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NMOACHUTEJIbHAA 3AMNMUCKA

Mporpamma no uanke Ha ypoBHe cpeaHero obuiero obpasoBaHusa paspabotaHa
Ha OCHOBE nMONoOXeHun wn TpeboBaHUN K pesynbTaTaM OCBOEHUA OCHOBHOWM
obpasoBaTenbHOM nporpammbl, npeacraesneHHbix B rOC COO, a Takke C y4€TOM
depepanbHon paboyen nporpaMmmbl  BocnuTaHus w  KoHuenuun npenogaBaHus
yyebHoro npeameta «Pusmka» B obpasoBaTenbHbIX oOpraHu3daumax Poccuinckon
denepaumu, peanuayoLmMx OCHOBHble obpa3soBaTesibHble NPOrpaMmsl.

Mporpamma no ¢u3nke onpepensetr obsasaTenbHoe nNpegMeTHOe coAepkaHue,
yCTaHaBnMBaeT peKoMeHAyeMyl MocnefoBaTeNlbHOCTb U3y4eHUs TeM W pasferios
y4yebHOro npegmeTta ¢ y4ETOM MEXNPEOMETHbIX U BHYTPUNPEOMETHbIX CBA3EN, NOMMKM
yyebHOro npouecca, BO3pacTHbIX OcobeHHocTen oby4varowmxcd. [lporpamma no
pu3nke OaéT npeacTaBneHne O Uensax, coaep)kaHuu, obuwien ctpatermm obyyeHus,
BOCMUTaHUSA U pasBuTua obydarowmxca cpeacrsamm yyebHoro npegmeta «dusmkay» Ha
yrny6néHHOM ypoBHE.

M3y4eHne kypca umamkn yrinybrnéHHOro ypoBHs NO3BOMSAET peanvu3oBaTtb 3agaun
npodeccnoHanbHOM OpUeHTaLmm, HanpasieHO Ha co3gaHue YCNoBUN AS1S NPOSABEHUs
CBOUX MWHTENneKTyanbHbIX W TBOPYECKMX CMOCOBHOCTEN KaXObiM OOyyaroLmnmcs,
KOTOopble  HeobxoguMMmbl ANA  NPOAOIMKEHUsT  obpasoBaHMsi B OpraHu3aumsix
npodeccuoHanbHoro  obpasoBaHUA NO  Pa3fMYHbIM  (PU3NKO-TEXHUYECKUM U
NHXXEHEPHbIM CreunanbHOCTSM.

B nporpamme no ¢usuke onpenenstoTca nnaHupyemble pesyrbTaTbl OCBOEHUS
Kypca (u3nkn Ha YypoBHe cpegHero obuwero obpasoBaHus:  NIMYHOCTHbIE,
MeTanpeagMeTHbIE, npegMeTHble (Ha yrny6néHHom YPOBHE). Hay4Ho-
METOLONIOrMYEeCcKkon OCHOBOWM Ans  paspaboTkm TpeboBaHWM K NIMYHOCTHbLIM,
MeTanpegMeTHbIM U NpeaMeTHbIM pesyfnbTaTtam 0byyatoLmxcs, OCBOMBLLMX NPOrpaMmmy
no ¢wuanke Ha ypoBHe cpeaHero obuwero obpasoBaHUs Ha yrrybréHHOM YpOBHe,
ABNAETCA CUCTEMHO-AEATENbHOCTHbIN NOAXO0L4.

Mporpamma no cusnke BKIOYaAET:

nnaHupyemble pesynbTaTbl OCBOEHUSA Kypca (pusnkn Ha yrnybnéHHom ypoBHe, B
TOM YuUcne nNnpegMeTHble pe3ynbTaThbl NO rogam oby4vyeHus;

cogepxaHue y4ebHoro npeameTa «dPnsmka» no rogam obyyeHus.

Mporpamma no u3nke wnMMeeT MNPUMEPHLIN Xapaktep W MOXeT ObiTb
MCNOoNb30BaHa yunTensamMmm uU3nkmn ns cocTaBneHms CBoux pabounx nporpamm.

lMporpamma no u3nMke He CKOBbIBAET TBOPYECKYD WHULMATUBY yyuTenem wu
npeaocTaBnsaeT BO3MOXHOCTM NS peanu3auun pasnnyHbiX METOAMYECKMX NOAXOO0B K
npenogaBaHuilo  U3MKKU Ha yrrybrnéHHOM ypoBHE MNpU  YCINOBUM  COXPaHEHUs
oba3aTenbHOM YacTu coaepXaHna Kypca.

dusmka Kak Hayka 0 Hambonee obLKMX 3aKOHaX NPUPOAbI, BbICTYNas B KayecTse
yyebHOro npeameTa B LUKOSE, BHOCUT CYLLECTBEHHbIW BKMag B CUCTEMY 3HaHMM 06
okpyxawwem mupe. LkonbHbIM KypCc uU3MkM — cuctemoobpasywowmi  gns
€CTeCTBEHHO-Hay4HbIX Y4eBHbIX NpeaMeToB, NMOCKONbKY PU3NYECKME 3aKOHbI fnexaTt B
OCHOBE MpOLIECCOB W SBMEHUNA, U3Yy4aeMblX XuMuen, 6uonorven, quanyeckon
reorpacpmen n actpoHomumen. Micnonb3oBaHMe M aKTUBHOE MPUMEHEHNE PU3NYECKNX
3HaHW onpegenuno xapaktep n 6ypHoe pa3BuTME pa3HOOOpasHbIX TEXHOMOMMA B
chepe 3HepreTukn, TpaHCcnopTa, OCBOEHUA KOCMOCA, NOMyYeHUs1 HOBbIX MaTtepuaros C
3ajaHHbIMU cBorcTBaMU. 3yyeHne oM3nkn BHOCUT OCHOBHOW BKMag B hopMupoBaHue
€CTeCTBEHHO-Hay4YHOW KapTuHbl Mupa oby4atouerocss, B OpPMUPOBAHNE YMEHWN
NPUMEHSITb HaY4YHbIN MeTOoL NO3HaHUS MPU BbINOSTHEHUN MU YYEBHbIX MCCreaoBaHUN.

B ocHOBY Kypca hun3nkm Ha ypoBHe cpegHero obLiero obpasoBaHusi NONOXEH psa
naemn, KOTopble MOXHO paccMaTpuBaTb Kak MPUHUMMIbI €r0 NOCTPOEHUS.



Udess uenmocmHocmu. B COOTBETCTBUM C HEWN KypC SABMSETCS JIOrMYecKu
3aBEPLUEHHBbIM, OH COAEPXUT MaTepuan M3 BceX pasfenoB (PU3MKKW, BKMOYaAET Kak
BOMPOChI KITaCCUYECKOMW, TaK U1 COBPEMEHHON (PU3NKN.

Udesi zeHepanusayuu. B cooTBeTCTBMM C Hel Martepuan kKypca ¢uU3NKn
06beMHEH BOKpYr dmsnyeckmx Teopuin. Begywmm B Kypce siBnsieTca oopMmpoBaHue
npeacTaBneHnn 0 CTPYKTYPHbIX YPOBHAX Matepuu, BeLLeCcTBe 1 rnore.

Udess eymaHumapuszayuu. EE peanusaumss npegnonaraet WCNONb30OBaHUE
ryMaHuUTapHoOro noteHyuana pmsamyeckon Hayku, OCMbICIIEHNE CBA3WN Pa3BUTUA PUNKK
C pasBuTMeM obuwiecTBa, a TakKkKe C MMPOBO33PEHYECKUMU, HPABCTBEHHbIMU U
3KonornyeckumMmu npobrnemamu.

Udess npuknadHoli HanpasneHHocmu. Kypc usnkm yrny6néHHOro ypoBHS
npegnonaraet 3HAKOMCTBO C LUMPOKUM KPYrOM TEXHUYECKUX W TEXHOMNOrnYeckmx
NPUNOXEHNA U3YYEHHbIX TEOPUA M 3aKOHOB. lMpy 3TOM paccmaTpuBalOTCs Ha YpOBHE
obLWwux npeacTaBneHuin U COBPEMEHHbIE TEXHUYECKNE YCTPOMCTBA, U TEXHOSTOMNM.

Udesi 3konoeusayuu peanu3yetca MNOCPeACTBOM BBEOEHUS 31EMEHTOB
cofepXaHusi, MOCBALLEHHbBIX 3KOMorM4yecknm npobremam COBpPeMEHHOCTU, KOTopble
CBSi3aHbl C pasBUTMEM TEXHUKM W TEXHOMNOMMW, a Takke obcyxaeHna npobrem
paunoHanbHOro NPUPOaONONbL30BAHUSA N IKONTOrM4Yeckon 6e30nacHOCTH.

OcBoeHMe cogepxaHus nporpaMmmbl MO OU3NKE OOIMKHO ObITb MOCTPOEHO Ha
NPUYHUMMNAX CUCTEMHO-AEATENbHOCTHOrO noaxoda. Ana dwusnku peanusaumsa 3TUX
npvHUMNOB 6asnpyeTcs Ha WCNONb30BaHMM CaMOCTOSITENBbHOIO 3KCMEpPUMEHTaA Kak
NOCTOSIHHO AencTBytoLero gakropa y4ebHoro npouecca. nsa yrnybrnéHHOro ypoBHSa —
9TO CMUCTEMa CaMOCTOATENIbHOrO YYEHUYECKOro 3KCMEpPUMEHTA, BKIOYAKOLEro
PpOHTanNbHbIE YY4EHUYECKME OMbIThbl NMPU U3YyYEeHUN HOBOro Martepuana, nabopatopHble
paboTbl U paboTbl npakTukyma. [lpu 3TOM BO3MOXHbI ABa cnocoba peanusauum
dmanyeckoro npaktukyma. B nepBom cnyyae npakTtukym nposoamntcs nmbo B koHue 10
n 11 knaccos, NMGO Nocne NepBoro 1 BTOPOro Nonyroanin B KaXKAOM U3 3TUX KNacCoB.
BTopoi cnocob — aTo nHTerpaumsi paboT npakTukyma B cuctemy niabopaTtopHbix paboT,
KOTOpble NPOBOAATCA B npoLecce u3yvyeHus pasgena (temol). MNpu atom noa pabotamm
NpakTUKyMa MOHMMAaeTCa CaMOCTOATENbHOE WUCCcrneaoBaHWe, KOTOpoe MpoBOAUTCS MO
PYKOBOLCTBY CBEPHYTOro, 0606LWEHHOro B1uaga 6e3 nowaroBom NHCTPYKLNN.

B nporpamme no pusmke cuctema yvyeHMYECKOro aKcrnepumMmeHTa, nabopaTtopHbIX
paboT n npakTukyma npeacTaBfeHa efuHbiM nepedHem. Boibop Tematuku gns atux
BMOOB  YYEHMYECKUX  MpaKTMYecknx  paboT  ocylecTBnseTcsa  y4yacTHUKaMu
obpasoBaTenbHOro npouecca UCXoast 3 0COBEHHOCTEN NMOYPOYHOro MaHMpoOBaHUSA U
OCHalleHus kabuHeTa dusuku. Npn aTom obecnevnBaeTca oBnageHne obyyarowmmmncs
YMEHNAMWN NPOBOANTL NPSAMbIE N KOCBEHHbIE U3MEPEHUS, UCCneaoBaHNst 3aBUCMMOCTEN
PU3NYECKMX BEMNNYMH U NOCTAHOBKY OMbITOB MO NPOBEPKE NPeanoXeHHbIX rMnoTes.

Bonbloe BHMMaHue yOoensieTcsl pelleHu0 pPacyéTHbIX M KayeCTBEHHbIX 3adad.
Mpu aTom Ans pacyETHbIX 3aJay NPUOPUTETOM SABMSIOTCA 3af4ayvn C ABHO 3aJaHHOWN U
HEesIBHO 3aJaHHOM (U3NYECKOW MOAENbo, MNO3BONANOLWME NPUMEHATb WN3YYEHHbIE
3aKOHbl W 3aKOHOMEPHOCTM KakK W3 OOHOro pasgena Kypca, Tak M UHTerpupys
NPUMEHEHNE 3HAHW M3 pasHbiX pasgenoB. [Nsi Ka4ecTBEHHbIX 3agady NpUopuTETOM
ABNATCA 3a4aHnsA Ha 0ObscHeHWe/npeackasaHne NpoTekaHNa PU3NYECKUX ABNEHUI U
MPOLIECCOB B OKpYXXaloLen Xu3Hu, Tpebyrowume Bbibopa dusnyeckon mopenu ans
CUTYyaunn NPakTUKO-OPUEHTUPOBAHHOIO XapakTepa.

B cooteBetctBUM C TpeboBaHuamun PrOC COO k maTepuanbHO-TEXHUYECKOMY
obecneveHunto y4yebHOro npouecca Kypc u3nku yrinyoGrnéHHOro ypoBHSI Ha YpOBHE
cpegHero obuwero obpas3oBaHMA [OOIMKEH u3yyaTbCA B YCNOBUAX MNPEeAMETHOro
kabuHeta. B kabuHeTe u3Mkn [OOmMKHO ObITb Heobxogumoe nabopaTopHoe
obopyaoBaHMe ONsi BbINOSTHEHUST yKa3aHHbIX B MporpaMmme no usnke yYeHU4ecKmx



onbITOB, NabopaTopHbIX paboT u paboT npakTMKkyma, a Takke OeMOHCTpauMOHHOe
obopynoBaHue.

[emoHcTpaumoHHoe obopynoBaHue hopmmnpyeTcs B COOTBETCTBMM C NMPUHLMUNOM
MUHUManbHONW [OO0CTAaTOMHOCTM W obecrnevynBaeT [MOCTAHOBKY MEPEYUCIIEHHbIX B
nporpamme no u3MKe KIHYEBLIX OEMOHCTpauMi Ons WUCCRNeAoBaHUs M3y4YaeMblX
ABNEHNA N NPOLLECCOB, 3MMUPUYECKUX U DYHAAMEHTAlNbHbIX 3aKOHOB, UX TEXHUYECKUX
NPUMEHEHNIA.

JTabopaTtopHoe ob6opyaoBaHMe AN YYEHUMYECKUX  MpPaKTUYEeCcKnx  paboTt
dopmMuMpyeTca B BUAE TeMaTMYECKMX KOMMMEKTOB U obecneynBaeTcsa B pacyéte 0gHOro
KOMMNnekTa Ha pAByx oby4vawowmxcsa. TemaTudeckne Komnnektol nabopaTtopHOro
obopyaoBaHMa  OOMKHbl  OblTb  MOCTPOEHbI Ha  KOMMMEKCHOM  UCMOfb30BaHUN
aHarnorosbIX N LNPOBLIX NPUBOPOB, a Takke KOMMNbIOTEPHbLIX U3MEPUTENBHbIX CUCTEM
B BuAe UuMdpoBbIX NabopaTopuii.

OCHOBHbIMM LIENAMU N3Yy4EHNSA PU3NKN B 06LLEM 0O6pa3oBaHUM SABMAIOTCA:

opMMpOBaHNE UHTEpPECA U CTPeEMEHNa OBy4valoLMXCa K Hay4HOMY M3YyYEHUHO
Npuvpoabl, pasBUTUE NX UHTENNEKTYarbHbIX U TBOPYECKUX CMOCOBHOCTEN;

pasBuMTME MNpencTaBneHMn O HayyHOM MeTode MO3HaHuA u dopmupoBaHue
nccneaoBaTenlbCKOro OTHOLLEHUS K OKPYXXaloLWNM SABNEHUSIM;

opMMpPOBaHNE HAy4YHOrO0 MWUPOBO33PEHMSA Kak pesynbTata M3y4eHUst OCHOB
CTPOEHUSA MaTepun 1 pyHaaMeHTanbHbIX 3aKOHOB (OU3NKN;

oOpMMpPOBaHNE YMEHUN OOBACHATH SABMEHMA C MCMOMb30BaHWEM (OU3NYECKNX
3HaHUN N Hay4YHbIX AOKa3aTenbCTB;

dopMMpoBaHMe NpeacTaBneHnn O ponv  U3MKKM  ANs  pasBuUTUS  OPYrux
€CTEeCTBEHHbIX HAaYK, TEXHUKN N TEXHOSOINN,

pa3BuTue npeacTaBneHnn O BO3MOXHbIX cpepax byayuwien npodeccuoHanbHOM
AEeATEeNbHOCTU, CBA3aHHbIX C (PU3NKOM, NOATOTOBKA K AarbHenweMy obydYeHno B 3TOM
HanpaBneHuu.

[ocTwxkeHne 3TuX Lenen obecneynmBaeTca peLleHneM cregyrwmux 3agad B
npouecce n3yyvyeHnsa Kkypca usnkm Ha ypoBHe cpeaHero obuiero obpasoBaHus:

npnobpeteHne cuctembl 3HaHun 06 oOwmx uUanyecknx 3akKOHOMEPHOCTSX,
3aKOHax, TeopusiX, BKMNOYasi MexXaHuKy, MOMEKYNApHy0 un3nKy, aneKTpoanHaMUKY,
KBaAHTOBYIO (OM3UKY U 3NIEMEHTbI aCTPOOU3NKN;

OpMMpPOBaHNE YMEHUN MPUMEHSTb TEOpPEeTMYEcKMe 3HaHua Ons o0bbscHeHus
PU3NYECKNX NABMNEHUA B Npupode W AN MNPUHATUA NPaKTUYEeCKUX peLleHun B
NOBCEOHEBHOM XXN3HMU;

OCBOEHME CNocobOB peLleHnst pasfiMyHbIX 3a4ay C ABHO 3agaHHOW hmanyveckom
MOAENbo, 3adad, noAapasyMeBalWmMX CaMOCTOATENbHOE co3daHue (usandeckomn
Mo4enu, agekBaTHOW yCrNoBMAM 3a4ayu, B TOM YMcne 3agad MHXEHEPHOro Xxapakrepa;

NOHMMaHNe PU3NYECKUX OCHOB U MPUHLMNOB AENCTBUSA TEXHUYECKUX YCTPOMCTB U
TEXHOMOrMYEeCKNX NPoLLeCCoB, X BANAHUS HA OKPY>KaKOLLYHO cpeay;

oBnageHMe MeTodaMM CaMOCTOSITENbHOTO MfaHMPOBaHUA W MNPOBEAEHMS
PU3NYECKMX IKCMEPUMEHTOB, aHanmsa 1 uHTepnpeTaumm nHdopmaumm, onpegeneHus
AOCTOBEPHOCTUN NOSTYYEHHOrO pe3ynbTaTa;

cos3daHue YCroBuMh Ans  pasBUTUS  YMEHUN MNPOEKTHO-UCCreaoBaTenbCKoNn,
TBOPYECKOW AEATENbHOCTMY;

pa3BuUTUE MHTEpeca K cdepamM npodeccnoHanbHOW OEeATENbHOCTU, CBS3aHHOW C
dom3nNKOoWN.

B cootBetctBUM ¢ TpeboBaHnsmn GIrOC COO yrny6néHHbIN YPOBEHb U3YYeHUS
yyebHoro npegmeta «dPusmka» Ha ypoBHe cpefHero obuero obpasoBaHus BblbnpaeTca
obyyarowmnmMmcs, MNNaHUpyLWMMKU NpoaormkeHMe obpasoBaHnA MO CheumanbHOCTSAM
PU3NKO-TEXHNYECKOTO Npodounns.



Ha wn3yyeHune usmkn (yrnyGnéHHbIA ypoBEHb) Ha YPOBHE cpegHero obuiero
obpasoBaHna otBoautcs 340 vacos: B 10 knacce — 170 yacos (5 4acoB B Hegentw), B
11 knacce — 170 4acos (5 4acoB B Hefernto).

Mpepnaraembln B nporpamme Mo u3Mke nepevyeHb nabopaTopHbIX W
npakTuyecknx paboT ABNsSEeTCS pPeKOMEHOOBaHHbIM, Yy4YuTenb [Aenaet  Bblbop
npoBefeHuss rnabopaTopHbiXx paboT M OMbITOB C  YYETOM  UHOMBUAOYaNbHbIX
ocobeHHocTen oby4atoLmxcs.



COOEPXAHUE OBYYEHUA
10 KNACC

Paspen 1. Hay4yHbIn MeTOo4 NO3HaHUA NpUpoAabl.

dusnka — dyHgameHTanbHas Hayka O npupoge. HayyHbli MeTon MO3HaHUsA n
MeToAbl nccnegoBaHust PU3NYECKNX SBNEHUMN.

OKCNepyMEHT M Teopuss B npouecce Mo3HaHuA npupodbl. HabnwogeHue un
9KCNepuMEHT B (pusunke.

Cnocobbl un3amepeHuss U3NYECKNX BenuMYMH (aHanoroBble U UUdPOBbIE
n3mepuTenbHble NPUBOPbLI, KOMMBIOTEPHbIE AATYMKOBbLIE CUCTEMDI).

MorpeLlHoCTn n3MepeHnn ranyecknx BENMYNH (abcontoTHaa U OTHOCUTENbHAs).

MopgenupoBaHue @U3NYECKUX SBIIEHUA U MPOLECCOB (MaTepuaribHas TO4Ka,
abconoTHO TBEpPAOE TeNo, uaeanbHasa XWOKOCTb, WAaeanbHbIA ra3, ToYeYHbl 3apsag).
'MnoTes3a. Pu3myecknit 3aKoH, rpaHnLbl ero NPUMeEHNMocCTn. dPusmyeckast Teopus.

Ponb n mecto gomsnkn B opMmMpoBaHUM COBPEMEHHON Hay4YHOW KapTUHbI MUpPa, B
NpaKkTU4eCcKon OesATenbHOCTH Noaen.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

M3mepeHne cunbl ToKa M HanpshkeHus B LEenu MOCTOSHHOrMo TOKa Mpu NMOMOLLM
aHarnoroBbIX 1 UNPOBbLIX U3MEPUTENbHbLIX NPUBOPOB.

3HakoMcTBO C uudpoBon nabopatopuen no usmnke. lMpumepbl n3MepeHus
PU3NYECKNX BENNYMH NPU NOMOLLN KOMMBbIOTEPHbIX aTYNKOB.

Paspen 2. MexaHuka.

Tema 1. Kunemamuka.

MexaHunyeckoe gBwxkeHune. OTHOCUTENBHOCTb MEXAHUYECKOro  [BUXKEHUS.
Cuctema oTcuéTa.

Mpamas n obpaTHada 3agayun MexaHuKu.

Pagunyc-BekTop MatepuarnbHOW TOYKW, ero NpOeKLUMM Ha OCK CUCTEMbI KOOpAMHAT.
TpaekTopus.

lMepemelleHne, cKoOpoCTb (CpedHss CKOpPOCTb, MFHOBEHHasi CKOPOCTb) W
yCKOpEeHMe MaTepuanbHOM TOYKN, X NPOEKUUN Ha OCx cucTeMbl koopauHaT. CrnoxeHue
nepemeLLeHnn 1 CriokeHmne CKOpPOCTEN.

PaBHOMepHOE W paBHOYCKOPEHHOE MPSMOSIMHENHOE [OBWXeHue. 3aBUCUMOCTb
KOOpAWMHAT, CKOPOCTU, YCKOPEHUS U NYTU MaTepuaribHOW TOYKM OT BPEMEHU U UX
rpadpukun.

CBobogHoe napgeHue. YckopeHue cBobogHoro nageHus. [BwkeHue Tena,
OpoLueHHOro noa yrnomM K ropusoHTy. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHUS
MaTepuanbHOW TOYKM OT BPEMEHU U NX rpadonKu.

KpuBonnHenHoe fOBwxeHue. [BwxeHne MaTepuarnbHOM TOYKM MO OKPY>KHOCTW.
Yrnosasi n nuHenHas CKOpPOCTb. Mepuopn n yactoTa obpalleHus.
LleHTpocTpemuTensHoe (HOopManbHOE), KacaTenbHoe (TaHreHuuanbHoe) W MNOSHoe
yCKOpeHue matepuanbHON TOYKN.

TexHnyeckne yCcTponucTBa U TEXHOSOrMYeckne NpoLecchl: CNMOOMETP, ABMXKEHUEe
CHaps4o0B, UernHble, LecTepéHyaTtble U peMEHHbIE Nepeaayn, CKOPOCTHbIE NUATHI.

HdemoHcmpayuu.

Mogenb cuctembl OTCYETa, WKOCTPAUMS KUHEMATUYECKUX XapaKTepUCTUK
ABVXKEHUS.

Cnocobbl nccneaoBaHns OBUKEHWUNA.

UnniocTtpaums npegenbHoro nepexoga u usmepeHmne MrHoOBEHHOWM CKOPOCTW.

MpeobpasoBaHune ABMKEHWNIA C UCMONb30BaHUEM MEXaHM3MOB.

MapeHue Ten B BO34yXe U B pa3pexXeHHOM NPOCTPaHCTBe.



HabniogeHne paBuxeHuss Tena, OpPOWEHHOrO MNOA4 YrAOM K TFOPU3OHTY U
rOPU30OHTarnbHO.

HanpasneHune ckopocTu Npu ABMXXEHUN MO OKPY>KHOCTMW.

MpeobpasoBaHue yrnoBon CKOPOCTU B peayKTope.

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

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabomabl, IPakKMUKyM.

M3yyeHne HepaBHOMEPHOro [ABMXEHUS C LUenbl onpeaeneHns MrHOBEHHOM
CKOPOCTH.

M3mepeHne yckopeHus npu NpAMOSIMHEMHOM PaBHOYCKOPEHHOM ABWXXEHUW MO
HaKMOHHOWM MIOCKOCTW.

MccnepoBaHume 3aBUCUMOCTY MYTW OT BPEMEHU NPU PaBHOYCKOPEHHOM OBVXXEHUN.

M3mepeHne yckopeHnsi cBobogHOro nageHnsa (PekomMeHOoBaHO MCMONb3oBaHME
undopoBou nabopatopum).

N3yyeHne gBwkeHusa Tena, OpoOLEeHHOro ropm3oHTanbHo. [poBepka rmnotesbl O
NPSAMON NPONOPLMOHANbHON 3aBUCMMOCTU MeXAy OalfibHOCTbIO MOSIéTa M HavarbHOMU
CKOPOCTbIO Tena.

M3yyeHune gBuxKeHUs Tena no OKPYXHOCTU C NOCTOSIHHOW MO MOAYM0 CKOPOCTLIO.

MccnepoBaHue 3aBMCcMMOCTU nepuofa obpalleHms KOHUYECKOro 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 cynepnosnumm cun.

BTopon 3akoH HbloTOHa Ans MmatepuanbHOW TOYKM.

TpeTun 3akoH Hb0TOHa ANA MaTtepuarnbHbIX TOYeEK.

3aKOH BCEMWPHOrO TArOTEHUS. OKBMBASNIEHTHOCTb MPaBUTAUMOHHON N UHEPTHOW
Maccsbl.

Cuna Ttsxectn. 3aBMCUMOCTb YCKOPEHUSA CBODOOAHOrO nNageHusa OT BbICOTblI Hag
NOBEPXHOCTbLIO MMaHEThI U OT reorpadmyeckon WnpoTbl. [BmkeHne HebGEeCHbIX Ten n nx
cnyTHuUKoB. 3akoHbl Kennepa. lNepBasa kocMmnyeckasa CKOpoCTb.

Cwuna ynpyroctn. 3akoH 'yka. Bec Tena. Bec Tena, ABMXyLLErocsa C YCKOPEHUEM.

Cuna TpeHusa. Cyxoe TpeHne. Cuna TPEHUSI CKOMBbXEHUA U Cuna TPEHUS MOKOS.
KoadbpuumeHT TpeHus. Cuna conpoTMBREHUS NPU OBWXKEHUN Tena B KUOKOCTU Win
rase, €€ 3aBUCMMOCTb OT CKOPOCTU OTHOCUTENBbHOIO ABVXEHUS.

[aeneHune. 'mopoctatnyeckoe aasneHune. Cuna Apxnmeaa.

TexHn4eckne ycTponcTBa U TEXHONOrMYeckne NpoLecchbl: NOAWNMHUKN, OBUXKEHNE
MCKYCCTBEHHbIX CMYTHUKOB.

HdemoHncmpauyuu.

HabniogeHne ABMXEHMA Ten B MHepUuManbHbIX M HEUHepumanbHbIX CUCTEMaX
OoTCYéTa.

MprHUMN OTHOCUTENBbHOCTM.

KayeHve oByx UMNUHOPOB MW WAPOB Pas3HON MacChl C OAMHAKOBBIM YCKOPEHMEM
OTHOCMUTENBbHO HENHEPLIMANbHOM CUCTEMbI OTCHETA.

CpaBHeHVe paBHOAEWCTBYIOLLEN MPUMOXEHHBIX K Teny Cun C NpousBedeHuEM
MaccChbl Tefna Ha ero yCKOpeHue B MHepLManbHOM CUCTEME OTCHETA.

PaBeHCTBO cui, BO3HMKAKOLWINX B pe3ynbTaTte B3auMOAENCTBUS Ten.

M3mepeHne macc no B3anMOAENCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM nogbEMe 1 nageHun.



LleHTpoGeXHble MEXaHN3MBbI.

CpaBHeHuWe cun TpeHUs NOKOS, KAYEHUS U CKOSTbXKEHUS.

YuyeHuyeckull akcnepumeHm, fabopamopHbie pabombl, MPakKMUKyM.

M3amepeHne paBHOOENCTBYIOWEN CUN NpU AOBMXEHUM Opycka NO HaKMOHHOW
NMOCKOCTH.

MpoBepka rmnoTesbl 0 HE3aBUCUMOCTM BPEMEHU OBMXKEHNA Bpycka No HaKIOHHOW
NMOCKOCTU Ha 3aflaHHOE pPacCTOAHNE OT ero Macchl.

VccnepoBaHne 3aBUCMMOCTM  CUM YNPYrocTW, BO3HUKAWOWWUX B MNPYXUHE U
pe3nHoBoM obpasue, oT nx gecdopmauun.

M3yyeHne [OBWXKEHUS CUCTEMbl Terl, CBA3aHHbIX HUTbIO, MEPEKMHYTOW 4epes
nérkmm 6nok.

N3amepeHne koadpduumeHTa TpeHUa Mo BennYMHe YrrioBOoro KoadduumeHTa
3aBucumocTn Frp(N).

WccnepoBaHne OBWXKeHUss Bpycka MO HAKMOHHOWM MIOCKOCTM C MepeMeHHbIM
KO3 PULIMEHTOM TPEHUSI.

M3yyeHune OBMxXeHUS rpy3a Ha Barny C TPEHUEM.

Tema 3. Cmamuka meépdozo mena.

AbcontoTHO TBEpaoe Teno. [locTynatenbHoe W BpawaTesnibHOE ABWXKEHUEe
TBEPAOro tTena. MoMeHT cunbl OTHOCUTENBHO OCK BpalleHus. MNneyvo cunel. Cnoxexve
Cuvn, NPUNOXeHHbIX K TBEpAoMY Teny. LieHTp TsbkecTn Tena.

Ycnosus paBHoBecusi TBEPAOro Tena.

YcTonumBoe, HeycTonumsoe, 6e3pasnnyHoe paBHOBECHKE.

TexHnyeckne yCTpoMcTBa U TEXHOMOIMYECKMe  MnpoLecChl:  KPOHLUTEWH,
CTPOUTENbHbIN KPaH, peLléTyaTble KOHCTPYKLUUN.

HdemoHcmpauyuu.

YcnoBusa paBHOBECHS.

Buabl paBHOBecuHS.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

VccneposaHue ycrnoBuin paBHOBECUS TBEPAOro Tesia, MMerLWero oCb BpaLleHus.

KoHCTpynpoBaHMe KPOHLUTENHOB M PACYET CUM YNPYyrocTu.

M3y4eHne yCTONYMBOCTM TBEPAOIO Tena, MMelLero nnowanb onopsbl.

Tema 4. 3aKkOHbI cOXpaHeHUs1 8 MexaHUKe.

MMnynbC maTepuanbHOM TOYKW, CUCTEMbI MaTepuarnbHbliX Toyek. LleHTp macc
CUCTEMbI MaTepuanbHbIX TOYEK. Teopema O OBUKEHUN LeHTpa macc.

MMnynbc cunbl 1 U3MEHeHWe umnyrnbca Tena.

3aKoH COXpaHeHus umnynbca.

PeakTuBHOE ABMXeEHME.

MomeHT wumnynbca maTepuanbHOW TO4kK. [lpeactaBneHMe O COXpaHeHUU
MOMEHTa UMMyJibCa B LLEHTPasibHbIX NOSISIX.

Pabota cunbl Ha ManoM UM Ha KOHEeYHOM nepemelwleHun. [padunyeckoe
npencrasneHne paboTtbl CUSbI.

MoLLHOCTb cunsbil.

KuHeTnyeckas aHepruss maTepuanbHOM Toukn. Teopema 006 w3MeHeHun
KWHETUYECKON SHEPrnn MaTepuasribHON TOYKN.

MoTeHunanbHble W  HenoTeHuuanbHble cunbl. [loTeHuManbHas  aHeprus.
lMoTeHunanbHass 3Heprus ynpyro OegopMUMpPOBaHHOM MpPYXuHbl. [loTeHumnanbHas
9Heprus Tena B OQHOPOAHOM rpaBuUTaUMOHHOM norne. [NoTeHunanbHasa aHeprus Tena B
rpaBMTaLMOHHOM NOSle OOHOPOOHOIO Wapa (BHYTpU 1 BHe wapa). Bropas kocmuyeckas
CKOPOCTb. TpeTbs KOCMUYecKasi CKOPOCTb.

CBa3b paboTbl HenoTeHumanbHbIX CUNT C U3MEHEHMEM MEXaHUYECKOW 3IHEeprum
cucTeMbl Ten. 3aKOH COXPaHEHNA MEXaHNYECKON SHeprnu.



Ynpyrne n Heynpyrme CTONIKHOBEHUS.

YpaBHeHne bepHynnu ansg wngeanbHOM >KUOKOCTU KaK CreacTtBMe  3akoHa
COXpaHEeHUs1 MeXaHU4YeCKOM SHEpPIrnn.

TexHu4eckne ycTporcTBa W TEXHOMNOIMMYECKMe npouecchl: OBWXKEHWEe pakeT,
BOOOMET, KOMEP, NPY>XMHHbIN MUCTOSET, TMMPOCKOoN, PUrypHOe KaTaHne Ha KOHbKaxX.

HdemoHncmpauyuu.

3aKOH COXpaHeHUs nmnysnbea.

PeaktnBHoe asmxeHue.

M3mepeHne MOLHOCTN CUrbl.

M3meHeHne aHeprnn Tena npu copepLueHnn paboTsbl.

B3aMMHble npeBpalleHns KUHEeTUYEeCKOM W NOTEeHUMarbHOW 3Heprum npu
AENCTBUM Ha TenOo CUMbl TXXECTU N CUITbl YNPYTrOCTMU.

CoxpaHeHune aHeprum npyn cBOOOAHOM NageHnn.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakKMuKyM.

M3mepeHne nmnynsca Tena no TOpMO3HOMY MyTW.

M3mepeHne cunbl TAMM, CKOPOCTU MoLenu 3neKTpoMobuna n MOLLHOCTU CUMbl
TAMN.

CpaBHeHMe n3mMeHeHusa nmnynbca Tena ¢ UMNynbCOM CUTbI.

MccnegosaHue coxpaHeHnsa nmnynsca npu ynpyrom B3aMmMoaencTBuun.

M3mepeHne KNHeTU4eCKom 3Heprnm Tena no TOPMO3HOMY NyTH.

CpaBHeHWe n3MeHeHUs MOTEHUMarbHOM 3HEpPrun MnpyXuHol ¢ paboTon cunbl
TpeHus.

OnpepgeneHve paboTbl CUNbl TPeHUst MpuU OBWXKEHUM Tena no HaKrOHHOWM
NAOCKOCTH.

Paspen 3. MonekynsipHasa comanka v TepmoamHamMmuka.

Tema 1. OcHO8bI MOJIEKYISIPHO-KUHEeMuU4YecKol meopuu.

OCHOBHblE MOMNOXeHUss MoNeKynAapHo-kmHeTu4eckon Tteopumn (MKT), nx onbiTHoe
obocHoBaHue. [Oduddysuns. bBpoyHOBCKOe ABWMXKEHME. XapakTtep AOBWKEHUS U
B3aMMOAENCTBUSA YacTul, BellectBa. Mogenu CTpoeHus rasoB, XXUAKOCTEN U TBEPAbIX
Ten n obbsACHEHME CBOMCTB BeELeCTBa Ha OCHOBE 3Tux Mogenen. Macca u pasmepsbl
mornekyn (aTomoB). Konuyectso BellecTsa. [NocTosiHHaa Asoragpo.

Tennosoe paBHOBecue. Temnepatypa M crnocobbl eé usmepeHus. Llkana
TemnepaTtyp Lenbcus.

Mogenb ngeanbHOro rasa B MOMEKYNSPHO-KMHETUYECKON Teopuu: YacTuubl rasa
ABWXKYTCHA XaOTUYECKN N HE B3aUMOAENCTBYIOT APYr C APYrOM.

[a3oBble  3aKkoHbl. YpaBHeHne MengeneeBa—KnanenpoHa. A6contoTHas
TemnepaTtypa (wkana Temnepatyp KenbBuHa). 3akoH [anbToHa. W3onpouecchbl B
noeanbHOM rase C MNOCTOSHHbIM  KONMMYecTBOM  BelwlecTtBa. [ padmyeckoe
npeacTaBneHne n3onpoLeccos: n3otepma, n3oxopa, nsobapa.

CBs3b Mexay OaBrEHWEM N CpeaHEen KMHETUYECKOW 3Hepruer nocTynatenbHOro
TENNOBOro ABMXKEHUS MOMEKyN uaeanbHOro rasa (OCHOBHOE ypaBHEHME MOSEKYNSPHO-
KMHETMYECKOWN TEOPUM UAEanNbHOro rasa).

Cesa3b abcontoTHOM TemnepaTtypbl TEPMOAMHAMMYECKOW CUCTEMbI CO CpeaHeWn
KMHETUYECKOWN SHEpPrnen noctynaTenibHOro TensI0BOro ABMXEHUS €€ YacTuL.

TexHnyeckne ycTpomncTea U TEXHOMOIMYECKNEe NpoLecchl: TepMomeTp, bapomeTp,
nony4yeHne HaHomaTepuarnos.

HdemoHcmpayuu.

Mopgenun oBuxeHns YacTuy, BeLlecTBa.

Mopenb 6poyHOBCKOro ABMXKEHUS.

Buoeoponuk ¢ 3anncbio peanbHOro 6poyHOBCKOrO ABUKEHUS.

Anddy3uns xunaokocTten.



Mogenb onbita LUTepHa.

MpuTtskeHne monekyn.

Mogenu Kpuctannmyecknx peLuéTok.

HabnogeHne n nccnepgosaHme M3onpoueccos.

YueHuyeckull akcnepumeHm, fabopamopHbie pabombl, MPaKMuKyM.

