTB
doeppomMarHeTMKoOB" nnu
"ccnegoBaHne OencTema
NOCTOSAHHOroO MarHuTa Ha
paMKy ¢ TokoMm"

dusnyecknin NpakTMKym rno
Teme "3mepeHne cunbl
Amnepa" nnu "UsyyeHune
3aBMCMMOCTH curbl AMnepa
OT Cunbl ToKa" nnu
"OnpegeneHne MmarHMTHON
WHOYKUUKN Ha OCHOBE
n3mepeHna cunsl Amnepa”

Bubnnoteka LIOK
https://m.edso0.ru/67361aef

Bubnmnoteka LIOK
https://m.edsoo.ru/fcae91e9

132

dunsnyecknin NPakTUKymM no
Teme "MccnepgoBaHue
SIBMIEHUS NTIEKTPOMArHUTHON
MHOYKUMK" unu
"OnpegenexHne nHaykumm
BUXPEBOIr0 MarHUTHOIo
nons"

https://m.edso0.ru/c36658da

133

134

dusnyecknin NpakTUKym rno
Teme "MiccnegoBaHue
SIBMEHUs caMonHayKumn"
unn "Cbopka mogenn
3NEKTPOMAarHUTHOro
reHepatopa"

dusnyecknin NpakTUKym rno
Teme "M3mepeHne nepunoga
cBO6OAHbIX KonebaHun
HUTSAHOIO M NPY>XWHHOIO

Bubnnoteka LIOK
https://m.edso0.ru/b8fb6391

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




135

MasaTHUKOB"

dusnyecknin NpakTMKym rno
Teme "lNpeobpasoBaHne
3HEeprnn B NPY>XMHHOM
MasaATHUKe"

Bubnnoteka LIOK
https://m.edsoo.ru/a28026bd

136

dunsnyecknin NpakTUKym no
Teme "ccnepoBaHue
nepeMeHHOro Toka 4yepes
nocnenoBaTenbHO
COeINHEHHbIE KOHOEeHcaTop,
KaTyLLKy U pe3ncTop" unm
"MiccnepoBaHne paboTol
WCTOYHUKOB CBeTa B Lienn
nepemMeHHOro Toka"

Bubnmnoteka LIOK
https://m.edso0.ru/89dc2d90

137

138

139

dunsnyecknin NPakTUKym no
Teme "U3yyeHue
napameTpoB 3BYKOBOM
BOJIHbI"

dunsnyecknin NPakTUKymM no
Teme "3mepeHune
rnokasarens npefioMneHus
ctekna" unu "lMonyyeHne
n3obpaxeHus B cMCTEME U3
NSI0CKOro 3epkana u nmH3sb!"

dursnyecknin NpakTUKym no
Teme "VccnepoBaHve
3aBNCMMOCTU (POKYCHOIo
pacCcTosiHUA OT BellecTsa
(Ha Npumepe XKnakux nNuH3)"
nnn "amepeHme pokycHoro
paccTosiHUSA paccenBaroLLnX
nNH3"

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

Bubnnoteka LIOK
https://m.edsoo.ru/42569eai

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

140

dusnyecknin NpakTUKym rno

Bubnuoteka LJOK




Teme "Habnopgenne
andopakuuuy,
NHTEepdEpPEeHLNN N
nonspusaunmn ceeta”

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

141

®dunanyecknin NpakTUKym no
Teme "OnpegeneHuve
UMNynbca N 3Heprm
PENATUBUCTCKNX YacTul, (no
doTorpadmsim TpeKoB
3apPSHKEHHbIX YacTul, B
MarHuTHom none)"

Bubnmnoteka LIOK
https://m.edso0.ru/63756¢c47

142

dunsnyecknin NPakTUKymM no
Teme "3mepeHune
nocTtosiHHou naHka Ha
OCHOBE uUccnegoBaHus
doToacdphekTa" nnm
"UccnepoBaHue
3aBMCUMOCTW CUMbl TOKA
Yyepes ceBeToamnosg oT
HanpsbkeHus"

Bubnnoteka LIOK
https://m.edsoo.ru/eb916f82

143

144

dunsnyecknin NPakTUKym no
Teme "MccnepgoBaHue
CMNeKTpa pa3peXeHHoro
aToMapHOro Bogopoaa u
n3mepeHmne NoCTOSAHHOM
Pugbepra”

dusnyecknin NpakTUKym rno
Teme "MiccnegoBaHue
pagnoakTMBHOIO dooHa ¢
MCNONb30BaHNEM
posmmetpa" unm "UsyyeHne
nornowieHnsa 6eta-4yacTtumy,
anooMmmHuem"

Bubnmnoteka LIOK
https://m.edsoo.ru/ec651eb8

Bubnmnoteka LIOK
https://m.edsoo.ru/c3dabebe




145

146

dursnyecknin NpakTUKym rno
Teme "HabnogeHus
3BE3aHOro Heba
HEBOOPYXXEHHbIM rr1a3om C
NCMNOJIb30BaHNEM
KOMMbIOTEPHbIX MPUNOXEHWI
Ans onpeaeneHus
nonoxeHmsa HebecHbIX
06BHEKTOB Ha KOHKPETHYHO
AaTy: OCHOBHblE CO3BE3ans
CeepHoro nonywapus 1
SApKne 3Beé3abl” nunu
"HabnoaeHuns B Teneckon
JlyHbl, NNaHeT, TyMmaHHOCTEN
1 3BE3OHbIX cKOonneHmn"

O6o6uieHne u
cuctemMaTm3aumnsa 3HaHun.
Ponb punaunkm n actpoHoMum
B 9KOHOMUYECKOMN,
TEXHONOrM4YeCcKon,
coumarnbHOM N 3TUYECKOMN
chepax oeaTenbHOCTH
yenoBeka

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

Bubnnoteka LIOK
https://m.edsoo.ru/ad6ddeed

147

O606LeHve 1
cucTtemaTmnsaumsi 3HaHuN.
Pornb 1 mecto ousnku u
aCTPOHOMMUM B COBPEMEHHOM
Hay4HOM KapTuHe Mupa

Bubnnoteka LIOK
https://m.edsoo0.ru/18f19f7c

148

O606LweHne un
cucTtemaTmnsaumsi 3HaHuN.
Pornb dousnyeckomn Teopun B
dopmMupoBaHmn
npeactaBneHnin o
dn3nyecKon KapTuHe Mupa,

Bubnuoteka LLOK
https://m.edsoo.ru/e7d400f4




MECTO (PM3NYECKON KapTUHbI
Mupa B obLuem psay
COBPEMEHHbIX €CTECTBEHHO-
Hay4YHbIX NPEeACTaBeHN O
npupoae

O606LweHmne un

Bubnmnoteka LIOK

149 C”CTe.'.V' arsauns 3TaHMM no https://m.edsoo.ru/b032fc4b
Teme "KuHematumka
150 Smi?iﬁgmfanm 3HaHWK1 Nno Bubnmoreka LIOK
" " https://m.edsoo.ru/4e31b507
Teme "KuHemaTumka
151 Smi?iﬁgmfanm 3HaHWUI No bubnnoreka LIOK
" " https://m.edsoo.ru/2dfbafcs
Teme "dnHamumka
O6o6LeHne u
152 cuctemaTmaaumsa 3HaHUM no Bubnnoteka LIOK
Teme "CTaTuka TBEPOOro https://m.edsoo0.ru/3ccad482e
Tena"
O6o6LeHne u
153 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "3aKoHbl COXpaHeHust https://m.edsoo.ru/32a4d1a0
B MexaHuke"
O600LeHne n
154 | SAcTeNETUSEn e sutroTea LIOK
y https://m.edsoo.ru/ed440ca8
MONEKYNAPHO-KNHETUYECKOM
Teopun"
O600LeHne n
155 cuctemaTtmnsauyusi 3HaHUK no Bubnuoteka LIOK
Teme "TepmogmHamuka. https://m.edso0.ru/c63f7¢c10
TennoBble MaLUUHbI"
156 O600LWweHne n Bubnuoteka LIOK

cuctemMaTmaauusa aHaHum no

https://m.edsoo.ru/1d36b5b1




Teme "ArperatHble
COCTOSIHMS BeLlecTBa.
dasoBble nepexogbl”

O06o0LwweHne u

Bubnmnoteka LIOK

157 cuctemarusaums 3uanun no hitps://m.edsoo.ru/3bf0def9
Teme "InekTpuyeckoe none
O600LLeHnEe n
158 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "lNoCTOAHHbIN https://m.edso0.ru/71453ee6
3ANeKTpuyeckmn Tok"
O06o00LwWweHne n
159 cuctemMaTmnsaumsa 3HaHun no Bbubnuoteka LIOK
Teme "TOK/ B pasfinyHbIX https://m.edso0.ru/3d40077a
cpegax"
160 Smiiznl::;:anm 3HaHWK Mo Bubnmoreka LIOK
" " https://m.edsoo.ru/3b4c06ae
Teme "MarHmTtHoe none
Pe3epBHbIN ypOK.
161 Smiiznl::;:anm 3HaHUM No Bubnmoreka LIOK
" https://m.edso0.ru/053e2248
Teme "OnekTpoMarHuTHas
nHaykums"
PesepBHbIN yPOK.
162 SMi?Zﬁ::;:aﬁMﬂ 3HaHWI Mo Bubnmoreka LIOK
" https://m.edso0.ru/d6310bfd
Teme "MexaHuyeckne
konebaHusa"
PesepBHbIN ypOK.
163 SM%?Zﬁ::;:anMﬂ 3HaHWK No Bubnuoteka LIOK
" https://m.edsoo.ru/5e2bb83d
Teme "OnekTpoMarHuTHble
konebaHusa"
164 Pe3epBHbIN YpOK. Bubnnoteka LIOK




O600LLeHnEe n
cuctemMaTmaaumna aHaHum no
Teme "MexaHunveckue u
3MEeKTpOMarHUTHble BOSTHbI"

https://m.edsoo.ru/96a7a2dd

165

166

Pes3epBHbIN ypOK.
O600LLEeHnEe n
cuctemMaTmaaumna aHaHum no
Teme "OnTtumka"

PesepBHbIN YPOK.
O06o0LwWweHne n
cucTemaTusaumns 3HaHui no
Teme "OcHoBbl CTO"

Bubnmnoteka LIOK
https://m.edsoo.ru/52ad1603

Bubnmnoteka LIOK
https://m.edsoo.ru/5becic65

167

Pes3epBHbIN ypOK.
O6ob6LieHne n
cuctemMaTmaaumnsa aHaHnum no
Teme "KopnyckynspHo-
BOJSTHOBOW ayannam"

Bubnmnoteka LIOK
https://m.edsoo.ru/f7c59d38

168

Pe3epBHbIN ypOK.
O06o0LWweHne n
cuctemaTtmnsauust 3HaHUn no
Teme "dusmnka atoma"

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

169

170

Pe3epBHbIN ypOK.
O6o6LeHnEe K
cuctemartmnsauusi 3HaHUn no
Teme "®usnka aToMHoro
sapa v anemMeHTapHbIX
yactuy"

PesepBHbIN ypOK.
O606LweHne un
cucTtemaTmusaumsi 3HaHum no
Teme "OnemMeHTbl
acTpodun3nkmn"

Bubnmnoteka LIOK
https://m.edso0.ru/905c5ce0

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

OBLUEE KONMYECTBO YACOB
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NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3O0OBATEJIbHOM NMPOMPAMMBI10 KITACC

Kon
npoBepsieMoro
pe3ynbTarta

10.1

NMpoBepsieMble npegMeTHbIe pe3yfbTaTbl OCBOEHUA
OCHOBHOM oGpa3oBaTesibHOM NporpamMmmbl cpeaHero oouero
obpasoBaHuA

[eMoHCTpupoBaTb Ha npuMmepax pofib W MeCTo (U3MKM B
dopMMPOBaAHMM  COBPEMEHHOW HAYYHOW KapTuUHbl MUpa, B
pa3BUTUM COBPEMEHHOW TEXHWKM U TEXHOMOMMW, B MPaKTUYECKOM
JesaTenbHOCTU noaen

10.2

YuutbiBaTb rpaHvubl  NPUMEHEHNA  U3YYEHHbIX  (OU3NYECKNX
MoAenen: matepuanbHas Todka, MHepumnanbHass cucTeMa OTCYETa,
abconoTHO TBEpOOE Teno, uaeanbHbl ras; MOAENU CTPOEHUS
rasoB, XXVUAOKOCTEN N TBEPAObIX TEM, TOYEYHbIN INEKTPUYECKUI 3apsi
— NpW peLleHnn unanyeckmx 3agau

10.3

10.4

PacnosHaBaTtb husnyeckmne seneHus (NpoLecchbl) 1 06bACHATL UX
Ha OCHOBE 3aKOHOB MeEXaHWKW, MOMEKYNSPHO-KMHETUYECKON
TEOpPUN CTPOEHMS BELLECTBA U 3NEKTPOAVUHAMUKN: paBHOMEPHOE U
pPaBHOYCKOPEHHOE  MNpPAMOMMHENHOE  OBWXeHue, cBobogHoe
nageHne  Ten, OBuXeHne MO  OKPYXHOCTW, NHepLums,
B3aumogencteme Ten; anddysms, 6OpoyHOBCKOE [OBUXEHWE,
CTPOEHMNE XKNOKOCTEN U TBEPABIX TEN, N3MEHEHME 06BEMA Ten npu
HarpeBaHuM (OXNaxgeHwn), TensoBoe paBHOBECUE, UChapeHue,
KOHOEHcauus, nnaBneHne, Kpuctannmsauus, KuneHme, BnaxHoCTb
BO34yXa, MNOBbILEHWE AaBfneHus rasa npuv €ero HarpeBaHuuM B
3aKpbITOM COCyAde, CBA3b MeXay napameTpamMu COCTOSIHMSA rasa B
n3onpoueccax; afnekTpusaumsa Ten, B3anMoaencTeme 3apsiaos

