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NMOACHUTEJIbHAA 3AMNMUNCKA

Mporpamma No u3nke Ha ypoBHe cpeaHero obuiero obpasoBaHusa paspabotaHa
Ha OCHOBE nMoOMoXeHun wn TpeboBaHU K pe3ynbTaTaM OCBOEHUA OCHOBHOWM
obpasoBaTenbHOM nporpammbl, npeacrtaesneHHbix B PrOC COO, a Takke C y4é€TOM
depepanbHon paboyen nporpammbl BocnuTaHus w  KoHuenuuum npenogaBaHus
yyebHoro npeameta «Pusmka» B obpasoBaTenbHbIX oOpraHudauuax Poccuinckon
denepaumum, peanuayoLmMx OCHOBHble obpa3oBaTesibHble NPOrpaMmsl.

Mporpamma no u3unke onpepensetr obssaTenbHoe npegMeTHoe coAepKaHue,
yCTaHaBnMBaeT peKoMeHAYeMyl MocnefoBaTeNbHOCTb MU3YyYeHUs TeM U pasgernos
y4yebHOro npegmeta ¢ y4ETOM MeXNPeaMeTHbIX U BHYTPUNPEOMETHbIX CBA3EN, NOMNKU
yyebHOro npouecca, BO3pacTHbIX OcobeHHocTen oby4varowmxcd. [lporpamma no
u3nKke OaéT npeacTaBneHne O LUensx, cogepxaHuu, obuwen crpatermm obyyeHus,
BOCMUTaHUSA N pa3BuTua obyyarowmxca cpeacrtsamm ydebHoro npegmerta «dPusmka» Ha
yrny6réHHOM ypoBHE.

M3ydeHne kypca unamkn yrnybrnéHHOro ypoBHs NO3BOMSET peanv3oBaTthb 3adayn
npodeccnoHanbHoOM OpueHTaLmm, HanpasieHo Ha co3gaHue YCNoBUN AS1s NPOSABeHNs
CBOUX MWHTENneKTyanbHbIX WU TBOPYECKMX CMOCOBHOCTEN KaXObiM OOyyaroLmnmcs,
KoTopble  HeobxoouMmbl ONA  NPOAOIPKEHUs  obpasoBaHMss B OpraHu3aumsx
npodeccuoHanbHOro  obpasoBaHMA NO  Pa3fMYHbIM - (PUBNKO-TEXHUYECKUM U
NHXXEHEPHbIM CreunanbHOCTSM.

B nporpamme no ¢usmke onpenenstoTcsa NnaHupyemble pesyrnbTaTbl OCBOEHUS
Kypca (u3MKM Ha YpoBHe cpeaHero obuwero obpasoBaHus:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE, npegMeTHble (Ha yrny6néHHom YPOBHE). Hay4Ho-
METOLONIOrMYEecKkon OCHOBOWM Aans  paspaboTkm TpeboBaHWM K NIUYHOCTHbLIM,
MeTanpegMeTHbIM U NpeaMeTHbIM pedynbTaTtaM 0by4vatoLmMxcs, OCBOUBLLMX NPOrpaMmmy
no ¢uanke Ha ypoBHe cpegHero obuwero obpasoBaHuUs Ha yrrybréHHOM YpPOBHeE,
ABNAETCA CUCTEMHO-AEATENbHOCTHbIN NOAXO0L4.

Mporpamma no cusnke BKIOYaAET:

nnaHupyemble pesynbTaTbl OCBOEHUS Kypca PU3NKM Ha yrinybrnéHHOM ypOBHe, B
TOM YuUcne NnpegMeTHble pe3yrnbTaThbl NO rogam ody4vyeHus;

cogepxaHue y4ebHoro npeameTa «dPmnsmka» no rogam obyyeHus.

Mporpamma no u3anke wnMMeeT nNPUMEPHbIN XapakTep W MOXeT ObiTb
MCNonb3oBaHa yunTenamMmm uankm 4ns coctaBneHms cBoux paboymnx nporpamm.