WccnepoBaHme  npouecca  YCTaHOBMEHWUS  TEMMOBOMO — paBHOBECUA  Mpu
TennoobmeHe Mexay ropsiien 1 XonogHoM BOOON.

M3yyeHne wun3oTepmmyeckoro npouecca (pekOMeHOOBaHO  UCMonb3oBaHWe
undpposon nabopatopum).

M3yyeHne n3oxopHoro npotecca.

M3yuyeHne nsobapHoro npouecca.

[MpoBepka ypaBHEHWSI COCTOSAHUS.

Tema 2. TepmoOuHamuka. Tennoeblie MaWuUHbI.

TepmoguHamnyeckaa (TH) cuctema. 3agaHne BHELWHUX YCNoBUA  Ans
TepMoANHAMNYECKON CUCTEMbI. BHeWHne n BHyTpeHHWe napameTpbl. [lapameTpbl
TEepMOANHAMUYECKON CUCTEMbI Kak CpefHWe 3Ha4YeHUs BEervYMH, OMNUCbIBaloWNX eé
COCTOSIHWE Ha MUKPOCKONMNUYECKOM YPOBHE.

HyneBoe  Havyano  TepMOAMHaMUKMW. CamonpownsBonbHas penakcaums
TepMOANHAMMYECKON CUCTEMBI K TEMNOBOMY PaBHOBECUIO.

Mogenb ngeanbHOro rasa B TepMOAMHaMUKE — CUCTEMA YPaBHEHWU: ypaBHEHWE
MeHngeneesa—KnanenmpoHa W BblpaXeHne OnNA  BHYTPEHHEW SHeprun. Ycnoswus
NPUMEHNUMOCTU 3TOM MOAENN: HU3Kasa KOHUEHTpauus 4acTuu, BbICOKME TemnepaTypbl.
BblpaxxeHne ons BHyTpEHHEN SHeprnm ogHOaTOMHOIO naeasnbHOro rasa.

KBasucratnyeckme n HectaTuyeckmne npoLeccol.

QnemMmeHTapHaa paboTta B TepMoauHamuke. BbluncneHue paboTbl no rpaduky
npouecca Ha pV-guarpamme.

Tennonepenava Kak crnocob N3MeHeHNs BHYTPEHHeMN 3Heprum
TepMoanHaMn4eCcKom CUCTEMBDI 6es coBepLueHns paboThbl. KoHBekLms,
TEennonpoBOAHOCTb, U3NyYeHne.

KonnyectBo TennoTbl. TennoémkocTb Tena. YaenobHas W MoOnApHas
TENNoéMKOCTU BellecTBa. YpaBHeHMe Manepa. YgenbHas Tensiota cropaHvis Tonnvea.
Pacuét konuyectBa TennoTbl npu Tennonepepaye. [loHatne o6 agnabatHom
npouecce.

MMepBbIM 3aKOH TepMoaMHaMUKN. BHYTpeHHss aHeprus. KonuyecTtBo TensioTbl U
paboTa kak Mepbl U3BMEHEHUSI BHYTPEHHEN SHEPTNN TEPMOOUHAMNYECKON CUCTEMBI.

BTopon 3akoH TepMOAMHaMWKM ANA paBHOBECHbLIX MPOLECCOB: Yepes3 3agaHHoe
paBHOBECHOE COCTOSIHWE TEPMOANHAMUYECKON CUCTEMBbI MPOXOOUT eOMHCTBEHHas
agnabata. AbcontoTHaa Temneparypa.

BTopon 3akoH TepMOAWHaMWKM ONS HepPaBHOBECHbLIX MPOLLECCOB: HEBO3MOXHO
nepenartb TennoTty ot 6onee xonogHoro tena k 6onee Harpetomy 6e3 KOMMeHcaumm
(Knayswnyc). HeobpatnmMocTb NPpUPOSHbIX MPOLIECCOB.

MpuHuMnbl gencTema TennoBblix MawnH. K.

MakcumanbHoe 3HadeHnue KI[. Lmkn KapHo.

JKomnornyeckme acnekTbl WCNONb30BaHUSA TEnnoBbiX ABuratenen. Tennosoe
3arpsisHeHne OKpyXatoLen cpeabl.

TexHnyeckne yCTpoMCTBa U TEXHOSIOrMYECKMe MpouecChbl:  XONOoAUITbHUK,
KOHOWLMOHEP, [Ou3enbHbid W KapbropaTopHbli  Agsuratenu, naposad TypOuHa,
NnosflydeHne CBEPXHU3KUX Temnepartyp, yTunmsauus «TensioBbiX» OTXOOOB C
MCNonb30BaHMEM TEMMIOBOr0 Hacoca, yTunmsauust OMoopraHu4eckoro Tonnvea Ans
BbIpabOTKWN «TEMSIOBOM» U SNEKTPOIHEPIUN.

HAdemoHcmpayuu.



M3meHeHne Temnepatypbl Npy agnabaTnyeckoM pacluMpeHUN.

BosgyLHoe orHmeo.

CpaBHeHue yaerbHbIX TENMNOEMKOCTEN BELLECTB.

Cnocobbl N3MeHeHUs1 BHYTPEHHEN SHEPTUN.

WccnepoBanune agmuabaTtHoro npouecca.

KoMmnbloTepHble Mogenu TennoBbIX ABUratesnen.

YuyeHu4eckull akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

N3amepeHune yaernbHoM TENSTOEMKOCTM.

MccnepnosaHue npouecca ocTbiBaHUS BeLecTBa.

WccnepnosaHne agunabaTtHoro npouecca.

M3ydeHne B3aMMOCBA3M SHEPIrUN  MEXMOSIEKYNAPHOro B3aUMOAEWCTBUS W
TemnepaTypbl KUMNEHUS XKNOKOCTEN.

Tema 3. AepecamHble cocmosiHusi seujecmea. ®asoebie nepexoosbl.

MapoobpasoBaHme M KoHaeHcauus. VicnapeHne n kuneHue. YaenbHas TennoTta
napoobpasoBaHus.

HacbllweHHble M HeHackIWeHHbIe Napbl. KayecTBeHHasi 3aBUCUMOCTb NSIOTHOCTU U
AABNEHUS HacbIWEHHOro napa OT TemnepaTypbl, UX HE3aBUCUMOCTb OT ObbEMa
HacbILWEHHOro napa. 3aBMCMMOCTb TEMNEPATYpPbl KUMEHUS OT AABNEHMUS B XXUOKOCTMU.

BnaxHocTb Bo3gyxa. ABContoTHas U OTHOCUTESIbHAA BNaXXHOCTb.

TBéppoe Teno. Kpucrannuyeckne n amopdHble Tenia. AHM3OTPONUS CBOWCTB
Kpuctannos. [lnaBneHne wu kpuctannusaumsa. YOenoHas Tennota nnaBfeHus.
Cybnumauus.

Hdedopmauun TBEpPOOro Tena. PactaxeHue mn cxatue. Casur. Mogynb HOHra.
Mpegen ynpyrnx aedopmauuin.

TennoBoe paclwupeHne XUOKOCTen W TBEPAbIX Ten, 0ObLEMHOE U NUHEeNHoe
paclumpeHne. AHrapMoOHM3M TEensoBbIX KonebaHui 4vacTul BewecTBa Kak npuymnHa
TENnoBOro paclumpeHnst Ten (Ha Ka4eCTBEHHOM YPOBHE).

MpeobpasoBaHne 3Heprum B a3oBbiX NEpexonax.

YpaBHeHue Tennosoro 6banaHca.

MoBepxHOCTHOEe HaTskeHue. KoadppuumeHT nOBEPXHOCTHOIO  HaTSKEHUS.
KanunnsapHole aBneHus. [daBneHune nog WCKPUBNEHHOW MOBEPXHOCTLIO XXUOKOCTU.
dopmyna Jlannaca.

TexHnyeckne ycTpomucTBa M TEXHONMOrMYeckmne npoLecchbl: XUAKME KpucTansbl,
COBpPEMEHHbIE MaTepuarnsl.

HdemoHcmpauyuu.

Tennosoe pacLimpeHue.

CBowncTBa HacblLLEHHbIX MapoB.

KuneHnune. KuneHne npu noHMKeHHOM OaBREHUM.

M3mepeHune cunbl NOBEPXHOCTHOIO HaTSXXEHUS.

OnbITbl C MbINTbHLIMY MFIEHKaAMMU.

CmaunBaHue.

KanunnsapHble aBneHus.

Mogenn HeHbIOTOHOBCKOW XUOKOCTMW.

Cnocobbl n3amepeHnst BMaXHOCTU.

MccnegosaHve HarpeBaHA 1 NnNaBfieHUst KPUCTaNIM4eCcKoro BeLlecTsa.

Buabl neopmaumn.

HabniogeHne manbix gecopmaumi.

YyeHu4eckul akcnepumeHm, 1abopamopHbie pabombi, NPaKMUuKyM.

M3y4yeHne 3aKOHOMEPHOCTEN UCNAPEHUS XXUAKOCTEN.

M3mepeHune yaenbHom TennoThl NfaBneHus nbaa.

M3yyeHune CBOMCTB HAChILLEHHbIX NapoB.



N3mepeHne abCconioTHOM BRaXHOCTW BO34yxa W OLEHKa Maccbl MnapoB B
NOMeLLEHNN.

M3mepeHune koadhdpuumeHTa NoOBEPXHOCTHOrO HaATAXKEHUS.

N3mepeHne moayns HOHra.

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

Pa3pen 4. dnekTtpoanHamMmuka.

Tema 1. dnekmpu4deckoe noJie.

AnekTpusaumsa Ten un e€ nposaABneHus. JnekTpuyeckun 3apsag. [sa Buaa
aneKkTpuyeckux  3apsgoB. [1pOBOOHWMKW,  OMSNEKTPUKM M MOMYNPOBOLAHMUKM.
OrieMeHTapHbIN SNEKTPUYECKUIN 3apsd. 3aKoH COXpaHEeHUs ANeKTpuYeckoro 3apsaa.

Baaumopenctaue 3apsgoB. ToveyHble 3apsabl. 3akoH KynoHa.

QrnekTpuyeckoe none. Ero gencrene Ha anekTpuyeckue 3apsabl.

Hanpshk€éHHOCTb anekTpudeckoro nong. MNpobHbin 3apsa. JIMHuM HanpsKEHHOCTH
anekTpuyeckoro nonga. OgQHOPoOAHOE 3neKkTpuyeckoe nore.

lMoTeHuManbHOCTb 3nekTpocTatuyeckoro nond. PasHocTb noTeHuuanoB u
HanpskeHue. [loTeHumanbHass 9Heprna 3apsida B 9feKTpOCTaTMYECKOM  More.
MoTeHuman anekTpoctaTudeckoro nond. CBA3b HaNPsHXEHHOCTW MNONS M PasHOCTU
noTeHUnanoB [Ana  9nekTpocTtatMyeckoro nons  (kak  OOHOPOAHOro, Tak W
HEeo4HOPOOHOrO).

MprHUMN cynepnosnumm anNeKTpn4eckmx nonemn.

Mone ToyeyHoro 3apsga. [llone paBHOMepHO 3apsbkeHHOM cdoepbl. [lone
pPaBHOMEPHO 3apsKeHHOro no oO0bEMy wapa. [lone paBHOMEPHO 3apsAKEeHHOW
GeckoHeuyHoM nnockocTU. KapTvHbl  NMHWA  HanpsbKEHHOCTM  3TUX  Monen wn
SKBUNOTEHLMANbHbLIX MOBEPXHOCTEMN.

lMpoBOAHMKKN B 3NIEKTPOCTAaTUYECKOM Mofe. YCnoBne paBHOBECUS 3apsa0B.

AnanekTpukn B anekTpoctatnyeckom none. [uanektpuyeckad NPOHULAEMOCTb
BellecTBa.

KoHaoeHcaTop. ONeKTPOEMKOCTb KOHAeHcaTopa. JNeKTPOEMKOCTb  MIOCKOro
KOHAeHcaTopa.

MapannensHoe coeguHeHne KoHAeHcaTopoB. [locnegoBaTenbHoe coefuHeHue
KOHAEHCaTOpOB.

OHeprus 3apshKeHHOro KoHgeHcaTopa.

[BMXXeHWe 3apskeHHON YacTuubl B O4HOPOAHOM 3IEKTPUYECKOM Mofe.

TexHnyeckne yCTpoMCTBaA WU TEXHOSOMMYecKkMe npoLecchl:  3feKTpocKon,
9NEKTPOMETP,  IfneKkTpocTaTuyeckass  3awmrta, 3a3emMriieHve  3neKkTponpubopos,
KOHOeHcaTopsbl, reHepaTop BaH ge Npaada.

HdemoHncmpauyuu.

YCTPONCTBO M NPUHUUN OENCTBUA 3reKTpoMeTpa.

OneKTpryeckoe nosne 3apsaXKeHHbIX LLapUKOB.

JAneKkTpryeckoe none AByxX 3apsKeHHbIX NNacTUH.

Mopenb anekTpocTaTudeckoro reHepatopa (BaH ae Npaada).

MpOBOOHUKKN B 9NEKTPUYECKOM More.

dnekTpocraTuyeckas 3awuTa.

YCTpPOMNCTBO N AENCTBME KOHOEHCATopa NOCTOSIHHOM U NEPEMEHHON EMKOCTH.

3aBUCMMOCTb JNEKTPOEMKOCTU MMOCKOrO KOHAEHcaTtopa OT nnowiaan NnacTuH,
PacCTOSAHUA MeXOY HAMU U ANSNEKTPUYECKON NPOHULLAEMOCTMW.

OHeprus aNeKTpMYeCcKoro Nossa 3apshKeHHOro KoHAeHcaTopa.

3apsagka u paspsiaka KoHAeHcaTopa Yyepes pesncTop.

YyeHu4eckul akcrnepumeHm, 1abopamopHbie pabombl, NPaKMuUKyM.

OueHka cun B3anMOAeNCTBUSA 3apsKEHHbIX TeN.



HabniogeHne npeBpalleHns 3Heprum 3apsKEHHOro KOHOEeHcaTopa B 3HEPruto
n3ny4yeHnst ceetogmoaa.

M3yyeHne npoTekaHMsa ToKa B Llenu, coaepkallemn KoHgeHcaTtop.

PacnpegeneHne pasHOCTU NOTEHUMANOB (HanpsXeHus!) npy nocnegoBaTefibHOM
COeANHEHNN KOHOEHCaTOPOB.

MccneposaHue paspsaaa KoHgeHcaTopa Yepes pe3ncTop.

Tema 2. [locmosiHHbIU 3n1eKMpu4ecKull Mok.

Cwuna Toka. MNoCTOSAHHbIN TOK.

YcnoBusi CyLLeCTBOBaHNSA MOCTOSIHHOMO 3MEKTPMYECKOro Toka. MICTOYHMKM TOKa.
Hanpsbkenne U n 3[0C E.

3akoH Oma gns yyacTka uenu.

OnekTpnyeckoe COMpoTuBeHne. 3aBMCUMOCTb COMPOTUBMEHNA OOHOPOLHOMO
NpOBOOHMKA OT €ro ANWHbI W Nnowaan nonepedyHoro ceyeHus.  YaenobHoe
CONpOTUBNEHNE BELLECTBA.

MocnepoBaTenbHoe, napannesibHoe, CMELlaHHOEe COoeAVHEHNE MPOBOAHUKOB.
Pacuét pasBeTBnéHHbIX anekTpuyeckux uenen. MNpasuna Knpxroda.

Pabota anekTpuyeckoro Toka. 3akoH [xoyns—JleHua.

MoOLHOCTb 3neKkTpU4eckoro Toka. TennoBas MOLWHOCTb, Bbigensiemass Ha
peauncTtope.

OOC n BHYTpeHHee cONpoOTUBIIEHME UCTOYHMKA Toka. 3akoH Oma gns nosiHowm
(3amkHyTOM) anekTpudeckon Lenn. MoLHOCTb NCTOYHMKA TOKa. KOpOTKOE 3amblKaHue.

KongeHcaTop B Lenun NOCTOAHHOIo Toka.

TexHnyeckne ycTpoucTBa W TEXHOMOIMYECKME  MPOLECCH:  amnepmeTp,
BONIbTMETP, PEOCTAT, CHETUMK INEKTPUYECKON SHEPTUN.

HdemoHncmpauyuu.

M3mepeHne cunbl TOKa 1 HaNpsXKeHus:.

MccnepoBaHme 3aBUCMMOCTU CUIbl TOKA OT HanpshKeHWs ansg pesucTtopa, namnbl
HakanuBaHus 1 cBeToauoaa.

3aBMCUMOCTb  COMPOTMBIIEHUA  LUUMUHOPWUYECKMX MNPOBOAHMKOB OT  ASWHBI,
nnowaam NonepeyvyHoro ceYeHns n martepmana.

MccnepoBaHme 3aBMCMMOCTM CUMbl TOKA OT COMPOTUMBAEHUSI MPU MNOCTOSHHOM
HaNpPs>KeHUMN.

Mpsimoe mamepeHne 34C. KopoTkoe 3amblkaHME raribBaHU4YECKOro 3fieMeHTa u
OLEHKa BHYTPEHHErO COMPOTUBNEHUS.

Cnocobbl coeanHeHnsa NCTovHnkoB Toka, I4C batapen.

MccnenoBaHme pasHOCTM MOTEHUMAanoB Mexay MNoncamMum UCTOYHMKA TOKa OT
CUnbl TOKa B Lienu.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabomabl, NPaKMUKyM.

McecnenosaHve cMeLlLaHHOro coeAiHEHNS pe3ncTopoB.

M3mepeHne yaenbHoro conpoTmMBneHnsa NpOBOAHNKOB.

MccnepoBaHme 3aBUCMMOCTM  CWMbl  TOKA OT  HanpsbkeHus gns  namnbl
HaKanMBaHus.

YBenunyeHne npegena namepeHnsa amnepmeTtpa (BonbTmeTpa).

N3mepeHne SC 1 BHyTPEHHErO CONPOTUBIIEHNS UCTOYHMKA TOKA.

Wccneposanue 3asucumoct QC ranbBaHMYECKOro anemMeHTa OT BPEMEHU Mpu
KOPOTKOM 3aMbIKaHUN.

WccnegosaHme pasHOCTM MOTEHUManoB Mexay MNoncamMuM UCTOYHMKA TOoKa OT
CWnbl TOKa B Lienu.

WccnegosaHme 3aBUCUMOCTU NOME3HOW MOLLLHOCTU UCTOYHMKA TOKA OT CUJTbl TOKa.

Tema 3. Toku 8 pa3niuyHbIx cpedax.



OnekTpnyeckas NpOBOANMOCTb pasnnU4YHbIX BELLECTB. OneKTpoHHas
NPOBOAMMOCTb TBEPAbIX MeTannoB. 3aBUCMMOCTb COMPOTMBIIEHMS MeTannoB OT
Temnepatypbl. CBEpXNPOBOANMOCTb.

ONeKTpUYeckuin Tok B Bakyyme. CBONCTBA 3MEKTPOHHbIX My4YKOB.

MonynposoaHukn. CobcTBEHHas M NpuMecHast NPOBOAMMOCTb MOSYNPOBOLHUKOB.
CeoiicTtBa p—n-nepexoaa. NonynpoBoaHNKOBLIE NPUBOPLI.

ONEeKTpMYeCckUn TOK B 3NEKTponuTax. JnekTponuTudeckass puccoumaums.
OnekTponus. 3akoHbl Papagesn onsa anekTponusa.

AnekTpuyeckun Tok B rasax. CamMoCToATeNIbHbIN U HECAMOCTOATESbHbIN pa3psa.
PasnuyHble Tnnbl camocTosaTensHoro paspsaga. Monnusa. Nnasma.

TexHn4eckne ycTponcTBa U npakTuyeckoe NpUMeHeHne: rasopaspsgHble namnbl,
9NEKTPOHHO-NyYeBass Tpybka, NONynpoBOOHWKOBbLIE MNPUOOPLI: AMOA, TPaH3UCTOp,
doToanon, cBeToauopn, ranbBaHuKa, padMHUMpPOBaHWE MeaW, BbiMnaBka arntoMUHUS,
9NEKTPOHHAas MUKPOCKOMUS.

HdemoHcmpayuu.

3aBUCMMOCTb CONPOTUBIIEHUS METansIoB OT TeMnepaTypbl.

MpoBOAMMOCTb 3NEKTPONNTOB.

3akoHbl anekTponusa ®apages.

VMckpoBown paspsag v NpoBOAUMOCTb BO3ayXxa.

CpaBHeH1e NpoBOANMOCTM METarssioB 1 NOMynpOBOLAHMKOB.

OAOHOCTOPOHHAS NPOBOANMOCTbL Anoaa.

YyeHu4eckul 3KcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

HabnogeHne anektponusa.

M3mepeHne 3apsga ogHOBANEHTHOMO MOHA.

VccnenosaHme 3aBUCUMOCTU COMPOTUBIIEHUS TEPMOpPE3NCTOpa OT TeMnepaTypbl.

CHsITMe BONbT-aMNepHON XxapakTepucTukn auoaa.

DU3NYECKUN NMPAKTUKYM.

Cnocobbl M3MepeHust (PrU3nYeckux BENUYMH C UCMOSIb30BaHMEM aHaroroBbIX U
LUMPOBLIX M3MEPUTENbHbIX NPUOOPOB U KOMMbIOTEPHBIX AATYMKOBbLIX CUCTEM.
AGCONIOTHbIE N OTHOCUTESbHbIE MOrPELIHOCTU U3MEPEHUA (PUNYECKUX BENUYMH.
OueHka rpaHuL, NorpeLlHoOCTeN.

lMpoBeneHne KOCBEHHbIX N3MEPEHUI, UCCNedOBaHUN 3aBUCUMOCTEN OU3NYECKUX
BENNYMH, MpOBEpKa MpeanoXeHHblXx runote3 (Bblbop n3 paboT, ONUCaHHbIX B
TemMaTuyecknx pasgenax «YYeHU4ecKun IKCnepumeHT, nabopaTopHble paboThl,
NPaKTUKyM» ).

MexnpeameTHble CBA3MN.

M3ydeHne kypca dpunaunkm yrnybnéHHoro yposHst B 10 knacce ocyLlecTBnsieTca C
YY4ETOM coaepKaTernbHbIX MeXnpeaMeTHbIX CBA3EN C Kypcamu mateMaTtuku, buonoruu,
XUMUK, reorpacomm n TEXHOMNOMMN.

MexxnpedmemHbie MOHsIMUsi, C8s13aHHbIE€ C U3y4YeHUeM Memodoe8 Hay4YHOo20
MO3HaHUs1: ABNEHNe, Hay4Hbln akT, rmnoTesa, pmsmyeckas BENNYMHa, 3aKoH, Teopus,
HabnogeHne, 3KCNEepUMEHT, MoAenupoBaHuWe, MOoAenb, W3MepPeHWe, MNOrpeLLlHOCTM
N3MepeHnin, nameputenbHble Npubopsbl, Lndgposas nabopaTtopus.

Mamemamuka: peweHne cuctembl ypaBHeHuUn. JlnHenHasa dyHkumsa, napabona,
rmnepbona, ux rpadukm n cBOMCTBa. TpuroHomeTpuyeckme OYHKLUKN: CUHYC, KOCUHYC,
T@HreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETpUYECKOe TOXOEeCTBO. BekTtopbl u ux
NpPOEeKUUM Ha OCU KOOpAMHAT, CITIOXKEHNE BEKTOPOB.

Buosnoausn: MexaHU4YecKoe [OBMXEHME B XMBOW npupoge, anddysmusi, ocMmoc,
TENNOoOOMEH >KMBbLIX OpPraHM3MOB, TEMNSIOBOE 3arpsi3HEHWE OKpyXalowen cpeabl,
yTunm3aumss  GuMoopraHudeckoro TonnmBa  ANA  BbIpaboOTKM  «TEnnoBOW» U



9NEKTPOIHEPTNN, MOBEPXHOCTHOE HATSXKEHME W KanWnNspHble SIBEHUs B Npupoae,
3MNeKTPUYECKNE SBMEHNS B XNBOWN Npupoae.

Xumus: puCKpeTHOe CTpPOEeHWe BeLLecTBa, CTPOEHMe aTOMOB W MOSEKYs, MOfb
BellecTBa, MonspHas Macca, MNoflydeHMe HaHomaTepuanoB, TEnsfoBble CBOWCTBA
TBEPAObIX Ten, >XWUOKOCTEM W rasoB, XWOKNE KpUCTansbl, 3MeKTpUYeckne CBONCTBA
MeTannos, 3NeKTpoNnTUYecKas avccoumaums, ranbBaHuKa, 3NEKTPOHHas
MUKPOCKOMUS.

leozpadpusi: BNaxXHOCTb BO3ayxa, BETpbl, bapomMeTp, TEpPMOMETP.

TexHoso2us: npeobpa3oBaHe OBMKEHUA C UCMONb30BAaHNEM MEXAHU3MOB, YYET
CYXOr0 W >KWOKOrO TPEHWss B TEXHUKe, CTaTUYeCKMe KOHCTPYKUMM (KPOHLUTENH,
peLléTyaTble KOHCTPYKUMN), NCNOSNb30BaHME 3aKOHOB COXPAHEHUSI MEXaHUKN B TEXHUKE
(rmpockon, BOOOMET u Apyrue), ABuraTenb BHYTPEHHErO CropaHusi, naposas TypOuHa,
ObITOBOM  XONOAWUIBbHWUK,  KOHOWULMOHEP, TEXHOMOMMU  MOMYYEHNS  COBPEMEHHbIX
mMaTepuanos, B TOM 4uiCfe HaHOMaTepManoB, U HAHOTEXHOMOMNW, 3feKkTpocTaTuyeckas
3awuTa, 3a3emrieHme anekTponpnbopos, razopaspsaHbie namnbl, NONYNPOBOAHNKOBLIE
nNpubopkl, ranbBaHuKa.

11 KIACC

Paspen 4. dnekTpoanHamMmuka.

Tema 4. MaczHumHoe none.

B3anmogencreme MNOCTOSAHHbLIX MarHUTOB M MPOBOAHUKOB C TOKOM. MarHuTtHoe
none. Bektop MarHUTHOM MHAYKUMK. [prvHUMN Cynepno3nunmn MarHUTHbIX nonen. JinHmm
MarHMTHOW MHOYKLUNN.

MarHuTHOoe nosie npoBOAHMKA C TOKOM (MPSIMOro MNPOBOAHMKA, KaTyLKu W
Kpyrosoro BuTka). OnbIT Qpcreaa.

Cwuna Amnepa, eé HanpasreHe n MoayIrib.

Cwuna JlopeHua, eé HanpaBneHne n moaynb. [BMXEHNE 3apsPKEHHOW YacTuulbl B
OAHOPOAHOM MarHMTHOM none. PaboTta cunel JlopeHua.

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

TexHnyeckne yCTpoMCTBa U TEXHOSIOrMYecKMe npouecchbl:  MpUMEHeHue
NMOCTOSIHHbIX MarHUTOB, 3NEKTPOMAarHUTOB, TEeCTEpP-MYNbTUMETP, 3neKTpoasuraTenb
Akobu, yckopuTenn anemMeHTapHbIX YacTul,.

HdemoHncmpauyuu.

KapTvHa nNWHUN WHOYKUMWM MarHUTHOrO Monsd MofiocOBOr0 M MOAKOBOOGpa3HOro
NOCTOSAHHbIX MarHUTOB.

KapTuHa nuHWIA MarHUTHOM MHAYKUMM NOMS OSIMHHOIMO MPsSIMOrO MPOBOAHUKA W
3aMKHYTOro KOJSbLEBOro NPOBOAHMKA, KaTyLLKM C TOKOM.

BaaumopgencTemne aByx NpoBOOHMKOB C TOKOM.

Cuna Amnepa.

HencTteue cunbl JlopeHua Ha NOHbI ANIeKTponuTa.

HabniogeHne OBUXEHNA Ny4YKa 3N1EKTPOHOB B MarHUTHOM Morne.

MpuHUMN OENCTBUA 3MEKTPOM3MEPUTENBHOIO npubopa MarHMTOINEKTPUYECKON
CUCTEMBI.

YyeHu4yeckul 3KkcrnepumeHm, iabopamopHbie pabomabl, MPakMuKyM.

ViccnepoBaHne MarHUTHOMO Mot NOCTOSIHHBIX MarHUTOB.

MccneposaHne cBOMCTB (heppOMarHeTUKOB.

WccnepoBaHne eNcTBUSA NMOCTOAHHOIO MarHMTa Ha pamMKy ¢ TOKOM.

N3amepeHune cunbl Amnepa.

N3yyeHne 3aBucMMOCTM cunbl AMnepa oT Cubl ToKa.

OnpegeneHve MarHMTHOM MHAOYKLMM HA OCHOBE M3MepeHUs cunbl AMnepa.



Tema 5. dnekmpomacHUMHass UHOYKUUSI.

ABneHne anekTpoMarHUTHOM WMHAYKUMW. [1OTOK BeKTopa MarHUTHOW MHOYKLWW.
OO0C wvHAykumu. 3akoH  anekTpomarHuTHoM  wmHaykumm  ®apages. Buxpesoe
anekTpuyeckoe none. Tokn Pyko.

9OC nHAayKunmn B NpOBOAHUKE, ABVXKYLLEMCS B O4HOPOAHOM MarHUTHOM Mone.

MpaBuno JleHua.

MHaykTmBHOCTb. KaTylka MHOYKTMBHOCTM B LIENW MOCTOAHHOrO TOKa. fABneHue
camouHaykuuun. 3 C camonHayKUMK.

OHeprmst MarHMTHOIO NONSA KaTyLUKN C TOKOM.

OneKkTpoMarHMTHoe norne.

TexHun4eckne ycTpomctBa M TEXHOMOIMYECKMe NPouecChbl: MHAYKUMOHHAsS neudb,
coneHoua, 3alumTa oT dfeKkTpusaumm Ten Nnpu ABMXEHNUN B MarHMTHOM nosie 3emnu.

HdemoHcmpauyuu.

HabniogeHne aBneHns anekTpoMarHUTHON MHOYKLNN.

WccnepoBanme 3asncumoct 34C nHAYKUMN OT CKOPOCTU U3MEHEHUSA MArHUTHOIO
noToka.

MpaBuno JleHua.

MapgeHne marHuTa B antoMuHueBon (MegHon) Tpyoe.

ABneHne camonHAayKUnn.

Wccneposanme 3aBucumoctn SC camoMHAYKUMKM OT CKOPOCTU U3MEHEHUS CUMbI
TOKa B LEenu.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

MccnepoBaHme aBNeHNs anekTpoMarHUTHOM MHAYKLNN.

OnpegeneHne NHOQYyKLMM BUXPEBOIrO MarHUTHOMO MOsisi.

MccnepoBaHue sBNEHNA CaMOUMHAYKLMW.

Cbopka Mmogenu anekTpomMarHMTHOro reHeparopa.

Pasgen 5. Kone6aHunsa n BOMHbI.

Tema 1. MexaHu4Yeckue KosnebaHusi.

KonebartenbHasa cuctema. CBoboaHble konebaHus.

MapmoHnyeckne konebaHus. KuHemaTudeckoe W AUMHAMUYECKOE OnUcaHue.
OHepreTnyeckoe ornucaHue (3aKOH COXpaHEeHWs MexaHudeckon aHeprumn). BbiBog
ANHAMMYECKOro OMMCaHUS rapMOHMYECKMX KonebaHunh Ku3 WNX SHEPreTU4ecKoro u
KMHEMAaTNYECKOro ONMCaHus.

Amnnntyga mn dasa konebanuin. CBaA3b amnnuTyabl KonebaHun UcxXogHoun
BEMNYMHbI C aMNAUTygamMm konebaHuim eé CKopoCTU U YCKOPEHMS.

Mepuog u yactota konebanun. [lepumog manbix cBOGOAHBIX KonebaHuin
MaTeMaTM4ecKkoro masaTHuka. lNeprnog cBob6oaHbIX KoNebaHnn NPY>KMHHOTO MasTHUKA.

MoHaTne o 3aTyxawowmx konebaHuax. BblHyxOeHHble konebaHus. PesoHaHc.
PesoHaHcHaa KkpuBas. BnuvaHue 3aTyxaHMs Ha BWO PE30HAHCHOM  KPWUBOW.
ABTOKONEGaHMS.

TexHun4eckne yCTpOMCTBA W TEXHOSMOrMYeckme npoLecChl: METPOHOM, 4achl,
Kadernu, My3blkanbHble MHCTPYMEHTbI, cercmorpad.

HAdemoHcmpayuu.

3anuck KonebaTenbHOro ABMXXEHUS.

HabniogeHne He3aBMCUMMOCTM nepuoda ManbiX KonebaHuuni rpysa Ha HUTKU OT
aMnnuTyabl.

WccnegosaHne 3aTyxatwowmx konebaHunm u 3aBUCMMOCTM nepuoga cBO6OAHbIX
konebaHun OT CONPOTUBIIEHUS.

WccnegosaHme konebaHun rpy3a Ha MaCCMBHOWM  MPYXWUHE C  Lenbto
dopmMupoBaHusa npeacTtaBneHnin 06 ngeansHOM MOAENN NPYXXUHHOIO MasiTHUKA.

3aKoH coxpaHeHust 3Heprum Npu KonebaHnsax rpysa Ha Npy>XuHe.



WccnepgoBaHue BblHY>XOEHHbIX kKonebaHui.

HabnogeHne pe3oHaHca.

YuyeHuyeckull akcnepumeHm, fabopamopHbie pabombl, MPakKMUKyM.

M3mepeHne neproaa cBobOAHbIX koriebaHui HUTSHOMO U MPYXMHHOIO MaATHUKOB.

M3yyeHne 3aKOHOB ABMXEHMSA Tena B xoAe KonebaHun Ha ynpyrom noaeece.

M3yyeHune OBUXKEHUA HUTSHOIO MasiTHUKA.

MpeobpasoBaHne aHeprnmn B NPYXMHHOM MasiTHUKE.

MccnepoBaHue ybbiBaHNA aMnnuTyAbl 3aTyxatoLwmx konebaHui.

MccnepoBaHme BbIHYXXOEHHbIX KonebaHui.

Tema 2. AnekmpomazHUMHbIe KosiebaHusi.

KonebatenbHbln  KOHTYp. CBobGOAHble anekTpomarHuTHble konebaHuss B
noeanbHOM KonebartenbHOM KoHType. ®opmyna TomcoHa. CBA3b amnnuTyabl 3apsiga
KOHAEeHcaTopa C aMniMTyAon CUMbl TOKa B KonebaTenbHOM KOHTYpe.

3aKoH COXpaHeHUs aHeprum B ngearbHOM KonebaTenbHOM KOHTYpe.

3aTtyxawLwme anekTpoMarHuTHole konebaHus. BblHy>XAeHHbIe 3NeKTpOMarHuTHbIE
KonebaHwus.

MepemeHHbIM TOK. MOLWHOCTE NepeMeHHOro Toka. AMNIUTYQHOE U OeNCTByloLee
3HayeHVe Cunbl TOKa W HanpsbkeHus npu  pasnuMyHon dopme 3aBUCMMOCTU
NepeMeHHOro Toka OT BPEMEHMW.

CuHyconganbHbli NEpeMeHHbIM  TOK. Pe3anctop, KOHAEHcaTop W KaTylka
WHOYKTUBHOCTU B LENM CUHYCOMOAnbHOMO MNEPEMEHHOro Toka. Pe3oHaHC TOKOB.
Pe3oHaHCc HanpskeHun.

MpeanbHbln  TpaHcdopmaTop. [lpomsBoacTBo, nepegada  wM  notpebneHune
31IEKTPUYECKON IHEPTUMN.

JKkonornyeckme  pucku  Npu  NPOM3BOACTBE  anekTpoaHeprun.  KynbTypa
MCNOSb30BaHUSA ANIEKTPOIHEPTUM B NOBCEOHEBHOM XXN3HMW.

TexHn4eckne ycTtpomncTBa U TEXHOSTOMMYECKNE MPOLLECChI: NEKTPUYECKUIN 3BOHOK,
reHepatop NepeMeHHOoro Toka, NMMHUK anekTponepeaa.

HdemoHcmpauyuu.

CBobofHbIe 3NEKTPOMarH1THbIE KonebaHus.

3aBMCMMOCTb 4acTOTbl CBOOOAHbLIX KONeGaHUM OT WMHOYKTUBHOCTU N EMKOCTM
KOHTYypa.

Ocuunnnorpammbl 3NeKTPOMarHUTHbIX KonedaHun.

"eHepaToOp He3aTyxalLWmX SNEKTPOMarHUTHbIX KonebaHun.

Mogenb anekTpoMarHMTHOro reHeparopa.

BbIHYy>XOeHHbIE CUHYcomnaarnbHble konebaHus.

Peaucrop, kaTyLlika MHOYKTUBHOCTWN N KOHAEHCATOP B LIENW NepeMeHHOro Toka.

Pe3oHaHC npu nocnegoBaTeNbHOM  COEAMHEHUM  pe3ncTopa,  KaTyLUKu
WHOYKTUBHOCTU N KOHAEHcaTopa.

YCTPOMNCTBO 1 NpUHLMN 4ENCTBUA TpaHcdopmaTopa.

Mogenb NnuHUM anekTponepeaayn.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabomabl, NPaKMUKyM.

N3yyeHne TpaHcgopmartopa.

VccnegoBaHve nepeMeHHOro TOKa 4epe3 nocnefoBaTenibHO COeAUMHEHHbIe
KOHAEHCcaTop, KaTyLUKy U pe3ncTop.

HabnogeHne anekTpoMarHMTHOro pe3oHaHca.

WcecneposaHue paboTbl ICTOYHMKOB CBETA B LENU NEPEMEHHOro Toka.

Tema 3. MexaHu4eckue u arieKmpomMac2HUMHbIEe 80JIHbI.

MexaHuyeckne BOMHbI, YCMNOBMS WX pacnpocTtpaHeHus. [lonepeyHble u
NpoAonbHble BOMHbI. Mepnoa, CKOpOoCTb pacnpoCcTpaHeHus u AnvHa BorHbl. CBoncTBa
MeXaHMYEeCKUX BOJSTH: OTpaXKeHue, npenomrneHne, nHTtepdepeHums n audpakums.



3Byk. CkopocCTb 3BYyKa. [pOMKOCTb 3ByKa. BbicoTa ToHa. TembGp 3ByKa.

LLlymoBoe 3arpsisHeHWe OKpyxatoLen cpeabl.

ONEeKTPOMarHMUTHbIE BOSHbI.  YCMOBUS  U3MYyYEHUA 3MEeKTPOMAarHUTHbIX BOJIH.
B3anmHas opueHTaunsi BEKTOPOB B 3r1IEKTPOMarHUTHOW BOSHE.

CBoncTBa 3MEKTPOMAarHUTHbIX BOJSTH: OTpaXKeHue, rnpenomreHne, nonspusaums,
NHTepdepeHUna 1 andpakums.

