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NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma No u3nke Ha ypoBHe cpeaHero obuiero obpasoBaHusa paspaboTaHa
Ha OCHOBE TMOMoOXeHMn wn TpeboBaHUM K pe3ynbTaTaM OCBOEHUS OCHOBHOW
obpasoBaTenbHoOn nporpammebl, npeactaBneHHbix B PFOC COO, a Takke C y4€ToM
denepanbHon paboyen nporpammbl BocnMTaHuss M KoHuenuuum npenogaBaHus
yyebHoro npeameta «Pusmka» B obpasoBaTenbHbIX oOpraHu3dauuax Poccuinckon
denepaumum, peanuayoLmMx OCHOBHble obpa3oBaTesibHble NPOrpaMmsl.

Mporpamma no u3uke onpepenseT obasaTenbHoe npegMeTHoe COoAepXaHue,
yCTaHaBnMBaeT peKoOMeHOyeMyl MocreaoBaTesibHOCTb U3YyYeHUd TeM W pasfernios
y4yebHOro npegmeta ¢ y4ETOM MEXNPEOMETHbIX U BHYTPUNPEOMETHbIX CBA3EWN, NOTMKN
yyebHOro npouecca, BO3pacTHbIX 0OcobeHHocTen oby4varowmxcda. [lporpamma no
dur3mke OaéT npeacTaBfieHMe O Lensx, cogepxaHwn, obuien ctpartermm obyyeHus,
BOCNUTaHMS U pa3BuTna oby4darowmxca cpeacrtesamm ydebHoro npegmeta «dusmnka» Ha
yrny6réHHOM ypOBHE.

N3y4deHne kypca unamkn yrnybnéHHOro ypoBHs NO3BOMSIET peanv3oBaTth 3agayn
npodeccnoHanbHON opueHTauum, HanpaeBneHo Ha co3gaHne YCnoBum Onsa nposBeHna
CBOMX WHTEenneKkTyanbHbIX W TBOPYECKUX CMNOCOBHOCTEN KaxabiM oby4varowmmcs,
KoTopble  HeobxoouMmbl ONA  NPOAOIPKEHUA  obpasoBaHMss B OpraHu3aumsx
npodeccuoHansHOro  obpasoBaHMs N0 Pa3fMYHbIM - (PUBNKO-TEXHUYECKUM U
NHXXEHEPHbIM CneunanbHOCTAM.

B nporpamme no cusnke onpenenarTcs NnaHupyemble pesyfibTaTbl OCBOEHUSA
Kypca (u3MKM Ha YpoBHe cpegHero obuwero obpa3oBaHus: JIMYHOCTHbIE,
MeTanpeaMeTHbIE, npegMeTHble (Ha yrny6néHHom YPOBHE). Hay4Ho-
METOAOSIOrMYECKO OCHOBOWM AnA  pas3paboTkm TpeboBaHWM K  NIMHHOCTHbIM,
MeTanpeaMeTHbIM U NpeaMeTHbIM pe3yrbTaTaM o0yyatoLmMxcsi, OCBOUBLUNX NporpamMmmy
no ¢uanke Ha ypoBHe cpegHero obuwero obpasoBaHWa Ha yrryb6rnéHHOM YpPOBHeE,
ABNSAETCA CUCTEMHO-AEATENBbHOCTHbIN NOAXO0L.

Mporpamma no comsnke BKIOYaET:

nnaHupyemble pesynbTaTbl OCBOEHUS Kypca (PU3NKM Ha yrnybnéHHOM ypoOBHE, B
TOM YuUcne NpegMeTHble pe3ynbTaThbl NO rogam ody4eHus;

cogepxaHue y4ebHoro npeameTa «dPnsmka» no rogam obyyeHus.

Mporpamma no u3Nke uUMeeT TMNPUMEPHbIN Xapaktep W MOXeT OblTb
MCNonb30BaHa y4YnTenamMm pusnkn gnsi CoctaBneHnsa CBoux paboumnx nporpamm.

Mporpamma no uanMke He CKOBbIBAaeT TBOPYECKYD WHUUMATMBY yduTenem u
npegocTaBnseT BO3MOXHOCTU AN1S peanu3auuun pasnuyHbiX MeTogMYecKux noaxonoB K
npenogaBaHuio  (ou3mMkn Ha yrnybnéHHOM ypoBHE MpU  YCNOBUW  COXPaHEHUS
obs13aTenbHON YacTu cogepXxaHna Kypca.

dusmka Kak Hayka o Hambornee obLKMX 3akoHax NPUPOAbl, BbICTynasi B Ka4ecTBe
y4yebHOro npeameTa B LUKOSE, BHOCUT CYLLECTBEHHbLIN BKMag B CUCTEMY 3HaHUN 06
okpyxatowem mupe. LUKonbHbIM KypCc U3MKM — cuctemoobpasywowmin - ans
€CTEeCTBEHHO-Hay4HbIX Y4ebHbIX NpeaMeToB, MOCKOSMbKY (PU3nyYeckme 3akOoHbl nexart B
OCHOBE MpPOLIECCOB W SBMEHUNA, U3Yy4aeMbiX XuMuen, 6uonorven, uanyeckon
reorpacpmen n actpoHommen. Micnonb3oBaHMe M aKTUBHOE MPUMEHEHNE PU3NYECKNX
3HaHUM onpegenuno xapaktep n OypHoe pa3BuTMe pasHOOOpasHbIX TEXHOMOrMM B
cdepe aHepreTuku, TpaHcnopTa, OCBOEHUSI KOCMOCA, NOSTyYEHNS HOBbIX MaTepuarnos C



3agaHHbIMU cBoMCTBaMU. 3ydeHne hn3nkm BHOCUT OCHOBHOW BKIag B hopMupoBaHue
€CTeCTBEHHO-Hay4YHOW KapTuHbl Mupa oby4atouerocss, B OpPMUPOBAHNE YMEHWN
NPUMEHATb HaYYHbIA METO NO3HAHWS NPW BbINOSTHEHUN UMK YY4EBHbBIX UCCNeLOBaHNN.

B ocHoBY Kypca u3nkm Ha ypoBHe cpefHero obuiero obpasoBaHus NONOXEH psa
naen, KoTopble MOXHO paccMaTpuBaTh Kak MPUHLMMNLI €r0 MOCTPOEHMS.

Udess uenocmHocmu. B COOTBETCTBUM C HEW KypC ABMASETCS JOrMYECKU
3aBEpPLEHHbIM, OH COAEPXUT MaTepuan u3 Bcex pasfenioB oU3MKK, BKOYaAET Kak
BOMPOCHI KITaCCUYECKOMN, TaK U COBPEMEHHOM (PUUKM.

Udesi zeHepanusayuu. B cooTBeTCTBMM C Hel Martepuan kKypca ¢uU3nKu
06beaMHEH BOKpYr dmnsnyeckmx Teopuin. Begywimm B Kypce siBnsieTca oopMmpoBaHue
npeacTaBneHn 0 CTPYKTYPHbIX YPOBHAX MaTepuun, BeLLeCTBE U nose.

UNdesi eymaHumapuszayuu. EE peanusaumss npeanonaraet WCMNonNb3oBaHUe
ryMaHUTapHOro noteHuuana pusanyeckon Hayku, OCMbICIIEHNE CBA3N Pa3BUTUA OU3NKK
C pasBuTMeMm obulectBa, a TaKkKe C MUPOBO33PEHYECKUMU, HPABCTBEHHbIMU W
aKonormyeckumm npobrnemamu.

Udesi npuknadHol HanpaeneHHocmu. Kypc dusnkm yrnybnéHHoro ypoBHS
npegnonaraeT 3HAKOMCTBO C LUMPOKUM KPYrOM TEXHUYECKMX W TEXHONOrMYecKnx
NPUITOXEHNN N3YYEHHbIX TeOpUM U 3aKoHOB. [Mpn 3TOM paccmaTpuBalrOTCA Ha YPOBHE
obLwmx npeacTaBneHn U COBpeMEHHbIE TEXHUYECKME YCTPOMUCTBA, N TEXHOMNOMNH.

Udess akonozuzayuu peanunsyetcss MNOCPEACTBOM BBEOEHUS 3NEMEHTOB
copepXaHusi, MOCBALLEHHbBIX 3KOMOrM4Yecknm npobrnemam COBPEMEHHOCTU, KOTopble
CBA3aHbl C pas3BUTUEM TEXHWKM U TEXHONOMMW, a Takke obcyxaeHus npobrem
pauMoHanbHOro NpMpoaononb30BaHUs U 3Koslormyeckon 6e3onacHoCTy.

Mporpamma HanpaBneHa Ha hopmMMpoBaHMe y 0Oy4valoLNXCAa YMEHNN NPOBOAUTL
nccnegoBaHWs ¢ UCNONb30BaHNEM 00opyaoBaHMA LeHTpa «Toyka pocTa;

pas3sutue 3KCnepuMeHTarbHbIX yMEHUM npwu npoBegeHnm
npakTnyecknx/nabopaTtopHbix paboT ¢ NnpumMeHeHMeM obopyaoBaHUS LieHTPa.

OcBoeHve cogepxaHus nporpammbl MO U3NKE OOMMKHO ObITb MOCTPOEHO Ha
NPUYHUMNAxX CUCTEMHO-AEATENbHOCTHOrO noaxoda. [[Ana uankm peanusauusa 9TuX
npuHUMNoOB 6a3npyeTcs Ha MCMNOMb30BAHUM CaMOCTOSTENBHOrO 3JKCNEPUMEHTa Kak
NOCTOSIHHO AencTBytoLwero akropa y4ebHoro npouecca. [nsa yrnybrnéHHOro ypoBHsa —
9TO cuCTemMa CaMOCTOATENbHOrO YYEHUYECKOro 3KCMepuMeHTa, BKIYaroLwero
PpOHTanNbHbIE YYEHUYECKME OMbIThbl NMPU U3YyYEeHUN HOBOro MaTtepuarna, nabopatopHble
paboTbl M paboTbl npakTukyma. [lpy 3TOM BO3MOXHbI ABa crnocoba peanusaumm
domamyeckoro npaktukyma. B nepsom cnyyae npaktukym nposoamntcs nimbo B koHue 10
n 11 knaccos, NMG0O Nocre NepBoro M BTOPOro nonyroann B KaXKAOM U3 3TUX KNacCOB.
BTopoii cnocob — aTo nHTerpaums paboT npakTukyma B cuctemy nabopaTtopHbix paboT,
KOTOpble NPOBOASATCA B npouecce u3yveHna pasgena (temol). INpun atom nog pabotamm
npakTMKyMma NMOHMMAeTCs CaMOCTOSTENbHOE WUCCedoBaHWe, KOTopoe MpoBOAUTCS MO
PYKOBOLCTBY CBEPHYTOro, 0606LLEHHOrO B1aa 6e3 nowaroBom MHCTPYKLMN.

B nporpamme no ¢usmke cuctema yvyeHMYEeCKoro aKcnepumMmeHTa, nabopaTtopHbIX
paboT n npakTukyma npeacraBfieHa efuHbIM nepeyHem. Bolbop Tematuku Ons 3Tux
BMOOB  YYEHUMYECKUX  MpakTMyecknx  paboT  ocywecTBnseTca  y4yacTHUKaMu
obpasoBaTenbHOro npouecca UCXoast 3 0COBEHHOCTEN NMOYPOYHOro MNaHMpOBaHUS U
ocHalleHus kabuHeTa usnkun. NMpu aTom obecneymBaeTcsa oBnageHne obyyarowmmmca



YMEHMSMN NPOBOAUTL NPSIMbIE Y KOCBEHHbIE U3MEPEHUS, UCCIIEA0BAHNSA 3aBUCMMOCTEN
PUINYECKMX BEMNNYMH U NOCTAHOBKY OMbITOB MO NPOBEPKE NPeanOXEHHbIX TMNOTE3.

Bonbloe BHMMaHve yOoensieTcsl pelleHu0 pacyéTHbIX M KayeCTBEHHbIX 3agad.
[Mpu aTom Ans pacyETHbIX 3aJay NPUOPUTETOM SABMSAIOTCA 3af4advn C ABHO 3aJaHHOW U
HEABHO 3aJaHHOW U3NYECKOM MOAESbIo, MO3BOSIAWNE MPUMEHATb U3YYEeHHbIe
3aKOHbl W 3aKOHOMEPHOCTU KakK M3 OAHOro pasfgerna kKypca, Tak W UHTerpupys
NPUMEHEHNE 3HAHW W3 pasHbiX pasgenos. [ns Ka4yecTBEHHbIX 3aday NpuopuTeTOM
ABMAKTCA 3afaHnsa Ha 00bsiCHEHUe/npeackasaHne NpoTeKkaHnsa PU3NYECKUX ABNEHUN 1
NMpoLECCOB B OKpyXawLlen xusHu, Tpebyruwme Bbibopa duamdeckor moaenu ans
CUTYyaunn NPakTUKO-OPUEHTUPOBAHHOIO XapakTepa.

B cooteBetctBUM C TpeboBaHuamn PrOC COO Kk maTepumanbHO-TEXHUYECKOMY
obecnevyeHnto y4yebHOro npouecca Kypc U3MKM YriyOGnéHHOro YpOBHSI Ha YPOBHE
cpegHero obuwero obpas3oBaHUs [LOMMKEH W3y4yaTbCs B YCMOBUSIX MNPEeaMETHOro
kabuHeTa. B «kabuHeTe u3ankm [OMKHO ObITb Heobxoaumoe nabopaTopHoe
obopyaoBaHMe Onsi BbINOSIHEHUS yKa3aHHbIX B MporpaMmme no usmke yd4eHU4ecKmx
onbIToB, NnabopaTopHbiXx paboT K paboT npakTUKyma, a TakkKe LEMOHCTPaALUOHHOEe
obopynoBaHue.

HemMoHcTpaumoHHoe obopyaoBaHne opmMmpyeTcsi B COOTBETCTBUN C NPUHLIMMOM
MUHUMasrbHOM [AO0CTaTOMHOCTM W obecnedyMmBaeT MOCTAHOBKY MEPEYUCIIEHHbIX B
nporpaMmme Mo U3NKe KMYEBbLIX OEMOHCTPAUMN ANs MUCCneoBaHUs U3y4YaeMmblX
ABMIEHMI N NPOLECCOB, AMMNUPUYECKMX N (PyHAAMEHTAsNbHbIX 3aKOHOB, UX TEXHUYECKNX
NPUMEHEHNIA.

JTabopaTopHoe ob6opygoBaHve AN YYEHUMYECKUX  MpakTU4Yecknx  paboTt
dopmupyeTcsa B BUAE TEMATUYECKNX KOMMNIIEKTOB U obecneymBaeTcsl B pacyé€Te 0gHOro
KOMMNMeKTa Ha AByX obOy4yawwmxcsa. TemaTtuyeckme KOMMMeKkTbl nabopaTopHOro
obopyaoBaHMs  OOMKHbI  ObiTb  MOCTPOEHbl Ha  KOMMMEKCHOM  MCMNOSfIb30BaHUN
aHanoroBbIX U LUMGPOBbLIX NPMOOPOB, a TakKe KOMMNbIOTEPHbLIX N3MEPUTENbHBIX CUCTEM
B BuAae umMdpoBbLIX nabopatopui.

OCHOBHbIMM LIENAMU N3YyYEHNA PU3nKn B 06LemM obpaszoBaHMn ABASIOTCS:

dopMUpoBaHUE MHTEpeca U CTpeMneHus O0ByvatonXCa K Hay4YHOMY U3YYEHUIO
Npupoabl, pasBuTne NX UHTENNEKTyarnbHbIX U TBOPYECKNX CMNOCOBHOCTEN;

pasBuMTME NpeacTaBneHMn O HayyHOM MeTode MO3HaHuA wn opmupoBaHue
nccnenoBaTesibCKOro OTHOLLEHMS K OKPY)XKaloLWMM SABMEHUSM;

dopMUpoBaHME HaAy4YHOr0 MUPOBO33PEHUS KaK pesynbTata U3y4eHUsi OCHOB
CTPOEHUS MaTepun U pyHaaMeHTanbHbIX 3aKOHOB (OU3UNKN;

dopMUpOBaHNE YMEHUN OOBSCHATL SABMEHUS C UCMONb30BaHMEM (OU3NYECKUX
3HAHUIN N Hay4HbIX AOKa3aTeNbCTB;

dopmMupoBaHMe npeacTaBneHun o ponv  PU3MKM  Ona  pasBuTUa  OpYyrux
€CTECTBEHHbIX HaYK, TEXHUKN N TEXHONOMUNA;

dopmupoBaHne y obydarowmMxcsa yMEHWA MpoOBOAUTb  UCCREedoBaHus C
ncnonb3oBaHMeM 06opyaoBaHus LeHTpa « Toyka pocTa;

pas3suTune 3KCnepuMeHTarbHbIX yMEHUI npu npoBegeHumn
npakTnyecknx/nabopaTtopHbix paboT ¢ NpumMeHeHMeM obopyaoBaHUS LiEHTPA.



pa3BuTue npeacTaBfeHnMn O BO3MOXHbIX cdpepax byaywen npodeccrmoHanbHom
AEATENbHOCTU, CBA3AHHbIX C (PU3NKOM, NOATOTOBKA K AanbHENLWEMY 0By4YeHnto B 3TOM
HanpaBneHuu.

[ocTwxkeHne 3TuX Uenen obecneynmBaeTca peLleHneM creayrwmnx 3agad B
npouecce n3ydyeHnsa kypca usnkm Ha ypoBHe cpeaHero obwero obpasoBaHus:

npnobpeteHme cuctembl 3HaHUM 06 o6WMX U3NYECKMX 3aKOHOMEPHOCTSX,
3aKoHax, TeopusiX, BKMNOYasi MEeXaHuKy, MOSEKYNAPHY0 (pr3nKy, SNeKTpOoaANHaMUKY,
KBaAHTOBYIO (OU3UKY U 3NIEMEHTbI aCTPOPUSUKM;

opMMpOBaHNE YMEHUN MPUMEHATb TeopeTMyeckne 3HaHus Ons obbsCHeHMS
PU3NYECKNX NABNEHUA B Npupode W AN NPUHATUS NPaKTUY4EeCKUX pPeLUeHUn B
NOBCEOHEBHOM XXN3HMU;

OCBOEHME CNOCOBOB peLleHnst pasfiMyHbIX 3af4ay C SBHO 3agaHHOW huanyeckom
MoZenblo, 3agday, noApasyMeBaloLlLMX CaMOCTOATeNbHOE co3daHne U3nYeckon
MOAEenn, agekBaTHOW yCroBMAM 3a4ayu, B TOM YMcne 3agad MHXEHEPHOro xapakrepa;

NOHMMaHne PU3NYECKUX OCHOB U MPUHLMNOB AENCTBUSA TEXHUYECKUX YCTPOMCTB U
TEXHOMOMMYeCcKMX NpPoLLeCccoB, X BINAHUS Ha OKPYXatoLLyo cpeay;

oBrageHne MeTodaMy CaMOCTOSATENbHOMO MfAaHUPOBaHMA W NPOBEAEHMS
PU3NYECKMX IKCMEPUMEHTOB, aHanmM3a n UHTepnpeTaumm nHdopmaumm, onpegeneHuns
AOCTOBEPHOCTM MOSy4YEHHOro pe3ynbTaTta;

cosfjaHne ycnosBumM [Ona  pasBUTUA  YMEHUW MPOEKTHO-UCCnenoBaTenbCKOMU,
TBOPYECKOW AEATENBbHOCTMY;

pasBuTME MHTEepeca K cepam npodeccnoHanbHON AeATEeNbHOCTU, CBS3AHHOWN C
do13MKOMN.

B cootBeTcTtBMM ¢ TpeboBaHuamn PIrOC COO yrnybnéHHbIN ypOBEHb M3Yy4YeHUS
yyebHoro npegmeTa «Pumsnka» Ha ypoBHE cpeaHero obuero obpasoBaHna BoibnpaeTcs
obyvarwmnmMmcs, nNNaHUpyLWMMKU NpoaosmkeHMe obpas3oBaHUA MO CneumanbHOCTSAM
PM3MKO-TEXHUYECKOrO Npochuns.

Ha wu3yueHne cusmnkn (yrnybnéHHbIn ypoBEHb) Ha ypOBHE cpegHero obuiero
obpasoBaHna otBoautcs 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B Hegentw), B
11 knacce — 170 yacos (5 4acoB B Heento).

Mpepnaraembin B nporpamme no uanke nepevyeHb nabopaTopHbIX U
npakTuyecknx paboT 4ABNSEeTCS pPEeKOMEHOOBaHHbIM, y4YuTenb [genaet  BblOop
npoBegeHust nabopaTopHbix paboT M OMbITOB C  YYETOM  UHOMBUAOYaSbHbIX
0ocobeHHOoCTEN 0ByYatoLLMXCS.

Mporpamma peanu3yeTca C  WUCNONb3OBaHMEM  00OpyAOBaHMA  UEHTpa
oOpas3oBaHunsa «Touka pocTa.

Mcnonb3oBaHve COBpeMEHHOro oGopydoBaHuMA LeHTpa «Todka pocTtan»
HanpaBfeHO Ha paclUMpeHNe coaepXaHust y4dyebHOro npegMeTa M MNOBbILLIEHME
Nno3HaBaTeNbHOWN aKTUBHOCTU 00Yy4YatoLLMXCS.

Peanusauua nporpammbl obecnednBaeTcss maTepuanbHO-TeXHUYeckon 6ason
ueHTpa «Touka pocTan.



COOEPXXAHUE OBYYEHUA
10 KINACC

Paspen 1. Hay4yHbI MeTo4 NO3HaAHUA NpUpPOAbI.

dusvka — yHaameHTanbHad Hayka o npupoge. HayyHbin MeTon MO3HaHuA n
MeToabl nccnegoBaHust PU3NYECKUX ABNEHUMN.

OKCNepMEHT U Teopuss B rMpouecce Mo3HaHuA npupoabl. HabniogeHue un
3KCNepuMeHT B oM3KKe.

Cnocobbl  M3MepeHUss UINYECKUX BeNWYMH (aHanoroeBble W  uUnUpoBble
n3mepuTenbHble NPUBOPbLI, KOMMNBLIOTEPHbBIE AATYMKOBbLIE CUCTEMBI).

MorpeLlHoCT n3MepeHnn ranyecknx BeNMUYnH (abcontoTHas U OTHOCUTENbHAS).

MogenupoBaHue U3NYECKUX SIBIEHUA U NPOLECCOB (MaTepuanbHasi TOuKa,
abconTHO TBEpPAOE TeNno, uageanbHasa XWOKOCTb, WaeanbHblA ras, ToYeuYHbI 3apsa).
'MnoTesa. Pu3myecknit 3aKoH, rpaHnLbl ero NPUMEHNMocCTN. Pusmyeckast Teopus.

Ponb n mecto omsnkn B opMmMpoBaHUM COBPEMEHHON HAay4YHOW KapTUHbI MUpPa, B
NpaKkTU4eCcKon AeATenbHOCTU NAEN.

YueHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

M3mepeHne cunbl TOKa U HanpsbkeHUa B Lenu MOCTOSHHOrMo TOKa Mpy NMOMOLLM
aHarnoroBbIX N UNPPOBbLIX U3MEPUTENBbHBLIX NPUBOPOB.

3HakomMcTBO C uudpoBon nabopatopuen no usmnke. lMpumepbl nN3MepeHus
PU3NYECKNX BENNYMH NPU NOMOLLN KOMMNBbIOTEPHbIX 4aTYNKOB.

Paspen 2. MexaHuka.

Tema 1. Kunemamuka.

MexaHudeckoe pgBwxeHne. OTHOCUTENbHOCTb MEXaHUYEeCKOro  OBWKEHUS.
Cuctema oTcuérTa.

Mpamas n obpaTHada 3agayun MexaHuKu.

Paguyc-BekTop MatepuarbHOW TOYKW, ero NpoeKLMM Ha OCU CUCTEMbI KOOPAUHAT.
Tpaektopusi.

lMepemelyeHne, CKOpOCTb (CpedHsii CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YyCKOpEHMe MaTepuanbHOM TOYKN, UX NPOEKUUN Ha OCU cUCcTeMbl koopauHaT. CrnoxeHue
nepemMeLLeHNin N CroXeHne CKOPOCTEMN.

PaBHOMEpPHOE ” paBHOYCKOPEHHOE MNPSAMOSIMHENHOE [OBWXKEHue. 3aBUCMMOCTb
KoopAuHaT, CKOPOCTW, YCKOPEHUS M MNyTU MaTepuasribHOM TOYKM OT BPEMEHU U UX
rpadouKkm.

CBobogHoe napgeHue. YckopeHue cBobogHoro nageHus. [BwkeHue Tena,
OpOoLUEHHOro Nog yrrioM K ropnsoHTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHNUS
MaTepuanbHON TOYKN OT BPEMEHU N NX rPadorKM.

KpuBonunHenHoe fOBwxeHue. [BmKeHne matepuaribHOM TOYKM MO OKPYXKHOCTMW.
Yrnosas n NMHenHas CKOPOCTb. Mepwuopg n yactoTa obpaLyeHus.
LleHTpocTpemuTensHoe (HOopMasnbHOE), KacaTernbHOe (TaHreHuuarnbHOoe) W MOorHoe
yCKOpeHue MaTtepuanbHON TOYKN.

TexHu4eckne ycTponcTBa U TEXHOMOMMYECKNe NPOLECChl: CNMAOMETP, OBUXKEHUE
CHaps4oB, LernHble, WecTepEHYaTble N pEMEHHbIE Nepeaaydn, CKOPOCTHbIE NNMPTHI.

HdemoHcmpauyuu.



Mogenb cuctembl OTCYETa, WANKOCTPAUMS KUHEMATUYECKUX XapaKTEepUCTUK
ABWKEHUS.

Cnocobbl nccneaoBaHns OBUKEHWUNA.

UnntocTtpaums npeaensbHoro nepexoia u usMepeHne MrHOBEHHOWM CKOPOCTU.

MpeobpasoBaHne ABMKEHUIN C NCNOMBb30BAaHMEM MEXAHNU3MOB.

MapgeHue Ten B BO34yxe N B pa3pexxeHHOM NpOCTPaHCTBe.

HabnogeHne paBwxeHus Tena, OpOLWEHHOro nog YrAOM K TFOPU3OHTY MU
rOPU3OHTANbBHO.

HanpaBneHne ckopoCTu Npu ABMXXEHUN NO OKPY>KHOCTH.

MpeobpasoBaHune yrrnoBown CKOPOCTU B peayKTope.

CpaBHeHue nyTen, TpaeKTopun, CKOPOCTEN OBUXKEHUS OLHOrO U TOro Xe Terna B
pasHbIX CUCTEMax OTCHETA.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, MIPakMuKyM.

M3ydeHne HepaBHOMEPHOrO [ABWXKEHUS C Lefbio  onpefeneHns MrHOBEHHOW
CKOPOCTH.

M3amepeHne yCKOpeHus npu npsiMOSIMHEMHOM PaBHOYCKOPEHHOM ABWXXEHUM MO
HaKIMOHHOM MIOCKOCTW.

MccnegosaHue 3aBUCUMOCTU NYTU OT BPEMEHU NPU PAaBHOYCKOPEHHOM OBUXEHUN.

M3mepeHne yckopeHusi cBob6ogHOro nageHnsa (pPekoMeHOoBaHO MCMNONb30BaHWE
undopoBor nabopatopum).

M3y4yeHne aoswxeHus Tena, 6poLEeHHOro ropu3oHTanbHo. poBepka rmnoTesbl O
NpAMOM NPOMNOPUNOHANBbHOM 3aBUCMMOCTU MeXAy AarbHOCTbK MOMETa U HavanbHOW
CKOPOCTbIO Tena.

M3y4yeHne OBMXKEHNSA Tena No OKPYKHOCTU C NOCTOSAHHOM MO MOAYMH0 CKOPOCTbHO.

MccnenoBaHme 3aBUCMMOCTM nepuoaa obpalieHmsi KOHNYECKOro MasdTHMKA OT ero
napamMmeTpoB.

Tema 2. [JuHamuKa.

MepBbIM 3akOH HblOTOHA. WHepuunanbHble cucTembl oTcvéTa. [lpuHUMN
oTHocuTenbHoCcTM [anunes. HewuHepuuwanbHble CUCTEMbI OTCYETa (onpedeneHue,
npumepsbl).

Macca Tena. Cvna. lNpuHumn cynepnosnumm cun.

BTopou 3akoH HbloToOHa aAna matepmnarnbHON TOYKN.

TpeTun 3akoH HbOTOHa ANA MaTepuanbHbIX TOYeEK.

3aKOH BCEMUPHOrO TArOTEHUS. OKBUBANEHTHOCTb rpaBUTALUMOHHOM U UHEPTHOW
Macchbl.

Cuna Tsaxectn. 3aBMCUMOCTb YCKOPEHUSA CBOOOOHOrO NageHusi OT BbICOTbl Hapg
NMOBEPXHOCTbLIO NIIAHETLI N OT reorpadunyeckon WNpoThbl. [ABmKeHne HebecHbIX Ten n mnx
cnyTHuUKoB. 3akoHbl Kennepa. lNepBasa kocMmnyeckas CKOpoCTb.

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

Cuna TpeHusa. Cyxoe TpeHne. Cuna TpEeHUS CKOSBbXEHUA U Ccuna TPEHUS MOKOS.
KoadbdpmumeHT TpeHnda. Cuvna conpoTUBAEHUS NPU OBWMXEHUM Tena B XUOKOCTU UNU
rase, eé 3aBMCMMOCTb OT CKOPOCTM OTHOCUTENBHOIO ABMKEHUS.

[asneHune. Nmgpoctatnyeckoe gasnenune. Cuna Apxnmeaa.

TexHnyeckne ycTponcTaa 1 TEXHONOrMYEeCcKne NpPoLEecchl: NOALUUMHUKN, ABUXKEHNE
NCKYCCTBEHHbIX CMYTHUKOB.

HAdemoHcmpayuu.



HabniogeHne OBwXeHUs Ten B MHepuMmarnbHbIX U HeWHepumanbHbIX CUCTEMaX
OTCYéTa.

MpuHUMN OTHOCUTENBHOCTH.

KayeHune aByx UMAMHOPOB UNK LLAPOB pa3HOW MacCbl C O4MHAKOBbLIM YCKOPEHUEM
OTHOCUTESIbHO HEUHepLUNanbHON CUCTEMbI OTCYETA.

CpaBHeHWe paBHOAEWUCTBYIOLLEN MPUITOXEHHBIX K Tery cun ¢ npousBegeHueEM
MaccChbl Tefa Ha ero yCKopeHue B MHepLmMansHOM cucTeMe OTCHETA.

PaBeHCTBO cur, BO3HMKaKOLWMX B pe3ynbTaTe B3auMMOLENCTBUS Te.

MN3amepeHne macc no B3aMMoaenCcTBuMIO.

HeBecomoCTb.

Bec Tena npu yckopeHHOM nogbeEMe 1 nageHun.

LleHTpobexHble MEXaHN3MBbI.

CpaBHeHWe cun TpeHUs NOKOS, KAYEHNSA N CKOSTbXKEHMS.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

M3mepeHne paBHOOENCTBYIOWEN CUM NpU OBMXEHUUM Opycka MO HaKMOHHOW
NMOCKOCTH.

lMpoBepka rmnoTesbl 0 HE3aBUCMMOCTU BPEMEHU ABMXEHNSA Opycka MO HAKIMOHHOM
NSIOCKOCTN Ha 3aaHHOE PacCTOSAHNE OT ero Macchbl.

WccnenosaHve 3aBUCMMOCTUM  CUM YNPYrOCTWU, BO3HUKAKOLWMX B MNPYXUHE U
pe3anHoBoM obpasue, oT nx gedopmaumn.

M3ydyeHne [OBMXKEHUA CUCTEMbI Ten, CBSA3AHHbIX HUTLIO, MNEPEKUHYTON 4epes
nérkum 60oK.

M3mepeHne koadbdumumMeHTa TpeHUss MO BenMYMHE YrroBoro KoadduumeHTa
3aBucumMocTn Frp(N).

WccnenosaHme OBuKeHns Opycka MO HAKMOHHOW MNMOCKOCTU C MEPEMEHHbLIM
KO3(hPpULMEHTOM TPEHUA.

M3y4eHne OBMXKEHNA rpy3a Ha Bany C TPEHUEM.

Tema 3. Cmamuka meépdoz20 mena.

AbcontoTHO TBEpaoe Teno. [locTtynatensHoe w BpawaTenbHOe ABWXEHUe
TBEpAOro tenia. MOMEHT curbl OTHOCUTENBbHO OCK BpalleHus. [nevo cunbl. CnoxeHue
CWn, NPUNOXEHHbIX K TBEPAOMY Teny. LieHTp TshkecTu Tena.

Ycnosusa paBHOBecust TBEPAOro Tena.

YcTonumneoe, Heyctonumsoe, 6e3pasnnyHoe paBHOBECKE.

TexHnyeckne yCTpoMCcTBa U TEXHOMOIMYECKME  MPOLECChbl:  KPOHLUTEWH,
CTPOUTENbHBIN KpaH, peLléTyaTthlie KOHCTPYKLUUMN.

HdemoHcmpauyuu.

YcnoBus paBHOBECKS.

Buabl paBHoBecKs.

YyeHu4yeckul 3KkcrnepumeHm, iabopamopHbie pabombl, MPakMuKyM.

VccnenoBaHume ycrnoBuin paBHOBECUS TBEPLOro Tena, UMEKLLLErO OCb BpalleHUS.

KoHCTpynpoBaHue KPpOHLUTEMHOB U PacyEéT Cun ynpyrocTu.

M3y4eHne yCToN4YnMBOCTM TBEPAOIrO TENa, MMeKLEero nnoLwanb onopsbl.

Tema 4. 3aKOHbI cOXpaHeHUs1 8 MexaHUKe.

MMnynbC maTepuanbHOM TOYKW, CUCTEMbl MaTepuarnbHblX Todek. LleHTp macc
CUCTEMbI MaTepmarnbHbIX TOYeK. Teopema 0 ABMXEHUM LieHTpa Macc.

MMnynbC cunbl 1 UAMEHEHWE UMNynbca Tena.



3aKoH COXpaHeHus umnynbca.

PeakTuBHOE ABMXeEHME.

MomeHT wumnynbca MaTepuanbHoM Touku. [lpeactaBneHne o CcoxpaHeHun
MOMEHTa UMMynbca B LeHTparnbHbIX NONAX.

Pabota cunbl Ha ManoM W Ha KOHEYHOM nepemelleHun. [paduryeckoe
npeacTtasneHne paboTtbl Cunbl.

MowHoCTb cunbl.

KuHeTnyeckas aHepruss maTtepuanbHOW Touvkn. Teopema 006 w3MeHeHun
KMHETMYECKOW IHEPTN MaTepuaribHOM TOYKN.

lMoTeHunanbHble W HenoTeHuwanbHble cunbl. [loTeHuManbHass QHeprus.
lMoTeHunanbHass 3Heprus ynpyro aegopMMpoBaHHOM MpPyXuHbl. [loTeHumnanbHas
9Heprus Tena B O4HOPOAHOM rpaBuTauMoHHOM none. NoTeHumanbHasa aHeprus Tena B
rpaBMTaLMOHHOM MOfie OOHOPOLHOrO LWapa (BHYTpU M BHe wapa). Btopasa kocmudeckas
CKOPOCTb. TpeTbs KoCMU4ecKas CKOPOCTb.

CBa3b paboTbl HenoTeHUuanbHbIX CUIT C U3MEHEHUEM MeXaHW4eCKOW 3JHeprum
CUCTEMbI Ten. 3aKOH COXpaHEeHUsS MexaHU4YeCKON SHepruu.

Ynpyrue n Heynpyrme CTONKHOBEHUS.

YpaBHeHne bepHynnu Ona wugeanbHOW >XUOKOCTU Kak CreacTBue  3akoHa
COXpaHEeHUs1 MeXaHUYeCKON 3HEPTUN.

TexHu4eckne yCcTpomcTBa W TEXHOMNOIMMYECKMe npouecchl: OBWXKEHWEe pakeT,
BOLOMET, KOMNEP, MPY>XMHHbIN NUCTONET, TMPOCKOr, (OUrypHOe KaTaHMe Ha KOHbKax.

HdemoHcmpauyuu.

3aKOH COXpaHeHUs umnysnbea.

PeaktnBHOe amxeHue.

MN3mepeHne MOLLHOCTN CUnbI.

M3meHeHune aHeprum Tena npu cosepLueHmnm paboTbl.

B3anMMHble npeBpalleHns KUHEeTUYEeCKOM W MNOTEHUManbHOW 3Heprum npu
AENCTBUM Ha TENO CUIbl TSXXECTU N CUIbl YNPYTrOCTMU.

CoxpaHeHune aHeprum npyn cBOOOAHOM NageHuu.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

M3mepeHne nmnynbca Tena no TOpMO3HOMY MyTW.

M3mepeHne cunbl TAMM, CKOPOCTU MOLENU 3MNeKTpoOMObuna M MOLLHOCTU CWfbl
TAMN.

CpaBHeHWe M3MeHEHUA MMynbca Tena ¢ MMNybCOM CUSTbI.

WccnegosaHme coxpaHeHnsa nmnynbsca npu ynpyrom B3anMoaencTBum.

M3mepeHne KMHeTU4YeCcKon aHeprum Tena rno TOpMO3HOMY NyTHU.

CpaBHEHME W3MEHEHMS MOTEeHUManbHOW 3JHEPruM MpyXuHol ¢ paboTon cunbl
TpeHus.

OnpegeneHve paboTbl CUNbl TPeHUst MpU OBWXKEHUMM Tena no HaKMOHHOW
NMOCKOCTH.

Paspen 3. MonekynsipHasa ousnka v TepmogmHamMmuka.

Tema 1. OcHO8bI MOJIEKYISIPHO-KUHEeMuU4YecKkol meopuu.

OcCHOBHbIE MONOXEHUSA MONEKYNApHO-knHeTndeckon Teopumn (MKT), nx onbITHoe
obocHoBaHue. [Oudpdpysna. BpoyHoOBckoe fOBwkeHue. Xapaktep ABMKEHUS W
B3aMMOAENCTBUSA YacTuy, BellectBa. Mogenu CTpoeHns rasoB, XXUAKOCTEN U TBEPAbIX



Ten n obbsiCHEHME CBOWCTB BelleCcTBa Ha OCHOBe 3TuxX moaenen. Macca n pasmepsi
moriekyn (aTomoB). KonnyectBo BellecTsa. [octosiHHaa Asoragpo.

TennoBoe paBHOBecue. TemnepaTypa u cnocobbl eé€ wuamepenus. Lkana
TemnepaTtyp LUenbcus.

Mogenb naeanbHOro rasa B MOMEKYNSPHO-KMHETUYECKON Teopuu: YacTuubl rasa
ABWXYTCSA XaOTUYECKN N HE B3aUMOAEWCTBYIOT APYr C APYrOM.

[a3oBble  3akoHbl.  YpaBHeHne MeHpeneeBa—KnanevpoHa.  AbBcontoTHas
Temnepatypa (wkana Temnepatyp KenbBuHa). 3akoH [anbToHa. W3onpouecchbl B
noeanbHOM rase C MNOCTOSHHbIM  KONMMYecTBOM  BellecTBa. [ padmyeckoe
npeacTaBneHne n3onpoLeccoB: n3oTepma, n3oxopa, nsobapa.

CBsa3b Mexay AaBrneHneM U cpefHen KMHEeTUYECKOW SHeprnen noctynaTeribHOro
TENnoBOro ABWXEHWUs MOMEKyn naeanbHOro rasa (OCHOBHOE ypaBHEHUE MOSEKYNAPHO-
KMHETMYECKOWN TEOPUM UAEeanbHOro rasa).

Cea3b abcontoTHOM TemnepaTtypbl TEPMOAMHAMUYECKOM CUCTEMbI CO CpeaHewn
KMHETMYECKOWN 3HEeprnen noctynaTenbHOro TENOBOro ABMKEHNSA €€ YacTul.

TexHn4eckne ycTponcTea u TexXHonormyeckue npoueccol: TepmomeTp, bapomeTp,
nony4yeHne HaHoMaTepuarnos.

HdemoHcmpauyuu.

Mogenu gBuxeHus 4YacTul, BewecTsa.

Mogenb 6poyHOBCKOrO ABWXXEHWS.

Bugeoponuk ¢ 3anncbio peanbHOro 6poOyHOBCKOrO ABUKEHUS.

Anddyauns xngkocten.

Mopgenb onbiTa LWTepHa.

MpuTspkeHne monekyn.

Mogenu kpuctannnyeckmx peLueTok.

HabnioageHne n uccnegoBaHne n3onpoLeccos.

YueHuyeckull akcnepumeHm, nabopamopHbie pabombl, IPaKMUKyM.

WccnepoBaHme  npouecca  YCTaHOBMEHWS  TEMMOBOMO  paBHOBECUA  Mpu
TennoobMeHe Mexay ropssyen 1 XoroaHom BOOOMN.

M3ydyeHne un3oTepMmmuyeckoro npouecca (pekoMeHOoBaHO  UCMONb30BaHWE
undposou nabopatopum).

M3yyeHne n3oxopHOro npotecca.

M3yyeHune nsobapHoro npouecca.

MpoBepka ypaBHEHUSI COCTOSAHUS.

Tema 2. TepmoOuHamuka. Tennoebie MaWuUHblI.