Mporpamma no uanke He CKOBbIBAaeT TBOPYECKYD WHUUMATMBY ydutenem u
npegocTaBnseT BO3MOXHOCTU AN1S peann3auumn pasnuyHbiX MeTogMYeCcKMX noaxonoB K
npenogaBaHuilo  U3MKKU Ha yrrybrnéHHOM ypOBHE MNPU  YCNOBUM  COXPaHEHUS
oba3aTenbHOM YacTu coaepXXaHna Kypca.

dusmka Kak Hayka o Hambornee obLKMX 3aKoHax NPUPOAbl, BbICTynasi B Ka4ecTse
y4yebHOro npeameTa B LUKOSIE, BHOCUT CYLLUECTBEHHbLIN BKMag B CUCTEMY 3HaHUn 06
okpyxawowem mupe. LkonbHbIM KypCc u3MKkM — cuctemoobpasywwmin  gns
€CTECTBEHHO-Hay4YHbIX Y4ebHbIX NpeamMeToB, MOCKOMbKY (hU3MYeckme 3akOoHbl fnexart B
OCHOBE MpPOLIECCOB W SABMIEHUA, U3YyYaeMbIX XuMunen, 6uonorven, duU3nyeckon
reorpacpuen n actpoHommen. Micnonb3oBaHMe M aKTUBHOE MPUMEHEHNE PU3NYECKNX
3HaHW onpegenuno xapaktep n 6ypHoe pa3BuTME pa3HOOOpasHbIX TEXHOMOMMA B
chepe 3HepreTukun, TpaHcrnopTa, OCBOEHUS KOCMOCa, NOSTyYeHUs HOBbIX MaTepuaros C
3agaHHbIMU cBoMCTBaMU. 3ydeHne pn3mkm BHOCUT OCHOBHOW BKIag B popMupoBaHune
€CTECTBEHHO-Hay4YHOW KapTuHbl Mupa oby4atouerocss, B OpPMUPOBAHNE YMEHWUN
NPUMEHATb HaYYHbIA MeTO NO3HAHWS NPW BbINONTHEHUN UMK YY4EeBHbIX CCnefoBaHNN.

B ocHoOBY kypca hun3nkm Ha ypoBHe cpegHero obuiero obpasoBaHus NONOXEH psf
naen, KoTopble MOXHO paccMaTpuBaTh Kak MPUHLMMLI €r0 MOCTPOEHMS.



Udess uenocmHocmu. B COOTBETCTBUM C HEN KypC HABMASETCS JOrMYECKM
3aBEPLUEHHBbIM, OH COAEPXWUT MaTepuan M3 BceX pasfenoB (pusvku, BKNOYAET Kak
BOMPOChI KITaCCUYECKOMW, Tak U COBPEMEHHON (PU3NKN.

Udesi zeHepanusayuu. B cooTBeTCTBMM C Hel Martepuan kKypca ¢uU3nKn
06beaMHEH BOKpYr dmsnyeckmx Teopuin. Begywimm B Kypce siBnsieTca oopMmpoBaHue
npeacTaBneHnn 0 CTPYKTYPHbIX YPOBHAX Matepuu, BeLecTBe 1 rnore.

Udess eymaHumapuszayuu. EE peanusaums npegnonaraet WCNONb30BaHUE
ryMaHuUTapHoOro noteHyunana ousamyeckon Hayku, OCMbICIIEHNE CBA3WN Pa3BUTUS PUSNKM
C pasBuTMeM obuwectBa, a TakKke C MUPOBO33PEHYECKUMMU, HPABCTBEHHbIMU U
3Konornyeckumu npobrnemamu.