OnncblBaTb MexaHW4Yeckoe [OBWXKEHMEe, UCMonb3ys dusnyeckme
BEMWYUHBLI:  KoopAWHaTa, MNyTb, MEepPeMelleHne, CKOPOCTb,
yCcKOpeHue, Macca Tena, cuna, UMNynbC Tena, KUHeTu4yeckas
9Heprusi, noTeHuManbHasi SHeprusl, MexaHu4yeckas paboTa,
MeXaHu4eckass MOLHOCTb; NPV ONMUCaHUWU NPaBUbHO TPaKTOBaTb
U3NYECKUIA CMbBICIT UCMONb3YEMbIX BEINUYMH, UX ODO3HAYEeHUs ”
eauHuUbl,  HaxoauTb  OpPMyfbl,  CBsi3blBalOLWIME  AAHHYHO
U3MYECKYI0 BENUYMHY C APYTMMWN BENUYMHAMM

10.5

OnucblBaTb WU3y4YeHHble TEMNNOBble CBOWCTBA TeN W TennoBble
ABNEHUS, UCNONb3ysi (OU3NYECKMe BEnuYMHbLL: [aBneHue rasa,
TemnepaTtypa, CpedHsis KMHEeTUYecKkasi 3Heprnsi XaoTMYecKoro
OBWXEHUS MOINeKyn, cpefHekBagpaTuyHasi CKOPOCTb MOJIEKyn,
KONMMYeCcTBO TENnOTbl, BHYTPEHHSS 3Heprusi, paboTa rasa,
KO3(pPULMEHT MOMEe3HOro OeNcTBUS TEMNNOBOro ABuraTtens; npu
onucaHuM  MpaBuUMbHO  TpakToBaTb  (PU3NYECKUN  CMbICN
NCMNonb3yeMblX BEMNUYUH, UX 0DO3HAYEHUS M eOuHULbI, HaxXoauTb
dopMynbl, CBA3bIBAOWME AaHHYO (U3NYECKYD BENUYMHY C
APYTMMW BENUYMHAM

10.6

OnucbiBatb M3y4YeHHblE J3JIEKTPU4ECKNE CBOMCTBaA BellecTBa WU
ANIEKTPUNHECKNE HABJIIEHUA (I'IpOLl,eCCbI), ncnosb3ys cbmsmquKme
BEJINYNHDI: GJ'IeKTpI/I‘-IeCKVIVI 3ap4aa, AreKTpunyeckoe none,
HaI'IpFI)KéHHOCTb nond, notTeHuuan, pa3HoCTb MNMOTeHUMarioB; Mpu




10.7

ONMCaHUM  NpPaBUNIbHO  TpakToBaTb  (PM3NYECKUA  CMbICH
NCMNOMb3yeMbIX BEMWUYMH, UX 0603HAYEHMSI N €AMHULbI;, YKa3biBaTb
dopMynbl, CBSi3blBaOWME AaHHYO (U3NYECKYI0 BENUYMHY C
APYrMMU BENUYMHAMU

aHanuaupoBaTb (OU3MYECKME MPOLIECCHI M SBIIEHUS, UCMOMNb3ys
hU3n4eckme 3akoHbl U MPUHLUMIMBI: 3aKOH BCEMUPHOIO TArotTeHus, |,
II' u lll 3akoHbl HblOTOHA, 3aKOH COXPAaHEHUs1 MeXxaHU4YeCKOW
3HEprnn, 3aKOH COXPaHEHWs WUMNynbca, MPUHUMN Cyneprno3numm
CWM, MPUHUMN paBHOMNPaBUS MHEepUManbHbIX CUCTEM OTCYETA;
MOJSEKYNSAPHO-KMHETUYECKYID  TEOpPUID  CTPOEHUS  BellecTBa,
ra3oBble 3aKOHbl, CBSA3b CpPefHEeN KUHETUYECKOW SHEeprum
TENMOBOr0 [OBWXEHUA MOSEKysT C abConoTHOM TemnepaTypon,
nepBbIN 3aKOH TEPMOANHAMUKN; 3aKOH COXpaHeHus
aneKkTpuyeckoro 3apsga, 3akoH KyrnoHa; npu 3ToM pasnuyartb
CNnoBecHyt0  POpPMYyIMPOBKY  3aKOHa, €ero MaTemMaTtuyeckoe
BblpaXkeHne 1 ycnosus (rpaHyubl, 0651actn) NPUMEHMMOCTH

10.8

OOGbsACHATL OCHOBHbIE MPUHLUMNBI OEACTBUA MalLMH, NpubopoB n
TEXHNYECKMX YCTPOMWCTB; pasnuyaTtb Yycnoeuss mx 6esonacHoro
NCMOJIb30BaHNSA B NOBCEAHEBHOW XXU3HU

10.9

10.10

10.11

10.12

10.13

BbiNONHATL  9KCMEPUMEHTBI MO UCCNEeaoBaHUIO  PUINYECKNX
SABNEHUN N NPOLECCOB C UCMOSIb30BaHMEM MPSAMbIX U KOCBEHHbIX
n3MepeHnn; npu atom opmynupoBaTb npobremy (3agadvy) wu
rmnotesy y4ebHOro aKkcnepumeHTa, cobupaTb YCTaHOBKY W3
NpeanoXeHHoro obopynoBaHus, NpoBOANTb onbIT n
dhopmynunpoBaTb BbIBOAbI

OcywecTBNATb NpsiMble U KOCBEHHble U3MepeHusi (OU3nYecKnx
BESIMYUH; NpU 3TOM BbIBUpPaTb ONTUMarbHbIN CNOCO6 U3MepeHus n
MCNnonb3oBaTb U3BECTHblE  MEeTOAbl  OUEHKM  MOrpeLuHoCcTemn
N3MepeHNi

WccnegoBaTh 3aBUCMMOCTU MexXay PU3UMYECKUMU BeNUYMHaMK C
NCMNonb3oBaHMEM MPSAMbIX U3MEPEHUIA; NPU 3TOM KOHCTPYyMpoBaTb
YCTaHOBKY, (PUKCMPOBaTb pe3ynbTaTbl MOMYyYEHHOW 3aBUCUMOCTM
du3nyecknx BennunH B Buae t1abnuu 1 rpadmkos, AenaTtb BbIBOAbI
no pesyrnbTaTtam UccrnegoBaHus

Cobnogate npaBuna ©GesonacHoro Tpyga npu  nNpoBedeHun
nccrnegoBaHMn B paMkKax Yy4ebHOro aKcnepumMeHTa, y4yebHo-
nccnegoBaTenbCKon n NPOEKTHOMN AEATENbHOCTH c
NCNONb30BaHMEM W3MEPUTENBHbIX YCTPOMCTB M nabopaTopHOro
obopyaoBaHus

Pewartb pacyé€THble 3agaun C €BHO 3adaHHOM U3NYEeCKON
MOZErbIo, UCNOMb3ys PU3NYECKME 3aKOHbI U MPUHLMMBI; HA OCHOBE
aHanuMsa YycrnoBust 3ajadn  BblOUpaTb PU3MYECKYD MOAEnb,
BblAENATb PM3NYECKNE BENMNYMHBLI U OPMYIbl, HeobGXxoauMble Ons
€€ pelleHusi, NpoBOAMTb pPacyé€Tbl M OUeHMBaTb pearnbHOCTb
Nofy4eHHOro 3Ha4YeHns (Pn3nyYecKon BeNNYNHBDI

10.14

PewaTtb KkayecTBeHHble 3aJayn: BbiCTpauMBaTb  JIOrMYecKu
HENPOTMBOPEYMBYIO  LIEMOYKY pPacCykOeHUWn C  Oonopor Ha
N3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU N PU3NYECKNE SIBNIEHUS

10.15

Mcnonb3oBaTb npmn peLweHnn y‘-le6HbIX 3ajady CcoOBpeMEHHbIe




10.16

10.17

10.18

NH(OPMAaLMOHHbIE TEXHOMOrMK ANs MOWUCKa, CTPYKTYPUPOBaHMS,
WHTepnpeTauun n npeacTaBneHms y4ebHon 1 Hay4YHO-NonynsipHON
NHGOPMaLMK, NONTYYEHHOM U3 PasNUYHbIX MCTOYHUKOB; KPUTUYECKN
aHanM3npoBaTb Nony4yaemyr MHPopMaLmto

MpuBoAUTL NpUMeEpPLI BKNaga POCCUMUCKUX U 3apyBexXHbIX YYEHbIX-
dun3mkoB B  pa3BuMTME  Haykn, OOBSACHEHWE  MpPOLLECCOB
OKpY>KatoLLLero Mmpa, B pasBuTUe TEXHUKN U TEXHOMNOIMI

Mcnonb3oBaTb TeopeTUdeckme 3HaHus no pmsnke B NOBCEQHEBHOM
Xn3Hnm gnsa  obecneyeHus ©GesonacHocTM npu  obpalweHun C
npubopamn M TEXHUYECKMMWU YCTPOWCTBaMW, [ONsi COXpPaHEHUs
300pOBbsi U COOMOAEHNST HOPM 3KOJTIOrMYECKOro noBedeHns B
OKpy>XatoLen cpege

PaboTtatb B rpynne C BbINOSIHEHNEM pPasNUYHbIX COLManbHbIX
ponen, nnaHMpoBaTtb paboTy rpynnbl, pauMoHanbHO pacnpenensTb
00513aHHOCTM WM NNaHWpoBaTb OEATENbHOCTb B HeCTaHAAPTHbIX
cUTyaumsix, ageKkBaTHO OLEeHMBaTb BKNag KaXXAoro u3 y4aCTHUKOB
rpynnbl B pelleHne paccMmaTpueaemMomn npobremsl

11 KNNACC

Kon
npoBepsieMoro
pe3ynbTarta

11.1

NMpoBepsieMble NnpegMeTHbIe pe3ybTaTbl OCBOEHUA
OCHOBHOM oGpa3oBaTesibHOM NporpamMmmbl cpeaHero oowero
obpas3oBaHuA

[lemoHCcTpupoBaTb Ha npumMepax pofib U MecTo U3NKN B
POPMUPOBAHUN  COBPEMEHHOW HAy4YHOW KapTWHbI Mupa, B
pasBUTUN COBPEMEHHOW TEXHUKN U TEXHOMOMMK, B MNpakTU4YeCcKom
AeaTenbHOCTN ngen, UenoCTHOCTb U eOUHCTBO  dM3MYecKom
KapTWHblI M1pa

YuutbiBaTb rpaHvubl  NPUMEHEHUA  U3YYEeHHbIX  (PU3NYECKNX
MOJENen: TOYEYHbIM ONEKTPUYECKUA 3apsn, anepHas Mogernb
aToMa, HYKMOHHad MoAeSflb aTOMHOro dgpa npu  pelueHun
dom3ndeckmx 3agad

PacnosHaBaTtb msnyeckne sieneHus (Npouecchbl) u 06bACHATL UX
Ha OCHOBE 3aKOHOB 3NEKTPOAMHAMWKA W KBAHTOBOW (OU3MKN:
aneKkTpuyeckas npoBoAUMOCTb, TEMSIOBOE, CBETOBOE, XMMNYECKOE,
MarHWTHoOe  OeWCTBMs  TOKa, B3aMMOLEWCTBME  MarHuTOB,
3ANEKTPOMarHUTHass WHAYKUUS, OEWCTBME MAarHUTHOro nons Ha
NPOBOAHMK C TOKOM W ABWXYLUMACA 3apsf, SNeKTPOMarHuTHble
konebaHna n BOMHbI, NPAMONIMHENHOE pacnpocTpaHeHue cBeTa,
OoTpaxeHue, npenomneHne, wHTepdepeHuus, audpakuns wu
nonapusauma cseTa, gucnepcus cBeTa, (OTOINEKTPUYECKNN
adpekT (poToadhdekT), CBETOBOE [AdaBfieHWe, BO3HUKHOBEHME
nMHeMYaToro Cnektpa aTtoma BOAOPOAA, €CTeCTBEHHas MU
NCKYCCTBEHHAasi pagMoaKkTUBHOCTb

OnucblBaTb W3y4YeHHble CBOWMCTBa BellecTBa (dneKkTpuyeckue,
MarHuUTHble,  ONTUYECKME,  JNEKTPUYECKYD  NPOBOAMMOCTb
Pasnu4YHbIX Cped) W 3neKTpOMarHWTHble siBNeHus (npoLecchl),
ncnonb3ysi pmanyeckne BenUYMHbLI: INEKTPUYECKUIA 3apsid, cuna
TOKa, aneKkTpuyeckoe HanpsikeHue, aneKkTpuyeckoe




ConpoTMBNEHMe, pasHocTb noteHuuanos, J30C, paborta TOKa,
WHOYKUMS MarHMTHoro nond, cuna Awmnepa, cuna JlopeHua,
WHOYKTUBHOCTb KaTyLLKW, 3HEPrusi 3NeKTPU4ecKoro M MarHMTHOro
nonen, nepnoa n YactoTta konebaHum B konebaTenbHOM KOHTYpe,
3apsg 1 cuna Toka B NpoLecce rapMOHUYECKUX 3NEKTPOMarHUTHbIX
konebaHunin, POKyCHOEe paccTosiHUe 1 ONTUYecKasi cuna NMH3bl; Npu
ONUCaHMM  NpPaBUNbHO  TpakToBaTb  (PU3NYECKUA  CMbICH
NCNonb3yeMbiX BEMNYMH, X 0O603HAYEHUA U eOUMHULbI; YKa3biBaTb
dopmynbl, CBA3blBaOWME AaHHY0 (U3NYECKYIO BENUYMHY C
ApYrMMu BENMYMHaMu

OnucblBaTb U3y4YEHHble KBAHTOBblIE SIBMEHUSS W  NPOLECCHI,
ncnonb3yst U3nNYeckne BEeSTMYMHbBI: CKOPOCTb 3NEKTPOMarHUTHbIX
BOJTH, ANMHA BOSHbI M YacToTa CBETA, SHEPIUs U MMNYIbC POTOHA,
nepuog nonypacnaga, 3Heprusi CBsI3M aTOMHbIX si4ep; npu
onMCaHUM  NpaBUNbHO  TpakToBaTb  (PU3UYECKUA  CMbICH
NCNOMb3yeMbIX BENMWUYMH, UX 0603HAYEHMS N €4MHULbI;, YKa3biBaTb
dopMynbl, CBSi3blBaOWME AaHHY0 (PU3NMYECKYID BEMWYMHY C
APYIMMU  BENUYMHAMK, BbIYMCNATL  3HAYeHUe  PU3NYeCcKom
BEJTUYMHbI