Lkana anekTpoMarHUTHbIX BOMH. [puUMeHeHWe 3aNeKTPOMarHUTHbIX BOSIH B
TEXHUKE U ObITY.

MpuHUUNBLI pagnoceaAsn n TenesuaeHus. Pagnonokaums.

ONeKTpoOMarHUTHOE 3arps3HeHne OKpyxatoLLen cpeabl.

TexHnyeckne ycTpoucTBa W MNpaKTU4eCcKoe MNpUMEHEHME:  My3blKalibHble
WHCTPYMEHTbI, pagap, PagvuonpuéMHUK, Tenesu3op, aHTeHHa, TenedoH, CBY-neub,
ynbTpa3ByKOBasa ANArHOCTUKA B TEXHUKE U MeauumHe.

HdemoHncmpauyuu.

O6pasoBaHune 1 pacnpocTpaHeHne nonepeyHbIX U NPOLONbHbIX BOSIH.

KonebnoLweecs Teno kak UCTOYHMK 3BYyKa.

3aBMCUMOCTb AfIMHbI BOSHbI OT YacTOTbl KoniebaHui.

HabnogeHne oTpaxeHusi 1 NPenioMNeHns MexaHN4YeCKUX BOSH.

HabniogeHne nHtepdepeHunn n gudpakumm MexaHn4eckmux BOSH.

AKYyCTUYECKNN pe30HaHC.

CsowcTBa ynbTpasByka U ero npuMeHeHue.

HabniogeHne cBa3n rpOMKOCTM 3BYKA M BbICOTbl TOHA C aMniUTy4OM M YacTOTOM
konedaHun.

MccnepoBaHme CBOWCTB 31EKTPOMArHUTHBIX BOJSIH: OTpaXeHue, nperioMreHue,
nonapusauma, audpakums, tHTepgepeHums.

O6HapyxeHne nHdpakpacHOro n ynbTpadunoneToBoro N3ny4yeHun.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

M3yyeHne napamMeTpoB 3BYKOBOM BOJSIHbI.

M3y4eHne pacnpocTpaHeHusi 3BYKOBbIX BOSIH B 3aMKHYTOM NPOCTPaHCTBE.

Tema 4. Onmuka.

MpamonnHenHoe pacnpocTpaHeHve cBeTa B ogHopodHon cpege. Jlyd cseta.
To4euHbIN UCTOYHUK CBETA.

OTpaxeHue cBeTa. 3akoHbl OTpaXeHusi cseTa. [locTpoeHue wusobpaxeHun B
nnockom 3epkane. Ccepunyeckune 3epkana.

MpenomneHne cBeTa. 3akoHbl NperiomMreHns ceeta. ABCOMIOTHLIA MNoKa3aTesnb
npenomnenns. OTHOCUTENbHbIA Nokasatenb npenomneHvsi. MNMOCTOAHCTBO 4acToTbl
cBeTa M COOTHOLWEHWEe ANWH BOSH Npu nepexoge MOHOXpPOMaTUYeCKOro cBeTa yepes
rpaHvUy pasgena ABYyX ONTUYECKUX cpea.

Xog nydyen B npuame. Aucnepcus ceeta. CnoxHeln coctas 6enoro ceeTta. LiBeT.

MonHoe BHYTpeHHee oTpaxeHue. [lpeaenbHbIM Yron MNOSIHOMO BHYTPEHHEro
OTpaxeHus.

Cobupatowime n paccematolime nNUH3bl. TOHKas nNMH3a. POKYCHOEe pacCcTosiHME U
onTMyeckast cuna TOHKOW J§MH3bl. 3aBUCUMOCTb (OOKYCHOrO pPacCTOSHUS TOHKOM
chepnyecKkon NiMH3bl OT €€ reoMeTpuUn U OTHOCUTENBHOIO NoKa3aTens NperioMIIeHus.

dopmyna TOHKOW NMH3bIL. YBenuyeHve, JaBaemMoe fIMH30MN.

Xog nyya, npoweawero nuvH3y nog MNPOU3BOSIbHLIM  YINIOM K €€ [flaBHOW
onTnyeckomn ocu. NMocTpoeHne n3obpaxxeHnin TOUKM U OTpe3Kka NPsIMON B cobupatroLmx u
pacceunBaroLmnX NMH3ax U Nx cuctemax.

Ontuyeckne npubopsbl. Paspelwatowass cnocobHocTb. [Na3 kak onTuveckas
cucTema.

Mpenenbl NPUMEHMMOCTM reOMETPUYECKON ONTUKM.



BonHoBas ontuka. UHTepdepeHuna ceeTa. KorepeHTHble MCTOYHUKK. YCrnoBus
HabMOeHNS MakCMMyMOB U MWHUMYMOB B WHTEP(EPEHLMOHHOW KapTUHE OT OBYX
KOrepeHTHbIX MICTOYHUKOB. NMpuMepbl Knaccuydecknx MHTEPdEPEHLMNOHHbBIX CXEM.

Oundpakuma ceeTa. [QudpakumoHHasa pelléTka. Ycrnosme HabnoaeHus rnaBHbIX
MakCMMyMOB Npu NageHn MOHOXPOMaTUYECKOro cBeTa Ha ANMPaKUNOHHYHO PELLETKY.

Monspusauma ceeta.

TexHnyeckne yCcTponucTBa M TEXHOMOIMYecKne Mpouecchl: OYKW, fyna, nepuckon,
doToannapart, MWKPOCKOMN, MNPOEKUMOHHbIM  annapaT, MpPOCBETNIEHNE  OMNTUKMU,
BOJIOKOHHas onTuKa, gupakumMoHHas peLuéeTka.

HdemoHcmpauyuu.

3aKoHbI OTpaXXeHnsa ceeTa.

WccnenosaHme npenomMneHuns ceeTa.

HabntogeHne NonHOro BHyTpeHHero otpaxeHnsa. Mogens cBetoBoaa.

MccnenosaHme xofa CBETOBbLIX MYYKOB Yepes nriockonapannenbHy niacTuHy m
npusmy.

McecnenosaHme CBOMCTB M306paXkeHU B NIMH3aX.

Mogenu mukpockona, Teneckona.

HabniogeHne nHtepgepeHumn ceeTa.

HabnogeHne uBeToOB TOHKMX NITEHOK.

HabniogeHne gudpakumm ceeTa.

3ydeHne oupakUMOHHON peLLETKN.

HabniogeHne gudpakuMOHHOIO CrnekTpa.

HabnogeHne gncnepcun ceeTa.

HabniogeHne nonspusaunm ceeTa.

MpumeHeHne NoNAponaoB ANA N3y4eHUs MeXaHUYEeCKUX Hanpsi>XeHWN.

YyeHu4eckul 3kcrniepumeHm, 1abopamopHbie pabombi, NpakMuKyM.

M3mepeHune nokasaTtensa npenioMneHms ctekna.

MccnenosaHme 3aBUCUMOCTM (DOKYCHOIO paccTosiHMS OT BellecTBa (Ha npumepe
XNOKUX NIUH3).

N3mepeHne hoKyCHOro pacCcTtosiHuga paccemBatoLmnX JINH3.

MonyyeHune nsobpaxxeHnsi B cUCTEME 13 NSIOCKOro 3epkana u fNH3bI.

MonyyeHne n3obpaxeHnsi B cUCTEME U3 OBYX JIMH3.

KoHCTpympoBaHue TeNeCcKONMYEeCKUX CUCTEM.

HabniogeHne gudpakumm, nHTepdepeHLmm n nonspusaumm ceeTa.

M3y4eHne nonsipmsaumm ceeta, OTPaXKEHHOIO OT NOBEPXHOCTU OUINEKTPUKA.

M3y4eHne nHtepdepeHumnn nasepHoro N3nyyvyeHns Ha AByx LLensx.

HabnogeHne gncnepcun.

HabniogeHne n nccnegoeanne gupakuMoHHOIO CrnekTpa.

M3mepeHne onnHbl CBETOBOW BOJSIHbI.

Mony4yeHne cnekTpa wu3nyyeHuMs cBeToamoda MNpu MNOMOLWM  AndpakuMOHHON
PEeLIETKN.

Paspgen 6. OcHOBbI cneuvanbHOW TEOPUU OTHOCUTENBHOCTMN.

MpaHULbl NPUMEHUMOCTWN KnacCUYecKon MexaHuku. [locTynaTbl cneumanbHoOn
TEOPUM OTHOCUTENBHOCTN.

lMpocTpaHCcTBEHHO-BpEMeHHOW MHTepBan. [NpeobpasoBaHua JlopeHua. Ycnosue
NPUYNHHOCTU. OTHOCUTENLHOCTL OOHOBPEMEHHOCTU. 3ameaneHne BpEMEHU W
COKpaLlleHe ONNHbI.

OHeprus n MMNynbC PENATUBUCTCKON YacTuLbl.

CBs3b Maccbl C 3HeprverM M UMMNYNbCOM PENIATUBUCTCKON YacTuubl. OHeprus
NoKos1.



TexHu4eckne ycTpoucTBa W  TEXHOMNOIMYECKMEe MpPOLECChl:  CNYTHUKOBbIE
NPUEMHUKM, YCKOPUTENN 3apsKEHHbIX YacTul,.

Y4YyeHn4eckni akcnepmmeHT, nabopaTtopHble paboTbl, MPaKTUKYM.

OnpepneneHve umnynbca U SHEPrUU PenAaTUBUCTCKUX YacTul (no doTorpadumsam
TPEKOB 3apsPKEHHbIX YacTUL, B MarHUTHOM rone).

Pasgen 7. KBaHToBaa dusmka.

Tema 1. KopnyckynspHo-eonHoeolul Oyasiu3m.

PaBHoBecHOe TennoBoe wu3nydeHne (M3nyvyeHne abCoNTHO 4YEpPHOro Tena).
3akoH cMelleHnsa BuHa. 'vnoTesa NnaHka o KBaHTax.

@POTOHbI. QHEPTUS U MNYIBC POTOHA.

dotoapdekt. OnbiTel A. . CtonetoBa. 3akoHbl hoToadhdekTa. YpaBHeHUe
OnHwWTenHa ona otoaddekTa. «KpacHas rpaHmuay doTtoaddekTa.

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

BonHoBble cBouncTBa Yactuy. BonHbl ae bpownns. OnuHa BonHbl ge bpownna wm
pasamepbl obnactu nokanusaumm ABMXKYLENCa 4YacTuubl. KopnyckynsapHO-BOSTHOBOW
Ayanuam. ndpakuma anekTpoHoOB Ha Kpuctannax.

Cneuuduka wnamepeHun B Mukpommpe. COOTHOLWLIEHMSI HeonpeaenéHHOCTEN
"enseHbepra.

TexHu4eckne yCTpoMCTBA W  TEXHONMOrMYeckne MpoLecchl:  CrnekTpomeTp,
oTO3NEMEHT, (POTOAATUUK, TYHHENBHBLIN MUKPOCKON, ConHeYHas 6atapes, ceeToanos.

HdemoHncmpauyuu.

PoTOIhPEKT HA YCTAHOBKE C LIMHKOBOM MIaCTUHOM.

MccnepoBaHme 3aKOHOB BHeLLHero ootoadpdekTa.

WccnepoBaHne 3aBNCUMOCTU CONPOTUBNEHNS nonynpoBOAHUKOB oT
OCBELLEHHOCTMH.

CseToguoa.

ConHeyHas bartapes.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

WccnepoBaHne gpotopesuncTopa.

MN3mepeHune noctosHHoM NnaHka Ha ocHoBe uccrnegoBaHus gotoaddekTa.

MccnepoBaHue 3aBUCUMOCTY CUIbl TOKA Yepes3 CBETOANO OT HaNpPsKEHUS.

Tema 2. du3zuka amoma.

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

Moctynatbl bopa. N3nydeHne n nornoweHne (OOTOHOB Mpu nepexone atoma C
OLHOIO YPOBHS 3HEPrUN Ha OPYron.

Buabl cnektpoB. CnekTp YpoOBHEWN SHEPrM aToMa BOAopoaa.

CnoHTaHHOe U1 BbIHYXOEHHOE nsny4deHne ceeta. Jlasep.

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

HdemoHncmpauyuu.

Mopenb onbiTa Pesepdopaa.

HabnogeHne nuHenyaTbiX CNEKTPOB.

YCTPONCTBO 1 AENCTBME CHETUMKA MOHN3NPYIOLLMX YaCcTuUL.

OnpepneneHvie AnvHbl BOSTHbI NTA3€PHOr0 N3Ny4eHMUs.

YyeHu4yeckul 3kcrnnepumeHm, 1abopamopHbie pabombi, MpakmMuKyM.

HabnogeHne nuHenyaToro cnekTpa.

MccnegoBsaHme cnekTpa paspeXeHHOro aToMapHOro BOAOpoda U U3MepeHue
noctoaHHon Puabepra.

Tema 3. duzuka amomMHO20 si10pa u 3jieMeHmapHbIX Yacmuuy,



HyknoHHas mogenb siapa NenseHbepra—VBaHeHko. 3apsag agpa. Maccosoe 4ncno
sapa. Nsotonel.

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

3akoH pagmoakTMBHOro pacnaga. PagnoaktmeHble nsotonsl B npupoae. CBoncTea
NOHMN3MPYIOLLEro U3nyvyeHus. BnnsHue pagmoakTUBHOCTM Ha >KUBble OpraHuM3Mbl.
EcTecTBeHHbIN POH n3nyyvyeHus. JosammeTpus.

OHeprus cBs3n HYKNOHOB B gape. AaepHble cunbl. [ledekT macchl agpa.

ApnepHble peakuun. [leneHne n cuHtes sgep. ApepHble peakTtopbl. MNMpobnembl
yrnpaBnsieMoro TepmMosgepHoOro CUHTEe3a. OKOMOrnMyeckme acnekTbl pasBuUTUS SOepHOM
SHEepreTuku.

MeToabl perucTpaumm n nccrefoBaHus anemMeHTapHbIX YacTuL.

dyHaoameHTanbHble  B3aMMOAEWCTBMSA.  BapuoHbl, Me30Hbl W NENTOHbI.
MpencraBnenune o CtaHgapTHOM Moaenu. KBapk-rnooHHas Moaesb afgpOHOB.

dusvka 3a npegenamum CTaHgapTHOM mopenu. TémHas matepus U TEMHas
SHeprus.

EOQMHCTBO (hmnsnyeckon KapTUHbLI Mupa.

TexHu4eckne ycTpomcTBa W TEXHOMOrMYeckMe npouecchl: A03MMETp, Kamepa
BunbcoHa, saepHbIn peakTtop, TepMosgepHbIN peakTop, atomHas 6bomba, MarHMTHO-
pe30oHaHcHasa Tomorpadu4.

YueHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

MccnepnoBaHme TpekoB YacTuy, (Mo rotoBbiM hoTorpadunsam).

WccnegosaHve pagnoakTUBHOIO hoHa C MCNOoSib30BaHMEM JO3MMeTpa.

M3yyeHune nornowieHns 6eta-4actuy antoMmMHUEM.

Paspen 8. 3nemMeHTbl aCTPOHOMUU U aCTPOPUIUKM.

OTanbl pasBuUTMS acTpoHomuu. [puknagHoe U MUPOBO33PEHYECKoe 3HayYeHue
acTpoHoMuW. NMPMMEHMMOCTb 3aKOHOB OU3NKM AN O6GBACHEHNSA NPUPOALI KOCMUYECKUX
00BHEeKTOB.

MeToabl  acTpoHOMMYECKMX  uccnefoBaHuin.  COBpPEMEHHbIE  OMTUYECKME
Teneckonbl, pagmMoTeneckonsl, BHeaTMoOcepHas acTpOHOMUS.

Bug 3BésgHoro Heba. Co3Be3gusi, Sdpkue 3BE3A4bl, MNNaHeTbl, WX BUMAUMOE
ABUXEHME.

ConHeyvHas cuctema.

ConHue. ConHe4vHasa akTMBHOCTb. IcTOYHMK 3Heprm ConHua 1 3BE3L.

3BE3bl, MX OCHOBHbIE XapakTepuCTUKW. [uarpamma «cnekTpanbHbI Krnacc —
CBETUMOCTb». 3BE3abl [MaBHOW nocrnegoBaTenbHOCTU. 3aBUCUMMOCTb «Macca —
CBETMMOCTb» ON4 3BE3/ rMaBHOW NocreaoBaTesibHOCTU. BHyTpeHHee CTpoeHune 3BE3[.
CoBpeMeHHble npeacTaBneHuss O npoucxoxaeHun n aponoumm ConHua wn 3BE3A.
OTanbl XXN3HN 3BE3A.

Mneunbin Myt — Hawa [anaktuka. [lonoxeHne u aBwxkeHne ConHua B
Manaktuke. Tunbl ranakTuk. Paguoranaktmkm wn kBasapbl. Yé€pHble Oblpbl B sgpax
ranakTtuk.

BceneHHasi. Pacwupenne BceneHHon. 3akoH Xabbna. PasberaHve ranaktuk.
Teopus bonbLuoro B3pbiBa. PennkroBoe nsnyyeHue.

MacwTabHas cTpykTypa BceneHHon. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUMN.

YyeHu4yeckue Habnro0eHusl.

HabnogeHna 3BEé3gHoro Heba HEBOOPYXXEHHBbIM [Ma3oM C WUCMNONb30BaHNEM
KOMMbIOTEPHbIX MPUNOXEHUA ONsi onpeaeneHns nonoxeHus HebGecHbiX OOBLEKTOB Ha
KOHKPETHYIO aTy: OCHOBHble co3Be3ausa CeBepHOro nonywapus u spkne 3Bé3abl.

HabntogeHnnsa B Teneckon JlyHbl, NnaHeT, TYMaHHOCTEN U 3BE34HbIX CKOMIIEHWIA.



®dU3nYecKMn NpakTUKymMm.

Cnocobbl M3MepeHust (Pr3nYeckux BeNUYMH C UCMOSIb30BaHWEM aHaroroBbIX U
LUMPOBLIX M3MEPUTENbHbIX NPUOOPOB M KOMMBbIOTEPHBLIX AATYMKOBbLIX CUCTEM.
ABCONIOTHbIE N OTHOCUTESbHbIE MOrPELLUHOCTU U3MEPEHUA (UINYECKUX BENUYMH.
OueHkKa rpaHuL, norpeLHoCcTen.

lNpoBeneHne KOCBEHHbIX N3MepPEHU, UCCNeaoBaHUM 3aBUCUMOCTEN PU3NYECKUX
BENNYMH, MNpOBEpKa MNPeanoXeHHbIX rmnote3 (Bbibop wn3 paboT, OMNMCaHHbIX B
TemaTnyecknx pasgenax «YYeHU4ecKun IKcnepumeHT, nabopaTopHble paboThl,
NMPaKTUKyM» ).

O6o6Lwwarowee NnoBTOopeHUe.

O6006LweHe n cuctematTmsaumsa cogepaHusa pasgenoB Kypca «MexaHukay,
«MonekynsipHas cdusnka M TepMoauHaMUKa», «IAnekTpoanHamukar», «KonebaHus wm
BONHbI», «OCHOBbI crneuuansHOW Teopun OTHOCUTESbHOCTU», «KBaHTOBasd usunkay,
«AnNemMeHTbl aCTPOHOMUN N aCTPOUINKIY.

Ponb u3unkn n actpoHoMnn B SKOHOMUYECKOW, TEXHONOMMYECKOW, CoLManbHON n
3TUYeCKON cdepax OeATenbHOCTU YeroBeka, pofib U MecTo (PU3MKM U acTPOHOMUMK B
COBPEMEHHOMN Hay4YHOW KapTUHE MMUpa, 3HaYeHne onmcaTesibHON, CUCTEMaTU3UPYIOLLIEN,
0O BACHUTENBHOW N NPOrHOCTUYECKON OYHKLMIA OU3NYECKON TEOPUU, POSib PMU3NYECKOMN
Teopun B (popMMpOBaHUM NpeacTaBneHnn o (U3MYEeCKOM KapTUHE Mupa, MecTo
PU3N4ecKon KapTuHbl MuMpa B OOLLEM psioy COBPEMEHHbIX €CTECTBEHHO-HaYYHbIX
npegcraBneHun o npupoae.

MexnpeameTHble CBA3MN.

N3yyeHune kypca dunaunkm yrnybrnéHHoro ypoBHs B 11 kracce ocCyLlecTBNAeTCs C
YY4ETOM copepXaTefbHbIX MeXnpeaMeTHbIX CBA3eN C KypcaMmu mateMaTtuku, buonorum,
XUMUWN, reorpadumn 1 TEXHOSOIMMN.

MexnpedmemHsbie MOHsIMusi, c8si3aHHbIE€ C U3y4YeHuUeM mMemodoe Hay4HOo20
MO3HaHUs: sIBfleHne, HayYHbIN goakT, runoTtesa, usndeckas BerimvmHa, 3akoH, Teopus,
HabnogeHne, 3KCNepUMEHT, MoAenupoBaHuWe, MoAenb, W3MepeHWe, MNOrpeLLlHOCTM
n3MepeHnin, nameputensbHble Npnbopsl, umdposas nabopaTtopus.

Mamemamuka: pelieHne CUCTEMbl ypaBHEHUW. TpPUrOHOMETPUYECKNEe (PYyHKLNN:
CVYHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPWUrOHOMETPUYECKOE TOXAECTBO.
BekTopbl M KX MpOeKuUMM Ha OCKM KOoOpAUHAT, CroXeHue BeKTOpoB. [1pou3BoaHbIe
aneMeHTapHbIX OYHKUMIA. [pu3Hakn nogobusa TpeyronbHUKOB, onpeaenieHe nnowanu
NNockux puryp n ob6béma ten.

Buonozus: anekTpudeckue SBNEHUS B XMBOW nNpupoae, kKonebaTenbHble
OBWXEHUST B >KMBOW  NpuUpode, 9KOMOTMYecKMe pPuUcCKM nNpu  Npou3BOACTBE
3NEeKTPO3HEepPruu, 3NEeKTPOMarHnUTHoe 3arpsisHeHue OoKpYyXatoLien cpeapl,
ynbTpa3ByKoBasi AMarHOCTMKa B MeavumHe, ONTUYECKME SBIIEHUS B XXMBOKW Npupoae.

Xumusi: CTpOEHNE aTOMOB U MOJEKYS, KpucTannmyeckasa CTpyKTypa TBEpAbIX Ten,
MexaHn3Mbl 06pa3oBaHNA KPUCTaNNNYECKON PELLETKN, CNEKTPanbHbIA aHanua.

leoepadgpusi: marHUTHbIE Momntoca 3emnu, 3anexmn MarHUTHbIX pyd, POTOChEMKA
3eMHON NOBEPXHOCTN, cencmorpad.

TexHomno2usi: NPUMEHEHWE  MOCTOSIHHbIX ~ MAarHWTOB,  OfIEKTPOMAarHUTOB,
anekTpoasuratens Akobu, reHepaTtop NepemMeHHOro Toka, MHAYKUMOHHAsS neydb, NUHUA
anekTponepeaay, anekTpoaBuratenb, pagap, pPagvuonpuéMHUK, TeneBusop, aHTeHHa,
TenedgoH, CBY-neyb, ynbTpasBykoBasi [AuMArHOCTUKA B TEXHUKE, MNPOEKUNOHHbIN
annapar, BOS/IOKOHHas onTuka, conHevHasa batapes, CNyTHUKOBbIE NPUEMHUKN, SaepHas
9HepreTuKa 1 3KONorn4eckue acnekTbl €€ pasBuUTuS.



MMAHVUPYEMbBIE PE3YJIbTATbI OCBOEHWA TMPOIPAMMbBLI MO ®U3SMKE HA
YPOBHE CPEAHEIO OBLLEITO OBPA3OBAHVNANIMYHOCTHBLIE PE3YJIbTATHI

JINYHOCTHDbIE PE3YJIbTATDI

JInyHocTHbIE pe3ynbTaTbl OCBOEHUA ydebHoro npeameta «dusmka» LOMKHbI
OoTpaxaTb FOTOBHOCTb W  crnocobHOCTb  ofyyarwmuxcs  pyKOBOACTBOBATbLCSA
chopMUpPOBaHHON  BHYTPEHHEW MO3ULMEN  JINYHOCTM, CUCTEMOW  LE€HHOCTHbIX
OpUEeHTaUUN, NO3NTUBHBLIX BHYTPEHHUX YOexXaeHnn, COOTBETCTBYOWMX TPAaULNOHHBIM
LEeHHOCTAM pPOCCUMMCKOro oOOLecTBa, paclMpeHUe >KU3HEHHOro onbiTa W onbiTa
AeATeNbHOCTM B Mpouecce peanu3auun OCHOBHbLIX HanpaBneHur BOCNUTaTeNbHOM
AeSATenbHOCTU, B TOM YuCrie B YacTu:

rpaXkaaHCKoro BOCNuUTaHus:

e COPMMPOBAHHOCTb lPaXK4aHCKOM MNo3vumm oby4darollerocs Kak akTUBHOMO W
OTBETCTBEHHOrO YfieHa poccumncKkoro obLLecTBa;

e MPUHATME  TPaAMUMOHHBIX  ObLleYenoBeYeCKMX  ryYMaHUCTUYECKUX U
AEeMOKpaTUYECKMX LLEHHOCTEN;

e T[OTOBHOCTb BECTU COBMECTHYI [OesTeNIbHOCTb B WHTEpecax rpakgaHCKoro
obuwectBa, y4actBoBaTb B CcamMoynpaBreHun B  obpasoBaTenbHOM
opraHusauuu;

e yMeHue B3aMMOAEeNCTBOBATb C coumasibHbIMU MHCTUTYTaMn B COOTBETCTBUN C
X PYHKUMAMUN N HA3HAYEHMEM;

e T[OTOBHOCTb K 'yMaHUTapHOM N BONOHTEPCKOM AeATESNTbHOCTN.

NaTpMoOTUYECKOro BOCMUTaHUSA:

e CHOPMMPOBAHHOCTb POCCUNCKON rpaxgaHCKOW MOEHTUYHOCTN, NaTPUOTU3Ma;

e LEHHOCTHOE OTHOWEHWEe K T[OCydapCTBEHHbIM CUMBOSIAM, OOCTUXKEHUAM
POCCUNCKMX YYEHBIX B 06NacTu msnkn n TeXHUKE.

AYXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

e C(HOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUSA, 3TUYECKOro NOBEAEHUS;

e CMNocoBHOCTb oOueHMBaTb CUTyauMlO W MPUHMMAaTb OCO3HaHHbIE peLLEeHUs,
OPUEHTUPYSACHb Ha MOpPanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YuUcCre
B AeATENTbHOCTUN YYEHOTO;

e OCO3HaHMWe NNYHOro BKada B NOCTPOEHME YCTONYMBOro byayLiero.

3CTETUYECKOro BOCNUTaHUA:

e OCTeTUYEeCKOe OTHOLLUEHME K MUPY, BKMNOYas 3CTETUKY Hay4dHOro TBOPYECTBA,
npucyLiero nusmyeckon Hayke.

TPyAOBOIro BOCNUTaHUSA:

e VHTEpeC K pasfiMyHbIM cdepam npodeccuoHanbHOM LesATEeNbHOCTU, B TOM
yucre CBs3aHHbIM C (PU3MKOM N TEXHUKOW, YMEHUE cOoBepLlaTb OCO3HAHHbLIN
Bolbop Oyaywien npodeccun u peanusoBbiBaTb COOCTBEHHbIE XWU3HEHHblEe
nnaHbl;

e T[OTOBHOCTb U CNOCOBHOCTL K 06pasoBaHMi0 U camoobpasoBaHUO B 0b6nacTu
PU3NKN Ha NPOTXKEHUN BCEWN XKNIHM.

3KOJIOrM4ecKoro BOCNUTaHUA:

e COPMUPOBAHHOCTb 3JKOSIOMMYECKOW KyIbTypbl, OCO3HaHWe rnobanbHoro
XapakTepa 9KONorn4eckux npobnem;

e laHNPOBaHME N OCYLLECTBIEHNE OENCTBUIA B OKpPYXXatoLlen cpeae Ha OCHOBE
3HaHuWs Lenen yCToMYnMBOro pa3BuTus YenioBe4ecTBa;

e pacwumpeHue onbiTa AeATEeNIbHOCTU 3KOMOrMYeCKOW HanpaBfieHHOCTU Ha
OCHOBE MMEILLMXCH 3HaHUI NO (PU3nKke.



LeHHOCTU HAay4YHOro nNo3HaHuA:

C(OOPMUPOBAHHOCTb  MWPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSA (PU3NYECKOWN HaYKu;

OCO3HaHMEe LEHHOCTM HayyYHOW [OedATenbHOCTU, FOTOBHOCTb B npouecce
N3ydeHUs  (PU3NKNM  OCYLLEeCTBNATbL MNPOEKTHY U UccreaoBaTesibCKyto
AeATeNnbHOCTb MHONBMAYANbHO U B rpynne.

METAMNPEOMETHbIE PE3YJIbTATbDI

Mo3HaBaTenbHbIe YyHUBepcanbHbie y4ebHble AeCTBUA
BasoBble nornyeckue aencTeuA:

camocTosTenbHO  opMynMpoBaTb WM akTyanuaupoBaTb  npobGrnemy,
paccmaTtpuBaTb €€ BCECTOPOHHE;

onpenensaTb UenuM [esATenbHOCTW, 3agaBaTb NapamMeTpbl U KpUTEpUU KX
LOCTUXKEHUS;

BbISIBNSATb  3aKOHOMEPHOCTM U MPOTMBOPEYUSs B  paccMaTpyMBaeMbIX
hU3nYECKNX SBNEHUSIX;

paspabaTbiBaTb NnaH pelleHust Npobrnembl C Y4ETOM aHanm3a MMEeRLLMXCS
mMaTepuarbHbIX U HeMaTepuarnbHbIX PeCcypCoB;

BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLIEHMBATb COOTBETCTBME PE3yNbTaToB
LiensiM, OLleHMBaTb PUCKN NOCNEACTBUIA AEATENbHOCTY;

KOOPAMHUPOBATL U BbINOMHATL paboTy B YCIOBUSIX pearnbHOro, BUPTyarbHOro
N KOMOBUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPEATUBHOE MbILLMIEHNE NPU PELLEHMUN XNSHEHHbIX NPOBEM.

BasoBble uccnegoBaTenbcKkue AeUCTBUA:

BNnageTb Hay4YHOW TEPMWHOSMOIMEN, KIOYEBBLIMM MOHATUAMM U MeTohaMu
do13nMYecKon HayKu;

BnageTb HaBblkaMu y4ebHO-UccneaoBaTeNbCkon U NPOEKTHON AeATENbHOCTU B
obnact ou13nKnM, CNOCOBHOCTBLIO N FOTOBHOCTBIO K CAMOCTOATESNIbHOMY MOUCKY
METOA0B peLleHns 3agay Pr3nMyYeckoro cogepkaHus, NPUMEHEHUIO pPasfnnyYHbIX
MEeTOA0B NO3HAHUS;

BNnageTb BuAaMu OeATENbHOCTM MO MOSlydEHUIO HOBOrO 3HaHUSA, €ro
UHTepnpeTaumm, nNpeobpasoBaHMO U MPUMEHEHUID B Pa3fUYHbIX YYEOHbIX
CUTyaumsix, B TOM Yncne npu cosgaHum y4ebHbix NpoekToB B 0651acTn hnsnku;
BbISIBMSATb  MPUYMHHO-CINEACTBEHHbIE CBA3W M akTyanuaupoBaTb 3agady,
BblABUraThb rMnoTe3y €€ pelleHns, HaxoanTb apryMeHTbl Ans goKa3aTenbcTea
CBOMX YTBEPXOEHUN, 3a4aBaTb NapameTpbl U KpUTePUN peLLEHNS;
aHanuaupoBaTb MOJSIyYEHHbIE B XO4e peleHus 3agadum  pesynbTaThl,
KPUTMYECKN OLEeHMBaTb WX [OCTOBEPHOCTb, MPOrHO3MpPOBaTb W3MEHEHWE B
HOBbIX YCIOBUSIX;

cTaBuTb M opmynupoBaTb COOCTBEHHble 3agayM B obpasoBaTesibHON
AEATENbHOCTU, B TOM YMCIE NPU N3y4eHUn on3unku;

AaBaTb OLEHKY HOBbIM CUTYaUMUsaM, OLEeHNBaTb NPUOBPETEHHBLIN ONbIT;

YyMETb MEepPeHOCUTb 3HaHus no u3nke B MNpakTuyeckyto obnactb
KN3HEOEATENbHOCTMN;

YMETb UHTErPMPOBaTh 3HAHUSA U3 Pa3HbIX NPeaMeTHbIX obnacTen;

BblOBUraTb HOBblE MAEN, NpeanaraTb OpUrMHanbHble NOAX0Abl U PeLleHns;
CTaBuTb Npobnembl U 3aga4vn, JonycKalLlme anbTepHaTUBHbIE PELLEeHUS.

Pa6oTa ¢ nucgpopmaumen:



BNafgeTb HaBblkamMu MOnyyYeHuss MHopmMaummn r3nM4eckoro coaepxaHusi 13
MCTOYHUKOB PasHbIX TWUMOB, CaMOCTOSTENbHO OCYLLECTBNSATb MOWCK, aHanms,
cucTeMaTusaumio U MHTepnpeTaumio MHopMaumMM pasnuyHbIX BUAOB U hopMm
npeacTaBneHus;

oL€eHMBaTb AOCTOBEPHOCTb MHpOPpMALUK;

MCNonb30BaTb CPeACTBa MHPOPMALIMOHHBIX N KOMMYHUKALNOHHBLIX TEXHOMNOMMM
B PELEHUN KOTHUTMBHBIX, KOMMYHUKATUBHbIX WU OpPraHuM3auuoHHbIX 3ada4vy C
cobnogeHnem TpeOOBaHUN 3ProHOMUKM, TEXHUKM Oe30MacHOCTU, TUMMEHDI,
pecypcocOepexeHuns, NPaBoBbIX N 3TUYECKUX HOPM, HOPM MHAOPMaLMOHHOM
©e3onacHocTy;

co3gaBaTb TeKCTbl (DM3MYECKOrO COAepXaHus B pasnunyHbix copmartax c
YY4ETOM Ha3HaAYeHUs MWHGopMaumMmM W LUeneBon ayguTtopuu, BbliOMpas
onTUMarnbHyo opMy NpeacTaBneHns U BU3yanmsauuu.

KOMMyHMKaTMBHbIe YHUBepcasibHble y466Hble AEeUCTBUA:

OCYLLECTBNATb 06LLEHNE Ha ypokax U3NKM U BO BHEYPOUYHOWN AEATENBHOCTY;
pacrno3HaBaTb NPeanoCbINKN KOHPSTUKTHBLIX CUTYaUMn N CMArYaTh KOHQSTUKTbI;
pPa3BEPHYTO M JIOTMYHO M3MaraTb CBOK TOYKY 3PEHUA C MCMNOSb30BaHUEM
A3bIKOBbIX CPEACTB;

NOHMMATb W MCMNOSb30BaTb NpeuMyLlecTBa KOMaHOHOW W MHAMBUOYaNbHON
paboThl;

BblbMpaTb TEMaATUKy W METOAbl COBMECTHbIX AENCTBUMMA C Y4ETOM 0OLMX
WHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YSfieHa KOneKkTuBea;

npuHMMaTb  LUEenM  COBMECTHOWM  OeATEeNbHOCTW,  OpraHuM3oBbiBaTb W
KOOPANHMPOBATb AEUCTBUSA NO €€ LOCTMXKEHMUID: COCTaBnATb MinaH LEeNCTBUN,
pacnpeensTb ponn ¢ y4ETOM MHEHUM y4acTHMKOB, 0bBCyxaaTb pes3ynbraTbl
COBMECTHOW paboThl;

OoLEeHMBaTb Ka4eCTBO CBOEr0 BKflaga WM Kakgoro y4acTHMKa KOMaHObl B 06N
peaynbTaT no paspaboTaHHbIM KpUTEPUSM;

npegnaratb HOBble€ TMPOEKTbl, OLEHMBATb WMOAEM C NO3ULMA  HOBW3HBI,
OPUTMHANbHOCTK, NPAKTUYECKON 3HAYNMOCTMU;

OCyLLeCTBNATbL MO3UTUBHOE CcTpaTerndyeckoe nosefeHve B pPasfiMyHbIX
cuUTyaumsix, NposiBNATbL TBOPYECTBO 1 BOOOpaxkeHune, bbITb MHULNMATUBHBIM.

PerynaTtuBHble yHuBepcanbHble y4eOHble AeNCTBUSA
CamoopraHusauums:

CaMOCTOATENbHO OCYLLECTBMATbL MO3HaBaTENbHY AEATENbHOCTb B obnactu
PU3NKN N aCTPOHOMUU, BbIABMAATbL NPoGnembl, CTaBuUTb U POpMynNupoBaTb
COOCTBEHHbIE 3a4auu;

CaMOCTOATENbHO COCTaBMATb MMaH peleHns pPacyHETHbIX UM KayeCTBEHHbIX
3agay, nnaH BbIMNOMHEHMS MNPaKTUYEeCKONW paboTbl C YYETOM UMEKLLUNXCS
pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaUUSM;

pacmpsaTb paMkm y4ebHOro npeameTta Ha OCHOBE JIMYHbIX NPEeANOYTEHUN;
Aenatb OCO3HaHHbIM  BbIOOp, aprymeHtTMpoBatb ero, ©6patb Ha cebs
OTBETCTBEHHOCTb 3a peLUeHune;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

cnocobcTBoBath  QOPMUPOBAHUID M MPOSIBMEHUO apyauumm B obnacTtu
PU3NKN, MOCTOSIHHO MOBbIWATL CBOW ObOpa3oBaTesnbHbI U KYNbTYPHbIN
YPOBEHb.

CaMOKOHTpO.ﬂb, 3MOLMOHAlNbHbIA UHTENSIEKT:



AaBaTb OLEHKY HOBbIM CUTyauMsiM, BHOCUTb KOPPEKTUBbI B OEATENbHOCTb,
oueHMBaTb COOTBETCTBUE Pe3ynbTaToB LesisMm;

BNnageTb  HaBblkaMM  MO3HaBaTENbHOM  pedrieKcMM  Kak  OCO3HaHuA
coBepLUaeMbIX OEWUCTBUA U MbICIIUTENbHbBIX MPOLIECCOB, MX pe3ynbTaToB W
OCHOBAaHWM;

MCNonb3oBaTb NPUEMbI pednekcun Ons OueHKM cuTyauun, Bbibopa BEpPHOro
peLlleHus;

YMETb OLEHMBaTb PUCKM W CBOEBPEMEHHO MNPUHMMATb pPEeLIeHMst No KX
CHWXEHWUIO;

npMHUMaTb MOTUBbI M aprymMmeHTbl [Opyrux TrMpu aHanum3e pesynbTaToB
OEeATENbHOCTMU;

npuHUMaTh cebsl, NOHMMasa CBOW HEAOCTaTKN U OOCTOMHCTBA;

npuUHMMaTb MOTUBbI W aprymeHTbl Opyrux Mpu aHanu3e pesynbTaTos
NEeATenbHOCTH;

npu3HaBaTb CBOE NpaBoO M NPaBoO APYrnX Ha OLLMOKM.