Udess npuknadHoli HanpasneHHocmu. Kypc usmkm yrny6néHHOro ypoBHS
npegnonaraet 3HAKOMCTBO C LUMPOKUM KPYrOM TEXHUYECKUX W TEeXHONOrnYeckmx
NPUNOXEHNA N3YYEHHbIX TEOPUA M 3aKOHOB. lMpn 3TOM paccMmaTpuBalOTCs Ha YpOBHE
obLwunx npeacTaBneHnin U COBPEMEHHbIE TEXHUYECKNE YCTPOMCTBA, U TEXHOSOMNM.

Udesi 3Kkonoeusayuu peanu3yetca MNOCPeACTBOM BBEOEHMSI 31EMEHTOB
cofepXaHus, MOCBALLEHHbBIX 3KOMOrM4Yecknm npobrnemam COBpPEeMEHHOCTU, KOTopble
CBSi3aHbl C pasBUTMEM TEXHUKM W TEXHOMNOMMW, a Takke obcyxaeHna npobrem
paunoHanbHOro NPUPOaONONbL30BaHUSA N IKONTOrM4Yeckon 6e30nacHoOCTH.

OcBoeHMe cogepxaHusa nporpaMmmbl Mo U3NKE [OMMKHO ObITb MOCTPOEHO Ha
NPUYHUMNAxX CUCTEMHO-AEATENbHOCTHOrO noaxoda. [Ona uankm peanusaumnsa 9TuX
npvHUMNOB 6asnpyeTcs Ha WCNOMb30BaHMM CaMOCTOSITENBbHOMO 3KCMEpPUMEHTa Kak
NOCTOSIHHO AencTBytoLero gakropa y4ebHoro npouecca. [nsa yrny6néHHOro ypoBHS —
9TO CMUCTEMa CaMOCTOATENbHOrO YYEHUYECKOro 3IKCMEpPUMEHTa, BKIOYAKLEro
PpOHTanNbHbIE YY4EHUYECKME OMbIThbl MPU U3YyYEeHUN HOBOro MaTtepuarna, nabopatopHble
paboTbl 1 paboTbl npakTtukyma. [lpy 3TOM BO3MOXHbI ABa crnocoba peanusaunm
dmamyeckoro npaktukyma. B nepsom cnyyae npakTtukym nposoamntcsa nmbo B koHue 10
n 11 knaccos, nM6oO Nocrne NepBoro 1 BTOPOro MOAyroann B KaXkgoM U3 9TUX KNaccos.
BTopoi cnocob — aTo nHTerpaums paboT npakTukyma B cuctemy nabopaTtopHbix paboT,
KOTOpble NPOBOAATCA B npoLlecce n3ydeHus pasgena (temol). MNMpu aTom nog padotamu
NpakTUKyMa MOHMMAaeTCa CaMOCTOATENbHOE WUCCreaoBaHWe, KOTOpoe MpOoBOAUTCS MO
PYKOBOLCTBY CBEPHYTOro, 0606LWEHHOro B1aa 6e3 nowaroBom MHCTPYKLMN.

B nporpamme no pusmke cuctema yvyeHMYECKOro akcrnepumMmeHTa, nabopaTtopHbIX
paboT n npakTMKyma npeactaBfeHa efuHbiM nepedyHem. Boibop Tematuku gns aTux
BMOOB  YYEHMYECKUX  MpaKTMYecknx  paboT  ocylecTBnseTcsa  y4yacTHUKaMu
obpasoBaTenbHOro npouecca UCxXoast 3 0COBEHHOCTEN NOYPOYHOro MNaHMpoOBaHUS U
OCHalleHus kabuHeTa duauku. Npu aTom obecneunBaeTcs oBrnageHme obyyarowmmmca
YMEHNAMW NPOBOANTL NPSAMbIE N KOCBEHHbIE U3MEPEHUS, UCCNeaoBaHNst 3aBUCMMOCTEN
PU3NYECKMX BEMNNYMH U NOCTAHOBKY OMbITOB MO NPOBEPKE NPeafOXEHHbIX TMNOTE3.