AHanunanpoBaTb (u3Myeckne npoueccbl U SABMEHUS, MUCMOMb3ys
du3ndeckme 3akoHbl U MpuHUMNbE:  3akoH OMa, 3aKoHbI
nocrnegoBaTenbHOro U napasnnenbHOro CoeAMHEHNA NPOBOAHUKOB,
3akoH [xoyna — JleHua, 3akoH 3fEKTPOMarHUTHOW WHAYKUUWN,
3aKOH MPSMOSIMHENHOrO  pacnpocTpaHeHWa CcBeTa, 3aKOoHbI
OTPaXXeHUs CcBeTa, 3aKOHbl MPEerioMfeHna CcBeTa, YpaBHEHue
OnHWTenHa Ana @oTtoadpdeKkTa, 3aKOH COXPaHEeHUs 3SHeprum,
3aKOH COXpaHEeHUs UMMynbCa, 3aKOH COXPaHEHUS ANEKTPUYECKOro
3apsda, 3aKOH COXpaHeHWs MaccoBOro 4ucna, nocrtynatbl bopa,
3aKOH pagMOaKkTUBHOIO pacrnaga; Npu 3TOM pasnuyaTtb CrOBECHYHO
OPMYNMPOBKY 3aKOHa, €ro maTemMaTUdeckoe BblpaXeHne W
ycnoBus (rpaHuyubl, 0611actn) NPUMEHMMOCTH

Onpe,u,enmb HanpaslieHne BEeKTopa WMHAYKUMW MarHMTHOro nons
npoBOoAHMKa C TOKOM, CUIbI AMHepa n Ccuibl J'IopeHu,a

CTtpoutb M onucbiBaTb KU300paxeHue, co3gaBaemMoOe MfOCKUM
3epKasiom, TOHKOW JINH30M

BbINOMHATL  3KCNEpUMEHTbl MO UCCeaoBaHuO  PU3NYECKMX
SIBMEHUN N NPOLECcCOB C UCMOSIb30BaHMEM MPSIMbIX U KOCBEHHbIX
n3MepeHun; npu 3TtoMm popmynuposaTb npobremy (3agadvy) wu
rmnoTedy ydebHOro aKcnepumMmeHTta, cobupaTb YCTaHOBKY W3
NpeasiIoKeHHOro obopyaoBaHus, NpoBOANTb onbIT n
dhopmMynunpoBaTb BbIBOAbI

11.10

11.11

OcywecTBnATb NpPsiMble U KOCBEHHble U3MepeHust (PU3NYeCKNX
BESIMYUH; NpU 3TOM BblBUpaTb ONTUMarbHbIN CNOCO6 M3MepPeHUs n
NUCrnonb3oBaTb  U3BECTHble  MeToAbl OUEHKM  MOrpeLlHoCcTen
n3MepeHni

NccnepoBaTb 3aBNCUMOCTH (bl/I3VI‘-IeCKI/IX BeJIM4YNH C
MCNoJiIb30OBaAHNEM MNMPAMbIX I/I3MepeHVIl7I; npn 3TOM KOHCTPYUpPOBaTb
YCTaHOBKY, CbI/IKCI/IpOBaTb pe3ynbTaTthbl I'IOJ'Iy‘-IeHHOIZ 3aBNCUMOCTHU
CpVISl/I‘-IGCKVIX BENUYMH B BUAE Tabnuuy n Fpad)I/IKOB, JenaTtb BbiBOAbI




no pesynbTatam nccrnegoBaHus

11

12

Cobnogate npaBuna ©GesonacHoro Tpyga npu  NpoBeaeHUn
nccnegoBaHMn B paMkax Y4ebHOro akcnepumeHTa, Yy4yebHo-
nccnegoBaTenbCKon " NPOEKTHOWN [esaATenbHOCTH c
NCNONb30BaHMEM WU3MEPUTENbHBIX YCTPOUCTB WM nabopaTopHOro
obopyaoBaHus

11

11

11

13

14

15

Pewartb pacyé€THble 3ajadn C HABHO 3aJaHHOW (OU3NYECKOMN
MOZENbIO, UCNONb3YS PU3NYECKMe 3aKOHbI U MPUHLUMBLI; HA OCHOBE
aHanmMsa YycrnoBusi 3adadn BblbupaTb PU3MYECKYD MOAESb,
BblAenaTb omandeckne BennumHbl 1 popmynbl, Heobxoaumble aAng
€€ pelleHus, NpoBOAUTb pPacy€Tbl W OLEeHMBaTb pearnbHOCTb
NOfy4eHHOro 3Ha4YeHnss pn3n4ecKon BENNYNHDI

PewaTb KadeCTBeHHble 3ajadn: BbICTpaMBaTb  JIOrMYECKU
HENPOTUBOPEYMBYIO  LIEMOYKY pacCyXgeHun C  Ofnopor Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (PU3NYECKMNE ABMNEHUS

Ncnonb3oBaTb Npu  pelleHnnM Yy4ebHbIX 3adad COBpPEMEHHble
NH(OPMAaLMOHHbIE TEXHOMOMMK ANs MoucKa, CTPYKTYPUMPOBaHMS,
WHTepnpeTauumn u npeacTaBneHmst y4ebHon 1 Hay4YHO-MonynsipHOM
NHGOPMAaLMK, MOSNTYYEHHOM U3 PasfINYHbIX UCTOYHUKOB; KPUTUYECKN
aHanManpoBaTb Nosy4yaemyr MHopMaLmto

11

.16

00BACHATb NPUHLMMNBLI AENCTBUS MaLLMH, NPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pasnuyaTb ycrnoBust ux 6e3onacHoro ncnonb3oBaHns B
NnoBCEOHEBHOW XN3HU

11

A7

MpmnBOAUTL NPUMEpPHI BKaga POCCUUACKNX U 3apyDeXHbIX YYEHbIX-
M3MKOB B pasBuTME Hayku, B O0ObACHEHMe npoueccos
OKpY>KatoLero Mmpa, B pasBuTme TEXHUKN U TEXHONOMNI

11

18

Mcnonb3oBaTb TeOpeTUyeckne 3HaHnsA no omsnke B NOBCEAHEBHOW
XM3HM ans  obecneyeHua 6e3onacHocT npu  obpaweHun c
npubopamn M TEXHUYECKMMWU YCTPOWCTBaMW, [ONsi COXpPaHEeHUs
300pOBbs U COBMIOAEHUST HOPM 3KOJTIOMMYEeCcKOro noBedeHus B
OKpy>XatoLlen cpege

11

19

PabotaTb B rpynne C BbINOMHEHNEM pPasNUYHbIX CoLManbHbIX
poren, nnaHnpoBaTtb paboTy rpynnbl, pauMoHanbHO pacnpeaensitb
006513aHHOCTU U NNaHWpoBaTb AEATENbHOCTb B HeECTaHOAPTHbIX
CUTyauusx, agekBaTHO OLEHMBaTb BKMag KaX4oro M3 y4acTHMKOB
rpynnbl B pelleHne paccmaTpuBaemMon npobnemsi




NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

10 KIACC

Kon
pasgena

Koa npoBepsiemoro
anemMmeHTa

npOBepﬂeMble dJNieMeHTbl coaepXxXaHus

®PUN3NKA N METOOblI HAYYHOIO NMO3HAHWA

1.1

1.2

®usmka — Hayka o npupoge. HayyHble meToapl
NO3HaHUS  OKpyxawwero  mupa. Ponb
9KCnepvMeHTa W Teopun B npouecce
NO3HaHUS NpUpoabl. AKCNEPUMEHT B U3NKe

MogenupoBaHne U3NYECKUX SBMAEHUA W
npoueccoB. HayyHble runotesbl. Pusndeckne
3aKOHbl U Teopuun. [paHuUbl MPUMEHUMOCTU
om3n4eCKnx 3aKOHOB. MpuHumn
cooTBeTcTBMA. Ponb ©n mecto u3vMkM B
dopmMmpoBaHUm COBpPEMEHHOM Hay4HOW
KapTWUHbI Mupa, B npakTn4ecKomn
JesaTenbHOCTU NMoaen

MEXAHWKA

###HPar###KUHEMATUNKA

2.1

2.11

21.2

213

214

MexaHu4yeckoe asmxeHne. OTHOCUTENbHOCTb
MeXxaHu4eckoro asmxeHus. Cuctema oTcuyéTa.
TpaekTopus

lMepemelyeHne, ckOpoCTb (CpeaHas CKOPOCTb,
MrHOBEHHas CKOPOCTb) n yCKOpeHne
MaTepuanbHON TOYKM, UX MPOEKUMN Ha OCwu
CUCTEMDI KoopAuHar. CnoxeHue
nepemeLLeHNn U CII0XKeEHNE CKOPOCTEN

PaBHOMepHOEe n paBHOYCKOpPEHHOE
NPAMOSIMHENHOE OBWXEHME. "padomkm
3aBUCUMOCTH KoOpAuHar, CKOpOCTH,
YCKOpPEHUS, nyTu n nepemMeLLeHuns
MaTepuanbHON TOYKM OT BPEMEHU

CBobogHoe nageHue. YckopeHne csobogHOro
nageHus

2.1.5

KpuBonuHenHoe pgBwxkeHne. PaBHoOMmepHoe
ABWxXeHne MaTepuanbHOn TOYKM no
OKPY>XHOCTW. YrrnoBasi CKOPOCTb, JMHenHas
CKOPOCTb. Mepwnog n yacToTa.
LleHTpocTpemuTensHoe yckopeHue

2.1.6

21.7

TexHuyeckune ycTponcTtaa: cnngomeTp,
OBWXEHWe cHapaaoB, LUEnHble N peMeHHble
nepenayu

lMpakTnyeckne paboTbl. N3mepeHue
MrHOBEHHOM CKOPOCTMW. WccnepnosaHue
COOTHOLLEHNA Mexay NyTamu, NponaeHHbIMU
TEeNnoM 3a nocrnegoBaTtesibHble  paBHble
NPOMEXYTKN BPEMEHU MPU PaBHOYCKOPEHHOM




2.2

2.21

222

OBWKEHUM C HayarbHOW CKOPOCTbIO, PaBHOW
Hyro. N3yyeHne ABMXEHUS LLapuka B BA3KOW
Xuakoctn.  M3yyeHne  OBWXeHWs  Tena,
BpPOLLEHHOro ropn3oHTanbHoO

###Par### JNHAMUNKA
MpunHUUN oTHocuTeneHocTn Manunes. MNepBbin

3akOH HbloTOHa. WHepuuwanbHble CcuUcTembl
OTCYETa

Macca tena. Cuna. lNpuHumMn cynepnosvumm
cun

2.2.3

224
2.2.5

2.2.6

BTopon 3akoH HbloTOHa Ona maTtepuanbHOu
TOYKM B MHepumanbHOW cucTtemMe OTCYETa
(MCO). Tpetmn 3akoH HbloToHa And
MaTepuasbHbIX TOYEK

3akoH BCEMUPHOro TaroteHusi. Cuna TaxecTu.
[MepBas kocmMuyeckasi CKopocTb. Bec Tena
Cwuna ynpyrocTtun. 3akoH 'yka

Cuna TpeHunda. Cyxoe TpeHue. Cuna TpeHus
CKONMbXEHUS M cuna  TPeHus  MOKosl.
KoadhdumumneHT TpeHnda. Cuna conpoTuBreHuns
Npyv OBWXEHUN TENA B XXMAKOCTU UNn rase

2.2.7

2.2.8

2.2.9

2.2.10

MocTynaTtenbHoe 1 BpawaTenbHOe ABWXEHWNE
abcontTHO TBEPAOro Tena

MOMEHT cufibl OTHOCUTENBHO OCU BpaLLEHUS.
[Mneyo cunbl. Ycnosus paBHOBECUS TBEPLOro
Tena B ICO

TexHnyeckue yCTponcTBa: NOALLUUMHUKA,
OBWKEHME NCKYCCTBEHHbIX CNYTHUKOB

MpakTnyeckne paboTbl. V3yyeHue OBUXEHUS
Opycka MO HAKNOHHOM MfIOCKOCTU  Nofg
Jencremem Heckonbkux cun. WccneposaHue
3aBMCUMOCTW CUN YNPYrocTW, BO3HUKAOLLNX B
aedopMnpyeMon  MNpyxmMHe U pe3nHOBOM
obpasue, OT BENUMYUHbI UX Aedopmauuu.
WNccnepoBaHne yCroBum paBHOBECUS
TBEPAOro Tena, MMEeKLEero oCb BpaLleHns

2.3

###Par###3AKOHbl COXPAHEHWA B MEXAHUKE

2.3.1

MMnynbCc maTepuanbHOM TOYKW, CUCTEMBI
MaTepuanbHblX Toyek. WMmnynbc cunbl ©
N3MeHeHne nmnynbca Tena

2.3.2
2.3.3

3akoH coxpaHeHusa wumnyneca B WCO.
PeakTnuBHoe OBuxeHue

PaboTa cunsl

2.3.4

MoLlHOCTb cunbl

2.3.5
2.3.6

KnHeTnyeckaa aHeprus matepuanbHOM TOYKN.
Teopemao KNHETUYECKON IHEPTUN

lNoTeHumanbHas SHeprun4. lNoTeHumanbHas




9Heprmna ynpyro gedopMnUpoBaHHOW NPYXUHbI.
lMoTeHumManbHas  3Heprna Tena  BOGNU3M
NOBEPXHOCTN 3emnun

[NoTeHumanbHble N HeENOTEHUMamnbHbIE CUMbI.
CBs3b pa6OTbI HenoTeHunasribHbIX CUil C

2.3.7 N3MeHeHnem MeXaHU4eCKon 3Hepruu
CUCTEMDI Ten. 3akoH COXpaHeHUs
MeXaHN4YeCKOM 3HEPrnm

2.3.8 Ynpyrue n Heynpyrue CTONKHOBEHUS

539 TeXHwieCKme yCTponucTBa: ABWKEHME pakerT,
BOAOMET, KOMep, NPYXMHHbIN NUCTONEeT
Mpaktuyeckne pabotbl. W3yueHne cBA3M

5310 cKopocTerM Ten npuv  Heynpyrom yaape.