TepmogmHamnyeckan (T[) cuctema. 3agaHve BHEWHWMX  YCNOBUWA  ANs
TepMoAMHaMMYeCcKon cucTeMbl. BHelwHne n BHYTpeHHWe napameTpbl. [lapameTtpbl
TEepMOANHAMUNYECKON CUCTEMbI Kak CpedHWe 3Ha4YeHUsi BEeSIMYUH, OMNUCbIBAKOLLMX €eé
COCTOSIHWE Ha MUKPOCKONMUYECKOM YPOBHE.

Hynesoe  Hayano  TepmogumHamukn.  CamMonpou3BOfibHasi  penakcaums
TepMoANHaAMNYECKON CUCTEMBI K TEMSIOBOMY PaBHOBECMUIO.

Mogenb ngeanbHOro rasa B TepMOAMHaMUKE — CUCTEMA YPaBHEHUN: ypaBHEHue
MeHpeneeBa—KnanenpoHa W BblpaxeHWe A1 BHYTPEHHEW SHeprun. Ycrnosud
NPUMEHNUMOCTM 3TOM MOAENN: HU3KAA KOHLUEHTpauus 4acTul, BbICOKME TemnepaTypbl.
BblpaxeHne ans BHyTPEHHEN 3HEPrM OQHOATOMHOIO naeanbHOro rasa.

KBasucrtaTnyeckme n HectaTmyeckmne npoLeccol.



onemeHTapHaa paboTta B TepmoanHamuke. BblumcneHne paboTbl no rpaduky
npouecca Ha pV-guarpamme.

Tennonepeava Kak crnocob N3MEHEHNS BHYTPEHHEMN SHepruu
TepMoanHaMMUYeCcKom cucTembl bes COBepLUEHUS paboTbl. KoHBekuus,
TENNonpoBOAHOCTb, U3NyYeHNE.

KonnyectBo TennoTbl. TennoémkocTb Tena. YaenbHas W MondpHas
TENNOEMKOCTM BellecTBa. YpaBHeHMe Manepa. YaenbHas TennoTta cropaHus TonnmBea.
Pacuét konuyectBa TennoTbl npwu Tennonepegade. [loHatne o6 agnabatHoMm
npouecce.

MepBbln 3aKOH TepmoguHaMukn. BHyTpeHHs aHeprms. KonudectBo TennoTbl U
paboTa kak Mepbl UBMEHEHNSA BHYTPEHHEN SHEPTMM TEPMOANHAMUNYECKOW CUCTEMBI.

BTopoi 3akoH TepmMoaMHaMUKM ANS paBHOBECHbLIX MPOLECCOB: Yepes 3afjaHHOe
pPaBHOBECHOE COCTOSIHWE TEPMOANHAMUYECKON CUCTEMbI MPOXOAUT €eAMHCTBEHHas
agnabata. AbcontoTHaa Temnepartypa.

BTopoii 3aKOH TepMOOAWHaMWKM ONA HEepPaBHOBECHbLIX MPOLECCOB: HEBO3MOXHO
nepegartb TennoTty ot 6onee xonogHoro tena kK 6onee Harpetomy 6e3 KOMMeHcaumm
(Knayawnyc). HeobpatnmocTb NpUpPOaHbIX NPOLIECCOB.

MpuHUMNbl gencTema TennoBblix MawnH. K.

MakcnmanbsHoe 3HadeHune K. Lukn KapHo.

JKkonornyeckme acnekTbl WCMONb30BaHUS TENnOBbIX ABuratenen. TennoBoe
3arpsisHEHME OKpYXKatoLen cpeabl.

TexHu4eckne ycTpomcTBa W  TEXHOMOrMYeckne MpPOLECChl:  XONOAMMbHUK,
KOHOAWUMOHEpP, Au3enbHbIn K KapbiopaTopHbid  ABuratenu, naposast TypOuHa,
NnoslyYeHMe CBEPXHU3KUX TemnepaTtyp, YyTunmsauusi «TEnsioBbIX» OTXOA0B C
MCNonb30BaHMEM TEMMOBOr0 Hacoca, yTunmsauust GMoopraHm4ecKkoro Tonnvea Ans
BbIpabOTKN «TEMMNOBOW» N 3NEKTPOIHEPIUN.

HdemoHcmpauyuu.

M3meHeHne TemnepaTypbl Npy agnabaTnyeckom pacluMpeEHNN.

BosayLHoe orHmeo.

CpaBHeHUe yaerbHbIX TEMNOEMKOCTEN BELLECTB.

Cnocobbl N3MeHeHUs1 BHYTPEHHEN SHEPTUN.

WccnepnosaHne aguabaTtHoro npouecca.

KoMmnbloTepHble MOLEeNV TENNOBLIX ABUraTenen.

YyeHu4yeckul 3kcrnnepumeHm, 1abopamopHbie pabombi, NpakMuKyM.

M3mepeHne yaensHOM TENNOEMKOCTH.

MccnenoBaHme npouecca oCTbiBaHUS BELLECTBA.

WccnepnosaHme aguabaTtHoro npouecca.

M3yyeHne B3aMMOCBSI3M 3JHEPIrMN  MEXMOJIEKYNSPHOrO B3aUMOLEWCTBUS U
TemnepaTypbl KUNEHUS XXUAKOCTEN.

Tema 3. AepecamHbie cocmosiHUs1 seujecmea. Pasoenie nepexoobil.

MapoobpasoBaHMe n KoHaeHcauusi. MicnapeHne u kuneHue. YaenbHas TennoTta
napoobpasoBaHus.

HacbilweHHble N HeHachbIWEeHHble Napbl. KauecTBeHHas 3aBUCMMOCTb MIAIOTHOCTU U
AaBMeHUsl HacCbIWEHHOro napa OT TemnepaTypbl, WX HEe3aBUCUMOCTb OT OOBbEMA
HaCbILLEHHOro napa. 3aBUCMMOCTb TeMNepaTypbl KUNEHNS OT AaBMEHUS B XNOKOCTH.

BnaxHocTb Bo3gyxa. ABContoTHas U OTHOCUTESIbHAsA BNaXXHOCTb.



Teéppoe Teno. Kpucrannuyeckne n amopdHbie Tena. AHM3OTPONUS CBOWCTB
Kpuctannos. [lnaBneHne wn kpuctannusauusa. YaenbHaa Tennota nnasBneHus.
Cybnumauums.

Hedopmaunn TBEpOOro Tena. PactsaxeHue un cxatme. Casur. Mogynb HOHra.
Mpegen ynpyrnx aedopmauuin.

TennoBoe paclMpeHne XUOKOCTEN W TBEPAbIX Ten, 00bLEMHOE U NUHENHoe
pacwmpeHne. AHrapMOHM3M TennoBbIX konebaHui 4YacTul BeLlecTBa Kak npuymMHa
TENNOBOro paclumMpeHnst Ten (Ha Ka4eCTBEHHOM YPOBHE).

lMpeobpasoBaHue 3Heprun B ha3oBbiX Nepexonax.

YpaBHeHue Tennosoro 6anaHca.

MoBepxHOCTHOe HaTskeHue. KoadpduuMeHT MNOBEPXHOCTHOIO  HaTSXKEHUS.
KanunnspHole saBnenus. [JaBneHue noa MWCKPUBIEHHOW MNOBEPXHOCTLIO XXWAKOCTU.
dopmyna Jlannaca.

TexHnyeckne ycTpomcTBa M TEXHOSOrMYeckMe npoLecchbl: XUAKAE KpucTansbl,
COBpPEMEHHbIE MaTepuarbl.

HdemoHncmpauyuu.

Tennosoe pacLinpeHue.

CBowncTBa HacblLWLEHHbIX MapoB.

Kunenue. KuneHne npu NoOHWXeHHOM AaBrneHuu.

M3mepeHne cusbl NOBEPXHOCTHOIrO HaTSXKEHUS.

OnbITbl C MbISTbHBIMWU NAEHKAMW.

CmauumBaHue.

KanunnsapHbele aBneHus.

Moaenu HeEHbIOTOHOBCKOW XUOKOCTW.

Cnocobbl namepeHnst BMaXHOCTU.

VccnegosaHue HarpeBaHA 1 NnaBfieHUst KPUCTaNM4eCcKoro BeLlecTsa.

Buabl necopmaumn.

HabniogeHne manbix gecopmaumi.

YueHuyeckull akcnepumeHm, nabopamopHbie pabomabl, NPaKMUKyM.

M3y4eHne 3aKkOHOMEPHOCTEN UCNAaPEHUS XXUAKOCTEN.

M3mepeHne ygenbHOM TENNOTLI NfaBneHns neaa.

M3y4eHne CBOMCTB HACbILEHHbIX NapoB.

M3mepeHne abCoMOTHOM BMAXHOCTU BO3dyxa W OLEHKa MacCbl napoB B
NOMELLEHNN.

N3mepeHne koadhdpuumeHTa noBEPXHOCTHOIO HaTSXKEHUS.

N3mepeHne moayns HOHra.

WccnepoBaHme  3aBucMMOCTM  gedpopmauum  pesvHOBOro  obpasua  oT
NPUTOXEHHOW K HEMY CUIbl.

Paspen 4. dnekTtpoanHamMmuka.

Tema 1. Snekmpu4eckoe noJie.

OnekTpusaumsa Ten wn e€ nposaABneHus. JnekTpuyeckun 3apsag. [sa Buaa
aneKkTpuyeckux  3apsgoB.  [1pOBOOHWMKW,  OWSNEKTPUKM U NOSTYNPOBOLHUKMN.
OneMeHTapHbIN ANEKTPUYECKU 3apas. 3aKOH COXpaHEHUs SNeKTpUYeckoro sapsaa.

B3anmopencteue 3apsagos. TodeyHble 3apsabl. 3akoH Kynoxa.

ArnekTpuyeckoe none. Ero gencrene Ha anekTpuyeckue 3apsabl.



Hanpsik€HHOCTb anekTpuyeckoro nons. MNMpobHbii 3apsa. JIMHUK HanpsXKEHHOCTH
anekTpuyeckoro nond. OQHOPOAHOE 3neKkTpuyeckoe nore.

[MoTeHunanbHOCTL anekTpocTaTtuyeckoro nons. PasHocTb noTeHunanoB w
HanpsbkeHue. [loTeHumanbHaa oHeprus 3apsga B 9MeKTpocTaTUYecKoM  rore.
MoTeHuman anekTpoctatuyeckoro nonsd. CBA3b HaNPsHXEHHOCTU MNONA U Pa3HOCTU
noTeHUWanoB [And  9MeKTpocTaTMyeckoro nons  (kak  OOHOPOAHOro, Tak W
Heo4HOPOOHOrO).

MpuHUMN cynepno3numm anekTpmuYeCcKnx nosien.

Mone ToyeyHoro 3apsga. [llone paBHOMepHO 3apsbkeHHOM cdoepbl. [lone
PaBHOMEPHO 3apshkeHHOro no o06bémMy wapa. [lone paBHOMEPHO 3apsXKEHHOW
GeckoHevHoM nnockocTn. KapTvHbl  NUHUA  HaNPSHXKEHHOCTW  3TUX  Nonen u
9KBUMNOTEHUMANbHbLIX NOBEPXHOCTEN.

lMpoBOAHMKKN B 3NIEeKTPOCTAaTUYECKOM Mofe. YCnoBne paBHOBECUS 3apsa0B.

AnanekTpukn B anekTpoctatnyeckom none. [uanektpuyeckas nNpoHMLAEMOCTb
BelllecTBa.

KoHoeHcaTop. OnekTPoEMKOCTb KOHAeHcaTopa. JNeKTPOEMKOCTb  MIIOCKOro
KOHAeHcaTopa.

MapannensHoe coeguHeHe KoHAeHcaTopoB. [locregoBaTenbHoe coefuHeHue
KOHOEeHCaTopOoB.

OHeprus 3apsKeHHOro KoHageHcaTopa.

[BMXXeHWe 3apsKeHHON YacTuubl B OAHOPOAHOM 31EKTPUYECKOM More.

TexHnyeckne ycTpoucTBa W TEXHONOrMYeckMe npouecchl:  3neKTpocKon,
ANEeKTPOMETp,  aneKkTpocTaTMyeckast 3awimTta, 3as3eMiieHne  anekTponpubopos,
KOHOeHcaTopsbl, reHepaTop BaH ge 'paadga.

HdemoHncmpauyuu.

YCTPONCTBO M NPUHLUUN OENCTBUA 3MEKTpoOMeETpa.

AneKkTprnyeckoe none 3apsKeHHbIX LWapUKoB.

OneKTpryeckoe nosne AByX 3apsKEHHbIX NNAaCTUH.

Mopenb anekTpocTaTudeckoro reHepatopa (BaH ae Npaada).

MpOBOOHUKKN B 9NEKTPUYECKOM Mose.

QrnekTpocTtaTuyeckas 3awuuTa.

YCTPOMNCTBO N JEeNCTBME KOHOEHCATopa NOCTOSAHHOMN U NEPEMEHHON EMKOCTH.

3aBUCMMOCTb 3NEKTPOEMKOCTU MMOCKOrO KOHAEHcaTtopa OT nnowiaan NnacTuH,
PacCTOSAHUSA MeXOy HAMU U ANINEKTPUYECKON NPOHULLAEMOCTN.

OHeprus aNeKTpUYEeCKoro Nosisi 3apshKeHHOro KoHageHcaTopa.

3apsiaka n paspsagka KoHgeHcaTopa Yepes pesncTop.

YyeHu4eckul akcrnepumeHm, 1abopamopHbie pabombl, NPaKMUuUKyM.

OueHkKa cun B3anMOAENCTBUSA 3apsKEHHbIX Ten.

HabniogeHne npeBpalleHns 3HeprMm 3apshKeHHOro KoHAeHcaTopa B 3HEpruto
n3ny4yeHust ceetoguoaa.

M3y4eHne npoTekaHusa Toka B Lenu, cogepxallen KoHgeHcaTop.

PacnpeneneHve pasHOCTM noTeHUuuanoB (HanpsikeHus) Npu nocrnegosaTenibHOM
coeIHEHUN KOHOEeHCaTopPOoB.

MccnepnosaHue paspsaga KoHgeHcaTopa Yepes pe3ncTop.

Tema 2. [locmosiHHbIU 351eKMpu4YecKull MokK.

Cwuna ToKa. NNOCTOSAHHbIN TOK.



YcnoBus CyLLeCTBOBaHUA MOCTOSIHHOMO 3f1EKTPUYECKOro Toka. MICTOYHWMKM TOKa.
Hanpsikenne U n 3[0C E.

3akoH Oma gns yvacTka uenm.

OneKkTpuyeckoe COMpoTuBeHne. 3aBUCUMOCTb COMPOTUBMEHNA OOHOPOLHOMO
NpoBOAHMKA OT €ro [AfAvHbl W Nfowaan MonepevyHoro ceyeHus.  YaenbHoe
CONpOTUBNEHNE BELLECTBA.

MocnepoBaTensHoe, napannenbHoe, CMellaHHOe CcoeAVHEeHUE MNPOBOAHMKOB.
Pac4yéeT pa3BeTBNEHHbIX anekTpudeckmx Lenen. Npasuna Kupxroda.

Pabota anektpuyeckoro Toka. 3akoH [xoyna—JleHua.

MoOLHOCTb 3neKkTpU4eckoro Toka. TennoBad MOLWHOCTb, Bbigensiemas Ha
pesncTope.

OC n BHYTPEHHEE CONPOTUBIIEHME UCTOYHMKA Toka. 3akoH Oma gns norHowm
(3amKkHyTOM) anekTpudeckon Lenn. MOLWHOCTbL UCTOYHMKA ToKa. KOpOTKOe 3amblKaHue.

KoHgeHcaTop B Lenun NOCTOSAHHOIO Toka.

TexHu4yeckne yCTpoMcTBa W TEXHOMOrM4yeckMe npoueccbl:  amnepmeTp,
BOJSIbTMETP, peocTaT, CHETUNK INEKTPUYECKON IHEPTUN.

HdemoHcmpauyuu.

M3mepeHne cunbl ToKa U HanpsiKeHus.

VccnepoBaHme 3aBUCUMOCTU CUIbl TOK@ OT HanpshKeHWsa Ang pesucTtopa, namnbl
HakanMBaHusa n ceeToanoaa.

3aBMCMMOCTb  COMPOTMBIIEHMA  LUITMHOPUYECKMX MNPOBOAHWKOB OT  OJINHBbI,
nnoLiaan nonepeyHoro ceveHnst 1 matepuana.

VccnepoBaHme 3aBUMCMMOCTM CUSbl TOKA OT COMPOTMBIEHUS MPU MOCTOSHHOM
HaNpsHKeHUW.

Mpamoe mnamepeHne 3OC. KopoTkoe 3amblKaHWe raribBaHMYECKOro afieMeHTa u
oLeHKa BHYTPEHHEro CONPOTUBIEHUS.

Cnocobbl coeanHeHnsa NCToOYHUKOB Toka, QLC 6aTtapen.

MccnepoBaHme pasHOCTM MOTEHLMAanoB Mexay MoncamMm UCTOYHMKA ToKa OT
CWnbl TOKa B LIEMNMW.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, IPaKMUKyM.

MccnepoBaHme cMeLaHHOro coeaMHeHNs Pe3NCTOPOB.

M3mepeHne yaenbHOro conpoTMBneHnsi NPOBOAHNKOB.

MccnepoBaHMe  3aBUCMMOCTM  CWMbl TOKA OT  HampsbkeHust Onst  namnbl
HakanMBaHus.

YBenuyeHve npegena namepeHnsa amnepmeTpa (BonbtmeTpa).

N3mepeHne 30C 1 BHyTPEHHErO CONPOTUBIIEHNS UCTOYHMKA TOKA.

NccnepoBaHme 3aBucumoctn 3C ranbBaHMYecKoro anemMeHTa OT BPeEMEHU Mnpu
KOPOTKOM 3aMblKaHWUN.

MccnepoBaHme pasHOCTM MOTEHLMAanoB Mexay MoncamMm UCTOYHMKA ToKa OT
CWnbl TOKa B LIEMNMW.

VccnepoBaHme 3aBUCUMOCTHM MOME3HOM MOLLLHOCTU UCTOYHMKA TOKa OT CUibl TOKa.

Tema 3. Toku e pa3sluYHbIX cpedax.

OnekTpuyeckas NpOBOAMMOCTb pasnUYHbIX BELLECTB. OneKTpoHHas
NPOBOAMMOCTb TBEPAbLIX MeTannoB. 3aBUCMMOCTb COMPOTMBIIEHMS MeTanfoB OT
Temnepatypbl. CBEpPXNPOBOANMOCTb.

ONeKTpUYeckun Tok B Bakyyme. CBONCTBA MEKTPOHHbIX My4YKOB.



MonynposoaHukn. CobcTBEHHas 1 NpuMecHasi NPOBOAMMOCTb MOJSTYNPOBOLAHUKOB.
CeovictBa p—n-nepexoaa. NonynpoBoaHMKoOBbIE NPMBOPLI.

ONEKTpUYEeCcKMn TOK B 3feKTponuTax. JnekTponuTuyeckass guccoumauus.
OnekTponus. 3akoHbl Papagesn onsa anekTponunsa.

OnekTpuyecknin Tok B rasax. CamocToATENbHbIN U HECAMOCTOATENbHbIN pa3psa.
PasnnyHble Tunbl camocTtoaTenbHOro paspsga. Monnus. MNnasma.

TexHnyeckne yCTponcTea v NpakTuyeckoe npuMeHeHue: raszopaspsgHble namribl,
9NEKTPOHHO-Ny4YeBass Tpybka, NONynpoBOAHWKOBbLIE NPUOOPbLI: AMOA, TPaH3UCTOP,
doToauon, ceseToauopn, ranbBaHWKa, padUHUPOBaHWE Meau, BbinnaBka antoMUHKUSA,
3NEeKTPOHHAas MUKPOCKOMUS.

HdemoHcmpayuu.

3aBUCMMOCTb CONPOTMBIIEHUS METansioB OT TeMnepaTypbl.

MpoBOAMMOCTb 3NEKTPOSNINTOB.

3akoHbl anekTponusa ®apages.

VckpoBown paspsag v NpoBOANUMOCTbL BO3ayXxa.

CpaBHeH1e NpoBOANMOCTM MeTarnsioB 1 NOMynpOBOLAHMKOB.

OAHOCTOPOHHSAS NPOBOANMOCTbL AnoAa.

YueHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

HabnogeHne anektponusa.

M3mepeHne 3apsga ogHOBaNEHTHOrO NMOHa.

MccnepoBaHme 3aBUCUMOCTM COMPOTUBIIEHMS TEPMOpPE3NCTopa OT TeMNepPaTypbl.

CHATMe BONbT-aMNepHOW XapakTepuUCTUKM anoaa.

DU3MYECKUN NPAKTUKYM.

Cnocobbl M3MepeHusi PU3NYECKMX BENUYMH C UCMOMb30BAHMEM aHaroroBbIX W
UMPOBBLIX M3MEpPUTENbHbIX NPUOGOPOB M KOMMBIOTEPHbLIX AATYMKOBbLIX CUCTEM.
ABCONIOTHLIE N OTHOCUTESbHbIE MOrPELHOCTU U3MEPEHUA (UNYECKUX BEMUYMH.
OueHKa rpaHuL, NorpeLlHoCcTeNn.

lMpoBeaeHne KOCBEHHbIX N3MEPEHUI, UCCNEeLOBAHUN 3aBUCUMOCTEN (PU3NYECKNX
BENUYNH, MNPOBEPKA MNPEeasIOKEHHbIX runote3 (Bolbop wn3 paboT, onucaHHbIX B
TeMaTndecknx pasgenax «YJYeHuU4Yeckunm IKCnepumeHT, nabopaTopHble paboThl,
NPaKTUKyM» ).

MexnpeameTHble CBA3MN.

N3yueHune kypca ¢unaunkm yrnybnéHHoro ypoBHs B 10 knacce ocyllecTBnsieTcs C
YYETOM coaepKaTenbHbIX MEXNPeaMETHbIX CBA3EN C KypcaMyn MaTeMaTuku, bruonoruu,
XUMUU, reorpaum n TEXHONOMH.

MexnpedmemHbie MOHsIMUsI, C8sI3aHHbIE€ C U3y4YeHUeM Memodoe8 Hay4YHO20
MOo3HaHUs: BNeHne, HayYHbIn gakT, runoTtesa, usndeckas BernmymHa, 3akoH, Teopus,
HabngeHne, 9KCNEPUMEHT, MoAenvpoBaHue, MoAenb, W3MepeHue, MOrpeLLuHoCTr
N3MepeHnin, namepuTenbHble Npnbopsl, Lmdposas nabopaTtopus.

Mamemamuka: peweHne cuctembl ypaBHeHWUn. JlnHenHasa cyHKums, napabona,
runepbona, ux rpaukn n ceoncTea. TpUroHoMeTpuyeckme YHKUUN: CUHYC, KOCUHYC,
Ta@HreHc, KOTaHreHC, OCHOBHOE TPUrOHOMETpUYEeCKoe TOoXAeCTBO. BekTtopbl u wmx
NPOEKLMM Ha OCY KOOpAMHAT, COXEHNE BEKTOPOB.

Buonozus: mexaHu4eckoe [OBMXEHWE B XMBOW npupoae, Auddysus, OCMocC,
TennoobMeH XMBbIX OPraHM3MOB, TEMSIOBOE 3arpsA3HEHME OKpyXawuwen cpeabl,
yTunu3aumss  BuoopraHudeckoro TonnmBa  ANA  BbIpaboOTKM  «TEnroBon» U



SNEKTPOIHEPrNN, MOBEPXHOCTHOE HATSXKEHUWE W KanunnsapHble SBNeHus B npupoae,
3NeKTpUYEecKne SBNEHNS B XXMBOW Npupoae.

Xumusi: pucKpeTHOe CTpPOEeHWe BeLLecTBa, CTPOEHME aTOMOB M MOJSEKysn, MOSb
BellecTBa, MonspHas Macca, MnoflydeHne HaHoMaTepuanoB, TernnoBble CBOWCTBA
TBEPAbLIX Temn, >XWOKOCTEM W rasoB, XWOKMe KpuUcTanmbl, 3MeKTpuyeckue CBOMCTBA
MeTannos, aneKkTponuTnyeckas anccoumaums, ranbBaHuKa, 9NEeKTPOHHas
MUKPOCKOMUS.

leoepadpusi: BNaxXHOCTb BO3ayxa, BETPbl, bBapomMeTp, TEpMOMETP.

TexHonozusi: npeobpasoBaHne ABMKEHUI C UCNOSTb30BAHNEM MEXAHU3MOB, YYET
CYXOr0 M >KUOKOTO TPEHUs B TEeXHWKE, CTaTU4EeCKUe KOHCTPYKUMM (KPOHLUTEWH,
peLléTyaTble KOHCTPYKUMN), NCNOSNb30BaHME 3aKOHOB COXPAHEHUSI MEXaHUKN B TEXHUKE
(rmpockon, BOOOMET U Apyrue), ABUraTerb BHYTPEHHEro cropaHus, naposasa TypouHa,
ObITOBOM  XONOAUSIbHUK,  KOHOULMOHEP, TEXHOMOMMU  MOSyYEHNA  COBPEMEHHbIX
mMaTepuarnoB, B TOM YuCrie HaHOMaTepuanoB, U1 HAHOTEXHOSOMMK, 3NeKTpocTaTMyeckas
3awuTa, 3a3emrieHme anekTponpnbopos, razopaspsaHbie namnbl, NOyNPOBOAHUKOBLIE
nNpubopkbl, ranbBaHuKa.

11 KNNACC

Paspen 4. dnekTtpoanHamMmuka.

Tema 4. MacHumHoe noise.

B3anmogencreme MNOCTOSAHHbIX MarHUTOB M MNPOBOAHUKOB C TOKOM. MarHuTtHoe
none. Bektop MarHUTHOM MHAYKUMK. MNprHLMN Cynepno3nunm MarHUTHbIX Nonen. JInHnm
MarHUTHOWN NHOYKLUNN.

MarHuTHOe none npoBOAHMKA C TOKOM (MPSIMOro MNpPOBOAHMKA, KaTyLKM W
KpyroBoro Butka). OnbIT Ipcreqa.

Cuna Amnepa, eé HanpaBneHne u Moayrib.

Cwuna JlopeHua, eé HanpaBneHne n moaynb. [BMXEHNE 3apsPKEHHOW YacTuubl B
OAHOpPOAHOM MarHuTHom none. PaboTta cunbl JlopeHua.

MarHuTHOe none B BewlecTBe. PeppomMarHeTuku, napa- u AgnamarHeTuKu.

TexHnyeckne ycTpomcTBa W TEXHONMOrMYeckue Mnpouecchbl: NPUMEHEHne
NMOCTOSAHHbLIX MarHMUTOB, 3JIEKTPOMAarHUTOB, TEeCTep-MyNnbTUMETP, JneKkTpoaBuraTenb
Akobu, yckopuTenn anemMeHTapHbIX YacTull.

HdemoHcmpayuu.

KapTvHa nWHUA WMHOYKUMW MarHUTHOrO nond MOfioCOBOro M NOAKOBOOOPA3HOro
NOCTOSAHHbIX MarHUTOB.

KapTmHa nNWUHMA MarHUTHOM WHAOYKUUM NONS ASIMHHOMO MPSIMOro NpoBOAHMKA W
3aMKHYTOro KOJSbLEeBOro NPOBOAHMKA, KaTyLLKM C TOKOM.

BaaumopencTemne gByx NPOBOLHMKOB C TOKOM.

Cwuna Amnepa.

HencTteue cunbl JlopeHua Ha MoHbI ANeKTponuTa.

HabniogeHne gBMXeHNSA Nyvka 3NeKTPOHOB B MarHUTHOM More.

MpuHUMN OENCTBUSA 3MEKTPOM3MEPUTENBHOIO npudopa MarHMTO3NEKTPUYECKON
CUCTEMBI.

YueHuyeckull akcnepumeHm, flabopamopHbie pabombl, MPakKMuKyM.

VccnepoBaHne MarHUTHOMO Mo NOCTOSAHHBIX MarHUTOB.



WccnepoBaHne cBoncTB heppOMarHeTMKOB.

MccnepoBaHme eNCTBMSA NOCTOSAHHOIO MarHMTa Ha pamMKy C TOKOM.

M3mepeHune cunel Amnepa.

N3yyeHne 3aBucuMoCTM cunbl AMnepa oT Cusbl Toka.

OnpegeneHve MarHMTHOM MHAOYKLMM Ha OCHOBE U3MepeHus cunbl AMnepa.

Tema 5. dnekmpomacHuUmMHasi UHOyKyusl.

fABneHne anekTpoMarHMTHOM MHAYKUMW. [MOTOK BEKTopa MarHUTHOM MHAYKUWW.
O0C wHAykumMn. 3akoH  anekTpomarHuTHoM  mHaykumm  ®apages. Buxpesoe
anekTpuyeckoe none. Tokn dyko.

9AC nHAayKunmn B NpOBOAHUKE, OBWXKYLLEMCS B O4HOPOLHOM MarHUTHOM Mofe.

MpaBuno JleHua.

MHOykTMBHOCTb. KaTywka MHOYKTMBHOCTM B LENM MOCTOSAHHOIO TOKa. fABneHue
camouHaykuuun. 3 C camonHayKUMK.

OHeprmsi MarHMTHOrO NONSA KaTyLUKN C TOKOM.

OneKkTpoMarHMTHoe norne.

TexHnyeckne ycTpomcTBa M TEXHOSOrMYECKMe MPOLECChl: MHOYKUMOHHASA MNeyb,
coneHoua, 3alumMTa oT dfeKkTpusauum Ten Npu ABUXKEHUN B MarHUTHOM none 3emnu.

HdemoHcmpauyuu.

HabnogeHne aBneHns anNeKTpoOMarHUTHOM MHAYKLMMW.

Wccneposanue 3aBucumocTtu 3 C nMHAYKLMM OT CKOPOCTN U3MEHEHNSA MAarHUTHOIO
noToka.

MpaBuno JleHua.

lMapeHne marHuTa B antoMmnHneBson (MegHomn) Tpybe.

fBneHne caMonHOYKUMN.

Wccnepnosanme 3aBucumoctn SC camoMHAOYKUUKM OT CKOPOCTU U3MEHEHUS CUMbI
TOKa B Lenw.

YueHuyeckull akcnepumeHm, nabopamopHbie pabombl, IPaKMUKyM.

VccnenoBaHme siBNEHNSA 3EKTPOMArHMTHOM NHOYKLNN.

OnpegeneHne NHOyKLMn BUXPEBOrO MarHUTHOMO Mossi.

MccnepoBaHue aBNEeHNS cCaMOMHAYKLMW.

Cbopka mogenun anekTpoMarHMTHOro reHepartopa.

Paspen 5. Kone6aHus n BosnHbI.

Tema 1. MexaHu4yeckue konebaHus.

KonebartenbHasa cuctema. CBoboaHble konebaHus.

FapmMmoHunyeckne konebaHus. KuHemaTudeckoe U AMHAMUYECKOE OMNUcaHue.
OHepreTnyeckoe onucaHne (3aKOH COXPaHEHWss MexaHW4eckon aHepruu). BbiBoa
ANHAMUYECKOrO OMUCaHUS FapMOHMYECKUX KonebaHunh u3 WUX SHEPreTU4EecKoro u
KMHEMAaTMUYECKOro ONMcaHus.

Amnnntyga mn dasa konebaHun. CBaA3b amnnuTydbl KonedbaHun UCXogHOoMn
BENNYUHBI C aMNnMTygamMm konebaHmim eé CKOPOCTU N YCKOPEHWUS.

Mepnog wn 4actota konebaHun. [lepmog manbix cBOGOAHBIX KonebaHun
MatemaTuyeckoro MaatHuka. lNepmog cBo60aHbIX konebaHnn NPYXMHHOrO MadTHMKA.

MoHaTne o 3aTyxawowmx konebaHumax. BblHyxOeHHble konebanus. PesoHaHc.
PesoHaHcHaa kpuBasa. BnuaHue 3aTyxaHus Ha BUL PE30HAHCHOW  KPUBOW.
ABTOKONEGaHMs.



TexHnyeckne ycTpoucTBa W TEXHOSOrMYeckMe npoueccbl: METPOHOM, Yachl,
Kayenu, My3blkanbHble MHCTPYMEHTbI, cerncmorpad.

HdemoHcmpayuu.

3anucb konebaTenbHOro ABMXEeHUS.

HabniogeHne He3aBMCMMOCTM nepuoda ManbiX KonebaHui rpysa Ha HUTKU OT
aMmnnnTyapl.

WccnepoBaHne 3aTtyxatrowmx konebaHwn m 3aBMCUMMOCTM nepuoga CBOOOAHBIX
KonebaHui OT CONPOTUBIIEHNS.

WccneposaHme konebaHun rpy3a Ha MaCCMBHOW  MPYXWUHE C  LEenbto
opMMpoBaHNA NpeacTaBneHnii 06 naeanbHOM MOAENN NPY>KMHHOIMO MasTHUKA.

3aKoH COXpaHeHUs HepPrum Npu konebaHnax rpysa Ha Npy>XUHe.

MccnenoBaHme BbiHYXOEHHbLIX KONebaHu.

HabniogeHne pesoHaHca.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

M3mepeHne nepmoaa cBoOOAHbIX konebaHnm HUTSAHOMO 1 MPYXNMHHOIO MasTHUKOB.

M3y4eHne 3aKOHOB OBWXEHUS TeNa B XoA4e konebaHui Ha ynpyrom nogeece.

M3y4eHne OBMXKEHNSA HUTAHOTO MasiTHUKA.

lMpeobpasoBaHue 3HepPrun B NPYXMHHOM MasiTHUKE.

WccneposaHue ybbiBaHNA aMnnnTyabl 3aTyxarloLwmx KonebaHun.

MccnenoBaHme BbiHYXOEHHbIX KONebaHu.

Tema 2. AnekmpomazHUMHbIe KonebaHusi.

KonebaTenbHbin  KOHTYp. CBobGOAHble  3nekTpoMarHutHole konebaHus B
noeanbHOM konebaTtenbHOM KoHType. ®opmyna TomcoHa. CBs3b aMmnnuTydbl 3apsga
KOHOeHcaTopa C aMnnnMTy4on Cunbl Toka B KonebaTtenbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPIMM B naeanbHOM KonebaTenbHOM KOHTYpE.

3aTtyxawoLwmne anekTpoMarHuTHole konebaHus. BblHy>XAeHHbIe 3NEeKTPOMarHuTHbIe
konebaHus.

MepemeHHbIn TOK. MOLWHOCTL NepeEMEHHOro Toka. AMNINTYAHOE U AENCTBYHOLLEE
3Ha4YeHMe Cunbl TOKa W HanpskeHWs npu  pasnuMyHon ¢opme 3aBUCMMOCTU
NepeMEHHOro Toka OT BPEMEHMW.

CuHycomaanbHbli  NepeMeHHbI  TOoK. Peanctop, koHaeHcaTtop M KaTyllka
WHOYKTUBHOCTU B LENM CUHYCOMOANbHOIO MEpPEMEHHOr0 Toka. Pe3oHaHC TOKOB.
Pe3oHaHCc HanpskeHu.

MpeanbHbin  TpaHcdopmaTop. [lpomsBoacTBo, nepegada  u  notpebneHue
31IEKTPUYECKON SHEPTUMN.

OKomormyeckme  pucku  Npu  NPOU3BOACTBE  3AnekTpoaHeprun.  KynbTypa
MCNOSb30BaHNSA NIEKTPOIHEPTMM B NOBCEOHEBHOM XXN3HMW.

TexHn4eckne ycTpomcTBa M TEXHOSOMMYECKNE MPOLECCHI: INEKTPUYECKUIN 3BOHOK,
reHepaTop NepeMeHHoro Toka, IMHUK anekTponepenau.

HdemoHcmpauyuu.

CBobogHbIE 3NEKTPOMArHNUTHbIE KonebaHus.

3aBMCUMOCTb 4acToTbl CBOOOAHLIX KonebaHunm OT MHAYKTUBHOCTU W EMKOCTU
KOHTYypa.

Ocuwunnorpammbl 3MEKTPOMarHUTHbIX konebdaHui.

"eHepaTop He3aTyxalowmx ANEKTPOMarHUTHbIX konebaHun.

Mopgenb anekTpoMarHMTHOro reHeparopa.



BbIHYy>XOeHHbIE CUHYcomnaarnbHble KorebaHus.

PesucTtop, kaTyLka MHOYKTUBHOCTU U KOHAEHCATOP B LEenu nepeMeHHoro Toka.

PesoHaHC npu nocnegoBaTeNbHOM — COEOVHEHUMUM  pe3ncTopa,  KaTyLlKu
WMHOYKTUBHOCTU N KOHAEHcaTopa.

YCTPOMCTBO N NpUHLMN ENCTBUA TpaHcdopmaTopa.

Mogenb nuHUM anekTponepeaayn.

YuyeHuyeckuli akcnepumeHm, nabopamopHbie pabombl, MPakKMUKyM.

N3yyeHne TpaHcdopmaTtopa.

MccnepoBaHne nepeMeHHOro Toka 4epe3 nocrefoBaTesibHO  COeOUHEHHbIe
KOHOEeHcaTop, KaTyLIKy U pe3ucTop.

HabniogeHne anekTpoMarHMTHOro pe3oHaHca.

WccnepoBaHme paboTbl ICTOYHMKOB CBETA B LIENU NepeMEHHOro Toka.

Tema 3. MexaHu4eckue u asfieKmpoMa2HUMHbI€ 80JIHbI.

MexaHu4eckne BOMHbI, YCMOBMS WX pacnpocTpaHeHusi. [lonepedHbie u
NpoAaonbHble BOMHbI. Meproa, CKOpOoCTb pacnpocTpaHeHus u AnvHa BosHbl. CBoncTBa
MeXaHMYeCKUX BOSTH: OTpaXKeHue, npenomreHne, nHTepgepeHums n audpakums.

3Byk. CkopocCTb 3BYyKa. [poMKOCTb 3BYyKa. BbicoTa ToHa. Tembp 3Byka.

LLlymoBOe 3arpsisHeHue okpyxatoLien cpegbl.

OneKTpoMarHUTHble BOSHbl. YCNOBUS U3MNyYEHUS] SNEKTPOMArHUTHbIX BOJIH.
B3anmHas opueHTaunsi BEKTOPOB B 3N1EKTPOMarHUTHOW BOSHE.

CBoKCTBa 3NEKTPOMArHUTHbIX BOJSIH: OTpaXkeHue, npenomneHve, nonspusauus,
NHTepdepeHUnsa N gudpakumsi.

Wkana anekTpoMarHUTHbIX BOMH. [lpMMeHeHMe 3neKTPOMarHUTHbIX BOMH B
TEXHUKE U ObITy.

MpyHUMNbI pagnoceasn n TeneesnaeHnsa. Pagnonokaums.

OneKkTpoMarHMTHoe 3arpsi3HeHue OKpyXKatoLen cpeabl.

TexHudeckne ycTpoucTBa UM MPaAKTUYECKOE MNPUMEHEHMEe: My3blKanbHble
WHCTPYMEHTbI, pagap, PagvuonpuéMHUK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub,
ynbTpa3ByKoBasi AMarHOCTMKa B TEXHUKE N MeULVHE.

HdemoHcmpauyuu.

O6pasoBaHue 1 pacnpocTpaHeHne NonepeYHbIX U NPOAONbHbIX BOSH.

Konebntowieecs Teno kak UCTOYHMK 3BYyKa.

3aBUCMMOCTb AJIMHbI BOSHbI OT YacTOTbl KonebaHun.

HabniogeHne oTpaxXeHns N NpesioMeHns MeEXaHUYECKMUX BOSTH.

HabnioageHne nHtepdepeHunn n gudpakumm MexaHn4eckmux BOSH.

AKyCTMYECKMI pe3oHaHC.

CeoicTBa ynbTpa3sByka U ero npuMMeHeHue.

HabniogeHne cBa3M rpOMKOCTM 3BYKA M BbICOTbI TOHA C aMnaUTy4OM M YacTOTOM
KonedaHun.

VccnenosaHve CBOWCTB 3MEKTPOMArHUTHbLIX BOJIH: OTpaXkeHue, nperioMmrieHue,
nonsipusaumd, gupakums, nHTepdepeHums.

O6HapyxeHne nHdpakpacHoro n yrnbTpadnoneToBoro U3nyvyeHun.

YyeHu4yeckul 3KkcrnepumeHm, 1abopamopHbie pabombl, MPakMuKyM.

3y4eHne napameTpoB 3BYKOBOW BOJSIHbI.

M3y4eHne pacnpocTpaHeHusi 3BYKOBbIX BOSIH B 3aMKHYTOM NPOCTPaHCTBE.

Tema 4. Onmuka.



lMpamMonMHenHoe pacnpocTpaHeHne cBeTa B oaHopogHou cpepe. Jlyd ceerta.
ToYeYHbIN NCTOYHMK CBETA.

OTpaxeHne cBeTa. 3akoHbl OTpaxeHus cBeTa. [MocTpoeHwe wusobpakeHun B
nnockom 3epkane. Ccepunyeckme 3epkana.

MpenomneHne ceeTa. 3akoHbl NpenoMneHus ceeta. ABCOMIOTHbLIM MOKasaTenb
npenomneHns. OTHOCUTENbHbIM NoKasaTenb nperioMmrieHns. [1OCTOAHCTBO 4acToThl
cBeTa M COOTHOLWIEHWe OMWH BOSH Npu nepexoge MOHOXPOMaTUYeCKoro cBeTa yepes
rpaHuLy pasgena gByx onTUYECKUX cpes.

Xopg nydven B npuame. Aucnepcus ceeta. CnoxHoln coctas 6enoro ceeTta. LiBeT.