Bonbloe BHUMaHWe yOoensieTcsl pelleHu0 PacyéTHbIX M KayeCTBEHHbIX 3agavd.
Mpu aTom Ans pacyE€THbIX 3a4a4y NPUOPUTETOM SBAAIOTCA 3a4adn C SIBHO 3aaHHOW U
HEesIBHO 3aJaHHOW (U3NYECKOW MOAEnNbo, MNO3BONANLWME NPUMEHATb WU3YYEHHbIe
3aKOHbl W 3aKOHOMEPHOCTM Kak W3 OAHOro pasgena Kypca, Tak UM UHTerpupys
NPUMEHEHNE 3HAHWA M3 pasHbiX pasgenoB. [ns KayecTBEHHbIX 3adady MpUMopUTETOM
ABNAOTCA 3a4aHUA Ha 06bACHEeHUe/NpeackasaHne NPpoTeEKaHNA PUBNYECKMX SABIEHUI U
MPOLIECCOB B OKpyXalLllen XusHu, Tpebywouwme Bbibopa duanyeckon mopenu ans
CUTyauun NPakTUKO-OPUEHTUPOBAHHOIO XapakTepa.

B cooteBetctBUM C TpeboBaHuamn PrOC COO k maTepumanbHO-TEXHUYECKOMY
obecneyeHunto y4ebHoOro npouecca Kypc u3MKn yrnybrnéHHOro YpOBHSA Ha YPOBHE
cpegHero obuwero obpas3oBaHUs [OOSMKEH U3ydaTbCsd B YCMNOBUAX NpeaMeTHOro
kabuHeta. B kabuHeTe u3ankn OomkHO ObiTb HeobGxogumoe nabopaTtopHoe
obopyaoBaHve Ons BbIMOSHEHUS yKa3aHHbIX B MporpaMme no uU3nKe yYeHU4ecKnx



onbITOB, flabopaTopHbix paboT u paboT npakTMkyma, a Takke LEMOHCTPauUOHHOe
obopynoBaHue.

[emoHcTpaumoHHoe obopyaoBaHne hopmmpyeTcs B COOTBETCTBMM C NPUHLMUMOM
MUHUMarnbHONW [O0CTAaTOMHOCTM W obecrnevymBaeT [MOCTAHOBKY MEPEYUCIIEHHbIX B
nporpamme no u3nKe KNHYEBLIX AEMOHCTpauMi Ons MUCCRefoBaHUs M3yyYaemblX
ABNEHNA N NPOLLECCOB, 3MMUPUYECKUX U PYHAAMEHTAsbHbIX 3aKOHOB, UX TEXHUYECKMX
NPUMEHEHNIA.

JTabopaTtopHoe ob6opyaoBaHMe AN YYEHUMYECKMX  MpPaKTUYecKnx  paboTt
dopmMupyeTca B BUAE TeMaTUYECKMX KOMMNEKTOB U obecneymBaeTcsa B pacyéte 0gHOro
KOMMNnekTa Ha pAByx oby4vawowmxcsa. TemaTudeckne Komnnektol nabopaTtopHOro
obopyaoBaHMa  OOMKHbl  ObiITb  MNOCTPOEHbl Ha  KOMMMEKCHOM  MCMOSIb30BaHUN
aHarnorosbIX U LMGPOBLIX NPUBOPOB, a TakKe KOMMNbIOTEPHbLIX U3MEPUTENbHBIX CUCTEM
B BuAe UMdpoBbIX NabopaTopui.