WccnepoBaHme cBA3M  paboTbl  cunbl €
N3MEHEHNEM MEXAHUYECKOW SHEpPrumn Tena

3.1

3.2

MOJIEKYJTAPHAA ®UN3VKA N TEPMOOVUHAMUKA
#HPar###OCHOBbI MONEKYNAPHO-KMHETUYECKOW TEOPUN

3.1.1

OcHoOBHble NosIoXXeHNs MOSEKynsipHO-
KMHETUYECKON Teopum. BpoyHoBckoe
apwxeHuve. Oudpdysna. Xapakrep OBUKEHUS U
B3aMMOJENCTBMNA YacTuL BellecTBa

3.1.2

Mopenu cTpoeHna rasoB, >KUOKOCTEN W
TBEPALIX Ten U  OObACHEHME  CBOWCTB
BelllecTBa Ha OCHOBE 3TUX Moaenen

3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

Macca wmonekyn. KonuMyectBo BellecTsa.
MocTosiHHas ABoragpo

Tennosoe paBHOBecue. TemnepaTypa n eé
namepeHue. Likana temnepatyp Llenbcus

Mogeno  wugeanbHoro  rasa.  OcHoBHoe
ypaBHEHNE MOSEKYISAPHO-KUHETUYECKOM
Teopuu naeanbHoro rasa

AbcontoTHaa TemnepaTtypa kak mepa cpegHen
KWHETUYECKON 3HEPrMM TEMnnoBOro ABMXKEHUS
yacTtuy rasa. LLkana temnepaTtyp KenbBuHa
YpaBHeHne KnanenpoHa - MeHaeneesa.
3akoH [lanbToHa

3.1.8

["a3oBble 3akoHbI. M3onpouecchbl B ngeanbHOM
ra3e C NOCTOSAHHbIM KONIMYECTBOM BeLlecTBa:
n3oTepma, nsoxopa, nsobapa

TexHuyeckue yCTpOMnCTBa: TepMoMeTp,
bapomeTp

3.1.10

3.2.1

Mpaktnyeckne paboTbl. M3mepeHne macchl
BO3Ayxa B KrnacCHOW KOMHaTe. MccnepoBaHue
3aBMCUMMOCTH Mexay napameTpamu
COCTOSIHMS pPa3peXXeHHOro rasa

OCHOBblI TEPMOANHAMWKA

TepMO,D,I/IHaMI/I‘-IeCKaFI cucrtema. BHyTpeHHFIFl




3.3

3.2.2

SHEeprnss TepMOAMHaMWUYECKOW CUCTEMbI MU
Ccnocobbl €€ N3MeHeHns

KonunuyectBo TennoTbl U pabota. BHyTpeHHss
3Heprusi oAHOAaTOMHOIO MaeanbHOro rasa

3.2.3

3.2.4

Buabl Tennonepegayn: TennonpoBOAHOCTb,
KOHBEKUMS, MU3nyyeHue. TennoémMKoCcTb Tena.
YaoenbHasa TennoémMKocTb BellecTtBa. Pacuér
KoniM4yecTBa TennoThbl Npu Tennonepegade

lMepBbIN 3aKOH TepMmogmMHaMukn. lNpumeHeHne
nepBoro 3aKoHa TepMoaNHaMMKN K
nsonpoueccam. 'pacmyeckas nHTepnpeTauma
paboThl rasa

3.2.5

Tennosble MalwVHbl. [lpyHUMNBI  OEencTBUS
TennoBbIX MawwuH. MNMpeobpasoBaHns aHepPrum
B  TennosblX MawwuHax. KoapdpuumeHt
nonesHoro pgeuncteus (ganee —  Kra)
Tennoson MalmnHbl. Likn KapHo u ero KIA

3.2.6

BTopon 3aKOH TepMOANHAMUKMN.
HeobGpaTtumocTe npoueccoB B npupoge.
Tennosble ABuraTenu. Okonornyeckue
Npo6nemMbl TEMNO3HEPTrETUKM

3.2.7

TexHuyeckune yCTponcTBaa: asurartenb
BHYTPEHHEro cropaHus, OblTOBON
XONOOUIbHUK, KOHOMLMOHED

3.2.8
#H#Par###AIPEICAT

Mpaktnyeckne paboTtbl. N3amepeHue yaenbHom
TEennoéMKOCTH

HbIE COCTOAHNA BELLECBA. ®A30BbIE
NEPEXOAObI

3.3.1

3.3.2

3.3.3

MapoobpasoBaHue n KoHOeHcauus.
McnapeHne u kuneHue. YpgenbHas TennoTta
napoobpa3oBaHus. 3aBMCUMOCTb
TemnepaTypbl KUMEHUS OT AaBfeHus

AbGcontoTHass M OTHOCUTENbHasA BMAXHOCTb
BO3ayxa. HacbiweHHbIn nap

Teépaoe Teno. Kpuctannuyeckue n
amopdHble Tena. AHM30TpPONUMs CBOWCTB
KpMCTanmos. Kuokne Kpuctannbl.
CoBpemMeHHble MaTepuansl

3.3.4
3.3.5

3.3.6

lMnaeneHve wn Kpuctannusauus. YpenbHada
Tennota nnasneHus. Cybnumauns

YpaBHeHve TennoBoro 6anaHca

TexHuyeckme yCTpOWCTBA: TUTPOMETP MU
NCUXpoMeTp, KanopumeTp, TeXHonornm
MONy4YEHUs1 COBPEMEHHbIX MaTepuaros, B TOM
yucre HaHoMaTepuarnos, U HAHOTEXHOMOTUM

3.3.7

lNpakTnyeckne paboThl. NamepeHune
BJT@XXKHOCTM BO3ayXa

QJNIEKTPOONHAMUKA




4.1

4.2

###Par###I3NIEKTPOCTATUKA

onekTpusauma Ten. JnekTpudeckun 3apsg.

4.1.1 [1Ba B1nga anekTpuyeckmx sapsanos

4.1.2 [MpoBOAHWUKKN, OANINEKTPUKM N NOAYNPOBOOHMKN

4.1.3 3aKoH COXpaHeHUs aNeKTpMYeCcKoro 3apsiaa

4.1.4 Baanmogencteue 3apsgos. 3akoH KynoHa
nekTpnyeckoe nosne. Hanps»kéHHoCTb

415 3r1EKTPUYECKOro nons. |_.|.pl/lHLl,l/lI'I
cynepnosuumn. JTnHnn HaNPsKEHHOCTMN
31IeKTPMYECKOro nons

416 Pabota cun anekTpocTaTU4ecKoro nons.
NoTteHuuan. PasHocTb noTeHUuanos
MPOBOOHUKN M [OWINEKTPUKM B MOCTOSIHHOM

41.7 anekTpuyeckoMm  none.  [dunanektpuyeckas
NPOHNLAEMOCTb
OnNEeKTPOEMKOCTb. KoHaeHcaTop.

4.1.8 ONEKTPOEMKOCTb  MNOCKOro  KOHAEeHcaTopa.
OHeprus 3apshKeHHOro KoHAeHcaTopa
TexHunyeckne  yCTPOMUCTBA:  3MEKTPOCKOM,

419 9NEeKTPOMEeTp, aneKkTpocTaTnyeckas 3awuTa,
3a3eMsieHme anekTponpubopos, KoHAeHcaTop,
KCepPOKC, CTPYMHbIN MPUHTEP

4110 lMpakTnyeckne paboTbl. N3mepeHune

3NEeKTPOEMKOCTU KoHaeHcaTopa

#H#Par###NOCTOAHHbLIN SANEKTPUYECKU TOK. TOKW B

PASJIMYHBIX CPEOAX

Ycnosus cywectBoBaHuUA NMOCTOAHHOIO

4.2.1 anekTpuyeckoro Toka. ctouHmnkn Toka. Cuna
TOKa. [1OCTOAHHBIN TOK

4.2.2 HanpsxkeHue. 3akoH Oma ons ydactka uenm

493 OnekTpuyeckoe ConpoTuBneHne. YaenoHoe
COMpOTUBIIEHNE BELLECTBA

4904 MocneposaTensHoe, napannernsHoe,
CMeLLaHHOe CoeaANHEHME NMPOBOAHUKOB

405 PaboTta anekTpudeckoro Toka. 3akoH [xoyns
— JleHua

4.2.6 MOLLHOCTb 9N1IEKTPUYECKOrO TOKa
anekTpoaBmxkywass cuna (ganee — 3MC) un

407 BHYTPEHHEE COMNPOTUBIIEHNE MCTOYHMKA TOKa.

o 3akoH Oma gna  nonHow  (3aMKHYTOW)

anekTpuyeckon uenn. Kopotkoe 3ambikaHne
OneKkTpoHHas NpPOBOAMMOCTb TBEPAObIX

4908 mMeTannoB. 3aBMCUMOCTb  COMPOTUBIEHUSA
MeTannoB oT TemnepaTypbl.
CeepxnpoBogMMOCTb

499 OnekTtpuyeckun TOK B Bakyyme. CBonctBa

ANEeKTPOHHbIX MYy4YKOB




4.2.10

MonynpoBoaHukn. CobCcTBEHHAA U NpUMecHas
NPOBOAUMOCTbL MONynpoBoAHnKoB. CBoOMCTBa
p-n nepexoaa. MNMonynpoBoaHnKoBbie NpMbopsbl

4.2.11

OnekTpuyeckun  TOK B 3QneKTponuTax.
OnekTponuTuyeckas anccoumaums.
OnekTponus

11 KIACC

Kon
pasgena

4

4212

4213

4.2.14

KoanpoBepsiemoro
anemMeHTa

OneKTprUYecKkmm TOK B rasax.
CamocToATENbHBIN U HECAMOCTOSATESbHbIN
pa3psag. PasnnyHble TMnbl CaMOCTOSATENBHOMO
pa3psga. MonHus. lNnasma

TexHu4eckune yCTpOHcTBa: amnepmeTp,
BONbTMETP,  peocTaT, WCTOYHMKA  TOKa,
aneKkTpoHarpeBaTernbHble npubopbl,
31eKTPOOCBETUTENbHbIE npubopsl,
TEPMOMETP  COMPOTMBMIEHMS,  BaKyyMHbI
avon,  TepMucTopbl M DOTOPE3NCTOPbI,
NONyNnpOBOAHMKOBbIV ANOA, ranbBaHWKa

lMpakTnyeckme paboThbl. N3yveHne
CMeLlaHHOro CoeauHEHNs1 Pe3nCTopPoB.
N3amepenne 3OC wuUCTOYHMKA TOKa M €ro
BHYTpeHHero conpoTtusneHus. HabniogeHne
anekTponusa

npOBep'ileMble dNieMeHTbl coaepXxXaHusa

SJNIEKTPOONHAMUKA

###Par###MAITHNTHOE NOJE. SANNIEKTPOMAITHUTHAA MHOYKLWA

4.3

4.3.1

4.3.2

4.3.3

NocTtoAHHbIe MarHuTbl. B3aumopgencrtBue
NOCTOSAHHBLIX MarHUTOB

MarHutHoe none. Bektop  MarHuTHOM
nHaykumn. MNpuHUMNn cynepnosvuuun. JnHmm
MarHuTHOM  MHOyKuMn. KapTuHa  nnvHWIA
MarHUTHOM WHAYKUUM MONSA  NOCTOSAHHbLIX
MarHMToB

MarHuTHoe nofne npoBOAHUKA C TOKOM.
KapTmHa nuHMA nona ANWHHOIO MPAMOro
NPOBOAHMKA UM  3aMKHYTOrO  KOJSbLIEBOro
NPOBO4HMKA, KaTywku C TOkoM. OnbIT
Opctena. Baaumogencrtesme npoBOL4HUKOB C
TOKOM

4.3.4

4.3.5

Cwuna Amnepa, eé mogynb U HanpaBneHue

Cwuna JlopeHua, eé moaynb MU HanpasrfeHue.
[BuxeHne 3apsKeHHOM YyacTuubl B
OAHOPOAHOM  MarHutHom none. Pabota
cunbl JlopeHua

4.3.6

ABneHne anekTpoMarHMTHON MHOYKLNK




5.1

4.3.7

lMoTok BEKTOpa MarHUTHOM MHOYKUMU

OO0C wHaykumn. 3akoH 3NEKTPOMarHUTHOM

4.3.8
nHaykumm ®apages
BuxpeBoe anektpuyeckoe none. J3AC
439 MHOYKUMW B MPOBOOHUKE, OBUXYLLEMCS
nocTynaTenbHO B OAHOPOAHOM MarHUTHOM
none
4.3.10 MpaBuno JleHua
4311 MHOYKTUBHOCTL. fABneHne camMOWHOYKUMW.
QLOC camonHayKumm
4.3.12 OHeprns MarHUTHOIo NOJISA KaTyLLIKN C TOKOM
4.3.13 OneKkTpoMarHMTHoe nose
TexHunyeckne  yCTpoUcTBa:  MOCTOSAHHbIE
4314 MarHuTbl, 9NEKTPOMarHuThbl,
anekTpoasurarens, yckoputenm
3NeMeHTapHbIX YacTul, MHAYKLUMOHHAA neyb
lMpakTnyeckme paboThbl. N3y4deHne
MarHUTHOrO  MOMA  KaTylWKuW C  TOKOM.
4.3.15 NccnepoBaHne  aencteus MOCTOSAHHOIO

MarHuTa Ha pamky ¢ Tokom. WccnepgoBaHue
SABNEHUSI 3NEeKTPOMarHUTHOM MHAOYKLMK

KOJNEBAHNA N BOJHbI

###Par###MEXAHNYECKNE N SJNTIEKTPOMAIHUTHBLIE KONEBAHUA

5.1.1

KonebaTenbHas cuctema. CBoboaHble
konebanus. [apmoHunyeckue KonebaHus.
lMepuon, w4actoTta, amnnmMtyga W doasa
Konebanumn

[MpYyXWHHBIK ~ MasaTHUK.  MaTemaTtuyeckun
MaATHUK

YpaBHEHNE  TapMOHUYECKUX  KOonebaHun.
KuHemaTudeckoen anHamumyeckoe onucaHue
konebaTenbHOro ABMXeHUN

lMpeBpalyeHne aHeprum npu rapMoHNYECKNX
konebaHnsx. Ceasb amnnutyabl KonebaHun
MCXOOHOW  BEnUYMHLI C  amMnnuTygamu
konebaHunn e€ CKOpOCTU U YCKOPEHUS

KonebaTernbHbin KOHTYP. CsobogHble
9MNeKTPOMarHUTHbIEe konebaHus B
naeansHOM konebarenbHoOMm KOHTYpe.
AHarnorns  Mexagy — MeXaHW4Yeckumn  u
3NEKTPOMarHUTHbLIMN konebaHnsaMu.
®opmyna TomcoHa

3aKoH COXpaHeHMs1 3Heprun B unaeanbHOM
konebaTenbHOM KOHType

51.7

BbIHy>XOEeHHbIE MexaHu4eckne KonebaHus.
PesoHaHc. PesoHaHcHas KpuBas.
BbIHYXOEHHble 3NEeKTPOMarHUTHble




konebaHwus.