[MonHoe BHyTpeHHee oTpaxeHue. [lpedenibHbIA Yyron MOMHOro BHYTPEHHEro
OTpaxKeHus.

Cobupatowme n paccemBarowme nuH3bl. ToOHKast nNnH3a. PoKycHoe paccTosiHue n
onTMyeckast cuna TOHKOW §nMH3bl. 3aBUCUMOCTb (POKYCHOrO PacCTOSHUS TOHKOM
chepmnyecKkon SIMH3bl OT €€ reoMeTpPUM U OTHOCUTESNBHOIO NoKasaTensa npesioMsIeHus.

dopmyna TOHKOW NIMH3bIl. YBenuyeHve, JaBaemMoe fIMH30MN.

Xon nyya, npowewero NMH3Y No4 MNPOU3BOSbHLIM YIIIOM K €€ rnaBHOM
onTnyeckon ocu. NMocTpoeHne n3obpaxxeHnin TOUKM U OTpe3ka NPsiMOn B cobupatroLmx n
pacceunBalrLmnX NIMH3ax U NX cuctemax.

OnTtnyeckne npubopsbl. Paspelwatowas cnocobHocTb. [Na3 kak onTtudeckas
cucTema.

Mpegernbl NPUMEHNMOCTN reOMETPUYECKON OMTUKN.

BonHoBas ontuka. UHTepdepeHumsa ceTa. KorepeHTHble UCTOYHMKK. YCrnoBus
HabMOeHNs MakCMMyMOB M MWHUMYMOB B WHTEPdEPEHLMOHHON KapTUHE OT OBYX
KOrepeHTHbIX MCTOYHUKOB. [prMMepbl KnacCu4ecknx MHTEPEPEHLMOHHBIX CXEM.

Oundpakuma ceeTa. [udpakumoHHasa peléTka. YcrnoBme HabnwogeHus rmaBHbIX
MakCMMyMOB Npu NageHn MOHOXPOMaTUYECKOro cBeTa Ha ANMPAKLUNOHHYIO PELLETKY.

Monsipnsaumsa ceeTa.

TexHnyeckne ycTponucTBa M TEXHONOMMYECKME MPOLIECCHI: OYKW, fyna, nepuckon,
doToannapar, MWKPOCKOMN, MPOEKUMOHHbIN annapat, MpPOCBETNIEHME  OMNTUKM,
BOJTOKOHHas onTuka, oM pakuMOHHAsA peLleTka.

HAdemoHcmpayuu.

3akoHbI OTpaXkeHus ceeTa.

VccnepnosaHue npenomMneHuns ceeTa.

HabntogeHne nonHOro BHyTpeHHero otpaxeHnd. Mogenb cBeToBoaa.

WccnenosaHme xofa CBETOBbLIX MYYKOB Yepes nnockonapansienbHyo nNiacTuHy u
npusmy.

WccnepoBaHme CBOMCTB U300paXKeHUN B NNH3AX.

Mopgenn mukpockona, Teneckona.

HabniogeHne nHtepgepeHumn ceeTa.

HabnogeHne UBETOB TOHKMX NNEHOK.

HabniogeHvne gudpakumm ceeta.

N3y4eHne gmudpakuMOHHON peLLETKN.

HabntogeHne andpakumoHHOro cnekrpa.

HabnogeHne gucnepcum ceeta.

HabnogeHne nonapusaumm ceeTa.

MpumeHeHne NoNAPoONaOB ANA U3YyYEeHUS MEXaHUYECKNX HanpPs>KEHW.



YyeHu4yeckul 3kcrnnepumeHm, 1abopamopHbie pabombi, NpakmMuKyM.

M3mepeHne nokasatensa npefioMmnieHns ctekna.

VccnepnosaHue 3aBUCUMOCTU (POKYCHOIO PaccTosiHUSA OT BellecTBa (Ha npumepe
XNOKUX FNINH3).

N3amepeHne hoKyCHOro pacCctosiHUs paccemBatoLLmnX JINHS.

Mony4eHne n3obpaxeHns B CUCTEME U3 MIIOCKOro 3epKkarna u fiMH3bI.

Mony4eHne n3obpaxeHnsa B cMCTEME N3 ABYX JIMH3.

KoHCTpynpoBaHue Teneckonm4ecknx CUCTEM.

HabniogeHne gudpakumm, nHTepdepeHLmmn n nonspusaumm ceeTa.

M3y4eHne nonspusaumm ceeta, OTPaXXEHHOIO OT NOBEPXHOCTU OUINEKTPUKA.

M3y4eHne nHtepdepeHunn nasepHoro n3nyyvyeHuns Ha AByx LWensx.

HabniogeHne gucnepcum.

HabniogeHne n nccnegosanne ampakuMoHHOIO CnekTpa.

M3mepeHne anmMHbl CBETOBOW BOJSIHbI.

MonyyeHne cnekTpa wu3nyvyeHus ceeToaModZa nNpu MOMOWM  AUdpPaKLMOHHON
PELUETKN.

Paspgen 6. OcHOBbI cneuuanbHOW TEOPUN OTHOCUTENBLHOCTMW.

MpaHULbl NPUMEHUMOCTWN Knaccu4eckon MexaHuku. [llocTynaTbl cneumansHon
TEOPUN OTHOCUTESIBHOCTM.

lMpocTpaHCTBEHHO-BpEMEHHON MHTepBan. lNpeobpasoBaHusa JlopeHua. Ycnosue
NPUYMHHOCTM. OTHOCUTENBHOCTL OAHOBPEMEHHOCTW. 3amefrieHne BpemMeHu U
COKpaLLleHune OfHbI.

OHeprus U UMNYnbC PenaTUBUCTCKON YacTULbI.

CBA3b MacCbl C 3HEpruen M UMMNyNbCOM PENATUBUCTCKOM 4YacTuubl. OHeprud
MOKOS1.

TexHnyeckne ycTpoucTBa W TEXHOMOIMYECKMe MnpoueccChbl:  CNyTHUKOBbLIE
NPUEMHUKN, YCKOPUTENN 3apsKEHHbIX YacTul,

Y4eHn4eckunin akCnepmmeHT, nabopaTtopHble paboTbl, MPaKTUKYM.

OnpegeneHve umnynbca U 3HEPruM pPenaTUBUCTCKMX YacTuy (no doTorpadusam
TPEKOB 3apsiKEHHbIX YacTuL, B MarHUTHOM Mone).

Paspen 7. KaHToBas du3uka.

Tema 1. KopnyckynsipHo-eos1Hoeol Oyasiu3m.

PaBHOBecHOe TennoBoe Wu3nyyeHue (M3nyvyeHme abConiTHO YEpHOro Tena).
3akoH cmelleHus BuHa. M'mnoTesa lNnaHka o KBaHTax.

@POTOHbI. JHEPTUS U UMNYIBC POTOHA.

doTtoacbdekt. OnbiTel A. . CtonetoBa. 3akoHbl POTO3dEKTA. YpaBHEHUE
OnHwTenHa ana dotoaddekTa. «KpacHas rpaHmuay» doTtoaddekra.

[aBneHue ceeTa (B YaCTHOCTU, JaBneHne ceBeTa Ha abCoNOTHO NOrMoLLaoLLyo U
abconoTHO oTpaxatowwyto noBepxHocTb). OnbITel 1. H. Jlebenesa.

BonHoBble cBouncTBa 4actuu. BonHbl ge Bpownns. OnuHa BonHbl ge bpowunsa u
pasMmepbl obnactu nokanusauuu ABWXYLLEeNCca YacTuubl. KoprycKynsipHO-BOSTHOBOM
ayanuam. Iundpakumnsa sNeKTpoHOB Ha KpucTanax.

Cneunduka wunamepeHnn B Mukpommpe. COOTHOLWEHUA HeonpeaenéHHOCTEN
"en3eHbepra.

TexHnyeckne yCTpoucTBa W  TEXHONOrMYeckMe Mnpouecchbl:  CNeKTpoMeTp,
oTO3NEMEHT, POTOAATUMK, TYHHENBHbBIA MUKPOCKON, CONTHEYHas GaTapesi, CBETOONOA.



HdemoHcmpayuu.

PoTOIhPEKT HA YCTAHOBKE C LIMHKOBOM MIaCTUHOM.

MccnenosaHue 3akOHOB BHeLWHero hotoaddekra.

WccneposaHue 3aBNCUMOCTU CONPOTUBNEHNS nonynpoBOAHUKOB oT
OCBELLEHHOCTMH.

CseToamoa.

ConHeyHas GaTapes.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

WccneposaHne dpotopesucTopa.

M3mepeHne noctosiHHoM naHka Ha OCcHOBe uccriefoBaHnsa poToaddekTa.

VccnenosaHve 3aBUCUMOCTU CUSbI TOKA Yepes3 CBETOAMO OT HaNpPsiKEHWUS.

Tema 2. du3suka amoma.

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

Moctynatbl bopa. N3ny4yeHne u nornoweHne GOTOHOB MNpu nepexoge atoma C
OLIHOrO YPOBHS 3HEPrnn Ha Opyrown.

Buabl cnektpoB. CnekTp YpoOBHEN SHEPrn aToMa BOAopoaa.

CnoHTaHHOEe 1 BbIHYXOEeHHOe U3nyyYeHue ceeta. J1asep.

TexHnyeckne ycTpomucTBa U TEXHOSOrMYECKNe NPOLIECChl: CrneKkTparbHbIN aHanu3
(cnekTpockon), nasep, KBAHTOBbLIN KOMMNbIOTEP.

HdemoHncmpauyuu.

Mogenb onbiTa Pe3epdopaa.

HabnogeHne nnHenyaTbiX CNEKTPOB.

YCTPOMNCTBO N OENCTBUE CYHETUYMKA MOHUIMPYHOLLMX YaCcTUL.

OnpepneneHvie AnNvHbl BOSTHbI NTA3ePHOrO N3Ny4YeHus.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabomsbl, MPaKMuKyM.

HabnogeHne nnHenyaToro cnekrpa.

MccnepoBaHve cnekTpa paspexeHHOro aTtoMapHOro BOAOpPOAa W M3MepeHue
nocrosiHHon Pngbepra.

Tema 3. duzuka amomMHO20 siI0pa u 3siIeMeHmapHbIX Yacmuuy,

HyknoHHas mogenb agpa Nensenbepra—/BaHeHko. 3apsag sapa. Maccosoe vncno
agpa. sotonebl.

PaguoaktnBHocTb. Anbda-pacnag. ONeKTPOHHbIN U NO3UTPOHHBIN BeTa-pacnag.
ramMma-nsnyyeHue.

3akoH pagnoakTMBHOro pacnaga. PagnoaktuBHble n3otonsl B npupoge. CeoncTtea
NOHU3MPYIOLWEro Uu3nydeHnsa. BnuaHue pagnoakTMBHOCTM Ha >KMBble OpPraHusmbl.
EcTecTBeHHbIN POH n3nyyvyeHus. losaumeTpus.

OHeprus cBs3u HYKNOHOB B gape. AaepHble cunbl. [ledekt macchl agpa.

AnepHble peakumn. [eneHne n cuHTe3 saep. fAaepHble peaktopbl. NMpobnemsl
yrnpaBnsieMoro TepMosigepHOro CUHTE3a. OKOMOrnMYyeckme acnekTbl pasBuTUS SOepHOM
SHEepreTUku.

MeToabl perucTpaumm n nccrnefoBaHus anemMeHTapHbIX YacTuL.

dyHOoameHTanbHble  B3aMMOAEWCTBMS.  BapuoHbl, Me30Hbl U FENTOHBbI.
MpencraBneHue o CtaHgapTHOW Moaenu. KBapk-rrnooHHaa Moaesb agpOHOB.

dusnka 3a npegenamu CtaHgapTHoW mopenwn. TémHas martepus M TEMHasd
SHeprus.



EOnHCTBO (hnsnyeckon KapTuUHbI MUpa.

TexHu4eckne ycTpomcTBa W TEXHOMOrM4YeckMe npoLecchl: A03MMETP, Kamepa
BunbcoHa, sgepHbIn peakTop, TEPMOSIAEPHbIN peakTop, atoMHass 6omba, MarHUTHO-
pe30oHaHcHasa Tomorpadus.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

MccnepnosaHue TpekoB YacTuy, (MO roToBbIM poTorpadusim).

MccnepoBaHme pagmMoakTMBHOIO ooHa C MCMONb30BaHMEM JO3NMETPa.

M3y4eHne nornowieHnst 6eta-yactuy, antoMmMHUEM.

Paspen 8. 9nemMeHTbl aCTPOHOMUU U aCTPOPUIUNKW.

OTanbl pasBuTMA acTpoHomuu. [MpuknagHoe U MUPOBO33PEHYECKOE 3HAYEHUE
acTpoHoMun. NMpUMEHMMOCTb 3aKOHOB (OM3MKM ANt OO bSACHEHUSA NPUPOAbI KOCMNUYECKNX
obbekToB.

MeTogobl  acTpoHOMMYECKMX  uccrnegoBaHuin. COBpPEMEHHbIE  OMTUYECKME
Teneckonbl, pagMoTeneckonbl, BHeaTMocepHas acTpOHOMUS.

Bug 3BésgHoro Heba. Co3Be3gusi, Apkue 3BE3Obl, MNNaHeTbl, UX BUAUMOE
ABWXEHME.

ConHeyvHas cuctema.

ConHue. ConHeYyHasa akTMBHOCTb. MIcTOYHMK aHeprim ConHua n 3B€3A.

3BE3abl, MX OCHOBHble XapaKTepucTuku. [uarpamma «cnekTpanbHbiA Knacc —
CBETMMOCTb». 3BE34bl [NaBHOW NocrneaoBaTeNibHOCTU. 3aBMCUMMOCTb «Macca —
CBETUMOCTb» A5 3BE3/ rMaBHOW nocnegoBaTenbHOCTU. BHYyTpeHHee CTpoeHue 3BE3A.
CoBpeMeHHble npeacTaBneHnst O npoucxoxaeHum u apontoumm ConHua wn 3BE3A.
OTanbl XXN3HW 3BE31.

MneuHbin Myt — Hawa [anaktuka. [lonoxeHne u aBwxkeHne ConHua B
Manaktvke. Tunbl ranaktuk. Paguoranaktkm u kBasapbl. YE€pHble Ablpbl B sapax
ranakTuk.

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

MacwTabHas cTpykTypa BceneHHon. MeTtaranakruka.

HepelwéHHble NpobnemMbl aCTPOHOMUM.

YyeHu4yeckue Habro0eHusl.

HabniogeHna 3BEé3gHoro Heba HEBOOPYXEHHBbIM [Mas3oM C WUCNONb30BaHUEM
KOMMNbIOTEPHbIX MPUITOXEHUN ANS onpeaeneHnsa nonoxeHus HebecHbiXx OOBbEKTOB Ha
KOHKPETHYI0 4aTy: OCHOBHble co3Be3aus CeBepHOro nonywapust U spkne 3Béaabl.

HabntogeHnunsa B Teneckon JlyHbl, NfiaHeT, TYMaHHOCTEN U 3BE34HbIX CKOMIEHWA.

DU3NYECKMIA NPAKTUKYM.

Cnocobbl M3aMepeHusi (pr3nYeckux BENUYMH C UCMOSIb30BaHMEM aHarnoroBbIX U
UMAPOBLIX M3MEpPUTENbHbIX MNPUOOPOB M KOMMbIOTEPHbLIX OaTYMKOBBLIX CUCTEM.
AGCOMIOTHbIE M OTHOCUTENbHbIE MOrPELUHOCTU U3MEPEHUN (OU3NYECKNX BEJTUYUH.
OueHka rpaHuL, NorpeLuHoOCTeN.

MpoBegeHne KOCBEHHbIX N3MEPEHMI, UCCNEeAOBaHUNA 3aBUCUMOCTEN OU3NYECKUX
BENUYNH, NpPOBEPKA MpPeasioKeHHbIX runote3 (Bolbop wn3 paboT, onucaHHbIX B
TeMaTUyeckMx pasgenax «YYeHu4eckun aIKcnepumeHT, nabopaTopHble paboThl,
MPaKTUKyM» ).

O6o6uwatouee noBTOpEHUe.



O6o6weHne 1 cuctemaTusaums cogepxaHma pasgenoB kypca «MexaHukay,
«MonekynsapHasa dusnka n TepMoanHamuka», «InektpoanHamukar», «KonebaHusa u
BONHbI», «OCHOBbI cneuuansHOW Teopun OTHOCUTESbHOCTU», «KBaHTOBasa dusnkay,
«3AnNemMeHTbl aCTPOHOMUKN N aCTPOOUINKNY.

Ponb on3nku n acTpoHOMUM B 9KOHOMUYECKOMW, TEXHONOMMYECKON, coLnansHON v
3TUYECKON cdrepax AeATeNbHOCTM YerioBeka, pofib U MeCTo PU3UKM N aCTPOHOMUN B
COBpPEMEHHOMN Hay4YHOW KapTUHE MuUpa, 3Ha4YeHue onvcaTesibHON, CUCTEMaTU3NPYIOLLIEN,
0O BACHUTENBHOM N NPOrHOCTUYECKON GOYHKLIMA OU3NYECKON TEOPUU, POSib OU3NYECKOMN
Teopum B OPMUPOBaAHUM MpPenCcTaBleHnn O (PU3MYECKOW KapTUHe Mupa, MeCTOo
PU3N4EeCcKon KapTuHbl MuMpa B OOLEM psay COBPEMEHHbIX €CTECTBEHHO-HaYYHbIX
npegcraBneHun o npupoae.

MexnpeameTHble CBA3MN.

M3ydeHne kypca dpunamkmn yrnybnéHHoro ypoBHa B 11 knacce ocyliecTBnsieTcs C
YYETOM coaepKaTerbHbIX MeXnpeaMeTHbIX CBA3en C KypcaMy MaTeMaTuku, bruonoruu,
XUMUWN, reorpadumn 1 TEXHOSOIMMN.

MexnpedmemHsbie MOHsIMusi, c8si3aHHbIE€ C U3y4YeHuUeM Memodoe8 Hay4YHOo20
MO3HaHUus: ABNeHne, Hay4Hbl PakT, rmnoTesa, pusmyeckas BennUnHa, 3aKoH, Teopus,
HabngeHne, 9KCNepUMEHT, MoAenvpoBaHve, Mofenb, W3MepeHue, MOrpeLlHoCTn
Nn3MepeHnin, nameputenbHble Npnbopsl, umMdposas nabopaTtopus.

Mamemamuka: pelieHne CUCTEMbl ypaBHEHUW. TpUroOHOMETpUYeckne PyHKUNN:
CUMHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXOECTBO.
BekTopbl M MX Npoekuun Ha OCUM KOOpAWMHAT, CNoXeHue BeKTOpoB. [1pon3BoAHble
aneMeHTapHbIX YHKUMIA. MNpuaHakn nogobusa TpeyronbHUKOB, onpeaeneHve nnowaau
NNockmx puryp n ob6béma ten.

Buosioeusi: anekTpudeckne SBNEHUA B >XMBOW npupode, konebatenbHble
ABWKEHUS B XXMBOW  Npupoge, 9SKOMOrm4yeckne puckM npu  nNpou3BoLCTBE
3NEKTPO3HEPrunu, 3ANEeKTPOMarHnTHoe 3arpsisHeHue OKpYyXatoLien cpeabl,
ynbTpa3ByKoBasi AMarHOCTMKa B MeauumHe, ONTUYECKME SIBIIEHUS B XXMBOKW Npupoae.

Xumus: CTpoeHe aTOMOB 1 MOMEKY, KpUcTannmdeckasa CTpykTypa TBEpabIX Ten,
MexaHu3Mbl 06pa3oBaHNA KpUCTaNIMYECKON PELLETKIN, CNEeKTPpasnbHbIA aHanua.

leoepacghusi: marHUTHbIE NMomntoca 3emnu, 3anexmn MarHUTHbIX pyd, POTOCbEMKA
3eMHOW NOBEPXHOCTU, cencmorpadd.

TexHomno2usi: NPUMEHEHWEe  MOCTOSAHHbIX  MAarHWTOB,  3NEKTPOMAarHUTOB,
anekTpoasuratens Akobu, reHepaTtop NEpPEMEHHOro ToKa, UHAYKUMOHHAsA neydb, SIMHUK
anekTponepeaay, anekTpoasuratenb, pagap, PagvuonpuéMHUK, TeneBu3op, aHTEeHHa,
TenedoH, CBY-neyb, ynbTpasBykoBas [OMarHOCTUKA B TEXHUKE, MNPOEKLMOHHbIN
annapar, BOJIOKOHHas OMNTMKa, CONHeYHas GaTapes, CNyTHUKOBbIE NPUEMHUKN, SaepHas
HepreTuKa 1 3KONorM4eckne acnekTbl €€ pasBuUTUS.



NMIAHANPYEMBIE PES3YJIbTATbI OCBOEHUA TMNPOIMPAMMBI MO ®U3SNKE HA
YPOBHE CPEOHEIO OBLEIMO OBPA3OBAHUNANMNYHOCTHBLIE PE3YJIBTATbI

JINYHOCTHDbIE PE3YJIbTATDI

JInyHoOCTHbIE pe3ynbTaTbl OCBOEHUA ydebHoro npeameta «dusmka» LOMKHbI
OTpaxaTb [OTOBHOCTb W  CNOCOBHOCTb  OOy4yarwmuxcsa  pyKOBOACTBOBATbLCA
chopMnpPOBaHHON  BHYTPEHHEW MO3ULMEN  JINYHOCTM, CUCTEMOW  LEHHOCTHbIX
OpUeHTauun, NO3NTUBHBLIX BHYTPEHHUX YBexaeHun, COOTBETCTBYIOWMX TPAaULNOHHBIM
LEeHHOCTAM pPOCCUMMCKOro o06LiecTBa, paclWMpeHNE >KU3HEHHOrO OnbiTa W onbiTa
AeATeNbHOCTM B Mpouecce peanu3auun OCHOBHbLIX HanpaBneHur BOCNUTaTeNbHOM
AEeATEeNbHOCTU, B TOM YKCIie B HYacTu:

rpaxgaHcKoro BOCNUTaHUA:

e COPMUPOBAHHOCTb PaXK4aHCKOM Mo3vumMm oby4darollerocs Kak akTUBHOIO U
OTBETCTBEHHOrO YfieHa poCccUmcKoro obLecTsa;

e MPUHATME  TPaAUUMOHHBIX  ObLleYenoBeYeCKMX  FYMaHUCTUYECKUX U
AEeMOKPaTUYECKUX LIEHHOCTEWN;

e T[OTOBHOCTb BECTU COBMECTHYI [OEesTeNbHOCTb B WHTEpecax rpakgaHCKoro
obwectBa, y4actBoBaTb B camMoynpaBreHun B  obpasoBaTenbHOM
opraHusauuu;

e yMeHMe B3aMMOAEeNCTBOBATb C coumaribHbIMU MHCTUTYTaMu B COOTBETCTBUN C
X PYHKUUAMUN N HA3HAYEHMEM;

e T[OTOBHOCTb K 'yMaHUTapHOM N BONOHTEPCKOM AeATENbHOCTN.

NaTpMoTUYECKOro BOCNUTaHUA:

e C(HOPMMPOBAHHOCTL POCCUNCKOM rpaXgaHCKOM NOEHTUYHOCTHU, NaTPUoTU3Ma;

e LEHHOCTHOE OTHOLEHME K T[OCYyAapCTBEHHbIM CUMBOSIAM, OOCTUXKEHUAM
POCCUNCKMX YYEHBIX B 06Nactu omsnkm n TexXHuKe.

AYXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

e CPOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOro NOBEAEHUS;

e CrnocoBHOCTb oOueHMBaTb CUTyauMIO M MPUHUMAaTb OCO3HAHHbIE peLleHns,
OPUEHTUNPYACb HA MOpasibHO-HPABCTBEHHbIE HOPMbl U LIEHHOCTU, B TOM 4uCrie
B AE€ATENTbHOCTU YYEHOTO;

e OCO3HaHWe NIMYHOro BKMNaga B NOCTPOEHME YyCTONYMBOro ByayLiero.

3CTEeTUYECKOro BOCNUTaHUSA:

e J3CTETUYECKOe OTHOLUEHWE K MUPY, BKMOYas 3CTETUKY Hay4yHOro TBOPYECTBA,
npucyLLero usnyeckon Hayke.

TPyAOBOro BOCNUTaHUSA:

e VHTEpeC K pasfiMyHbiM cdepam npodpeccuoHanbHOW OesATenbHOCTU, B TOM
yucne CBA3aHHbIM C (PU3NKON U TEXHWKOW, YMEHWe coBepluaTb OCO3HaHHbIN
Bblbop Oyaywen npodeccun n peanu3oBbiBaTb COOCTBEHHbIE XU3HEHHbIE
nnaHbl;

e T[OTOBHOCTb U CNOCOBHOCTbL K 06pa3oBaHMi0 U camoobpasoBaHUo B 06nacTu
OU3NKN Ha NPOTSXKEHNN BCEN XKN3HMW.

3KOJIOrM4ecKoro BOCNUTaHUA:



CHOPMMPOBAHHOCTb  9KOJTOMMYECKOW  KyIbTypbl, OCO3HaHue rnobanbHoro
Xapakrepa 3Konormyeckux npobnem;

nnaHMpoBaHMe 1 OCYLLEeCTBIIEHNe OENCTBUA B OKPYXatollen cpeae Ha OCHOoBe
3HaHuWs Lenen yCTOMYMBOro pa3BuUTUS YenioBeyecTBa;

paclumpeHne onbiTa OeATenbHOCTU 3KOMOrMYeckonm HanpaBfeHHOCTU Ha
OCHOBE MMEILLNXCH 3HAHUI NO PU3nKe.

UHeHHOCTUN Hay4YHOro no3HaHuA:

chOpPMMPOBAHHOCTL  MMPOBO33PEHUSI, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKOW HayKK;

OCO3HaHWEe LEHHOCTU HayyYHOW [OeaTenbHOCTM, FOTOBHOCTb B npolecce
M3ydeHust OU3MKNU  OCYLLECTBRATb MPOEKTHYI U MCCregoBaTeNbCKyH
AeATenbHOCTb MHAMBUAYANbLHO U B rpynne.

METAMNPEOMETHDBIE PE3YJIbTATbI

Mo3HaBaTenbHble YyHUBepcalnbHble y4ebHble AerncTBUA
BasoBble nornyeckue AencTBuUA:

camocTosTenbHO  dhopMynupoBaTb WM akTyanuauMpoBaTb  npobnemy,
paccmaTtpuBaTb €€ BCECTOPOHHE;

onpenensTb UenuM AesATeNnbHOCTW, 3agaBaTb NapamMeTpbl U KPUTEPUU KX
OOCTUXKEHUS;

BbISIBNSATb  3aKOHOMEPHOCTM U MPOTMBOPEYMS B  paccMaTpuMBaeMbIX
hU3nYECKNX SBNEHUSX;

paspabaTbiBaTb NnaH pelleHust NpobrnemMbl C Y4ETOM aHanm3a MMeEeRLLMXCS
mMaTepuarbHbIX U HeMaTepuarnbHbIX PeCcypCoB;

BHOCUTb KOPPEKTUBLI B AeATENbHOCTb, OLleHNMBaTb COOTBETCTBME Pe3yNbTaToB
LiensiM, OLleHMBAaTb PUCKM NOCINEACTBUNA AeATENbHOCTY;

KOOPAMHUPOBATL U BbINOMHATL paboTy B YCINOBUSIX pearnbHOro, BUPTyaribHOro
N KOMOBUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPEATUBHOE MbILLMIEHNE NPU PELLEHNMN XN3HEHHbIX NPOBEM.

BasoBble nccnegoBaTtenbCckue AeUCTBUA:

BNnageTb Hay4YHOW TEPMWHOMOMMEN, KITHOYEBBLIMU MOHATUAMM W MeTodaMu
Jo13MYecKon HayKu;

BnageTb HaBblkaMu y4ebHO-UCcneaoBaTenNnbCKoM U MPOEKTHON AeATENbHOCTU B
obnactn un3nKn, CNOCOBHOCTLIO N TOTOBHOCTBIO K CAMOCTOSTENTbHOMY MOUCKY
MEeTO0B peLleHnsa 3agay PU3nyYeckoro cogepXXaHus, NPUMeHeHUo pasnuyHbIX
MEeTO0B NO3HAHUS;

BNnagetTb BuAaMu [OedTeNbHOCTM MO [MOfyYEeHUI0 HOBOro 3HaHUSA, €ero
WHTepnpeTaumm, npeobpas3oBaHNo N NPUMEHEHUIO B Pa3fMYHbIX Yy4ebHbIX
CUTyauusix, B TOM Yucne npu co3gaHumn y4ebHbix NpoekToB B 06nactn pusnku;
BbISIBMATb  MPUYMHHO-CINEACTBEHHbIE CBA3W UM akTyanusupoBaTb 3agady,
BblABUraTb rMnoTesy eé pelleHus, HaxoAnTb apryMeHTbl AN goKa3aTenbcTBa
CBOUX YTBEPXAEHWI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHUS;



aHanM3npoBaTb MNOJflyYeHHble B XO4e peLleHus 3ajauv  pesynbTaThl,
KPUTUYECKN OLIEHMBaTb WX [OOCTOBEPHOCTb, MPOrHO3MPOBaTb WM3MEHEeHUE B
HOBbIX YCMOBUSX;

CTaBuTb W opMynMpoBaTb COOCTBEHHble 3adauM B obOpasoBaTerbHOM
[AeATEeNbHOCTU, B TOM YNUCIE NPU U3YYEHUN USNKN;

[laBaTb OLEHKY HOBbIM CUTYaLUsIM, OLLEHMBATb NPUOBPETEHHbIN OMbIT;

yMeTb MNepeHoCcUTb 3HaHMs no dusnke B MNpakTudeckyro obnacTtb
XN3HEeAeATeNbHOCTY;

YMeTb MHTErpupoBaTh 3HAHUS U3 pa3HbIX NPeAMETHbIX obnacren;

BblABUraTb HOBbIE MAEW, NpeanaraTb OpUrMHanbHble NOAXoAbl N PELUEHUS;
CTaBUTb NPOGnembl U 3a4a4un, onycKalLlmMe anbTepHATUBHbIE PELLEHNS.

Pa6oTta ¢ nicpopmaumen:

BNnageTb HaBblkamMu MOMyYeHUa MHGopMaunn U3MYecKoro cogepXaHusa u3s
MCTOYHMKOB pPasHbIX TUMOB, CAMOCTOATENBHO OCYLLECTBNATbL MOWUCK, aHanwus,
cucTeMaTmMsaumvio U MHTepnpeTaumio MHopMaunn pasnnyHbix BUOOB U opMm
npeacTaBneHus;

oueHnBaTb AOCTOBEPHOCTb MH(popMaLmy;

Mcnonb3oBaTh cpeacTBa MHPOPMALMOHHBLIX U KOMMYHUKALNOHHbBIX TEXHOSTOMI
B peleHUn KOTHUTUBHbBIX, KOMMYHUKATUBHbBIX M OPraHM3auMOHHbIX 3adad C
cobniogeHnem TpeboBaHUM 3ProHOMUKWU, TEXHUKM 6e30MacHOCTU, TUTMEHBI,
pecypcocbepexeHuns, NpaBoBbIX U 3TUYECKMX HOPM, HOPM MHOPMALMOHHON
©e3onacHocCTH;

co3fgaBaTb TeKCTbl (PM3MYECKOrO COAEpXaHus B pasnuyHbiX ¢opmartax ¢
YY4ETOM HasHayeHust WHdopmMaumm U UeneBon aygutopun, Bblbupas
onTUManbHy OpMy NpeAcTaBNeEHNS 1 BU3yanm3aumu.

KOMMYHMKaTMBHbIe YHUBepcalbHble y‘-IGGHbIe AenucTBuN:

OCyLLEeCTBNATb O6LLEHNE HA YpOoKaX PM3MKM U BO BHEYPOUYHOW AEATENBbHOCTY;
pacno3HaBaTb NPeAnOCbINKN KOHPIIMKTHBIX CUTYaUnUn N cMardatb KOHQIUKTI;
Pa3BEPHYTO M JIOTMYHO M3MaraTb CBOK TOYKY 3PEHUA C MCMNOSib30BaHUEM
S13bIKOBbIX CPEACTB;

NOHMMATb M MCNOSb30BaTb NpeuMMyLlecTBa KOMaHOHOW W MHAMBUOYaNbHON
paboTbl;

BblbMpaTb TEMATUKy U METOAbl COBMECTHbIX AENCTBUMA C Y4ETOM 0OOLMX
MHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YsieHa KOSnekTuBea;

npuHMMaTb  LEenM  COBMECTHOW  OeATenbHOCTW,  OpraHuM3oBbiBaTb W
KOOPANHMPOBATb AEUCTBUSA MO €€ LOCTMXKEHMUID: COCTaBnATb NiaH OEeUCTBUN,
pacnpeensTb pofnn ¢ y4ETOM MHEHUM y4acTHUMKOB, 0BCyxaaTb pes3ynbtaTbl
COBMECTHOM paboThbl;

oLeHMBaTb Ka4eCTBO CBOEro BKflaga WM Kakgoro yYacTHMKa KOMaH4bl B 06LmMN
peaynbTaT No paspaboTaHHbIM KPUTEPUSM;

npegnaratb HOBblE MPOEKTbl, OUeHMBATb WAEW C MNO3ULMN  HOBU3HBI,
OPUTMHANbHOCTN, NPAKTUYECKON 3HAYNUMOCTMU;

OCyLLeCTBNATbL MO3UTUBHOE CTpaTernyeckoe nosedeHVe B  pPasfiMyHbIX
CUTyauusix, NPOSsIBNATb TBOPYECTBO M BOOOpakeHne, ObiTb MHULMATUBHbBIM.

PerynaTuBHble yHuBepcanbHble y4eOHble AeUCTBUS



CamoopraHunsauus:

CaMOCTOATENbHO OCYLLECTBMATbL MO3HaBaTelNbHY AeATeNbHOCTb B obnactu
PU3NKN N aCTPOHOMUK, BbIABMAATbL NPoOGnembl, CTaBuTb U POpMynupoBaTb
COOCTBEHHbIE 3a4a4u;

CaMOCTOATENbHO COCTaBNATb MMaH peLlleHUs Pacyé€THbIX N KayeCTBEHHbIX
3afay, nnaH BbIMNOMHEHUS MNPAKTUYEeCKOW paboTbl C YYETOM UMELLUXCS
pecypcoB, COBCTBEHHbIX BO3MOXHOCTEN N NPeAnOYTEHNN;

AaBaTb OLEHKY HOBbIM CUTyaUUsM;

paclnpsaTb pamkn y4ebHOro npeameTa Ha OCHOBE NMUYHbIX NPeanoYTeHUN;
Aenatb OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb ero, OpaTb Ha cebsa
OTBETCTBEHHOCTb 3a peLUeHue;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTb (POPMUPOBAHUIO U  MPOSBIIEHUIO apyauuum B obnacTtu
du13MKM, MOCTOSHHO MOBbIWATL CBOW 0OpasoBaTenbHbIN U KYNbTYPHbIN
YPOBEHb.

CaMOKOHTpO.l'Ib, 3MOLMOHANbHbIN UHTENNEKT:

AaBaTb OLEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTUBbI B OEATENbHOCTb,
oueHnBaTb COOTBETCTBUE Pe3yNnbTaToB LernsMm;

BNnageTb  HaBblkamMuM  MO3HaBaTeNbHOM  pednekcMm  Kak  OCO3HaHUSA
COBEpPLUAEMbIX OENCTBUA U MbICIIUTENbHbBIX MPOLIECCOB, MX pPe3ynbTaToB WU
OCHOBaHWUM;

MCnonb3oBaTb NPUMEMbI pednekcun Ans OLUEHKM cUTyauuu, Bbibopa BEPHOrO
peLleHns:;

YMETb OLEHMBATb PUCKM W CBOEBPEMEHHO TMPUHMMATb PELUEHUST MO WX
CHWKEHWUIO;

npUHMMaTb MOTUBbI W aprymeHTbl OpyrMx npu adHanu3e pes3ynbTaToB
AesaTenbHOCTY;

npuHUMaTb cebsi, NOHMMasa CBOW HEAOCTaTKN U JOCTOUHCTBA;

NPUHUMATL MOTMBbI W apryMeHTbl Apyrux npu aHanmse pesynbTaToB
NeATenbHOCTH;

npu3HaBaTb CBOE NpaBo U NpaBo APYrnX Ha OLLMOKM.

B npouecce JOCTMXKEHUSA NMUYHOCTHLIX pe3ynbTaToB OCBOEHUSA NporpamMmmbl No ousmke
ANna ypoBHA cpefHero obulero obpasoBaHus y 0By4qaloLMXCA COBEPLUEHCTBYETCH
9MOLUMOHAsbHBIN UHTENNEKT, NpegnonaratLwmin coopMUPOBaHHOCTb:

CaMOCO3HaHUs1, BKIOYaOLWEro crnocobHOCTb NOHUMAaTb CBOE 3MOLMOHanNbHOe
COCTOSHME, BMOETb HanpaBfieHusi pas3BUTMUS COBCTBEHHOW 3MOLIMOHAaNbHON
ccepbl, 6bITb YBEPEHHBIM B CeOE;

camMoperynupoBaHusl, BKMOYAKOLWEro CaMOKOHTPOSb, YMEHWEe MpUHUMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBeAEHWe, CnocoBHOCTb aganTupoBaTbCA K
SMOUMOHAIbHbIM U3MEHEHNAM W MpPOsIBAATb [MOKOCTb, ObITb OTKPbITHIM
HOBOMY;

BHYTPEHHEN MOTMBAUUKM, BKIOYaKOLWEN CTpeMIeHne K OOCTMXKEHUO uenuv u
ycnexy, OnTUMU3M, UHULMATUBHOCTb, YMEHMEe OeNCcTBOBaTb, UCXOAA U3 CBOUX
BO3MOXXHOCTEW;



aMnaTuuv, BKIOYaloLlen CnocobHOCTb MOHUMATb 3MOLMOHANbHOE COCTOsIHWME
OPYMUX, Y4UTbiBaTb €ro Mnpu OCYLLECTBIIEHMM OOLLEeHUsl, CnocobHOCTb K
COYYBCTBMIO 1 CONEPEXMBAHUIO;

coumanbHbIX HABbIKOB, BKIOYAOLMX CNOCOBHOCTL BbICTpanBaTb OTHOLUEHUS C
APYTUMW NoAbMK, 3aB60TUTBLCS, NPOSIBNATbL MHTEPEC U pa3peLlaTb KOHMUKTbI.