OCHOBHbIMM LIENAMU N3YyYEHNSA PU3NKN B 06LEeM 0O6pa3oBaHUM ABMAIOTCA:

opMMpOBaHNE MHTEpPECA U CTpeMMeHns oby4valomMxcs K HayYHOMY U3YYEHUto
Npupoabl, pasBuUTUE NX UHTENNEKTYarbHbIX U TBOPYECKUX CMOCOBHOCTEN;

pasBuMTME NpeacTaBneHM O Hay4yHOM MeTode MO3HaHMA U POpPMUPOBaHUE
nccneaoBaTenlbCKOro OTHOLLEHUS K OKPYXXaloLWNM ABNEHUSIM;

OpMMpPOBaHNE HAy4YHOrO0 MWUPOBO33PEHMSA KakK pesynbTata M3yYeHUs OCHOB
CTPOEHUSA MaTepun 1 pyHaaMeHTanbHbIX 3aKOHOB (OU3NKN;

OpMMpPOBaHNE YMEHUN OOBACHATH SABMEHMS C MCMOMb30BaHNEM (OU3NYECKNX
3HaHUM N Hay4YHbIX AOKa3aTenbCTB;

dopMMpoBaHNe NpeacTaBneHnn O ponv  U3MKKM  ANs  pasBuUTUS  OPYrux
€CTECTBEHHbIX HaYK, TEXHUKN N TEXHONOMN;

pa3BuTue npeacTaBneHnMn O BO3MOXHbIX cpepax byayuwien npodeccuoHanbHOu
AEeATENbHOCTU, CBA3AHHbIX C (PU3MKOMW, NOATOTOBKA K AarbHeNLweMy o0y4eHno B 3TOM
HanpaBneHuu.

[ocTwkeHne 3TuX uUenen obecneynmBaeTCca peLleHneM creayrwmux 3agad B
npouecce n3y4yeHns Kkypca usnkm Ha ypoBHe cpeaHero obwero obpasoBaHus:

npnobpeteHne cuctembl 3HaHMn 006 oOWwmx Uanvecknx 3akKOHOMEPHOCTSX,
3aKoHax, TeopusiX, BKMOYasi MEeXaHuKy, MOSEKYNAPHY0 (ur3nKy, 3NeKTpoAMHaAMUKY,
KBaAHTOBYIO (OM3UKY U ANIEMEHTbI aCTPOOU3NKN;

POpMMpPOBaHNE YMEHUN MPUMEHATb TEOpeTMYEecKMe 3HaHua Ons obbscHeHus
PU3NYECKNX SABMNEHUA B Npupode W AN MNPUHATUS NPaKTUY4EeCKUX peLUueHUn B
NOBCEOHEBHOM XXN3HMU;

OCBOEHME CNocObOB peLleHnst pasfnMyHbIX 3aday C SIBHO 3adaHHON huanveckomn
MoZenblo, 3agay, nogpasymMeBaloWMX CaMOCTOATENbHOE Cco3daHne U3nyeckon
Mo4enn, agekBaTHOW yCroBMAM 3a4ayun, B TOM YMCne 3agad MHXEHEPHOro Xxapakrepa;

NOHMMaHne PU3NYECKUX OCHOB U NPUHLMMNOB AENCTBUS TEXHUYECKMX YCTPOWCTB U
TEXHOOMMYECKNX NPOLLECCOB, NX BNNAHUS HA OKPY>KAKOLLYHO cpeay;

oBfnageHMe MeTodaMM CaMOCTOSATENbHOMO MMaHWPOBaHUMS W NPOBEAEHMS
PU3NYECKMX IKCMEPUMEHTOB, aHanmM3a 1 uHTepnpeTaumm nHdopmaumm, onpegeneHuns
AOCTOBEPHOCTM MOSy4YEHHOro pesynbTaTta;

cos3daHue YyCroBurh Ans  pasBuUTUS  YMEHW MNPOEKTHO-UCCreaoBaTenbCKoNn,
TBOPYECKOW AEATENbHOCTMY;

pa3BuUTUE MHTEpeca K cdepamM npodeccnoHanbHON OesATEeNnbHOCTU, CBA3AHHOM C
Gom3nNKOWN.