5.1.10

lMNepeMeHHbIn TOK. CuHycounganbHbIn
NnepeMeHHbIN TOK.

MowHoCTb nepemMeHHoro TOKa.
AMNNUTYQHOE W [OeucTBylollee 3HaveHue
CUITbl TOKA U HanpsXKeHust

TpaHcdopmaTtop. Npon3BoacTBo, nepenaya
N notpebrneHne aNeKTPU4YECKonm SHEpPrun.
JOKonormyeckne puckn npu npoun3BoaCTBE
3AreKTpuyeckomn 3Hepruun. KynbTypa
MCNoSb30BaHNA ANEKTPOIHEPrn B
noBceaHEBHOW XN3HU

5.1.11

TexHuyeckne ycTpouctea: cencmorpadq,
3EeKTPUYECKUIM 3BOHOK, NNHUK
anekTponepeaav

5.1.12

MpakTnyeckne  pabotel. KMccnegosaHue
3aBMCMMOCTU nepuoga MarnbixX KonebaHun
rpysa Ha HUTWU OT AJfIMHbl HUTU M MaccChl
rpy3a. MiccnegoBaHme nepemMeHHOro Toka B
uenM u3 nocrnenoBaTefibHO COEOAUMHEHHbIX
KOHOEeHcaTopa, KaTyLKn 1 peaucrtopa

5.2

###HPar#t##MEXAHNYECKNE N SNEKTPOMAIHUTHBLIE BOJIHbI

5.2.1

5.2.2

MexaHu4eckne BOJTHb, ycrosus
pacnpocTpaHeHus. Mepwnog. CkopocTb
pacnpocTpaHeHns 1M OfAvHa  BOJSIHbI.
[MonepeyHble 1 NPOoAOSIbHbIE BOSHbI

#H##Par### NHTepdepeHums n audpakums
MeXaHM4YeCKNX BOJIH

5.2.3

5.2.4

5.2.5

3Byk. CKopocTb 3Byka. [pOMKOCTb 3ByKa.
BbicoTa ToHa. Tembp 3ByKa

OneKkTpoMarHuTHbIe BOJTHbI. Ycnosus
N3nyyYeHns 3MEKTPOMAarHUTHbIX BOJTH.
BaanmHasa opueHTaumsa Bektopos E, B v B
9NEKTPOMarHUTHOM BOSIHE B BakyyMme

Ceounctea 3ANEeKTPOMarHUTHbIX BOJSIH:
OTpaXxeHue, npenomrieHne, nonapusaums,
andpakums, uHTepdgepeHuma.  CKoOpoCTb
3NEKTPOMarHUTHbIX BOJTH

5.2.6

Wkana SNEKTPOMAarHUTHbIX BOJTH.
MpMeHeHne 3NeKTPOMarHUTHbIX BOSMH B
TEXHUKE 1 ObITY

5.2.7

MpuHUMNbI  pagnocBsa3n U TeneBUOEHUS.
Paguonokauyus. OneKkTpoMarHMTHoe
3arpsisHeHue oKpyXatwLeun cpeabl

5.2.8

TexHnyeckne yCTpPOUCTBA: My3blKalibHblE
WHCTPYMEHTbI, YrbTpa3ByKoBasi AUarHoCTuka
B TeXHUKEe n MeguunHe, pagap,
pagvonpuUEMHMK,  TENeBU30p, aHTEeHHa,




\ TenedgoH, CBY-neyb

5.3

###Par###OIMNMTUKA

5.3.1

5.3.2

5.3.3

5.3.4

lMpsamonMHenHoe pacnpocTpaHeHne cBeTa B
ogHopoaHou cpege. Jlyd ceeTa

OTpaxeHne cBeTa. 3aKkoHbl OTpaXkeHus
ceeta. [locTpoeHne  unsobpaxeHun B
NMOCKOM 3epkare

MpenomneHune ceeTa. 3akoHbI NPenomMeHns
cBeTa. ABCONOTHLIN nokasaresnb
npenomMneHus

MonHoe BHYTPEHHEE oTpaxkeHue.
MpeaenbHbIN  Yron MOSIHOrO BHYTPEHHEro
OTpaxeHus

5.3.5

5.3.6

HOucnepcusa ceeta. CnoxHbIn coctaB 6enoro
ceeTa. LiBet

CobOupatowme wn paccemBalome IUH3bI.
ToHkaa nunH3a. POKycHOe paccTosiHue u
onTuyeckasi cuna TOHKOW NNH3bI.
lMocTpoeHne n3obpaxeHnn B cobmparoLmx n
pacceuBawoWmnx nuH3ax. Popmyna TOHKOWM
NMH3bI. YBenu4eHne, gaBaemoe JIMH30M

5.3.7

5.3.8

5.3.9

Mpegenbl NPUMEHMMOCTU reoMeTpUYecKomn
ONTUKK

NHTepdepeHunsa cBeTa. KorepeHTHble
NCTOYHUKMN. Ycnosus HabnaeHus
MaKCUMyMOB " MWHUMYMOB B
NHTEP(EPEHUNOHHON KapTUHE OT  ABYX
CUHA3HbIX KOrePEeHTHbIX MICTOYHUKOB

[Ovdpakums ceeTa. [undpakymoHHas
peweéTka. Ycnosue HabMAOOEHUS TNaBHbIX
MaKCMMYyMOB npwm nageHun
MOHOXPOMaTU4YECKOro cBeTa Ha
AN PAKUMOHHYHO peLLETKY

5.3.10

Monsipnsauma ceeta

5.3.11

5.3.12

TexHuyeckne yCTpoOMCTBA: O4YKKM, Nyna,
doToannapaTt, MPOEKUMOHHbIN  annapar,
MMKPOCKOMN, TENeckon, BOMOKOHHAas ONTuKa,
AndpakumoHHas peLuéTtka, nonspouna

MpakTnyeckne paboThbl. N3mepeHune
nokasatens npenomnexHnda. KMccneposaHue
CBOWUCTB n3obpaxxeHnn B NVH3ax.
HabntiogeHnune gucnepcum ceeTa

SNEMEHTbI CNELMANBHOW TEOPUW OTHOCUTENIBHOCTW

6.1

paHnubl  NPUMEHMMOCTM  KIlaCCUYECKOMN
MeXaHUKMN. MocTtynatbl Teopun
OTHOCUTESIbHOCTU: MHBAPWAHTHOCTbL MOAYISA
CKOpOCTM CcBeTa B BaKkyyme, npuHUMN
OTHOCUTESNIbHOCTMN OMHLUTENHA




OTHOCUTENBHOCTb OAHOBPEMEHHOCTMU.

6.2 3amegneHve BpeEMEHM U COKpalleHue
OJNNHBbI

6.3 OHeprvsi 1 MMNynbC CBOOOAHON YacTuLbl
CBaA3b MacCbl C 3HEprnem u UMMNynbCOM

6.4 cBOOOAHOM  YacTuupl. OHeprns  NoKos

cBobogHoOM YacTuubl

KBAHTOBAA ®UN3NKA

7.1

7.2

#HHHPar#INEMEHTbLI KBAHTOBOW OMTUKMN

711

7.1.2

7.1.3

®oToHbl. Popmyna [MnaHka cBA3M 3Hepruu
¢OoTOHa C ero 4actoTon. QHepPrust N UMNynbLC
doTOHa

OTkpbITME N uccrnegoBaHue oToaddeKTa.
OnbIThbI Arl. CtoneTtoBa. 3aKoHbI

doToadhpekTa
YpaBHeHve JnHwTernHa ana gotoaddekTa.
«KpacHasa rpaHuua» gotoadpekTa

7.1.4

[aeneHune ceeta. OnbiThl .H. Jlebepesa

7.1.5

Xnmun4yeckoe gencrteue ceeTa

7.2.1

7.2.2

TexHnyeckne yCTpoucTBa: (POTOINEMEHT,
doTOOaTHNK, conHeYyHas 6aTapes,
ceeToamon

CTPOEHME ATOMA

Mopgenb atoma TomcoHa. OnbIThl
Pesepdopaa no nccnegoBaHuo CTPOEHUS
atoma. lNnaHeTapHasa mogens atoma

MoctynaTbl bopa. Nany4eHne n nornoweHne
POTOHOB Npu nepexoge aTtomMa C OAHOro
YPOBHS 3HEprun Ha apyron. Buabl cnekTpos.
CnekTp ypOBHEW 3HEeprun atoma Bogopoaa

7.2.3

7.2.4

BonHoBble cBonctBa 4actuy. BonHbl ge
Bpownns. KopnyckynsipHO-BONMHOBOW
ayanusm.  [udpakuns  3MeKTpoHOB  Ha
KpucTannax

CnoHTaHHOE W BbIHYXOEHHOE U3fyYeHue.
YCTPONCTBO 1 NpmHUMN paboTbl nasepa

7.2.5

7.2.6

TexHnyeckne YCTPOWCTBA: CHEKTparnbHbIn
aHanu3 (CnekTpockon), nasep, KBaHTOBbLIN
KOMMNbOTEP

lNpakTnyeckne paboThbl. HabnogeHune
NIMHENYaToro cnekTpa

7.3

ATOMHOE AQPO

7.3.1

7.3.2

MeTogbl HabnwogeHns w© - peruncrpaumm
3NnemMeHTapHbIX YacTuLy

OTKpbITHE paanoaKTUBHOCTW. OnbiThbl
Pesepdopaa no onpegeneHnio coctaea
paguMoakTMBHOrO  um3ny4veHunsa. CBoKcTBa




7.3.3

anbga-, 6eta-, ramma-uanydeHuns. BnvsHue
pagMOaKTMBHOCTW Ha XUBblEe OpraHnU3Mbl

OTKpbITME NPOTOHA N HENTPOHA. HyKNoHHasA
mMogenb sgpa [enseHbepra — WBaHEHKO.
3apsg  agpa. MaccoBoe uucno - agpa.
N3oTonbl

7.3.4

Anbda-pacnag. OnEeKTPOHHbIN n
NO3UTPOHHbLIN GeTta-pacnag. Mamma-
n3nyyeHune. 3akoH pagMoakTMBHOIO pacnaga

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OHeprnsa CBA3M HYKINOHOB B sape. AaepHble
cunel. [ledekt maccol sapa

Flp,eprle peakuunn. [leneHve n cnHTes aa0ep

ApnepHbin peaktop. TepMoagepHbIN CUHTES.
Mpobnembl 1M nNepcnekTuBbl  S4EpPHOM
3HEpreTUKu. Jkonorunyeckue acnekTbl
SOEPHON SHEPreTUKn

AnemMeHTapHble yacTuubl. OTKpbITHE
NO3NTPOHa. dyHOaMeHTarnbHble
B3aMMOOEeNCTBUA

TexHnyeckune yCTpoKcTBa: Ao3nmeTp,
Kamepa BwunbCoHa, saepHbId  peakTop,
aToMHasa bomba

MpakTnyeckne  pabotel. KMccnegosaHue
TPEKOB YacTuL (Mo rotoBbIM hoTorpacumsim)

SNEMEHTbI ACTPO®U3NKU

8.1

Bua 3BésgHoro Heba. Cos3Be3gus, spkue
3B&3/bl, NNaHeTbl, UX BUANMOE ABUMKEHUNE

8.2

8.3

ConHe4yHass cuctema. [lnaHeTbl 3eMHOMN
rpynnbl. MNaHeTbl-rMraHTbl U UX CNYTHUKW,
KapnMKOBblE  MMaHETHI. Manble Tena
ConHeyvyHown cucTembl

ConHue, doTtocepa wu  atmocdepa.
ConHeyHas akTMBHOCTb

8.4

NcTounnk sHeprum ConHua v 3B€34

8.5

3BE3abl, WX OCHOBHbIE XapaKTEPUCTUKMU:
mMacca, CBeTMMOCTb, paguyc, TemnepaTtypa,
nx B3aUMOCBS3b. HAvarpamma
«CMeKTpanbHbiA KMacc — CBETUMOCTbY.
3BE3abl  rMaBHOW  MocrneaoBaTerbHOCTU.
3aBMCMMOCTb «Macca — CBETUMOCTb» ANS
3BE3[ MaBHOM NocneaoBaTenbHOCTU

8.6

###Par###BHyTpeHHee CTpoeHue 3BE3A.
CoBpeMeHHbIe npeacTaBneHns o}
npoucxoxaeHmn wn aponoumm ConHua wu
3BE3[. OTanbl XXN3HW 3BE3[,

8.7

Mneynbin [yt — Hawa [anaktuka.
CnupanbHas CTPYKTYypa ranakTukn,
pacnpegeneHne 3Bé€3d, rasa W nNbUn.