B npouecce OOCTMXEHUSA NMUYHOCTHLIX pe3ynbTaToB OCBOEHUSA nporpammbl No omsnke
ANS ypoOBHA cpefHero obuwero obpasoBaHMs Yy 0Oy4aloWMXCA COBEpPLUEHCTBYETCS
9MOUMOHAsbHbIM NHTENNEKT, npegnonaratowmn copmMmMpoBaHHOCTb:

CaMOCO3HaHW4, BKMOYaroLWero cnocobHOCTb NOHMMAaTb CBOE 3MOUMOHanbHoe
COCTOsIHME, BUOETb HanpaBfeHus pas3BuUTUSE COOBCTBEHHOW 3MOLIMOHANbHON
ccepbl, 6bITb YBEPEHHBIM B cebe;

caMoperynupoBaHus, BKMOYAKOLWEro CaMOKOHTPOMb, YMEHue MpuHMMaTh
OTBETCTBEHHOCTb 3a CBOE MNOBeAEeHMe, CnocoOHOCTb aganTMpoBaTbCHa K
9MOLMOHArbHBIM  U3MEHEHUAM W  MPOSBAATb MOKOCTb, ObiTb OTKPbITbIM
HOBOMY;

BHYTPEHHEN MOTMBALMKM, BKMAOYAKOLWEN CTpPEMMEHME K OOCTMXKEHUIO Lenu u
ycnexy, OonTMMN3M, MHULMATUBHOCTb, YMEHME OENCTBOBATb, MCXOOA U3 CBOMX
BO3MOXHOCTEWN;

aMnaTun, BKNOYarLWwen CrnocobHOCTb MOHUMAaTb 3MOLMOHANbHOE COCTOSIHME
APYTUX, Y4uTbiBaTb €ro npu OCYLIECTBNEHUN OOLEeHns, CnocoBHOCTb K
COYYBCTBUIO N CONEPEXNBAHUIO;

coumarnbHbIX HaBbIKOB, BKITHOYAOLLMX CMOCOBHOCTb BbICTpanBaTb OTHOLLIEHUS C
APYrMMu ntoabMun, 3a60TUTLCSA, NPOSABNATbL MHTEPEC N paspeLlaTb KOHINKTI.

NMPEAMETHBIE PE3YJIbTATHI

K koHUy o0y4yeHunsa B 10 knacce npegMeTHble pesynbTaTbl Ha yriyb6rnéHHOM ypoBHE
AOSDKHbI OTpaXKaTb CHOPMUPOBAHHOCTL Y 0ByYaloLLMXCA YMEHWUM:

NOHUMATb POslb (PU3MKMU B SKOHOMMUYECKOW, TEXHOSTOrMYECKON, 3KONOrMYeCKon,
coumarnbHON M 3TUYECKOW cdepax OesaTenbHOCTU 4YenoBeka, poflb U MeCTo
PoM3NKN B COBPEMEHHOM HAy4yHOM KapTWUHE MMUpa, 3HAYeHWEe onucaTesnbHOWN,
cucTeMaTusnpyrolen, OBBACHUTENBHOM U MPOrHOCTUYECKON — DYHKLUUIA
JPM3MYECKON TEOPUU — MEXAHWUKN, MOJSIEKYNAPHON (PU3NKN U TEPMOANHAMMKM,
ponb (OU3M4Yeckon Teopun B POPMUPOBAHUN MPEeOCTaBfIEHUA O (PU3NYECKON
KapTUHe Mupa;

pasnuyaTb YCNnoBus NPUMEHUMOCTU Moaenen PU3MYeckux Ter U MnpoLeccoB
(sBNeHnn): unHepumanbHas cucTtemMa OTcYéTa, abconTHO TBEpAoe Teno,
MaTepuanbHas TO4Yka, PaBHOYCKOPEHHOE [AOBWXeHune, cBOOOAHOe nafeHwue,
abconTHO ynpyras pgedopmauumsi, abCconoTHO ynpyroe u  abCcontTHO



Heynpyroe CTONKHOBEHWSA, Mogenu rasa, XuakoctTm Uu  TBEPAOro
(kpucTannuyeckoro) Tena, maeanbHbIM ras, TOYeYHbI 3apsan, O4HOPOAHOEe
aneKTpuyeckoe rnorne;

pasnuyatb ycnosus (rpaHunupbl, o6racTn) NPUMEHMMOCTN OU3NYECKMX 3aKOHOB,
noHMMmaTb  BceoOWMMW  xapaktep  yHOAMeHTamnbHbIX  3aKOHOB U
OrpaHNYeHHOCTb NCNOSIb30BaHUS YaCTHbIX 3aKOHOB;

aHanuampoBaTb N OOBACHATL MEXaHUYECKME NPOLIECCHI U ABMEHUS, UCNONb3YyS
OCHOBHbI€E MOMOXEHWS N 3aKOHbl MEXaHUKN (OTHOCUTENbHOCTb MEeXaHN4YeCKoro
ABWXKEHUS, doopmyrbl KNHEMaTUKK PaBHOYCKOPEHHOIO  OBWXKEHWS,
npeobpasoBaHusa Manunesa Ons CKOPOCTU N NepemeLLeHns, 3akoHbl HbloToHa,
NPUHUMN OTHOCUTENBbHOCTU [anunes, 3aKOH BCEMUPHOIO TArOTEHUHA, 3aKOHbI
COXpaHeHUs MMMyNnbCa WU MeXaHU4YeCKOW 3Heprun, cBA3b paboTbl cunbl C
N3MEHEHNEM MeXaHU4YeCKOW 3Heprun, ycroBusa paBHOBECUS TBEPAOro tena),
npy 3TOM MCMOMb30BaTb MareMaTuyeckoe BblpaXeHue 3aKOHOB, YKasblBaTb
YyCNoBUS MNPUMEHUMOCTM (PU3NYECKNX 3aKOHOB: npeobpasoBaHui [anvnes,
BTOPOro M TpeTbero 3aKoHOB HbIOTOHA, 3aKOHOB COXPaHEHWUs UMNynbca U
MEeXaHU4YeCKON 3HepPruun, 3akoHa BCEMUPHOIO TArOTEHWUS;

aHanuanpoBaTb M ODOBACHATbL TeMNNoBble MPOLECCHl U HABMEHUSA, UCMNOSb3YS
OCHOBHble nonoxenns MKT ©n  3akoHbl  MONEKynsapHonm  U3NKNM U
TepMoaMHamMuKku (CBA3b AaBeHUs uaeasibHOro rasa co cpeHen KUHeTUYEeCKoN
9Heprven TensoBOro ABWXKEHUS M KOHLEHTpauuMen ero MOreKkysn, CBA3b
TemnepaTypbl BelecTBa CO CpedHen KUHEeTUYECKOM 3Hepruen TenroBoro
ABWKEHUS ero 4actuy, CBA3b AaBfieHUs ugeanbHOro rasa C KOHUEeHTpaumen
MOJSIEKYS U ero Temnepartypon, ypasHeHne MeHaeneesa—KnanenpoHa, nepsbIin
3aKOH TEPMOANHAMMKK, 3aKOH COXpPaHEHUs SHeprnm B TEMNOBbLIX Npoueccax),
npy 3TOM MCMOMb30BaTb MareMaTuyeckoe BblpaXXeHue 3aKOHOB, YKa3blBaTb
yCroBusi MPUMEHUMOCTU YpaBHeHna MeHaeneesa—KnanenpoHa;
aHanuanpoBaTb U OBBACHATL ANEKTPUYeckme ABMEHUSA, UCMNOSb3yst OCHOBHbIE
NOMNOXEHNA M 3aKOHbl SNEKTPOANHAMUKN (3aKOH COXPaHEHUS ANEKTPUYECKOro
3apsiga, 3akoH KynoHa, noTeHuManbHOCTb 9feKTpocTaTUyYeckoro nons,
NPVHLUMN Cyneprno3nLmm 3rneKTpUYecKnX nonen, npu 9ToM ykasbiBasi YCroBuS
NPUMEHNMOCTN 3akoHa KynoHa, a Takke NpakTU4eCKn BaKHble COOTHOLLEHUS:
3akoHbl Oma anga yyactka uenu 1 ang 3aMKHYTOW 9MeKTPUYECKOW Lienu, 3aKoH
bxoyna—fleHua, npasuna Kupxroda, 3akoHbl Papages Ans anekrponmsa);
onucbIBaTb  (puU3nYeckne mnpoueccbl U  SABMEHUs, WUCMONb3yd BenUYMHbI:
nepemMeLlLeHe, CKOpOCTb, YCKOPEeHWe, UMMynbC Tena U cucTeMbl Ten, cuna,
MOMEHT cunbl, JaBreHue, noTeHumanbHas 3Heprusi, KMHeTn4eckas aHeprus,
MexaHuyeckas aHeprusi, paboTta cwunbl, LEHTPOCTPEMUTENBHOE YCKOPEHUE,
cuna TSKeCTW, cuna  ynpyroctu, cuna TPeHus,, MOLWLHOCTb, 3Heprus
B3anmoaencTeusa Tena ¢ 3emnén B6nmM3n €€ noBepxHOCTU, SHEPTUA ynpyrom
aedopmMauun nNpyXuHbl, KONMYECTBO TennoTbl, abcontoTHas TemnepaTypa
Tena, paboTa B TepMOAWHAMWKE, BHYTPEHHSS 3HEpPrns wmuaearnbHOro
OAHOATOMHOrO rasa, paboTta uaeanbHOro rasa, OTHOCUTESIbHas BRAXHOCTb
Bo3gyxa, Kl woeanbHOro TennoBOro ABuratens; 3rekTpuyeckoe none,
HaNPSXKEHHOCTb  ANEKTPUYECKOrOo MOMHA, HanpsPKEHHOCTb MOMsA  TOYEYHOro
3apsiga vnu 3apsbkeHHOro uiapa B BakyymMe W B OWSNEKTpuUKe, norteHuman
3NEeKTPOCTaTUYECKOrO NMOMs, Pa3HOCTb NOTEHUMANoB, SNEeKTPOABUXKYLLAA cuna,
cuna Toka, HanpsKeHue, MOLLHOCTb TOKa, afeKkTpudeckas €éMKOCTb MIOCKOro
KOHOeHcaTopa, COMpoTMBIIEHWE YyyacTka uenn C nocnefosaTesfibHbiIM U



napannenbHbiM CoeMHEHVEM pPe3NCTOPOB, 3HEPrus SNeKTPU4Yeckoro nons
KOHAeHcaTopa;

00BACHATL OCOBEHHOCTU NPOTEKaHUS PU3NYECKUX SABIIEHUIN: MeXaHW4eckoe
ABWXeHWe, TernrnoBoe [OBWXeHMe 4acTuy, BellecTBa, TENsioBOe paBHOBeCUE,
BpoyHoBCKoe ABWXeHue, Anddysns, ncnapeHue, KUNeHne u KoHOeHcauums,
nnaefneHMe U1 KpUcTannusauusi,  HanpasBfieHHOCTb  Tennonepenaudu,
SneKkTpusaums  Ten, SKBUMNOTEHUMANbHOCTb  MOBEPXHOCTU  3apsKEeHHOro
NPOBOOHUKA;

NpoBOAUTL UCCedoBaHWE 3aBUCUMOCTU OLHOW (PU3NYECKOW BENUYUHBI OT
APYron C UCNONb30BaHUEM MNPAMbIX WU3MEPEHWUR, MpU 3TOM KOHCTpyMpoBaTb
YCTaHOBKY, (bMKCUpoBaTb pesynbTaTtbl NOMYyYEHHOW 3aBUCUMOCTU (OU3NYECKNX
BENUYNH B BUAE rPadoMKoB C YH4ETOM abCOMOTHBIX MNOrPELLUHOCTEN N3MEPEHUIA,
Aenatb BbIBOAbI MO pe3ynbTaTtaM UccreaoBaHus;

NPOBOANTL KOCBEHHbIE U3MEPEHUsT PU3NYECKNX BESNTMYNH, NPU 3TOM BbibMpaThb
ONTUMarnbHbIA MeTo U3MepPeHUs, oLeHMBaTb abCoNTHbIE N OTHOCUTESbHbIE
NOrpeLIHOCTU NMPSMbIX U KOCBEHHbIX N3MEPEHWUI;

NPOBOAUTL OMbITbl MO MPOBEPKE MPEeaSIOKEHHON TrMnoTe3bl: MraHnpoBaTb
9KCNepuUMEHT, cobupaTb 9SKCNepUMEHTanbHYH YCTaHOBKY, aHanM3npoBaTtb
nony4yeHHble pesynbTaTbl W [denaTtb BbIBO4 O cTatyce npeasioKeHHON
rmnoTessbl;

cobniogate npasuna 6es3onacHoro Tpyga npwv npoBefeHUN UCCrefoBaHUn B
pamkax y4ebHOro akcnepumMmeHTa, npakTukyma n ydebHo-nccrneaoBaTenbCckon 1
NPOEKTHON [eATEeNbHOCTU C UCMONb30BaHNEM U3MEPUTESTbHBLIX YCTPOUCTB U
nabopatopHoro obopyaoBaHus;

pellaTb pacy€THbIE 3aa4vn C ABHO 3aaHHON 1 HESIBHO 3a[aHHOW (p13nYeckom
MOAENbI0: Ha OCHOBaHWWM aHanu3a ycrnoBua 0OOCHOBbIBAaTb  BbIGOP
dumsmyeckon Moaenu, oTBevawwen TpeboBaHMAM 3agayvn, NPUMEHATb
doopMyrbl, 3aKOHbI, 3aKOHOMEPHOCTU U MOCTynaTbhl PU3NYECKUX TEOPUN NpU
MCNONb30BaHMM MaTeMaTUyecKMx MeTOOOB pelleHus 3agad, npoBOAUTb
pPacyé€Tbl HA OCHOBAHMM UMEKLINXCA AAHHbIX, aHanM3npoBaTb pes3ynbTaTbl U
KOPPEKTUPOBaTb METOAbI PELLUEHUS C YYETOM MOMYYEHHbIX Pe3ynbTaToB;
pelwaTb KadeCTBEHHble 3aJayun, Tpebyowme NpUMEeHEHNS 3HAHUA U3 pPasHbIX
pasgenos Kypca (husvku, a Takke UMHTerpaumm 3HaHui u3 Opyrmx npegMmeToB
€CTECTBEHHO-HAYy4YHOro  LUMKMa:  BbICTpamBaTb  JIOTMYECKYHD  LEeMOYKYy
PacCy>XEeHMM C OnopoM Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
dmanyeckme SBneHns;

MCNonb30BaTbh TEOPETUYECKME 3HAHUSA AN OOBACHEHNSA OCHOBHbLIX MPUHLUMUNOB
paboTbl N3MepuTenbHbIX  NPUOOPOB,  TEXHUYECKUX  YCTPOMUCTB U
TEXHOJSIOrMYeCcKMx NpoLeccos;

NPUBOOUTL NPUMEpPbLI BKaga POCCUUCKUX U 3apyBexxHbIX YYEHbIX-(PU3NKOB B
pasBuUTME HayKn, B OOBACHEHWE NPOLECCOB OKpYyXatollero Mupa, B pasBuTue
TEXHUKN N TEXHONOINM;

aHanuaupoBaTb M OLEHMBaTb MNOCNeacTBMs ObITOBOM U MPOM3BOACTBEHHON
AEeATENbHOCTM YernoBeka, CBS3aHHOM C (bmM3nyecknmm npoueccamu, ¢ no3nummn
3KOnornyeckomn 6esonacHocTy, npegcraBneHnn o} paunoHansHOM
NpPUPOLONONb30BaHMN, a Takke pasyMHOM UCMOMb30BaHUM JOCTUXKEHUA HaYKK
N TEXHONOMNI ANs AanbHenLWwero passmMTns YenoBeveckoro obLecTaa;
NPUMEHATb pasnnyHble Ccnocobbl paboTbl C MHGOpMauven rU3nyeckoro
cogepXaHms  C  UCNOSIb30BAaHMEM  COBPEMEHHbIX  MH(OPMaLMOHHBIX
TEXHOSIOrMn, npu 3TOM WCNOMb30BaTb COBPEMEHHblIE WH(OPMALMOHHbIE



TEXHOMNOrMM Anga noucka, nepepaboTkn 1 npegbaBneHns y4ebHON U Hay4vHo-
nonynapHom NHopmaumu, CTPYKTYpUpPOBaHUSA n NHTepnpeTauum
WHoOpMaUUK, MOMYYEHHOM U3  PasfIMYHBIX  UCTOYHUKOB,  KPUTUYECKU
aHanuampoBaTtb nosiyyaemMyo MHOPMaUnio N oueHnBaTb €€ OOCTOBEPHOCTb
Kak Ha OCHOBE WMMEILUMXCH 3HaHWUW, TaK U Ha OCHOBE aHanmM3a WCTOYHUKA
NHdopMaLunu;

NPOSIBIATbL OpraHM3aLMOHHbIE N NO3HaBaTeSlbHbIE YMEHUS CaMOCTOATENbHOMo
NpnobpeTeHns HOBbIX 3HAHUIN B NMPOLECCe BbINOSIHEHNSA MPOEKTHbIX U y4eBHOo-
nccnegoBaTenbCkux paboT;

pabotatb B rpynne C WCMNOSIHEHWEM pPasnU4YHbIX CcouManbHbIX pPOnewn,
nnaHnpoBaTb paboTy rpynnbl, paunoHanbHO pacnpenensTb AeATeNnbHOCTb B
HecTaHOApTHbIX CUTyauusax, adeKBaTHO OueHMBaTb BKMNag Kaxgoro U3
YYaCTHMKOB rpynnbl B peLLeHne paccmaTpmBaemon npobnemsi;

NposiBNATbL MOTMBaUMO K Oyayuien npodecCUoHanbHOM AeATeNbHOCTU No
cneunanbHOCTAM (PU3NKO-TEXHUYECKOro Npodouns.

K koHUy o0y4veHunsa B 11 knacce npegMeTHble pesynbTaTbl Ha yriyb6néHHOM ypoBHE
AOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTDL Y 0ByYaloLLNXCA YMEHWUM:

NOHUMATb POSfib PU3MKNU B IKOHOMUYECKOW, TEXHOSTOrMYECKON, CoLManbHON U
aTU4ecKon cdhepax [OeATenbHOCTU YenoBeka, poSfib U MecTo (usmkn B
COBPEMEHHOM Hay4YHOM KapTUHE Mupa, POSfib aCTPOHOMWUM B MNPaKTUYECKOW
AEATEeNbHOCTM 4YenoBeka W panbHenweM HayYHO-TEXHMYECKOM pasBUTUN,
3HayeHne onucaTenbHOW, CUCTEMATU3MPYIOLEN, OOBACHUTENBHON U
NPOrHOCTUYECKON  (PYHKUMN  (PU3NYECKONn Teopunm — SINEeKTPOaMHAMUKM,
cneuyanbHOM  TeopuM  OTHOCUTENBbHOCTU,  KBAHTOBOW  (OU3UKKW,  pPOSib
dmsmyeckon Teopun B POPMUPOBAHUN NpPeAcTaBfieHUn O  (PU3NYecKon
KapTMHe Mwupa, MeCTO ((pu3Myeckon KapTuHbl Mupa B obOwem psgy
COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX NpeacTaBneHnn o npupoae;

pasnuyaTb YCNnoBUs NPUMEHUMOCTU Moaenen PU3MYeckux Tesn U MnpoLeccoB
(ABNEeHnn): oQHOPOAHOE JNeKTpuyeckoe W OAHOPOAHOE MarHuTHoe nons,
rapMmoHundeckne  konebaHusa, mMaTeMaTtUyecKMn  MadATHWUK,  unaeanbHbIn
NPYXUHHBIA MaATHUK, FAapMOHMYECKME BOMHbI, WAeanbHbI KonebaTenbHbIN
KOHTYp, TOHKas NUH3a, Modernen atoma, aTOMHOro siapa M KBaHTOBOW MoAernu
cBeTa;

pasnuyaTb ycrnosus (rpaHuubl, 0651acTn) NPUMEHNMOCTN PU3NYECKMUX 3aKOHOB,
noHMMaTb  BCceoOWMM  xapaktep  dyHOAAMeHTanbHbIX  3aKOHOB W
OrpPaHNU4YEeHHOCTb UCMOSb30BaHWS YaCTHbIX 3aKOHOB;

aHanuampoBaTb U OOBACHATb 3SNEKTPOMarHUTHblE MPOLECChl U SABMEHWUS,
MCNOSb3yS OCHOBHbIE MOMOXEHNSA N 3aKOHbI ANEKTPOANHAMUKN U creLmanbHON
TEOpUN OTHOCUTENBHOCTU (3aKOH COXpaHEHUs JNeKTpU4ecKoro 3apsga, cuna
Amnepa, cuna JlopeHua, 3aKoH 3neKTpoMarHMTHON MHOYKUUK, npasuno JleHua,
cBa3b OC caMOMHOYKUMN B 3fIEMEHTE 3NEKTPUYECKOM LEenu CO CKOPOCTLIO
N3MEHEHNA Ccunbl TOKa, MOCTynaTbl cCneuuanbHOW Teopun OTHOCUTENbHOCTU
ONHWTENHA);

aHanuanpoBaTb N OOBACHATbL KBAHTOBbLIE MPOLECCHI U SBIEHUS, MUCMNOSb3yS
NOMNOXEHNA KBAHTOBOM OU3NKM (YpaBHEeHWe JrHwTenHa ana gotoaddekTa,
nepBbin 1M BTOpoM  noctynatel bopa, npuHUMN  COOTHOLLEHUS
HeonpepenéHHocTen [enseHbepra, 3akoHbl COXPaHEHWA 3apsiAOBOro U
MacCOBOIr0O YMCEN N SHEPrMM B SOEPHbIX peakuusiX, 3aKOH paanmoakTUBHOMO
pacnaga);



onucbiBaTb (U3NYecKMe npoueccbl W  SBMEHUSA, WUCMNONb3ys BENUYMHDI:
HaNPsHKEHHOCTb  ANIEKTPUYECKOrO MNoMd, MNOTEHUMan 3neKkTpocTaTUyYeckoro
nossl, pasHOCTb NOTEHUMANOB, 3MEKTPOABMXKYLLAS cuna, UHAYKLUNA MarHUTHOMO
nonsi, MarHUTHbIM MNOTOK, cura Amnepa, VHOYKTUBHOCTb, 3NeKTpoaBWMXKYLLIASA
cvna CaMOUHAOYKUMW, 3JHEPrusi MarHUTHOrO Mons MNPOBOAHMKA C  TOKOM,
PENATUBUCTCKMA WUMMNYNbC, MOMHas 3HeEprusi, 3Heprnst nokos csobogHoN
YyacTuubl, 3HEPrns M UMMNynbC (POTOHA, MacCOBOE YMCNO W 3apsan [4pa,
3Heprmua cea3un s4pa;

0OBbACHATb 0COOEHHOCTHN npoTekaHna dom3ndeckmnx ABNEHUN:
ANEeKTPOMarHUTHaa WHAOYKUMS, CaMOMHAYKUMS, Pe30HaHC, WHTepdepeHums
BONH,  Audpakumns,  AUcrnepcusi,  MNoriHoe  BHYTPEHHee  OTpaXeHue,
doToanekTpuyecknn adhdekT (poToadhdekT), anbda- n 6eta-pacnagbl 94ep,
ramMma-nsnyyeHve sgep, uandeckue npUHUMMbI CNEKTpanbHOro aHanusa u
paboThl Nasepa;

onpeaenaTb HanpasfeHne MHAYKLMM MarHUTHOrO Mons NpPOBOAHMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua,;

CTPOUTb M306paxeHue, co3gaBaemMoe MNOCKUM 3epKarioM, TOHKOW FNMH30M, W
paccyMTbiBaTb €ro XapakTepPUCTUKMK;

NPUMEHATb OCHOBOMOSaraLwmne acTPOHOMUYECKNE MOHATUS, TEOPUM U 3aKOHBbI
ANs aHanu3a n obbACHEHMST PU3MYECKMX MPOLIECCOB, MNPOMCXOAALLUMX B
3B€34ax, B 3BE3QHbIX CUCTEMAx, B MeXranakTU4eckom cpene; OBUXKEHUS
HebecHbIX Ten, aBonoumn 3Bé3 n BecenenHown;

NpoBOOUTbL  UCCregoBaHWE  3aBUCMMOCTENW  (DU3NYECKUX  BESIMMMH  C
NCMNONb30BaHMEM MPSAMbIX U3MEPEHU, NMPU 3TOM KOHCTPYMPOBaTb YCTAHOBKY,
duKkcmpoBaTb pesynbTaTtbl NOSTYYEHHOW 3aBUCMMOCTU (PU3NYECKMX BESNTMYUH B
Buae rpadoukoB C Y4ETOM abCOSIOTHBIX MOrpelHOCTEN U3MEpPEeHun, aenatb
BbIBOAbI MO pe3ynbTaTaM UCCNeaoBaHUS;

NPOBOAUTb KOCBEHHbIE N3MEPEHUS (PUBNYECKNX BENUYNH, NPU 3TOM BblbnpaTb
ONTMMarbHbIN METOA U3MEPEHUS!, OLleHNBATb abCOMOTHbIE U OTHOCUTESbHbIE
NOrpPELLUHOCTM NPAMbIX U KOCBEHHbIX U3MEPEHWUIA;

NPOBOAUTL OMbITbl MO MNPOBEPKE MNPEASIOKEHHON T[MNoTe3bl: MNNaHMpoBaTb
9KCNEpPUMEHT, cobupaTb SKCNEPUMEHTArNbHYIO YCTAHOBKY, aHanM3npoBaTtb
noflydyeHHble pesynbTaTbl W denaTb BbIBO4 O CcTaTyce nNpeanoXeHHOW
rmnoTesb;

onucbiBaTb METOAbI NOMYYEHUS HAYYHbIX aCTPOHOMUYECKNX 3HAHWUI;
cobniogate npasuna 6e3onacHoro Tpyga npwu NpoBeLeHUN UCCNEeAoBaHWA B
pamMKax y4ebHOro akcnepumMeHTa, NpakTukyma n y4ebHo-muccnegoBaTenbCKom u
NPOEKTHON OEATENbHOCTU C UCMNONb30BAHUEM W3MEPUTESNbHBLIX YCTPOWCTB U
nabopaTtopHoro obopyaoBaHus;

pelwaTb pacyé€THble 3agayn C SIBHO 3aaHHON 1 HESIBHO 3a4aHHOW (hmnanyeckom
MOZJESNbIO: HA OCHOBaHMM aHanuia ycrioBusi BblibupaTtb uandeckue moaenwu,
oTBevawwme TpeboBaHMsaM 3agayun, NPUMEHATb  QOPMYnbl,  3aKOHHbI,
3aKOHOMEPHOCTM UM NOCTynaTbl (OU3NYECKMX TEOopun Mnpu  MUCNOSIb30BaAHUM
MateMaTU4YecKMx MEeTOOOB pelleHus 3agay, npoBOAMTbL pacyeTbl Ha
OCHOBaHWUN  UMEKLWMXCA  OaHHblX, aHanuM3aupoBaTb  pesynbTatbl WU
KOppeKTMpoBaTb METOLbI PELLEHUsI C YYHETOM MOSTYHYEHHbIX PE3YNbTaTOB;
pewaTtb KadeCTBEHHble 3agauyun, Tpebdylmne NPUMEHEHNS 3HAHUA U3 PasHbIX
pas3fenoB Kypca ou3nku, a Takke UHTerpauuMm 3HaHunM U3 gpyrux npegmeTos
€CTeCTBEHHO-Hay4YHOro umKna: BbICTpamBaTb  JIOTMYECKYIO LenoyKky



pacCyXgeHUn C Onopon Ha U3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dunsmnyeckme sBneHns;

MCnonb3oBaTb TeopeTU4eckne 3HaHNA Anst 06BbACHEHNA OCHOBHbIX MPUHLMMNOB
paboTbl N3MEePUTENbHLIX  NPUOOPOB,  TEXHUYECKUX  YCTPOMUCTB MU
TEXHOMNOMMYeCKMX NpoLeccos;

NPMBOAUTL NPUMEPbLI BKIaga POCCUNCKUX U 3apyBeikHbIX YYEHbIX-(OU3NKOB B
pasBuTME HayKn, B OOBACHEHWE NPOLECCOB OKpYXatollero Mupa, B pasBuTue
TEXHWKN 1 TEXHONOIMUI;

aHanusmpoBaTb W OuUeHMBaTb MNOCneacTBuS ObITOBOM M NPOU3BOACTBEHHOM
AeATeNbHOCTM YerioBeka, CBSA3aHHOM C (bM3nYecKnmMm npoLeccamu, ¢ nosuumm
3KONOrM4yeckom ©es3onacHocTH, npeacTasneHumn o) pauMoHanbHOM
NpUPOLONONb30BaHMN, a Takke pasyMHOM UCMONb30BaHUU OJOCTUXKEHUA HaYKU
N TEXHONOMMIN ANa AanbHenwWwero passuTnsa Yyenoseveckoro obLecTsa;
NPUMEHSATb pasfiMyHble cnocobbl paboTbl C MHGoOpMaumen Uan4ecKoro
cogepXaHnss  C  WCMNONb30OBaHMEM  COBPEMEHHbIX  MH(OPMALMOHHbIX
TEXHOSOrMN, Npu 3TOM WUCNOMb30BaTb COBPEMEHHbIE MH(OPMALMOHHbIE
TEXHOMNOrMM Anga noucka, nepepaboTkm n npeabsBreHns y4ebHom U HayyHo-
nonynsipHou MHdopMaLmK, CTPYKTYpMpPOBaHUS n WHTepnpeTaumm
WHpopMauuKn,  MOSTIYYEHHON M3  PasfUYHbIX  UCTOYHUKOB,  KPUTUYECKM
aHanuaupoBaTb MonyyYyaemyr MHOPMaLMIO N OueHMBaTb €€ OOCTOBEPHOCTb
Kak Ha OCHOBE MMEILUMXCA 3HaHWW, TaKk M Ha OCHOBE aHanu3a WMCTOYHMKA
MHopMauuu;

NpoOSABNATL OpraHn3auMoHHbIE U NO3HaBaTESNIbHbIE YMEHUA CaMOCTOSATENBHOMO
nprobpeTeHns HOBbIX 3HAHUIN B MpoLecce BbINOSIHEHUSA MPOEKTHbIX U y4ebHOo-
ncecrnenoBaTesnibCknx pabor;

pabotaTb B Trpynne C MWCNOSIHEHMEM pPa3fiMYHbIX CcouMaribHbIX ponen,
nnaHnpoBaTtb paboTy rpynnbl, paunoHanbHO pacnpefensTb OeATeNnbHOCTb B
HecTaHOapTHbIX CUTyauusiX, adeKkBaTHO OueHMBaTb BKMagd Kaxgoro U3
YYaCTHUMKOB rpynnbl B peLleHne paccmaTpmBaemon npobnemsi;

nNposiBNATbL MOTMBaUMO K Oyayuiern npodeccuoHanbHOW AeATeNbHOCTU Mo
cneumanbHOCTAM (PU3NKO-TEXHUYECKOrO Npodouns.



TEMATUYECKOE NMIAHUPOBAHUE

10 KINACC
KonuyectBO 4acoB OnNeKTPOHHbIe
Ne HaunmeHoBaHuMe pa3genoB n TemM K n (umbpoBbie)
n/n nporpamMmmbl Bcero OHTPOnbHbIE pakTnieckue obGpasoBaTesfibHble
paboTbl paboTbl pecypcbl
Paspen 1. HAYYHbIA METO NO3HAHUA NMPUPOAODI
11 v Bbubnnoteka LLOK
: HayuHbIn MeToq NO3HaHWNS NpUpoAbI 6 https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 6
Paspgen 2. MEXAHUKA
Bbubnuoteka 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 COXpaHEHNS B MeXaHUKe 10 1 Et?sg'?/(:;eezasg(?rﬁ /116b68d7
WTtoro no pasgeny 35
Pasgen 3. MOJIEKYNIAPHAA ®U3UKA U TEPMOOANHAMUKA
31 OcCHOBbI MOMNEKYIAPHOKMHETUYECKOM 15 1 Bubnnoteka LLOK
' Teopun https://m.edsoo.ru/f16b68d7
BbubnuoTteka LUOK
3.2 TepmoanHamuka.TennoBble MaLLNHBbI 20 1 https-/m.edsoo.ru/f16b68d7
33 ArperaTHble COCTOSIHUA BeLLleCcTBa. 14 1 Bubnuoteka LLOK
' dasoBble nepexoabl https://m.edsoo.ru/f16b68d7
WTtoro no pasgeny 49
Paspgen 4. ANIEKTPOOUMHAMUKA
4.1 \ OneKkTpuyeckoe none 24 1 Bubnunoteka LIOK




https://m.edsoo.ru/f16b68d7

Bubnuoteka LLOK

4.2 [MOCTOSAHHLIN 3MEKTPUYECKNIA TOK 24 1 https://m.edsoo.ru/f 6b68d7
Bubnnoteka LLOK
4.3 | Tok B paanuiHbx cpepax 6 hitps:/m.edso0.ru/f16b68d7
WTtoro no pasgeny 54
Pazgen 5. ®PUSUYECKUU NMPAKTUKYM
y Bubnuoteka LLOK
51 ®uanyeckuit npakTikym 16 16 https//m.edso0.ru/f16b68d7
WTtoro no pasgeny 16
P 10 Bubnnoteka LLOK
€3epBHOE BpeMA https://m.edsoo.ru/f16b68d7
OBLLEE KONMMYECTBO YACOB INO 170 8 16

NMPOrPAMME




11 KINACC

KonunyectBO 4YacoB

OnNeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB n Tem K n (undpossbie)
n/n nporpamMmmbil Bcero OHTPOTBHEIE pakTnieckue obpasoBaTesnbHble
paboTbl paboTbl pecypcbil
Paspgen 1. ANIEKTPOOAUMHAMUKA
Bubnnoteka LLOK
11 MartmTHoe none 14 hitps://m.eds00.ru/39859ef1
1.2 OneKkTpoMarHMTHas UHOYKUNS 13 1 Et?gg:lf/ﬂ.eelzjaslc;lc?rﬁ /1398596f1
Wtoro no pasgeny 27
Pasgen 2. KONNEBAHUA U BOJTHbI
2.1 MexaHunyeckune konebaHus 10 Etlfgg'l;l/(r)r:eetjaslc;loorls /13985961
2.2 OneKkTpoMarHnTHble konebaHus 15 Et?gg'?/ﬂeezasg(?rlﬁ 13985961
53 MexaHuyeckne n 10 1 Bubnnoteka LLOK
' 9NEKTPOMarHUTHbIE BOSHbI https://m.edso0.ru/39859ef1
Bubnnoteka LLOK
2.4 Onuka 25 1 hitps://m.eds00.ru/39859ef1
WTtoro no pasgeny 60
Pasgen 3. OCHOBbI CNELMANIbHOWU TEOPUM OTHOCUTENBLHOCTHU
Bubnnoteka LLOK
3.1 OcHosel CTO 5 1 https://m.eds00.ru/39859ef1
WTtoro no pasgeny 5
Paspen 4. KBAHTOBAA ®U3UKA
. BbubnuoTteka LUOK
41 KopnyckynsipHO-BONHOBOW oyanuam 15 https://m.edso0.ru/39859ef1
Bubnuoteka LUOK
4.2 Pu3nka atoma S https://m.edso0.ru/39859ef1




dunsnka aToMHOro A0pan
ANeMeHTapHbIX YaCTul,

4.3

5

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

Wtoro no pasgeny

25

Paspen 5. AJIEMEHTbl ACTPOHOMUU U ACTPODPUIUNKU

ONeMeHTbl aCTPOHOMUU U

Bubnnoteka LLOK

5.1 aCTPODMINKA 12 hitps:/m.eds00.ru/39859ef1
WTtoro no pasgeny 12
Paszpen 6. ®PUSUYECKUN MPAKTUKYM
6.1 dursnyecknin NPakTUKym 16 16 Et?gg:?/ﬂzzasgfrﬁ 13985961
WTtoro no pasgeny 16
Paspen 7. OBOBLUAKLIEE NMOBTOPEHUE
Cucrtematusauus n obobieHne
NPEAMETHOrO COAepXaHusA 1 onbiTa BubnmoTexa LIOK
7.1 eATEeNbHOCTN, NPUOBPETEHHOIO Npun 15
ﬁayqumm xypca ;M?MEM 10 — 11 P https://m.edso0.ru/39859ef1
KnaccoB
WToro no pasgeny 15
PesepBHoe Bpems 10 Bubnuoreka LIOK
https://m.eds00.ru/39859ef1
OBLUEE KOJIMYECTBO YACOB MO 170 16

NMPOrPAMME







NOYPO4YHOE NMNIAHUPOBAHUE

10 KNNACC
Ne T
aln ema ypoka

®dusnka — pyHOameHTanbHas
Hayka o npupoae

KonuyecTBO YacoB

KoHTporsbHbIe

Bcero
paboTbl

MNMpakTnyeckue
paboTbl

Odarta
MU3yYeHus

ANeKTpPOHHbIe udpoBbIe
obpas3oBaTenbHble

pecypchbl

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

HayyHbIn MeTo No3HaHUS U

Bbubnuoteka LIOK

2 METOABI neenenonaHiis 1 https://m.edsoo.ru/3a7fde29
PM3NYECKMX ABITEHNI
OKCNepMMEHT 1 Teopus B

3 npotiecce no3HaHus 1 Bubnnoteka LIOK
npupoabl. HabnogeHve n https://m.edso0.ru/34c49931
3KCMNEPUMEHT B hM3mKe

4 Cnocobbl namepeHus 1 Bubnmnoteka LIOK
PU3NYECKMX BENNYNH 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
NpaKTUYecKon OenTenbHOCTH
nogen
MexaHu4eckoe OBMXKEHME.
Cuctema oTcyerTa. BuGnmoteka LIOK

7 OTHOCUTENBHOCTL 1

MEXaHUYECKOro ABMKEHNS.
Mpsimas n o6paTHasa 3agayum

https://m.edsoo.ru/e9a52f02




MeXaHUKN

Pagwnyc-BekTop
MaTepuarnbHOM TOYKN, ero
NPOEKLUMN Ha OCx KoopamHar.

Bubnmnoteka LIOK

[BVXeHME MO OKPY>KHOCTMW.