B cootBetctBUM C TpeboBaHuamn ®IrOC COO yrnybnéHHbI ypOBEHb U3YyYeHUS
yyebHoro npegmeTa «dPumsnka» Ha ypoBHe cpeaHero obuiero obpasoBaHuns BolbupaeTcs
obyyarowmnmmca, nNNaHUpyLWMMKU NpoaosmkeHMe obpasoBaHUA MO CneumanbHOCTSM
(PUN3NKO-TEXHNYECKOrO Npoduns.



Ha wu3yyeHne cuamkmn (yrnybGnéHHbIn ypoBEHb) Ha YPOBHE cpegHero obuiero
obpasoBaHna otBoautcs 340 vacos: B 10 knacce — 170 yacos (5 4acoB B Hegenw), B
11 knacce — 170 4acos (5 4acoB B Hefernto).

Mpegnaraembin B nporpamme no usnMke nepeyvyeHb nabopaTopHbIX U
npakTudecknx paboT 4ABNsSEeTCS PeKOMEHOOBaHHbIM, Yy4YuTenb [Aenaet Bblbop
npoBegeHuss rnabopaTopHbiX paboT U ONbITOB C  YY4ETOM  MHAMBUMAYANbHbIX
ocobeHHocTen oby4atoLmxcs.



COOEPXAHUE OBYYEHUA
10 KINNACC

Paspen 1. Hay4yHbIn MeTOoA NO3HaHUA NpUpoAabl.

dusvka — dyHaameHTanbHas Hayka o npupoge. HayyHbli MeTon MO3HaHUA n
MeToAbl uccnegoBaHnst PU3NYECKNX ABMEHUN.

OKCNepMEHT M Teopus B rnpouecce No3HaHuA npupoabl. HabniogeHue un
9KCNepuUMEHT B (pusuke.

Cnocobbl un3amepeHuss U3NYECKNX BeNUYMH  (aHanoroBble U UUdPOBbIE
n3mepuTenbHble NPUGOPbLI, KOMMNBLIOTEPHbBIE AATYMKOBbLIE CUCTEMBI).

MorpeLlHoCcT n3amepeHnn rsnyecknx BenmUmnH (abcontoTHas n OTHOCUTENbHAS).

MopgenupoBaHue @U3NYECKUX SBIIEHUA U MPOLECCOB (MaTepuaribHas TOYKa,
abconoTHO TBEpAOE TeNno, uaeanbHasa XWOKOCTb, WaeanbHbIA ra3, TOYeYHbI 3apsa).
'MnoTesa. Pu3myeckmit 3aKoH, rpaHnLbl ero NPUMEHNMocCTN. Pusmyeckasi Teopus.

Ponb n mecto omsnkmn B gopmMmpoBaHUM COBPEMEHHOW Hay4YHOM KapTUHbI MUpa, B
NpakTU4eCcKon OesATenbHOCTH Noaen.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

M3mepeHne cunbl TOKa U HanpsbkeHUa B LEenu MOCTOSIHHOrO TOKa Mpy NMOMOLLM
aHarnoroBbIX N UNMPOBbLIX U3MEPUTENbHBLIX NPUBOPOB.

3HakoMcTBO C uudpoBon nabopatopuen no usmnke. lMpumepbl n3mMepeHus
PU3NYECKNX BENNYMH NPU NOMOLLN KOMMbIOTEPHbIX aTYNKOB.

Paspen 2. MexaHuKa.

Tema 1. Kunemamuka.

MexaHunyeckoe gBwxkeHune. OTHOCUTENBHOCTb MEXAaHUYECKOro  [BUXKEHUS.
Cucrtema oTcuéTa.

Mpamas n obpaTHada 3agayn MexaHuKu.