Monoxenne un gBwxeHne ConHua B
Manaktuke. [llnockaa wn  cepudeckasn
noacuctemMbl ["anakTukm

8.8

8.9

8.10

Tunbl ranakTuk. Pagmnoranaktnkm u kBasapbi.
YépHble ablpbl B sApax ranakTuk

BceneHHas. PacwupeHne  BceneHHoW.
3akoH Xabbna. PasberaHve ranakTuk.
Bospact u paguyc BceneHHon, Teopus
bonbworo B3pbiBa. Mogenb  «ropadven
BceneHHon». PenukToBoe nsnyyvyeHve
MacwTabHas CTPYKTYypa BcenexHon.
MeTaranaktuka. HepelweéHHble npobnembl
acTpoOHOMUU




NMPOBEPAEMbIE HA EI3 NO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA30OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLUEIN0 OBPA30OBAHUA

Kopn MpoBepsieMble TpeboOBaHMA K NpeAMeTHbIM pe3yribTatam
npoBepsieMoro OCBOEHUSA OCHOBHOM OOpa3oBaTeNibHOW NporpamMmbli
TpeboBaHuA cpeaHero obwero obpasoBaHusi

CdopMmnpoBaHHOCTL YMEHUA  pacno3HaBaTb  uUandeckue
1 aBneHnsa (npouecchbl) N OO6BbACHATb MX HA OCHOBE M3YYEHHbIX
3aKOHOB

o BnageHne ocHoBononararowmmm C*)I/I3I/ILIGCKVIMVI NMOHATUAMU U
BeJIM4YNHaAMWN, XapaKTepn3yroLnmm cb|/|3|/|-|eC|<|/|e npouecchl

CdopmMmMpoBaHHOCTb yMeHUi NPUMEHATb 3aKOHbI
KNacCM4yeCcKkoM  MeXaHWKW,  MOJSIEKYINSApHON  pU3MKn U
TEPMOLMHAMUKKN, INEKTPOAUHAMUKN, KBAHTOBOW (PU3NKM AONIS
aHanmsa 1 OOBbSACHEHUSI ABNEHUN MUKPOMMPA, Makpomupa u
Meramupa, pasnuyaTb  ycrnosusi  (rpaHuubl,  obnactu)

3 NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCeobLumi
xapaktep (yHOaMeHTasNbHbIX 3aKOHOB WM OrpaHUYeHHOCTb
NCNoNb30BaHUSA YaCTHbIX 3aKOHOB; aHanuaupoBaTtb
dunanyeckme npouecchbl, UCMNOMb3yd OCHOBHbIE MOMOXEHWS,
3aKOHbl Y 3aKOHOMEPHOCTH
CdopmMmnpoBaHHOCTb yMeHUs pasnuyaTb ycrnoBusi

4 NPUMEHMMOCTN MoeNnien uU3ndeckux Ten Uu npoueccoB
(sBneHnn)

CdopMnpoBaHHOCTL YMEHUA pellaTb pacyéTHble 3ajadn C
SIBHO 3a[JaHHOW N HESIBHO 3a[jaHHOW (pn3nYeckon MoLenbo: Ha
OCHOBaHWW aHanuaa ycnosus Bblbvpatb uanyeckme Moaenu,
oTBevawwme TpeboBaHMAM 3agayvn, NPUMEHATb OPMYyIbl,
5 3aKOHbl, 3aKOHOMEPHOCTM M MOCTynaTbl (PU3NYECKNX Teopui
npu WUCMNOMb30BaHMM MaTeEMaTUYECKMX METOOOB pPeLUEeHUs
3agad, nNpoBOAUTb pPaCYETbl HA OCHOBAHUM UMEKLLMXCS
AaHHbIX, aHanuaupoBaTb pe3ynbTaTbl U KOPPEKTUPOBaTb
MeTOAbl peLUEHNS C YHETOM NOJSTyYEHHbIX pe3ynbTaToB

PewaTtb Ka4yeCTBeHHble 3afjayu, Tpebywme npUMeHeHUs
3HaHUW M3 pasHbIX pasfernoB LWKOMbHOMO Kypca u3unku, a
TaKkKe  MHTerpauuu  3HaHUW U3 Opyrux  nNpegMeToB
€CTECTBEHHOHAY4YHOro  UMKNna: BbICTpauBaTb  fIOMMYECKYHO
LEenoYKy pacCyXgeHUn C OMnopon Ha WU3YyYeHHble 3aKOHbI,
3aKOHOMEPHOCTU U pun3nyeckme SBneHns

BrnageHne OCHOBHbIMM MeTO4aMW  Hay4yHOro  MO3HaHUSA,
ncnonb3yemMbiMn B oM3nKe: NPOBOANTL NPSMbIE N KOCBEHHbIE
N3MepeHns U3NYeCKUX BENMYUH, BbIOMpas onTUMaribHbIV
Crnocob M3MepeHUst U UCMONb3ys U3BECTHbIE METOAbl OLEHKU
7 norpewHocTen  U3MepeHun, nNpoBOAMTb  UCCredoBaHue
3aBMCUMOCTEN  (PUINYECKMX BEMNYMH C  MCMNOSIb30BaAHUEM
NPSIMbIX U3MEPEHNN, OBBACHATbL NOMyYeHHble pe3ynbTaThl,
ncnonb3ysa pusndeckne Teopumn, 3aKoHbl U NMOHATUA, N AenaTtb
BbIBOAbI; cobniogatb npasuna 6GesonacHoro Tpyda npu
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npoBeAeHnM nccrnenoBaHum B pamMkax y4yebHoro
SKCMepuMeHTa n y4ebHo-uccneaoBaTenbCkon AeATENBHOCTU C
Mcrnosnb3oBaHMEM UUGPOBLIX M3MEPUTENbHbLIX YCTPOWCTB U
nabopaTtopHoro obopyaoBaHus

CdopMnpoBaHHOCTL YMEHUW aHanuM3MpoBaTb U OLEHMBaTb
nocneacTemsi ObITOBOM W MNPOW3BOLACTBEHHOW OeATENbHOCTU
yernoBeka, CBA3aHHOM C (hn3nyecknmMm npoueccamu, ¢ NO3ULUN
3KONOrn4yeckomn ©es3onacHocTy; npeacTaBneHnm o)
pauMoHanbHOM MNpUPOLOMNONb30BaHUN, a TaKkKe pa3yMHOM
MCMNOMb30BaHMM  LOOCTWXKEHUA HAyKM W TEXHONormm Aans
AanbHenLwero pasBuTusa YenoBeyeckoro obuiecTtea

OBnageHune pasnuyHbiMu cnocobamm paboTbl ¢ MHGOpPMaLMen
dunanyeckoro cogepxaHusi ¢ MCNONb30BaAHNEM COBPEMEHHbIX
NHGOPMAaLMOHHBIX TEXHOSOrUM; pasBuTue yMEeHUM
KPUTUYECKOrO aHanm3a U OLEHKM OOCTOBEPHOCTW MONy4yaeMon
nHdopmMauum

CdopMnpoBaHHOCTbL YMEHU NMPUMEHATL OCHOBOMONaramLwmne
aCTPOHOMUYECKNE MOHATUSA, TEOPUM N 3aKOHbI ANsi aHanuaa um
06bACHEHNT PU3MYECKMX MPOLECCOB, MNPOUCXOAALIMX Ha
3B€3aXx, B 3BE3QHbIX CUCTEMAX, B MeXranakTuyieckon cpege;
ABWMXEHUNA HeDeCHbIX Ten, 3Bonounn 3B€3a n BceneHHom




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbLIX HA El3 MO

OU3UNKE

Kon
paspenal
TeMbl

1

1.1

Kon
3rieMeHTa

MpoBepsieMbIi 3nemMeHT coaepXXaHus

MEXAHWKA
KWHEMATUWKA

MexaHunyeckoe OBUXEHUE. OTHOCUTENBHOCTb
MexaHun4eckoro asmxeHusi. Cucrtema otcyéra

MaTepunanbHaga Touka.

Eé& panmryc-BeKkrop:
7t )=(xlz) oz ) 2(2)),

TpaeKTopIId,

HepeMenIeHIIe:
AT =7(t,))—T(t) =1, —17 =
= (Ax, Ay, Az),

YTb.
CrnoxeHne HEPEMEIJ]'EHIIIUIZ

Ay =4 +

CKopoCTb MaTepuarnbHON TOYKN:

U=— = }'=[L31_.U1_.u__].

=
Il
=&
—_
I

X,. aHaJOIIYHO v, =V, b_=Z,.

CrozkeHHe cKopocTell: o, =0, + 0, -

BbluncneHne nepemelLeHns n nytm matepuarbHON
TOYKM NPU NPSMOSIMHENHOM OBUXEHUN BAOSb OCU X
no rpadoumky 3aBUCMMOCTHU Ux(t)




-y

- _ Ap
YCKD[JEHIIE MAaTCepHATBEHOI TOHKIL a = —L =
t—sl)

At

a. =

.&L:',' ¢ o
: | =(v,),", aHAMOIMMHO a, = (v, )", a.=(i
'ﬂu Ar— . - o

const

PaBHomepHoe I'IpFIMOJ'IVIHeIZHOG OBWXEHUE!

xX(t) = xXg + Vpyt

ox

Ve (t) — vo, = const

Ox

PaBHOYyCKOpEeHHOE NPAMOSIMHENHOE ABWXKEHNE:



at

x(t)=x,+u, t+

v (t)=v, +at
a, = const

-

U;.T - U_ll.'c = EH.‘I.' [IJ _Il]

L
HPII IBILKESHIII B OTHOM HAIIPABICHIII IIVIE S5 = —

CBobogHoe napgeHue. YckopeHune cBO6OAHOMO
nageHus.

Vi

Yo o

0 Xo (
,D,BI/I)KeHI/Ie Tena, 6pOLLIeHHOFO nog yrnoMm a K
FOPU3OHTY:

[.1'{?} =X, +U,t=x+tU,cosa-f

-

e ,
V() =y, t Uyt +gJT =V, +U,sinao- I—STT

v (t)=uv, =vy,cosa

v (t)=v,, + gt =v,sino— gt

wR

KpuBonuHenHoe asmxeHune. [BumxeHne

MaTepuanbHOM TOYKM MO OKPY>KHOCTW.

Yrnosasi n NIMHENHAsA CKOPOCTb TOYKM:
v = wR




Mpu paBHOMEPHOM ABMXXEHUWN TOYKM MO OKPY>KHOCTU

_ 2T —>
w = i v
w
T
21T
21mu
. LleHTpocTpemMunTenibHOe yCKOpeHME TOYKN:
— vz — ZR
a
uc
R
v
2
w
2




1.2

. MNonHoe yckopeHne maTepmasnibHON TOYKN

1.2.1

TBéppoe Teno. [NoctynatenebHOe U BpallaTenbHoe
ABWXEHWe TBEpOOro Tena

ANHAMNKA

MHepumanbHble cucteMbl oTcyéTta. [lepBbii 3aKOH
HbtoToHa. NMpuHUMN oTHOCUTENBHOCTU [Manunes

1.2.2

1.2.3

Macca Tena. NnoTHoCTbL BellecTBa:
m

P=7

°

Cuna. lMpuHUMN cynepnosnumm cusm:

FpaBHO,D,eI7ICTB =F +F+..

paBHOOENCTB




BTopon 3akoH HbloTOHa: ons matepuanbHOM TOYKM

B NCO
Fl = ma1
F
1
1.2.4 m
a
1
Ap = FAt




1.2.5

At
npu
F = const
F
const
-——r—
£, Fy

TpeTnn 3akoH HbloTOHa Ana maTepuarnbHbIX TOYEK:

Fi; = —Fy

12

21




1.2.6

3aKoH BCEMUPHOIo TAroTeHuA: CWUIlbl NMPUTAXEHUA
mMexagy To4e4YHbIMKU MacCaMi paBHbI

mpm,
F=G 72
F
G
R
2
m

Cuna TtsxecTtun. LleHTp TakecTn Tena. 3aBMCUMOCTb
CWnbl TSHKECTUM OT BbICOTbI h Hag MOBEPXHOCTbHO
nnaHeTtbl paguycom RO:

GMm

"9 = Ry + h)?

mg




GMm

Cwuna ynpyrocTtun. 3akoH Nyka:

F, = —kx
F
1.2.7 X
-kx
Cuna TpeHusa. Cyxoe TpeHue.
Cwuna TpeHnsa CKONbXeHus:
Fp = uN
F
P
128 HN
Cwuna TpeHnsa NoKosi:
Ep < uN
F
P
<

uN




KoadppmumeHT TpeHus

[aBneHue:
I
P=7
p
S
1.2.9
F
L
1.3 CTATUKA
Tl
F
MOMEHT cunbl OTHOCUTENBLHO OCU BPaLLEHUS:
IM| = FI, roe | — nneyo cunbl
F
1.3.1
F
OTHOCUTENbHO OcK, npoxogsawen 4yepes Touky O
nepneHamKynsapHO PUCYHKY
LleHTp macc tena. LleHTp macc cuctembl
MaTtepuarnbHbIX TOYEK:
N myry + myry+...
1.3.2 wm =

my + my+...




.M.




B OAHOPOAHOM roJie TAXEeCTU

(g = const)

const)
LlEHTP Macc Tena COBMafaeT C ero LLEHTPOM TSHXKECTH

Ycnosus paBHoBecusi TBEpaoro Tena B NCO:
[M,+M,+...=0

1.3.3 I,
|F+Fy+...=0
#HHPari 3akoH lNackansa
#1.3.4
[laBneHune B xunakocTu, nokosuencs B CO:
p =po+pgh
p
s#pParis P
#1.3.5 0
+

pgh




1.4

#it#Partit
#1.3.6

#it#Part#
#1.41

3akoH Apxnmeaa:

>

FApx = —FaurrecH

F
Apx
P
BbITECH
ecnu Teno u xuakoctb nokosatca B UCO, To
Fapx = P9 VaurrecH
F
Apx
pgVv
BbITECH
YcnoBue nnasaHua Ten
3AKOHbI COXPAHEHWA B MEXAHUKE
Mmnynbc matepuanbHOW TOYKK:
p =mv




|/|MI'IyJ'IbC CUCTEeMbI TeJl:

p=p+pt...