MPEAOMETHBIE PE3YJIbTATbI

K koHUy o0y4yeHunsa B 10 knacce npegMeTHble pesynbTaTbl Ha Yriy6néHHOM ypoBHE
AOJDKHBI OTpaXKaTb CROPMUPOBAHHOCTL Y 0ByYaloLNXCA YMEHWUM:

NOHMMaTb POfb PU3MKM B IKOHOMMUYECKOW, TEXHONOMMYECKON, 3KOMOrMYECKOn,
coumanbHOM M 3TUYECKOM cdepax AeATeNbHOCTU 4YerioBeka, posfib U MeCTo
13MKM B COBPEMEHHOW Hay4yHOW KapTUHE Mupa, 3Ha4yeHue onucaTesibHOW,
cucTteMaTmsnpyrowen, OBBACHUTENBHOM U NPOrHOCTUYECKON  PYHKLNI
oM3NYECKON TEOPUM — MEXAHMKN, MOMEKYNAPHON PU3UKN U TEPMOANHAMMUKM,
pornb (usmyeckon Teopum B OOPMMPOBaHUM NpeacTaBneHnn o Ou3ndeckomn
KapTUHe Mupa;

pasnuyatb ycroBus NPUMEHUMOCTU Mogernen usndeckux Ten n npoLeccos
(sBNeHun): nHepumanbHass cucTtemMa OTcYyéTa, abcontoTHO TBEPAOE Tero,
MaTepuanbHaa TOo4Kka, PaBHOYCKOPEHHOe [ABWXeHue, cBobogHoe nageHue,
abconTHO ynpyras gedopmauusi, abCconoTHO ynpyroe wn  abcontoTHO
Heynpyroe CTOMKHOBEHWS, MOEenuM rasa, >KMOKOCTM U TBEPOOro
(Kpuctannuyeckoro) Tena, uaeanbHbIM ras, TOYEYHbIN 3aps, OOHOPOAHOE
aneKkTpuyeckoe none;

pasnuyaTb ycrnosus (rpaHuubl, 06r1actn) NPUMEHNMOCTN PU3NYECKMUX 3aKOHOB,
noHMMaTb  BCceoOWMM  xapaktep  dyHOAAMeHTanbHbIX  3aKOHOB W
OrpaHNYeHHOCTb UCMNOSb30BaHUS YaCTHbIX 3aKOHOB;

aHanuanpoBaTb U OOBACHATbL MEXaHUYEeCKME NPOLECCHl U ABMNEHUS, UCMNOSb3YS
OCHOBHbIE MOMOXEHUS U 3aKOHbI MEeXaHUKN (OTHOCUTESTbHOCTb MEXaHUYeCKOro
ABWXXEHUS, dopmyrbl KMHEMATUKN PaBHOYCKOPEHHOIO  OBWXKEHWS,
npeobpasoBaHusa Manunes onsi CKOPOCTU N NepemMeLLeHns, 3akoHbl HbloToHa,
NPUHUMN OTHOCUTENbHOCTU [anunes, 3akOH BCEMWPHOIO TArOTEHMUS, 3aKOHbI
COXPaHEeHUs UMNyfbCa M MEXaHUYECKOW 3Hepruu, cBA3b paboTbl cumnbl C
N3MEHEHNEM MEXaHUYECKOW 3HEpPrun, yCcrnoBus paBHOBECUS TBEPAOro tena),
npu 9TOM MCMONb30BaTb MaTeMaTU4ecKoe BblpaXKeHMe 3aKOHOB, YKa3blBaTb
YyCrOBMS MPUMEHMMOCTM (PU3NYECKMX 3aKOHOB: npeobpasoBaHun [anunes,
BTOPOro M TpeTbero 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEeHUst uMmnynbca wu
MEXaHWYEeCKOW IHEPrumn, 3aKkoHa BCEMUPHOIO TArOTEHUS;

aHanuampoBaTb U OOBACHATbL TEMMOBble MPOLECChl U SABIEHUS, MCMOMb3ys
OCHOBHble nosioxeHns MKT ©n 3aKkoHbl  MONEKYNnApHOM  PU3MKN U
TepMoaNHaAMUKN (CBA3b AaBMNeHWs uaeanbHOro rasa co cpeaHen KMHeTu4YecKom
9Hepruen TenmnoBOro [ABWXKEHUS U KOHUEHTpauuenh ero Moriekyn, CBS3b
TemnepaTypbl BellecTBa CO CpedHen KUHEeTUYEeCKOW 3JHepruen TensioBoro
ABWXEHUS ero 4acTuuy, CBA3b AaBreHUs uaearnbHOro rasa C KOHUEeHTpauuen
MOJEKYIN U ero Temnepartypon, ypasHeHne MeHpeneesa—KnanenpoHa, nepsbin



3aKOH TepMOAMHaMMKK, 3aKOH COXPaHEeHUs 3HepruvM B TENSoBbIX npoueccax),
npu 9TOM MCMNONb30BaTb MaTeMaTU4ecKoe BblpaXKeHMe 3aKOHOB, YKa3blBaTb
yCrioBusi MPUMEHUMOCTU YpaBHeHna Mengeneesa—KnanenpoHa;
aHanuampoBaTb N OOBACHATb ANEKTPUYECKME SABMEHMUS, UCMNOMb3Yst OCHOBHbIE
NONOXEHNA U 3aKOHbI ANEKTPOANHAMUKN (3aKOH COXPaHEHUs1 3reKTPUYEeCcKoro
3apsga, 3akoH KynoHa, noTeHuManbHOCTb 3MeKTPoCTaTMYeCcKoro Mons,
NPVHUMN Cyneprno3nLmm anekTpuyYecknx nonen, npu 3ToM ykasbiBasi yCrioBus
NPUMEHNMOCTN 3akoHa KyrnoHa, a Takke NpakTU4eCKN BaXKHble COOTHOLLUEHUSA:
3akoHbl OMa ansa yyactka uenu v ansa 3amKHyTOM 3NeKTPUYeckoun Lenu, 3akoH
xoynsa—JSleHua, npasuna Kupxroda, 3akoHbl Papages ans anekrponmsa);
onucbiBaTb (puU3ndeckne npoueccbl U SABNEHUs,, WCNOMb3ys BeSIUMYUHbI:
nepemMeLleHne, CKOPOCTb, YCKOPEeHue, NUMNynbC Tena u cUcTeMbl Tes, cuna,
MOMEHT Cunbl, AaBrneHue, NoTeHuManbHas 3Heprusi, KMHeTudeckass aHeprus,
MexaHuyeckas aHeprus, paboTta cwunbl, LEHTPOCTPEMUTENBHOE YCKOPEHue,
cuna TSKeCTW, cuna  ynpyroctu, cuna TPeHUs,, MOLWLHOCTb, 3Heprus
B3anMoAencTeusa Tena ¢ 3eMnén B6nNm3nM e€ noBepxHOCTU, SHEPrnusa ynpyrom
Aecopmaunn NpPyXuHbl, KONMMYECTBO TensnoThl, abcontoTHas TemnepaTtypa
Tena, paboTa B TepMOAWHAMWKEe, BHYTPEHHSS 3Heprns wmuaearnbHOro
OAHOATOMHOrO rasa, paboTta ugeanbHOro rasa, OTHOCUTESIbHAA BIAXHOCTb
Bo3ayxa, KO woeanbHOro TenmnoBOro ABWratens; 3nekTpuyeckoe rnorne,
HaNPsHPKEHHOCTb  ANIEKTPUYECKOro MOMsi, HanpsPkEHHOCTb MNOMSA  TOYEYHOro
3apsga vnm 3apskKeHHOro wapa B BakKyyme W B OMANEKTpuKe, noTeHuuman
3NEeKTPOCTaTUYECKOro Nons, pa3HOCTb NOTEHUMANOB, SNEeKTPoaBUXKYLLAa cuna,
cuna Toka, HanpsKeHue, MOLLHOCTb TOKa, dfeKkTpuyeckas €éMKOCTb MIIOCKOro
KOHAeHcaTopa, COMPOTMBIIEHME Yy4yacTka Luenu C nocnefoBatenbHbiM - U
napannenbHbiM COeAMHEHMEM pPE3NCTOPOB, 3HEPruUsi 3NEKTPUYECKOro nons
KOHOeHcaTopa;

00BACHATL OCOBEHHOCTU NPOTEKaHUA U3NYECKUX SBFMEHUI: MeXaHW4eckoe
ABWXeHWe, TennoBoe ABWXKEHWE 4acTul BellecTBa, TEMSIOBOE paBHOBECHUE,
OpoyHOBCKOE ABWXeHue, anddysus, UcnapeHue, KUneHme u KoHAeHcaums,
nnasneHMe U KpuUcTannusauusi,  HanpasfieHHOCTb  Tennonepeayu,
aneKkTpusaumsa  Ten, 93KBUMOTEHUMANbHOCTb MOBEPXHOCTU  3apPAXKEHHOro
NPOBOOHUKA;

NpoBOOUTL UCCredoBaHWEe 3aBUCUMOCTU OLHOW (PU3NYECKOW BENUYUHBI OT
APYro C MUCNOSfib30BaHMEM MPAMbIX U3MEPEHUW, NPU 3TOM KOHCTPyMpoBaTb
YyCTaHOBKY, (bMKCUpoBaTb pe3ynbTaTbl NOSTYYEHHOW 3aBUCUMOCTU (PU3NYECKNX
BENUYUH B BUAE rpadouMKoB C YH4ETOM abCOSMOTHBIX MOrpeLLlHOCTEN U3MEPEHNN,
Aenatb BbIBOAbI MO pe3yrbTaTtaM UccreaoBaHus;

NPOBOAUTL KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENUYNH, NPU 3TOM BblbUpaThb
ONTMMarbHbIN METOS U3MEPEHUS!, OLeHNBaTb abCOMOTHbIE U OTHOCUTESbHbIE
NOrpeLIHOCTU NMPSAMbIX U KOCBEHHbIX N3MEPEHWUI;

NPOBOAUTL OMbITbl MO MPOBEPKE MPEANOXEeHHOW TrMnoTesbl: NnaHMpoBaTb
SKCNEepUMEHT, cobupaTb 3KCNepuMeHTarbHyt YCTaHOBKY, aHanuv3vMpoBaTb
nofnyyYeHHble pesynbTaTbl W fenaTb BbIBO4 O CTaTyce npeanoXeHHOu
rmnoTessbl;



cobnogaTte npasuna 6e3onacHoro Tpyaa npu nNpoBeAeHun uccrnenoBaHui B
pamMKax y4ebHOro akcnepmmMeHTa, npakTukyma n y4ebHo-mccrnegoBaTenbCKom m
NPOEKTHON OeATEeNbHOCTU C UCMONb30BaHUEM WU3MEPUTESbHBLIX YCTPOWCTB U
nabopaTtopHoro obopyaoBaHus;

pellaTb pacy€THble 3aa4n C ABHO 3aaHHOWN U HEABHO 3aaHHON (On3NYECKON
MOAENbIO: Ha OCHOBaHWWM aHanui3a ycrnoBus 060CHOBbIBaTb  BbIGOP
dusmyeckon Mogenu, oTBevawwen TpeboBaHMAM 3agayvn, NPUMEHATb
doopMyribl, 3aKOHbI, 3aKOHOMEPHOCTU U MOCTynaTbl PU3NYECKMX TEOPUN Npu
MCMonb30BaHMM MaTEMATUYECKMX METOAOB peLleHus 3adad, NpoBOAUTb
pacyé€Tbl HA OCHOBAHMM UMEILUNXCA AaHHbIX, aHanNM3npoBaTb pe3yrbTaTbl U
KOppEeKTUpOBaTb MeTOAbl PELLEHUS C YH4ETOM MONYyYEHHbIX pPe3ynbTaToB;
pewaTtb KadeCTBEHHble 3agauun, TpebdyLlmne NPUMEHEHNS 3HAHUA U3 Pa3HbIX
pas3fenoB Kypca ou3uku, a Takke UHTerpauum 3HaHurM n3 gpyrux npegmeTos
€CTEeCTBEHHO-Hay4yHOro  uuMKna: BbICTpamBaTb  JIOTMYECKYHD  LIEMOYKY
pPacCy)XAEeHUM C OnopoM Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
domsnyeckme aBneHns;

NCNonb30BaTbh TEOPETUYECKME 3HAHUA ON1S1 OOBACHEHNSA OCHOBHbLIX MPUHLMUMNOB
paboThbl N3MEpPUTENbHbIX  NPUBOPOB, TEXHUYECKMX  YCTPOWUCTB n
TEXHOSTOrMYECKMX NPOLECCOB;

NpUBOAUTL NPUMEpPHLI BKaga POCCUUCKUX U 3apybexHbIX YYEHbIX-PU3MKOB B
pa3BUTUE Haykn, B 0ObACHEHME NPOLLECCOB OKPYXXaloLero Mmpa, B pasBuTmue
TEXHUKN N TEXHONOTNIA;

aHanuanpoBaTb M OLEHMBaTb MNOCNeAcTBMS ObITOBOM UM MPOM3BOACTBEHHOM
AeATenbHOCTN YenoBeka, CBA3aHHOM C (OU3NYECKMMU NpoLieccamu, ¢ no3unLmm
3Konorn4yeckom BGesonacHocTH, npeacTasfeHnmn o} pauMoHanbHOM
NpUPOLONONb30BaHMN, a Takke pasyMHOM UCMOMb30BaHUM JOCTUXKEHUA HaYKK
N TEXHONOMIN ANSA AanbHENLWEro pasBmTMs YenoBeYeckoro obLecTBa;
NPUMEHATb pasfnn4yHble cnocobbl pabdoTbl ¢ WHpopmMaumen GuU3nYecKoro
cogepXaHma  C  MCMNOSfIb30BaHMEM  COBPEMEHHbBIX  MHGOPMAaLMOHHbIX
TEXHOMOIrMA, NpU 3TOM WCMOMb30BaTb COBPEMEHHbLIE MH(OPMALMOHHbIE
TEXHOMOrMM Ans noucka, nepepaboTkn u npeabaBneHus y4ebHOM M Hay4dHO-
nonynsipHow nHdopMauuu, CTPYKTYpMpOBaHUS n MHTEepnpeTaunmn
WHpoOpMaUUK, MOMYYEHHOM U3  Pa3fIMYHBIX  UCTOYHUKOB,  KPUTUYECKMU
aHanusnpoBaTb MonyyYyaemyo MHopMaumio U OUeHMBaTb €€ OOCTOBEPHOCTb
KaKk Ha OCHOBE MMEILLUNXCA 3HAHWW, TaKk U Ha OCHOBE aHanu3a MCTOYHMKAa
NHdopMauunu;

NPosiBASATb OpraHn3aLMOHHbIE U NO3HaBaTESIbHbIE YMEHUS CaMOCTOATENBHOIO
npnobpeTeHnss HOBbIX 3HAHWU B MPOLIECCE BbINOSTHEHNSA MPOEKTHBIX N y4eBHO-
nccnenoBaTesnibCknx pabor;

pabotatb B rpynne C WCMNOSIHEHWEM pPasfNU4YHbIX COoUManbHbIX pPOnewn,
nnaHupoBaTtb paboTy rpynnbl, pauuoHanbHO pacnpenensTb AesATENbHOCTb B
HeCTaHOApPTHbIX CUTyauusix, adeKkBaTHO OUeHMBaTb BKMa4 Kaxaoro wus
YYaCTHMKOB Fpynnbl B peLLeHne paccmaTpmBaemon npobnemsi;

NposiBNATbL MOTMBaUMIO K Oyayuiern npodeccnoHanbHOW AeATenbHOCTU Mo
cneumnanbHOCTAM (OU3UKO-TEXHUYECKOro npoduns.



K koHUy oOy4yeHunsa B 11 knacce npegMeTHble pes3ynbTaTbl Ha yrrybrnéHHOM ypoBHE
AOIMKHbI OTpaXkaTb COOPMUPOBAHHOCTb Yy 0BYyYaloLLMXCA YMEHWIA:

NOHMMaTb POfb (PU3NKMU B SKOHOMWUYECKOW, TEXHONMOIMYECKOMU, coumaribHON n
aTU4eckon cdpepax [OeATenbHOCTU 4enoBeka, pofib U MecTo (OU3MKU B
COBPEMEHHOW Hay4YHOM KapTUHE Mupa, POSflb aCTPOHOMUW B NPaKTUYECKOW
AeATeNnbHOCTM YernoBeka W JanbHenwemM Hay4yHO-TEXHUYECKOM pasBuUTUm,
3HayeHne onucaTenbHOW, CUCTEMATU3MPYIOLWEN, OOBACHUTENBHON U
NPOrHOCTUYECKON  (PYHKUMMA  (PU3NYECKON Teopuum — SNeKTPoaMHAMUKM,
crneumnanbHONW  TeopuM  OTHOCUTENBHOCTWM, KBAHTOBOM  (PU3WKK,  pOrib
dmsndeckon Teopun B (POpPMUPOBaAHUN nNpeacTaBfieHUA O (PU3NYEeCKon
KapTuHe Mwupa, MeCcTO ((u3myeckon KapTuHbl Mupa B obwem psgy
COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX NPeAcTaBeHnin o NPUPoaE;

pasnuyatb ycrnoBusi NPUMEHUMOCTU Mogeren u3ndeckux Ten n npoLeccos
(fBNEeHun): oQHOPOAHOE JfeKTpuyeckoe W OAHOPOAHOE MarHuTHoe nons,
rapMmoHundyeckne  konebaHusa, MaTeMaTtUyeckKMn — MadATHWK,  naeanbHbIn
NPY>XUHHbBIA MasiTHUK, FrapMOHUYECKME BOJSHbI, MAaearnbHbIN KorebaTesibHbIN
KOHTYp, TOHKasa nNvH3a, MoAenen atoma, aTOMHOro siapa v KBAHTOBOM MOAeNw
cBeTa;

pasnuyaTb ycrnosus (rpaHuubl, 06r1actn) NPUMEHNMOCTN OU3NYECKUX 3aKOHOB,
noHMMaTb  BceoOWwMr  xapaktep  dyHOAMEeHTalnbHbIX  3aKOHOB U
OrpPaHNU4YEeHHOCTb UCMOSb30BaHWS YaCTHbIX 3aKOHOB;

aHanuampoBaTb W OOBACHATbL SNEKTPOMarHUTHbIE MPOLEeCChl U  SBMEHUS,
MCNOSb3yS OCHOBHbIE MONOXEHUSA N 3aKOHbI ANEKTPOAUHAMUKN U CrieumanbHON
TEOPUN OTHOCUTENBHOCTU (3aKOH COXpaHEHUs JNeKTpU4ecKoro 3apsga, cuna
Amnepa, cuna JlopeHua, 3aKOH aNeKTpoMarHMTHOM MHAYKUMK, npasuno JleHua,
ceasb JC camouMHOYKUMM B 3rIEMEHTE 3NEeKTPUYECKOW LEenn CO CKOPOCTbIO
N3MEHEHUsa cunbl TOKa, NMocTynaTbl CneunanbHOW TeOpUM OTHOCUTENbHOCTU
OnHWTEnHa);

aHanuampoBaTb U OOBACHATb KBAHTOBbIE MPOLECCHl U ABMEHUS, UCMOMb3Ys
NONOXEHNA KBAHTOBOM pM3MKM (ypaBHeHME JnHWTEnHa ana doTtoaddekra,
nepBbin 1M BTOpoM  noctynatel  bopa, npuHUMN  COOTHOLLEHUS
HeonpenenéHHocten [enseHbepra, 3aKOHbl COXPaHEHWUA 3apsigoBOro U
MacCOBOIro 4Yucen M SHepruM B AOepHbIX peakuusX, 3aKOH paanmoakTUBHOIO
pacnaga);

onucbiBaTb  (pu3ndeckne npoueccbl U  SABMNEHUs,, WCNOMb3ys BeSIMYUHbI:
HaNPSXXEHHOCTb  3IEKTPUYECKOro Mons, noTeHuMan aSnekTpocTaTuyecKoro
nosisi, pa3HOCTb NOTEHUMANOB, 3MNeKTPoaABMXKYLLAS cuna, UHOYKUNA MarHUTHOMO
nonsi, MarHUTHbIX NOTOK, cuna Amnepa, MHAYKTUBHOCTb, 3NEKTpOoaBUMXKYLLIASA
cvna CaMOVHAOYKUMW, SHEeprms MarHUTHOro romns npoBOAHMKA C TOKOM,
PENATUBUCTCKMA WUMMNYNbC, MOMHAasi 3HEPrusi, 3Heprns nokost cBOOGOLHOM
YacTuubl, SHeprna U WUMMNynbC (POTOHA, MAcCOBOE 4YUCNO M 3apsag s4pa,
SHeprus cBaA3n 94pa;

006BACHATD ocobeHHOCTH npoTekaHuna PU3nyeckmx ABEHUMN:
SNEeKTpOMarHUTHas WHAYKUUSA, CaMOWHAOYKUMS, Pe3OHaHC, WHTepdepeHuns
BOMH,  Aupakuus,  Oucnepcus, MNOfIHOe  BHYTPEHHEE  OTpaXeHwue,
doToanekTpudecknin agpdekt (botoadhdekT), anbda- n beta-pacnagbl saep,



ramMma-msnyyeHve sgep, puandeckme npuHUMnbl CNeKTpasibHOro aHanmsa wu
paboThl Nasepa;

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

CTpouTb M3obpaxkeHne, co3gaBaemoe MNIIOCKMM 3epKanom, TOHKOW JFIMH30M, W
paccynTbiBaTb €ro XapakTepUCTUKMY;

NPUMEHSTb OCHOBOMOSararoLwme acTpOHOMUYECKME MOHATUS, TEOPUN U 3aKOHbI
ANa aHanuM3a n o6bACHEHMST (PU3MYECKMX MPOLIECCOB, MNPOMCXOAALUMX B
3B€34ax, B 3BE3QHbIX CUCTEMAx, B MeXranakTU4ecKon cpene; OBUXKEHUS
HebecHbIX Ten, aBonounn 38€3a 1 BeceneHHowm;

NPOBOAUTL  UCCNedoBaHME  3aBUCUMOCTEN  OU3UYECKUX  BEMINYUH  C
NCMNONb30BaHMEM MPSAMbIX U3MEPEHU, NMPU 3TOM KOHCTPYMPOBATb YCTAHOBKY,
domkcmpoBaTb pesynbTaTtbl NOTYYEHHOW 3aBUCMMOCTU (PU3NYECKUX BESNTUYUH B
Bnae rpadukoB C y4ETOM abCOMOTHbLIX MOrPELIHOCTEN M3MEPEHUN, AenaTb
BbIBOAbI MO pe3ynbTaTaM UCCNeaoBaHNS;

NPOBOAUTb KOCBEHHbIE N3MEPEHUS (PU3NYECKNX BENNYNH, NPU 3TOM BblbUpaTb
ONTMMarbHbIN METOA U3MEPEHUS!, OLlEHNBATb abCOMOTHbIE U OTHOCUTESbHbIE
NOrpPELLUHOCTM NPAMbIX U KOCBEHHbIX U3MEPEHWUIA;

NpPOBOAUTL OfMbITbl MO MNPOBEPKE MNPEASIOKEHHON rMMNOTE3bl: MNNaHMPOBaTb
9KCNEpPUMEHT, cobupaTb SKCNEPUMEHTAsNbHYH YCTaHOBKY, aHanM3npoBaTtb
noflydyeHHble pesynbTaTbl W genaTb BbIBO4 O CTaTyce npeanoXeHHOu
rmnoTesbl;

onucbIBaTb METOAbl NOMYYEHUS HAYYHbIX aCTPOHOMUYECKNX 3HAHWUM;
cobniogate npasuna 6e3onacHoro Tpyga npwv NpoBe4eHUN UCCNEeAOBaHWA B
pamMKkax y4ebHOro skcnepmmeHTa, NpakTukyma n y4ebHOo-mccnenoBaTenbCKom m
NPOEKTHON OeATeNbHOCTU C UCMONb30BaHUEM U3MEPUTESbHBIX YCTPOUCTB U
nabopaTtopHoro obopyaoBaHus;

pelwaTtb pacyéTHble 3adayvn C ABHO 3a4aHHOW U HESIBHO 3a4aHHON on3NYeckom
MOZESbIO: Ha OCHOBaHWM aHanu3a ycroBusi BbIOMpaTb ou3nyeckme Mogenwu,
oTBevawwme TpeboBaHMsSM 3agayun, NPUMEHATb  OPMYnbl, 3aKOHHbI,
3aKOHOMEPHOCTU W nocTynatbl (PU3NYECKNX TeOopun nNpu MUCMNOSIb30BaAHUU
MateMaTU4YeCcKMX MeTOOOB pelleHus 3ajad, npoBOAUTbL pacdeTbl  Ha
OCHOBAHUN  UMEKLWMXCA  OaHHbIX, aHanuM3aupoBaTb  pe3ynbTaTtbl U
KOpPEKTUPOBATb METOAbI PELLEHUSI C YH4ETOM MONYyYEHHbIX Pe3yNbTaToB;
pewaTb KadecTBeHHble 3afayu, Tpeldywmne NpUMEHEHNa 3HaHUA U3 pPasHbIX
pas3fenoB Kypca u3nku, a Takke UHTerpauuMm 3HaHunM U3 gpyrux npegmeTos
€CTeCTBEHHO-Hay4HOro umkna: BbICTpanBaTb  JIOMMYECKYHO LenoYyKy
PacCy>XOEHUM C OnopoM Ha W3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
domsnveckme aBneHns;

NCNonb30BaTb TEOPETUYECKME 3HAHUA ANt OOBACHEHNSA OCHOBHbLIX MPUHLUMNOB
paboThbl N3MepUTENbHbIX npunbopos, TEXHUYECKUX YCTPOWCTB n
TEXHONOIMMYECKNX NPOLLECCOB;

NPMBOAUTbL NPUMEPbI BKIaga POCCUNCKUX U 3apybexHbIX yYEHbIX-U3NKOB B
pasBuTME Hayku, B OOBACHEHWE NPOLECCOB OKpYXatlolero Mupa, B pasBuTue
TEXHUKN N TEXHONOTNI;



aHanuaupoBaTb W OUeHMBaTb MOCNeAcTBuMA ObITOBOM M NPOU3BOACTBEHHOM
AeATenbHOCTN YenoBeka, CBA3aHHON C PU3NYECKMMU NpoLieccamu, ¢ no3unLmm
3KONOrM4yeckomn ©esonacHocTy, npeacTasneHumn o) pauMoHarbHOM
NpUPOLONONb30BaHMN, a Takke pasyMHOM UCMONb30BaHUU OJOCTUXKEHUA HaYKU
N TEXHONOMNIN ANa AanbHenwWero passuTnsa YenoBeveckoro obLecTsa;
NPUMEHATb pasnnyHble Ccrnocobbl paboTbl ¢ MHGOpMaumen GU3NYEeCKoro
cogepxaHns  C  WCMNOJSIb30BAHWEM  COBPEMEHHBIX  MH(OPMaLMOHHbIX
TEXHOSOrMn, nNpu 3TOM WUCMOMb30BaTb COBPEMEHHbIE MH(OPMALMOHHbIE
TEXHOMNOrMn Anga rnoucka, nepepaboTkm U npeabsBreHns y4ebHoOM U HayyHo-
nonynsapHom NHopmaumu, CTPYKTYpUpPOBaHUS n NHTepnpeTaumm
WHopMaUuK, MOMYYEHHOM U3  PasfIMYHBIX  UCTOYHUKOB,  KPUTUYECKMU
aHanuaupoBaTb MofnyyYyaemyr MHGOPMaLMIO N oueHMBaTb €€ OOCTOBEPHOCTb
Kak Ha OCHOBE MMEILUMXCA 3HaHWW, TaK U Ha OCHOBE aHanu3a WUCTOYHMKA
NHdopMaLunK;

NPOSsIBNATbL OpraHM3aLMOHHbIE N NO3HaBaTeSlbHbIE YMEHUA CaMOCTOATENbHOMo
nprobpeTeHnst HOBbIX 3HAHUIN B NMpoLecce BbINOSIHEHNSA MPOEKTHbIX U y4eBHOo-
nccrnenoBaTesibCKnx pabor;

pabotate B rpynne C WCMNOSIHEHWEM pPasfnU4YHbIX CcoUManbHbIX pPOnewn,
nnaHnpoBaTb paboTy rpynnbl, paunoHanbHO pacnpenensaTb AeATenbHOCTb B
HecTaHOapTHbIX CUTyauusix, adeKkBaTHO OueHuBaTb BKMagd Kaxaoro wus
YYaCTHUKOB Fpynnbl B peLleHne paccMmatpmBaemon npobnemel;

NposBNATL MOTMBaUMO K Oyayuiern npodeccnoHanbHOW AeATeNlbHOCTU Mo
crneumnanbHOCTAM PUNKO-TEXHMUYECKOTO Npodounng.



TEMATUYECKOE NMIAHUPOBAHUE
10 KINACC

KonunyecTtBO 4YyacoB

OnNeKTPOHHbIe

Ne HauvmeHoBaHuMe pa3genoB n TemM K n (umbpoBbie)
n/n nporpamMmmbil Bcero OHTPOTILHEIE pakTuteckue obpas3oBaTeribHble
paboTbl paboTbl
pecypchbl
Pasgen 1. HAYYHbIA METO/ MNO3HAHUA NPUPOAObI
1.1 Hay4HbIn MmeTo4 NO3HaHWA Npupoabl 6 Burbnmorexa LIOK
' y A PYIPOA https://m.edsoo.ru/f16b68d7
WToro no pasgeny 6
Pasgen 2. MEXAHUKA
Bbubnnoteka LLIOK
2.1 Kuremarvka 10 1 https://m.edsoo.ru/f16b68d7
Bbubnuoteka LUIOK
2.2 Avnamia 10 https:/m.eds00.ru/f16b68d7
. Bbubnnoteka LLIOK
2.3 Cramuka Teepaoro Tena > 1 https://m.eds00.ru/f16b68d7
Bbubnnoteka LLIOK
24 3aKOHbl COXpaHEHNSA B MEXaHUKe 10 1 https://m.edsoo.ru/fL6b68d7
Wtoro no pasgeny 35
Pazpgen 3. MOJIEKYNIAPHAA ®U3UKA U TEPMOOMHAMUKA
31 OcCHOBbI MOMNEKYINAPHOKMHETNYECKOM 15 1 Bubnnoteka LULOK
' Teopun https://m.edsoo.ru/f16b68d7
Bubnnoteka LUOK
3.2 TepmoanHamuka.TennoBble MaLLNHbI 20 1 https://m.edsoo.ru/fL6b68d7



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

ArperaTH bleé COCTOAHUA BeLLleCTBa.

Bubnnoteka LLOK

3.3 dasoBble nepexoapbl 14 1 https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 49
Paspen 4. ANIEKTPOOUMHAMUKA
Bubnnoteka LLIOK
4.1 OnekTpudeckoe none 24 1 https://m.edsoo.ru/f16b68d7
y y Bubnnoteka LLOK
4.2 [MOCTOAHHLIN 3NEKTPUYECKNI TOK 24 1 https://m.edsoo.ru/fL6b68d7
Bbubnuoteka LUIOK
43 Tokn B pasnuHeIx cpepax 6 https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 54
Paspen 5. PUSUYECKUN NMPAKTUKYM
y Bbubnnoteka LLIOK
5.1 Przneckuit NpakTvkym 16 16 https://m.edsoo.ru/f16b68d7
WTtoro no pasgeny 16
Bbubnuoteka LUIOK
PesepaHoe Bpeus 10 https://m.edsoo.ru/f16b68d7
OBLUEE KOJIMYECTBO YACOB MO 170 8 16

NMPOrPAMME



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

11 KIACC

KonunyecTtBO 4YacoB

OnNeKTPOHHbIe

Ne HaumeHoBaHuMe pa3genoB n TemM (umbpoBbie)
KoHTponbHble [lpaktuyeckue
n/n nporpammbi Bcero 6 6 obpas3oBaTernibHble
paboTbl paboTbl pecypcbi
Paspgen 1. ANIEKTPOOUMHAMUKA
bubnuoteka LUIOK
1.1 MartuTHoe none 14 https://m.edso0.ru/39859ef1
Bbubnnoteka LLIOK
1.2 OneKTpoMarHMTHas HOYKUNS 13 1 https://m.edsoo.ru/39859ef1
WTtoro no pasgeny 27
Paspgen 2. KONIEBAHUA U BOJIHbI
Bbubnuoteka LUIOK
2.1 MexaHunyeckne konebaHus 10 https://m.edso00.ru/39859ef1
Bbubnnoteka LLIOK
2.2 OneKkTpoMarHuTHble konebaHus 15 hitos://m.edsoo.ru/398596f1
23 MexaHuyeckne n 10 1 Bubnnoteka LLOK
' 3NEKTPOMAarH1UTHbIE BOSHbI https://m.edso0.ru/39859ef1
BbubnuoTteka LUIOK
2.4 OnTuka 25 1 https://m.edso0.ru/39859ef1
WToro no pasgeny 60

Pasgen 3. OCHOBbI CNELUUAIIbHON TEOPUU OTHOCUTEJIBHOCTU

3.1

OcHoBbl CTO

5

1

Bubnnoteka LULOK
https://m.edso00.ru/39859efl

WToro no pasgeny

5



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

Paspen 4. KBAHTOBAA ®U3UKA

Bubnnoteka LIOK

4.1 KopnyckynsipHO-BONMHOBOM Ayanunam 15 hitps://m.edsoo.ru/39859ef1
Bubnnoteka LLOK
4.2 busuka atoma ° https://m.edso0.ru/39859ef1
43 dusrka aToMHOro agpa u 5 Bubnuoteka LLOK
' 3NeMeHTapHbIX YacTuL https://m.edso00.ru/39859ef1
Wtoro no pasgeny 25

Paspen 5. AJIEMEHTbl ACTPOHOMUU U ACTPOPU3UKA

ONEeMeHTbl aCTPOHOMUU U

Bbubnnoteka LLIOK

51 acTpodun3nKn 12 https://m.edso0.ru/39859ef1
WTtoro no pasgeny 12
Paszpen 6. ®PUSUYECKUN NMPAKTUKYM
y Bubnnoteka LLOK
6.1 buanieckui npakTkym 16 16 https://m.edso00.ru/39859ef1
Wtoro no pasgeny 16
Paspen 7. OBOBLUAKLIEE NOBTOPEHUE
Cucrtematusauus n obobieHne
71| pesremsocr. npuoSpetsmeoro npn | 15 BuGnvorexa LIOK
' A » IPYIODP P https://m.edso0.ru/39859efl
n3yyeHumn kypca gusmkm 10 — 11
KnaccoB
Wtoro no pasgeny 15
PesepBHoe Bpem4 10 Bubnmorexa LIOK

https://m.edso00.ru/39859efl



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

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

170

16






NOYPO4YHOE NMNIAHUPOBAHUE

10 KINACC
KonuyecTBO YacosB [ata ONeKTPOHHbIe udpoBbIe
Tema YpoOKa Ko|-|1'poj1b|-||,|e I'IpaKTuqecxme 06pa30BaTeanbIe
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
dusnka — pyHgameHTanbHas Bubnmnoteka LIOK
1 1
Hayka o npupoge https://m.edsoo.ru/1beef346
Hay4HbIn MmeToa NO3HAHUA K
2 MGXO,EI,bI I/ICCHGEOBaHVIﬂ 1 Bubnmotexa LIOK
y https://m.edsoo.ru/3a7fde29
PM3NYECKMX ABIIEHNI
OKCnepuMeHT 1 Teopusi B
3 npouecce no3HaHus 1 Bubnmnoteka LIOK
npupoabl. HabnoaeHne n https://m.edsoo.ru/34c49931
3KCMEPUMEHT B oM3nKe
4 Cnocobbl nsamepeHusi 1 Bubnnoteka LIOK
PU3NYECKMX BENNYNH https://m.edsoo.ru/ca2def03
AbcontoTHas u
5 OTHOCUTESNbHas 1 Bubnnoteka LIOK
NOrpeLHOCT N3MepeHnm https://m.edsoo.ru/7f18fda3
bU3nN4eCcKNx BENNYMH
MogenupoBaHue B husuke.
Pornb 1 mecto ¢ousnku B
OpPMMPOBaHUK
6 ?;BZeMZHHon Hay4YHOW 1 Bubnmorexa LIOK
https://m.edsoo.ru/eabbded1
KapTWHbI MMpa, B
NpakTUYecKon OenaTenbHOCTU
nogen
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MexaHun4yeckoe aABMXeHue.
Cucrtema oTtcyerTa.
OTHOCUTENbHOCTbL

Bubnmnoteka LIOK

! MeXaHWUYEeCKOro ABMXEHUS. https://m.edsoo.ru/e9a52f02
Mpsamasn n obpaTtHaga 3agaun
MEXaHWKM
Pagwnyc-BekTtop
MaTepuarnbHOM TOYKN, ero
3 NpoeKunn Ha OCU KoopauHar. Bubnnoteka LIOK
TpaekTopus. NepemelueHne. https://m.edsoo.ru/30a108a5
CkopocTb. VX npoekummn Ha
ocu koopauHaT
PasHOoMepHOe
NPSMOSIMHENHOE OBWXEHME.
9 Fgaq)mquKoe OHSCGHI/IG Bubnmorexa LIOK
https://m.edsoo.ru/89ba7190
paBHOMEPHOro
NPSMOSIMHENHOTO ABWMXEHWS
10 CnoxeHne nepemMeLLeHNIA n Bubnmnoteka LIOK
ckopocTen. PelwweHne 3agay https://m.edsoo.ru/761d18aa
HepaBHOMepHOe ABUXEHME.
MrHoBeHHas CKOpOCTb.
11 YckopeHue. ﬂpFII\F/)IOJ'IVIHeIZHoe Bubnmorexa LIOK
https://m.edsoo.ru/a99549a7
ABWXEHME C NOCTOAHHbIM
yCKOpEeHMEM
Mpadmyeckoe onmncaHune
12 ngﬂﬁonMHeﬁHoro OBWXeHNA Bubnmorexa LIOK
https://m.edsoo.ru/b7560bbf
C NOCTOSIHHBbIM YCKOPEHMEM
13 CsobogHoe nageHue. BubnuoTteka LIOK

YckopeHue cBo6OAHOrO

https://m.edso0.ru/f738109c



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
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nageHusi. 3aBUCMMOCTb
KOOpAMHAaT, CKOPOCTH,
YCKOPEHWS OT BPEMEHU U UX
rpacovikm

[1BmxeHune tena,

Bubnmnoteka LIOK

14 OPOLIEHHOTO NOA YoM K https://m.edsoo.ru/71cbb4f5
rOPU30HTY
KprBOnNMHENHOE ABUXEHME.
[BVXEHME NO OKPY>KHOCTMW.
Yrnosasi u NMHeENHas
15 ckopocTb. lNepuoa u Bubnmoreka LIOK
https://m.edsoo.ru/33196fbe
yacToTa.
LleHTpocTpemuternbHoe n
NosiHOE yCKopeHue
16 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme "KuHematumka" https://m.edsoo0.ru/1242{32e
MepBbIvi 3aKOH HblOTOHA.
NHepuunanbHble cuctemMsl
17 oTcuyéTa. MpunHumn Bbubnuoteka LIOK
OTHOCUTENbHOCTU Manunes. https://m.edsoo.ru/5a9e4a64
HenHepumanbHblie CUCTEMBI
OTCYETa
Cwuna. PaBHogencTeytowas
18 cuna. BTopo;lsaKOHy 3 Bubnmoreka LIOK
https://m.edso00.ru/141d3837
HbtoToHa. Macca
19 Bsanmopenctsue Ten. Bubnmnoteka LIOK
TpeTnin 3akoH HbtoToHa https://m.edsoo.ru/57dba505
20 MpyvHUKMN cynepnosuumm cun. Bubnuoteka LLOK

PelwweHne 3agay Ha

https://m.edsoo.ru/bdf997fb
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npUMeHeHNe 3aKOHOB
HbloTOHA

3aKkoH BCEMUPHOro

TArOTEHUS.
21 3KI;)VIBeaJ'IeHTHOCTb Bubnmorexa LIOK
. . https://m.edsoo.ru/9aba2b0a
rpaBUTaLMOHHON N UHEPTHOM
Maccsbl
22 Cwuna TsSXeCTu 1 yCKopeHue Bubnnoteka LIOK
cBobogHOro nageHus https://m.edsoo0.ru/22757f26
[BmKeHne HeBEeCHbIX Ten n
NX NCKYCCTBEHHbIX
23 CI'IyTHVIyKOB. MepBas Bubnmorexa LIOK
https://m.edsoo.ru/1labfala
KOCMU4eckasi CKOPOCTb.
3akoHbl Kennepa
4 Cwuna ynpyroctu. 3akoH Bubnmnoteka LIOK
'yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cwvna tpeHus. MNMpupoaa u
BUAbI CEJ‘I TpeHVIEI. le,Bi)KeHme Brbnmoreka LIOK
25 B SKWIKOCTY 1 ra3e ¢ YUEToM https://m.edso0.ru/1fa86499
https://m.edso0.ru/2cb29676
CUnbl CONPOTUBIIEHNSA Cpeabl
aBrieHue.
26 EI/I,D,pOCTaTMLIeCKoe Bubnmotexa LIOK
https://m.edsoo.ru/a28aa7ad
aasneHuve. Cuna Apxnmeaa
A THO TB oe Teno.
I'Iz?:;'rl(;Te?'leizﬂm Bubmorexa LIOK
27 BpallaTenbHoe ABMXEHNe Bubnmoreka LIOK
https://m.edsoo0.ru/2b95d57e
TBEPAOro Tena
28 MOMEHT curbl OTHOCUTENBHO Bubnmnoteka LIOK
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OCU BpaLLEHUA. Mneyo cunebl

https://m.edso00.ru/653d3459

CnoxeHue cun,
NPUNOXEHHbIX K TBEPAOMY
Teny. LleHTp TskecTn Tena.

Bubnmnoteka LIOK

29 YcnoBua paBHoBeCUS https://m.edsoo.ru/9aa79a7d
TBepaoro Tena. Buabl
paBHOBECUS
bubnuoTteka LIOK
30 Peluerve sapad https://m.edsoo.ru/dclcaacO
KoHTponbHas paboTa no
31 TeMep",D,VIHaMVI?(a. Cratuka Bubnnoreka LIOK
Y https://m.edsoo.ru/9f5a574c
TBepOoro Tena
Mmnynbc matepuansHon
TOYKW, CUCTEMDI
I it siruorera LK
https://m.edsoo.ru/4bb8294b
MaTepuarbHbIX TOYEK.
Teopema 0 ABMXKeHUN
LeHTpa macc
Mmnynbc cunbl 1 aMeHeHne
33 nMnynbca Tena. 3akoH Bubnnoteka LIOK
COXpaHeHust uMmnyrnbca. https://m.edsoo.ru/13f0a221
PeakTnBHOE OBWXKEHNE
MomeHT nmnynbsca
MaTtepuaribHON TOYKN.
34 MpencraBneHue o Bubnuoteka LLOK

COXpaHeHnn MOMEHTAa
nMnynbca B UEeHTpPalibHbIX
nonax

https://m.edso0.ru/d6532eb9
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35

PewweHune 3apay

Bubnmnoteka LIOK
https://m.edso0.ru/f7706d63

36

PaboTa cunbl Ha manom n Ha
KOHEYHOM NnepeMeELLEHUM.
"padmyeckoe
npeacraeneHue paboTbl
cunbl. MoLWHOCTb CUnbI

Bubnuoteka LLOK
https://m.edso00.ru/913974c7

37

KuHeTunueckas aHeprus.
Teopema 06 N3MeHeHUn
KMHETUYECKON SHEPrnn
MaTtepuanbHON TOYKM

bubnuoTteka LIOK
https://m.edsoo0.ru/9a5e2e74

38

NoTeHUuanbHblE U
HenoTeHUuarnbHble CUbI.
MoTeHumnanbHasa aHeprus.
BTopas kocmunyeckas
CKOpPOCTb

bubnuoTteka LIOK
https://m.edsoo.ru/554bafcc

39

TpeTbs KOCMU4eckasi
ckopocTb. CBA3b paboThl
HenoTeHUManbHbIX CUi C
N3MEHEHNEM MeXaHN4YeCKOMn
3HEeprum cnuctembl Tes. 3aKoH
COXpPaHEeHUs1 MexaHN4YeCKoW
3Hepruu

Bbubnuoteka LIOK
https://m.edsoo.ru/f57b4e01

40

Ynpyrue n Heynpyrue
CTOJTIKHOBEHUSI. YpaBHEHME
BepHynnu ana naeansHou
KMOKOCTU

BubnuoTteka LIOK
https://m.edso0.ru/f30f43b6

41

KoHTponbHas paboTa no
Teme "3aKkoHbl COXpaHeHs B

BubnuoTteka LIOK
https://m.edsoo.ru/474e7c4a



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a

MexaHuke"

Passutne npeacrasneHuin o
npupoae TensnoThl.