8 Tpaektopus. MNepemelueHne. https://m.edsoo.ru/30a108a5
CkopocTb. VIx 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. PelwweHne 3agad https://m.edsoo.ru/761d18aa
HepaBHOMepHOe ABUXEHME.
11 yg:s;:::s ﬂl‘lcgsnrjlgﬁ;:emoe Bubnuoreka LIOK
' https://m.edsoo.ru/a99549a7
ABWKEHMNE C MOCTOSAHHbIM
YCKOpPEHMEM
12 Egzﬁg:jﬁgoﬁigrgmgs:izmgl Bubnmoreka LIOK
https://m.edso0.ru/b7560bbf
C NOCTOSAAHHbLIM YCKOPEHVEM
CeoboaHoe nageHue.
YckopeHue cBob60gHOro
13 nageHuns. 3aBUCUMOCTb Bubnmnoteka LIOK
KOOpAMHAT, CKOPOCTMH, https://m.edso0.ru/f738109c
YCKOPEHWSI OT BPEMEHN N UX
rpadovikm
14 gsgﬁg::irzeggﬁ YrIrioMm K Bubnnorexa LIOK
https://m.edsoo.ru/71cbb4f5
FTOPU3OHTY
15 KprBOnuHenHoe aBuXeHMe. Bubnuoteka LIOK

https://m.edso0.ru/33196fbe




Yrnosasi  nuHenHas
ckopocTb. lNepuoa un
YyacTorTa.
LleHTpocTpemuTternsHoe n
noJsiHoe yckopeHue

KoHTponbHas paboTa no

Bubnmnoteka LIOK

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

MHepumnanbHble cuctemMsl

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

g | Cure.pemcnherayouer Suomorera LK

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

19 Baanmopgencteue Ten. Bubnuoteka LIOK
TpeTtun 3akoH HbtoTOHa https://m.edsoo.ru/57dba505
MprHUMN cynepnosunumm cun.

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

21 gﬂKrI;)V-IrBe:J'VII;II:iTHOCTb Bubnmoreka LIOK

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

50 Cuna TSKeCcTu 1 yCKopeHue Bubnnoteka LIOK
cBOOOAHOro NageHus https://m.eds00.ru/22757126
[BmxeHne HebecHbIX TeN U

03 NX UCKYCCTBEHHbIX Bubnnoteka LLOK

cnyTHuKOB. lNepBas
KOCMMYecKas CKOPOCTb.

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 Aeuxenme https://m.eds00.ru/1fa86499
AKOCTN 1 Ta3e C yHeTOM https://m.eds00.ru/2ch29676
CUnbl CONMPOTUBIEHNSA Ccpeabl
26 E:E;ggraefmqecme Bubnnorexa LIOK
https://m.edsoo.ru/a28aa7ad
nasneHune. Cuna Apxumena
ABcontoTHO TBEPAOE TESO. BuGnmoTeka LIOK
57 MoctynatensHoe u BuGnnoTeka LIOK
BpatliateNibHoe ABMKEHNe https://m.edso0.ru/2b95d57e
TBEpOoro Tena
o8 MOMEHT cunbl OTHOCUTENBHO Bubnuoteka LIOK
ocu BpaLleHus. Nneyo cunbl https://m.edso0.ru/653d3459
CnoxeHwne cun,
NPUNOXEHHbIX K TBEPAOMY
59 Teny. LleHTp TaxkecTn Tena. Bubnmnoteka LIOK
Ycnosusi paBHOBeCUS https://m.edsoo.ru/9aa79a7d
TBEpaoro tena. Buapl
paBHOBECHS
30 PeweHwne 3agav Bubnnorexa LIOK
https://m.edsoo.ru/dc1caacO
KoHTponbHas paboTa no Bubnmoteka LIOK
31 Teme 'uMHaMWf.a' Cramuka https://m.edsoo.ru/9f5a574c
TBEpOoro Tena
Mmnynbc matepmanbHon
TOYKWN, CUCTEMBI
32 MaTtepuarnbHbIX Todek. LleHTp Bubnuoteka LLOK

MacC CUCTEMbI
MaTepuarnbHbIX TOYEK.
Teopema 0 ABMXeHUN

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




LieHTpa macc

Mmnynbc cunbl 1 13MeHeHne
nMnynbca Tena. 3akoH

Bubnnoteka LIOK

33 COXpaHeHust uMnyrbca. https://m.edsoo.ru/13f0a221
PeakTnBHOE OBUM)XEHUE
MoMeHT nmnynsca
MaTepuanbHOWM TOYKN.

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

35 PeweHwne 3agav Bubnmoreka LIOK

https://m.edso0.ru/f7706d63
PaboTa cunbl Ha manom un Ha
s | EoneHOM MEpeuSLiSHA sumoTera LIOK
https://m.eds00.ru/913974c7
npeacrasneHne paboTbl
cunbl. MoLWHOCTb CUnbI
KnHeTnyeckasn aHeprus.

37 Teopema 06 M3MeEHEHUN Bubnmnoteka LIOK
KMHETUYECKON SHEpPrnm https://m.edsoo.ru/9a5e2e74
MaTepuanbHOM TOYKU
lMoTeHunanbHbIE U

| P o Suonoraca LOK
BTo https://m.edsoo.ru/554bafcc

pas KocMu4yeckas
CKOPOCTb
TpeTbst KOCMU4YecKasi
ckopocTb. CBA3b paboThl
39 HenoTeHuuarnbHbIX CUN ¢ Bubnmnoteka LIOK

N3MEHEHNEM MeXaHNYecKkon
3HEPrnmn cnctembl Ten. 3akoH
COXpPaHEHUsA MEXaHUYECKOMN

https://m.edsoo.ru/f57b4e01




3Heprum

Ynpyrue n Heynpyrue
CTOJIKHOBEHUS. YpaBHEHME

Bubnnoteka LIOK

40 BepHynnu ans noeansHom https://m.edsoo.ru/f30{43b6
XNOKOCTH
KoHTponbHas paboTa no BuGnmoTeka LIOK

41 Teme "3aK.?Hb' COXpaHEHWs B https://m.edsoo.ru/474e7c4a
MeXxaHuKe
Passutne npeacraeneHun o
npupoae TennoThbl. EuGnoreka LIOK

42 | OcroBHuie nonoxexms MKT. https://m.edsljo.ru/bOa4445f
Ounddysms. BpoyHoBckoe
ABVXeHne
CtpoeHue razoobpasHblx,
XNOKNX U TBEPAbIX Ten. BubnvoTeka LIOK

43 Xapakrep [BiKeHMA 1 https://m.edso0.ru/c44d02e2
B3aMMOAENCTBUS YacTuL
BellecTBa
Macca 1 pasmepbl MONeKysn

44 (aTtomoB). KonnyectBo Bubnmnoteka LIOK
BewlecTBa. [locTosiHHasA https://m.edsoo.ru/c5b72ab7
ABoragpo
Temnepatypa. Tennosoe BuGnnoTeka LIOK

45 pasrosecue. lllkana https://m.eds00.ru/0070d493
Llenbcus

46 PeweHwne 3agav Bubnnorexa LIOK

https://m.edsoo.ru/1531abab

47 MoeanbHbin ras. [a3oBble Bubnuoteka LIOK
3aKOHbI https://m.edsoo.ru/1deb2367
YpaBHeHve MeHgeneesa-

48 KﬁaneﬁpOHa. PeﬂJeHme Bubnmorexa LIOK

3agad

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




AbBcontoTHasa TeMmnepaTtypa.

Bubnmnoteka LIOK

49 3akoH [JanbToHa https://m.edsoo.ru/14e02d1f
o | Hooreoseccs s earon Suonorata LOK
https://m.eds00.ru/68878d51
KONM4eCcTBOM BeLlecTBa
'padomyeckoe
51 npeacraesneHve Bubnuoteka LLOK
N30MpoLIeCCOB: n3oTepma, https://m.edso0.ru/1344327b
n3oxopa, nsobapa
Bbubnuoteka LIOK
52 OcHoeHoe ypastenue MKT https://m.edso0.ru/c8094721
53 PeweHne 3agav Bubnnorexa LIOK
https://m.edsoo.ru/10265a05
CBs3b abcontoTHOM
TemnepaTypbl
TepMOgHaMMNYECKON
54 CUCTEMbI CO CpeaHen https://m.edsoo.ru/c38af875
KMHETNYECKON 3HEpPrnen
nocTynaTesnibHOro TennoBOro
OBWXEHNSA eé yactuy,
O06o00LwWweHne 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
TepmoguHamnyeckas
cuctema. 3agaHve BHELUHUX
ycnosuu ang T cuctemsl.
57 BHewwHne v BHyTpeHHNe Bubnuoteka LLOK

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

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




MUKPOCKONMNYECKOM YPOBHE
Hynesoe Havarno

58 E}eapMMoon%VcI)T:‘al\ggﬁmbﬁaﬂ Bubnmoreka LIOK
https://m.edsoo.ru/8ec512f0
penakcauusa T[ cuctembl K
TENOBOMY PaBHOBECUIO
59 Topuommane. Yononmn GuGmotexa LIOK
2 https://m.eds00.ru/29355001
NPUMEHNUMOCTHM 3TON Mogenu
50 Knanespona u sopanerme GuSmoTexa LIOK
. https://m.edsoo.ru/bal178d0
AN BHYTPEHHEN 3HEprum
BbipaxkeHne ans BHYTPeHHeN
gt | Socsrm caeTomcro Susruorera LOK
' https://m.edsoo.ru/ac5cac15
KBasucratundeckume n
HecTaTU4eckne npoLecchl
OnemeHTapHas paborta B
62 Burcnenme pabosi no GuSnmoTexa LIOK
https://m.edso0.ru/741d5738
rpaduky npotecca Ha pV-
anarpamme
Tennonepenaya kak cnocob
63 N3MEHEHNA BHYTPEHHeN Bubnuoteka LLOK
aHeprum T[ cuctemol 6e3 https://m.edso0.ru/3d734561
coBepLueHns paboTbl
64 fggﬁsﬁggbnmmb Bubnimorexa LIOK
: https://m.edso0.ru/157b54cd
n3nyyeHune
KonuyecTtBo TennoThbl.
65 TennoémkocTb Tena. Bubnmnoteka LIOK

YpensHasa n monsipHas
TENNOEMKOCTU BeLLecTBa.

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




YpaenbHaa Tennota cropaHums
Tonnuea

PacyéTt konnyecTBa TennoThl

Bubnnoteka LIOK

66 npu Tennonepegadve https://m.edsoo.ru/1db5ad4e
67 npouscce. Mapawin saron GuGmoTera LIOK
' https://m.edso00.ru/d8098824
TEPMOANHAMMUKN
KonuyecTtBo TennoTbl
68 paboTa kak Mepbl Bubnmnoteka LIOK
N3MEHEeHUs BHYTPEHHEN https://m.edsoo.ru/b047aicd
3Heprnmn T[] cuctemsl
BTopown 3akoH
TepMoaNHaAMUKN s
69 PaBHOBECHbIX U Bubnmnoteka LIOK
HepaBHOBECHbIX MPOLECCOB. https://m.edsoo.ru/c6f4{464
HeobpaTumocTb NpupoaHbIX
npoueccoB
70 MpuHUMNBI encTBmA Bubnmnoteka LIOK
TennosbixX MawnH. KIa https://m.edso0.ru/2e945513
71 MakcnmanbHoe 3Ha4YeHne BubnuoTteka LIOK
KnA. Unkn KapHo https://m.edsoo.ru/fe3857b9
72 PeweHwne 3agav Bubnmoreka LIOK
https://m.edsoo.ru/b3efal8b
JKosormyeckme acnekTbl
| Heroriaceain emnomy Svonoreta LOK
: - https://m.edsoo.ru/9867aaa7
3arpsi3HEHME OKpYXatoLen
cpeabl
74 PeweHne 3agav Bubnmoreka LIOK
https://m.edsoo.ru/c8c70432
75 O600LWweHne n Bubnuoteka LIOK

cuctemMaTm3aauusa aHaHum no

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




Teme "TepmogmHamuka.
TennoBble MaLlNHbI"

76

KoHTponbHas paboTa no
Teme "TepmMoanHamuka.
Tennosble MalnHbI"

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 JaBMNeHUs
HacbILWEHHOro napa oT
TemnepaTtypbl, X
HEe3aBMUCUMOCTb OT 0OObEMa
HacbILWEHHOro napa.
3aBMCMMOCTb TEMNEpPATypbI
KUNeHusi oT AaBMEeHns B
YKMOKOCTU

BnaxHocTb Bo3ayxa.
AbcontoTHasa n
OTHOCUTENbHAA BNAXXHOCTb

Bubnmnoteka LIOK
https://m.edsoo.ru/6{8e6777

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

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

80

81

82

PewweHue 3apay

Teépaoe Teno.
Kpuctannuyeckne n
amMopdHble Tena.
AHMN30TpONUS CBOMCTB
Kpuctansnos

MNnaBsneHue un

Kpuctannmsauua. YpenbHad
TennoTta nnasrieHnA.

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

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

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




Cybnumaumns
Hedopmauunun TBEPAOro

Tena. PacTtaxeHue u cxartue.

Bubnnoteka LIOK

83 Cagur. Moaynk lOHra. https://m.edsoo.ru/dalaab10
Mpenen ynpyrmux
nedopmauyunmn
TennoBoe pacwmpeHue

| TR TR e Gusruorera LOK

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

85 MpeobpasoBaHne aHeprum B Bbubnuoteka LIOK
da30oBbIX Nepexogax https://m.edso0.ru/97a0672f

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

87 PeweHwne 3agav Bubnmoreka LIOK

https://m.edsoo.ru/8ab7{40d
[MoBEPXHOCTHOE HaTSXKEHME.
KanunnspHble siBneHus.

88 [aesneHune noa BubnuoTteka LIOK
NCKPUBNEHHOM https://m.edsoo.ru/b42f1{97
NOBEPXHOCTbLIO XUAKOCTW.
dopmyna Jlannaca
O600LeHne n

m | oo e o Gutcresa LOK

https://m.edso0.ru/0b52575¢
COCTOSIHUS! BELLIECTBA.
dasoBble nepexogbl”
KoHTponbHas paboTa no

90 Teme "ArperaTHble Bubnuoteka LIOK
COCTOSIHUS! BELLIECTBA. https://m.edsoo.ru/7dc2a739
daszoBble nepexoqpl"

91 OnekTpu3aumsa Ten u eé Bubnuoteka LIOK




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

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

OnemMeHTapHbIN
ANeKTpUYeckn 3apsag. 3akoH

Bbubnuoteka LIOK

92 COXpPaHEHUS ANEKTPUYECKOrO https://m.edsoo.ru/f49afd24
3apsga

g | moneicross sprae Gusruorera LOK

: https://m.eds00.ru/445b7746
KyrnoHa
Bbubnuoteka LIOK

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

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

05 | menoToN® Ha nePIMEOHE GuGnotexa LOK

https://m.edsoo.ru/05c6bfa1l
3apsabl
Hanps»kéHHoCTb
3MEKTPMYECKOro nons.

5 | Mot T Suruorera UK
ANeKTpu4ecKkoro nons. e lleeobedil i
OpnHopoaHoe anekTpuyeckoe
none
lMoTeHumanbHOCTb

97 3MeKTpocTaTUYeCcKoro nong. Bubnnoteka LIOK
PasHocTb noTeHumanos 1 https://m.edso0.ru/80021447
HanpsikeHne
lMNoTeHumanbHasa aHeprusi BuGnmoTeka LIOK

98 3apsiga B

ANIEKTPOCTATUYECKOM Morie.

https://m.edsoo.ru/af5fa389




MNoTeHuwnan
3MEKTPOCTAaTUYECKOro NOSIS

CBsi3b HaNPsXKEHHOCTM NONs
N pa3HOCTU NOTEHLMArOB

Bubnmnoteka LIOK

99 ANS 3NeKTPOCTaTUYECKOro https://m.edsoo0.ru/df7a6838
nons
100 MpuvHUKUN cynepnosunumm Bubnuoteka LLOK
3NEeKTpPUYECKMX nonem https://m.edsoo.ru/Ocfe4a6c
101 PeweHne 3agav Bubnnorexa LIOK
https://m.edso00.ru/5a582263
Mone To4e4vHoro 3apsaaa. BuGnnoteka LIOK
102 Tlone pasromepro https://m.edso0.ru/b297b5¢3
3apshkeHHoNn cepbl
[Mone paBHOMepHO
3apsKEHHOro No 06bLEMY BuGnmoteka LIOK
103 thapa. I'Ione: PaBHOMEPHO https://m.edsoo.ru/f7a665ee
3apsiKeHHOW 6eCKOHEeYHON
MIIOCKOCTH
[MpoBoaHWUKKN B
104 3reKTpocTaTUyeckom rnone. Bubnnoteka LIOK
Ycnosue paBHOBeCUS https://m.edso0.ru/32405eab
3apsnos
105 | s Cutcrea LOK
ynpoBoA https://m.edsoo.ru/060ebab5
3NeKTpocTaTM4eCcKkoM nosne
KoHpgeHcaTtop.
OnEeKTPOEMKOCTb Bubnmoteka LIOK
106 vonpencaropa. https://m.edso0.ru/845b4173
ONEeKTPOEMKOCTb MIIOCKOro
KoHAeHcaTopa
107 MapannenbHoe coeanHeHne Bubnuoteka LIOK
KOHAEeHCcaTopoB https://m.edsoo.ru/d11e8ce?7




108 NocnepoBaTenbHoEe Bubnmnoteka LIOK
CoeuHeHne KOHAEHCAToOpPOB https://m.edso0.ru/1€992920

109 OHeprus 3apsiKeHHOro Bubnnoteka LIOK
KOHOeHcaTopa 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
3M1EKTPUYECKOM Mnone

112 PeweHnne 3apav
Obobuenme u y Bubnmnoteka LIOK

113 cuctemMaTmaaumna 3HaHum no https://m.eds00.ru/5752603f
Teme "OnekTpudeckoe none" — .

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

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

116 McToYHmKkn ToKa. Bubnmnoteka LIOK
Hanpsbkenune n 3C https://m.edso00.ru/0839a115
3akoH Oma gns ydacTka BuGnmoTeka LIOK

117 uenn. AnekTpuieckoe hitps://m.edsoo.ru/f14f251e
CONpOTUBNEHNE
3aBUCUMOCTb
conpoTVBINeHNA Bubnmnoteka LIOK

118 OAHOPOAHOTO NPOBOAHIKA OT https://m.edso0.ru/95fcdf51
€ro AnuHbl 1 nnowaagmn — :
NnonepeYHoro ceyeHus

119 YaenbHOe conpoTUBEHNE Bubnmnoteka LIOK

BewecTBa. PeweHne 3agay

https://m.edso00.ru/437{8300




MocnepoBaTenbHoE,

Bubnmnoteka LIOK

120 napannenkHoe, cMellaHHoe https://m.edso00.ru/236f7e07
coeanHeHne NPOBOAHNKOB
Pac4yéT pa3BeTBNEHHbIX Bubrvoteka LIOK
121 anekTpuyeckux Leneu. https://m.edsoo.ru/1794cf37
Mpasuna Knpxroda
Bubnmnoteka LIOK
122 Pewwenve 3apad https://m.edso0.ru/3881b469
PaboTa anekTpnyeckoro BunuoTeka LIOK
123 BOKa- 3akoH [xoyna — https:/m.edsoo.ru/a3605c5¢
eHua
Bubnmnoteka LIOK
124 Pewenne 3apad https://m.eds00.ru/6761bfOf
MoLLHOCTb 3neKTpru4eckoro Bubnvoteka LIOK
125 = Toka. Tennosas MOLIHOCT, https://m.eds00.ru/99750a6f
Bblaensiemasi Ha pe3ucrtope
Bubnmnoteka LIOK
126 Peluenve 3apay https://m.edso00.ru/eb72fc24
S[C v BHYTpeHHee Bubnmoteka LIOK
127 conpoTnBrieHne NCTOYHMKA https://m.edso0.ru/72d453af
TOKa
3akoH Oma ans nonHown Bubnvoteka LIOK
128 | (3aMKHYTON) aNeKTPUECKON https//m.eds00.ru/22140fb
uenu
Bubnuoteka LIOK
129 PeweHve 3apay https:/m.eds00.ru/35800679
130 MOLLIHOCTb UCTOYHMKA TOKa pubniorexa LIOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue bubrmorera LIOK
https://m.edso0.ru/546f5632
132 KoHgeHcaTop B Lenu Bubnuoteka LIOK

NOCTOAHHOIO TOKa

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




Bubnmnoteka LIOK

133 Pewexue 3agau https://m.edso0.ru/4410cef0
PeweHne 3agay no teme Bubnuoteka LIOK

134 [MocTosAHHBIN . https://m.edsoo.ru/a7340a29
3NEKTPUYECKUIN TOK
PeleHnune 3agay no teme Bubnuoteka LIOK

135 MocTOAHHbIN . https://m.eds00.ru/744261b8
3NEKTPUYECKUI TOK
PeleHnune 3agay no teme Bubnuoteka LIOK

136 MocToAHHbLIN . https://m.edsoo.ru/eb5d4687
3NEKTPUYECKUIN TOK
O6o0LWweHne n

137 cuctemMaTmnsaumsa 3HaHun nNo Bbubnuoteka LIOK
Teme "lMoCTOAHHBIN https://m.edsoo.ru/bfd7a050
3ANEeKTPUYECKU TOK"
KoHTponbHas paboTa no Bubnuoteka LIOK

138  Teme HOCTOF"ijIV'" https://m.edso00.ru/1885ddf1
3NEKTPUYECKUIN TOK
onekTpuyeckas
NPOBOAMMOCTb Pa3NNYHbIX Bubnuoteka LIOK

139  BewlecTB. JneKTpUYeckui https://m.edso0.ru/da794295
TOK B MeTannax.
CBepxnpoBogMMOCTb
OnEeKTPMUYECKNIA TOK B

140  PacTeopax u pacnnasax Bubnuoteka LIOK
3NEKTPONUTOB. 3aKOHbI https://m.edsoo.ru/4b423491
dapages ons anekTponusa

141 OnNeKTpnYeckni ToK B rasax. Bubnuoteka LLOK
MNnasma https://m.eds00.ru/92d92{76
OnEeKTPMUYECKNIA TOK B

142 Bakyyme. BakyymHble pronvotera LOK

npmnbopsbl

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




143

ONEKTPUYECKNIA TOK B
noslynpoBOAHNKAX

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

144

145

[MonynpoBoaHWKOBbIE
npmnbopsbl

dursnyecknin NpakTMKym rno
Teme "I3mepeHune cunbl Toka
N HanNpshkeHus B Lienu
NMOCTOSAHHOrO TOKa Npu
NOMOLLM aHANOroBbIX U
UMAPOBBIX U3MEPUTENBHBIX
npudopos" nnn "3HaKkoMCTBO
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
HepaBHOMEPHOIO ABMXEHUS
C Uenblo onpeaeneHus
MIHOBEHHOM ckopocTn"

Bubnmnoteka LIOK
https://m.edsoo0.ru/f6292f5f

147

dunsnyecknin NpakTMKym no
Teme "smepeHune
yCKOpEHUs npu
NPAMONMHENHOM
PaBHOYCKOPEHHOM ABVMXEHUM
Mo HaKIOHHOW nnockocTn"
unn "iccnepgosaHue
3aBUCMMOCTU MyTU OT
BPEMEHM npun
paBHOYCKOPEHHOM
OBWxKeHnn"

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

148

®dunsnyecknin NpakTUKyMm no

Bubnuoteka LIOK




Teme "M3mepeHune
ycKopeHusi cBobogHoro
nagexus" unn "Nsyverne
ABWXeHUs Tena,
OpoLueHHoro
ropuM3oHTanbHO"

https://m.edsoo.ru/d1ea2402

149

150

151

dursnyecknin NpakTUKym no
Teme "V3yyeHune aBuMXKeHUN
Tena no OKPY>XHOCTU C
NMOCTOSAHHOW MO MOAYIIHO
CKOPOCTbIO" 1nun
"UccnepoBaHue
3aBMCUMOCTW nNepuoga
obpalleHnsa KOHMYEeCKoro
MasiTHMKa OT ero
napameTtpos"

dursnyecknin NpakTMKym no
Teme "ismepeHune
paBHOLENCTBYHOLEN CUSTbI
npu OBMXEHNN Bpycka no
HaKNOHHOM NSIOCKOCTU" UNn
"lNpoBepka rmnoTtesbl 0
HEe3aBUCMMOCTUN BPEMEHMU
ABWXeHnst bpycka no
HaKTOHHOW NIIOCKOCTU Ha
3aJaHHOe pacCcTOsHUE OT ero
maccb!"

dursmyecknin NpakTUKym no
Teme "ccnepgoBaHue
3aBUCMMOCTW CUI YNPYrocTy,
BO3HUKAOLLNX B NMPYXUHE U
pe3nHoBOM obpasLe, OT Ux
nedopmauunmn” nnu
"N3y4yeHne OBMxKeHNA

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

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

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




152

CUCTEMbI TeS, CBA3aHHbIX
HUTbLIO, MEPEKUHYTON Yepes
nérknun 6nok"

dusnyecknin NpakTUKym rno
Teme "smepeHune
KoadpdpumuUmMeHTa TpeHUs no
BeNnYMHe yrnoBoro
KoadpbdpmumeHTa
3aBucumoctn FTp(N)" nnu
"NccnenoBaHue OABMXKEHUS
Opycka No HaKMnoOHHOWM
NSIOCKOCTU C NEPEMEHHBLIM
KoappuumeHTom TpeHmns"
nnun "MaydyeHve aBmxeHus
rpysa Ha Bany c TpeHnem"

Bubnmnoteka LIOK
https://m.edsoo0.ru/b83b1607

153

dunsnyecknin NPakTUKym no
Teme "MccnepoBaHue
yCrnoBuW paBHOBECUSA
TBEPOOro Tena, UMeroLero
OCb BpaLwieHna" nnum
"KoHcTpynpoBaHue
KPOHLUTENHOB N pacyeT cun
ynpyroctn" nnm "NsyyeHune
YCTONYNMBOCTN TBEPAOIO
Tena, MmetoLLero nrowanb
onopb!"

Bubnuoteka LIOK
https://m.edsoo.ru/4a04{4{7

154

dusnyecknin NpakTUKym rno
Teme "MamepeHue nmnynsca
Tena no TopMo3Homy nyTun"
unun "iamepeHune cunbl TSN,
CKOpPOCTU Moaenu
3NEeKTpoOMobUIA N MOLLHOCTK
cunbl Tarn" unu "CpaBHeHne
N3MEeHeHNsa nmnynsca Tena c

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

UMNYNbCOM CUIbl" UIn
"WccnenoBaHne coxpaHeHus
UMnynbca npu ynpyrom
B3ammMmogencTsun" nnu
"MIamepeHne KnHeTn4eckom
3Hepruu Tena no
TOPMO3HOMY nyTn"

dusnyecknin NpakTMKym rno
Teme "3yyeHune
N30TEePMNYECKOro npouecca
(pekomeHgoBaHoO
ncnosib3oBaHne UMgpoBom
nabopatopumn)" unm
"M3yyeHmne n3oxopHoro
npouecca" unun "NsyverHune
n3obapHoro npouecca" nnm
"[NpoBepka ypaBHEHUS
cocToAHNA"

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

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

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

157

dusnyecknin NpakTUKym rno
Teme "3yyeHue
3aKOHOMEPHOCTEN
ncnapeHna XXunagkocten" nnm

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




"iamepeHune yaensHon
TennoTbl NnaBnexmsa nega”
nnu "MayvyeHne cBoncTB
HacblILEeHHbIX NapoB" nnu
"MamepeHne abcontoTHon
BNaXHOCTU BO3ayxa U
OLleHKa Macchbl NapoB B
nomeweHnn". lamepenue
KoadpbdpmumeHTa
NOBEPXHOCTHOIO HaTSKEHUS

158

159

dunsnyecknin NPakTUKym no
Teme "HabniogeHue
npesBpaLleHns SHepPrnm
3apsKeHHOro KoHageHcartopa
B SHEPIUIO U3NyYeHUs
ceetoanona" nnu "UsydeHne
npoTeKaHus Toka B Lenu,
cogepkallen koHageHcatop"
unn "PacnpegenexHune
pas3HOCTM NOTEHLUManoB
(HanpskeHus) npu
nocrnegoBaTenbHOM
coeauHeHun
KoHaeHcaTopos"

dursnyecknin NpakTUKym no
Teme "VccnepoBaHue
CMeLLaHHOro COeauHEHMS
pe3ncTopoB” nnu
"NamepeHne yaensHoro
COMpPOTUBNEHUS
NPOBOAHUKOB" UNn
"MiccnepoBaHue
3aBMCUMOCTU CUMbl TOKa OT
HanpsKeHust Ans namnbl

Bubnnoteka 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 3apsaa
OAHOBArIEHTHOro MoHa" nnn
"ccnepoBaHue
3aBUCUMOCTM
COMPOTUBNEHUS
TepmMopesucTopa ot
TemnepaTtypbl" nnun "CHartme
BOJSIbT-aMnepHomn
Xapakrtepuctukm gnoga"

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

161

162

Pes3epBHbIN YpOK.
O6obuieHne un
cuctemMaTm3aaumna aHaHum no
Teme "KnHematumka"

PesepBHbIN ypOK.
O06o0LwWeHne n
cucTtemaTmusaumsi 3HaHun no
Teme "[duHamunka"

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

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

163

164

PesepBHbIN ypOK.
O06o0LwweHne n
cucTemaTusaumns 3HaHun no
Teme "CTaTunka TBEPOOro
Tena"

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

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

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

165

Pes3epBHbIN ypOK.
O606LeHmne 1

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




cuctemMaTmnsaumsa 3HaHUM No
Teme "OCHOBbI
MONEKYNAPHOKUHETUYECKOM
Teopun"

166

Pes3epBHbIN YpOK.
O600LLeHne n
cuctemMaTmaaumna aHaHum no
Teme "TepmMoanHamuka.
TennoBble MaLIUHbI"

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

167

168

Pes3epBHbIN YpOK.
O6obuieHre n
cuctemMaTm3aaumna aHaHnum no
Teme "ArperatHble
COCTOSIHMS BELecTBa.
dasoBble nepexogbl”

PesepBHbIN ypOK.
O06o0LWweHne n
cucTemaTusaumns 3HaHun no
Teme "OnekTpuyeckoe none

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

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

169

170

PesepBHbIN ypOK.
O06o0LwweHne n
cuctemMaTmnsaumsa 3HaHUn nNo
Teme "[MoCTOosIHHbIN
AneKTpu4ecknn Tok"

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

OBLUEE KONMYECTBO YACOB
Mo NnPOrrPAMME

170

16

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

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




11 KITACC

KonunyectBO 4YacoB

AneKTpoHHbIe UNdpoBble

(]
:I_n Tema ypoka Beero KoHTponbHble [lpakTtnyeckue ﬂ:;ieﬂuﬂ o6pasoBaTenbHble
paboTbl paboTbl pecypchbl
B3anmopgencrteume
NOCTOSAHHbBIX MarHUTOB U Bubnmoteka LIOK
1 MPOBOAHUKOB C TOKOM. 1 https://m.eds00.ru/487a8593
MarHuTtHoe none. 'mnotesa
AmMnepa
BekTop marHuTHOM
MHAYKUMM. MpuHLMN Bubnuoteka LLOK
2 cynepnosiitn MarHiTHeIx 1 https://m.edsoo.ru/4c1abccb
nonen. JINHUM MarHMTHON — )
NHOYKLMM
MarHuTHoe none BuGnnoTeka LIOK
3 ngBOJJ'HMKa ¢ ToKoM. OnbIT 1 https://m.edso0.ru/d35d5262
pctena
4 Cwuna Amnepa, eé 1 Bubnnoteka LIOK
HanpasneHue 1 Moayrnb https://m.edsoo.ru/26d9c5ba
5 PeweHne 3agav 1 Bubnnorexa LIOK
https://m.edsoo.ru/a37a0c21
[MpumeHeHne 3akoHa
6 Amnepa. 1 Bubnuoteka LLOK
OneKkTponsmepuTenbHbIe https://m.edsoo.ru/ad7718d7
npmnbopsbl
Cwuna JlopeHua, eé
Hanpaenexune 1 Moziynb. BuGnmotexa LIOK
/ LiBwketine 3apsbkeHHoM 1 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 Jlopetila https://m.edsoo.ru/d518be4b
10 PeweHne 3agav Bubnuoreka LIOK
https://m.eds00.ru/93617bd9
MarHuTHOe none B
11 BellecTBe. Bubnnoteka LIOK
deppomarHeTuku, napa- u https://m.edso0.ru/30ff9608
AnamarHeTuku
OcHoBHble cBONCTBA
12 dreppomMarHeTUKOB. Bubnnoteka LIOK
[MprMmeHeHne https://m.edsoo.ru/0b58190a
deppomMarHeTMKOB
13 Pewenune 3apay no teme Bbubnuoteka LIOK
"MarHutHoe none" https://m.edso0.ru/5b55¢c307
14 Pewenune 3apay no teme Bubnuoteka LIOK
"MarHuTtHoe none" https://m.edsoo.ru/41c4ae8a
ABneHne
15 3NEKTPOMarHMTHON Bubnnoteka LIOK
nHayKumuu. MNoTok BekTopa https://m.edsoo.ru/b3efalct
MarHUTHOM UHOYKUUK
Bubnuoteka LIOK
16 ONC nHaykumm https://m.edso0.ru/48150bd8
17 3aKOH 9NeKTpOMarHUTHOM Bubnuoteka LLOK
nHaykunmn Papages https://m.edsoo.ru/abdec188
18 BuxpeBoe anekTpuyeckoe Bubnnoteka LIOK
none. Toku dyko https://m.edsoo.ru/15abe140
19 90C vHaykumm B Bubnuoteka LIOK
ABVXKYLLMXCS NPOBOAHUKAX https://m.edso0.ru/0235cc02
Bubnmnoteka LIOK
20 Pewenue 3anau https://m.edso0.ru/4dida618
1 Mpaswno Nexua Bubnuoteka LIOK

https://m.edsoo.ru/bbc22726




MHaykTMBHOCTL. KaTyLika

Bubnmnoteka LIOK

22 VIRAYKTMBHOCTA B Lierin https://m.edsoo.ru/621eae9d
NOCTOSIHHOIO TOKa
03 fBneHne camonHayKUn. Bubnnoteka LLOK
9[1C camomHaykumm https://m.edsoo.ru/7ee60ca8
: https://m.edsoo.ru/b3c0adi1
OneKkTpoMarHMTHoe none
25 PeweHwne 3agav Bubnmoreka LIOK
https://m.edso0.ru/88f69d2b
26 Smi?iﬁgm:anm 3HaHMKM NO bubnnoreka LIOK
" " https://m.edso00.ru/76484025
Teme "OnekTpoanHamuka
07 KoHTponbHas paboTa no Bubnmnoteka LIOK
Teme "OnekTpoanHamuka" https://m.edso0.ru/8ae09b98
28 Caodomme sonetamm. Gu6nmoTexa LOK
' https://m.edsoo.ru/7c1db385
"apmMoHnyeckmne konebanus
20 pamamieios onvcanme Gu6nmotexa LOK
. https://m.edso00.ru/87ce9498
KonebaTtenbHbIX OBUXEHUI
OHepreTnyeckoe onmcaHme.
BbiBOA4 AMHamMmnyeckoro
30 OnuUCaHns rapMOHNYECKNX Bubnmnoteka LIOK
KonebaHun na nx https://m.edsoo.ru/e3c99692
3HEepreTUyeckoro n
KMHEMAaTMYECKOro onncaHus
31 Amnnuntyga n pasa Bubnuoteka LLOK
koneodaHumn https://m.edsoo.ru/7a0c439a
lMepuog v yacToTa
32 konebaHun. MNepnog manbix Bubnuoteka LIOK

cBObOOgHbIX KOonebaHum

https://m.edso00.ru/e0399319




MaTeMaTU4ecKoro
MaaTHuKa. Nepuog

cBOOOHbIX KOonebaHumn
NPY>KMHHOTO MasiTHUKA

3aTtyxatowme konebaHms.