P
p
1
#it#Partit
#1.4.2
+
p
2




3aKoH M3MEHEHNSI U COXPaHEHUSI UMNYIbCa:
B NCO

Ap = A(py + p2+...) = FigneunAt + FoguennAt+. ..

- -

H#t#Partit
#1.4.3

1BHELWH




At

2BHeLUH

At
+

B ICO , ecrin
Ap = A(py + pp+...) =0




#it#Part#
#1.4.4

- -

FlBHeLIJH + FZBHeLIJH+' =0

1BHELWH

2BHELH

PeakTnBHOE ABMxeHue

F
\*ﬁ(x‘

PaboTa cunbl Ha MarioM nepemMeLLeHnm:
A =|1f'| |,-'l'-.f'|-c05 a=F, - Ax




1.4.5

1.4.6

‘/(E“

—

D
MoLuHOCTb cunsbl:
ecrnu 3a Bpems

At
At
paboTa cunbl N3MeHSIeTCA Ha , TO MOLLHOCTb CUTbl
AAd
P=— =F-v-cosa
ﬁf Ar—

KuHeTn4yeckas QHEeprud MaTepmaanon TOYKN.

mv?  p?
Eyw=—F"=7—
2 2m
E
KNH
2
my
2
2m
p




3aKOH N3MEHEHUS1 KNHETUYECKON SHEPTUN CUCTEMBI
mMaTtepuanbHblx Todek: B UCO AEkmH = A1 + A2 + ...

MoTeHumanbHas QHEeprmna:
OnAa noTeHunarnbHbIX CUI

Ay = E1n0TeHu - EZnOTeHu,_= AEI‘IOTeHLl

12

1noTeHy,

147 2n0TeHL,

AE

noTeHL|,

[MoTeHumnanbHas aHeprus maTepuasribHOM TOYKM B
OAHOPOLHOM MNOJIE TSXKECTH:
Enoreny = mgh

noTeHy




1.5

mgh
[MoTeHumanbHasa aHeprus ynpyro
nedopMMpoBaHHOro Tena:

kx?
EI‘IOTeHLl, = T

NnoTeHL,

kx

1.4.8

1.5.1

3aKOoH U3MEHEHMS N COXPaAHEHUSI MEXaHNYECKOM
SHEeprunu:

Erex = By + Emm::—m-
B IICO AE,ex = Agcex nenoresn. can
B ICO AE,ex = 0, eClH Agcex menoresm cax = 0

MEXAHWYECKNE KONNEBAHUA U BOJTHbI

FapmMoHnyeckme konebaHus mMaTepuanbHOW TOYKMW.
Amnnutyga n dasa konebaHun. KuHematumyeckoe
onuncaxue:

x(7) = Asin| @t +o, )

v(f)=x/,
ald)=(v,),=—e'x)=a +o'x=0,
rge X - cMeweHne n3 paBHoBeECKUA.

[nHamunyeckoe onmcaHue:
ma, = —kx,

ma




1.5.2

-kx,
roe

2

. OTO 3HAYUT, YTO

-kx.

OHepreTnyeckoe onucaHne (3akoH COXpaHeHus
MEXaHNYECKON IHEPTUN):

3 ol ol ol
r.i.U‘+Ia* my,_ kA

2 2 2 2

Cs4sb amMnnuTyapl konebaHumn CMeLLeHuns
MaTepmanbHON TOYKM C amMnnnTygamu konebaHun
€€ CKOpPOCTU M YCKOPEHUS:

Upee =04, @ =04

Mepuoa n yacTtoTa konebaHui:

_2m 1
GEEERY
Mepuoa Marnbix CBOOOAHbIX KonebaHum

MaTeMaTU4eCKOro MasdaTHuKa:

T=21\/I
g

Meprvoag  cBobogHbIX  konebaHui  MPY>XUHHOIO
MasiTHUKA:




1
T=2m|—

k

1.5.3

1.5.4

BbIHYy>XOeHHble konebaHus. PesoHaHcC.
PesoHaHcHasa kpuBas
MonepeyHble © NpoaosfibHble BOMHbI. CKOPOCTb

pacnpoCTpaHeHus U AnNnHa BOJTHbI:
v
A=vT =—
v

NHTepdepeHums n gudpakumsi BOMH

1.5.5

3BykK. CkOpOCTb 3BYKa

MONEKYJTAPHAA ®UN3VKA. TEPMOONHAMNKA

2.1

MONEKYJTAPHAA ®UN3NKA

2.1.1

Mogenun CcTpoeHust rasoB, XWOKOCTEM M TBEPAObIX
Ten. lNycTb TepmoaMHamudeckass cuctema (Teno)
coctout 13 N oaumHakoBbix Monekyn. Torga
KONM4eCcTBO BeLLecTBa

N

‘U:N—A:

m
U




roe

— yucno Asoragpo, m — macca cuctemsl (Tena),

u
u
— MonsipHasa Macca BellecTsa
2.1.2 TennoBoe ABMXEHWE aTOMOB M MOSIEKYST BeLecTBa
2.1.3 B3anmopencrteume 4acTtul, BellecTBa
2.1.4 Onddpysms. bpoyHoBCKOe aBMXKeEHME
2.15 Mopaenb ngeanbHoro rasa B MKT
CBa3b Mexay AaBrneHneM 1 CpeaHen KUHETUYECKOM
3Heprven nocTynaTenbHOro TEMNMOBOro ABMXEHUNA
MONneKyn uaeanbHOro ra3a (OCHOBHOE YpaBHEHWe
MKT):
2.1.6 p=1mﬂv3=3n-i{%”‘ =Zn-g,.
3 3002 ’

rae m0 — macca OgHOW MOSEKY b,

n=7
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- KOHUEHTpauUnd MOJIEKYI

21.7 AbcontoTHasa Temnepatypa: T =t +273K

CeaA3b  TemnepaTypbl rasa CcO  cpedHe
KUHETUYECKOW aHepruen nocTynaTenbHOro
TENOBOro ABUXKEHWS €ro MOMEeKyI:

2.1.8

219 YpaBHeHue p = nkT

Moaenb naeanbHoOro rasa B TepMoanHaMuKe:

( VpaBrerme Merreeesa — Kiareipona
| BeIpaKeHHE [V BHYTPSHHEH JHEPTHH

VpaeHeHne MeHzneneepa — KianelipoHa (IpHM
3allHCI):

pRT

pV="_RT =vRT =NkT, p=
2.1.10 H H

BrIpakeHIe U1 BHYTPeHHell 3HepI OXHOATOM]

raza (IIpHIMeHIIMEBIe (JOPMEI 3aIIIcH):

U=3vRT =3 Nk =22 RT =ve T =2 p¥
2 2 2 2

2111 3akoH HanbtoHa  gnsa AaBneHus cmecu
o paspeXXeHHbIX ra3os:




p=p+pt...

[Be;

2.1.12

N3onpouecchl B paspeXeHHOM rase C MOCTOSHHbIM
yncnom mornekyn N (C NOCTOSAHHBbIM KONMYECTBOM
BelLecTBa V):

nsotepma (T = const): pV = const

nsoxopa (V = const):

1%
—— t
T—COTlS

const

bl

n3obapa (p = const):

v t
— = cons
T




2.1.13

const

["padpmyeckoe npeacTasneHne n3onpoLeccos Ha pV-,
pT-n VT- gnarpammax.

O0ObeanHEHHbIV ra3oBbIf 3aKOH:
pV .
— = cons
T

const

Ond NOCTOAHHOIo Kosfin4yecrtBa BeLlecTBa V.

HacblLeHHble n HeHacbILWEeHHbIe napsbl.
KayecTBeHHas 3aBUCUMOCTb NMOTHOCTU n
[aBrneHUs1 HacbILWEHHOro napa oT TeMnepaTypbl, UX
He3aBMCUMOCTb OT 06bEMa HacbILLEHHOro napa

2.1.14

BnaxHocTb BO3ayxa.
OTHOCUTENbHAA BNAXHOCTb:

b = Pnapa (T) _ Prapa (T)
Pracbiwnapa (T) Pracbiwnapa (T

-




HacblLWnapa

(7)

napa

o)

HacsblLLnapa

(7

napa

M3meHeHne arperatHbIX COCTOSIHMMA BeLlecTBa:

2115 ncrnapeHne n KoHgeHcauus, KuNneHne >XnakocTtu
5116 M3meHeHne arperaTHbiX COCTOSIHUA BeLlecTBa:
nnasrfieHMe N KpucTannmsauus
2.1.17 MpeobpasoBaHue sHeprum B as3oBbix Nepexogax
2.2 TEPMOOAVNHAMWKA
2.2.1 Tennosoe paBHOBeCKE K Temneparypa
2.2.2 BHyTpeHHsAs aHeprus
Tennonepenava Kak crnocob N3MeHeHNs
2.2.3 BHYTPEHHEN 3Heprum 6e3 coBeplleHns paboTbl.

KoHBekuus, TennornpoBogHOCTb, Nn3ny4vyeHmne




KonnyecTtBo TENNOTHI.
YpaenbHasa TennoémMKoCTb BELLECTBA C:

Q = cmAT
2.24 Q
cmAT
YpaenbHas Tennota napoobpasoBanuna L: Q = Lm.
2.2.5 YpenbHasa TennoTta nnasnenmsa A: Q = Am.
YpaenbHas TennoTta cropaHusa Tonnmea g: Q = gm
OnemeHTapHas paboTta B TepMmoanHaMuKe:
A = pAV
A
226 -
pPAV
BblumcneHnne pabotbl No rpaduky npouecca Ha pV-
anarpamme
[MepBbl 3aKOH TEPMOANHAMUKN:
Q12 =AUy, + A1 = (U — Up) + Agy
Q
12
AU
12
2.2.7
+
A
12
(U




~—

12

AanabarTa:

Qi2=0= A1, = (U; —Up) =AUy,

12

12




~—

AU

12

Btopon 3akoH TepmoguHamukn. HeobpaTumbie

2.2.8
npouecchl
MpuHUMNbI 4encTems TennoBblix MawnH. KIMM:
2.2.9 " "7 0o 0
XoHArp ZHarp XoHATp
MakcumanbsHoe 3HadeHue KI4. Uukn KapHo:
T.. —-T. T
max =Ty = = mmo_ ] — —mem
2210 n nI«.apum Tm Tm
YpaBHeHue TennoBoro 6anaHca:
Q1 + QZ + Qg"‘: 0
Q
1
+
Q
2.2.11
2
+
Q
3




3.1

3.1.1

QJIEKTPOANHAMWKA

OQJIEKTPUYHECKOE MNOJE

QnekTpusauns Ten n eé NPOSABNEHNS.
onektpuyeckm  3apag.  [OBa  Buga 3apsga.
OfieMEeHTapHbIN  3NeKTpuyYeckun  3apsd.  3akoH
COXpaHeHWs1 3NEeKTpUYecKoro 3apsaa

3.1.2

3.1.3

B3anmopgencrteue 3apagoB. ToueyHble 3apsabl.
3akoH KynoHa:
B OQHOPOAHOM BELLECTBE C AMNINEKTPUYECKOM
NPOHMLAEMOCTbIO

I3

F=k|‘?1|'|?:_ 1 _|‘?1|"?J

g1 4meg, 17

QneKkTpuyeckoe none. Ero jgencreune Ha
aneKkTpuyeckme 3apsabl

3.1.4

Hanps»kKE€HHOCTb 3NeKTpMUYeCcKoro nons:

i} F

AnpoGHbiit

q

NPOBHbLIN




3.1.5

[Mone To4e4vHoro 3apsaaa:

q
Er = kT'_Z
E
r
k
r
2
q
OgHopoaHOE none:
E = const.
E
const.

KapTuHbl NMMHWIA HaNPSXKEHHOCTU 3TUX Nonen

MoTeHumanbHOCTb ANIEKTPOCTATNUYECKOro noss.
PasHoCTb noTeHumanos 1 HanpsaXxeHume:

A1z = q(¢P1 — ¢2) = —qlA¢p = qU.