Bubnmnoteka LIOK

42 OcroBHbie nonoxerns MKT. https://m.edsoo.ru/b0a4445f
Onddysms. BpoyHoBckoe
ABWKEHNE
CTpoeHue razoobpasHblx,
XNOKUX N TBEpAObIX Ten.
43 XaSaKTep ,D,BMp;IE(leHMFI n Bubnmorexa LIOK
’ https://m.edsoo.ru/c44d02e2
B3aMMOAENCTBMUS YacTuL
BelecTBa
Macca n pasmepbl MOSeKys
44 (atomoB). KonunyectBo Bubnuoteka LLOK
BeuwlecTBa. [locTosiHHasA https://m.edsoo.ru/c5b72ab7
ABoragpo
5 | pamomecre liana Bubnmorexa LIOK
https://m.eds00.ru/0070d493
Lenbcus
Bubnmnoteka LIOK
46 Pewenue 3anad https://m.edsoo.ru/1531aba5
47 MpoeanbHbin ras. [a3oBble Bbubnuoteka LIOK
3aKOHbI https://m.edsoo.ru/1deb2367
YpaBHeHne MeHaeneeBa-
48 KE:ne;po:a. IeDeTueeHeMee j Bubnmoreka LIOK
https://m.edso0.ru/8d12c328
3agau
49 AbcontoTHas TemnepaTtypa. Bubnmnoteka LIOK
3akoH [JanbToHa https://m.edsoo.ru/14e02d1f
50 M3onpouecchbl B naeansHOM BubnuoTteka LIOK
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ra3e C NoCToAHHbIM
KOJin4eCTBOM BeLllecTBa

https://m.edso00.ru/68878d51

"padmyeckoe
51 npencrasneHne Bubnmnoteka LIOK
N30MpoLEeccoB: N3oTepma, https://m.edso0.ru/1344327b
n3oxopa, nsobapa
Bubnmnoteka LIOK
52 OcrosHoe ypasHenme MKT https://m.edso0.ru/c8094721
Bubnmnoteka LIOK
°3 Pewenne sanad https://m.edso0.ru/10265a05
CBA3b abcontoTHOM
TemnepaTypbl
TepMOgHaMMYeCKON
54 CUCTEMbBI CO CpeaHeMN https://m.edsoo.ru/c38af875
KMHETNYECKON IHEPINEN
nocTynaTenbHOro TeNSI0BOro
OBWXEHNS eé yactuy,
O6006LeHne n
55 CMCTeuh;IlaTM3aLlMFI 3HaHUM NO Bubnmotexa LIOK
https://m.edso0.ru/09d12fd8
Teme "OcHoBbl MKT"
56 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoanHamuyeckasa
cuctema. 3agaHue BHELUHNX
ycrnosun ana T cuctemsl. Bubnmoteka LIOK
57 BHelHWe v BHyTpeHHNe

napameTpsbl. [NapameTpbl T
CUCTEMBbI KaK cpeaHue
3HaYeHNsA BENUYMH,

https://m.edso0.ru/5f8d38a3
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onucbiBalOLWMX eé Ha
MMKPOCKOMNYECKOM YPOBHE

Hynesoe Havarno

TEPMOANHAMMUKN.
58 Ceapmoonﬁ:)oma:lasoanaﬂ Bubnuoreka LIOK
https://m.edsoo.ru/8ec512f0
penakcauusa T[ cucrtemsl K
TENroBOMY PaBHOBECUIO
Mogenb naeanbHoro rasa B
59 Tep.?\'/IO,D,MH‘:MMKe. Ycnosus Bubnmorexa LIOK
. https://m.eds00.ru/29355001
NPUMEHNUMOCTM 3TON MOLENM
YpaBHeHne MeHaeneeBa-
60 KﬁaneﬁpOHa n ngameHme Bubnmorexa LIOK
y https://m.edsoo.ru/bal178d0
AN BHYTPEHHEN 3HEprum
BblpaxeHne ona BHYTpeHHeN
3HeprMm ogHOaTOMHOIo
61 MueanHoJrlo rasa. Bubnmorexa LIOK
https://m.edsoo.ru/ac5cacl5
KBasucratundeckume n
HecTaTn4eckne npoueccol
OnemeHTapHas paboTta B
TepMoanHaMUKe.
62 Bb?qmcfl'leHme paboTbl NO Bubnmorera LIOK
https://m.edso0.ru/741d5738
rpaduky npotecca Ha pV-
anarpamve
Tennonepeaaya kak cnocob
63 N3MEHEHNSA BHYTPEHHEN Bubnuoteka LLOK
aHeprum T[ cuctemsbl 6e3 https://m.edso0.ru/3d734561
coBepLueHns paboTbl
64 KoHBekuus, Bubnmnoteka LIOK

TENNOMNPOBOAHOCTD,

https://m.edsoo.ru/157b54cd
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nanyyvyeHume

KonunyecTtBo T€nnoThl.
TennoémkocTb Tena.
YaenbHasa n monsipHas

Bubnmnoteka LIOK

65 TennoémMKoCT/ BeLlecTBa. https://m.edsoo.ru/7ba67355
YpenbHasa Tennota cropaHns
Tonnuea
Pac4éT konnyecTtaa TensnoTbl bubnuoTteka LIOK
66
npu Tennonepeaave https://m.edsoo.ru/l1db5ad4e
MoHaTne 06 agnabaTHOM
67 npotecce. I'Iegsblﬁ 3aKOH Bubnmorera LIOK
https://m.edso0.ru/d8098824
TepPMOANHAMUKN
KonunyectBo TENNOTHI U
paboTa kak Mepbl Bubnnoteka LIOK
68 y
N3MEHEHNSA BHYTPEHHEN https://m.edsoo.ru/b047alcd
aHeprnmn T[] cuctemsl
BTopown 3akoH
TepMoANHaAMUKN OIS
69 PaBHOBECHbLIX U Bubnmnoteka LIOK
HepaBHOBECHbIX MPOLECCOB. https://m.edsoo.ru/c6f4f464
HeobpaTumocTb NpupoaHbIX
npoueccoB
20 MpuHUMNbI oencTems Bubnmnoteka LIOK
Tennosbix MawwuH. KA https://m.edsoo.ru/2e945513
71 MakcumarnbHoe 3HadYeHune Bubnnoteka LIOK
KMng. Umkn KapHo https://m.edsoo.ru/fe3857b9
72 Pewenwne 3agav Bubnuoteka LIOK

https://m.edsoo.ru/b3efal8b
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JKonornyeckne acnekTbl
MCMNoJ1Ib30BaAHUA TEMNOBbIX

Bubnmnoteka LIOK

73 ABAraTeney. Tennosoe . https://m.edsoo.ru/9867aaa7
3arpsi3HeHME OKpyKatoLLen
cpenpbl
Bubnmnoteka LIOK
4 Pewenve sana- https://m.edso0.ru/c8c70432
O6obuieHne un
75 cuctemaTmaaumsa 3HaHUM no bubnuoTteka LIOK
Teme "TepmMoanHamuka. https://m.edsoo.ru/28d62b3f
TennoBble MaLINHBI"
KoHTponbHas paboTta no
76 TeMep"TepMO,D,IIJ/IHaMMKa. Bubnmorexa LIOK
. https://m.edsoo.ru/1b6e26¢5
TennoBble MaLUUHbI
MapoobpasoBaHue u
- KoHOeHcauus. Micnapexue n Bubnmnoteka LIOK
KuneHue. YaenbHasa Tennora https://m.edso00.ru/6f8e6777
napoobpasoBaHus
HacbliLeHHble n
HeHacbILEHHbIE Napbl.
KayecTBeHHas 3aBUCUMOCTb
NMOTHOCTU U AaBNeHus
HacbILWEHHOro napa oT BuGnmoTeka LIOK
78 TemnepaTypbl, UX

HEe3aBMCMMOCTb OT 0O0bEMma
HacbILWEeHHOro napa.
3aBMCMMOCTb TemMnepaTypbl
KUMNEeHMs1 OT JaBNeHUs B
XnaKocTn

https://m.edsoo.ru/f5¢17d02
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BnaxHocTb BO34yXxa.

Bubnmnoteka LIOK

[ AbconiotHas 1 https://m.edsoo0.ru/30ebbb79
OTHOCUTENbHAasA BNaXXHOCTb
Bubnmnoteka LIOK
80 Pewenve sana- https://m.edso0.ru/18e95ff3
Teépaoe Teno.
Kpuctannuyeckune u
81 alf)/IOpCbele Tena. Bubnuoreka LIOK
. https://m.edso0.ru/20a88a03
AHN30TPONKUS CBOMCTB
Kpucrtannos
MnaenexHue n
82 Kpuctannuaaums. YaenoHas Bubnmnoteka LIOK
TennoTa nnaBfeHus. https://m.edsoo.ru/6ee91e9f
Cybnumaumns
[edopmauunm TBEpOOro
Tena. PactaxeHue n cxartue.
BubnuoTteka LIOK
83 Cpeur. Mogyne fOwra. https://m.edsgo.ru/dalaablo
Mpepen ynpyrmux
nedopmauunmn
TennoBoe pacluMpeHue
XWUAKOCTEN 1 TBEPAbIX TE.
84 AH?apMOHmM TeEﬂOBbIX Bubnmorexa LIOK
. https://m.edsoo.ru/7ba5edf2
konebaHmn Yactumy,
BelllecTBa
85 MpeobpasoBaHue aHepruun B Bubnmnoteka LIOK
dra3oBbIX Nepexonax https://m.eds00.ru/97a0672f
36 YpaBHeHve TeN0BOro Bubnmnoteka LIOK

©anaHca

https://m.edsoo.ru/ab1521fb
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87

PewweHune 3apay

Bubnmnoteka LIOK
https://m.edsoo.ru/8ab7f40d

88

[MoBEpPXHOCTHOE HaTAXEeHMe.
KanunngapHble aBneHuns.
[aBsneHune noa
NCKPUBIIEHHOWN
NOBEPXHOCTbLIO XXUAKOCTMW.
dopmyna Jlannaca

Bubnuoteka LLOK
https://m.edsoo.ru/b42f1f97

89

O6obuieHne n
cuctemMaTmusaumsa 3HaHu no
Teme "ArperatHble
COCTOSIHMS BELLeCTBa.
dasosble nepexoap!"

bubnuoTteka LIOK
https://m.edso0.ru/0b52575c

90

KoHTponbHas paboTa no
Teme "ArperatHble
COCTOSIHMS BeLlecTBa.
dasoBble nepexoap!"

bubnuoTteka LIOK
https://m.edsoo.ru/7dc2a739

91

AneKkTpusaumsa Ten n eé
NPosiBNeHus.
onekTpuyeckun 3apsag. [sa
BMOA 3NEKTPUYECKMX
3apsagos. NpoBoaHuKK,
ANSNEKTPUKN U
NosTynpOBOAHUKMN

Bbubnuoteka LIOK
https://m.edsoo.ru/laff445f

92

OnemMeHTapHbIN
aNeKkTpnyecknin 3apsg. 3akoH
COXpPaHEHWS ANEKTPUYECKOTO
3apsga

BbubnuoTteka LIOK
https://m.edsoo.ru/f49afd24

93

B3aumopelicTBue 3apanos.

BubnuoTteka LIOK



https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24

TouyeuyHble 3apsagbl. 3aKkoH
KynoHa

https://m.edso0.ru/445b7746

94

95

96

97

98

99

100

PewweHune 3apay

onekTpuyeckoe none. Ero
OenCcTBue Ha anekTpuyeckune
3apsabl

Hanps»kéHHoCTb
3NEKTPUYECKOro nons.
MpobHbIn 3apag. JInHum
HanpsHKEHHOCTU
31IEeKTPMUYECKOro nons.
OpHopoaHoe anekTpuyeckoe
none

NoTeHUManbHOCTb
3MEKTPOCTAaTUYECKOrO NOSs.
Pa3HocTb noTeHunanos un
HanpsbkeHne

MoTeHumnanbHaa aHeprus
3apsga B
3AneKTpocTaTUYeckom none.
MNoTeHumnan
3NeKTpocTaTUYeCcKoro nons
CBs13b HaNPsPKEHHOCTKM Nons
N pasHOCTM NOoTeHUManoB
ANs 3NeKTPOoCTaTUYEeCKOro
nons

MpuvHUKUN cynepnosnumm

Bubnuoteka LLOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Bubnmnoteka LIOK
https://m.edsoo.ru/05c6bfal

Bubnmnoteka LIOK
https://m.edso0.ru/3dac6957

Bubnmnoteka LIOK
https://m.edso0.ru/80021447

Bubnnoteka LIOK
https://m.edsoo.ru/af5fa389

Bubnuoteka LLOK
https://m.edso0.ru/df7a6838

Bubnuoteka LLOK



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

ANTIEKTPUHECKUX nonemn

https://m.edsoo.ru/Ocfe4abc

Bubnmnoteka LIOK

101 Peuwenne sapa- https://m.eds00.ru/5a582263
lMone To4e4vHoro 3apsaga.
102 [Mone paBHOMepHO i Bubnmorexa LIOK
§ https://m.edsoo0.ru/b297b5c3
3apsKeHHOWN cipepbl
Mone paBHOMepPHO
3apPSHKEHHOrO No 06BHLEM
103 Luappa. Mone paBHomepHyo Bubnmorera LIOK
§ 5 https://m.edsoo.ru/f7a665ee
3apsPKeHHON 6EeCKOHEYHOM
NSIOCKOCTU
MpoBOoAHUKK B
104 3MeKTpoCcTaTUYECKOM Mofne. Bubnmnoteka LIOK
Ycnosue paBHOBeCUS https://m.edsoo.ru/32405eab
3apsaoBs
N3NEKTPUKN 1
105 ﬂonynpogonHMKM B Bubnuotexa LIOK
https://m.edsoo.ru/060ebab5
3MEKTPOCTaTUYECKOM Mone
KoHaeHcaTop.
ONEKTPOEMKOCTb
106 KOHueEcaTopa. Bubnmotexa LIOK
B https://m.edso0.ru/845b4{73
ONEKTPOEMKOCTb MIOCKOro
KOHOeHcaTopa
107 MapannenbHoe coeanHeHne BbubnuoTteka LIOK
KOHOEeHcaTopoB https://m.edsoo.ru/d11e8ce7
108 NocnepoBaTenbHoEe Bubnmnoteka LIOK
coeVHeHne KoHOeHCcaTopoB https://m.edso0.ru/1992920
109 QHeprnsa 3apsikeHHoro BubnuoTteka LIOK



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920

KOHOeHcaTopa

https://m.edso0.ru/73a34f18

Bubnmnoteka LIOK

110 PelueHnune 3agav https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
BMXKEHNE 3apsKEHHOWN
111 ﬁlacmu,bl B O,EI,FI)-|Op0,D,HOM Bubnmorexa LIOK
https://m.edsoo0.ru/8341d6ac
3MEKTPMUYECKOM nose

112 PewweHune 3apay
O606LeHne n

113 CI/ICTeI;\l/I-laTM3aU,I/IFI 3HaHUM No Bubnvoreka LIOK

Y Y https://m.edso0.ru/5752603f
Teme "3JnekTpuyeckoe none

114 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme "OnekTpudeckoe none" https://m.edsoo.ru/cefe90e9
Cwvna Toka. NoCTOSIHHbIN TOK.

115 YcnoBus CyLeCcTBOBaHMS Bubnmnoteka LIOK
NMOCTOSIHHOIO https://m.eds00.ru/233311b5
3MEKTPMUYECKOro TOKa

116 NcTOYHMKM TOKa. Bubnnoteka LIOK
Hanpsbkenune n 9C https://m.edso0.ru/0839a115
3akoH Oma gnsa yyacTka

117 Luenu. Sner:)mqZCKoe Bubnmotexa LIOK

https://m.edsoo.ru/f14f251e
CONpOTUBNEHNE
3aBMCUMOCTb
COMPOTUBNEHUS
118 op,Hzpo,u,Horo npoBoAHMKa OT Bubnnoreka LIOK
https://m.edsoo.ru/95fcdf51
ero AnNuHbI U nnowaan
NnonepeyYHoro ceYveHus
119 YpaensHoe conpoTmBreHne Bubnuoteka LLOK



https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

BewlecTBa. PeweHne 3agayv

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

120 |I'_||ao ngﬁgssngg;z’l.mmoe Bubnuotexa LIOK
P ’ https://m.eds00.ru/236f7e07
coeHeHnEe NPOBOAHNKOB
121 | enenrpmeoo wnth BuGmmoTera LOK
P 4 ’ https://m.edsoo0.ru/1794cf37
MpaBuna Knpxroda
Bubnmnoteka LIOK
122 Pewenne sanau https://m.edso00.ru/3881b469
123 | 1o Sovon Txormm s GuGnmoTexa LIOK
’ Y https://m.edsoo.ru/a3605c5c
JleHua
Bubnnoteka LIOK
124 Pelierve 3ana- https://m.edso0.ru/6761bfOf
125 | Tore, Tommeosn oo, BuGmMoTera LOK
) = ’ https://m.edso00.ru/99750a6f
BblAensiemas Ha pe3uncTope
Bbubnuoteka LIOK
126 Pewerve sana- https://m.edsoo.ru/eb72fc24
127 SiC:TE:JZ;ZTA:HV?;quMKa Bubnuoreka LIOK
P https://m.edsoo.ru/72d453af
ToKa
3akoH Oma ana nonHomn
128 (3aMKHyTOW) aneKkTpuyecKom Bubnuorexa LIOK
y P https://m.edsoo0.ru/221f40fb
uenu
Bubnmnoteka LIOK
129 Pewenne sanau https://m.edso00.ru/3580b679
130 MOLLHOCTb UCTOYHUKA TOKa BbubnuoTteka LIOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679

https://m.edsoo.ru/a0ae51d8

Bubnmnoteka LIOK

131 Koporkoe sambikatiue https://m.eds00.ru/5465632
132 KoHgeHcaTop B Lenu Bubnmnoteka LIOK
NOCTOSAHHOrO TOKa https://m.edso00.ru/35368f3e
Bubnmnoteka LIOK
1 P
33 CLISHNE Sanad https://m.edso00.ru/4410cef0
134 F;iig:::j;aq o Teme Bubnmnoteka LIOK
- " https://m.edsoo.ru/a7340a29
3MEKTPUYECKUI TOK
- " https://m.edso00.ru/744261b8
3NEKTPUYECKMI TOK
P
. " https://m.edsoo.ru/eb5d4687
3MEKTPUYECKMI TOK
O6o6uieHne u
137 cuctemMaTmnsaumsa 3HaHU no Bbubnuoteka LIOK
Teme "lNoCTOAHHbIN https://m.edsoo.ru/bfd7a050
3ANeKTpuyeckmn Tok"
K
1o | Cmporutes peora S —
. " https://m.edso00.ru/1885ddf1
3MEKTPUYECKUIA TOK
onekTpuyeckas
NPOBOAMMOCTb pa3nv|quv|x EuGnvoTexa LIOK
139 BELECTB. QNEeKTpUYeckmi

TOK B MeTannax.
CBepxnpoBoaANMOCTb

https://m.edsoo.ru/da794295



https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295

ONEKTPUYECKNIA TOK B
pacTtBopax u pacnnasax

Bubnmnoteka LIOK

140 3NEKTPONNTOB. 3aKOHbI https://m.edso0.ru/4b423491
dapagesn onga anekTponusa
141 OIeKTPUYECKU TOK B rasax. Bubnuoteka LLOK
Mna3ma https://m.eds00.ru/92d92{76
ONeKTpNYeCcKnin ToK B
142 BaKny\F:e. BakyymHble Bubnuorexa LIOK
https://m.edso0.ru/2E+160
npubopsbl
143 OnNEeKTPUYECKUIA TOK B Bubnmnoteka LIOK
noslynpoBOAHNKAX https://m.edsoo.ru/ab61c660
144 lMonynpoBoaHMKOBLIE Bubnnoteka LIOK
npubopsl https://m.edso0.ru/83622200
dusnyecknin NpakTMKym no
Teme "A3mepeHune cunbl Toka
N HaNpsHKEHUs B Lenm
NMOCTOSAHHOrO TOKa Npu
NMOMOLLIM aHanNoroBbIX 1
145 UM POBLIX N3MEPUTENBHbIX Bubnmnoteka LIOK
npnbopos" nnn "3HaKkoMCTBO https://m.edsoo.ru/5643ea56
C undpposon nabopaTtopuen
no duauke. MNpumepsbl
n3mepeHuns pmamnyecknx
BENUYMH NPU NOMOLLIN
KOMMbIOTEPHbIX JaT4ynKoB"
dusnyecknin NpakTUKym rno
146 Teme "3yyeHune Bubnmnoteka LIOK

HepaBHOMEPHOIro ABM>XeHn4
C uenbto onpeneneHna

https://m.edso00.ru/f6292f5f



https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f

MrHOBEHHOM CKOopoCTn"

dursnyecknin NpakTMKym no
Teme "3mepeHune
yCKOpeHUs npu
NPAMONIMHENHOM
paBHOYCKOPEHHOM ABVMXEHUU
147 No HaKMOHHOW NMnockocTn" 1 1
unm "iccneposaHue
3aBUCUMOCTU NyTU OT
BpeMEHU Npun
paBHOYCKOPEHHOM
ABuxXeHnn"

Bubnmnoteka LIOK
https://m.eds00.ru/6960b6ef

dunsnyecknin NPakTUKym no
Teme "smepeHune
ycKopeHusi cBobogHoro
148 nagenunsa” unn "N3yyenne 1 1
ABWXXeHWs Tena,
OpoLlueHHoro
ropmM3oHTanbHO"

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

dunsnyecknin NPakTUKym no
Teme "V3yyeHune aBmKeHuns
Tena no OKPY>XHOCTU C
NOCTOSAHHOM NO MOAYJO
CKOpPOCTbI" nnun Bubnnoteka LIOK
"ccnepoBaHne https://m.edsoo.ru/bcf53514
3aBMCUMOCTU nepuoga
obpalLeHnsa KOHNYECKOro
MasiTHUKa OT ero
napameTpoB"

149



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

150

dursnyecknin NpakTUKym rno
Teme "smepeHune
paBHOAENCTBYIOLLLEN CUTbI
npu OBMXeHUN Bpycka no
HaKNOHHOM NSIOCKOCTU" UNK
"lNpoBepka rmnoTesbl 0
HEe3aBMCMMOCTUN BPEMEHU
ABWXKeHus Bpycka no
HaKMOHHOM NNOCKOCTU Ha
3aJaHHOe paccTosiHME OT ero
macchbl"

Bubnmnoteka LIOK
https://m.edso0.ru/0b34db84

151

152

dusnyecknin NpakTMKym no
Teme "MccnegoBaHue
3aBUCMMOCTW CUI YNPYrocTy,
BO3HUKAOLLNX B MPYXXUHE U
pe3nHoBOM obpasue, OT nx
nedopmauunmn” nnu
"N3yyeHne aBmxeHnA
CUCTEMbI TEJ, CBA3AHHbIX
HUTbLO, NEePEKNHYTON Yepes
nérkmn énok"

dunsnyecknin NPakTUKym no
Teme "3mepeHune
KoadpdpumumMeHTa TpeHUs no
BESIMYUHE YINOBOro
KoappuumeHTa
3aBucumocTn FTp(N)" unu
"ccnegoBaHne ABMKEHUA
Opycka no HaknoHHOWM

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

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



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

NSIOCKOCTU C NEePEMEHHBLIM
KoappuumeHTom TpeHmns"
nnn "NayyeHne gBmxeHus
rpysa Ha Bany c TpeHuem"

153

dusnyecknin NpakTMKym rno
Teme "ccneposaHme
yCnoBun paBHOBECUSA
TBEPAOro Tena, uMetoLero
OCb BpaLeHna" nnum
"KoHCTpyMpoBaHue
KPOHLUTENHOB N PacyE€T cun
ynpyroctn" nnn "NsyyeHune
YCTOMYMBOCTU TBEPAOTO
Tena, MMetoLLero nnowagb
onopsb!"

Bubnmnoteka LIOK
https://m.edsoo.ru/4a04f4f7

154

dunsnyecknin NpakTMKym no
Teme "NamepeHune umnynsca
Tena rno TopMo3Homy nyTn"
unn "iamepeHune cunbl Taru,
CKOpPOCTU Moaenu
3NEeKTPOMOBUIIA U MOLLHOCTK
cunbl Tarn" unum "CpaBHeHue
N3MeHeHNsa nMmnynsca Tena c
UMMYNbLCOM CUnbI" NNu
"NccnepoBaHue coxpaHeHus
UMnMynbca npu ynpyrom
B3aumogencTemmn” nnu
"N3amepeHne KMHeTn4ecKomn
3Hepruuv Tena no

Bubnnoteka LLOK
https://m.edso00.ru/856fb28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

TOPMO3HOMY nyTn"

155

156

157

®dunsnyecknin NpakTUKym rno
Teme "V3yyeHune
N30TEePMNYECKOro npouecca
(pekomeHgoBaHO
ncnosib3oBaHne LUMgpoBom
nabopatopun)" unm
"N3y4yeHne n3oxopHoro
npouecca" unun "1NsyverHune
n3obapHoro npouecca" unm
"lNpoBepka ypaBHEHUS
cocTosAHNSA"

dunsnyecknin NPakTUKym no
Teme "I3mepeHne yaenbHou
TENNOEMKOCTU" nnm
"WccnegoBaHue npouecca
OCTbIBaHUSA BelecTsa" nnm
"UccnepoBaHue
agnabaTtHoro npouecca" nnu
"N3yyeHne B3anMoCBA3N
3HEPrUn MEXMOINEKYNAPHOro
B3aMMOOenCcTBUA U
TemnepaTypbl KUMEHWS
»xngkocrten"

dusnyecknin NpakTUKym rno
Teme "3yyeHune
3aKOHOMepHOCTEN
ncnapeHna XxXuagkocten" nnm
"amepeHne yaensHom

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

Bbubnuoteka LIOK
https://m.edsoo.ru/2f2faa6l

Bubnmnoteka LIOK
https://m.edsoo0.ru/6b1a23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

158

TennoTbl NnaBneHus nbaa"
nnn "ayyeHne csoncTs
HacblILLEeHHbIX NapoB" nnu
"NamepeHne abcontoTHOM
BNaXXHOCTU BO3ayxa U
OLleHKa Macchbl NapoB B
nomeweHnn". lamepenue
KoadpbpmumeHTa
NOBEPXHOCTHOIO HaTSXKEHNSA

dunsnyecknin NPakTUKym no
Teme "HabniogeHue
npeBpaLLeHnst IHeprmm
3apsKEHHOro KoHAeHcaTopa
B 3HEPIUIO U3Ny4yeHust
ceetoamona" nnum "Nsyyenue
nNpoTeKaHus Toka B Lenu,
cogepkallen KoHgeHcatop"
unn "PacnpegenexHune
pa3HOCTW NOTEHLManoB
(HanpskeHus) npu
nocnegosaTenibHOM
coeanHeHnn
KoHaeHcaTopoB"

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

159

dusnyecknin NpakTUKym rno
Teme "MiccnegoBaHue
CMeLUaHHOro COeauHEHMS
pe3ncTopoB” nunu
"NamepeHne yaensHoro
COMpPOTUBNEHUSA

BbubnuoTteka LIOK
https://m.edso0.ru/2b179d98



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

NPOBOAHUKOB" UK
"ccneposaHue
3aBNCMMOCTM CUIbl TOKa OT
HanpsKeHWs1 4ns namnbl
HakanmeaHus"

dusnyecknin NpakTMKym rno
Teme "HabniogeHue
anekTponmsa" unu
"N3amepeHne 3apsga
OJHOBAareHTHOro noHa" nnu
"UccnepoBaHue
3aBNCMMOCTHU
COMNPOTMBNEHUS
TepmMopesucTopa ot
TemnepaTtypbl" unn "CHatme
BOJSIbT-aMnepHoOmn
Xapakrtepuctuku gnoga"

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

161

PesepBHbIN ypOK.
O6o6uieHne u
cuctemMaTm3aauuna aHaHum no
Teme "KnHematuka"

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

162

PesepBHbIN ypOK.
O6o6LieHnEe K
cucTtemaTusaumsi 3HaHui no
Teme "duHamumka"

BubnuoTteka LIOK
https://m.edso00.ru/3149956b

163

PesepBHbIN YypOK.
O6o6LieHnEe K
cucTtemaTmusaumsi 3HaHum no
Teme "CTaTuka TBEPOOro

BbubnuoTteka LIOK
https://m.edso0.ru/0f9752ac



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

Tena"

164

Pe3epBHbIN YpOK.
O606LeHmne 1
cucTemaTusaumns 3HaHun no
Teme "3aKkoHbl COXpaHeHs B
MexaHuke"

Bubnuoteka LLOK
https://m.edsoo0.ru/6c0df9cc

165

Pe3epBHbIN YpOK.
O6obuieHne un
cucTtemaTusaumst 3HaHum no
Teme "OCHOoBbI
MONEKYNAPHOKUHETUYECKOM
Teopun"

bubnuoTteka LIOK
https://m.edso0.ru/de148976

166

PesepBHbIN yPOK.
O6obuieHne un
cuctemMaTmnsaumsa 3HaHu no
Teme "TepmoanHamuka.
Tennosble malwunHbI"

bubnuoTteka LIOK
https://m.edsoo.ru/Obcc77cl

167

PesepBHbIN ypOK.
O6o6uieHne u
cucTtemaTmusaumsi 3HaHum no
Teme "ArperatHble
COCTOSIHMS BELLEeCTBa.
dasoBble nepexogbl”

Bbubnuoteka LIOK
https://m.edso0.ru/59ca5c91

168

PesepBHbIN ypOK.
O6o6LieHnEe K
cucTemaTusaumns 3HaHun no
Teme "OnekTpudeckoe none"

BubnuoTteka LIOK
https://m.edso0.ru/f2381c0c

169

PesepBHbIN YpOK.
O6o6LieHne n

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



https://m.edsoo.ru/6c0df9cc
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cucrtemaTmusaums 3HaHum no
Teme "[oCTOSIHHbIN
3reKTpuyeckmn Tok"

PesepBHbIN ypOK.
O606LeHve 1

Bubnmnoteka LIOK

170 CMCTe,',VI aTvsaLnA sHanin no 1 https://m.edsoo.ru/cc7681d4
Teme "TOKM B pasnnyHbIX
cpepax”
OBLWEE KOJIMHECTBO HACOB 170 16

Mo NPOrPAMME



https://m.edsoo.ru/cc7681d4

11 KIACC

KonunyectBO 4yacoB

ONeKTPOHHbIe udpoBbIe

Ne darta
nln Tema ypoka Bcero KoHTponbHble [lpaktuyeckue n3yueHNs o6pasoBaTenbHble
paboTbl paboTbl pecypchbl
B3anmopgencrteume
NOCTOSIHHbIX MArHUTOB U
1 NPOBOAHNKOB C TOKOM. 1 Bubnuoreka LIOK
https://m.eds00.ru/487a8593
MarHuTtHoe none. 'mnotesa
Amnepa
BekTop marHuTHOM
nHAyKumn. MNpuHUmMnN
2 cyrllle):pll:llosmumpm ML;FHI/ITHbIX 1 Bubnmoreka LIOK
. . https://m.edsoo.ru/4clabccb
nonewn. JINHUN MarHUTHOWM
NHOYKLMM
MarHuTHOe none
3 npoBogHMKa ¢ TOKOM. OnbIT 1 Bubnmotexa LIOK
https://m.edso0.ru/d35d5262
OpcTena
4 Cwuna Amnepa, eé 1 Bubnmnoteka LIOK
HanpaBrieHMe N MoayIb https://m.edsoo0.ru/26d9c5ba
Bbubnuoteka LIOK
° Peuerive sapad 1 https://m.edsoo.ru/a37a0c21
NMpumeHeHne 3akoHa
5 Amnepa. 1 Bubnnoteka LIOK
ONeKTpon3mMepuTerbHbIE https://m.edsoo.ru/ad7718d7
npubopsbl
. Cwvna JlopeHua, eé 1 Bubnuoteka LLOK
HanpasneHve n moayrib. https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

[1BM>XeHne 3apsKeHHOW
YacTuubl B OAHOPOLHOM
MarHuTHOM none

Bubnmnoteka LIOK

8 Pewenve sana- https://m.edsoo0.ru/504e98c7
Bubnmnoteka LIOK
9 Pabora cunel Jlopenua https://m.edsoo0.ru/d518be4b
Bubnmnoteka LIOK
10 Pewenne sanad https://m.eds00.ru/93617bd9
MarHuTHoe none B
11 BellecTBe. bubnuoTteka LIOK
deppomarHeTukn, napa- u https://m.edso0.ru/30ff9608
AnamarHeTuku
OcHoBHble cBOMCTBA
12 deppoMarHeTUKOB. Bbubnuoteka LIOK
MpumeHeHne https://m.edso0.ru/0b58190a
deppomMarHeTUKoB
13 PeweHune 3apay no teme Bubnmnoteka LIOK
"MarHnTHoe none" https://m.edso0.ru/5b55¢307
14 PeweHune 3apay no teme Bubnnoteka LIOK
"MarHnTtHoe none" https://m.edsoo.ru/41c4ae8a
ABneHne
15 31eKTPOMarHUTHOM Bubnnoteka LIOK
nHAayKumn. NoTok BekTopa https://m.edsoo.ru/b3efalcl
MarHUTHOWM MHOYKUMN
BbubnuoTteka LIOK
16 SAC vHpykunm https://m.eds00.ru/48150bd8
17 3aKOH 9NeKTpOMarHUTHOM Bubnuoteka LLOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8

nHaykummn dapages

https://m.edsoo.ru/a6dec188

BuxpeBoe anekTpuyeckoe

Bubnmnoteka LIOK

18 none. Toku ®yko https://m.edsoo.ru/15abe140
19 90C vHAaykumm B Bubnmnoteka LIOK
ABVKYLLIMXCS MPOBOAHUKAX https://m.edso0.ru/0235cc02
Bubnmnoteka LIOK
20 Pewenue 3anad https://m.edsoo.ru/4dfda618
Bubnmnoteka LIOK
21 Mpasuno Jlenua https://m.edsoo.ru/bbc22726
I siruorera LK
Ay 4 https://m.edsoo.ru/621eae9d
NMOCTOSIHHOIO TOKa
23 fBneHve caMonHOYKUNN. bubnuoTteka LIOK
9 C camonHayKumm https://m.edsoo.ru/7ee60ca8
y ' https://m.edsoo.ru/b3c0adll
OnekTpoMarHuTHoe none
Bubnnoteka LIOK
25 Pewenue 3anad https://m.edso0.ru/88f69d2b
26 Siiiﬁ::;:a” NS 3HAHU No Bubnmorexa LIOK
" 4 Y https://m.edso0.ru/76484025
Teme "dOnekTpognHamumka
27 KoHTponbHas paboTa no Bubnmnoteka LIOK
Teme "OnekTpoanHammka" https://m.edsoo.ru/8ae09b98
28 | Cootommat soncbamm. BuGnworera LOK
A ' https://m.edsoo.ru/7¢1db385
FapmMoHuyeckne konebaHus
29 KuHematnyeckoe un Bubnmnoteka LIOK



https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385

AVNHaMU4YecKoe onucaHue
KonebaTtenbHbIX OBWXEHUN

https://m.edso0.ru/87ce9498

JQHepreTnyeckoe onncaHue.
BbiBOO AMHamMnyeckoro
onucaHns rapMOHNYECKNX

Bubnmnoteka LIOK

30 konebaHum n3 nx https://m.edsoo.ru/e3c99692
3HEepreTMyeckoro u
KMHEMATMYECKOro onncaHms
31 Amnnntyga n pasa Bubnnoteka LIOK
KonebaHumn https://m.edsoo.ru/7a0c439a
Mepuog v yacToTa
konebaHui. MNepmnog manbix
B HbIX KOonebdaHumn
32 fnaiifnﬁzlamqe(?merga Bubnvoreka LIOK
https://m.edso0.ru/e0399319
MasiTHuKa. [Nepuog
cB0ObOOHbIX KONnebaHumn
NPY>XMHHOIO MasiTHMKa
3aTyxatowme konedaHus.
33 BbI:ymeu:Hble konebaHus. Bubnuotexa LIOK
https://m.edsoo0.ru/72e93d09
Pe3oHaHc
Bubnnoteka LIOK
34 ABTOKONEOAHNA https://m.edsoo.ru/6add2644
Bubnmnoteka LIOK
35 PeweHne 3apav https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
Ypok-koHbepeHUna
36 "MexaHun4yeckue konedaHus BubnuoTteka LIOK

B MYy3blKarbHbIX
WHCTpyMeHTax"

https://m.edsoo0.ru/8ef587be



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be

O6o6LeHne K
cuctemMaTmaaumna aHaHum no

Bubnmnoteka LIOK

31 Teme "MexaHn4yeckne https://m.edsoo0.ru/eb84182f
konebaHns"
38 Sonneekgzs:ln:mmmble Bubnmnoteka LIOK
L https://m.edsoo.ru/d4adabde
KonebaTtenbHbln KOHTYP
®opmyna TomcoHa. Ces3b
39 rouencaropac Burmorera LIOK
A vp https://m.edsoo.ru/093f9afl
aMnnMTyaon cunbl Toka B
KonebaTtenbHOM KOHTYype
40 Sell/lko:a;obf;?:emg 3Heprum EuGnmoTexa LIOK
A https://m.edsoo.ru/d1e2d543
KonebatenbHOM KOHTYpe
3artyxatoLme
anekTpoma e
41 KSHQEF;H“I:;'”;’::H €HHble Bubnvoreka LIOK
' yxa https://m.edso0.ru/5e668619
3MEKTPOMarHUTHbIE
konebaHus
o | et esnp
A Ped https://m.eds00.ru/84836152
nepemMeHHOro Toka
KaTyLwka MHOYKTUBHOCTY B Bubnmnoteka LIOK
43
Lenn nepemMeHHoro Toka https://m.edsoo.ru/cfa307af
3akon Ouma 'D'n,g BbubnuoTteka LIOK
44 aneKTpuveckou Lenm

nepemMeHHOro Toka

https://m.edsoo0.ru/8bae38e6



https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6

MoLHOCTb NEPEMEHHOIO
TOKa. AMNINTyaHoe u

Bubnmnoteka LIOK

45 AENCTByloLLEee 3HaYeHne https://m.edsoo.ru/lcac6c4c
CUNbl TOKA N HanNpPsKeHus
46 PesoHaHC B anekTpuyeckomn Bubnuoteka LLOK
uenu https://m.edso0.ru/087506df
Bubnmnoteka LIOK
4t Pewenve sana- https://m.edsoo0.ru/al16836a4
NaeanbHblA
TpaHcopmaTop.
48 I'Ippomsqs)ozcmo F:1epen,aqa " Bubnmotexa LIOK
’ https://m.edso0.ru/f97418ae
noTpebneHune
3NEeKTPUYECKOW 3HEPTUN
OKOSOrMyeckme pucku npu
npon3BoaCcTBE
49 anekTpoaHeprun. KynbTypa Bubnmnoteka LIOK
NCMNoSib30BaHNSA https://m.edsoo.ru/a6f74d93
3NEKTPO3HEPrumn B
NOBCEAHEBHON XXWU3HWU
Bubnmnoteka LIOK
>0 Pewenue 3anad https://m.edsoo.ru/ee6677ed
Bbubnuoteka LIOK
o1 Pelwenune 3ana https://m.edsoo.ru/7cab59f8
O6o6LieHnEe K
50 cuctemMaTmaaumna aHaHum no BbubnuoTteka LIOK
Teme "OnekTpoMarHuTHble https://m.edso0.ru/401024a9
konebaHus"
53 MexaHn4eckne BOSHbI. Bubnmnoteka LIOK



https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9

XapakTepucTuku
MEXaHU4YeCKNX BOSTH

https://m.edsoo.ru/a58e109f

CBowicTBa MexaHU4eCcKmnx

Bubnmnoteka LIOK

>4 BOJIH https://m.edso0.ru/d9ae1000
Bubnmnoteka LIOK

o5 3ByK. XapakTepuCTyiki 38yka https://m.edso0.ru/138b6f09
NHdpa3sByk 1 ynbTpasByk.

56 LUy(in)gBoeysargﬂsH:Hmey Bubnmorexa LIOK

y https://m.edso0.ru/7380038f
oKpyatoLien cpeabl
bubnuoTteka LIOK
>7 Petuenme sana- https://m.edsoo.ru/cfd918bf
s agj;(:z:n”n:mmmble BOJTHbI. Bu6nvoTexa LIOK
https://m.edsoo.ru/714e5dbl
3NEKTPOMarHUTHbIX BOJTH
(o | o srepouanurT svcrea oK
https://m.eds00.ru/d01b818c
3NEKTPOMarHUTHbIX BOJTH
LLikana anekTpoMarH1THbIX

60 BOJIH. [lpuMeHeHne Bubnnoteka LIOK
3MIEKTPOMArHUTHbIX BOSTH B https://m.edsoo.ru/49belf9e
TEXHUKE U ObITY
MprHUMNbI pagnoceNaan n
TeneBuaeHus.