Bubnnoteka LIOK

33 BolHykneHHbie konebanus. hitps://m.eds00.ru/72693d09
Pe3oHaHc
Bubnmnoteka LIOK
34 | Asrokonebarus hitps://m.edsoo.ru/6add2644
Bbubnuoteka LIOK
35 PeweHwne 3agauv https://m.edsoo.ru/addeec?1
https://m.eds00.ru/756123c5
YPOK-KOH(hbepeHLms
36 "MexaHn4yeckune konebaHuns Bubnmnoteka LIOK
B MYy3blKarbHbIX https://m.edsoo.ru/8ef587be
WHCTpyMeHTax"
O6ob6uieHne u
37 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "MexaHu4yeckme https://m.edsoo.ru/eb84182f
konebaHusa"
a8 OneKTpoOMarHUTHbIEe BubnvoTeka LIOK
KkonebaHwus. .
KoneBaTenbHbIi KOHT https://m.edsoo.ru/d4adabde
yp
dopmyna TomcoHa. Ces3b
39 roHgoHoaTopac GuGnmoreia LIOK
. https://m.edso0.ru/093f9af1
aMnnmMTyaon cunbl Toka B
KonebaTtenbHOM KOHTYype
40 gif:aziﬁ%?\:emg SHeprim Bubnuoteka LIOK
https://m.edsoo.ru/d1e2d543
konebaTenbHOM KOHTYype
41 3aTtyxaroLine Bubnuoteka LLOK

AJIEKTPOMArHnTHbIE

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




konebaHuna. BolHyXOeHHble
3NEeKTPOMarHNTHbIE
KonebaHud

[MepemeHHbIN TOK. Pe3ncTop

Bubnmnoteka LIOK

42 W KoHpeHcaTop B Lemm https://m.edso0.ru/84836152
nepemMeHHOro Toka
43 KaTywka MHOyKTUBHOCTY B Bubnnoteka LLOK
Lenu NnepeMeHHoro Toka https://m.edsoo.ru/cfa307af
44 Sﬁgc;:p(j:ﬂeacﬂ£; uenu Bubnmoreka LIOK
https://m.edsoo.ru/8bae38e6
nepeMeHHOro Toka
MoLHOCTb NepeMEHHOro
45 TOoKa. AMNNMTYaHOE U Bubnuoteka LLOK
AENCTBYIOLLIEE 3HAYEHUNe https://m.edsoo.ru/1cacéc4c
CUNbl TOKA N HanNpPsKeHus
46 Pe3oHaHC B anekTpnyeckomn Bubnmnoteka LIOK
uenu https://m.edso0.ru/087506df
47 PeweHne 3agav Bubnuoreka LIOK
https://m.edsoo.ru/a16836a4
NaeanbHblA
TPaHC(opmarTop. Bubnmnoteka LIOK
48 lNponssoacTso, nepepava u https://m.edsoo.ru/f97418ae
notpebnexHune
3NEKTPUYECKOI 3HEprum
OKonornyeckme puckn npm
Nnpoun3BOACTBE
49 anekTpoaHepruun. KynbTypa Bubnuoteka LLOK
NCcnonb3oBaHus https://m.edsoo.ru/a6f74d93
3NEKTPO3HEPrUN B
noBCcEeAHEBHOW XN3HU
50 PeweHne 3agav Bubnuoreka LIOK

https://m.edsoo.ru/ee6677ed




Bubnmnoteka LIOK

o Pewenne sanad https://m.edsoo.ru/7cab59f8
O600LWweHne n
50 cuctemMaTnsaumsa 3HaHun no Bubnmnoteka LIOK
Teme "OnekTpoMarHnTHble https://m.edsoo.ru/401024a9
konebaHns"
o | Mounieoue s Suocrera LK
https://m.edsoo.ru/a58e109f
MeXaHNYeCKMX BOSH
54 CsoncrtBa MeXaHUYECKUX Bbubnuoteka LIOK
BOJH https://m.edsoo.ru/d9ae1000
Bubnmnoteka LIOK
55 3Byk. XapaktepucTukm 3syka hitps://m.edso0.ru/138b6£09
55 Liymosos sarpmoneme Gunvorera LIOK
. https://m.edso0.ru/7380038f
oKpy»katoLen cpeabi
57 PelweHnune 3agav Bubnmoreka LIOK
https://m.edsoo.ru/cfd918bf
o agﬁﬂggl\mn:mmmble BOJTHbI. BubnvoTeka LIOK
https://m.edsoo.ru/714e5db1
3MEKTPOMArHUTHbIX BOJTH
o | Caeene srerouanTI Guscresa LOK
: https://m.edsoo.ru/d01b818c
3MEKTPOMArHUTHbIX BOJTH
LLikana anekTpoMarHuTHbIX
60 BOJH. [lpuMeHeHune Bubnuoteka LLOK
3NEKTPOMArHUTHbIX BOSH B https://m.edsoo.ru/49be1f9e
TEXHUKE U ObITy
MpuHUMNBI PpagMoCBA3N U
61 TeneBnaeHus. Bubnmnoteka LIOK
Papgunonokauus. https://m.eds00.ru/9f96{18

OrieKTpoOMarHuTHoe




3arpsisHeEHNe oKpyKatoLLen
cpeabl

KoHTponbHas paboTa no

Bubnnoteka LIOK

62 Teme "KonebaHus v BonHb!" https://m.edso0.ru/4f7985a0
63 npmonmmeHoro Gu6nvorera LIOK
https://m.edso0.ru/f9566406
pacnpocTpaHeHus cBeTa
PeweHne 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 ceBeTa.
ABCONOTHLIN 1
o | oo roasarens svonorera LK
) https://m.edsoo.ru/bc2e55¢cd
BHYTPEHHEE OTpaXeHMe.
MpeaenbHbIv Yron NoSsIHOro
BHYTPEHHErO OTPaXeHUs
PeweHune 3apay Ha
67 npUMeHeHne 3aKOHOB Bubnuoteka LLOK
OTpaXkeHUs N NPenoMIeHus https://m.eds00.ru/49d830a9
cBeTa
68 ;J,(agn?gcemvfll ?:Bngr: Mgﬁomelﬁ Bubnmoreka LIOK
) https://m.edsoo.ru/d8e1c3be
cocrtaB 6enoro ceeta. Liset
69 S:ggfggﬁggy; Fcl:?'leTl/Nec:Kas'q Bubnmorea LIOK
https://m.edso00.ru/60441359
cuna nuH3bl
70 lMocTpoeHne nsobpaxeHui B Bubnmnoteka LIOK

JINH3aX U NX CUCTemax.

https://m.edsoo.ru/bb53b1d5




YBenuyeHue nnH3bl

PeweHue 3agay Ha
NOCTPOEHNE N306paxxeHnn,

Bubnnoteka LIOK

/1 nony4yaembixX ¢ MOMOLLbIO https://m.edsoo.ru/5a868f09
NNH3
29 nas kak onTuyeckas Bubnnoteka LIOK
cuctema https://m.edsoo.ru/ecd480a2
| hoene s Magens Susruorera LOK
g https://m.edsoo.ru/cd174a10
reoMeTpu4ecKomn onTUKN
74 CkopocTb cBeTa U MeToabl Bbubnuoteka LIOK
ee n3mepeHus https://m.edsoo.ru/f32aab06
Bbubnuoteka LIOK
75 fncnepcus caeta https://m.edsoo.ru/1el16ccbe
Bubnmnoteka LIOK
76 VIHTep(epeHLVs cBeTa https://m.edso0.ru/5fc0c638
7 Venoswmaomonennn Gubnwotexa LOK
https://m.edso0.ru/c6416d48
MaKCMMyMOB 1 MUHMMYMOB
78 PeweHne 3agav Bubnmorexa LIOK
https://m.edso0.ru/3061de2b
79 MpumeHeHne Bubnuoteka LLOK
NMHTepdepeHummn https://m.edsoo.ru/668edbc8
Bubnmnoteka LIOK
80 Andpakuus ceeTa https://m.edsoo.ru/12ed04b5
81 Yonoone natmomomn GuSnvotexa LIOK
https://m.edso0.ru/f998d964
rmaBHbIX MAaKCUMYMOB
82 PeweHnuve 3apav Bubnmoreka LIOK
https://m.edsoo.ru/d58c411a
83 [Monepe4HOCTb CBETOBbLIX Bubnuoteka LLOK

BOSH. [Nonspusauma ceeta

https://m.edsoo.ru/e9890fe9




Bubnmnoteka LIOK

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

85 CBeToBbIE SIBMEHUS 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 «OnTuka» https://m.edsoo0.ru/82315dd4
"paHnLbl NPUMEHNMOCTH

88 KIlaCCUYECKON MEXAHUKN. Bbubnuoteka LIOK
3aKOHbI 9NeKTPoOAMHaMUKM U https://m.edsoo.ru/c9bd77cb
NPUHLMMN OTHOCUTENBHOCTH

89 MocTynaTtbl cneumanbHoOm Bubnmnoteka LIOK
TEOPUM OTHOCUTENBHOCTU https://m.edsoo.ru/c56f05cb
lMpocTpaHCTBEHHO-

BpPEMEHHOM NHTepBarn.
MpeobpasoBaHusa JlopeHua.

90 YcnoBue NpuYnMHHOCTW. Bubnmnoteka LIOK
OTHOCUTENBHOCTb https://m.edso0.ru/d83742bb
OAHOBPEMEHHOCTMW.
3ameqneHne BpeMEHU U
COKpalLLleHNe OfnHbI

91 OHeprus u MMNynbC Bubnmnoteka LIOK
PensiTMBMCTCKOW YacTuLbl https://m.edsoo0.ru/853a64fc

92 mimymeoon penmEMoTCKo Gubnmotexa LOK

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

93 PaBHoBecHOe TennoBoe Bubnuoteka LIOK
n3nyveHue https://m.edsoo.ru/f54035a5

94 3akoH cmelleHns BuHa bubnnoreka LIOK

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




Mnotes3a M. NnaHka o

Bubnmnoteka LIOK

95 KBaHTax. POTOHLI https://m.edsoo.ru/a5ffa218
96 OHeprns n Mnynbc PoToHa Bubnnorexa LIOK
https://m.edsoo.ru/7fb307ec
o | Somoober okt Suoncrera LK
' https://m.edso0.ru/8c68e5b9
doToadpekTa
YpaBHeHve 317IH'I'_IJTeI7IHa ans Eu6nmoTeka LIOK
98 doroadpgpexta. "KpacHas https://m.edslc;lo.ru/m ef4556
rpaHmua" gotoaddekra
99 [asneHune ceeta. OnbIThI 1. Bbubnuoteka LIOK
H. NlebeneBa https://m.edso0.ru/64b4f966
100 BonHoBble cBoncTBa YacTul Bubnmoreka LIOK
https://m.edsoo.ru/f59cfcec
BonHbl ge bponnsa. nvHa
ot | ot e bl Suonorata LOK
. https://m.edsoo.ru/5df8baf1
nokanusaumm ABMXyLLenCcs
yacTuubl
102 KopnycKynsipHO-BOSTHOBOW Bubnmnoteka LIOK
ayannam https://m.edsoo0.ru/8ccab62a
103 [Ondpakumns aneKTpoHOB Ha Bubnuoteka LIOK
KpucTannax https://m.edsoo.ru/30dba18c
Cneuunduka namepeHun B
104 Mukpommpe. COOTHOLLEHUS Bubnuoteka LIOK
HeonpeaenéHHocTen https://m.edso0.ru/65783dec
"enseHbepra
105 PewweHne rpacunyeckmx Bubnmnoteka LIOK
3agav https://m.edsoo.ru/e70195bd
106 PeweHune pacyé€TtHbIx 3agav Bubnmoreka LIOK
https://m.edsoo.ru/ee9b3182
107 KoHTponbHas paboTa no Bubnmnoteka LIOK




Temam: "OcHoBbl CTO",
"KopnyckynapHO-BOSIHOBOM
ayannsm"

OnbITbl NO MCCNegOBaHUIO
CTPOEHMS aToma.

https://m.edsoo.ru/c3de891a

Bubnnoteka LIOK

108 lNMnaHeTapHas mogenb https://m.edsoo.ru/312b750a
aTtoma Pesepdopaa
Bubnmnoteka LIOK
109 Tocrynarsi Bopa https://m.edso0.ru/404dfada
Buabl cnektpoB. CnekTp BuGnnoteka LIOK
110 yPOBHEW SHEpTMiA aToma https://m.edsoo.ru/cf74b11a
Bogopoaa
111 SJS;;;Z:%ZQ n3nyyeHue Bubnnorexa LIOK
https://m.edso00.ru/f945d85c
ceeTa
Bubnmnoteka LIOK
112 Nasep https://m.eds00.ru/2288a0c4
HyknoHHas mogenb sagpa
"en3eHbepra-MBaHeHKo. BuGnmotexa LIOK
13 3apsiz 1 MaccoBoe 4MCro https://m.edsoo.ru/34ada5de
saapa. Msotonsbl.
PagnoakTnBHOCTb
3aKOH pagMoaKkTMBHOIO
pacnaga. CeoncTtea
114 NOHU3NPYIOLLEro N3nyveHuns. Bubnuoteka LLOK
BnusHne pagnoakTMBHOCTU https://m.edsoo.ru/aab98bef
Ha XUBbl€ OPraHN3mbl.
HosumeTtpusa
OHeprusi CBs3N HYKITOHOB 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 u
nccneagoBaHus
3rieMeHTapHbIX YacTul,
dyHOoamMeHTanbHble
B3aMmoaencTBmd. bapuoHsil,
ME30HbI U NENTOHbI.
MpeacrtasneHue o
CrangapTHOM Moaenu.
KBapk-rrooHHast Mogernb
aZpoOHOB

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

117

dunsuka 3a npegenamu
CtaHgapTHOM moaenu.
TémHas maTepus n TEMHas
3Heprusi. EAnHCTBO
doM3n4eCcKom KapTUHbI MUpa

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

118

OTanbl pa3BnTuA
acTpoHOMMUN. 3HaYEeHne
aCTPOHOMMUM

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

119

MpMMEHNMOCTb 3aKOHOB
U3k ans o6 bACHEHNs
NpuUpoabl KOCMUYECKMX
obbekToB. MeToAabI
aCTPOHOMMUYECKUNX
nceneaoBaHumn

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

120

CoBpeMeHHbIE ONTUYeCKne
Teneckorbl,
pagmnoTeneckonsl,
BHeaTMocepHas

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




acTpoHOMMUS

Bup 3Bé3gHoro Heba.
Co3Be3gus, sapkue 3Bé3apbl,

Bubnnoteka LIOK

121 nraHeTbl, X BUANMOE https://m.edsoo.ru/aac588eb
OBWXKEHnE
ConHeyvHas cucrema.

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

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

104 3Be3bl rnaBHOMN Bubnmnoteka LIOK
nocrnegoBaTenbHOCTH https://m.edsoo.ru/b3cb766¢
BHyTpeHHee cTpoeHune
3B€34. CoBpeMEHHbIE

195 npeacraBneHus o Bubnmnoteka LIOK
NPOUCXOXAEHUN U https://m.edso0.ru/d09da494
aponouun ConHua v 3BE3[.

OTanbl XNU3Hn 3BE3[,
MneyHbin Myt — Hawa

196 ManakTuka. Tvnbl ranakTuk. Bubnuoteka LLOK
UépHble ablpbl B sgpax https://m.edsoo.ru/7cd10a0a
ranaktuk
BceneHHas. Pacwunpenue

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

108 MacwTabHas cTpykTypa Bubnuoteka LIOK
BceneHnHon. MeTtaranaktuka https://m.edsoo.ru/ce234633

129 HepelwéHHble npobnembl Bubnuoteka LLOK

acTpoHOMUM

https://m.edsoo.ru/d37d9ffe




130

131

dursnyecknin NpakTUKym rno
Teme "ccnegoBanue
MarHMTHOro nons
NOCTOSIHHbLIX MarHUTOB" UNKn
"NccnenoBaHue CBOMCTB
doeppomMarHeTMKoOB" nnu
"ccnegoBaHne oencTema
NOCTOSAHHOro MarHuTa Ha
pamKy C TOKOM"

dursnyecknin NpakTMKym rno
Teme "3mepeHne cunebl
Amnepa" nnu "Usydenne
3aBMCMMOCTH curbl AMnepa
OT Ccunbl ToKa" nnu
"OnpegeneHne MmarHMTHOM
WHOYKUMN Ha OCHOBE
namepeHna cunsl Amnepa"

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

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

132

dunsnyecknin NPakTUKym no
Teme "MccnepoBaHue
SIBMIEHUS 3NTIEKTPOMArHUTHON
MHOYKUMK" nnu
"OnpegenexHne nHayKumm
BUXPEBOIr0 MarHUTHOIoO
nons"

https://m.edso0.ru/c36658da

133

134

dusnyecknin NpakTUKym rno
Teme "MiccnegoBaHue
SIBIEHUS caMonHAayKumn"
unn "Cbopka mogenn
3ANEKTPOMAarHUTHOro
reHepartopa"

dusnyecknin NpakTUKym rno
Teme "3mepeHune nepmnoaa
cBOOOAHbIX KOniebaHun
HUTAHOIO U NPYXXWHHOIO

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

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




135

MasaTHUKOB"

dusnyecknin NpakTUKym rno
Teme "lNpeobpasoBaHue
3HEprnm B NPY>XMHHOM
MasaTHUKe"

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

136

dursnyecknin NpakTUKym no
Teme "ccnepoBaHue
nepeMeHHOro Toka 4yepes
nocnenoBaTenbHO
COeINHEHHbIE KOHOeHcaTop,
KaTyLLKy U pe3ucTtop” unu
"MiccnepoBaHne paboTol
WCTOYHUKOB CBeTa B Lienn
nepemMeHHOro Toka"

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

137

138

139

dunsnyecknin NPakTUKymM no
Teme "M3yyeHune
napameTpoB 3BYKOBOM
BOJIHbI"

dunsnyecknin NpakTUKym no
Teme "3mepeHune
nokasaTtensi nperioMneHns
ctekna" unu "MNony4veHne
n3obpaxeHus B CUCTEME U3
NI0OCKOro 3epkana un nuH3bl"

dursnyecknin NpakTUKym no
Teme "VccnepoBaHve
3aBNCMMOCTU OOKYCHOIO
pacCcTosiHUA OT BellecTsa
(Ha Npumepe Xnakux nNuH3)"
unn "amepeHne pokycHoro
paccTosiHMA paccenBaroLLnX
nnNH3"

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

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

Bubnmnoteka LIOK
https://m.edso0.ru/b879fb3f

140

Pur3nyecKnin NPakTUKym rno

Bubnuoteka LJOK




Teme "HabniogeHne
andopakuuuy,
NHTEepdEepeHLNnN n
nonspusaunmn ceeta”

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

141

®dunanyecknin NpakTUKym no
Teme "OnpegeneHuve
UMNynbca 1 3Heprum
pPeENATUBMUCTCKNX YacTul, (no
doTorpadmsim TpeKoB
3apPsHKEHHbIX YacTul, B
MarHuTtHom none)"

Bubnnoteka LIOK
https://m.edso00.ru/63756¢c47

142

dunsnyecknin NPakTUKym no
Teme "3mepeHune
nocTtosiHHou NnaHka Ha
OCHOBE nccnegoBaHus
doToadphekTa" nnm
"ccnepoBaHue
3aBMCUMOCTU CUMbl TOKA
Yyepes ceBeToamnos oT
HanpsbkeHus"

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

143

144

dunsnyecknin NPakTUKym no
Teme "MccnegoBaHue
CMNeKTpa pa3peXeHHoro
aToMapHOro Bogopoaa u
n3MmepeHmne NoCTOSAHHOM
Puaobepra"

dusnyecknin NpakTUKym rno
Teme "MiccnegoBaHue
pagnoakTMBHOIO dooHa ¢
NCNONb30BaHNEM
nosmmetpa" unm "UsyyeHne
nornoweHnsa beta-4yacTtumy,
anooMmuHuem"

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

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




145

146

dursnyecknin NpakTUKym rno
Teme "HabnogeHus
3BE3aHOro Heba
HEBOOPYXXEHHbIM r11a3oM C
NCMNOJIb30BaHNEM
KOMMbIOTEPHbIX MPUNOXEHWI
Ans onpeaeneHus
nonoxeHmsa HebecHbIX
06BHEKTOB Ha KOHKPETHYH
AaTy: OCHOBHblE CO3BE3ans
CeepHoro nonywapus u
SApKne 3Be3abl” nunu
"HabnoaeHuns B Teneckon
JlyHbl, NNaHeT, TyMaHHOCTEN
1 3BE3OHbIX cKonneHmn"

O6o6LeHne u
cuctemMaTm3aumnsa 3HaHun.
Ponb punaunkm n actpoHoMum
B 9KOHOMUYECKOMN,
TEXHONOrMYeCcKon,
coumarnbHON N 3TUYECKOMN
chepax oeaTenbHOCTH
yenoBeka

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

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

147

O606LeHve 1
cucTtemaTmnsaumst 3HaHuN.
Pornb 1 mecto ousnku u
aCTPOHOMMUU B COBPEMEHHOM
Hay4YHOW KapTuHe Mupa

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

148

O606LeHve 1
cucTtemaTmnsaumst 3HaHuN.
Pornb donanyeckon Teopun B
dopmmpoBaHum
npeactaBneHnin o
dom3n4eckom KapTuHe Mupa,

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




MECTO (PM3MYECKON KapTUHbI
Mupa B obLuem psay
COBPEMEHHbIX ECTECTBEHHO-
Hay4YHbIX NpeaCcTaBneHn o
npupoae

O606LweHmne un

Bubnmnoteka LIOK

149 cucremaTusaums 3uanui no hitps://m.eds00.ru/b032fcdb
Teme "KuHematuka
150 Smi?iﬁgmfanm 3HaHWK1 Nno Bubnmoreka LIOK
" " https://m.edsoo.ru/4e31b507
Teme "KuHemaTuka
151 Smi?iﬁgmfanm 3HaHWUI No bubnnoreka LIOK
" " https://m.edsoo.ru/2dfbafc5
Teme "[dunHamuka
O6ob6LieHne n
152 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "CTaTuka TBEPOOro https://m.edsoo.ru/3ccad482e
Tena"
O6o6uieHne u
153 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "3aKoHbl COXpaHeHus 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 MaLUUHBbI"
156 O600LWweHne n Bubnuoteka LIOK

cuctemMaTm3auusa 3HaHum no

https://m.edso0.ru/1d36b5b1




Teme "ArperatHble
COCTOSIHUS BeLLeCcTBa.
dasoBble nepexogbl”

O06o0LweHne u

Bubnmnoteka LIOK

157 cuctemaTnsaums 3uanun no hitps://m.edsoo.ru/3bf0def9
Teme "JnekTpuyeckoe none
O600LLeHnEe n
158 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "lNoCTOAHHbIN https://m.edso0.ru/71453ee6
3AneKTpnuyeckmn Tok"
O6o00LwWweHne n
159 cuctemMaTmnsaumsa 3HaHun no Bbubnuoteka LIOK
Teme "TOKM B pasriMyHbIX https://m.edso0.ru/3d40077a
cpepax"
160 Smiiznl::;:anm 3HaHWUK Mo Bubnmoreka LIOK
" " https://m.edsoo.ru/3b4c06ae
Teme "MarHmTtHoe none
Pe3epBHbIN YypOK.
161 Smiiznl::;:anm 3HaHUM NO Bubruoteka 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 3HaHUM No Bubnuotexa LIOK
| https://m.edsoo.ru/5e2bb83d
Teme "OnekTpoMarHmTHble
konebaHusa"
164 PesepBHbIN ypOK. Bubnuoteka LJOK




O600LLEeHnEe n
cuctemMaTmaaumna aHaHum no
Teme "MexaHun4eckue u
3MeKTpoMarHUTHble BOSTHbI"

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

165

166

PesepBHbIN ypOK.
O600LLeHne n
cuctemMaTmaaumna aHaHum no
Teme "OnTtumka"

PesepBHbIN yPOK.
O06o0LWweHne n
cucTemaTusaumns 3HaHun no
Teme "OcHoBbl CTO"

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

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

167

Pes3epBHbIN YpOK.
O6ob6LieHne n
cuctemMaTm3aauunsa aHaHum no
Teme "KopnyckynsapHo-
BOSTHOBOW gyannam"

Bubnmnoteka LIOK
https://m.edsoo.ru/f7¢c59d38

168

Pe3epBHbIN YypOK.
O6o6uieHne u
cuctemaTtmnsauust 3HaHUM no
Teme "Ousmka atoma"

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

169

170

Pe3epBHbIN YypOK.
O6o6LeHnEe K
cuctemartmnsauusi 3HaHUn no
Teme "®unsnka aToMHoro
sapa n anemMeHTapHbIX
yactuy"

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

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

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

OBLUEE KONMYECTBO YACOB

170
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Mo rNMnPOrrPAMME







NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATENbHON NPOMPAMMBI10 KITACC

Kon
npoBepsieMoro
pe3ynbTaTa

10.1

NMpoBepsieMble NnpegMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM oGpa3oBaTesibHOU NporpamMmmbl cpeaHero oouwero
obpasoBaHuA

[eMoHCTpupoBaTb Ha npuMmepax pPofib W MeCTo (U3MKM B
dopMMPOBaAHMM  COBPEMEHHOW HAY4YHOW KapTuUHbl MUpa, B
pasBUTUM COBPEMEHHOW TEXHWKU U TEXHOMOMM, B MPaKTUYECKOM
JesaTenbHOCTU noaen

10.2

YunTbliBaTb rpaHvubl  NPUMEHEHUA  U3YYEHHbIX  PU3NYECKUX
MoJenen: matepuanbHas Todka, MHepumnanbHass CUCTeEMa OTCYETa,
abconoTHO TBEpOOE Teno, maeanbHblA ras; MOAENU CTPOEHUSA
rasoB, XXMAOKOCTEN U TBEPAbIX TES, TOYEYHbIN INEKTPUYECKUI 3apsa
— NpW peLleHnn nanyeckmx 3agad

10.3

10.4

PacnosHaBaTtb usnyeckne seneHus (NpoLecchbl) 1 06bACHATL UX
Ha OCHOBE 3aKOHOB MEXaHWKW, MOMNEKYNsipHO-KMHETUYECKON
TEOpUN CTPOEHMUS BELLIECTBA N 3MEKTPOANHAMUKA: paBHOMEPHOE U
pPaBHOYCKOPEHHOE  MNPAMOSMHENHOe  OBWXeHue, cBobogHoe
nageHne  Ten, OBuXeHne MO  OKPYXHOCTW, NHepums,
B3aumogencteme Ten; anddysuns, OpoyHOBCKOe [OBUXEHUE,
CTPOEHMNE XKNOKOCTEN N TBEPAbLIX TEN, U3MEHEHME 06bEMaA Ten npu
HarpeBaHuUM (OXnaxgeHwun), TennoBoe paBHOBECUE, WUcrnapeHue,
KOHOEHcauus, nnaBneHne, Kpuctannnsauus, KuneHme, BnaxHoCTb
BO34yXxa, MNOBbIWEHWE AOaBfeHWst rasa nNpu €ero HarpeBaHuuM B
3aKpbITOM COCyae, CBA3b MeXay napameTpamMu COCTOSIHMS rasa B
naornpoueccax; afiekTpusauns Ten, B3aMmMoaencTeme 3apsiaos

OnucblBaTb MeXaHu4yeckoe [ABWXKEHME, WCNonb3ys (uandeckue
BEMWYUHBI:  KoOpAWHaTa, MNyTb, MNEepeMelleHne, CKOPOCTb,
yCKOpEeHWe, Macca Tena, curna, UMMynbC Tena, KUHeTu4yeckas
9Heprusi, noTeHuManbHasi SHeprusi, MexaHudveckass paboTa,
MeXxaHu4Yeckass MOLHOCTb; NPV ONMUCaHUW NPaBUITbHO TPAKTOBaTb
U3NYECKUIA CMbBICITT UCMONb3YEMbIX BENUYMH, UX OD0O3HAYEeHUs ”
eauHuUbl,  HaxoauTb  OpPMYyfbl,  CBS3blBAKOLWIME  OAHHYHO
hU3NYECKYI0 BENUYMHY C APYIMMU BENUYMHAMM

10.5

OnucbiBaTb M3y4eHHbIE TEMSOBblE CBOWCTBA Ten W TEnsoBble
SIBMEHUA, UCNONb3ys (U3NYECKME BENUYMHBLL. OaBfEHME rasa,
TemnepaTtypa, CpedHAd KUHeTUYeckasi 3Heprusi XaoTU4eckoro
OBWKEHUS MONEKyrn, cpegHekBagpaTuMyHas CKOPOCTb MOMEKyI,
KONMYeCcTBO TeNnSioThbl, BHYTPEHHAA 3Heprusi, paboTta rasa,
KOS(PPULUMEHT NOMEe3HOro AenucTBus TEnroBOro AsuraTend; npwu
onucaHum npaBunNbHO  TpaKTOBaTb dom3nyeckum CMbICI
NCMNONb3yeMbIX BEMUYUH, X 0BO3HAYEHUS U edunHULbI, HAaXOAUTb
dopMynbl, CBA3bIBAOWME [OaHHYIO U3NYECKYID BENUYUHY C
ApyrmmMmn BenmymHam

10.6

OnucbiBatb M3y4YeHHblE J3JIEKTPUYECKNE CBOMCTBaA BellecTBa WU
ANIEKTPUHECKNE HABJIIEHUA (I'IpOLl,eCCbI), ncnonb3yA C*)I/I3I/I‘-IeCKI/Ie
BEJINYNHDI: GJ'IeKTpI/I‘-IeCKVIVI 3ap4aa, AreKTpunyeckoe none,
HaI'IpFI)KéHHOCTb nond, noteHuuan, pa3HoCTb MOTEeHUMarioB; rMpu




10.7

ONMMCaHUM  NPaBWUNbHO  TpakToBaTb  (PM3NYECKUA  CMbICH
NCMNOMb3yeMbIX BEMMYMH, UX 0603HAYEHMST N €AMHULbI, YKa3blBaTb
dopMynbl, CBSi3biBaOWME [AaHHYO (PU3NYECKYD BENUYMHY C
APYrMMU BENNYMHAMM

aHanuaupoBaTb (U3MYECKME MPOLIECCHI U SBEHUSA, UCMOMb3ys
hU3n4eckme 3akoHbl U MPUHLUMIMBI: 3aKOH BCEMUPHOIO TAroTeHus, |,
II' u lll 3akOHbl HblOTOHA, 3aKOH COXPAHEHUsI MeXaHUYEeCKOW
3HEprnn, 3aKOH COXPaHEHUs WUMNyrbca, MPUHUMN Cyneprno3numm
CWM, MPUHUMN paBHOMNPaBUS MHEpUManbHbIX CUCTEM OTCYETA;
MOJSIEKYNSAPHO-KUHETUYECKYIO  TEOpPUKD  CTPOEHUS  BellecTBa,
ra3oBble 3aKOHbl, CBSA3b CpPefHEeN KUHETUYECKOW SHEepruu
TENMOBOr0 [OBWXEHUA MOSEKYST C abConioTHOM TemnepaTypon,
nepBbIN 3aKOH TEPMOANHAMUKN; 3aKOH COXpaHeHWs
aneKkTpuyeckoro 3apsga, 3akoH KyrnoHa; npu 3ToM pasnuyatb
CNOBECHYIO  (POPMYSIMPOBKY  3aKOHa, €ero MaTemMaTtuyeckoe
BblpaXkeHne 1 ycnosus (rpaHuubl, 0651acTtn) NPUMEHUMOCTM

10.8

OOGbsACHATL OCHOBHbIE MPUHLUMNBI OEACTBUA MaLLMH, NpubopoB n
TEXHWYECKUX YCTPOMCTB; pasnuyaTb Ycnosuss mx ©OesonacHoro
MCMNOSIb30BaHNSA B NOBCEAHEBHOW XXU3HU

10.9

10.10

10.11

10.12

10.13

BbiNONHATL  9KCMEPUMEHTBI MO UCCNEeaoBaHUIO  PUINYECKNX
SABNEHUN N NPOLECCOB C UCNOSMb30BaHMEM MPSAMbIX U KOCBEHHbIX
n3MepeHun; npu atom opmynuposaTb npobnemy (3agadvy) u
rmnotesy y4yebHOro aKkcnepuMmeHTa, cobupaTb YCTaHOBKY W3
NpeanoXeHHoro obopynoBaHus, npoBOANTb onbIT n
dhopmynmnpoBaTb BbIBOAbI

OcyLwecTBNATb MPsIMble U KOCBEHHble U3MepeHus U3NYEeCKnxX
BESIMYUH; NpU 3TOM BbIBUpPaTb ONTUMarbHbIN CNOCO6 U3MepeHus n
MCNnonb3oBaTb U3BECTHble MeToAbl OUEHKM  MOrpeLuHoCcTen
N3MepeHni

WccnegoBaTb 3aBUCMMOCTU MeXay (PU3MYECKUMU BENUYMHaMK C
NCMNonb3oBaHMEM MPSIMbIX M3MEPEHUIA; NPy 3TOM KOHCTPYyMpoBaTb
YCTaHOBKY, (PMKCUMPOBaTb pe3ynbTaTbl MOMYyYEHHOW 3aBUCUMOCTM
du3nyecknx BenuumnH B Buae t1abnuu n rpadmkos, AenaTtb BbIBOAbI
no pesyrbTaTtam UccrnenoBaHus

Cobnogate npaBuna ©GesonacHoro Tpyda npu  nNpoBedeHun
nccrnegoBaHMn B paMkax yy4ebHOro 9SKcnepumMeHTa, y4debHo-
nccnegoBaTenbCKon n NPOEKTHON AEATEeNbHOCTH c
NCNONb30BaHMEM MW3MEPUTENBHbIX YCTPOMCTB M nabopaTopHOro
obopynosaHus

Pewartb pacyé€THble 3agayn C €BHO 3adaHHOM U3NYEeCKON
MOAENbIO, MCNONb3ys PU3NYECKME 3aKOHbI U MPUHLUNMbI; HA OCHOBE
aHanmMsa ycrnoeus 3agavn  BblbupaTb PU3NYECKYD MOAEesb,
BblAENATb PM3NYECKNE BENMNYMHBLI U OPMYIbl, HeoGXxoauMble OnS
€€ pelleHusi, NpoBOAMTb pPacyé€Tbl M OUEeHMBaTb peanbHOCTb
Nofy4eHHOro 3Ha4YeHuss (Pn3n4eCcKon BENNYNHBDI

10.14

PewaTtb KkayecTBeHHble 3aJayn: BbiCTpauMBaTb  JIOrMYeCKu
HENPOTMBOPEYMBYIO  LIEMOYKY pPacCykOeHUin C  Oonopoi Ha
N3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU N PU3NYECKNE SIBIIEHUS

10.15

Mcnonb3oBaTb npmn peLweHnn y‘-le6HbIX 3aga4y CoOBpeMEHHbIe




10.16

10.17

10.18

NH(OPMALMOHHbIE TEXHONOMMM ANsi NMOWUCKA, CTPYKTYPUPOBaHMS,
WHTepnpeTauun u npeacTaBneHms y4ebHon 1 Hay4YHO-MoNynsipHON
NHGOPMaLMK, NONYYEHHOM M3 Pa3NYHbIX UCTOYHUKOB; KPUTUYECKN
aHanM3npoBaTb Nonyvyaemyr MHopMaLmio

MpuBOoAUTL NpUMEpPLI BKNaga POCCUMUCKUX U 3apyBeXHbIX YYEHbIX-
dun3MkoB B  pa3BuMTME  HaykM, OOBSACHEHWE  MpPOLLEeCCOB
OKpY>KaloLLLEero Mmpa, B pa3BuTe TEXHUKN N TEXHOMOIIA

Mcnonb3oBaTb TeopeTUyeckme 3HaHnAa No punsnke B NoBCEAHEBHOM
Xn3Hnm gnsa  obecneyeHus ©GesonacHocTM npu  obpalweHun C
npubopamn M TEXHUYECKMMWU YCTPOWCTBaMW, [ONsi COXpPaHEeHUs
300pOBbsi U COOMOAEHNST HOPM 3KOSTIOrMYECKOro noBedeHUs B
oKpyXatoLlen cpege

PaboTtatb B rpynne C BbINOMIHEHNEM pPa3NUYHbIX COLMAnbHbIX
ponen, nnaHMpoBaTtb paboTy rpynnbl, paLMoHanbHO pacnpenensTb
00513aHHOCTM WM NnaHWpoBaTb OEATENbHOCTb B HECTaHAAPTHbLIX
CcUTyaumsax, agekBaTHO OLEeHMBaTb BKNag KaXXaoro uU3 y4acTHUKOB
rpynnbl B peleHne paccMmaTtpmBaemMon npobnemsl

11 KNNACC

Kon
npoBepsieMoro
pe3ynbTaTa

11.1

NMpoBepsieMble NnpegMeTHbIe pe3yrbTaTbl OCBOEHUA
OCHOBHOM o6pa3oBaTesibHOW NporpamMmmMbl cpegHero oowero
obpasoBaHus

[lemoHCcTpupoBaTb Ha npumMepax pofib U MecTo U3NKN B
POPMUPOBAHUN  COBPEMEHHOW HAy4YHOW KapTWUHbI Mupa, B
pasBUTUN COBPEMEHHON TEXHUKN U TEXHOMOMMW, B MpakTU4YecKom
AeaTenbHOCTN ngen, UenoCTHOCTb U eQUHCTBO  (dM3MYeCcKomn
KapTWHblI M1pa

YuuTbiBaTb rpaHuubl  NPUMEHEHUA  U3YYEeHHbIX  PU3NYECKUX
MOJENen: TOYEYHbIM ONEKTPUYECKUA 3apsn, a4epHas Mogernb
aTomMa, HYKMOHHAd MOoAeSflb aTOMHOro sagpa npyu  peLlueHun
dom3nyeckmx 3agad

PacnosHaBaTtb umsnyeckne sieneHus (Npouecchbl) u 06bACHATL UX
Ha OCHOBE 3aKOHOB 3NEKTPOAMHAMWKA W KBAHTOBOW (OU3MKMN:
aneKkTpmuyeckas NPOBOAMMOCTb, TENSIOBOE, CBETOBOE, XMMUYECKOE,
MarHMTHoe  OencTBuMsi  TOKa, B3aMMOOEWCTBME  MarHuToB,
3MEKTPOMAarHUTHas WHOYKUMS, OEUCTBME MAarHUTHOroO nonsi Ha
NPOBOAHMK C TOKOM W ABWXYLUMACA 3apsan, SNeKTPpOMarHuUTHble
KonebaHnsa n BOSHbI, NPSMONIMHENHOE pPaCcnNpPOCTPaHEHUE CBETA,
OoTpaXxeHue, npenomneHne, wHTepdepeHuus, audpakumns wu
nonapusauma cBeTa, [OUCMepcus CBeTa, (OTOINEKTPUYECKNI
adpekT (poToadhdekT), CBETOBOE [AaBfieHWe, BO3HUKHOBEHME
NMHeMYaToro Cnektpa aTtoma BOAOPOAA, €CTeCTBEHHas MU
NCKYCCTBEHHAs pagMoaKkTUBHOCTb

OnucblBaTb W3y4YeHHble CBOWCTBa BellecTBa (dneKkTpuyeckue,
MarHuTHble,  ONTUYECKME,  JNEKTPUYECKYd  NPOBOAMMOCTb
pasnuyYHbIX Ccped) M 3SneKTpoMarHUTHble siBNeHust (MpoLecchl),
ncnonb3yst ouanyeckne BenUYMHbLI: INEKTPUYECKUid 3apsid, cuna
TOKa, aneKkTpuyeckoe HanpsikeHue, aneKkTpuyeckoe




CconpoTMBNeHne, pasHocTb noTteHumanos, 3OC, paboTta TOKa,
WHOYKUMS MarHuTtHoro nond, cuna Amnepa, cuna JlopeHua,
WHOYKTUBHOCTb KaTyLUKW, SHEPrusi 3NeKTPU4ecKoro M MarHMTHOro
nonen, nepnog n Yactorta konebaHun B konebaTenbHOM KOHTYpe,
3apsg 1 cuna Toka B Npouecce rapMOHUYECKUX 3NIEeKTPOMAarHUTHbIX
KonebaHunin, POKyCHOE paccTOsiHME M ONTUYEeCKasi cuna nNuH3bI; Npu
ONUCaHMM  NpaBUNIbHO  TpakToBaTb  (PU3NYECKUA  CMbICH
NCNonb3yeMblX BEMUYMH, X 0O03HAYEHUA U eOuMHULbI; YKa3biBaTb
dopmynbl, CBA3blBaOWME OaHHYD U3NYECKYIO BENUYMHY C
APYrMMuM BENNYNHAMM

OnucblBaTb U3Yy4YEHHble KBAHTOBbIE SIBMEHUSS W  NPOLECCHI,
ncnonb3ys U3nM4eckne BerIMYMHbBI: CKOPOCTb 3NIEKTPOMArHUTHbIX
BOJTH, ANMHA BOSHbI M YacToTa CBETA, SHEPIUS U MMNYNbC POTOHA,
nepuog nonypacnaga, 3Heprusi CBSA3M aTOMHbIX saep; npw
OonMCaHUM  NpaBUNbHO  TpakToBaTb  (PU3UYECKUA  CMbICH
NCNONb3yeMbIX BENUYMH, UX 0003HAYEHUS N eQUHWULbI; YKa3biBaTb
dopMynbl, CBSi3biBaOWME AaHHYO (PU3NYECKYID BENMUYMHY C
APYTMMU  BENUYMHAMK,  BbIYMCHATE  3HAYeHUe  PU3NYeCcKom
BEJTUYMHbI