12

q(¢
1
¢
2
)
—-qA¢
qu.
|_|OTeHLI,I/IaJ'IbHaFI QHEeprnA 3apsaga
QNEeKTpoCTaTn4eCKOM norsie:
W =q¢p
q¢
A=—-AW
A
-AW
|_|0TeHLI,VIaJ'I ANEKTPOCTaTU4eCKOro non4:
w
¢ =—
q

S




3.1.6

CBA3b  HaNPsPKEHHOCTM  MOMIE U pasHOCTU
noTeHumanos ans OAHOPOOHOro
anekTpoctaTtuyeckoro nons: U = Ed

anIHLI,VII'I cynepno3nunn 3NTeKTpnU4eCKknx nonewn:

E :E1+E2+,¢):¢1+¢2+

Al




2
+
[MpOBOAHMKN B 9NIEKTPOCTATUYECKOM Mofe.
YcnoBue paBHOBECUA 3aps4oB: BHYTPU NPOBOAHMKA
Et=0
E
3.1.7
1
0
, BHYTPM M HA NOBEPXHOCTM NPOBOAHMKA ¢ = const
318 [OVanekTpukn B 9NeKTPOCTaTU4ECKOM  More.
T AnanekTpuyeckas NPOHULAEMOCTb BeLecTBa €
KoHgeHcaTop. OnekTpoEMKOCTb KOHAeHcaTopa:
q
C=—
U
C
3.1.9 u
q

SﬂeKTpOéM KOCTb MNJIOCKOro KoHageHcartopa:




eC

&€

3.1.10

MapannenbHoe coeauHeHne KOHOEHCaTOPOoB:
q = q1 + q2+""U1 = U2 :---'Cnapann - Cl + Cz‘l‘

q




napann

MocnenoBaTenbHOE COEAMHEHNE KOHOEHCATOPOB:

1 1 1
U=U+Up..,q1=q :---,C =C—+C—+...
nocn 1 2

U




nocn




OHeprusa 3apskeHHOro KoHAeHcaTopa:
_qU _CU* ¢q°
€T 27 2 2

3.1.11

qu




3.2

3.2.1

Ccu

3AKOHbI MOCTOAHHOIO TOKA
Cwuna Toka:

1_ A

MNocTosaAHHbIN TOK: | = const
[nsa noctoaHHOro Toka q = It

3.2.2

YcnoBus CyLLeCTBOBaHUS 3NIEKTPUYECKOro TOKa.
Hanps»kenne U n 3C E

3.2.3

3akoH Oma gns yvacTka uenu:

I_U
"R




SJ'IeKTpI/IHeCKOG conpoTtusIieHne. 3aBUCNMOCTb
conpoTmBneHna oaHOpOAHOro npoBOAHUKA OT €ro
ANMVHBbI U cedeHus. YaenbHoe conpoTtuserieHne

BeLlecTsa.
l

R = pg
R
3.2.4 P
S
/
NcTouHukm Toka. O1C nctoyHmka Toka:
E = ACTOpOHHI/IXCI/IJ'I
q
E
q
3.2.5
A

CTOPOHHUXCUN




BHyTpeHHee conpoTtmBIrieHne NCTOYHMKa TOKa

3.2.6

3akoH Owma ans NnoJsIHoOM (3amKkHyTOW)

anekTtpuyeckon uenn: E = IR + Ir, oTkyga
E
I=—
Rr

3.2.7

MapannensHoe coeauHeHMe NPOBOAHNKOB:
=1 +12+..,Ul=U2=...,

Lo 1.1,
Rapann Ry Ry 77

R

napann




NocnegoBaTenbHOE coeguHeHne NpPOBOAHWNKOB:
U=Ut1+U2+...,1=I12=..,
RI'IOCJ'I = Rl + R2+

nocn




PaboTa anektpuyeckoro Toka: A = |Ut.
3akoH [xoynsa — JleHua:
Q =I’Rt

Q

2
Rt

Ha pesuncrope
2

U
R:Q=A=12Rt=IUt=?t

3.2.8 Q




MowHoCTb SNEeKTPHUYECKOIo ToKa:

Ad n
P=— =1U
AL |5 g
TennoBas MOLLHOCTb, BblAerniseMas Ha pe3uncTope:
p=rr=L -
3.2.9 R
MoLWWHOCTb UCTOYHMKA TOKa:
AA
_ ‘©T. CHIT _
B = T =FEI
d Ar—0
CBobogHble HOCUTENU 3ANEKTPUYECKUX 3apsgoB B
npoBoAHuKax. MexaHu3amMbl NPOBOANMOCTU TBEPAbIX
3.2.10 MeTannos, PpacTBOPOB U pacnnaBoB 3MeKTPOnnNToB,
razoB. [lonynpoBogHukn.  [1onynpoBOAHNKOBbLIN
Anon
3.3 MAIHUTHOE MOJIE
MexaHunyeckoe B3auMOOencTBue MarHmMTOB.
MarHutHoe none. BeKTOp MarHUTHOW WHAYKUUMW.
MpuHUMN cynepno3numm MarHUTHbIX NOSIENn:
B = B1 + B2+ “
B
3.3.1 =
B




JInHUKM nHagykumm marHuTHoro nosns. KaptvHa nnHum
WHOYKUAW  MarHUTHOrO  NONs  MOSIOCOBOrO U
NnoaKoBOOOPA3HOro NOCTOSIHHBIX MarHUTOB

OnbIT Opctega. MarHMTHOE nofne nPoOBOAHMKA C
TOKOM. KapTuHa NUHUN MHAOYKLMM MarHUTHOro nons

3.3.2
AJIMHHOrO MpPSIMOro  NPOBOAHMKA W 3aMKHYTOro
KONbLIEBOro NPOBOAHMKA, KaTYLLKN C TOKOM
Cwuna Amnepa, eé HanpaBneHue u BeNUYMHa:
F, = IBlsina
A
333 IBlsina
, A€ a — yron mMexagy HanpasneHnem npoBOAHMKA U
BEKTOPOM
B
B
Cwvna JlopeHua, eé HanpaBneHne u BENUYNHa:
Fnop =l q | vBsina
3.34

Jlop




3.4

|glvBsina
roe a — yron mexagy Bekropammu

%

1

. [BmXKeHne 3apshkeHHOM YacTuubl B OOHOPOLHOM
MarHMTHOM none
QNEKTPOMAIMHUTHAA MHOYKUNA

[MoTok BEKTOpa MarHUTHOM NHOYKLMW:
® = B,S = BScosa

()
B
n
3.4.1
S
BScosa
7 B
%
G
340 fABneHne  anekTpomMarHutHom  mHAaykumu.  30C
T MHOYKUNU
3.4.3 3aKOH aneKTpoMarHMTHON nHaykumm dapages:



3.4.4

)

|E

SC vMHAyKUMKM B NPSIMOM NMPOBOAHUKE ASIMHOM |,
ABWXYLLLEMCS CO CKOPOCTbHO

v
"4
(v L1)
v
L

B OAHOPOAHOM MarHUTHOM rore B:

| E; |= Blvcosa

Blvcosa

, TOe a — yron mexzay BeKTopoM B 1 Hopmarnbto




+

K NMIOCKOCTU, B KOTOPOW NexaT BEKTOopb!

>

nv
/
"
%
: ecnu
l
/
1
1
B
B
, "
v




TO

| E; |= Blv
|E
i
I
Blv
3.4.5 Mpasuno JleHua
NHAYKTMBHOCTD:
L - )
o
L
/
3.4.6
(0))
, vnn @ = LI
CamonHgykumsa. 34C camonHayKumu:
AT
E, =—L—L =-LI,
Af —0
OHeprms MarHNTHOMO NOJIS KaTYLUKN C TOKOM:
LI?
Wim
w
3.4.7




3.5

3.5.1

LI

AJIEKTPOMATHUTHbBIE KOJIEBAHUA N BOJIHbI

KonebaTenbHbil KOHTYp. CBoboaHble
3MeKTpOMarHuTHble  konebaHuss B mnaeanbHOM
KonebatenbHOM KOHTYpe:

[ q(1) =, sin( 0t +@p)

lf['fﬁ] =g, =, cos( ot +@,) =1 cos( et +p)
®opmyna TomcoHa:

T = 2nVLC
T
21T
LC
, OTKyZa
21 1
w=—=—
T LC
w




21

LC

CeA3b amnnuTydbl 3apsga  KoHAeHcatopa C
aMmnnMTygon  cunbl Toka  NpuM CBOBOAOHbBIX
SNEKTPOMarHUTHbIX  KonebaHuax B maeanbHOM
KonebatenbHOM KOHTYpe:

gm:—

3aKkoH COXpaHeHWss aHepruM B mnaeanbHOM
KonebatenbHOM KOHTYpE:

3.5.2
353 BbIHy>XOEeHHblIE  3NeKTpPOMarHUTHble  KonebaHus.
" Pe3oHaHc
MepemeHHbIn TOK. [lpom3BoaCcTBO, nepefadya wu
notpebneHne anekTpn4eckomn aHeprm
3.5.4 cuv’ L' _cu’ LI’
+ = e = T — const.
2 2 2 2
CBoncTBa 3MEKTPOMArHUTHbIX BONH. B3aumHas
OpVEHTAUUNSA BEKTOPOB B 3fIEKTPOMArHUTHOW BOJSTHE
B BaKkyyMme:
355 T

E1lBl1lc




3.6

LUkana anekTpoMarHUTHbIX BOSMH. [lpumeHeHne

3.5.6

3NEKTPOMArHUTHbIX BOSTH B TEXHUKE U ObITY

OIMNTUKA

[MpsMonuHenHoe  pacnpocTpaHeHMe cBeTa B
3.6.1 oAHopogHoM cpefe. ToYeuHbI UCTOYHMK.  Jlyy

cBeTa

3aKOHbI OTpaXkeHUs ceeTa.

a=p

a

3.6.2
alp
S

3.6.3 [MocTpoeHne n3obpaxeHnn B NSIOCKOM 3epKane

3aKoHbI NpenomreHns ceeTa.

[MpenomneHuve ceeTa:

nysina = n,sing.

3.6.4

sina




2
sinp.
ABCONIOTHLIN NokasaTenb NPEeNoMMAEHNS:
C
Nage = —
abc v
n
abc
v
(o]
OTHOCUTENbHbIN NOKa3aTenb NPEeoMNeHNs:
n, vV
n = — = —
OTH nl vz
n

OTH




3.6.5

Xopa ny4ven B npusme.
1"1 = 1"2 - H].}']. = HJ}'J
CooTHOLWEHWEe 4acToT M COOTHOLUEHUE OfNH BOJSTH

npy nepexone MOHOXPOMATUYECKOro cBeTa Yepes
rpaHuUy pasgena AByX ONTUYECKUX cpen;

nH,<n ‘ 1y

/a'<"’|>\!l

[MonHoe BHYTpeHHee oTpaXKeHue.
MpenenbHbI Yyrosn NOSIHOrO BHYTPEHHENO OTPaXKEHUS:
. 1 n;
Sinap, = =—

nOTH nl




Sina

np

OTH

CobGupatowme 1 paccemBarolne nnH3bl. TOHKad

nunH3a. PoKyCHOe paccTosiHie U onTM4yeckas cuna
TOHKOW NMUH3bI;
3.6.6

1
D=—=
F




dopmyna TOHKOW JIMH3bI:
1+1_1
d f F

3.6.7




1
YBenuyeHne, gaBaemoe fnmMH30M:
Pk 1l
" H d
r
H
h
d
If
d #Tw
|
N\
F h
f
' o
B cny4ae pacceunBaroLLen fiMH3bI:
.6. 1
3.6.8 DO0=F = 50'







Xoa nyda, npolellero nuMH3y nog Npou3BosibHbIM
yrnom K eé rnaBHOM onTuyeckon ocu. [locTpoeHve
N300pakeHMn TOYKM W OTpe3ka npsMOA B
cobuparLmMx U pacceuBaloMX JIMH3AX U UX
cucTtemax

doToannapat Kak onTuyeckuin npubop. Mnas kKak

3.6.9
onTuyeckas cuctema
NHTepdepeHuua ceeTa. KorepeHTHble WCTOYHUKM.
Ycnosus HabnwogeHna MakcuMymMoB 1 MUHUMYMOB B
NHTEpPdEPEHLMOHHON KapTUHE OT ABYX CUHMA3HbIX
KOrepeHTHbIX MCTOYHWUKOB:
A
3.6. MAKCIIMYMET — A=2m—, m=0,+1,£2,%3 |
")
MITHIMYMBI — &-.={2m+1_];, m=0,+1,+2 +3
Oudpakumsa ceeta. [OuppakunmoHHas peLuéTka.
Ycnosne HabniogeHust rmaBHbIX MakCMMYMOB Mpu
HOpManbHOM MageHUM MOHOXPOMAaTUYECKOro ceBeTa
C ANWHOW BOMHbI A Ha peLléTKy ¢ nepnogom d:
dsing,, =mim=0,+/-1,+/-2,+/-3,...

asing

m
3.6.11

mA,
m
0,




1,
+/
2,
+/
3,
3.6.12 Auncnepcusa ceeta
4 KBAHTOBAA ®UN3NKA
4.1 KOPMYCKYNAPHO-BONMHOBOW AYANU3M
M'MnoTtesa M. lNnaHka o kBaHTax. ®opmyna lNnaHka:
411 _
E=hv
®POTOHbI. JHEprus doToHa:
h
E=hv= TC =pc
E
hv
A
4.1.2 o
he
pc
. Nmnynbc doToHa:
_E h h
P= c ¢ A
p




dotoappekt. Onbitel A.l'. CtonetoBa. 3akoHbl

4.1.3 doToadppekTa
YpaBHeHne JnHwTenHa ans gotoaddekTa:
ECbOTOHa = ABbIxoAa + Evmax
41.4

doToHa

ABbIxoga




hv

KNMHMax
rge ,
E b hc
=nv =—,
¢oToHa 1
doTOHa
hv
A
he
hc
Aguixopa = thp = o
Kp
BbIXoAa

Kp




Kp

he

EKI/IHmax

KMHMax

max

elU

3an

2
mv max

2

= eUsan




415

[laBneHune ceeTa.

[laBneHne cBeTa Ha MOMHOCTbI OTpPaXKatoLLyto
NMOBEPXHOCTb M Ha MOMHOCTbK MNOrMOLLAOLLYHO
NOBEPXHOCTb

4.2

®PUN3NKA ATOMA

4.21

[MnaHeTapHas mogesib atoma

422

Moctynatel bopa. WanydeHne wn nornoweHue
doTOHOB npu nepexofe artomMa C OAHOIO YPOBHSA
3HEepPrnn Ha apyrou:

_ 1 I, -E

mn

hv

™m
Y

4.2.3

JInHenyaTtble cnekTpol.
CnekTp ypoBHEW 3Heprum atoma Bogopoaa:

—13,63B
p _ 13638

" , n=123 _.

“

f

4.3

OPUN3NKA ATOMHOI O AAPA

4.3.1

HyknoHHas mogenb sigpa NenseHbepra — MiBaHeHkKo.
3apsag sagpa. MaccoBoe uncrno sigpa. NsoTtonbl

43.2

PaguoakTnBHOCTb.
Anba-pacnag:

A A4 4
7X—>75Y + ,He

beta-pacnag.
OneKTpOHHbIN B-pacnag;

A A [
X2 Y+ je+v,

[Mo3nTpOHHBIN B-pacnag:
A A O= . o
X5 + jE TV,

ramma-usnyyeHune

4.3.3

3akoH paanoakTUBHOro pacnaga:
-t

N(?)




4.3.4

nyCTb m — MacCa pagnoakTMBHOIO BellecCTBa.

Torpa
-t
m(t) =mgy* 2T

m()

AnepHble peakumn. [leneHve n cnHTes saep




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIDbI AJ1A YYEHUKA

METOAMYECKUE MATEPWUAIbI ONA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET
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