61 Pagvonokauus. Bubnuoteka LLOK
OneKkTpomMarHuTHoe https://m.edso00.ru/9f96f1f8
3arpsisHeHue oKpyxatoLemn
cpeabl

62 KoHTponbHas paboTa no Bubnmnoteka LIOK



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

Teme "KonebaHusa 1 BonHbI"

https://m.edso0.ru/4f7985a0

CaerT. 3akoH

Bubnmnoteka LIOK

63 MPAMOnMHeNHoro https://m.eds00.ru/f9566406
pacnpocTpaHeHus ceBeTa
PelweHne 3agay Ha
64 NPUMEHEHNE 3aKoHa Bubnmnoteka LIOK
NPAMOSIMHENHOIO https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus cBeTa
OtpaxeHue ceTa. Nnockoe
65 3e§|<ano. Cdepuyeckoe Bubnmorera LIOK
https://m.edsoo.ru/a005d2bb
3epkano
NMpenomneHue ceeTa.
ABCONTHLIN 1
OTHOCUTESbHbIN NOKasaTesb
66 npenomnexus. lNonHoe Bubnmorexa LIOK
https://m.edsoo.ru/bc2e55cd
BHYTPEHHEE OTpaXKeHMe.
MpeaenbHbIv Yron NoSsIHOro
BHYTPEHHErO OTPaXeHUs
PelweHne 3agay Ha
67 NPUMEHEHNE 3aKOHOB Bubnmnoteka LIOK
OTpaXeHNs 1 NPEeNIoMIEeHNS https://m.edso0.ru/49d830a9
cBeTa
Xopg nyyen B npusme.
68 Ll,mf:lne)écm CBgTa. CnoxHblIn Bubnuoteka LIOK
https://m.edsoo.ru/d8elc3be
cocrtaB 6enoro ceeTa. Liset
JTnH3bI. okycHoe BubnvoTexa LIOK
69 paccTosiHne 1 onTundeckas

cuna JNinMH3bI

https://m.edso00.ru/60441359



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359

MocTpoeHne n3obpaxeHun B

Bubnmnoteka LIOK

70 JMR3AX W X chcTemax. https://m.edsoo.ru/bb53b1d5
YBenuyeHue nuHsbl
PeweHue 3agay Ha
1 NoOCTPOEHNE N306paxeHnn, Bubnuoteka LLOK
nony4yaembix C MOMOLLbIO https://m.edso0.ru/5a868f09
NINH3
72 ['nas kak onTuyeckas bubnuoTteka LIOK
cuctema https://m.edsoo.ru/ecd480a2
P - https://m.edsoo.ru/cd174al10
reoMeTpn4EeCKOn ONTUKN
74 CkopocTb cBeTa 1 MeToAbl Bubnmnoteka LIOK
ee n3MepeHus https://m.edsoo.ru/f32aab06
Bbubnuoteka LIOK
[ Avcnepeus ceera https://m.edsoo.ru/lel6ccbe
Bubnmnoteka LIOK
76 VIiHTepcbeperuya caeta https://m.edsoo.ru/5fc0c638
K )
77 Vonosun vabniogerun Buvorera LIOK
A https://m.edsoo0.ru/c6416d48
MaKCMMyMOB Y1 MMHUMYMOB
BubnuoTteka LIOK
78 Peuetne sana https:/m.eds00.ru/3061de2b
79 MpumeHeHne Bubnuoteka LLOK
MHTepdepeHunn https://m.edsoo.ru/668edbc8
Bubnmnoteka LIOK
80 fvgppakuys caeta https://m.edsoo.ru/12ed04b5
81 OndpakumoHHas peLuéTka. Bubnmnoteka LIOK



https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5

YcnoBue HabnwgeHus
rmaBHbIX MaKCUMYyMOB

https://m.edso00.ru/f998d964

Bubnmnoteka LIOK

82 Peluerive sapad https://m.edsoo.ru/d58c411a
83 [MonepeyYyHOCTb CBETOBbIX Bubnmnoteka LIOK
BOJIH. [Nonsipusauus ceeta https://m.edso0.ru/e9890fe9
Bubnmnoteka LIOK
84 Peluerive sapad https://m.edso0.ru/c56¢8158
85 CBeToBbI€e SIBMEHNS B Bubnnoteka LIOK
npupoae https://m.edso0.ru/0b36363d
O606weHne n
86 CMCTeuh;IlaTM3aLlM$I 3HaHUM NO Bubnmotexa LIOK
https://m.edsoo.ru/8a14748b
Teme "OnTtumka"
g7 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme «OnTuka» https://m.edsoo0.ru/82315dd4
MpaHMLbl NPUMEHUMOCTH
a8 Knaccuyeckon MexaHuKMU. Bubnnoteka LIOK
3aKOHbI 3MEeKTPOANHAMUKMN U https://m.edsoo.ru/c9bd77cb
NPUHLMN OTHOCUTENBHOCTH
89 MocTynaTtbl cneumansHoOn Bbubnuoteka LIOK
TEOPUM OTHOCUTENBHOCTU https://m.edsoo.ru/c56f05cb
[MpocTpaHCTBEHHO-
BpeMeHHOW NHTepBarn.
lMpeobpasoBaHus JlopeHua. BuGnvoTexa LIOK
90 Ycnosne NpUYMHHOCTN.

OTHOCUTENbHOCTbL
OAHOBPEMEHHOCTMW.
3ameqneHne BpeMEHU U

https://m.edso0.ru/d83742bb



https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb

COKpaLlieHne anunHbl

OHeprusa n MMnynbe

Bubnmnoteka LIOK

1
9 pPEeNATUBUCTCKON YacTuLbl https://m.edsoo0.ru/853a64fc
52 | inymoon pensmemorcio? Bunmorexa LIOK
y P https://m.edsoo.ru/b6258ffa
YacTuubl. AHEPrus Nnokos
93 PaBHoBecHoOe Tennosoe Bubnuoteka LLOK
nany4yeHme https://m.edsoo.ru/f54035a5
bubnuoTteka LIOK
94 SakoH cmewenns Bura https://m.edsoo0.ru/1c5f752
95 'Mnotesa M. lNnaHka o Bubnmnoteka LIOK
kBaHTax. POTOHbI https://m.edsoo.ru/a5ffa218
bubnuoTteka LIOK
96 OHeprus n umnynbc oToHa https://m.edsoo.ru/7fb307ec
doToadpdekT. OnbiThl A. T. BuGnmoTeka LIOK
97 CtoneToBa. 3akoHbl
https://m.edso0.ru/8c68e5b9
doToadhhekTa
o | Ao A siruorea LK
. - P https://m.edso0.ru/01ef4556
rpaHmua" gotoadhdekra
99 [asneHue ceeta. OnbiThl 1. Bubnnoteka LIOK
H. llebeneBa https://m.edso0.ru/64b4f966
. BbubnuoTteka LIOK
100 BonHoBble caoncTsa HacTuy https://m.edsoo.ru/f59cfcec
BonHbl e bponnsa. nuHa
101 BOJSTHbI e bponna un Bubnmnoteka LIOK

pa3mepbl obnactu
nokanusauun OBuxyLLencs

https://m.edsoo.ru/5df8bafl



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1

YyacTtuubl

KopnyckynsipHO-BOSTHOBOW

Bubnmnoteka LIOK

102 Ayanuam https://m.edsoo.ru/8ccab62a
103 Ondopakums anekTpoHoB Ha Bubnmnoteka LIOK
Kpuctannax https://m.edsoo.ru/30dbal8c
Cneuunduka nsmepeHun B
104 MUKpomupe. COOTHOLLEHUS Bubnuoteka LLOK
HeonpeaenéHHoCcTeN https://m.edso0.ru/65783dec
"en3eHbepra
105 PeweHune rpagpunyeckmx Bubnnoteka LIOK
3agad https://m.edsoo.ru/e70195bd
. Bubnnoteka LIOK
106 PelueHye pacqeTHbIx 3ana- https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTa no
107 Temam: "OcHoBbl CTO", Bubnmnoteka LIOK
"KopnyckynspHO-BOHOBOW https://m.edsoo.ru/c3de891a
ayanusm”
OnbITbl N0 NCCNeaoBaHMIO
108 CTPOEHNsa aToMa. Bbubnuoteka LIOK
lMnaHeTapHas mogenb https://m.edsoo.ru/312b750a
aTtoma Pesepdopaa
BubnuoTteka LIOK
109 Moctynatel bopa https://m.edsoo.ru/404dfa9a
Buabl cnektpos. CnekT
110 ypc?BH:Me:aH:p?rMMCaT(aOMZ Bubnuoteka LIOK
https://m.edsoo.ru/cf74blla
Bogopoaa
111 CnoHTaHHOE 1 Bubnuoteka LLOK

BbIHY>XOEHHOE NU3ryvyeHne

https://m.edso00.ru/f945d85c



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

cBeTa

112

113

114

115

JNTasep

HykrnoHHaa mogens agpa
"enseHbepra-MBaHeHKo.
3apsag 1 maccoBoe 4nCIo
aapa. Msotonsbl.
PagnoakTtnBHOCTb

3aKOH pagMoaKkTMBHOIO
pacnaga. CeoncTtea

VNOHU3NPYIOLLIETO N3ITyYeEHUSI.

BrnusHue pagnoaktnBHocTu
Ha XNBbl€ OPraHN3mbl.
HoaumeTtpusa

OHeprus cBsi3n HYKNOHOB B
aape. AgepHble cunbl.
[edekT maccol agpa.
AnepHble peakunu.
AnepHble peakTopsbl.
Mpobrembl ynpaBnsemoro
TEpMOSAEPHOro CUHTE3a.
JKonornyeckne acnekTbl
pasBuUTUA A0EPHON
3HEepreTukn

Bubnmnoteka LIOK
https://m.edso0.ru/2288a0c4

Bubnmnoteka LIOK
https://m.edsoo.ru/34ada5de

Bubnnoteka LIOK
https://m.edsoo.ru/aab98bef

Bbubnuoteka LIOK
https://m.edsoo.ru/ff1758d0

116

MeToAabl permctpauum u
nccnenoBaHus
arieMeHTapHbIX YacTul,
dyHOamMeHTanbHble
B3ammoaencTemd. bapuoHsil,

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



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

ME30HbI U NENTOHbI.
MpencrasneHue o
CtangapTHOM Moaenu.
KBapk-rrnooHHas moaernb
afipoOHOB

dunsnka 3a npegenamu
CtangapTHOM Moaenu.

Bubnmnoteka LIOK

117 TeMHas mMatepys 1 TemHas https://m.edso0.ru/c026fd37
3Heprna. EauHcTBO
dom3n4eckon KapTUHbI MUpa
ATanbl pa3BuUTUSA
118 aCTpOH(F))Mvwl. 3Ha4yeHune Bubnmorera LIOK
https://m.edsoo.ru/ad73e145
aCTpPOHOMMUMU
MpMEHMMOCTb 3aKOHOB
du13nKN ona odobscHeEHNS
119 NPUPOAbI KOCMUYECKMX Bubnnoteka LIOK
obbekToB. MeToabl https://m.edsoo.ru/39c44028
ACTPOHOMMUYECKMX
nccnegoBaHun
CoBpeMeHHble onTn4Yeckme
Teneckons.l,
120 paguoTeneckorbl Bubnmotexa LIOK
’ https://m.edsoo0.ru/4877aale
BHeaTMocdepHas
aCcTpoOHOMUSA
Bua 3Bé3agHoro Heba.
CosBe3aus, sipkme 3B€3abl, BbubnuoTteka LIOK
121
MNaHeTbl, X BUANMOE https://m.edsoo.ru/aac588eb
OBWXEHne
122 ConHe4Has cucrtema. BubnuoTteka LIOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb

ConHue. ConHeyHas
aKTUBHOCTb. ICTOYHUK
3Heprum ConHua un 3Bé3f,

https://m.edso00.ru/22748eb4

3BE3abl, X OCHOBHbIE
XapaKTepPUCTUKMN.

Bubnmnoteka LIOK

123 HAunarpamma "cnektpanbHbIn https://m.edso00.ru/42169944
Knacc — cBeTMMOCTb"

124 3Be3bl rnaBHON Bubnnoteka LIOK
nocnenoBaTeNbHOCTU https://m.edsoo.ru/b3ch766¢
BHyTpeHHee cTpoeHune
3Bé3. CoBpEMEHHbIE

125 npeacTaBneHus o Bubnmnoteka LIOK
NPOUCXOXAEHNN U https://m.edsoo.ru/d09da494
asontouum ConHua v 3Bé€34.

SOTanbl XXN3HN 3BE3
MneyHbin MyTb — Hawa

126 ManakTuka. Tunbl ranakTuk. Bubnmnoteka LIOK
UépHble ablpbl B sapax https://m.edsoo.ru/7cd10ala
ranakTuk
BceneHHas. Pacwimperne

127 BceneHHon. 3akoH Xabbna. Bubnnoteka LIOK
Teopus bonbLuoro B3pbIBa. https://m.edsoo.ru/3dbdf0d2
PenunkToBoe nanyveHune

128 MacwTabHas cTpykTypa Bubnuoteka LLOK
BceneHHon. MeTtaranaktuka https://m.edsoo.ru/ce234633

129 HepelwéHHble npobnemsl BbubnuoTteka LIOK
acTpoOHOMMUN https://m.edsoo.ru/d37d9ffe

130 dursnyecknin NpakTUKym rno Bubnuoteka LLOK



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe

131

Teme "ccneposaHme
MarHMTHOro nons
NOCTOSAHHLIX MarHUToB" NnNu
"ccnepgoBaHue CBOWCTB
doeppomMarHeTMKoB" nnu
"ccnegoBaHne oencTema
NOCTOSIHHOrO MarHuTa Ha
pamKy ¢ TOKOM"

dunsnyecknin NPakTUKym no
Teme "3mepeHne cunbl
Amnepa" nnu "Usydenne
3aBMCUMOCTU cunbl AMnepa
OT CuUsbl ToKa" unu
"OnpegeneHne MarHUTHOM
WHOYKUWW HA OCHOBE
n3mepeHna cunsl Amnepa”

https://m.edsoo0.ru/67361aef

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

132

dunsnyecknin NpakTMKym no
Teme "MccnepgoBaHue
SIBFIEHUS NTIEKTPOMArHUTHOM
MHAYKUMN" nnm
"OnpegenexHne NHayKumm
BUXPEBOIr0 MarHUTHOIO
nons"

https://m.edsoo0.ru/c36658da

133

dursnyecknin NpakTUKym rno
Teme "ccnepoBaHue
SIBMIEHUs1 caMouHayKumn"
unun "Cbopka mogenu
3MEKTPOMArHUTHOrO
reHepartopa"

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



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

134

135

dusnyecknin NpakTMKym rno
Teme "3mepeHne nepmnoaa
cBObOOgHbIX KOnebaHum
HUTSAHOIO U NMPY>XWUHHOIO
MasiTHUKOB"

dusnyecknin NpakTMKym rno
Teme "lNpeobpasoBaHue
3HEeprum B NPY>XMHHOM
MasiTHUKe"

Bubnmnoteka LIOK
https://m.edso0.ru/5d159d35

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

136

137

138

139

dusnyecknin NpakTUKym no
Teme "MccnegoBaHue
nepeMeHHOro Toka 4yepes
nocnegoBaTenbHO
COeIMHEHHbIE KoHOeHcaTop,
KaTyLLKYy U pe3nctop" unm
"WccnegoBaHue paboThl
NCTOYHMKOB CBETa B Lienu
nepemMeHHoro Toka"

dunsnyecknin NPakTUKym no
Teme "3yyeHune
napamMmeTpoB 3BYKOBOM
BOJIHbI"

dusnyecknin NpakTMKym rno
Teme "3mepeHune
nokasaTtesns npenomreHns
crtekna" unu "MNony4eHune
n3obpaxxeHus B cucteme m3
NI0OCKOro 3epkana un nnH3bl"

dursnyecknin NpakTUKym rno

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

Bubnmnoteka LIOK
https://m.edso0.ru/b100661a

Bubnuoteka LLOK
https://m.edsoo0.ru/42569eal

Bubnmnoteka LIOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

140

141

Teme "VccnepoBaHue
3aBNCMMOCTU OOKYCHOIO
paccTosiHuA OT BelecTBa
(Ha Npumepe Xnakux nNnH3)"
unn "NamepeHne pokycHoro
pacCcTOsiHMA paccenBaroLLnX
NNH3"

dunsnyecknin NPakTUKym no
Teme "HabniogeHue
AvicbpakLmny,
nHTepcepeHummn 1
nonspusaumm ceeta"
dunsnyecknin NPakTUKym no
Teme "Onpegenexne
UMNynbca 1 3Heprnm
pPENATUBMUCTCKUX YacTuy, (no
doTorpacmsim Tpekos
3apPsHKEHHbIX YacTul, B
MarHuTtHom none)"

https://m.edso0.ru/b879fb3f

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

Bubnnoteka LIOK
https://m.eds00.ru/63756¢47

142

143

dunsnyecknin NPakTUKym no
Teme "3mepeHune
NnocTtosiHHoM NnaHka Ha
OCHOBE nccnegoBaHus
doToadpekTa" nnm
"MiccnepoBaHue
3aBUCMMOCTU CUIbl TOKA
Yyepes ceBeToamno ot
HanpsxkeHus"

dunsnyecknn NPaKTUKyMm no

BbubnuoTteka LIOK
https://m.edsoo0.ru/eb916f82

BubnuoTteka LIOK



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

144

145

146

Teme "ccneposaHme
CreKTpa paspeXeHHoro
aToMapHoro Bogopoaa u
n3mepeHmne NoCTOSAHHOM
Punbepra"

dusnyecknin NpakTMKym rno
Teme "MiccnegoBaHue
pagnoakTMBHOIO dooHa ¢
NCMNoSib30BaHNEM
nosmmetpa" unm "UsyyeHne
nornoweHuns 6eta-yactuy
antoMmHnem"

dunsnyecknin NPakTUKym no
Teme "HabnogeHus
3B8é3gHoro Heba
HEBOOPYXEHHbIM r11a3oMm C
NCMNoSiIb30BaHNEM
KOMMbIOTEPHbIX NPUIOXEHNI
Ans onpegeneHns
NonoXeHnsa HebecHbIX
0OBEKTOB HAa KOHKPETHYHO
AaTy: OCHOBHblE CO3BE3ans
CeepHoro nonywapus u
SpKne 3B€3abl"” unm
"HabnoaeHns B Teneckon
JlyHbl, NnaHeT, TyMmaHHOCTEN
1 3BE3OHbIX cKonneHmn"

O06o0LwWweHne n
cuctemMaTmsaumsa saHaHuUNn.

https://m.edsoo.ru/ec651eb8

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

Bbubnuoteka LIOK
https://m.edso0.ru/1072021e

Bubnuoteka LLOK
https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

147

148

Ponb punankm n actpoHoMum
B 9KOHOMUNYECKOW,
TEXHONOrM4YeCcKoun,
coumanbHON N 3TUYECKOMN
chepax geaTernibHOCTH
yernoBeka

O6o00LWweHne n

cuctemMaTm3aumnsa aHaHun.

Ponb n mecto punaunku n 1
aCTPOHOMMUN B COBPEMEHHON
Hay4YHOW KapTuHe Mupa

O06o00LwWweHne n

cuctemMaTm3aumnsa aHaHun.

Ponb punsnyeckon teopum B
doopmMmpoBaHum

npencraBneHumn o

P13nMYeCcKon KapTmHe Mupa, 1
MeCTO (PU3NYECKON KapTUHbI

Mupa B obLiem psagy

COBPEMEHHbIX €CTECTBEHHO-
Hay4HbIX NpeacTaBneHnin o

npupoae

Bubnmnoteka LIOK
https://m.edso0.ru/18f19f7c

Bbubnuoteka LIOK
https://m.edsoo.ru/e7d400f4

149

O6o6LieHnEe K
cuctemaTmaaumsa 3HaHUM no 1
Teme "KnHemartuka"

BbubnuoTteka LIOK
https://m.edsoo.ru/b032fc4b

150

151

O6o6LieHnEe K
cuctemMaTmaaumna aHaHum no 1
Teme "KuHemaTuka"

O06o0LwWweHne n 1

BbubnuoTteka LIOK
https://m.edsoo0.ru/4e31b507

Bubnmnoteka LIOK



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507

cuctemaTtmnsauusi 3HaHUn no
Teme "[duHamunka"

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

O06o0LwweHne n
cuctemaTmaauus 3HaHu no

Bubnmnoteka LIOK

152 Teme "CTtaTuka TBEPO0ro https://m.edsoo.ru/3cca482e
Tena"
O6o00LWweHne n
153 cuctemMaTnsaumsa 3HaHun no bubnuoTteka LIOK
Teme "3aKoHbl COXpaHeHus https://m.edsoo.ru/32a4d1a0
B MexaHuke"
O6o0LwweHne n
cucTtemaTmnsaumsi 3HaHum no
154 Teme “OCHOB: Bubnmorexa LIOK
. https://m.edsoo.ru/ed440ca8
MOMEKYNAPHO-KNHETUYECKOM
Teopun"
O06o00LwWweHne n
155 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "TepmoanHamuka. https://m.edsoo.ru/c63f7c10
TennoBble MawwunHbI"
O06o0LwweHne n
cucTtemaTmnsaumsi 3HaHum no
156 Teme “ArperaiHble Bubnmorexa LIOK
https://m.edsoo0.ru/1d36b5b1
COCTOSIHUS! BELLIECTBA.
dasoBble nepexogbl”
HUe u
157 Smiizun:;m:aum 3HaHWI Mo Bubnmorexa LIOK
Y Y https://m.edsoo.ru/3bf0def9
Teme "3nekTpuyeckoe none
158 O606LweHne 1 Bubnuoteka LLOK

cuctemMaTm3auusa 3HaHum no

https://m.edso00.ru/71453ee6



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6

Teme "lNoCTOAHHbIN
3neKkTpuyeckmn Tok"

159

O606LeHve 1
cucTtemaTmusaums 3HaHum no
Teme "TOoKM B pasnuyHbIX
cpegax"

Bubnuoteka LLOK
https://m.edso0.ru/3d40077a

160

161

162

163

164

O6o00LWweHne n
cuctemaTmaaumsa 3HaHUM no
Teme "MarHutHoe none"

Pe3epBHbIN YpOK.
O6o0LwweHne n
cuctemMaTm3aauuna aHaHum no
Teme "3nekTpomMarHuTHas
nHaykumng"

Pe3epBHbIN YpOK.
O06o00LwWweHne n
cuctemMaTm3auuna aHaHum no
Teme "MexaHu4eckme
konebaHus"

Pe3epBHbIN YpOK.
O06o00LWeHne n
cucTtemaTmusaumsi 3HaHum no
Teme "OnekTpoMarHuTHble
konebaHns"

PesepBHbIN ypOK.
O606LweHne 1
cuctemaTtmnsauusi 3HaHUKn rno
Teme "MexaHunyeckume u
3NeKTPOMarHUTHbIE BOSTHbI"

Bubnuoteka LLOK
https://m.edso0.ru/3b4c06ae

Bubnmnoteka LIOK
https://m.edso0.ru/053e2248

Bubnmnoteka LIOK
https://m.edso0.ru/d6310bfd

Bubnnoteka LIOK
https://m.edsoo.ru/5e2bb83d

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



https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd

165

PesepBHbIN ypOK.
O600LwweHne n
cuctemMaTmaaumna aHaHum no
Teme "OnTtmka"

Bubnmnoteka LIOK
https://m.edsoo0.ru/52ad1603

166

PesepBHbIN ypOK.
O606weHne n
cuctemMaTmaaumna aHaHum no
Teme "OcHoBbl CTO"

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

167

PesepBHbIN YPOK.
O6ob6uieHne un
cucTtemaTmusaumsi 3HaHum no
Teme "KopnyckynspHo-
BOSTHOBOW Ayannam"

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

168

PesepBHbIN YPOK.
O6obuieHne un
cucTtemaTmusaumsi 3HaHui no
Teme "®usmka atoma"

bubnuoTteka LIOK
https://m.edso0.ru/1f511654

169

PesepBHbIN yPOK.
O6o6ueHne u
cuctemMaTusaumsa 3HaHun nNo
Teme "®usnka aToOMHOro
a4pa v dneMeHTapHbIX
yactuy"

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

170

PesepBHbIN YpOK.
O6o6LieHnEe K
cucTemaTusaumns 3HaHun no
Teme "OnemMeHThbl
actpogusnkn”

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



https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBLUEE KONMYECTBO YACOB
Nno NnPOrrPAMME

170
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NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATENbHON NPOMPAMMbBI10 KITACC

Kon
npoBepsemMoro
pe3ynbTaTa

10.1

MpoBepsieMble NnpeaMeTHbIe pe3ylibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NporpamMmmMbl cpegHero oowero
obpasoBaHuA
[leMoHCTpupoBaTb Ha npuMepax ponb W MecTo U3MKM B
OpMMPOBAHNUN  COBPEMEHHOM HAy4yHOW KapTMHbl MuUpa, B
pPa3BUTUM COBPEMEHHOW TEXHWKN MU TEXHOMOMMA, B MPAKTUYECKOMN
JesaTenbHOCTU nMoaen

10.2

YuuTbiBaTb rpaHuubl  MNPUMEHEHUA  U3YYEHHbIX  PU3NYECKUX
MoAenen: matepuanbHas Todka, MHepumnanbHass cucteMa OTCYETa,
abconoTHO TBEPAOE Teno, maeanbHbI ras; MoAenn CTPOEeHUs
rasosB, XXMAOKOCTEN U TBEPAbIX TESl, TOYEYHbIN INEKTPUIECKUI 3apsia
— Npu peLleHnn punanyecknx 3agad

10.3

PacnosHaBaTtb duanyeckme siBreHus (npouecchbl) N OObACHATb UX
Ha OCHOBE 3aKOHOB MEXaHWKW, MOMEKYNsipHO-KMHETUYECKON
TEopun CTPOEHUN BeLlecTBa M 3NEKTPOANHAMUKA: PaBHOMEPHOE U
pPaBHOYCKOPEHHOE  MNpPAMOMMHENHOE  OBWXeHue, cBobogHoe
nageHne  Ten, OBWKEHWE N0  OKPYXHOCTW,  UHepuus,
B3aumogencteme Ten; auddyauna, OpoyHOBCKOE OBWXKEHME,
CTPOEHUE XNOKOCTEN U TBEPAbLIX TEN, UAMEHEHNE 0bbEMa Ten npu
HarpeBaHuM (OXNaXKaeHwun), TEMNNOBOE paBHOBECWE, WUCMApeEHue,
KOHOEHCcauus, nnaBneHne, Kpuctannmsaumsi, KUneHne, BnaxXHoCTb
BO34yXxa, MNOBbILEHWE [AOaBfneHWst rasa npu €ero HarpeBaHuuM B
3aKpbITOM COCyae, CBA3b MexXay napameTpamMu COCTOSIHUS rasa B
n3onpoLeccax; anekrpusauus Ten, B3anMoaencTame 3apsiaos

10.4

OnucbiBaTb MexaHu4yeckoe [OBWXEHMe, WCnonb3ys ¢uandeckue
BENMUYMHbI:  KOOpAMHATa, nNyTb, MNEepeMelleHne, CKOpPOCTb,
yCKOpeHue, Macca Tena, cuna, MMNynbC Temna, KuHeTudeckas
SHeprus,, noTeHumarnbHasi 3JHeprusi, MexaHudeckass paboTa,
MexaHuyeckasi MOLLIHOCTb; MPU OMUCaHWUM MpaBUIbHO TPaKTOBaTb
r3nYecknii CMbICN MCNOSb3yEMbIX BEMNUYUH, MX 0B603HaAYEeHUs U
eauHuUbl,  HaxoauTb  OpPMynbl,  CBS3blBAKOLIME  OAHHYHO
m3nyeckyto BENNYNHY C APYrMMU BENUYMHAMM

10.5

OnucblBaTb WU3y4YeHHble TEMNOBblE CBOWCTBA TeNn W TEnnoBble
SIBMEHNs, UCMonb3yst (U3MYEecKne BeNVYMHbLI: OaBneHve rasa,
Temnepatypa, CpedHsis KMHeTUYecKkasi 3Heprnsi XaoTU4ecKoro
ABWXKEHUSI MONeKyrn, cpeaHekBagpaTuyHasi CKOpPOCTb MOeKyr,
KONMMYecTBO TENnOTbl, BHYTPEHHSIs SHeprusi, paboTa rasa,
KO3(pPULMEHT NONE3HOro OeNCcTBMS TENnnoBOro ABuraTens; npu
ONUCaHUM  NpaBUMbHO  TpakToBaTb  (PU3MYECKUA  CMBbICH




NCMOMb3yeMbIX BEINUYMH, UX 00603HAYEeHUS N eQUHWLbI, HaxoauTb
dopMynbl, CBsidbiBalOWME LaHHYO (PU3NYECKY0 BENMUYMHY C
APYrMMU BENUYMHAM

10.6

10.7

OnucblBaTb W3Y4YEHHbIE JMEKTpUYeckne CBOMCTBA BellecTBa MU
aneKkTpuyeckne siBneHus (npoueccobl), Mcrnonb3ys duanyeckme
BENMUYMHbI:  3NEKTPUYECKUI  3apsd,  JrekTpuyeckoe  nore,
HanpPsHPKEHHOCTb MONSA, NOTeHUMan, pasHOCTb MOTEeHUManoB; npw
ONMCaHUM  NpPaBUIbHO  TpakToBaTb  (PU3UYECKUA  CMbICH
NCNOMb3yeMbIX BENUYMH, UX 0D03HAYEHUS N eOUHULbI; YKa3bliBaTb
dopMynbl, CBsidbiBalOWME [aHHYO (PU3NYECKYD BENMUYMHY C
APYrMMU BENNYMHAMM

aHanuaupoBaTb (U3NYECKMEe MNPOLIECChbl M SBMIEHUSA, UCNOSb3ys
hun3nveckme 3akoHbl U MPUHLUMMBI: 3aKOH BCEMUPHOIO TAroTeHus, |,
I u 1l 3akOHbl HblOTOHA, 3aKOH COXPaHEeHUsT MeXxaHUYeCKOW
3HEprnn, 3aKOH COXPaHEHWUs MMMyrbca, NPUHUMN Cyneprno3nummn
CWM, MPUHUMN paBHOMNPaBUS MHEpLUManbHbIX CUCTEM OTCYETa;
MOSEKYNSPHO-KMHETMYECKYID  TEOpPUKD  CTPOEHMS  BeLlecTBa,
rasoBble 3aKOHbl, CBSA3b CpeaHEeN KUHETUYECKOW 3Heprum
TENMOBOro ABWXKEHUA MoNekyn ¢ abCcomnTHOM TemnepaTypowu,
nepBbIN 3aKOH TEPMOANHAMUKN; 3aKOH COXpaHeHus
aNeKTpuyeckoro 3apsga, 3akoH KyrnoHa; npu 3ToM pasnuyartb
CrNOBECHyl0  (bOpPMYNIMPOBKY 3aKkOHa, €ero maTremMaTtuyeckoe
BblpaXkeHue 1 ycnosus (rpaHuubl, 06nacTtn) npMMeHNMOCTH

10.8

OB6bACHATL OCHOBHbIE MPUHUMMNBbI AENCTBUSA MaLUMH, NpMbopoB n
TEXHUYECKMX YCTPOWCTB; pasnuyatb ycrnoBumsa ux ©OesonacHoro
MCMoNb30BaHNSA B NOBCEAHEBHOW XN3HU

10.9

BbinONHATL  9KCMEPUMEHTbI MO MUCCNeaoBaHUI  PUINYECKNX
SAIBNEHUN 1 NPOLLECCOB C UCMOMb30BaHNEM MPSAMbIX U KOCBEHHbIX
n3MepeHun; npu aToM dopmMynupoBatb npobnemy (3agadvy) wu
rmnotesy y4ebHOro aKkcnepumeHTa, cobupaTb YCTaHOBKY W3
NpeanoXeHHoro obopygoBaHus, npoBOANTb onbIT n
dopmynupoBaTb BbIBOAbI

10.10

OcywecTBnATb NPsIMble M KOCBEHHblE U3MEPEHUS OU3NYECKMX
BESIMYUH; NpU 3TOM BblGUpaTb ONTMMarbHbIA CNOCO6 M3MeEpPEHUs n
nUcrnonb3oBaTtb  U3BECTHble  MeToAbl OUEHKM  MOrpeLlHocTen
n3mMepeHnin

10.11

WccnegoBaTh 3aBUCMMOCTU MeXay (PU3MYECKUMU BENUYMHaMKU C
NCnonb3oBaHMEM MPSIMbIX M3MEPEHUI; NPy 3TOM KOHCTPYyMpoBaTb
YyCTaHOBKY, PUKCUpPOBaTb pe3yrbTaTbl MOSy4YeHHOW 3aBUCUMOCTMU
drsnyecknx BENNYUH B BUAe Tabnuu v rpadukos, AenaTb BbIBOAbI
no pesyrbTatam uccrnegoBaHus

10.12

Cobnogate npaBuna ©GesonacHoro Tpyaa npu  NpoBeaeHun
nuccrnegoBaHMn B paMkax y4ebHOro akcnepumeHTta, y4vebHo-




nccneagoBaTeNbCKOM i NPOEKTHOWN OedaTenbHOCTU c
NCMNONb30BaHNEM W3MEPUTENbHbBIX YCTPOMUCTB U nabopaTopHOro
obopynoBaHus

10.13

PewaTtb pacyé€THble 3agayn C 4BHO 3adaHHOM U3NYECKON
MOAENbIO, UCNONb3YS PU3NYECKMe 3aKOHbI U MPUHLNUMBI; HA OCHOBE
aHanu3a ycnosus 3agaynm Bblbupatb  PU3NYECKYD MOoAEnb,
BblAeNATb oM3nYecKne BenmymHbl 1 opMyIbl, HeoBXxoauMble aAns
€€ pelleHus, NpoBOAUTb pPacy€Tbl M OUEeHMBaTb pearibHOCTb
Nofy4Y4eHHOro 3Ha4YeHus PU3nYecKon BeNNYNHBbI

10.14

PewaTtb KayecTBeHHble 3aJayn: BbiCTpauMBaTb  JIOrMYeCKu
HENPOTMBOPEYMBYIO  LIEMOYKY pPacCyXAeHW C  Oornopor Ha
N3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU N (PU3NYECKNE ABMNEHUS

10.15

Wcnonb3oBaTb Npu  pelleHnM Y4ebHbIX 3adad COBPEMEHHble
NH(OPMAaLMOHHbIE TEXHOMOrMN ANs NOUCKA, CTPYKTYPUPOBAHMS,
WHTepnpeTauumn u npeacTaBneHmst y4ebHON 1 Hay4YHO-MoNynsipHOM
NHGOPMaLMK, NOSNTYYEHHONM U3 PasfNYHbIX UICTOYHUKOB; KPUTUYECKN
aHanManpoBaTb Nonyvyaemyro MHPOPMaLMIO

10.16

10.17

10.18

11 KNNACC

Kon
npoBepsieMoro
pe3ynbTaTa

111

MpnBOoaUTL NpUMepbl BKNaga POCCUMACKUX U 3apyDeXHbIX YYEHbIX-
M3MKOB B  pa3BUTME  Haykn, O0ObACHEHME  MNpoLeccoB
OKpYy)XatoLero Mmpa, B pa3Butue TEXHUKU N TEXHONOMIN

Mcnonb3oBaTb TeopeTUyeckne 3HaHnsA no omsnke B NOBCEAHEBHOM
Xn3Hm gnsa  obecneyeHuss ©GesonacHocTM npu  obpauweHun ¢
npubopamMn ”n TEeXHUYECKMMU YCTPOMCTBaMW, AN COXPaHEHUS
300poBbS U COBNIOAEHNA HOPM 3KOSMOMMYECKoro noBeaeHusl B
oKpyXXatoLien cpege

PaboTtatb B rpynne C BbINOfIHEHNEM pPa3NUYHbIX COLMAnbHbIX
ponen, nnaHMpoBaTb paboTy rpynnbl, paunuoHansHO pacnpeaensTb
00513aHHOCTM WM MnaHWpoBaTb OEeATEeNbHOCTb B HeCTaHAApPTHbIX
CUTyaumsiX, afeKBaTHO OLUEHUBaTb BKIa4 KaXOoro U3 y4acTHUKOB
rpynnbl B peLeHne paccmatpusaemMon npobnemsl

NMpoBepsieMble NnpegMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM oGpa3oBaTesibHOM NporpamMmmMbl cpegHero oowero
obpas3oBaHus

[leMOHCTpupoBaTb Ha npuMepax pPofib U MecTo (u3Mkn B
dopMMpPOBaAHMM  COBPEMEHHOW HAY4YHOW KapTuUHbl MUpa, B
pPasBUTUN COBPEMEHHOW TEXHUKU N TEXHOMOMMN, B MpPakTU4ECKOMN
DEeATEeNbHOCTU noaen, UenoCTHOCTb U eOUHCTBO  (hU3MYeCcKomn
KapTuHbI MMpa




11.2

YuuTbiBaTb rpaHuubl  MNPUMEHEHUA  U3YYeHHbIX  PU3UYECKUX
MOJeNnen: TOYEYHbIM ONEeKTPUYECKUM 3apsn, aaepHas moaernb
aToMa, HYKMOHHaaA MOAeSflb aTOMHOro sgpa npu  peLlueHun
domsnyeckmx 3agad

11.3

PacnosHaBaTtb dunsnyeckme sBneHns (Npouecchbl) N 06bACHATb MX
Ha OCHOBE 3aKOHOB 9NEeKTPOAMHAMUKM U KBAHTOBOW (DUBUKMK:
aneKkTpuyeckas NpoBoAUMOCTb, TEMSIOBOE, CBETOBOE, XMMUNYECKOE,
MarHUTHoe  OeWCTBMS  TOKa, B3aMMOLEWCTBME  MarHuToB,
3NEeKTpoOMarHUTHast WHAOYKUUS,, OEACTBME MarHUTHOro nons Ha
NPOBOAHMK C TOKOM W ABWXYLUMACA 3apsg, SNEeKTPOMarHuTHble
KonebaHnsa M BOIHbI, NPSAMONMHENHOE pacnpoCTpaHEHWe CBETa,
oTpaxeHue, npenomreHne, uHTepdepeHuus, aundpakums w
nonspusaumsa ceeTa, [Aucnepcusi cBeTa, (OTO3NEKTPUYECKNIA
adppekT (poToaddekT), cBeTOBOE [AaBfeHne, BO3HUKHOBEHUE
NMHeM4YaToro Ccrnektpa aToma BOAOpOdAd, €CTeCTBEHHass MU
NCKYCCTBEHHAas1 paaMoaKkTUBHOCTb

11.4

OnucbiBaTb U3y4YeHHble CBOWCTBa BelwecTBa (3neKkTpuyeckue,
MarHuTHbIE, onTuYeckme, 3NEKTPUYECKYHO NpOBOANMOCTb
pasnu4YHbiX cpen) W SNeKTpOMarHUTHble SABMeHus (npouecchbl),
ncnonb3ys uanyeckme BENUYMHBIL 3NEKTPUYECKUA 3apsid, cuna
TOKa, aneKkTpuyeckoe HanpspkeHue, aneKTpuyeckoe
conpoTuBneHne, pasHocTb noteHumanos, JLC, paboTta TOKa,
MHOYKUMS MarHuTtHoro nonsd, cuna Amnepa, cuna JlopeHua,
WHOYKTUBHOCTb KaTyLLKW, 3HEPrusi 3NeKTPU4ecKoro M MarHMTHOro
nonen, nepuog n vYactorta konebaHun B konebaTenbHOM KOHTYpe,
3apsg 1 cuna Toka B NpoLecce rapMOHUYECKUX 3NIEKTPOMarHUTHbIX
KonedaHunn, oKyCcHOe pacCTosiHUE U ONTUYeCcKasa cuna JiMH3bl; Npu
ONuUCaHUM  NpaBUIIbHO  TpakToBaTb  PU3MYECKUA  CMbICH
NCMNonb3yeMbIX BENMMYUH, UX 0003HAYEHMS N eOMHULbI; YKa3blBaTb
dopMynbl, CBA3bIBAOLIME [OAHHYIO (U3NYECKYID BEMNUYUHY C
APYrMMUn BENMYMHAMM

11.5

OnucbiBaTtb M3y4YeHHble KBAHTOBble 4HABJIEHUA W TpoLuecCChl,
ncnosb3ys cbmsmquKme BeJINYNHbI. CKOPOCTb 3J1IEKTPOMArHMTHbIX
BOJIH, ANMMHA BOJIHbI 1 YAaCTOTa CBeTa, 3Heprna n MMnynbc QDOTOHa,
nepuoa nomnypacnaga, 3HEpPrna CBA3M aTOMHbIX 4dAaep; npu
onncaHum npaBuJibHO TpaKToBaTb Cbl/l3|/|‘-|€CKI/II7I CMbICH
MCcnoJyib3yemblX BEJIMYUH, UX 0603Ha4YeHnsa n egnHULbI; YKa3biBaTb
C*)OpMyJ'IbI, cBA3biBawWne OaHHYO (bI/I3I/I‘-IeCKyPO BE€JINYNHY C
apyrmmmn BeITM4YNHaMu, BblYUCNATL  3HA4YeEHUE q3M3VIHeCKOl7'I
BEITMYUNHbI

11.6

AHanusmpoBaTb u3nYeckme npoLecchbl U SBMEHUS, WUCMOMNb3ys
dusnyeckne 3akoHbl W NpUHUMNBE:  3akoH OmMa, 3aKoHbI
nocrnefoBaTeNbHOro U NapannenbHOro CoOeAMHEHUs NPOBOAHMKOB,