AHanunanpoBaTb (u3nyeckne npoueccbl U SABMEHUS, MUCMNOMb3Yys
du3ndeckme 3akoHbl U MpuHUMNbLE:  3akoH OMa, 3aKoHbI
nocrnegoBaTenbHOro U napasnnenbHOro CoeANHEeHNs NPOBOAHUKOB,
3akoH [xoyna — JleHua, 3aKOH 3fIEKTPOMarHUTHOM WHAYKLUMW,
3aKOH MPSMOSIMHENHOrO  pacnpocTpaHeHWa cBeTa, 3aKOHbI
OTPaXXeHUs cBeTa, 3aKOHbl MPEerioMfeHna CcBeTa, YpaBHEHue
OnHWTenHa Ana ¢otoadpdeKkTa, 3aKOH COXPaHEHUs1 3SHepruu,
3aKOH COXpaHEeHUs UMMyNbCa, 3aKOH COXPaHEHUS ANEKTPUYECKOro
3apsgda, 3aKOH COXpaHeHWs MaccoBOro 4ucna, nocrtynatbl bopa,
3aKOH pagMOaKTUBHOINO pacnaga; Npu 3TOM pasnuyaTb CIOBECHYIO
POPMYNMPOBKY 3aKkoHa, €ero maTemMaTUdeckoe BblpaXeHne W
ycnoBus (rpaHumubl, 0651actn) NPUMEHMMOCTH

Onpe,u,enmb HanpasJlieHne BEeKTopa WMHAYKUMW MarHMTHOro nons
npoBOoAHMKa C TOKOM, CUTbI AMHepa n CUIbl J'IopeHu,a

CTtpoutb “ onucbiBaTb KU300paxeHne, co3gaBaemMoOe MIOCKUM
3epKasriom, TOHKOW JINH30M

BbINOMHATL  3KCNEpUMEHTbl MO UCCNeaoBaHUO  PU3NYECKMX
SIBMEHUAN N NPOLECCOB C UCMOSIb30BaHMEM MPSIMbIX U KOCBEHHbIX
n3MepeHun; npu 3atoMm popmynupoBaTb npobnemy (3agadvy) u
rmnoTedy y4ebHOro aKcnepumeHTta, cobupaTb YCTaHOBKY U3
NpeasiIoKeHHOro obopyaoBaHus, NpoBOANTb onbIT n
dopmMynmnpoBaTb BbIBOAbI

11.10

11.11

OcyLwecTBNATb MNPsIMble U KOCBEHHblE U3MepeHust (PU3NYECKNX
BESIMYUH; NpU 3TOM BblBUpaTb ONTUMarbHbIN CNOCO6 M3MEepPEeHUs n
NUCrnonb3oBaTb  U3BECTHble  MeToAbl OUEHKM  MNOrpeLlHoCcTen
n3MepeHni

NccnepoBaTb 3aBNCUMOCTH (bl/I3VI‘-IeCKI/IX BEIIM4YnNH C
MCNoJib30BaHNEM MNPAMbIX M3mepeHvu7|; npn 3TOM KOHCTPYyUpOBaTb
YCTaHOBKY, CbI/IKCI/IpOBaTb pesyrnbTaThl I'IOJ'Iy‘-IeHHOIZ 3aBNCUMOCTHU
CpVISl/I‘-IGCKVIX BENUYMH B BUAE Tabnuuy n I'paCbI/IKOB, JeraTtb BbiBOAbI




no pesyrnbTatam nccnegoBaHunsa

11

12

Cobnogate npaBuna ©GesonacHoro Tpyaa npu  NpoBedeHun
nccnegoBaHMn B paMkax Y4ebHOro akcnepumeHTa, Yy4yebHo-
nccnegoBaTenbCckomn " NPOEKTHOWN [eATenbHOCTH c
NCNONb30BaHMEM WU3MEPUTENbHbBIX YCTPOWCTB WM NlabopaTopHOro
obopynoBaHusi

11

11

11

13

14

15

Pewartb pacyé€THble 3aja4n C 49BHO 3aaHHOM U3NYeCKon
MOZENbIO, UCNONb3YS PU3NYECKMe 3aKOHbI U MPUHLUMBI; HA OCHOBE
aHanuMsa ycrnoeus 3agavn  BblbupaTb U3MYECKYD MOAESb,
BblAeNnaTb om3ndeckne BennymHbl 1 popmynbl, Heobxoanmble aAng
€€ pelleHus, NpoBOAUTb pPacy€Tbl U OUEHMBaTb pearnbHOCTb
NoJSTy4EHHOro 3Ha4YeHNs (PU3NYECKON BESTUYUHDI

PewaTb KadeCTBeHHble 3ajaudn: BbICTpaMBaTb  JIOMMYECKU
HENpPOTUBOPEYMBYIO  LIEMOYKY pacCyXgeHun C  Oofnopou Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (PU3NYECKMNE ABMNEHUS

Ncnonb3oBaTb Npu  pelleHnM Yy4ebHbIX 3adad COBpPEMEHHble
NH(OPMAaLMOHHbIE TEXHOMOMMU OIS NMOUCKa, CTPYKTYpUPOBaHMS,
WHTepnpeTauumn u npeacTaBneHnst y4ebHoON 1 Hay4YHO-MoNynsipHOM
NMHGOPMaLMK, NONYYEHHOW M3 PasNNYHbIX UICTOYHUKOB; KPUTUYECKN
aHanManpoBaTb Nosyvyaemyr nHopMaLmio

11

.16

00 BACHATb NPUHLMMNBLI 4ENCTBUS MaLLVH, NPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pasnuyaTb ycroBust ux 6e3onacHoro ncnonb3oBaHna B
MoBCEOHEBHOW XN3HU

11

A7

MpnBOAUTL NPUMEpPHLI BKNaga POCCUUCKUX U 3apyDOeXHbIX YYEHbIX-
M3MKOB B pasBuTME Hayku, B OObACHEHMEe npoueccos
OKpY>KaloLero Mmpa, B pasBuTme TEXHUKN N TEXHOMNOMUI

11

18

Mcnonb3oBaTb TeOpeTUyeckne 3HaHnsA no omsnke B NOBCEAHEBHOW
Xn3Hn pgna obecneyeHnsa 6GesonacHoCcTM npu  obpalleHun ¢
npubopamn M TEXHUYECKMMWU YCTPOWCTBaMW, [ONsi COXpPaHEeHUs
300poBbS U COBNIOAEHNA HOPM 3KOSOMMYECKoro noBeaeHusl B
OKpyXxatoLlen cpege

11

19

PabotaTb B rpynne C BbINOMHEHNEM Pa3fNUYHbIX CcoLManbHbIX
poren, nnaHnpoBaTtb paboTy rpynmbl, pauMoHanbHO pacnpeaensitb
06513aHHOCTU U NnaHupoBaTb AEATENbHOCTb B HecTaHAapTHbIX
CUTyauusax, ageKkBaTHO OLEHMBaTb BKMagd KaXdoro M3 y4acTHMKOB
rpynnbl B peLleHne paccmaTpmBaemMon npobremsl




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXAHUA

10 KIACC

Kon
pasgena

Koa npoBepsiemoro
anemeHTa

npOBepﬂeMble AJNIeMeHTbl coaepXxXaHus

PN3NKA N METOOblI HAYYHOIO NMO3HAHWA

1.1

1.2

®usmka — Hayka o npupoge. HayyHble meToapl
NO3HaHUS  OKpyxatwero  mupa. Ponb
JKCnepvMeHTa W Teopun B npouecce
NO3HaHUS Npupoabl. AKCNEPUMEHT B U3NKe

MogenupoBaHne U3NYECKUX SABMAEHUA W
npoueccoB. Hay4yHble runoTtesbl. Pusndeckne
3aKOHbl U Teopuun. [paHuUbl MPUMEHUMOCTU
dom3n4eCcKmx 3aKOHOB. MpuHumn
cooTBeTCcTBMA. Ponb M mMecto u3nMkm B
dopmMmpoBaHUm COBpPEMEHHOM Hay4HOW
KapTWHbI Mupa, B npakTn4ecKon
JesaTenbHOCTU nMoaen

MEXAHWKA

###HPar###KUHEMATUKA

2.1

2.11

21.2

213

214

MexaHun4yeckoe asmxeHne. OTHOCUTENbHOCTb
MexaHun4yeckoro asmxkeHus. Cuctema oTcyéTa.
TpaekTopus

lMepemelyeHne, cKOpoCTb (CpeaHas CKOPOCTb,
MrHOBEHHas CKOPOCTb) n yCKOpeHue
MaTepuanbHOM TOYKM, UX MNPOEKLUMM Ha Ocwu
CUCTEMDI KoopAuHar. CnoxeHue
nepemeLLeHNin 1 CrioXKeHne CKOPOCTEN

PaBHOMepHOEe n paBHOYCKOpPEHHOEe
NPAMOSIMHENHOE OBWXEHME. "padomkm
3aBMCUMOCTH KoOpAuHar, CKOpOCTH,
YCKOpEHWS, nyTu n nepemMeLleHms
MaTepuanbHON TOYKM OT BPEMEHU

CBobogHoe nageHue. YckopeHne cBob6oaHOro
nageHus

2.1.5

KpuvBonuHenHoe paBwxeHune. PaBHOMepHoe
ABWxXeHne MaTepuanbHOn TOYKM no
OKPY>XHOCTW. YrrnoBasi CKOpPOCTb, JMHenHas
CKOPOCTb. Mepwnog n yacToTa.
LleHTpocTpemMuTensHoe yckopeHue

2.1.6

21.7

TexHuyeckune ycTponcTtaa: cnngomeTp,
OBWXEHWe CcHapsaaoB, UEnHble U peMEeHHble
nepenayu

lMpakTnyeckne paboTbl. N3mepeHue
MIHOBEHHOW CKOPOCTH. WccneposaHue
COOTHOLLEHNA Mexay NyTaMu, NpongeHHbIMU
TEeNnoM 3a nocrnegoBaTtesibHble  paBHble
NPOMEXYTKN BPEMEHU MPU PaBHOYCKOPEHHOM




2.2

2.21

222

OBWKEHUM C HayanbHOW CKOPOCTbIO, paBHOW
Hyro. N3yyeHne OBMXEHMA LLapuka B BSA3KOW
Xuakoctn.  M3yyeHne  OBWXeHWs  Tena,
BPOLLEHHOr0 ropn3oHTanNbHO

###Par### JNHAMNKA
MpuHUUN oTHocuTenebHocTn Manunes. MNepBbin

3akOH HbloTOHa. WHepuuwanbHble CcUcTembl
OTCYéTa

Macca tena. Cuna. lNpuHumMn cynepnosvumm
cun

2.2.3

224
2.2.5

2.2.6

BTopon 3akoH HbloTOHa Ons maTtepuanbHOu
TOYKM B MHepumanbHOW cucTtemMe OTCYETa
(MCO). Tpetun 3akoH HboToHa And
MaTepuasbHbIX TOYEK

3akoH BCEMUPHOro TAroteHus. Cuna TaxecTu.
[MepBas kocmuyeckasi cCKopocTb. Bec Tena
Cwuna ynpyroctu. 3akoH [yka

Cuna TpeHnda. Cyxoe TpeHue. Cuna TpeHus
CKONMbXEHUS M cuna  TPeHus  MOKosl.
KoadhdumumneHT TpeHna. Cuna conpoTuUBreHuns
Npwv OBUXEHUN TENa B XXUAKOCTU UNN rase

2.2.7

2.2.8

2.2.9

2.2.10

MocTynaTtenbHoe 1 BpawaTenbHOe OABWXEHMNE
abcontoTHO TBEPAOro Tena

MOMEHT CcuSibl OTHOCUTESNBHO OCWU BpaLLEHUS.
[Mneyo cunbl. Ycnosus paBHOBECUS TBEPLOro
Tena B NCO

TexHunyeckne  ycTpoMCTBa: NOLLUMMHUKN,
OBWKEHME NCKYCCTBEHHbIX CMYTHUKOB

MpakTnyeckne paboTbl. V3ydeHne OBUMXKEHUS
Opycka MO HAKNOHHOM MfIOCKOCTU  Nofg
Jenctemem Heckonbkux cun. WccneposaHue
3aBMCUMOCTW CUI YNPYrocTu, BO3HUKAOLNX B
aedopMnpyeMon MNpyXMHe W  pe3nHOBOM
obpasue, OT BENUMYUHbI UX Aedopmaunn.
WNccnepoBaHne yCrnoBum paBHOBECUS
TBEPAOro Tena, MMeKLEero 0Cb BpaLleHns

2.3

###Par###3AKOHbl COXPAHEHNA B MEXAHUKE

2.3.1

MMmnynbCc maTepuanbHOM TOYKW, CUCTEMbI
MaTepuanbHbIX Toyek. WMmnynbCc cunbl w©
N3MEeHeHne nmnynbca Tena

2.3.2
2.3.3

3akoH coxpaHeHusa wumnynbca B WCO.
PeakTnBHoe OoBuxeHue

PaboTa cunsbl

2.3.4

MolLlHOCTb cunbl

2.3.5
2.3.6

KnHeTnyeckasa aHepruss matepuanbHOM TOYKN.
Teopemao KNHETUYECKOW IHEPTUN

lNoTeHumanbHas QHEepru4d. MoTeHumanbHas




9Heprma ynpyro 4eopmMmpoBaHHOW NPYXUHbI.
MoTeHumManbHaa  3Heprns Tena  BOGNU3M
NOBEPXHOCTN 3emnun

[NoTeHumanbHble N HeNoTEeHUManbHbIE CUMbI.
CBssb pa6OTbI HenoTeHunasribHbIX CWUI1 C

2.3.7 N3MeHeHnem MeXaHU4eCcKon 3Hepruu
CUCTEMDI Ten. 3akoH COXpaHeHUs
MeXaHU4YeCKon 3Heprnm

2.3.8 Ynpyrvue n Heynpyrme cTONKHOBEHUSA

239 TeXHwieCKme yCTpoucTBa: ABIKEHME pakerT,
BOAOMET, KOMep, NPYXMHHbIN NUCToneT
Mpaktuyeckne pabotbl. W3yyeHne cBA3M

5310 cKopocTerM Ten npuv  Heynpyrom ygape.

WccnepoBaHme cBA3M  paboTbl  cunbl €
N3MEHEHNEM MEXaHUYECKOW SHEprumn Tena

3.1

3.2

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

3.1.1

OcCHOBHble NosIoXXeHNs MOSEKYNsIPHO-
KMHETUYECKON Teopum. BpoyHoBckoe
aswxeHuve. dudpdysus. Xapakrep OBUKEHUS U
B3aMMOJENCTBUNA YacTuL BellecTBa

3.1.2

Mopgenu cTpoeHna rasoB, >KUAOKOCTEN W
TBEPALIX Ten Wn  obbsACHEHWEe CBOWCTB
BelllecTBa Ha OCHOBE 3TUX Moenewn

3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

Macca wmonekyn. KonuyectBo BellecTsa.
MocTtosiHHas ABoragpo

TennoBoe paBHOBecue. TemnepaTypa n eé
namepeHue. Lkana temnepatyp Llenbcus

Mogeno  wugeanbHoro  rasa.  OcHoOBHoe
ypaBHEHME MOJEKYISAPHO-KUHETUYECKOM
Teopuun naearnbHoro rasa

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

3.1.8

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

TexHuyeckue yCTpOMnCTBa: TepMoMmeTp,
bapomeTp

3.1.10

3.2.1

Mpaktnyeckne paboTbl. M3mepeHne macchl
BO3Jyxa B KrnacCHOW KOMHaTe. MccnepoBaHue
3aBMCMMOCTH Mexay napameTpamu
COCTOSIHMS Pa3peXeHHOro rasa

OCHOBbl TEPMOANHAMUWKH

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




3.3

SHEeprus TepMOAMHaMUYECKOW CUCTEMbI MU
crnocobbl eé namMeHeHus

3.2.2

KonuyectBo TE€MNOTHI U pa60Ta. BHyTpeHHFIFI
QHEPInA oAHOATOMHOIo naearnibHoOro rasa

3.2.3

3.2.4

Buabl Tennonepegayn: TennonpoBOAHOCTb,
KOHBEKUMS, u3nydeHue. TennoéMKoCTb Tena.
YaenbHasa TennoémMKocTb BellecTtBa. Pacuér
KonmyecTBa TennoThbl Npu Tennonepeaade

[MepBbI 3aKOH TepMmogmMHaMukn. MNpumeHeHne
nepBoro 3aKoHa TepMoaMHaAMMKN K
nsonpoueccam. 'pacdmyeckas nHTepnpeTauma
paboThbl rasa

3.2.5

Tennosble MalwuvHbl. [lpyHUMNBI  OEenCcTBUS
TennoBbIX MawwuH. MNMpeobpasoBaHnst aHepPrum
B  TennosblX MawwuHax. KoadppuumeHt
nonesHoro gencteus (ganee —  KrA)
Tennoson MalwumnHbl. Linkn KapHo u ero KrJ

3.2.6

BTopon 3aKOH TepMOANHAMUKM.
HeobGpaTtumocTe npoueccoB B npupoge.
Tennosble apuratenmu. Okonornyeckue
Npo6nemMbl TEMNO3HEPTETUKM

3.2.7

TexHuyeckune ycTponcraa: asuratenb
BHYTPEHHEro cropaHus, OblTOBON
XONOAUITbHUK, KOHOMLMOHED

3.2.8
#H#Par###AIPECAT

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. YpenbHas TennoTta
napoobpa3oBaHus. 3aBMCUMOCTb
TemnepaTypbl KUMEHUSI OT AaBeHus

AbconioTHaas “ OTHOCUTENbHAs BIAXHOCTb
BO3ayxa. HacblWweHHbIN nap

Teépaoe Teno. Kpuctannunyeckue n
amopdHble Tena. AHM30TpPONUMs CBOWCTB
KpMCTanmos. Kuokne Kpuctannbl.
CoBpemMeHHble MmaTepuansl

3.3.4
3.3.5

3.3.6

lMnaeneHne wn Kpuctannusauus. YpenbHada
Tennota nnasneHus. Cybnumauns

YpaBHeHve TennoBoro 6anaHca

TexHnyeckme ycTpoWcTBa: TUrPoOMeTp U
NCMXpOMeTp, KanopumeTp, TEXHONOrNN
MONy4YeHns COBPEMEHHbIX MaTepuarnos, B TOM
yncre HaHoMaTepuarnos, U HAHOTEXHOMOMM

3.3.7

lNpakTnyeckne paboThl. NamepeHune
BJT@XXHOCTW BO3ayxa

SJNIEKTPOONHAMUKA




4.1

4.2

###Par###3JIEKTPOCTATUNKA

dnekTpusaumnsa Ten. OnekTpudecknin 3apsa.

4.1.1 [lBa B1nga anekTpuyeckmx 3apsagos

41.2 [MpOBOOHUKN, OUINEKTPUKN U MOMYNPOBOHUKN

4.1.3 3aKoH COXpaHEeHNs aNeKTpUYecKoro 3apsiaa

414 Baaumopgencteume 3apsgos. 3akoH KyrnoHa
nekTpnyeckoe nosne. Hanps»kéHHoCTb

415 3r1EKTPUYECKOro nons. |_.|.pl/lHLl,l/lI'I
Cyneprnosnumm. JTnHuK HaNPsHXEHHOCTU
31IEeKTPMYECKOro nons

416 Pabota cun anekTpocTaTU4ecKoro nons.
NoTeHuuan. PasHocTb noTeHUuanos
MpoBOOHMKM M ANSNEKTPUKAN B MOCTOSAHHOM

41.7 anekTpuyeckoMm  none.  [unanektpuyeckas
NPOHMLIAEMOCTb
OnNEeKTPOEMKOCTb. KoHaeHcaTop.

4.1.8 ONEeKTPOEMKOCTb  MNOCKOr0  KOHAEeHcaTopa.
OHeprus 3apskeHHOro KoHaeHcaTopa
TexHunyeckne  yCTPOMUCTBA:  3MEKTPOCKOM,

419 9NEeKTPoOMEeTp, aneKkTpocTaTnyeckas 3awuTa,
3a3emrieHve anekTponpubopos, KOHOEeHcaTop,
KCepPOKC, CTPYMHbIN MPUHTEP

4110 lMpakTnyeckne paboTbl. N3mepeHune

3NEeKTPOEMKOCTU KoHaeHcaTopa

#H#Par###NOCTOAHHbBIN SNEKTPUYECKU/ TOK. TOKW B

PASJINYHBIX CPEOAX

Ycnosus cyLiectBoBaHuUA NOCTOAHHOIO

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

4.2.2 HanpskeHune. 3akoH Oma ons yvacTka uenu

493 OnekTpuyeckoe ConpoTuBneHne. YaenoHoe
COMpOTUBIIEHNE BELLECTBA

4904 MocnepoBaTenbHoe, napannenbHoe,
CMeLLaHHOe COoeaANHEHME NMPOBOOHUKOB

405 PaboTta anekTpudeckoro Toka. 3akoH [xoyns
— JleHua

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

407 BHYTPEHHEE CONPOTUBIIEHNE MCTOYHMKA TOKa.

o 3akoH Oma gna  nonHowm  (3aMKHYTOW)

anekTpuyeckon uenn. Kopotkoe 3ambikaHune
OneKkTpoHHas NpPOBOAMMOCTb TBEPAObIX

4908 mMeTannoB. 3aBMCUMOCTb  COMPOTUBIEHUSA
MeTannoB oT Temnepartypbl.
CBepxnpoBOAMMOCTb

499 OnekTtpuyecknn TOK B Bakyyme. CBouncTBa

ANMIEKTPOHHbIX MYy4YKOB




4.2.10

MonynposoaHukn. CobCcTBEHHAA U NpUMecHas
NPOBOAUMOCTb MONynpoBoAHNKOB. CBoOMCTBa
p-n nepexoaa. NonynposogHMKoBble NPUBopPBLI

4.2.11

OnekTpuyeckun  TOK B 3QNEKTponuTax.
OnekTponuTuyeckas anccoumaums.
OnekTponus

11 KIACC

Kon
pasgena

4

4212

4213

4.2.14

KoanpoBepsiemoro
anemMeHTa

OneKTprUYecKkni TOK B rasax.
CamocToATENbHBIN U HECAMOCTOSATESbHbIN
pa3psag. PasnnyHble TMNbl CaMOCTOSATENBHOMO
pa3spsga. MonHus. lNnasma

TexHn4yeckne yCTpOKCTBA: amnepmeTp,
BOMbTMETP, peocTaT, MUCTOMHUKM  TOKa,
anekTpoHarpeBaTerbHble npnbopel,
3NEeKTPOOCBETUTENbHbIE npmnbopel,
TEPMOMETP  COMNPOTUBIIEHUS,  BaKyyMHbIA
anon,  TepMuctopbl M POTOPE3UCTOPSI,
NONynpPOBOAHUKOBBIM ANo4, ranbBaHuKa
lMpakTnyeckme paboThbl. N3yyeHune
CMeLLaHHOro CoeIHEHNS PE3NCTOPOB.
Namepenne 3OC wuCTOYHMKA TOKa M €ro
BHYTPEeHHero conpoTtusneHus. HabnwogeHue
anekTponusa

npOBepﬂeMble AJNIeMeHTbl coaepXxXaHus

SJNIEKTPOONHAMUKA

###Par###MATHNTHOE NOJE. SNIEKTPOMAITHUTHAA MHOYKLUWA

4.3

4.3.1

4.3.2

4.3.3

NocTtoAHHbIe MarHuTbl. B3aunmopgencrtBue
NOCTOSAHHbLIX MarHUTOB

MarHuTHoe none. Bektop  MarHuTHOM
nHaykumn. MpuHUMn cynepnosvuunun. JlnHmm
MarHuTHOM  MHOyKuMn. KapTuHa  nvHWIA
MarHMTHOM WHAYKUMM MONS  NOCTOSAHHbLIX
MarHMToB

MarHuTHOe none npoBOAHUKA C TOKOM.
KapTmHa nuHMin nona ASIMHHOIO MPAMOro
NPOBOAHMKA UM  3aMKHYTOro  KOSbLIEBOro
NPOBOAHMKA, KaTywKku C TOKOM. OnbIT
Opctena. Baaumogencrteme npoBOL4HMKOB C
TOKOM

4.3.4

4.3.5

Cwuna Amnepa, eé moaynb 1 HanpasreHme

Cwuna JlopeHua, eé moaynb MU HanpasrfeHue.
[BmxeHne 3apsKeHHOM YyacTuubl B
OAHOPOAHOM MarHutHom none. Pab6ota
cunbl JlopeHua

4.3.6

fBrneHve anekTpoMarHMTHOM UHOYKLMK




5.1

4.3.7

lMoToKk BEKTOpa MarHUTHOM MHOYKUUMK

OO0C wHaoykumn. 3akoH 3NEeKTPOMarHUTHOW

4.3.8
nuaykumn ®apages
BuxpeBoe anektpuyeckoe none. J3AC
439 MHOYKUMW B MPOBOOHUKE, OBUXYLLEMCSH
nocTynatenbHO B OAHOPOAHOM MarHUTHOM
none
4.3.10 MpaBuno JleHua
4311 MHOYKTUBHOCTL. ABNeHne caMOUHOYKUUMN.
90C camonHayKLmmn
4.3.12 OHeprnst MarHUTHOIO NOJISA KaTYLLKN C TOKOM
4.3.13 OneKkTpoMarHMTHoe nose
TexHunyeckne  yCTpoUCTBa:  MOCTOSIHHbIE
4314 MarHuTbl, 9NEKTPOMarHuThbl,
anekTpoasurarens, yckoputenm
3NeMeHTapHbIX YacTul, MHAYKUMOHHAs nevb
lMpakTnyeckme paboThbl. N3y4eHne
MarHUTHOrO  MOMNA  KaTylWKW C  TOKOM.
4.3.15 NccnepoBaHne — aencteus MOCTOSAHHOIO

MarHutTa Ha pamky ¢ TokoMm. WccnepgoBaHue
SABNEHUSI 3MEeKTPOMarHUTHOM MHAOYKLUK

KOJNEBAHNA N BOIHbI

###Par###MEXAHNYECKNE N SJNTIEKTPOMAIHUTHBLIE KONEBAHUA

5.1.1

KonebaTenbHas cuctema. CBoboaHble
konebaHus. [apmoHunyeckune KonebaHus.
Mepuon, wyactoTta, amnnutyga wu  dasa
kKonebaHumn

MpyXuHHBIN ~ MasaTHUK.  MaTemaTtuyeckun
MaATHUK

YpaBHEHNE  rapMOHUYECKUX  KOonebaHun.
KuHemaTudeckoen anHamumyeckoe onucaHue
konebaTenbHOro ABMXeHUs

lMpeBpalyeHne aHeprum npu rapMoHNYECKNX
konebaHnsx. CeaAsb amnnuTyabl KonebaHun
MCXOOHOW  BENUYMHLI  C  amMnnuTygamu
konebaHunin eé cKOpOCTU N YCKOPEHNSA

KonebaTernbHbin KOHTYP. CeoboaHble
3MNeKTPOMarHUTHble konebaHus B
naeansHOM konebarTenbHoOM KOHTYpe.
AHarnorms  Mexagy — MeXaHW4Yeckumn  u
3NEKTPOMarHUTHbLIMN konebaHnamMu.
®opmyna TomcoHa

3aKOH COXpaHeHUs1 3Heprun B uaearlbHOM
konebaTtenbHOM KOHType

51.7

BbIHyXOeHHbIE MexaHuveckne KonebaHus.
PesoHaHc. PesoHaHcHas KpuBas.
BbIHY)XOEHHble 3NEeKTPOMarHUTHble




konebaHus.

5.1.10

lNepemMeHHbIn TOK. CuHycounganbHbI
NnepeMeHHbIn TOK.

MowHoCTb nepemMeHHoro TOKa.
AMNNUTYOHOE W [OEeucTBylollee 3HadeHue
CUITbl TOKA U HanpsXKeHust

TpaHcdopmaTtop. NponsBoacTBo, nepenaya
N notpebrneHne aNeKTPUYECKon SHEpPIun.
JOKonormyeckne puckn npu npoun3BoacCTBE
3AreKTpuyeckomn 3Hepruu. KynbTypa
MCNosb30BaHNA ANEKTPOIHEPIrn B
noBceaHEBHOW XN3HU

5.1.11

TexHuyeckne ycTpoucTea: ceucmorpaq,
3EeKTPUYECKUIM 3BOHOK, NNHUK
anekTtponepeaav

5.1.12

MpakTnyeckne  pabotel. KMccnegosaHue
3aBMCMMOCTN nepuoga Marnbix konebaHun
rpysa Ha HUTWM OT AJfIMHbl HUTU U MaccChl
rpy3a. iccnegoBaHne nepemMeHHOro Toka B
uenM u3 nocrnenoBaTefibHO COeANHEHHbIX
KOHOEeHcaTopa, KaTyLKn 1 pesucrtopa

5.2

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

5.2.1

5.2.2

MexaHun4yeckne BOJTHb, ycnosus
pacnpocTpaHeHus. Mepwnog. CkopocTb
pacnpocTpaHeHns 1M OfAvHa  BOJSIHbI.
[MonepeyHble 1 NPOoAOSibHbIE BOSHbI

###Par#t## NutepdepeHumna n gudpakums
MEeXaHNYECKNX BOJTH

5.2.3

5.2.4

5.2.5

3Byk. CKkopocTb 3ByKa. [pOMKOCTb 3ByKa.
BbicoTa ToHa. Tembp 3ByKka

OneKkTpoMarHUTHbIe BOJTHbI. Ycnosus
N3nyyYeHns 3NEeKTPOMarHUTHbIX BOJTH.
BaanmHasa opueHTaumsa Bektopos E, B v B
9NEKTPOMarHMTHOM BOSIHE B BaKyyme

Ceounctea ANEeKTPOMarHUTHbIX BOJSIH:
OTpaxxeHue, npenomrieHne, nonapusaums,
andpakums, uHTepdepeHuma.  CKoOpoCTb
3NEKTPOMarHUTHbIX BOJTH

5.2.6

Wkana SNEKTPOMAarHMTHbIX BOJTH.
MpMeHeHNe 3neKTPOMarHUTHbIX BOSH B
TEXHUKE U ObITy

5.2.7

MpuHUMNbl  pagnocBsasn WU TeneBUOEHUS.
Paguonokauyus. OneKkTpoMarHMTHoe
3arpsisHeHue oKpyxatwueun cpeabl

5.2.8

TexHnyeckne ycTpoucTBa: My3blKarbHble
WHCTPYMEHTbI, yNbTpa3ByKoBas AnarHOCTUKa
B  TEXHWKe n MeanuuHe, pagap,
paguonNpuUEMHUMK,  TeneBu3op, aHTEHHa,




\ TenedgoH, CBY-neub

5.3

###Par###OlMNMTUKA

5.3.1

5.3.2

5.3.3

5.3.4

lMpsamonMHenHoe pacnpocTpaHeHne cBeTa B
ogHopogHou cpefe. Jlyd ceeTa

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

MpenomneHune ceeTa. 3akoHbI NPenomMeHns
cBeTa. ABCONOTHLIN nokasaresb
npenomMneHus

MonHoe BHYTPEHHEE oTpaXxeHue.
MpeaenbHbIN  yron MNOSIHOrO BHYTPEHHEro
OTpaxKeHus

5.3.5

5.3.6

[Oucnepcusa ceeta. CnoxHbIn coctaB 6enoro
ceeTa. LiBet

Cobupatowme wn paccemBalome JUH3bI.
ToHkaa nunH3a. POKycHOe paccTosiHue U
onTuyeckasi cuna TOHKOW NNH3bI.
MocTpoeHne n3obpaxeHnn B cobmparoLmx n
pacceuBaloWmnx nuH3ax. Popmyna TOHKOWM
NMH3bIL. YBenu4yeHne, gaBaemoe JIMH30M

5.3.7

5.3.8

5.3.9

Mpegensl NPUMEHMMOCTU reoMeTpUYeckom
ONTUKK

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

[Ondpakums ceeTa. [undpakymoHHas
peweéTka. Ycnosme HabMOEHUS T[MaBHbIX
MaKCUMYyMOB npwm nageHnn
MOHOXPOMaTU4YECKOro cBeTa Ha
AN PAKUMOHHYHO PEeLLETKY

5.3.10

Monsipnsauma ceeta

5.3.11

5.3.12

TexHuyeckne yCTpoOMCTBA: O4YKWM, nyna,
doToannapaTt, MPOEKUMOHHbIN  annapar,
MMKPOCKOM, TENeckon, BONOKOHHAas ONTuKa,
AndpakyMoHHas peLwéTtka, nonspouna

lMpakTnyeckme paboThl. N3mepeHune
nokasatens npenomneHus. WccnegosaHue
CBOUCTB n3obpaxeHnn B NUH3ax.
HabntiogeHnne gucnepcumn ceeTa

SNIEMEHTbI CNELMANBHOW TEOPUW OTHOCUTENBHOCTW

6.1

paHnubl  NPUMEHMMOCTM  KIlaCCUYECKOMN
MEXaHUKU. MocTtynatbl Teopuu
OTHOCUTESIbHOCTU: MHBAPWAHTHOCTb MOAYINS
CKOpOCTM cBeTa B BaKkyyme, MpuHUUN
OTHOCUTESNIbHOCTM JMHLUTENHA




OTHOCUTENBHOCTbL OAHOBPEMEHHOCTMU.

6.2 3amegneHne BpeMEHM U COKpalleHue
OJNHBbI

6.3 OHeprus 1 nMmnynbc CBOOOAHON YacTuLbl
CBaA3b MacCbl C 3HEprmem u UMMNynNbCOM

6.4 cBOOOAHOM  4YacTuubl. OHeprns  NoKos

cBobogHOM YacTuubl

KBAHTOBAA ®UN3NKA

7.1

7.2

#HHHPar##INEMEHTbBI KBAHTOBOW OMTUKMN

711

7.1.2

7.1.3

®oToHbl. Popmyrna [MnaHka cBA3M 3Hepruu
¢OoTOHa C €ro 4acToTon. QHepPrust n UMNynbLC
dOTOHa

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

doToadhhekTa
YpaBHeHve JnHwTernHa ana gotoaddekTa.
«KpacHasa rpaHuua» gotoadpekTa

7.1.4

[aeneHune ceeta. OnbiTbl .H. Jlebenesa

7.1.5

XnmMmun4yeckoe gencreue ceeTa

7.2.1

7.2.2

TexHuyeckne ycTpoucTea: (OOTOSNEMEHT,
doTOoOaTHNK, conHeyvyHas GaTapes,
ceeToamon

CTPOEHME ATOMA

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

MocTtynaTtbl bopa. NanyyeHne n nornoweHne
POTOHOB Mpu nepexoge aTtomMa C OAHOro
YPOBHS 3HEprun Ha apyron. Buabl cnekTpos.
CnekTp ypOBHeW 3Heprun atoma Bogopoaa

7.2.3

7.2.4

BonHoBble cBonctBa 4actuy. BonHbl ge
Bpownns. KopnyckynsipHO-BONMHOBOM
ayanusm.  [udopakums  3feKTpoOHOB  Ha
KpucTannax

CnoHTaHHOE W BbIHYXOEHHOE U3MyYeHue.
YCTPONCTBO 1 NpuHUMN paboTbl nasepa

7.2.5

7.2.6

TexHnyeckne YCTpPOWCTBA: CHEKTparnbHbIn
aHanu3 (CnekTpockon), nasep, KBaHTOBbLIN
KoMMbloTeEP

lNpakTnyeckne paboThbl. HabnogeHune
NIMHEeNYaToro cnekTpa

7.3

ATOMHOE AOPO

7.3.1

7.3.2

MeTogobl HabniogeHns w© - perncrpaumm
3NEeMEHTapHbIX YacTuL,

OTKpbITME paanoaKTUBHOCTW. OnbiThbl
Pesepdopaa no onpegeneHnio coctaea
pagnoakTMBHOro  m3nydveHusi. CBolcTBa




anbga-, 6eta-, ramma-usnyydeHuns. BnvsHue
pagMOaKTMBHOCTW Ha XUBble OpraHnU3Mbl

7.3.3

OTKpbITME NPOTOHA N HENTpoHa. HyknoHHas
mMogenb sgpa [enseHbepra — WBaHeHKo.
3apsg  agpa. MaccoBoe uucno - agpa.
N3oTonbl

7.3.4

Anbda-pacnag. OnEeKTPOHHbIN n
NO3UTPOHHbLIN GeTta-pacnag. Mamma-
nany4deHne. 3akoH pagnoakTMBHOIO pacnaga

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OHeprust CBA3M HYKMNOHOB B sape. AaepHble
cunbl. [ledbekt maccol sapa

Flp,eprle peakuunn. [leneHune n cnHtes A0ep

ApnepHbin peaktop. TepMoagepHbIN CUHTES.
Mpobnembl M nNepcnekTuBbl  S4EpPHOM
3HEpreTUKu. okonoruyeckue acnekTbl
SAOEPHON SHEPreTUKn

AnemMeHTapHble yacTuubl. OTKpbITHE
NO3NTPOHa. dyHOaMeHTarnbHble
B3anMoOOencTBmA

TexHnyeckune yCTpOKCTBA: [osunmeTp,
Kamepa BwunbCoHa, saepHbIn  peakTop,
aToMHasa bomba

MpakTnyeckne  pabotel. KMccnegosaHue
TPEKOB YacTuL, (Mo rotoBbIM hoTorpacusm)

SNEMEHTbBI ACTPO®UINKU

8.1

Bug 3BésgHoro Heba. Cos3Be3gus, spkue
3B&3/bl, NNaHeTbl, UX BUANMOE ABMKEHNE

8.2

8.3

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

ConHue, doTtocdepa wu  atmocdepa.
CornHeyHas akTMBHOCTb

8.4

NcTounnk sHeprum ConHua v 3B€3g

8.5

3BE3Obl, WX OCHOBHbIE XapaKTEPUCTUKMU:
mMacca, CBETMMOCTb, paguyc, TemnepaTtypa,
nx B3aMMOCBS3b. [unarpamma
«CMeKTpanbHbiA KMacc — CBETUMOCTbY.
3BE3abl  rMaBHOW  MocneaoBaTeNibHOCTU.
3aBMCMMOCTb «Macca — CBETUMOCTb» ANS
3BE3[ MaBHOW NocneaoBaTenbHOCTU

8.6

###Par###BHyTpeHHEee CTpoeHue 3BE3a.
CoBpeMeHHbIe npeacTaBneHns o}
npoucxoxaeHmm wn aponoumm ConHua wu
3B€3[. OTanbl XXN3HU 3BE3N,

8.7

Mneunbin [yt — Hawa [anaktuka.
CnupanbHas CTPYKTYypa ranakTukn,
pacnpegeneHne 3Bé€s3d, rasa W Nblw.




Monoxenne un pgBwxeHne ConHua B
Manaktuke. [llnockaa wn  cepudeckas
noacuctemMbl [FanakTukm

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 nanyyexHve

MacwTabHas CTPYKTYypa BcenenHon.