11.7

11.8

3akoH [xoyns — JleHua, 3aKOH SNEKTPOMAarHUTHOW WHAOYKUUN,
3aKOH MPSMOSIMHENHOrO  pacnpocTpaHeHWa CcBeTa, 3aKOHbI
OTpaXeHns CBeTa, 3akoHbl MNpPenoMfeHna cBeTa, YpaBHEHWE
OnHwWTenHa ana @QoTtoaddeKkTa, 3aKOH COXPaHEHUs1 3JHepruw,
3aKOH COXPaHEHUS MMMyIbca, 3aKOH COXPaHEHUS ANEKTPUYECKOro
3apsga, 3aKOH COXpaHeHWs MaccoBOro 4ucna, nocrtynatel bopa,
3aKOH paaMoOaKkTUMBHOINO pacnaga; Npu 3TOM pasnuyaTb CIOBECHYIO
POPMYNMPOBKY 3aKOHa, €ro MaTeMaTU4eCKOe BblpaXeHne W
ycrnosus (rpaHuubl, 06mactv) NPUMEHUMOCTH

OI'Ipe,D,eJ'IHTb HanpaslieHne BEeKTopa WMHAYKUMW MarHMTHOro nons
npoBOoAHMKa C TOKOM, CUIbI AMHepa n cunbl J'IopeHu,a

CTtpoutb M onucbiBaTb WU300paxkeHue, co3gaBaemMoe MfOCKUM
3epKasiom, TOHKOW JINH30M

11.9

BbINONHATL  3KCMEpUMEHTbI MO UCCNedoBaHUD  (pU3nvecKkmnx
SIBMIEHUA N NPOLIECCOB C MCMOMb30BaHNEM MPSMbIX U KOCBEHHbIX
n3MepeHun; npu 3TtoMm opmynupoBaTb npobnemy (3agadvy) u
rmnoTedy y4ebHOro aKcnepumeHTta, cobupaTb YCTaHOBKY U3
NpeasioKeHHOoro obopyaoBaHus, NpoBOANTb onbIT n
dhopmMynnpoBaTb BbIBOAbI

11.10

OcywecTBnATb NpsiMble M KOCBEHHblE U3MEPEHUs (U3NYECKUX
BESIMYUH; NpU 3TOM BbIBUPaTbL ONTUManbHbLIN CNOCO6 M3MepeHus n
MCnonb3oBaTb U3BECTHblE  MeTOoAbl  OUEHKM  MOrpeLuHoCcTemn
n3MepeHni

11.11

WceneposaTh 3aBUCUMMOCTH dumsnyecknx BENUYMH c
NCMOMb30BaHMEM MPSIMbIX U3MEPEHUI; MPU 3TOM KOHCTPYMPOBATb
YCTaHOBKY, (PMKCUMPOBATb pe3ynbTaTbl MOMYyYEHHOW 3aBUCUMOCTM
du3nyecknx BenmumH B Buae tabnuy v rpadukos, AenaTtb BbiBOAbI
no pesynbTatamM MccrneaoBaHus

11.12

Cobnogate npaBuna ©GesonacHoro Tpyda npu  nNpoBedeHun
uccrnegoBaHMn B paMkax yd4ebHoro akcnepumeHTta, y4vebHo-
nccregoBaTenbCKon n NPOEKTHON AeATenbHOCTN C
NCNONb30BaHMEM WU3MEPUTESNbHBIX YCTPOWCTB WM NlabopaTopHOro
obopynoBaHus

11.13

PewaTtb pacyéTHble 3agaun C SBHO 3adaHHOM  U3NYECKON
MOZJernbto, UCNOSb3ya PU3NYECKME 3aKOHbI U MPUHLMMBLI; HA OCHOBE
aHanmMsa ycrnosusi 3agadn BblbupaTb PUIMYECKYHD MOAENb,
BblAENATb PM3NYECKNE BENNYMHBLI N OPMYIbl, HeOGXoauMbIe ONd
€€ peleHusi, NpoBOAMTb pPacY€Tbl M OUeHMBaTb pearbHOCTb
NOJSTy4EHHOr0 3Ha4YeHNs (PU3NYECKON BESTUYUHDI

11.14

PewaTtb kayecTBeHHble 3agaun: BbICTpavMBaTb  FIOMMYECKU
HEenNpPOTMBOPEYUBYKD  LIEMOYKY pacCyXgeHuh C  Ornopon Ha
N3y4eHHble 3aKOHbl, 3aKOHOMEPHOCTM U PU3NYECKME ABEHUSA




11.15

11.16

Wcnonb3oBaTb Npu  pelleHnnM Yy4ebHbIX 3adad COBpPEeMEeHHble
NH(OPMAaLMOHHbIE TEXHOMOMMN ANs NMOUCKa, CTPYKTYPUPOBaHMS,
WHTepnpeTauumn 1 npeacTaBneHms y4ebHoOn 1 Hay4HO-MonynsipHON
NHGOPMaLMK, NONYYEHHOW M3 PasfNYHbIX MCTOYHUKOB; KPUTUYECKU
aHanManpoBaTb Nosyvyaemyr nHopMaLuio

00BACHATb NMPUHUUNbI OEenNCTBMS MaLUWH, I'IpVI60pOB N TEXHUYECKNX

YCTPOWCTB; pasnuyaTb yCrnoBusi ux 6e3onacHoro ncnonb3oBaHns B
noBCceOHEBHOW XN3HU

11.17

MpuBOAUTL NpUMEpPLI BKNaga POCCUMNUCKUX M 3apyBeXHbIX YYEHbIX-
du3nMkoB B pasBuTME Haykn, B OObSCHEHME MNPOLIECCOB
OKpY>KaloLLLero Mmpa, B pasBuTme TEXHUKN U TEXHOMOTUI

11.18

Mcnonb3oBaTb TeopeTUyeckne 3HaHnsA no omsnke B NOBCEAHEBHOW
Xn3Hn gna  obecneyvyeHns ©Oe3onacHoOCTUM npu  obpalleHun ¢
npubopamMn ”n TEeXHUYECKMMU YCTPOMCTBAMU, AOSI1 COXPaHEHUs
300poBbS U COBNIOAEHNA HOPM 3KOSOMMYECKoro noBedeHusl B
oKpyXatoLien cpege

11.19

PaboTtaTtb B rpynne C BbINOSIHEHWEM Pa3fMYHbIX COLMarnbHbIX
poren, nnaHnpoBaTtb paboTy rpynnbl, pauMoHanbHO pacnpeaensTb
00513aHHOCTU W NNaHUPOBaTb [AEeATeNnbHOCTb B HecTaHAapTHbIX
CUTyauusax, ageKkBaTHO OLEHMBATb BKMag KaXdoro M3 y4acTHMKOB
rpynnbl B peLleHne paccmaTpmBaemMon npobrnemsl




NMPOBEPAEMbBIE 3JIEMEHTbI COOEP>XXAHUA

10 KIACC

Kon
pasgena

Koa npoBepsiemoro
anemeHTa

MpoBepsieMble 3neMeHTbl coaepXKaHus

OUN3NKA N METOOblI HAYYHOIO NMO3HAHUA

11

dusmka — Hayka o npupoge. HayyHble meToapl
NO3HaHUS  OKpyxatwero  mupa. Ponb
aKCMepyMeHTa UK TeopuuM B npouecce
NO3HaHUS NpUpoabl. AKCNEPUMEHT B U3NKe

1.2

MopenupoBaHue (U3NYECKNX SBMEHUA W
npoueccoB. Hay4yHble rmnotesbl. Pusmnyeckme
3aKOHbl U Teopuun. [paHuubl MPUMEHUMOCTU
PU3NYECKnX 3aKOHOB. MpuHUMN
cooTBeTCcTBUA. Ponb n Mecto u3nMku B
dopmMmpoBaHUm COBpPEMEHHOM Hay4HOW
KapTuHbI Mupa, B NpakTUyYecKon
JesaTenbHOCTU noaen

MEXAHUKA

#H#HPar#H#H#KNHEMATNKA

211

MexaHunyeckoe apwmxeHue. OTHOCUTENBHOCTb
MexaHn4yeckoro AsuxeHusi. Cuctema oTcyéTa.
TpaekTopusi

21.2

lMepemelyeHne, cKOpoCTb (CpeaHsas CKOPOCTb,
MrHOBEHHas CKOPOCTb) n yCcKopeHue
MaTepuanbHOM TOYKM, UX MPOEKUMM Ha Ocwu
CUCTEMDI KoOpAuHar. CnoxeHue
nepemMeLLeHNin N CroXXeHne CKopocTen

2.1

2.1.3

PasHomMepHoOe " paBHOYCKOPEHHOE
NPAMOJSIMHENHOE ABUXeHune. "padomkm
3aBMCMMOCTH KoopauHar, CKOpOCTH,
yCKOpeHus, nyTu n nepemMeLleHus
MaTepuanbHOW TOYKM OT BPEMEHU

214

2.1.5

CBobogHoe nageHue. YckopeHmne cBobogHOro
nageHus

KpuBonuHenHoe paBwxeHue. PaBHomepHoOe
ABWXeHue MaTepuansHoOn TOYKU no
OKPY>XHOCTW. YrrnoBasi CKOPOCTb, IMHenHas
CKOpPOCTb. MNepwnoa n yacroTa.
LleHTpocTpemuTeneHoe yckopeHme

2.1.6

TexHuyeckue yCTpOWUCTBa: cnvaomeTp,




2.2

ABWKEHME CHapaAaoB, LEMHble U PeMeHHble
nepegauu

2.1.7

lMpakTnyeckne paboTbl. N3mepeHune
MrHOBEHHOM CKOPOCTH. WccnepoBaHue
COOTHOLUEHNA MeXay MNyTAMU, NPOUAEHHbIMU
TenoMm 3a nocnegosaTernbHble  paBHble
NPOMEXYTKN BPEMEHU MPU PaBHOYCKOPEHHOM
OBWXEHUM C Ha4vasribHOM CKOPOCTbIO, pPaBHOM
Hynto. MsyyeHne OBWKEHUA Lapuka B BA3KOW
xmngkoctn.  M3ydeHme  OBuMXKeHMa  Tena,
OpOLLEHHOrO rOpU3oHTasIbHO

##Par#H## JNHAMUKA

221

2.2.2

2.2.3

224

MpuHumMn otTHocuTenbHocTU Manunes. MNepBbin
3akOH HbloTOHA. WHepuuanbHble CUCTEMbI
OoTCYé€Ta

Macca tena. Cuna. lNpuHumMn cynepnosvumm
cun

BTopon 3akoH HbloTOHa ana maTtepuanbHOm
TOYKA B MHepuManbHOM CUCTEME OTCYETaA
(MCO). Tpetmn 3akoH HboTOHA And
MaTepuasnbHbIX TOYEK

3aKOH BCeMUPHOro TaroteHns. Cuna TsxecTu.
lMepBas kocMnyeckasi cKopocTb. Bec Tena

2.2.5

2.2.6

2.2.7

Cwuna ynpyroctn. 3akoH ['yka

Cuna TpeHua. Cyxoe TpeHue. Cuna TpeHus
CKOMBbXEHUS W cuna  TpeHus  MOKOS.
KoachpmumneHT Tpenunsa. Cuna conpoTnBneHus
Npv ABMXEHWUM Tena B XXUAKOCTU Unn rase

MocTynaTtenbHoe 1 BpalwaTenbHoe OBWXEHUEe
abconoTHO TBEPAOro Tena

2.2.8

MOMEHT Cufibl OTHOCUTENBHO OCU BpaLLEHUS.
lMne4vo cunbl. Ycnoeus paBHOBECUSA TBEPLOro
Tena B NCO

2.2.9

2.2.10

TexHuyeckne  ycTpoMCTBa: NOALUNIMHUKN,
OBWKEHWNE NCKYCCTBEHHbIX CMYTHUKOB

MpakTnyeckne paboTbl. MN3yuyeHne AOBWMXKEHUSN
Opycka MO HaKMOHHOW NMOCKOCTM  Nopg
OencTBMeM Heckonbkux cun. KccneposaHue
3aBUCUMOCTW CUM YNPYrocTu, BO3HUKAKOLWNX B
nedopMmpyemMon  MpyxmMHe U pPe3snHOBOM
obpasue, OT BenuUYUHbI KX Aedopmauuun.
WccnepoBanne ycnosum paBHOBECUS




TBEPAOro Tena, MMeLLEro OCb BpaLleHNs

###Par###3AKOHbl COXPAHEHWNA B MEXAHUKE

MMI'IyJ'IbC MaTepmaanon TOYKKN, CUCTEMbI

2.3.1 MatepuanbHbIX Todek. WMmnynbc cunbl wn
N3MeHeHne nmnyrbca Tena
239 3akoH coxpaHeHusa wumnynbca B WCO.
PeaktnBHoe aBmkeHune
2.3.3 Pabota cunbl
2.34 MowHOCTb cunbl
935 KnHeTnyeckaa aHeprus matepuarnbHOW TOYKM.
TeopemMao KUHETUYECKOW SHEPTUN
MoTeHumaneHaa oHeprus. [loTeHunanobHasa
236 3Heprna ynpyro AedopmMmMpoBaHHOM NPY>KUHbI.
23 lMoTeHunanbHass 9Heprns Tena  BOGAM3K
NoBEpPXHOCTN 3emMnu
lMoTeHumnanbHble U HenoTeHuManbHble CUMbI.
CBsa3b paboTbl HenoTeHuuanbHbIX CUN C
2.3.7 N3MeHeHnemM MexXaHn4ecKomn 3Heprum
CUCTEMbI Ten. 3akoH COXpaHeHus
MEXaHN4YEeCKON IHEPTNN
2.3.8 Ynpyrue n Heynpyrme ctofiKHOBEHUS
239 TeXHI/I‘-.I.eCKI/Ie YyCTPOWCTBA: V,D,BM)KeHMe paker,
BOOOMET, Konep, NPY>XUHHbIN NUCTONET
MpakTnyeckne paboTbl. WM3yyeHne cBA3n
23.10 CKOpoCTeM Ten npu  Heynpyrom yaape.
WccneposaHme cBA3n  paboTbl  cumbl €
N3MEHEHMEM MEXaHMYECKOW dHeprum Tena
3 MOJIEKYNAPHAA ®U3UNKA N TEPMOOANHAMWKA
#H#Par###OCHOBbI MONEKYNAPHO-KMHETUYECKOWM TEOPUM
OCHOBHble NnonoXeHns MOJIEKYISIPHO-
311 KMHETUYECKON Teopuu. BbpoyHoBckoe
aswxeHuve. Ouddysus. Xapakrep ABUXKEHUSA U
B3aMMOOENCTBMSA YacTuL, BelecTsa
Mopgenu cTpoeHna rasoB, >KUOKOCTEN W
3.1 3.1.2 TBEPAbIX Ten U  0O0bACHEHWE  CBOWNCTB
BellecTBa Ha OCHOBE 3TUX MoAaeneun
313 Macca wmonekyn. KonuyectBo BellecTsa.
MocTtoaHHas ABoragpo
314 Tennosoe paBHOBecue. Temnepatypa n eé
namepeHue. LLkana temnepatyp Llenbcua
3.15 Mogene  ugeanbHoro rasa. OcHOBHoOe




3.2

YpaBHEHME MOJ'IeKyJ'IFIpHO-KVIHeTI/I‘-IeCKOVI
TEeopUn naearibHoro rasa

3.1.6

3.1.7

3.1.8

AbcontoTHaa TemnepaTtypa kak Mepa cpeaHen
KWHETUYECKON 3HEPrMM TEnnoBOro ABMXKEHUSN
yacTtuy rasa. Wkana temnepatyp KenbBuHa
YpaBHeHne KnanenpoHa — MeHaeneesa.
3akoH [JanbToHa

["asoBble 3akoHbI. M3onpouecchl B ngeanbHOM
ra3e C NOCTOSAAHHbIM KONIMYECTBOM BELLECTBA:
n3oTepma, nsoxopa, nsobapa

3.1.9

TexHun4yeckne yCTpOWCTBA: TEepMOMETP,
SapomeTp

3.1.10

Mpaktnyeckne paboTbl. M3mepeHne macchl
BO3Jyxa B KrnacCHOW KOMHaTe. MccrnepoBaHue
3aBMCUMOCTH mMexay napamMmeTpamu
COCTOSIHUS pa3peXeHHoro rasa

OCHOBblI TEPMOONHAMUKA

3.2.1

TepmoanHamnyeckaa cuctema. BHyTpeHHAS
SHEeprnss TepMOOAMHaMUYECKOM CUCTEMbI WU
crnocobbl eé nameHeHus

3.2.2

3.2.3

3.24

3.2.5

3.2.6

KonnyectBo Tennotbl U paboTta. BHyTpeHHss
SHeprust 0o4HOATOMHOIO MaeanbHOro rasa

Buabl Tennonepegauyn: TennonpoBOAHOCTb,
KOHBEKUMS, n3nyvyeHne. TennoéMKocTb Tena.
YpoenbHasa TennoémkocTb BellectBa. Pacuyér
KonM4yecTBa TennoThbl Npu Tennonepeaade

lMepBbIN 3aKOH TepMmogMHaMukn. lNpumeHeHne
nepBoro 3aKoHa TEPMOANHAMUKM K
nsonpoueccam. [padpuyeckasa nHTepnpetaumns
paboTbl rasa

TennoBble MalwwuvHbl. [lpuHUMNIBI  OENCTBUA
TennosbIX MawwuH. [Npeobpa3oBaHns aHepPrum
B  TennosBblXx MawuHax. KoadpduumeHT
nonesHoro pgeuncteus  (ganee —  Krl4)
Tennoson MalumnHbl. Liukn KapHo u ero KA

BTopon 3aKOH TepMOANHAMUKMN.
HeobpatumocTb npoueccoB B npupoae.
TennoBble asurartenu. JKornornyeckme
Npobnembl TENIO3HEPTETUKM

3.2.7

TexHn4yeckne yCTpoucTBa: asuratensb
BHYTPEHHero cropaHus, OblTOBOM
XOSTOANNBbHUK, KOHOVULMOHEP




3.2.8

MpakTudeckne paboTbl. M3mepeHue yaenbHom
TENSI0EMKOCTH

3.3

#H##HPar###AIPETATHBIE COCTOAHUA BELLECBA. ®PA3OBbIE

3.3.1

3.3.2

NEPEXOAObI

MapoobpasoBaHue n KOHAEeHcauus.
McnapeHvne v kuneHve. YpenbHas TennoTta
napoobpa3oBaHus. 3aBMCUMOCTb
TemnepaTypbl KUNEHWS OT AaBeHUs

AbcontoTHass M OTHOCUTENbHasA BMAXHOCTb
BO3ayxa. HacbllweHHbIM nap

3.3.3

Teéppoe Teno. Kpucrannunyeckne n
amopdHble Tena. AHM30TPONMs CBOWCTB
KpuCTanmos. Kvakne Kpuctannsbl.
CoBpemMeHHble MaTepuansl

3.3.4

3.3.5

MnaBneHne u Kpuctannusauus. YaenbHasd
TennoTta nnasneHnda. Cybnmmaums

YpaBHeHue TennoBoro 6anaHca

3.3.6

TexHuyeckune yCTpOIZCTBaZ r’mrpomMeTp 7
ncnxpomeTp, KanopunMmeTp, TEXHOJ10TnNn
nony4vyeHna coBpeMeHHbIX MaTepuarios, B TOM
yyucne HaHomartepumasrnoB, U HQHOTEXHOJ10ITMn

3.3.7

MpakTnyeckne paboThbl. N3mepeHune
BNa)HOCTWN BO3ayxa

4.1

SNEKTPOOANHAMUKA
#H##HPar###IJIEKTPOCTATUKA

41.1

4.1.2

onekTpusauma Ten. OnekTpuyeckun 3apsg.
[1Ba BMaa anekTpnyeckmx 3apsagos

MpoBOAHMKN, ANINEKTPUKM U NOMYNPOBOAHMKN

4.1.3
4.1.4

3aKoH coxpaHeHUs ANeKTpMUYEeCcKoro 3apsiaa
B3anmopencteume 3apsgos. 3akoH KyrnoHa

4.1.5

nekTpnyeckoe none. HanpspkéHHOCTb
3NEeKTPUYECKoro nons. MpuHumn
cynepnosnumu. JInHUM HanpsHKEHHOCTU
ANEeKTpUYecKoro nong

4.1.6

Pabota cun 3nekTpocTaTM4YecKoro nons.
NoTteHuuan. Pa3HocTb noTeHUuanos

4.1.7

npOBOD,HI/IKl/I N ON3NEKTPUKN B NOCTOAHHOM
ANEeKTpn4eCKOM none. ﬂ,I/ISJ'IeKTpVI‘-leCKaFI
NPOHNLAEMOCTb

4.1.8

OIEeKTPOEMKOCTb. KoHaeHcaTop.
OIEeKTPOEMKOCTb  MSIOCKOro  KoHAeHcaTopa.




4.2

OHeprusa 3apsHKeHHOro KoHgeHcaTopa

4.1.9

4.1.10

TexHunyeckne  yCTPOWUCTBA:  3EKTPOCKOM,
3MeKTPOMETP, areKTpocTaTnyeckaa 3almTa,
3a3emMneHne anekTponpubopos, KoHAeHcaTop,
KCepOKC, CTPYMHbIN NMPUHTEP

lMpakTnyeckne paboTbl. N3mepeHue
3NEeKTPOEMKOCTU KoHAeHcaTopa

##H#Pari###NOCTOAHHbBIN ANEKTPUYECKNM TOK. TOKU B

PASJIMYHBIX CPEOAX

42.1

YcnoBus CYyLLIeCTBOBaHUS MOCTOSAHHOIO
anekTpuyeckoro Toka. ictoyHukm Toka. Cuna
TokKa. [1OCTOSAHHBLIN TOK

4.2.2

4.2.3

HanpsxkeHue. 3akoH Oma ons yvacTka uenu

SJ'IGKTpI/I‘-IeCKOG conpoTtusneHune. YpaenbHoe
cornpoTuBrieHne BellectBea

4.2.4

4.2.5

4.2.6

MocneposaTenbHoe, napannensHoe,
cMelllaHHoe coeanHeHVe NPOBOAHUKOB

PaboTta anekTpudeckoro Toka. 3akoH [xoyns
— JleHua
MOLLHOCTb 3NEKTPUYECKOrO TOKa

4.2.7

4.2.8

4.2.9

4.2.10

anekTpoaBwxkywas cuna (ganee — OOC) un
BHYTPEHHEE COMPOTUBMEHME UCTOYHWMKA TOKa.
3akoH Oma [ana  norHon  (3aMKHYTOW)
anekTpuyeckon Lenun. Kopotkoe 3amMmblkaHne

OneKTpoHHas NPOBOANMOCTb TBEPAbIX
meTannoB. 3aBUCUMMOCTb  COMPOTUBMEHUSA
mMeTannos oT Temnepartypbl.
CBepxnpoBogMMOCTb

OnekTtpuyeckun TOK B Bakyyme. CBounctBa
3NEKTPOHHbIX MYYKOB

MonynpoBoaHukn. CobCcTBEHHAA M NpMMeECHas
NPOBOAMMOCTb nonynposBogHuKoB. CBoOWCTBa
p-n nepexoga. NonynpoBogHuKoBbie NPUBOPBLI

4.2.11

OneKTpuyeckMin  TOK B 3MeKTponuTtax.
OnekTponuTuyeckas auccoumaums.
AnekTponus

4.2.12

OneKTpuyeckmi TOK B rasax.
CamocTtoaTenbHbIn U HECaMOCTOSTENbHbIN
pa3psag. PasnnyHble TMnbl CaMOCTOSATENBHOMO
paspsga. MonHus. Nnasma

4.2.13

TexHuyeckune yCTpoucCTBa: amnepmeTp,




BONbTMETP, peocTaT, WCTOYHMKM  TOKa,
aneKkTpoHarpeBaTesbHble npubopbl,
3N1EeKTPOOCBETUTENbHbIE npubopbl,
TEPMOMETP  COMPOTMBIIEHMS,  BaKyyMHbI
avon,  TepMuctopbl M (POTOPE3NCTOPbI,
NONynpOBOAHMKOBbIV AMOA, ranbBaHuka

lMpakTnyeckne paboThl. N3yyeHune
CMeLLaHHOro CoeINHEHNS PE3NCTOPOB.

4.2.14 N3amepenne 3OC wuCTOYHMKA TOKa M €ro
BHYTPEeHHero conpoTtusnenunda. HabnwogeHune
anekTponusa

11 KNNACC

Kop KopgnpoBepsiemoro
pasgena anemeHTa

4 SQNIEKTPOANHAMUKA
#H##Part##H#MATHUTHOE NOJE. ANEKTPOMATHUTHAA MHOYKLUWA

MpoBepsieMble aneMeHTbI coaepXKaHUA

lNocTosiHHbIE MarHuTbl. B3aumopgencrtsue
MOCTOAHHbIX MarHUTOB

431

MarHutHoe none. Bektop  marHUTHOM
nHaykumn. MNpuHUMn cynepnosvuunun. JlnHum
4.3.2 MarHuTHOM  MHOyKumn. KapTuHa  nnvHWIA
MarHMTHOM WHAYKUMKM MONA  NOCTOSAHHbIX
MarHMToB

MarHuTHOe none npoBOAHUKA C TOKOM.
KapTmHa nuHMin nona ANWHHOMO MPsiMOro
433 NPOBOOHMKA UM  3aMKHYTOro  KOSbLIEBOro
4.3 NPOBOAHMKA, KaTyWKM C TOKOM. OnbIT
OpcTtepa. Baanmogencrene NpoBOAHUKOB C
TOKOM

4.3.4 Cwuna Amnepa, eé moaynb 1 HanpasreHme

Cwuna JlopeHua, eé moaynb 1 HanpasfeHue.
[BuxeHne 3apsKeHHOM yacTumubl B
OAHOpPOOHOM  MarHutHom none. Pa6ota
cunbl JlopeHua

4.3.5

4.3.6 ABneHve anekTpoMarHMTHON MHOYKLNK

4.3.7 [MoTOK BEKTOpa MarHUTHOW MHAYKUUK

OO0C wHAykumn. 3akoH 3reKTpOMarHUTHOW

4.3.8
nuaykumn dapages




BuxpeBoe anektpuyeckoe none. 3AC
WHOYKUMM B MNPOBOLHUKE, ABMXYLLEMCS

439 nocTynaTenbHO B OAHOPOAHOM MarHUTHOM
none

4.3.10 MpaBuno JleHua

4311 MHOYKTUBHOCTL. ABNeHne caMOUHOYKUUMN.
9[C camonHayKumm

4.3.12 OHeprusa MarHUTHOMO NOJIS KaTyLLKN C TOKOM

4.3.13 AneKkTpomarHMTHoe rnorse
TexHnyeckne  yCcTpoUcTBa:  MOCTOSHHbIE

4314 MarHuTbl, 3MEKTPOMAarHnTbI,
anekTpoaBuraTensb, yckopuTtenm
3NIEMEHTapHbIX YacTuL, MHAYKLUNOHHAsA nedb
lMpakTnyeckme paboThl. N3y4eHwne
MarHMTHOrO nonsi  KaTylwKMm C  TOKOM.

4.3.15 NccnepoBaHme  OencTBusa NOCTOAHHOIO

MarHutTa Ha pamky ¢ TokoMm. WccnepgoBaHue
SABNEHWUSI 3NeKTPOMarHUTHOM UHAOYKLMK

KONEBAHNA N BOIHbI

5.1

#H##HPar#H#H#MEXAHNYECKUE N SNNIEKTPOMAIHUTHbBIE KOJNNEBAHNA

5.1.1

5.1.2

KonebaTenbHas cuctema. CBoboaHble
konebaHus. [apmoHunyeckne kKonebaHwus.
Mepuon, w4actoTta, amnnutyga u  dasa
koneb6aHwui
MpyXuHHBIN ~ MasaTHUK.  MaTtemaTnyeckun
MasTHUK

5.1.3

5.14

5.1.5

YpaBHEHME  TrapMOHUYECKMX  KOnebaHumn.
KnHematnyeckoen ganHaMmyeckoe onvcaHme
KonebaTtenbHOro ABMKeHUS

lMpeBpalleHne sHeprun npu rapMoHUYECKMX
konebaHnsx. CeaAsb amnnuTyabl KonebaHun
MCXOOHOW  BEMWYUHbLI C  aMnnuTygamu
konebaHunin e€ CKOpOCTU U YCKOPEHUS

KonebaTenbHbl KOHTYp. CeoboaHble
3NEeKTPOMarHNTHbIE konebaHuns B
naeanbHOM konebaTenbHOM KOHTYpe.
AHarnormss  Mexagy — MeXaHW4Yeckumn  u
3MNeKTpOMarHMTHbIMU konebaHuamn.
®dopmyna TomcoHa

5.1.6

3aKOH COXpaHeHMs SHeprun B ugeanbHOM
konebaTenbHOM KOHType




5.2

5.1.7

BbIHyXOeHHbIE MexaHu4eckne KonebaHus.
Pes3oHaHc. Pes3oHaHcHas KpuBasi.
BbIHYyXO€HHble 9NEeKTpOMarHUTHbIe
konebaHus.

5.1.8

[MNepemeHHbIN TOK. CuHycounparnbHbIv
nepeMeHHbIn TOK.

5.1.9

5.1.10

5.1.11

5.1.12

MoLlHocTb nepemMeHHoro TOKa.
AMNNUTYyOHOE M [OenCTByollee 3HayeHue
CWnbl TOKa U HanpsiXXeHus

TpaHcdopmaTtop. NponsBoacTeo, nepegada
N notpebreHne aneKTpUYecKon 3IHepruu.
JKOrnorn4yeckne puUcku npu npousBoACTBE
SNEeKTPUYECKON 3Hepruu. KynbTypa
NCNoNb30BaHUA 3NEeKTPO3Heprum B
NOBCEOHEBHOM XXU3HU

TexHuyeckne ycTpoucTea: ceucmorpadq,
3ANEKTPUYECKUI 3BOHOK, NNHUK
anekTpornepenay

Mpaktnyeckne  pabotbl.  WccnepoBaHue
3aBMCUMOCTWU nepuoda Marblx KorebaHun
rpysa Ha HUTU OT ASfIMHbI HUTWU W MaccCbl
rpysa. ViccnegoBaHve nepeMeHHoro Toka B
uenn wu3 nocnefoBaTenibHO COEOUHEHHBIX
KOHAeHcaTopa, KaTyLKn N pesucTopa

#H##Part#t#HMEXAHUYECKUNE U SJNIEKTPOMAIHUTHBIE BOJHbI

MexaHunyeckne BOJIHbI, ycrnoBusi

521 pacnpocTpaHeHus. Mepuog. CkopocTb
pacrnpocTpaHeHus n  anvHa BOJIHbI.
[MonepeyHble 1 NPOAOSbHbIE BOSHbI

599 #HPar### NHTepdepeHums v gudpakums
MEeXaHW4YeCKNUX BOSH

523 3Byk. CKOpoCTb 3ByKa. [POMKOCTb 3BYKa.
BbicoTa ToHa. TembGp 3Byka
OneKkTpoMarHUTHbIe BOJIHbI. Ycnosus

524 N3nyyYyeHus 3IIEeKTPOMAarHUTHbIX BOJH.
BsanmHaga opueHTaumsa BektopoB E, B n v B
3r1IeKTPOMarHUTHOW BOJSTHE B Bakyyme
CeowucrtBa 3NEeKTPOMarHUTHbIX BOJH:

595 OTpaxeHwe, nperioMneHve, nonapusauus,
andpakums, uHTepdepeHumna. CKoOpoCTb
3NIEKTPOMAarHUTHbIX BOJTH

5.2.6 LWkana ANEeKTPOMarHUTHbIX BOJIH.




5.3

MpMeHeHNe 3NEeKTPOMarHUTHbIX BOSH B
TEXHUKE U ObITY

5.2.7

5.2.8

|-|pI/IHL|,I/II'IbI pagnocBAaA3n 1 TeneBngeHus.
Pagwnonokaums. aﬂeKTpOMaFHMTHOG
3arpAa3HeHune Opr>Ka+ou.|,e|7| cpeibl

TexHunyeckne yCTpoOMUCTBa: My3blKalibHble
WHCTPYMEHTbI, yNbTpasBykoBasa AMarHocTuka
B  TEXHWKe n MeaunuunHe, pagap,
paguonpuéMHUK,  TereBu3op,  aHTEeHHa,
TenedoH, CBY-neyb

#i#HPar###OMNTUKA

53.1

MpamonnHenHoe pacnpocTpaHeHne cBeTa B
ofAHopoaHou cpefe. Jlyd ceeTta

5.3.2

5.3.3

534

OTpaxeHne cBeTa. 3aKoHbl OTpPaXeHus
ceeta. [locTpoeHne  unsobpaxeHnn B
NNOCKOM 3epkane

MpenomneHune ceeTa. 3akoHbl NPenoMeHns
cBeTa. ABCONOTHBIN nokasaresb
npenomMneHus

MonHoe BHYTPEHHEE OoTpaXxeHue.

MpenenbHbIM  yron MNOMHOMo BHYTPEHHEro
OTpaXeHus

5.3.5

Oucnepcusa ceeta. CnoxHbIN coctaB 6enoro
ceeTa. LiBet

5.3.6

CobOupatowme wn paccemBalome JUH3bI.
ToHkass nunH3a. DOKycHOe pacCTosiHue u
onTuyeckas cuna TOHKOW NNH3bI.
MocTpoeHne n3obpaxeHun B cobmparoLwmx n
pacceuBaloWmnx nuH3ax. dopmyra TOHKOMU
NNH3bI. YBENUYeHne, JaBaemoe fMH30M

5.3.7

5.3.8

M pegenbl NPUMEHMMOCTU reomeTpmquKoﬁ
OnNTUKN

NHTepdepeHums cBerTa. KorepeHTHble
NCTOYHUKMN. Ycnosus HabnogeHns
MaKkCMMyMOB n MWHMMYMOB B
NHTEPEPEHLUMOHHON KapTUHE OT  OBYX
CMHA3HbIX KOrepeHTHbIX NCTOYHUKOB

5.3.9

Oundppakums cBerTa. AundpakumoHHas
pewéTka. YcnoBue HabGMOEHUs rnaBHbIX
MaKkCMMyMOB npu nageHun
MOHOXPOMaTUYECKOro cBeTa Ha

ANPaKLMOHHYIO PeLUETKY




5.3.10 Monapusaums ceeTta
TexHuyeckne yCTpOMCTBA: OYKKM, nyna,
5311 doToannapaTt, MPOEKUMOHHbIN  annapar,
MMUKPOCKONM, Teneckon, BOSMTIOKOHHAas ONTuka,
AndpakuMoHHas peLuéTtka, nonapouns,
lMpakTnyeckne paboThl. N3mepeHune
5312 nokasaTensa npenomneHus. WccnepnosaHue
CBOWCTB n3obpaxeHni B nNUH3ax.

HabnogeHne auncnepcumn ceeta

SNEMEHTbI CNELUMANBHOW TEOPUN OTHOCUTENBHOCTU

6.1

paHMubl  NPUMEHMMOCTU  KracCUYecKom
MEXaHWUKN. MocTtynaTsl Teopum
OTHOCUTENbHOCTU: MHBAPUAHTHOCTb MOAYIIS
CKOPOCTM CBeTa B Bakyyme, MpUHLMN
OTHOCUTENTbHOCTU MHLLITENHA

6.2

OTHOCUTENBHOCTb OJHOBPEMEHHOCTW.
3ameaneHve BpeMEHM U coKpalleHue
OJIMHBI

6.3

6.4

OHeprus 1 nMnynbc cBOOOAHON YacTuLbl

CBaA3b MacCbl C 3HEprmem n UMMNyNbCOM
cBobogHOM  vacTuupbl.  JHEprna  MOKOoS
cBobogHoOM YacTuubl

KBAHTOBAA ®N3NKA

7.1

#HHHPari#INEMEHTbLI KBAHTOBOW OMTUKMN

7.1.1

®oToHbl. Popmyrna [MnaHka cBA3WM 3Hepruu
dOTOHa C €ro YacToTon. QHEPrmust N UMNynbC
doTOHa

7.1.2

OTkpbITME N uccnegoBaHue oToaddekTa.
OnbITbl A.l. CroneTtosa. 3aKOHbI

doToadppekTa

7.1.3

7.1.4

YpaBHeHne JrHwTenHa ansa gotoaddekTa.
«KpacHas rpaHuua» dotoadpdekTa

[asnenue ceeta. OnbiThl [1.H. JlebeneBa

7.1.5

7.1.6

XnumMmn4yeckoe nencTeme ceeta

TexHnyeckne ycCTpoucTBa: (POTOIMNEMEHT,
doTOoOaTHNK, conHeyYyHas GaTapes,
ceetoauon

7.2

CTPOEHME ATOMA

7.2.1

Mopgenb atoma TomcoHa. OnbIThl
Pe3epdopaa no nccnegoBaHuo CTpoeHUs
atoma. lNnaHetapHasa mogenb atoma




71.2.2

MoctynaTtkl Bopa. M3ny4yeHne u nornoweHne
POTOHOB MNpu nepexoge atomMa C OAHOro
YPOBHS 3Heprum Ha gpyron. Buabl cnekTpos.
CnekTp ypOBHeW aHeprun atoma Bogopoaa

7.2.3

BonHoBble cBoncTtBa 4Yactuy. BonHbl ge
Bpownns. KopnyckynsipHO-BONMHOBOM
ayanusm.  [undpakuna  3feKTpoHOB  Ha
KpucTannax

7.2.4

7.2.5

7.2.6

CnoHTaHHOE W BbIHYXOEHHOE U3MyYeHue.
YCTPONCTBO 1 NpmHUMN paboTkl Nasepa
TexHuyeckne yCTpPOUCTBA: CreKTpasibHbIn
aHanu3 (cnekTpockon), nasep, KBaHTOBbLIN
KOMNbloTEP

MpakTnyeckmne paboThl. HabnioaeHne
NMHEeNn4YaToro cnekTpa

7.3

7.3.1

7.3.2

7.3.3

ATOMHOE AQPO

MeToabl HabnwgeHUs WU perncrpaumm
aNeMeHTapHbIX YacTuy,

OTkpbITHE paguMoaKkTUBHOCTW. OnbIThbl
Pesepdopaa no onpegeneHnio coctasa
paguoakTMBHOro  u3nydeHusi. CBoncTBa
anbga-, 6eta-, ramma-nany4eHund. BnusHue
PagnoaKkTUBHOCTM Ha XUBble OPraHn3Mbl

OTKpbITME NPOTOHA N HENTPOHA. HyknoHHas
mMogenb sapa [enseHbepra — KVBaHeEHKO.
3apsg  sgpa. MaccoBoe uucno - sapa.
N3oTonbl

7.3.4

Anba-pacnag. ONEeKTPOHHbIN n
NO3UTPOHHbLIN GeTta-pacnag. Mamma-
n3nyyeHme. 3aKoH pagnoakTMBHOro pacnaga

7.3.5

7.3.6

OHeprus CBA3WN HYKMNOHOB B agpe. AaepHbie
cunbl. [ledbekT maccbl agpa

AnepHble peakuuun. [leneHue n cuHTe3 agep

7.3.7

ApnepHbin peaktop. TepMmoagepHbIN CUHTES.
Mpobrnembl ©M  nepcnekTMBbl  SA4EPHOM
3HEepreTuku. okonormnyeckue acnekTbl
AOEPHON SHEepPreTUKn

7.3.8

OnemMeHTapHble YacTuubl. OTKpbITHE
NO3NTPOHa. dyHOamMeHTarnbHble
B3anMOLENCTBUS

7.3.9

TexHn4eckne yCcTponcTtBaa: Ao3nMeTp,
Kamepa BwunbcoHa, 4HOepHbIn  peakTop,




aToMmHag bomba

7.3.10

Mpaktnyeckne  pabotbl.  WccnepoBaHue
TPEeKOB YacTuL, (Mo roToBbIM hoTorpadusam)

SNEMEHTbBI ACTPO®UINKU

8.1

8.2

8.3

Buao 3BéagHoro Heba. Cosesgusi, dApkue
3BE€3Mbl, NMAHeTbI, UX BUOMMOE OBMXKEHNE
ConHe4vHast cuctema. [InaHeTbl 3eMHOWM
rpynnbl. [naHeTbl-rMraHTbl U X CMYTHUKW,
KapnukoBble  nnaHetbl. Manble  Tena
ConHe4yHon cucTembl

ConHue, oTtochepa wn  armocdepa.
ConHe4YHasi akTUBHOCTb

8.4

8.5

NcTouHmk aHeprim ConHua n 3B€3A

3BE34bl, MX OCHOBHbIE XapaKTEPUCTUKMU:
mMacca, CBeTMMOCTb, paguyc, TemnepaTtypa,
nx B3aMMOCBS3b. [Nvarpamma
«CMeKTpanbHblA KMacc — CBETUMOCTbY.
3Bé3abl rMaBHOWM  NocneaoBaTenbHOCTU.
3aBMCUMOCTb «Macca — CBETUMOCTb» Ans
3BE&3[ rnaBHOW nocrieqoBaTernbHOCTH

8.6

###Par###BHYTpEeHHEee CTpoeHne 3BE3f.
CoBpeMeHHble npeacraBneHuns o
npoucxoxaeHnn un 3sonouun ConHua wn
3B€34. OTanbl XWU3HW 3BE3N

8.7

MneyHbin [yt — Hawa [anakTtuka.
CnunpanbHas CTPYKTYypa ["anakTukn,
pacnpegeneHve 3B€3g, rasa Mo NbUW.
MonoxeHne wn pgewxkeHne ConHua B
Manaktuke. [lnockaa wn  cepudeckasn
nogcucTemMbl [[anakTnkm

8.8

8.9

Tunbl ranakTvk. PaguoranakTukm 1 KBasapbi.
YépHble Ablpbl B Apax ranakTuk

BceneHHas. PacwupeHne  BceneHHonm.
3akoH Xabbna. PasberaHve ranakTuk.
Bospact v paguyc BceneHHon, Teopus
Bbonbworo B3pbiBa. Mopgenb  «ropsyen
BceneHHon». PennkroBoe nsnyyeHune

8.10

MacwTabHas CTPYyKTypa BceneHHon.
MeTtaranaktuka. HepelwéHHble npobnembl
acTpoHOMUU




NMPOBEPAEMbIE HA EI'3 NO ®U3SUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30OBATEJIbHOMN NPOrPAMMbI CPEQHEIO
OBLLUEIr0 ObPA3OBAHUA

Kon MpoBepsieMble TpeboBaHUsA K NpeaAMeTHbIM pe3ynbTatam
npoBepsieMoro OCBOEHMNA OCHOBHOM OOpa3oBaTesibHOW NporpamMmbli
TpeboBaHusA cpeaHero obwero obpasoBaHus

CdopMnpoBaHHOCTL  yMEHU pacno3HaBaTb  uandeckue
1 aBneHnst (Npoueccbl) N 06BACHATL MX HA OCHOBE M3YYEHHbIX
3aKOHOB

BnapgeHvne ocHoBononarawowmmm (bVI3VIL-IeCKI/IMVI NOHATUAMU U
BeJNMIM4YNHaMun, Xxapakrtepumnsyrmnmn (bI/ISI/I‘-IeCKI/Ie npouecchl

CdopmMnpoBaHHOCTb YMEHUN NPUMEHSATb 3aKOHbI
Knaccu4yeckom  MexaHWKW,  MOSEeKynsapHOMn  OU3MKM "
TEPMOANHAMUKN, INEKTPOANHAMUKMA, KBAHTOBOW (PM3MKM AN
aHanu3a u O6bSACHEHUS SBMIEHU MUKpOMUpaA, Makpomupa u
Meramupa, pasnuyaTtb ycnosBus  (rpaHuubl, obnactu)
NPUMEHNMOCTN (PU3NYECKMX 3aKOHOB, MOHMMAaTb BceobLnin
Xapaktep (yHOaMeHTasbHbIX 3aKOHOB UM  OrpaHUYeHHOCTb
NCNONb30BaHUSA YaCTHbIX 3aKOHOB; aHanuaupoBaTtb
dusnyeckme npoueccbl, UCMNOMNb3yss OCHOBHbIE MOJIOXEHMS,
3aKOHbl Y 3aKOHOMEPHOCTU

CdopmupoBaHHOCTb yMeHUs pasnuyatb ycnosus
4 NPUMEHNUMOCTN Moaenen @uU3nYecknx Ten UM MpoLeccoB

(aBneHun)

CdopMnpoBaHHOCTL YMEHUSA peluaTb pacye€THble 3agayvn C
SIBHO 3a[lJaHHOMW N HESIBHO 3alaHHOW (PU3MYECKON MOAESbIO: Ha
OCHOBaHUWN aHanu3a ycrnoeus Bbibnpatb u3nyeckme Moaenu,
oTBevawwme TpeboBaHMAM 3agayvn, MNPUMEHATb OPMYyIbI,
5 3aKOHbl, 3aKOHOMEPHOCTM M MOCTynaTtbl (PU3NYECKNX TEopui
npu MCNOMnb30BaHMM MaTEMaATUYECKMX METOLOB peLleHust
3agad, nNpoBOAUTbL pPACYETbl HaA OCHOBAHUM UMEKLLNXCA
AaHHbIX, aHanu3anpoBaTb pe3ynbTaTbl WU KOPPEKTUPOBaTb
MEeTOAbl PELUEHNSA C YHETOM NOSTyYEHHbIX pe3ynbTaToB

PewaTb KayecTBeHHble 3ajayun, Tpedywlime MnpUMMeHeHUs
6 3HaHUM U3 pa3HblX pas3fdenoB LUKOMbHOrO Kypca (u3nku, a
TaKkKe  UMHTerpauum  3HaHuWW U3 Opyrux  nNpegmMeTosB




€CTEeCTBEHHOHay4YHOro UMKna: BbIiCTpauBaTb  FOMMYECKyHo
LEenoYKy pacCy>XOdeHUn C OMnopon Ha WU3yYeHHble 3aKOHbI,
3aKOHOMEPHOCTU U pusnyeckme SBneHns

BrnageHne OCHOBHbIMM MeTO4aMW  HAy4yHOro  MO3HaAHWA,
Ncnonb3yemMbiMn B OM3MKE: NPOBOANTL MPAMbIE U KOCBEHHbIE
N3MepeHNa U3NYECKUX BENNYMH, BblGUpas oONTMMarbHbIN
crnoco® M3MepeHns 1 UCNOoNb3ys U3BECTHbIE METOAbl OLEHKM
NnorpeLLlHoCcTen  U3MEepeHun, nNpoBOAUTbL  MUCCnegoBaHue
3aBUCMMOCTEN (PU3BNYECKUX BEMUYUH C  UCMONb30BaHMEM
NPAMbIX U3MEPEHUN, OOBACHATL MNOSyYEHHbIE pPe3ynbTaThl,
ncnonb3ya pusnyeckne Teopun, 3aKoHbl U MOHATUA, N aenaTtb
BbIBOAbI; cobnogaTtb npaBuna ©GesonacHoro Tpyda npwu
nposegeHnmn nccnegoBaHnn B pamMKax y4yebHoro
3KcnepuMeHTa 1 y4ebHo-nccnenoBaTenbCKon AeATENbHOCTYM C
MCMonb30BaHMEM LMPOBbLIX WU3MEPUTESNbHBIX YCTPOUCTB W
nabopaTtopHoro obopyaoBaHus

10

CcopmMnpoBaHHOCTE YMEHWI aHanuanmpoBaTb W OLEHMBATb
nocneacTemsi ObITOBOM W NPOW3BOLACTBEHHOW OEATENbHOCTU
yernoBeka, CBA3aHHOM C (bnsnyecknmMm npoLieccamm, ¢ No3nLNNn
3KONOrnM4YecKkomn ©e3onacHocTy; npeacTaBneHnmn o]
paunoHanbHOM MNPUPOAONOSb30BaHMM, a TaKkKe pPa3yMHOM
MCMONb30BaHMM OOCTWXKEHUA HaykKn U TEXHOMOrMA ans
AanbHenLWwero pasBuTurs YenoBeyeckoro obuiecTea

OBnageHune pasnuyHbiMm cnocobamm paboTbl ¢ MHGOPMaLnen
dun3nyeckoro cogepxaHusi ¢ UCNoNb3oBaHNEM COBPEMEHHbIX
NHPOPMALMOHHbIX TEXHOMNOMNM; passutue yMEHUN
KPUTUYECKOro aHanm3a 1 OLEeHKM AOCTOBEPHOCTU NOyYyaeMomn
nHdopmMauum

CdopMnpoBaHHOCTb YMEHU NMPUMEHATH OCHOBOMOMNararLwme
aCTPOHOMMYECKNE MOHATUSA, TEOPUM N 3aKOHbI AN aHanmsa 1
0bbACHEHN1 U3MYECKMX MPOLECCOB, MNPOUCXOAALMX Ha
3B€34ax, B 3BE3OHbIX CUCTEMAX, B MeXranakTuyieckom cpeae;
OBUXeHNsa HebecHbIX Ten, aBonoumn 3B€3a n BceneHHom




NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA El3 NO

PU3UKE
Kop Koa
pasgenal aneMeHTa MpoBepsieMbIN 3anemMeHT coaepXXaHuA
TeMbl
1 MEXAHUKA
1.1 KMHEMATWKA
111 MexaHudeckoe aBwxeHne. OTHOCUTENBHOCTb
o MeXaHW4ecKkoro ABmkeHnst. Cuctema otcyéra
MaTepunanbHaga Touka.
|
Eé pammyc-sekTop:
(e )=(xle) pt)=(2)),
TPaeKTOopIId,
nepeMelIeHIle:
112 [ - — 3 —
= (Ax, Av, Az),
Iy Th.
CrnoxeHle NepeMeleHii:
A=A, +A,
CKopOCTb MaTepmanbHON TOYKU:
. AF ~
U=—} =}‘|,'=[U_.U1_ U]
At |4 o '
Ax . .
1.1.3 v, =—L =X,. AHATOTHYHO v, =Y,, V. =Z/
=0

CroKeHIe CKOpPOCTell: 0, =0, + 0, -

BbluncneHne nepemMeLleHna n nytun

MaTepuanbHOM TOYKM NpU NPAMOSIMHENHOM




ABVXEHWUW BAOMb OCU X NO rpachriKy 3aBUCHMOCTY
Ux(t)

. _ AD .
YCKDPEHIIE MaTepHaIBEHOII TOYKIL a = —L =L
)

At
1.14
Au, ,
a = =(v,),". aHAIOTIYHO a, = (v, |'. a. =|
Aty } T
PaBHOMepHOE NpsAIMONNHENHOE OBVXKEHWE:!
x(t) = xg + Uy, t
x(t)
X
0
1.1.5 +
v
oX
t
v, (t) — vo, = const
Vv




1.16

const

(t)

Ox

PaBHoyCKOpeHHOG I'IpFIMOJ'IMHGVIHOG OBMXeHune:

x(t)=x, +u,t +—

e

p:
at

v(t)=v, +at
a, = const
ol ol
Uy, =Y, = za.'r ["L—l _Il]

HPII IBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S =.

1.1.7

CBobogHoe nageHune. YckopeHne cBOOOAHOrO
nageHus.

L

o X0 ‘(',r
[BwxeHne Tena, OpolEeHHOro nog YrioM a K

FOPU3OHTY:




x() =x, + Uyt =2, +U,cosa-f

-

.z )
v =y, +Uﬂj.f+-T=J'G+UQ51nu-f—‘ng

v(t)=v,, +g1=ysino— g

g.=0
g, ="8= const

i
l
{u (t)=uv,, =uv,cosa
{

-

1.1.8

KpuBonuHenHoe asmxeHune. [ABumxeHne

MaTepmaanon TOYKM NO OKPYXHOCTH.

Yrnoeasi  IMHENHAs CKOPOCTb TOYKM:

v = wR

wR

MNpn  paBHOMEPHOM  [OBMXKEHUM

OKPY>XHOCTU
_ 2T — 9
w= = 4]
w
T

21T

TOYKM

no




21U
. LieHTpocTpemuTenbHOe yckopeHue TOUKH:
v? ,
Qye = 5 = @ R
a
uc
R
v
2
w
2
R
. MonHoe yckopeHne MaTepuanbHOM TOUK
119 TBéppnoe Teno. lNoctynartensHoe u
o BpaLLaTenbHoe ABWKeHWe TBEPAOro Tena




ONHAMUKA
121 NHepumanbHble cuctembl oTcHéTa. NepBbln 3aKOH
o HbtoToHa. NMpuHUMN oTHOCUTENBbHOCTY [Manunes
Macca Tena. NNnoTHOCTbL BellecTBa:
_ m
P=y
P
1.2.2 Vv
m
Cwuna. MpuHUMN cynepnosnumm cus:
FpaBHoneﬂCTB =F +F+..
F
1.2.3
paBHOOENCTB
F




124

BTopon 3akoH HbloTOHa: Ona  maTepuanbHOW
Toukm B NCO

N
.

F1 = maq




At
npu

Ap = FAt

.

F = const




1.2.5

FIE F?_l
Tpetnn 3akoH HblTOHa AONA  MaTepuanbHbIX

TOYeK:

>

Fi; = —Fy

12

21




1.2.6

3aKoH BCEMUPHOIO TAroTeEHUA: CUIbl NPUTAXEHNUA

MexXay ToYe4YHbIMU MaccaMn paBHbI
mym,
RZ

F=G

Cvuna  TsbkecTn. LleHTp  TskecTM  Tena.
3aBMCMMOCTb CUMbl TSXKECTU OT BbICOTbI h Hap

NOBEPXHOCTbLIO NriaHeTbl pagnycom RO:
GMm

"9 = Ry + h)?

mg




(R

h)

GMm

Cuna ynpyroctu. 3akoH 'yka:

F
1.2.7 X
—kx
Cuvna TpeHus. Cyxoe TpeHue.
Cvina TpeHusi CKONbXeHUs:
1.2.8

FEp = uN




™

uUN

Cwuna TpeHnsa Nokosi:
FEp < uN

™

IA

uUN

KoadppumumeHT TpeHus

[aBneHune:
P=7
Y
1.2.9
S
F




1.3

13.1

1.3.2

CTATUKA

—

F
MOMEHT cunbl OTHOCUTENBLHO OCU BPaLLEHUS:
M| = FI, rae | — nneyvo cunebl

>

F

OTHOCUTENbHO OCK, npoxogsiien 4yepe3d Touky O
nepneHanKYnspHO PUCYHKY
LleHTp macc Tena. LleHTp macc cuctemsl
MaTepuarnbHbIX TOYEK:

” mr +m2T2+...
T,_,'.M. =

my +m2+

L. M.







1.3.3

B oaHopoaHOM none TsaxecTu

(g = const)

const)
LeHTp Macc Tena coBnagaeT C ero LeHTPoM
TSKECTU

Ycnosus paBHoBecusi TBEpaoro Tena B NCO:
[M+M,+...=0
\tﬁ"l +Fy+...=0




HH#Par##
3akoH [Mackanga

#1.3.4
[aBsneHune B xxnakocTun, nokosuencs B CO:
p =po + pgh
p
#Part P
#1.3.5
0
+
pgh

3akoH Apxumeaa:

>
.

FApx = —Paurrecw

wiHPariy  PX
#1.3.6




14

#HHHPar##
#1.4.1

BbITE€CH

€ecnu Terno u xungkoctb nokosatca B MCO, To

Fapx = P9 Vauirec

Apx

pgVv

BbITE€CH

YcnoBue nnaBaHua Ten
3AKOHbI COXPAHEHUNA B MEXAHUKE

mnynbc matepuanbHON TOYKK:

> >

p =mv




|/|MI'Iy1'IbC CUCTEMbI TeJl:

p=pt+p+..

Y
p
1
#He#Par##
#1.4.2
+
p




3aKOH M3MEHEHUSI U COXPaAHEHUST UMNYIbCa:
B NCO

Ap = A(pl +pat.. ) = FlBHeLIJHAt + FZBHeUJHAt+- -

A(
H#HParkH

#1.4.3




1BHELWH

At

2BHELH

At

B CO , ecrin

Ap = A(p; + p+...) =0







- -

FlBHeLIJH + FZBHeUJH+- ..=0

1BHELWH

2BHELH

PeaktnBHOe aBmxeHue

#1.4.4

F
P art w((‘
Ar x

PabGoTa cunbl Ha ManoM nepemMeLLLEHNN:

A=|ﬁ'|-|ﬂf|-c&5 a=F, Ax




‘/\(}'

)
MoLlHOCTb cunsbl:

€Crnu 3a Bpewmsi

At
1.4.5
At
paboTa cusibl UISMEHAETCS Ha , TO MOLLUHOCTb CUfbI
A4
P=— =F-v-cosu
At Ar—s
KuHeTnyeckas aHeprna matepmarnbHOM TOYKN:
. mv?  p?
T2 2m
E
KMH
1.4.6
2
mv




2m

3aKOH N3MEHEHUS KNHETUYECKOWN SHEPTNN
cucTeMbl MaTepuanbHbix Tovek: B MCO AEKUH =
Al + A2 + ...

1.4.7

MoTeHumanbHas QHEpPIrnAa:

04 noTeHunarnbHbIX CUI

App = ElI'IOTeHLl, - EZI‘IOTEHLI,_: AEI‘IOTeHLl,

12

1noTeHy,




2noTeHy,

AE

noTeHy

MoTeHumanbHas QHeprmnAa MaTepmaanon TOYKN B
OQHOPOAHOM Nosne TAXeCTU:

EFIOTeHLl = mgh

NnoTeHL,

mgh

MoTeHumMansbHasa aHeprus ynpyro
nedopmMmpoBaHHOro Tena:

kx?
EI‘IOTeHLl = T

NnoTeHL,




1.4.8

kx

3aKOH U3MEHEHUS U COXpaHeHund MeXaHN4ecKomn

3Hepruu:
Euex = Exim + Enoresns
B ITCO AEyex = Ascex menoresm. cums
B IHICO AE,ex = 0, @CIIM Agcex menorerm. cmx = 0

15

MEXAHNYECKWME KOJIEBAHNA N BOJTHbI

151

["apMOHUuYeckne konebaHus MaTepuanbHON
Toukn. Amnnutyga wn dasa  KonebdbaHun.
KnHemaTtun4yeckoe onucaHue:

w(f) = Asin| ot +o,),

v (=x/'.

a(f)=(v,), =—o'xf) =a +o'x=0,
roe X - CMeLeHne n3 paBHoBecCus:.
[nHamunyeckoe onucaHue:

ma, = —kx,
X

ma




-kx,
roe
k=mw

. OTO 3HAYUT, 4YTO

—kx.

OHepreTnyeckoe onucaHue (3aKOH COXpaHeHWs!

MeXaHN4YeCKoW 3Heprum):

-~

nm‘+£_nm§m_k& _

2 2 2 2

CBa3b  amnnuTyabl  KonebaHunh  cMeLLeHus
MaTepuanbHOW TOYKM C aMnnnTygamm KkonebaHum

€€ CKOPOCTU U YCKOPEHUS:

Upe =04, @ =04




Mepuopg 1 yactoTa konebaHu:

Mepwuog ManbIX cBODOOgHbIX konebaHumn

MaTemMaTn4eckoro MmasdTHmMKa:

1.5.2 T= 21\/1
£
Meproa cBOGOAHBIX KONebaHun MNPY>KUHHOMO
MasiTHUKA:
m
I =2n|—
k
153 BbIHY>XE€HHbIE konebanHus. PesoHaHc.
o Pe3oHaHcHas kpuBas
MonepeyHble M NpoAosibHble BOMHbI. CKOPOCTb
pacnpocTpaHeHns 1 AnnHa BOSHbI:
1))
A=vl =—
v
A
vT
154
v




NHTepdepeHums n andpakumsa BosH

155 3ByK. CKOpPOCTb 3BYKa
2 MONEKYJTAPHAA ®U3NKA. TEPMOAVNHAMUKA
2.1 MONEKYJTAPHAA ®U3NKA
Mogenu cTpoeHus rasoB, XXMAKOCTENW U TBEPAObIX
Ten. MNycTb TepmoaMHammyeckasi cuctema (Teno)
coctont M3 N oguHaKOBbLIX Monekyn. Toraa
KONM4YeCTBO BellecTBa
N m
V=—=—
Ny
v
N
A
2.1.1
N
u




2.1.2

2.1.3
2.1.4
2.1.5

2.1.6

roe

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

u

U

— MOJ1dpHaA MaccCa BelleCcTBa

TennoBoe AOBWXEHWE aTOMOB n MOIneKyI
BellecTBa

B3anmopencteue YacTtul, BellecTsa
Anddysuns. bBpoyHoBckoe ABMKeHWe
Mopaenb ngeansHoro rasa B MKT

CBsa3b  Mexgy  gaBneHnem U cpefHeu
KMHETUYECKON 3Heprmen nocTynaTenbHOro
TENSI0BOro ABWMXEHUS MOSEKyNn ngearbHOro rasa
(ocHoBHOE ypaBHeHne MKT):

-

1 = 2 (mp*) 2. —
p=-mavr-=—n-| — =—N-£,.
3 3002 3

roe mO — macca o4HOW MOMeKyrbl,




- KOHUEHTpaunuda MOJIEeKyr

2.1.7 AbcontoTHasa Temnepatypa: T =t +273K

Cea3b TemnepaTypbl rasa CO  CpeaHen
KUHETUYEeCKoW aHepruen nocTynaTenbHoro
TENOoBOro ABUXEHMS! €ro MOMEKyI:

2.1.8 o
P _3 kT
L2 2

2.1.9 YpaBHeHue p = nkT

Mopenb naeanbHOro rasa B TepMoAMHaMUKe:

| VpaBrerpe Menreneesa — Knareiipora

| BeIpeuKeHHe /114 BHYTPeHHEH 3HEPIHH

VpaBHeHle MeHeneeBa — KianeiipoHa (IIpirn

3aMIICI):
2.1.10

pV=""RT =vRT = NkT, p=PEL

H H

BrlpaikeHne 111 BHYTPeHHell 3HepIHI 0IHOAaTOM

raza (IpIMeHIMEIe (OPMET 3aIIHcH):

L‘=%vRT =%dw —3MpT —ve,T= %pV

2L




3akoH [anbToHa gns  OaBneHWs  CMecu
pa3pexXeHHbIX ra3os:
P =D + D2 +...
Y
Y
1
2.1.11
+
Y
2
+
N3onpoueccbl B paspexeHHOM rase C
NOCTOSAHHBIM YMcniom Monekyn N (C NOCTOSAHHbIM
KONM4eCTBOM BELLECTBaA V):
nsotepma (T = const): pV = const
2.1.12 nsoxopa (V = const):
p
— = const
T




const

~—"

nsobapa (p = const

N <

= const

const

["pacmyeckoe npeacrasneHmMe U3onpoLeccoB Ha
pV-, pT- u VT- guarpammax.
Ob6beanHEHHbIN ra30BbI 3aKOH:

pV .
T = cons




pVv

const

Onda NOCTOAHHOIo Kornmn4yecrtBa BeLlecTBa V.

HacblWweHHbIe n HeHacCbILlWeHHble napsoil.
KauecTtBeHHas 3aBUCUMOCTb NNOTHOCTU n

2.1.13 AaBneHna HacbIWeHHOro napa oT TemnepaTypbl,
MX HEe3aBUCMMOCTb OT OO6bEéMa HacCbIWEHHOro
napa
BnaxHocTb BOo3ayxa.

OTHocuTEenNbHasA BMAXHOCTb:
b = Prapa (T) _ Pnapa (T)
- PHacbiwnapa (T) B Pracbiwnapa (T)
¢
2.1.14
p
HacblWwnapa

(M




napa

(M

Je)

HacblLLnapa

(M

napa

(M

M3mMeHeHne arperaTHbIX COCTOSIHUA BeLllecTBa:

2.1.15 ncnapeHne 1 KOHAeHcauns, KUNeHne XXNoKocTu
2116 N3meHeHne arperatHbiX COCTOSIHUA BellecTBa:
nnasneHve 1 KpucTannnsaums
2.1.17 [MpeobpasoBaHue aHeprun B has3oBbix Nepexoaax
2.2 TEPMOAVNHAMUKA
221 Tennosoe paBHOBecKe N Temneparypa




2.2.2 BHyTpeHHAS aHeprus

Tennonepenaya kak  cnocob N3MeHeHus
2.2.3 BHYTPEHHEN 3Heprun 6Ge3 coBeplueHnss paboThbl.

KoHBekuus, TennonpoBoAHOCTb, U3ryvyeHne

KonuyectBo TennoTol.

YpaenbHasa TennoémMKocTb BELLEeCTBa C:

Q = cmAT

2.2.4

Q

CmAT

YpenbHasa Tennota napoobpasoBanunsa L: Q = Lm.
2.25 YpaenbHaa TennoTta nnasnenma A: Q = Am.

YpenbHasa Tennota cropaHus Tonnmea g: Q = gm

OnemeHTapHas paboTta B TepMoanHaMuKe:

A = pAV

A

2.2.6 =
pAV

BbluncneHne pabotbl no rpaduky npouecca Ha

pV-onarpamme

[MepBbI 3aKOH TEPMOAMHAMUKMN:

Q12 =AUz + Ay = (U — Up) + Ay

2.2.7

12




AU

12

12

(O]

12

Agvabara:
Q12 =0= Ay, = (U; — Up) = AUy,




(U

AU

12

12

12




2.2.8

2.2.9

2.2.10

2.2.11

BTopon 3akoH TepmoguMHamuku. HeobpaTumbie
npoveccsl

MpuHUMNbI AencTems TennoBbix MawnH. KIm:

Oy Ocars Oary

MakcnmanbsHoe 3HadeHune KI[. Lukn KapHo:

IT. .. —T, T
Max 1 =1y = = =] ==

YpaBHeHue TennoBoro banaHca:
Q1 + Qz + Qg+...= 0




3.1

SQJIEKTPOANHAMUNKA
SANEKTPNYECKOE NMONE

3.1.1

3.1.2

OnekTpu3aumss Ten U eé  NposiBNeHus.

onekTpuyeckmn 3apsg.  [Ba  Bupa  3apsiga.

ONeMeHTapHbIN  anekTpudeckun 3apsia. 3akoH

COXpaHEeHUs 3NeKTpUYecKoro 3apsaa

B3anmopeiictBue 3apanoB. ToyeuHble 3apaapl.

3akoH KynoHa:
B OAHOPOAHOM BELLECTBE C ANANEKTPUYECKOM
NPOHULAEMOCTbBIO

F=k|q1|-|?: _ 1 |ql|’g:

o dmsg, 17

3.1.3

3.14

Onektpunyeckoe none. Ero pencreme

ANEeKTpn4eCcKkmne 3apdnbl

HaI'IpFI)KéHHOCTb ANEKTPUYHECKOIo NosA:

N

) F

AnpoBHeIN

Ha




NPOGHLIN

None To4ye4Horo 3apdna.

q
Er=kr—2




OHOPO/IHOE More:

>

E = const.

const.

KapTuHbI NIMHUW HANPSX)KEHHOCTN 3TUX NONen

3.1.5

[MoTeHumManbHOCTb ANEKTPOCTaTU4EeCKOro nosi4.

Pas3HOCTb NOTEHUMAnNoB 1 HanpsKeHune:
A1 = q(P1 — P2) = —qA¢p = qU.

12

q(¢é




qU.

MoTeHumanbHas SHeprnd

ANEeKTpOCTaTU4eCKOM norsie:

W =q¢
e
a¢
A= —AW
A
-AW

3apsaga

MoTeHuman ANEeKTPOCTaTU4eCKOro non4:

¢_K
T q




3.1.6

CBA3b  HaNpsHKEHHOCTM MO M Pas3HOCTU
noTeHumanos ansa OOHOpPOAHOro
anekTpoctaTtuyeckoro nons: U = Ed

anIHLlVII'I cynepno3nunm aNnekTpnveckmnx nonewn:

E=E1+E2+,¢ =¢1+¢2+




3.1.7

npOBOD,HI/IKI/I B 3J1IEKTPOCTATUHECKOM Morie.

Ycnoeue  paBHOBecuUs — 3apsOoB: BHYTPM

npoBOoAHUKa
EL=0

0
, BHYTPU 1 HA NMOBEPXHOCTM NPOBOAHMKA ¢ = const




3.1.8

3.1.9

,D,I/IGJ'IGKTpVIKVI B 3J1eKTpoCTaTn4eCKkomMm none.

,D,I/ISJ'IeKTpI/I‘-IeCKaFI NPOHNLAEMOCTb BeELlEeCTBaA €

KoHaeHcaTop. QnekTpoEMKOCTb KOHAEHcaTopa:

_4

C_U
C
U]
q

SﬂeKTpOéM KOCTb MNMJIOCKOro KoHgeHcartopa:

_ €§S5 C
= P = ¢€(y
C
d
&€




3.1.10

eC

napaﬂﬂeﬂbHoe coeanHeHne KoHOeHCaTopoOB:
q=q + q2+"'iU1 = U2 :---rCnapann - C1 + C2+

o]




napann

MocnepoBaTenbHOE coeguMHeHne KOHOEHCaTOpPOB:

U= U1+U2...,CI1 =q; =...,

1 _1. 1.
Cnocn Cl CZ




nocn







QHeprna 3apsHkKeHHOro KoHaeHcartopa:
_qUu _CU* ¢°
¢ 27 2 2C

3.1.11

qu

Cu




2C

3.2

3AKOHbI MOCTOAHHOIO TOKA

3.21

3.2.2

Cuna ToKa:

=24
Aty g

[MocTosiHHBIM TOK: | = const

[na nocToaHHOro Toka q = It

YCnoBus CywecTBOBaHMUS 3NIEKTPMUYECKOro TOKa.

Hanpsi»kenne U n 3C E

3.2.3

3akoH Oma ansa yyacTka uenm:

I=—
R




SJ'IGKTpI/I‘-IeCKOG conpoTtusreHne. 3aBUCMMOCTb
conpoTmeneHna oaHoOpoaHOro npoBogHMKa OT ero

ANVHBblL 1 cedeHus. YaernbHoe conpoTtueneHune

BellecTBa.

R l
R
3.24 0
S
I

NcToununkm Toka. OJC nctouHmka Toka:
E — ACTOpOHHI/IXCI/IJ'I

q

3.25 E




A

CTOPOHHUXCUN

BHyTpeHHee conpoTtusrieHne NCTOYHMKa TOKa

3akoH Oma  ans MOSTHOM (3amkHyTOMN)

anekTpuyeckon uenn: E = IR + Ir, oTkyga
E

I =—
Rr

Rr
3.2.6
E
E.r
= R
3.2.7 [MapannensHoe coeanHeHne NPOBOLHWKOB:




[=11+12+..,Ul=U2=..,
1 1 1

Rnapann a Rl RZ

R

napann

—+—+..




nOCHeﬂOBaTeHbHOGCOGAMHGHMGHpOBOﬂHMKOK
U=UuUl+U2+..,I11=12=..,
RI‘IOCJ‘I = R1 + R2+

nocn




3.2.8

Rt

PaboTa anektpuyeckoro Toka: A = [Ut.

3akoH [xoyns — JleHua:

Q =I’Rt

Ha pesunctope

Rt

Ut

2

U
R:Q=A=12Rt=1Ut=7t




3.2.9

3.2.10

MoLlwHoCTb QNEKTPNYECKOro Toka:

Ad
P=— =T
TennoBas MOLLHOCTb, Bblgensaemas Ha
pes3ncrope:
. U?
P=[FR=—>=IU
R

MOLLHOCTb MCTOYHMKA TOKA:

Mﬂﬂl’[

At ArsD

CBoboaHbIE HOCUTENN ANEKTPUYECKMX 3apsiAoB B
NPOBOAHMKAX. MexaHn3mbl NPOBOAMMOCTH
TBEPObLIX METansoB, pacTBOPOB W pacnsiaBoB
9MNEeKTPONnTOB, rasos. MonynpoBOAHMKMN.

[MonynpoBOAHUKOBLIV ANOA

3.3

MAIHUTHOE MNOINE



3.3.1

MexaHun4yeckoe B3anmMogencTeune MarHuTOB.
MarHuTHoe none. BeKTop MarHWTHOW MHAYKUUMW.

MpuHUMN cynepnosnumm MarHUTHbIX NOSen:

B = Bl +Bz+

JInHun  mHagykumn  marHutHoro nonsg. KapTuHa
NVHUA NHOYKUUWU MarHUTHOMO Mot NosioCoBOro U

I'IOE,KOBOO6pa3HOFO NOCTOAHHbLIX MarHMTOB




OnbiT Opctega. MarHuTHOE MNone NpoBOAHMKA C

TOKOM. KapTI/IHa NNHUN MHOYKUMN  MarHUMTHOIo

3.3.2 nona  ONIMHHONO  MNPSAMOro  NPOBOLHWKA U
3aMKHYTOro KONbLEBOro NpOBOAHUKA, KaTyLIKM C
TOKOM
Cuna Amnepa, eé HanpaBneHue 1 BenuymHa:
F, = IBlsina
F
A
3.3.3  IBIsina
, FAe a — yrosn Mexay HanpasfieHMeM NPoBOLHMKA U
BEKTOPOM
B
B
Cwvna JlopeHua, eé HanpaBneHne u BENUYNHa:
Fnop =l q | vBsina
F
3.34

Jlop




3.4

IqlvBsina
roe a — yron mexay Bekropammu

v

. [lBMKeHne 3apshkeHHOM YacTuubl B OOHOPOLHOM
MarHMTHOM rnorne
ONEKTPOMAINHUTHAA MHOYKUNA

3.4.1

[MoToK BEKTOpa MarHNTHOW NHOYKLUWK:
® =B,S = BScosa

BScosa
B

Z
4
G2




fABneHve anekTpomarHuTHoOM wmHAykumn. JMOC

3.4.2
NHOYKUMN
3aKOH 3anekTpoMarHMTHon nHaykuum dapages:
AD
3.4.3 E = :—(I:l':r
At
Af—)
\ un‘
/ \d v, N /
!
SC vHAayKuuM B NpSAMOM NPOBOAHUKE ASIMHOM |,
ABWXKYLLLEMCSI CO CKOPOCTbIO
v
\
3.4.4
(vl)D
\




)

B OAHOPOAHOM MarHUTHOM nore B:
| E; |= Blvcosa

IE

Blvcosa

, TOe a — yron mexay BeKTopoM B 1 HopManbto

>

n

K MNMIOCKOCTH, B KOTOpOI?I JieXXaT BEeKTOopbl

>
>

v

: ecnm




1
B
B
M
v
\'
TO
| E; 1= Blv
IE

Blv




3.4.5

Mpasuno JleHua

3.4.6

3.4.7

NHOYKTUBHOCTb:
. 0]
i
L
I
P
, mm @ = LI

Camonngykums. 34C camonHayKuunu:

A
E, =—L—L =L,
At —0

3HepFI/I$I MarHMTHOro noJid KaTyLKn ¢ TOKOM:

W_LI2
L=




LI

3.5

3.5.1

21T

SANEKTPOMAIHUTHBIE KOJIEBAHNA n

BOJIHbI

KonebaTtenbHbIn

KOHTYp. CBoboaHble

ONEeKTpOMarHnTHble konebaHuss B uaeanbHOM

KonebaTenbHOM KOHTYpe:

[a(1) = ummsin( ot + )

]fff] =g, =, cos( @t + @) =1 cos(ct +q))

dopmyna TomcoHa:

LC

T =2nvVLC




, OTKyaa

2T 1
w=—=—
T VvVLC
w
T
21T
LC
1

Ces3b amMnnuTydbl 3apsga KoHAeHcaTopa C
aMmnnuMTygon  cunbl  Toka  npu  cBOBOAHLIX




ANEeKTPpOMarHMTHbIX konebaHusx B uaeanbHOM
KonebarenbHOM KOHTYpE:

Ovax = —

m

3aKoH COXpaHeHnAa SHeprmm B uUaealsibHOM

KonebatenbHOM KOHTYpE:

3.5.2
353 BbIHY)XOEHHbIE 3NeKTPoOMarHUTHble KonebaHus.
o Pe3oHaHC
MepemMeHHbIn TOK. [lpon3BoACTBO, nNepefdada W
noTpebneHne anNeKkTpn4eCcKon aHeprnm
554 cut LI* cut LI’
+ = e = X — const.
2 2 2 2
CBoncTBa 93MEKTPOMarHUTHbIX BOSH. B3aumHas
OpVEHTaUUA BEKTOPOB B  3NEKTPOMarHUTHOWM
BOJSIHE B BaKyyMe:
E1Bl1lc
E
355 N
B
1




356 lLikana anekTpoMarHWTHbIX BOSfH. [lpMMeHeHue
- 3MeKTPOMarHUTHbLIX BOSTH B TEXHUKE U ObITY

OMNMTUKA

[MpaMonNuHenHoe pacnpocTpaHeHMe cBeTa B
3.6.1 ofgHopoaHoM cpede. To4YeYHbIn UCTOYHUK. Jlyy

cBeTa

3aKoHbl OTpaXkeHUs ceeTa.

a=p

3.6.2

ol p

Ve

3.6.3 [MocTpoeHmne n3obpaxkeHuni B NIIOCKOM 3epKarne

3aKoHbI npenomMrieHnd ceeta.

[MpenomneHnuve ceeTta:

nysina = n,sinf.

3.6.4 1

sina




sinp.

ABCONIOTHLIN NoKasaTerb NPENOMMAEHNS:

C
Nage = ;

n
abc
\
(o
OTHOCUTENBHLIN NOKa3aTesnb NPEenoMIEHNs:
n, v
n = — = —
OTH Tl1 vz
n

OTH







3.6.5

"

Xopa nyyen B npusme.

\"1 = \"2 - H].}']. = Hl}'J

CoOTHOLEHME YacTOT M COOTHOLLEHWE OfMH BOSH

Npv Nepexoae MOHOXPOMAaTMYECKOro cBeTa Yepes

rpaHunudy pasgena AByx onTtu4eCkKnx cpen:

Hy<n ‘ )

/u'<"’|>\!l

MonHoe BHYTPEHHEE OTpaKeHune.

MpepenbHbIn yron NMOSHOro

OTpaXKeHus:
, 1 n;
Sinapy = —=—
Norw M1
Sina
np
n

OTH

BHYTPEHHEro




3.6.6

Cobupatowme n pacceumarolne nmH3bl. TOHKadA
nnH3a. PoKkycHoe paccTosiHMe U onTuyeckas cuna
TOHKOW NNH3bI:

D_1
F




dopmyna TOHKOW NIMH3bI:
1
d

+1_1
f F

3.6.7




YBenuyeHne, gaBaemMoe NMH30M:

h 1f1
=g a

If|




d T~

A

F\ h
f

R
B cnyyae paccevBatowien NnH3bI:

1
D0=F =—-0,
D

3.6.8




S_h_ifn
H d
r
H
h
d
If|
1
Xoa nyva, npoLuewero NNH3Y nog
NPOU3BOJIbHBLIM YINIOM K €€ rfiaBHOM OMTUYEeCKOM
ocu. MNocTtpoeHne n3obpakeHnn TOYKM U oTpeska
NPsSIMON B COBMPaKOLLUX N paccemBaroLLmx NMH3ax
N NX cucTemax
3.6.9 doToannapart kak ontuyeckun npubop. Mas kak




onTn4yeckaa cncremMa

NHTepdepeHums ceeTa. KorepeHTHble NCTOYHUKN.
Ycnosus HabnoaeHns MaKCUMyMOB n
MWUHUMYMOB B WHTEpPepeHUNOHHON KapTuHe OT

ABYyX CI/IHCbaSHbIX KOrepeHTHbIX MCTOYHUKOB:

3.6. o
A
MaKCIIMYMBI — A=2m—, m=0,t1.£2,

3

H

3

i

y A
MITHIIMYMET — A=(2m+1)—, m=0.%1

-

2.+

Oundpakuma ceeta. [OudpakumoHHas peLuéTka.
Ycnosue HabnwogeHnsa rnaBHbIX MakCMMyMOB Npw
HOpManbHOM  NageHuM  MOHOXPOMAaTMYECKOro
cBeTa C OJIMHOM BOJSTHbI A Ha peLLETKY C NepnoLom
d:

dsing,, =mAm=0,+/-1,+/-2,+/-3,...

dsing

m

3.6.11

+/




3.6.12

[vcnepcus ceeTta

4.1

41.1

KBAHTOBAA ®N3NKA
KOPMYCKYNAPHO-BONHOBOW OYANA3M

'Mnotesa M. T[llnaHka o kBaHTax. ®opmyna
[MnaHka: E = hv

4.1.2

pcC

®POTOHbI. JHEprus oToHa:

E=h _he _
= hv = 7l = pc

hc




mnynec dpoToHa:

©

hv




dotoapdekT. OnbiTbl A.l'. CtoneTtoBa. 3akoHbl

4.1.3
doToappekTa
YpaBHeHne JnHwTenHa ans gotoaddekxTa:
Ed)OTOHa = ABbIxoAa + Eypumax »
¢doTOHa
ABbIXoga
+
4.1.4
KMHMax
rae ,
E .
=nv =—,
oToHa 1
doToHa

hv




hv

hc
hc
Aguixopa = thp = 1T
Kp
BbIXO4a
Kp
A

Kp




hc

2
MV" max
Evprmax = 2 = eUsan

KMHMax

myv

max

eU




3an

[laBneHune ceeTa.

[laBneHne cBeTa Ha MOMHOCTLIO OTPAXAlOLLYHO

4.1.5
NMOBEPXHOCTb WM Ha MNOSIHOCTBLIO MOrMOLLAOLLYIO
NOBEPXHOCTb

4.2 OUN3NKA ATOMA

421 [MnaHeTapHas Mogernb atoma
Moctynatel bopa. WanyyeHne wun nornoweHue
¢OTOHOB NpU Nepexofe aToma C OOHOro YPOBHS
3HEeprnn Ha apyrow:.

2. /

4 2 2 I!'i-‘bllﬂluf = i j{? = ER _EHJ
JInHenyaTtble cnekTpsbl.
CneKTp ypOBHEN 3HEPrun atoma Bogopoaa:

4.2.3

—-13,63B
E, =222 4-123,
n*
4.3 PUN3NKA ATOMHOIO AOPA

HyknoHHass mopgenb <dgpa [enseHbepra —

431 MBaHeHko. 3apsag sapa. MaccoBoe uucno agpa.
N3oTonbI
PagnoaktMBHOCTb.
Anba-pacnag;
SX—>5 Y+ JHe

4.3.2

beTta-pacnag.
ONeKTPOHHbIN B-pacnag;

A A 0~
2 X—= Y+ je+v,




4.3.3

[Mo3nTpoHHbIV (B-pacnaa:
A A I
sX—=2-0Y + e+ v,

Famma-nsnyyeHve

3akoH paanoakTUBHOroO pacnaaa:

—t
N(t) = Ny * 2T

N(t)

MycTb M — Macca paavoaKkTUBHOIO BeLLEecTBa.

Torpa
—t
m(t) =my* 2T

m(t)




4.3.4 AnepHble peakuun. [leneHne n cMHTe3 aaep