MeTaranaktuka. HepelweéHHble npobremsbl
acTpoOHOMUU




NMPOBEPAEMbIE HA EI3 NO ®U3NKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA3OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLLEIr0 ObPA3OBAHUA

Kopn MpoBepsieMble TpeO6OBaHMA K NpeAMEeTHbIM pe3yrbTatam
npoBepsieMoro OCBOEHMA OCHOBHOM OOpa3oBaTesibHOW NporpamMmbli
TpeboBaHusA cpeaHero obwero obpasoBaHus

CdopMnpoBaHHOCTL YMEHMI  pacno3HaBaTb  uUandeckue
1 aBneHnsa (npouecchbl) N OO6BbACHATb MX HA OCHOBE M3YYEHHbIX
3aKOHOB

o BnageHne ocHoBononaratowmmm C*)I/I3I/ILIGCKVIMVI NMOHATUAMU U
BeJNIM4YnNHaMun, Xxapaktepm3yrowmnmin q)|/|3|/|qu|<|/|e npouecchl

CdopmMMpoBaHHOCTb yMeHUM NPUMEHATb 3aKOHbI
KNacCM4yeckom  MeXaHWKW,  MOJSIEeKYNApHON  PU3Mkn 1
TEPMOAMHAMUKKN, SNEKTPOAUHAMUKN, KBAHTOBOW (PU3NKM AONIS
aHanmsa 1M 0O6BbACHEHUSI ABMEHUN MUKPOMMPA, Makpomupa u
Meramupa, pasnuyatb ycrnosus  (rpaHuubl, obnactu)

3 NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCeobLumi
Xapaktep yHAaMeHTanbHbIX 3aKOHOB W OrpaHWYeHHOCTb
NCNoNb30BaHUSA YaCTHbIX 3aKOHOB; aHanuaupoBaTtb
dm3nyeckme npouecchl, UCMNOMb3yss OCHOBHbIE MOMOXEHUS,
3aKOHbl Y 3aKOHOMEPHOCTU
CdopmupoBaHHOCTb yMeHNs pasnuyaTb yCrioBus

4 NPUMEHMMOCTN MoeNnien uU3ndeckux Ten Ku npoueccoB
(sBNeHun)

CdopMnpoBaHHOCTL YMEHUA pellaTtb pacyé€THble 3ajadn C
SIBHO 3a[JaHHOW N HESIBHO 3a[jaHHOW (PU3NYEeCKON MOAESbIO: Ha
OCHOBaHWKW aHanusa ycnosus Bblbupatb uanyeckme Moaenu,
oTBevawowme TpeboBaHUAM 3adayun, MNPUMEHATb (POPMYIbI,
5 3aKOHbl, 3aKOHOMEPHOCTM M MOCTynaTbl (PU3NYECKNX TEeopui
npyv  MCNOMb30BaHUN MaTeMaTU4YEeCKUX METOOOB peLueHus
3aga4y, npoBOAMTb pPacYE€Tbl Ha OCHOBaAHUM WUMEIOLLNXCSH
AaHHbIX, aHanuMauMpoBaTb pes3ynbTaTbl WM KOPPEKTUPOBaTb
MEeTOAbl peLUEHNS C YY4ETOM NOJSTyYEHHbIX pe3ynbTaToB

PewaTb Ka4yeCTBeHHble 3afjayun, Tpebywlme npUMeHeHUs
3HaHUW M3 pasHbIX pasfernoB LWKOMNbHOMO Kypca u3nku, a
TaKkKe  MHTerpauuu  3HaHUW U3 Opyrux  npegMeToB
€CTECTBEHHOHAY4YHOro  UMKNna: BbICTpauBaTb  SIOTMYECKYHO
LEenoYKy pacCy>aeHUn C OMnopon Ha W3YyYeHHble 3aKOHbI,
3aKOHOMEPHOCTU U hn3nyeckme SBneHns

BrnageHve OCHOBHbIMM MeTO4aMM  HAy4YHOro  MO3HaHWS,
ncnonb3yemMmbiMn B oU3MKe: NPOBOANTL NPSMbIE N KOCBEHHbIE
N3MepeHns U3NYEeCKUX BENMYUH, BbIOMpasi onTUMarbHbIV
Ccnocob M3MepPeHUs1 U UCMONb3ys U3BECTHbIE METOAbl OLEHKU
7 norpewHocTen  U3MepeHun, npoBoAMTb  UCCredoBaHue
3aBMCUMOCTEN  (PUBNYECKMX BENIMYMH C  MCMNOSIb30BaAHUEM
NPSIMbIX U3MEPEHUN, OBBACHATbL MNOMyYeHHble pe3ynbTaThl,
ncnonb3ya pmsndeckne Teopumn, 3aKoHbl U NMOHATUA, N AenaTtb
BbIBOAbI; cobniogatb npasuna 6GesonacHoro Tpyaa npu
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npoBedeHnm nccrnenoBaHuin B pamkax y4yebHoro
3KCrnepuMeHTa n y4ebHo-nuccneaoBaTenbCkon AeATENBHOCTU C
Mcrnosnb3oBaHMeM UUPOBLIX M3MEPUTENbHbLIX YCTPOWCTB U
nabopaTtopHoro obopyaoBaHus

CdopMnpoBaHHOCTL YMEHW aHanuMsaMpoBaTb W OLEHMBaTb
nocneacTemsi ObITOBOM W MNPOW3BOLACTBEHHOW OEATENbHOCTU
yernoBeka, CBA3aHHOM C (hmnanyecknmm npoleccamm, ¢ NO3ULINN
3KONOrm4eckomn ©e3onacHocTy; npeacTaBneHumn o)
pauMoHanbHOM MNpUPOLOMNONb30BaHUN, a TaKkkKe pa3yMHOM
NCMNOMNb30BaHMN  OOCTWXKEHUA HaykKM U TEXHOMOrMA  Aans
AanbHenLwero pasBuTus YenoBeyeckoro obuiecTea

OBnapeHuve pasnunyHbiMu cnocobamm paboThbl ¢ Hpopmaunen
du3nyeckoro cogepxaHnsa ¢ UCMNONb30BaHWEM COBPEMEHHbIX
NHPOPMALMOHHbBIX TEXHOSI0rUMI; passuTne yMEHUM
KPUTUYECKOro aHanmsa u OueHKN 4OCTOBEPHOCTU Nnosiy4aemMon
NHopMauun

CdopMnpoBaHHOCTbL YMEHU NMPUMEHATL OCHOBOMOMararLwmne
aCTPOHOMUYECKME MOHATUS, TEOPUM U 3aKOHbI ANA aHanusa u
OObSACHEHUA (pm3nyecknx npoueccoB, MNPOUCXOOALMNX Ha
3B€3aXx, B 3BE3QHbIX CUCTEMAX, B MeXranakTuyeckon cpege;
ABWXKeHUs HebeCHbIX Ten, aBonouumn 38€3a 1 BceneHHon




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA El3 NO

®U3NKE

Kon
paspenal
TeMbl

1

1.1

Kon
3rieMeHTa

MpoBepsieMbI anemMeHT coaepKaHus

MEXAHWKA
KMHEMATWKA

MexaHunyeckoe OBMXEHUE. OTHOCUTENBHOCTL
MexaHn4ecKkoro apmxeHusi. Cucrtema otcyéTa

MaTepunanbHaga Touka.

E€ pamryc-BeKTop:
Ft)=(xlr) W) =(2)),

TpaeKTopIIA,

HepeMenIeHIe:
Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

IV TE.
CrnoskeHIle IepeMelIeHHIl:

Ay =0+,

CKopOCTb MaTepuanbHON TOYKK:

r

=7'=(v,.v,.0.).

=
Il
2l
&z
Il

x,. aHAJIOIIYHO v, =Y, b_=Z,.

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

BbluncrneHne nepemeLLeHns u nytm matepmanbHoOm
TOYKMN NPU NPSMOSTIMHENHOM OBUXEHUW BAOSb OCU X
no rpaduky 3aBucuMocT ux(t)




-y

r

y . Av
YCKD[JEHIIE MAaTEePHATBHOI TOYKIL: a = ﬂ_L =
r t—0

a,. =

Au S
: ) =(uv,),". aHAmOII4HO a, = (v, )", a.=(i
m Ar—{ . - o

const

PaBHomepHoe I'IpFIMOJ'IVIHeIZHOG OBWXEHNE!

x(t) = xo + Vit

ox

Ve (t) — vo, = const

Ox

PaBHoOyckopeHHOe NpSAMONIMHENHOE OBWXKEHME:



at

x(t)=x,+uv, t+

v (t)=u, +at

a, = const

Ull.'r - Lﬁl.'r = EHI [IJ _"‘"—1]

L
HPII JBILKESHIII B OTHOM HaMPABICHII IIVIE S5 = —

CBobogHoe napgeHue. YckopeHne cBOBOAHOrO
nageHus.

Vi

Yo o

(9] Xo ‘(.—
,D,BI/I)KeHI/Ie Tena, 6pOLLIeHHOFO nog yrnoMm a K
FOPU3OHTY:

4

[.‘c{f} =X, +U,f =2 +tU,cosa-7

7 ,
V() =y, tu,t +gJT =1, +Usina- I—ETT

v (t)=v, =v,cosa

v (t)=uv,, +gt=v,smna— gt

g.=0
g =—g=const

KpmBonuHenHoe asmxeHune. [BmxeHne

MaTepuanbHOM TOYKM MO OKPYXKHOCTH.

Yrnosasi n NIMHENHAsA CKOPOCTb TOYKN:
v = wR

wR




21

21U

a
Lc
R
v
2
w
2

Mpu paBHOMEPHOM ABMXXEHUN TOYKM MO OKPY)KHOCTM

_27T_2
w= = TV

Ayc

. LleHTpocTpeMuTensHoe yCckopeHne TOYKM:

UZ

:—:sz

R




1.2

. MonHoe yckopeHne maTepmnanbHON TOYKU

1.2.1

TBéppoe Teno. lNoctynartensHoe 1 BpawaTenbHoe
ABWXEHWe TBEpOOro Tena

ANHAMNKA

MHepumanbHble cuctemMbl oTcuyéTta. [lepBbii 3aKOH
HbtoToHa. [MpuHUMN oTHOCUTENbHOCTY [Manunes

1.2.2

1.2.3

Macca Tena. NnoTHOCTbL BellecTBa:
m

P=7

°

Cuna. MpuHUMN cynepnosnumm cus:

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

paBHOOENCTB




BTopon 3akoH HbloTOHa: Ans matepuanbHOM TOYKM

B ICO
F, = may
F
1
1.2.4 m
a
1
Ap = FAt




1.2.5

At
npu
F = const
F
const
-——r—
£, F

TpeTnn 3akoH HbloTOHa Ana maTepuarbHbIX TOYEK:

Fi; = —Fy

12

21




1.2.6

3aKoH BCEMUPHOIO TANOTEHUA: CUJIlbl TMPUTAXEHUA
mMexagy To4e4YHbIMKU MacCaMi paBHbI

mpm,
F=G 72
F
G
R
2
m

Cuna TtsxecTtun. LleHTp TakecTn Tena. 3aBMCUMOCTb
CWnbl TSHKECTM OT BbICOTbI h Hag MOBEpPXHOCTbHO
nnaHeTtbl pagnycom RO:

GMm

"9 = R, + h)?

mg




GMm

Cwuna ynpyroctu. 3akoH Nyka:

FE, = —kx
F
1.2.7 X
—kx
Cwuna TpeHusa. Cyxoe TpeHue.
Cwuna TpeHnsa CKONbXeHUs:
Frp = uN
F
P
128 N
Cwuna TpeHnsa Nokosi:
Ep < uN
F
P
<

uN




KoadppmumeHT TpeHus

[laBneHue:
P=7

P

S
1.2.9

F

L

1.3 CTATUKA
Tl
F
MOMEHT cunbl OTHOCUTENBLHO OCU BPaLLEHUS:
IM| = FI, rae | — nne4vo cunbl
F

1.3.1

F

OTHOCUTENbHO OCK, npoxogsawen 4vepes Touky O
nepneHauKynsapHO PUCYHKY
LlenTp macc Tena. LleHTp macc cuctemsl
MaTepuarnbHbIX TOYEK:
? mqyry + myry+...

1.3.2 . =

my +my+...




.M.




B OAHOPOAHOM rMorJie TAXXeCTU

(g = const)

const)
LIEHTP Macc Tena CoBMafaeT C ero LLeHTPOM TSXKeCTU

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

1.3.3 I,
|F+Fy+...=0
#HHPari 3akoH Nackansa
#1.3.4
[laBneHue B xunakocTun, nokosuencs B CO:
p =po+pgh
P
###Parss P
#1.3.5 0
+

pgh




1.4

#it#Partit
#1.3.6

#it#Part#
#1.41

3akoH Apxnmeaa:

>

FApx = —FaurrecH

F
Apx
P
BbITE€CH
ecnu Teno u xmngkoctb nokosatca B NCO, To
Fppx = PGVauirecn
F
Apx
pgV
BbITECH
YcnoBue nnaBaHua Ten
3AKOHbI COXPAHEHWA B MEXAHUKE
mnynbc matepuansHOW TOYKK:
p =mv




|/|MI'IyJ'IbC CUCTEMbI TeJl:

p=p+pt...

P
p
1
H#it#Parttit
#1.4.2
+
p
2




3aKoH M3MEHEHUSI U COXPaHEHUst UMNYIbca:
B NCO

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

- -

#it#Partit
#1.4.3

1BHELWH




At

2BHeLUH

At
+

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




#it#Part#
#1.4.4

- -

FlBHeLIJH + FZBHeLIJH+' =0

1BHELWH

2BHELH

PeaktnBHoe aBmxeHue

F
\C;.(x‘

Pa6oTa curbl Ha Manom nepeMeLLeHNN:
:1=|}?'|- |,-'l'-.f'|-c05 o=F, - Ax




1.4.5

1.4.6

{E“

D
MoLluHOCTb cunsbl:
ecnu 3a Bpemsi

At
At
paboTa cunbl U3MeHSIETCA Ha , TO MOLLHOCTb CUfbl
Ad
P=— =F-vu-coso
ﬂf Ar—

KuHeTn4yeckas QHEeprmnAa MaTepmaanoﬁl TOYKNU.
2 2

mv D
B =
E
KWUH
2
mv
2
2m
p




3aKOH N3MEHEHUS KNHETUYECKOWN SHEPTUN CUCTEMBI
mMaTtepuanbHblx Todek: B UICO AEkmH = A1 + A2 + ...

MoTeHumanbHas QHEepPrmna:
ONAa noTeHunarnbHbIX CUI

Ay = E1n0TeHu - EZnOTeHu,_= AEI‘IOTeHLl

12

1noTeHy,

147 2noTeHy,

AE

noTeHy

[MoTeHumanbHas aHeprna maTepuasnibHOM TOYKM B
OAHOPOLHOM MNOJIE TSHXKECTH:
EI‘IOTeHLl, = mgh

noTeHy




1.5

mgh

MoTeHumanbHas aHeprusa ynpyro
AedopMmnpoBaHHOro Tena:

kx?
EFIOTeHLl, = T
E
noTeHy
2
kx
2

1.4.8

1.5.1

3aKOH U3MEHEHMS N COXPaAHEHUS MEXaHNYECKOM
SHeprum:

Fpex = B + Emm::—m-
B IICO AE,ex = Agcex nenoresn. can
B IICO AE,ex = 0, eCIH Azcex menoresn cux = U

MEXAHUWYECKWNE KONNEBAHUA U BOJIHbI

apmMoHnyeckme konebaHus maTepuanbHOWM TOYKMW.
Amnnutyga n ¢asa konebaHunn. KuHematumyeckoe
onuncaHue:

x(f) = Asin( @t +o,).

v () =x/,

a(=(v.),=—e'x)=a +ax=0,
roe X - CMeLleHne n3 paBHOBECHS.

[nHamunyeckoe onucaHue:
ma, = —kx,

ma




1.5.2

—-kXx,
roe

2

. OTO 3HAYUT, YTO

-kx.

OHepreTnyeckoe onucaHme (3akoH COXpaHeHus
MEXaHUYECKON IHEPTUN):

ol ol a ol
mu‘+kf‘ my,_ kA

2 2 2 2

Cs4sb aMnnuTyabl konebaHumn CMeLLeHuns
MaTepuanbHON TOYKM C amMnnuTygamu konebaHun
€€ CKOPOCTM M YCKOPEHUS:

Upee =04, a__ =@ 4

Mepuoa n yacTtoTa konebaHui:

_2m 1
m v
Mepuoa Marnbix CBOOOAHbIX KonebaHui

MaTeMaTU4eCKOro MasdaTHUKa:

T=21\{I
g

Meprvog  cBobogHbIX  konebaHui  MPYXUHHOrO
MasiTHUKA:




L=

_T=2T[JE
k

1.5.3

1.5.4

BbIHy>XeHHble konebaHwus. PesoHaHcC.
PesoHaHcHasa kpuBas
[MonepeyHble W NpoOosnbHble BOMHbI. CKOPOCTb

pacnpoCcTpaHeHnst U ANIMHA BOJIHbI:
v
A=vT =—
v

NHTepdepeHums n audpakumsa BoSH

1.5.5

3ByK. CKOpOCTb 3BYKa

MONEKYJTAPHAA ®N3VKA. TEPMOONHAMNKA

2.1

MONEKYJTAPHAA ®UN3NKA

2.1.1

Mopenun CTpoeHust rasoB, XWOKOCTEM U TBEPAbIX
Ten. lNycTb TepmogMHamudeckass cucrtema (Teno)
coctont u3 N oguHakoBbiXx Monekyn. Torga
KONM4ecTBO BELLECTBa




roe

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

u
u
— MOJIsipHasa Macca BellecTsa
2.1.2 Tennosoe ABWXEHWE aTOMOB 1 MOSEKYS BeLlecTBa
2.1.3 B3anmopencteue 4acTtul, BellecTBa
2.1.4 Onddbysuns. bpoyHoBCKOe aBMXKeEHME
215 Mopaenb nageanbHoro rasa B MKT
CBs3b Mexay OaBreHneM 1 CpeaHen KUHETUYECKOM
3Hepruen nocTynaTenbHOro TEMNIOBOro ABMXEHUNA
MOMeKyn unaeanbHOro rasa (OCHOBHOE YypaBHeEHWE
MKT):
2.1.6 p=1mﬂv3=3n-i{%”‘ =Ena
3 3 L2 3




- KOHUEHTpaUnA MOJIEKYI

2.1.7

AbcontoTHasa Temnepatypa: T =t +273K

2.1.8

CeaA3b  TemnepaTypbl rasa CcoO  cpedHen
KUHETUYECKOW aHepruen nocTynaTenbHoro
TENOBOro ABUXEHMS! €ro MOMeKyI:

2.1.9

YpaBHeHue p = nkT

2.1.10

2.1.11

Moaenb naeanbHoOro rasa B TepMoanHaMuKe:

(Vpaprerme Merrereesa — Kiareipora
| BeIpasKeHHe V1A BHYTPSHHEH JHEPTHH

VpaeHeHne MeHzeneepa — KiamnelipoHa (IpHM
3allici):
pRT

pV=%RT=vRT=NkT, p=t

BrIpaskeHIe U1 BHYTPeHHell 3HepI OXHOATOMI

raza (IIpHIIMeHIIMEBIe (JOPMEI 3aIIICH):

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

3akoH [JanbToHa OnNa  OaBneHuss  CMecu
paspeXeHHbIX rasos:




p=p+pt...

[Be

2.1.12

N3onpouecchl B paspeXeHHOM rase C MOCTOSHHbIM
yncrnom mornekyn N (C NOCTOSAHHBbIM KONMYEeCTBOM
BelllecTBa V):

nsotepma (T = const): pV = const

nsoxopa (V = const):

1%
== t
T cons

const

bl

n3obapa (p = const):

V— t
T—COTlS




2.1.13

const

["padhmyeckoe npeacTasneHne n3onpoLeccos Ha pV-,
pT-n VT- gnarpammax.
OO6beanHEHHbIV ra30BbIf 3aKOH:

pV .
T = cons

const

Ond NOCToAHHOIO Kosfin4yecrtBa BellecTBa V.

HacblleHHble n HeHacbILWeHHbIe napsbl.
KayecTBeHHas 3aBUCUMOCTb NMOTHOCTU "
[aBrneHus1 HacbILWEHHOro napa oT TeMnepaTypbl, UX
He3aBMCUMOCTb OT 06bEMa HacbILLEeHHOro napa

2.1.14

BnaxHocTb BO3ayxa.
OTHOCUTENbHAA BNAXHOCTb:

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

S




(7

(7)

HacblLLnapa

napa

Je)

Hacblwnapa

napa

M3meHeHne arperaTHbIX COCTOSHUM BeLlecTBa:

2.1.15 ncnapeHme n KoHgeHcauusi, KUNeHne XUaKocTum
5116 M3meHeHne arperatHblX COCTOSIHMM BeLlecTBa:
nraeneHne n Kpuctannunsaums
2.1.17 [MpeobpasoBaHne aHeprumn B has3oBbix Nepexonax
2.2 TEPMOOVNHAMWKA
2.2.1 TennoBoe paBHOBeCWE N TeMnepartypa
2.2.2 BHyTpeHHSAS aHeprus
Tennonepegava Kak cnocob N3MEeHeHns
2.2.3 BHYTPEHHEN 3Heprum 6e3 coBeplueHns paboThbi.

KoHBekuus, TENNOonpoBOoAHOCTb, N3JNy4eHne




KonnyecTtBo TENNOTHI.
YpaenbHasa TennoéMKoCTb BELLEeCTBA C:

Q = cmAT
224 Q
cmAT
YpaenbHasa Tennota napoobpasoBaHus L: Q = Lm.
2.2.5 YpenbHaa TennoTta nnasnenusa A: Q = Am.
YpaenbHasa TennoTta cropaHna Tonnuea q: Q = gm
OnemeHTapHas paboTta B TepMoaMHaMUKe:
A = pAV
A
2.2.6 -
pPAV
Bblumcnenne pabotbl no rpaduky npouecca Ha pV-
anarpamme
[MepBbl 3aKOH TEPMOAMHAMMKN:
Q12 =AUy + Ay, = (U —Uy) + 45,
Q
12
AU
12
2.2.7
+
A
12
(U




~—

12

AanabarTa:

Q12 = 0= Ay, = (U — Up) = AUy,

12

12




~—

AU

12

Btopon 3akoH TepmoguHamukn. HeobpaTumbie

2.2.8
npoLecchl
MpuHUMNbI 4encTems TennoBblx MawnH. KMm:
MakcnmanesHoe 3HadeHune KI. Uukn KapHo:
Tore —Tion T
2.2.10 Max N = MNgegw = = =1-7 =
le‘p 'TJW‘P
YpaBHeHne Tennosoro 6anaHca:
Q1 + QZ + Qg+: 0
Q
1
+
Q
2.2.11
2
+
Q
3




3.1

3.1.1

QNIEKTPOANHAMWKA

SQJIEKTPUYECKOE MNOJE

OnekTpusaums Ten n eé NPOSABMEHNS.
onektpuyeckmi  3apag.  [OeBa  Buga 3apsga.
OfieMEeHTapHbIN  ANeKTpuYeckn  3apsd.  3akoH
COXpPaHEHUs SNEKTPUYECKOro 3apsaa

3.1.2

3.1.3

B3anmopgencrteue 3apagoB. ToveyHble 3apsabl.
3akoH KynoHa:
B OQHOPOAHOM BELLECTBE C AMANEKTPUYECKOMN
NPOHMLAEMOCTbIO

I3

szlﬁl'l?:_ 1 _|‘?1|"?:

g1 4meg, 1

QneKkTpuyeckoe none. Ero jgencreune Ha
aneKkTpuyeckme 3apsiabl

3.1.4

Hanps»kKEHHOCTb 3NeKTpMUYeCcKoro nons:

* F

AnpoBHbiit

q

NPOBHbLIN




3.1.5

[Mone To4e4vHoro 3apsaaa:

q
ET = kr—z
E
r
k
r
2
q
oAHOpOAHOoE none:
E = const.
E
const.

KapTuHbI NMHWIA HANPS)KEHHOCTWN ATUX NOSEN

MoTeHumanbHOCTb ANEeKTPOCTaTU4eCKOro noss.
PasHocTb noTeHumanos 1 HanpsaXxeHume:

Az = q(¢1 — ¢P2) = —qAdp = qU.




12

q(¢
1
¢
2
)
-qA¢
qu.
|_|OTeHLI,I/IaJ'IbHa$I SHeprnd 3apsaga
GﬂeKTpOCTaTI/I‘-IeCKOM none.
W =q¢
qé
A=—AW
A
-AW
HOTeHLI,I/IaJ'I SJ'IeKTpOCTaTVI‘-IeCKOI'O nony.
w
¢ =—
q

-




3.1.6

CBA3b  HaMNPsPKEHHOCTWM  MOME U pasHOCTU
noTeHumanos ans OAHOPOOHOro
anekTtpoctaTtuyeckoro nons: U = Ed

anIHLI,VII'I cynepno3nunm anekTpndeckmnx 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
, BHYTPU N Ha NOBEPXHOCTN NPOBOAHMKA ¢ = const
318 [OVanekTpukn B 9nNeKTpoCcTaTU4ecKkoMm  rorse.
T [unanekTpuyeckass NPOHNMLLAEMOCTb BELLECTBA €
KoHgeHcaTop. OnekTpoEMKOCTb KOHAeHcaTopa:
q
C =—
U
C
3.1.9 u
q

aﬂeKTpOéM KOCTb MNMJIOCKOIro KoHageHcartopa:




eC

&€

3.1.10

MapannenbHoe coeaAMHeHNe KOHAEHCATOPOB:
q={q + q2+...,U1 = Uz =---'Cnapann - C1 + Cz+

q




napann

MocnenoBaTenbHOE COeAMHEHNE KOHOEHCATOPOB:

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

)




nocn




OHeprus 3apskeHHOro KoHAeHcartopa:
_qUu _CcU* ¢
€T 2 2 2

3.1.11

qu




3.2

3.2.1

cu

3AKOHbI MOCTOAHHOIO TOKA
Cwuna Toka:

NocTosaAHHbIN TOK: | = const
[ns noctosHHOro Toka g = It

3.2.2

YcnoBus CyLeCcTBOBaHUS 3NIEKTPUYECKOro TOKa.
Hanpsi»kenne U n 30C E

3.2.3

3akoH Oma gns yvacTka uenu:

U
[ =—
R




SJ'IGKTpI/IquKOG conpoTtusIieHne. 3aBUCUMOCTb
conpoTmBneHna oaHOpPOAHOro npoBOoAHMKA OT €ero
ANMHBblI N cedeHusl. YaenbHoe conpoTtuserieHne

BeLlecTsa.
l

R = p§
R
3.2.4 p
S
/
NcTouHukm Toka. O1C nctoyHmka Toka:
A
E — CTOPOHHUXCUN
q
E
q
3.2.5
A

CTOPOHHUXCUN




BHyTpeHHee conpotumBneHne NCTo4YHMnKa Toka

3.2.6

3akoH Owma ans NoJSIHOM (3amkHyTOM)
anekTtpuyeckon uenn: E = IR + Ir, oTkyga

[ - E
" Rr

3.2.7

MapannensHoe coeauHeHWe NPOBOAHNKOB:
=1 +12+..,U1l=U2=...,

1 _ 1 4 1 4
Rnapann Ry R,

R

napann




NocnegoBaTenbHOe coeguHeHne NpPoOBOAHWNKOB:
U=Ut+U2+...,1=I12=..,
RI'IOCJ'I = Rl + R2+

nocn




R
2
+
PaboTa anektpuyeckoro Toka: A = [Ut.
3akoH [xoyns — JleHua:
Q =I’Rt
Q
/
2
Rt

Ha pesunctope
U2
R:Q =A=12Rt=IUt=?t

Q

3.2.8

TS




MowHoCTb ANEeKTPHUYECKOIo ToKa:

Ad n
P=— =1U
AL |a g
Tennosas MOLLHOCTb, BblAenisemMas Ha pe3uncTope:
p=rr=Y -
3.2.9 7 R
MoLWWHOCTb UCTOYHMKA TOKa:
AA
_ ©T. CHIT _
B v =FEI
d Ar—0
CBobogHble HOCUTENU 3JNEeKTPUYECKUX 3apsaoB B
npoBoaHuKax. MexaHn3Mbl NPOBOANMOCTU TBEPAObIX
3.2.10 MeTansnoB, PpacTBOPOB U pacnfnaBoB 3MeKTPONNTOB,
razos. [lonynpoBogHukn.  [1onynpoBOAHUKOBbLIN
Avon
3.3 MAIHUTHOE MOJIE
MexaHunyeckoe B3aMmMoaencTene MarHuUTOB.
MarHuTHoe none. BeKTOop MarHUTHOW WHAYKUUW.
MpuHUMN cynepnosnumm MarHUTHbIX NOSENn:
B =B; + By+...
B
3.3.1 -
B




JInHUKM nHaykumMm marHuTHOro nosns. KaptvHa nuHun
WHOYKUMW ~ MArHWTHOrO  MONs  MOSI0OCOBOrO U
NoaKoBOOBPA3HOro NOCTOSAHHBIX MarHUTOB

OnbIT Opctega. MarHMTHOE none npoBOAHWKA C
TokoM. KapTvHa NUHUMIA MHAOYKLMM MArHUTHOro nons

3.3.2
AJIMHHOTO MPSIMOro  MPOBOAHMKA W 3aMKHYTOrO
KONbLIEBOro NPOBOAHMKA, KaTYLLKN C TOKOM
Cwuna Amnepa, eé HanpaBneH1e n 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 F

Jlop




3.4

lglvBsina
roe o — yron mexay BeKkropamu

1%

1

. [IBmXKeHne 3apsbkeHHOM YacTuubl B OOHOPOLHOM
MarHMTHOM none
QNEKTPOMAIMHUTHAA MHOYKLUNA

[MoTok BeKTOpa MarHNTHOW NHOYKLUWK:
® = B,S = BScosa

()
B
n
3.4.1
S
BScosa
7 B
%
G2
340 fABneHve  anektpomMarHutHoW  uHAaykuuun.  30C
T MHOYKUNU
3.4.3 3aKoH anekTpoMarHMTHon nHaykumm ®apages:




3.4.4

SC mMHAayKuuM B NpSIMOM NPOBOAHUKE ASIMHOM |,

OABXYyLLEMCA CO CKOPOCTbIO

v
v
(v L1)
(
"4
1

)

B OAHOPOAHOM MarHuMTHOM nose B:
| E; |= Blvcosa

|E

Blvcosa

, TAe O — yron mMmexay BektopoM B 1 Hopmarnbto




1

K NMIOCKOCTU, B KOTOPOW NnexaT BEKTOpb!

>

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




TO

| E; |= Blv
|E
i
I
Blv
3.4.5 Mpasuno JleHua
NHAYKTMBHOCTb:
L - )
T
/
3.4.6
)
, vnn @ = LI
Camounngykums. 34C camonHayKuunu:
AT
E=-L—| =-II
At 0
OHeprus MarHUTHOMO NOJIA KaTyLUKN C TOKOM:
LI?
Wim
w
3.4.7




3.5

3.5.1

Ll

AJIEKTPOMATHNTHbBIE KOJIEBAHWA N BOJIHbI

KonebaTenbHbil KOHTYP. CBoboaHble
aMeKTpoMarHuTHole  konebaHuss B mgeanbHOM
KonebaTenbHOM KOHTYpe:

[a(7) = GeasSin( ¥ + ;)

L’ff] =g, =@, cos( ot +@y) =1 cos(wt +qy)
®opmyna TomcoHa:

T = 2nVLC
7
21T
LC
, OTKyda
21 1
wn=—=—
T VIC
w




21T

LC

CeA3b amnnuTyAdbl 3apsga  KoHAeHcatopa C
amnaMTygon  cunbl Toka  Npu CBOBOAHbLIX
SMNEKTPOMarHUTHbIX  KonebaHumax B maeanbHOM
KonebatenbHOM KOHTYpe:

qM:—

3aKkoH COXpaHeHWsa  3aHeprum B uaeanbHOM
KonebatenbHOM KOHTYpE:

3.5.2
353 BbIHy>XQEHHbIE  3NEeKTPOMarHUTHble  KonebaHus.
= PesoHaHc
MepemeHHbIn TOK. [lpom3BoacTBO, nepefaya wu
notpebneHne anNekTpn4eckon aHeprum
3.5.4 cuU? Lr* cut . LI’
+ = e = X — const.
2 2 2 2
CBoncTBa 3MEKTPOMArHUTHbIX BONH. B3aumHas
OpVEHTAUUNSA BEKTOPOB B 3fIEKTPOMArHUTHOW BOJSTHE
B BaKyyMe:
3.55 T

E1Bl1lc




3.6

Lkana anekTpoMarHUTHbIX BOJSH. [lpuMeHeHune

3.5.6

9NEKTPOMAarHUTHbIX BOSTH B TEXHWUKE U ObITy

OMNTUKA

[MpsMonuHenHoe  pacnpocTpaHeHMe cBeTa B
3.6.1 OAHopogHOM cpefe. ToYeuHbI UCTOYHMK.  Jlyd

cBeTa

3aKOHbl OTpaXkeHUs ceeTa.

a=p

a

3.6.2
ol
T7777777777

3.6.3 [MocTpoeHne n3obpaxkeHuin B NIIOCKOM 3epKarne

3akoHbI NpenomMreHns ceeTa.

NMpenomneHne ceeTa:

nysina = n,sinf.

3.6.4

sina




2
sing.

ABCONIOTHLIN NokasaTenb n penomMmneHuna:
c

Nae = —
abc v
n
abc
v
(o
OTHOCUTENbHbLIN NoKa3aTenb npenomMneHuns:
ny, vy
n = — = —
OTH nl 1]2
n

OTH




3.6.5

Xopn nyyen B npusme.
1"1 = 1"2 - I?1}.1 = HJ}'J
CooTHOLWEHWE 4aCcTOT M COOTHOLUEHUE OfNH BOJSTH

Nnpyv nepexofle MOHOXPOMAaTUYECKOro cBeTa 4epes
rpaHvUy pasgena aAByX ONTUYECKUX cpen;

nH,<mn ‘ 1y

/u'<"’|>yrl

[MonHoe BHYTPEHHEE OTpPaXeHue.
MpenenbHbIn Yros NOSIHOrO BHYTPEHHENO OTPaXKEHUS:
. 1 n;

Sinapp = —=—

nOTH nl




Sina

np

OTH

Cobupatowme 1 paccemBarolne nnMH3bl. TOHKas

nunH3a. POKyCHOe paccTosiHie U onTMyeckas cuna
TOHKOW NMUH3bI;
3.6.6

D_1
" F




3.6.7

dopmyna TOHKOW JIMH3bI:
1+1_
d f

1
F




1
YBenuyeHne, gaBaemoe fnmMH30M:
Pk 1l
" H d
H
h
d
If
d #Tw
|
N\
F h
f
R
B cny4ae pacceunBatoLien fiMH3bI:
.b. 1
3.6.8 DO=F = 50,







Xoa nyya, npoweawero fMH3y nog npou3BoSibHbIM
YyrnoM K eé rnaBHon ontmyeckon ocu. lNoctpoeHue
N300pakeHNMn TOYKM W OTpe3ka npsAMon B
cobvparwmx U1 paccevMBalOLMX JIMH3AX WU KX
cucTemax

doToannapat Kak onTuyeckuin npubop. MNas Kak

3.6.9
onTuyeckas cuctema
NHTepdepeHuua ceeTa. KorepeHTHble WUCTOYHUKM.
Ycnosus HabnogeHna MakcCuMymoB 1 MUHUMYMOB B
NHTEPdEPEHLMOHHON KapTUHE OT ABYX CUH(A3HbIX
KOrepeHTHbIX NCTOYHWNKOB:
A
3.6. MAKCHMYMEI —  A=2m—, m=0,+1,+2+3
vl
MITHIIMYMET — ﬂ:{EmHJ;, m=0,t1,+2 +3
Oudpakuma ceeta. [OuppakumoHHas peLléTka.
Ycnosne HabniogeHus rnaBHbIX MakCMMYMOB Mpu
HOpPManbHOM MageHUM MOHOXPOMAaTUYECKOro cBeTa
C ANWHOW BOMHbI A Ha peLlwéTKy ¢ 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 ®U3NKA
4.1 KOPMYCKYNAPHO-BOMIHOBOW OYANTU3M
411 'Mnote3a M. NnaHka o kBaHTax. ®opmyna lNnaHka:
Y E=hv
®POTOHbI. QHEprus poToHa:
h
E=hv= TC = pc
E
hv
A
4.1.2 o
hc
pc
. Nmnynbc dpoToHa:
-
p= c ¢ 2
p




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

4.1.3 doToappekTa
YpaBHeHne AnHLwTenHa ans gotoaddekTa:
Egorona = ABbIXOAA + Eypumax,
41.4

doToHa

ABbIxoga




hv

KUHMax
roe ,
E -
=hw=—,
¢doToHa 1
doTOHa
hv
A
hc
hc
Agixopa = thp = N
Kp
BbIXOAa

Kp




KP

he

Evpimax =

KMHMax

mv

max

elU

3an

2
mv~max

2

= eUsan




415

[laBneHune ceeTa.

[laBneHme cBeTa Ha MOMHOCTbI OTpaXKatoLLyHo
NMOBEPXHOCTb W Ha MOMHOCTbK MNOrMOLLAOLLYIO
NOBEPXHOCTb

4.2

OPN3NKA ATOMA

4.21

[MnaHeTapHas mogernib atoma

422

Moctynatel bopa. WanydyenHne wn nornoweHue
OTOHOB Mpu rnepexofde atoma C OAHOrO YPOBHS
3HEeprnn Ha apyrow:.
he
hv,,=—=|E, —E

mn - .
Y

m

4.2.3

JInHenyaTtble cnekTpobl.
CnekTp ypoBHeN aHeprun atoma Bogopoaa:

—13,63B
p _ 13638

" , n=123 .

“

1l

4.3

®PN3NKA ATOMHOIO AAPA

4.3.1

HyknoHHaa mogenb sapa NenseHbepra — MiBaHeHko.
3apsaa aapa. Maccosoe vncno sigpa. N3otonbl

43.2

PagunoaktnBHoCTb.
Anba-pacnag:

A A4 4
7X—75Y + ,He

Beta-pacnag.
OneKTpPOHHbIN B-pacnag;

A A 0~
XY+ je+v,

[Mo3nTPOHHBIN B-pacnag:
A A Ox .
X —=:0Y + j€ TV,

[amma-unsnyyeHune

4.3.3

3akoH paanoakTUBHOroO pacnaaa:
-t
N(t) = Ny % 2T

N(#)




4.3.4

nyCTb m — MacCa pagnoakTMBHOIO BelleCTBa.

Torpa
-t
m(t) =mgy*2T

m(f)

ApnepHble peakuun. leneHve n cnHTes saep




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIBHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YHMEBHbIE MATEPUAIbI AJ1A YYEHUKA

METOANYECKUE MATEPUAINDbI ANA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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