Pagunyc-BekTop MatepuarnbHOW TOYKM, ero NPOEeKLUMM Ha OCY CUCTEMbI KOOpAMHAT.
TpaekTopus.

lMepemelleHne, cKopoCcTb (CpedHAs CKOpPOCTb, MrHOBEHHasi CKOpPOCTb) U
yCKOpEeHMe MaTepuanbHOM TOYKN, X NPOEKUUN Ha OCU cUCTeMbl koopauHaT. CrnoxeHue
nepemeLLeHNn 1 CrioxXeHmne CKOpPOCTEN.

PaBHOMepHOE U paBHOYCKOPEHHOE MPSMOSIMHENHOE OBWXeHue. 3aBUCUMOCTb
KOOPAWMHAT, CKOPOCTM, YCKOPEHUS W NYTU MaTepuaribHOM TOYKM OT BPEMEHU U UX
rpadoukun.

CBobogHoe napgeHue. YckopeHue cBobogHoro nageHus. [BwkeHue Tena,
OGpoLLEeHHOro NoAa yrnomM K ropusoHTy. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHUS
MaTepuanbHON TOYKU OT BPEMEHU U UX rpadonKu.

KpuBonunHenHoe fOBwxeHue. [BmKeHne matepuaribHoOM TOYKM MO OKPYXKHOCTMW.
Yrnosas n NMHenHas CKOPOCTb. Mepwuopg n yactoTa obpaLyeHus.
LleHTpocTpemuTensHoe (HOpManbHOE), KacaTenbHoe (TaHreHuuanbHOe) W MOSIHoe
YCKOPEHNE MaTepmnanbHON TOYKN.

TexHnyeckne yCcTponcTBa U TEXHOSOrMYeckne nNpoLecchbl: CNMOOMETP, ABMXKEHUEe
CHaps4oB, LernHble, WecTepEHYaTble N peEMEHHbIE Nepeaaydn, CKOPOCTHbIE NNMPTLI.

HdemoHcmpayuu.

Mogenb cuctembl OTCYETa, WNMIOCTPAUMUSA KUHEMATUYECKUX XapaKTepUCTUK
ABWXKEHUS.

Cnocobbl nccneaoBaHns OBUKEHWUNA.

MnniocTpaumsa npegensHOro nepexoga n nsmepeHne MrHoBeHHON CKOPOCTH.

MpeobpasoBaHune ABMXKEHUI C UCMOSNb30BaHUEM MEXaHN3MOB.

MapeHve Ten B BO3gyxe N B pa3pexxeHHOM NpoCTpaHCTBe.



HabnogeHne paBwxeHus Tena, OpOLWEHHOro nog YriaOM K TFOPU3OHTY MU
rOPU30OHTarnbHO.

HanpasneHne ckopocTun Npu ABMXXEHUN MO OKPY>KHOCTMU.

MpeobpasoBaHuMe yrnoBon CKOPOCTU B peayKTope.

CpaBHeHue nyTen, TpaeKkTopuin, CKOPOCTEN OBUKEHUA OLHOrO M TOrO Xe Tena B
pasHbIX CUCTEMax OTCYETa.

YuyeHuyeckuli akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

M3yyeHne HepaBHOMEPHOro [ABMXEHUS C LUenbl onpefaeneHns MrHOBEHHOM
CKOPOCTM.

M3mepeHne yckopeHusa npyv NpsIMOSIMHENHOM PaBHOYCKOPEHHOM [ABMXEHUU MO
HaKMOHHOWM MIOCKOCTW.

MccnepoBaHue 3aBUCUMOCTU MYTU OT BPEMEHU NPU PaBHOYCKOPEHHOM OBVXXEHUN.

M3mepeHne yckopeHnsi cBobogHOro nageHnsa (PeKkomMeHOoBaHO MCMONb3oBaHME
undopoBou nabopatopum).

N3yueHne aswxeHnsa Tena, OpOLIEHHOro ropudoHTanbHo. NpoBepka rmnoTesbl 0O
NPSAMON NPONOPLMOHANBHON 3aBUCMMOCTM MeXAY AarbHOCTbIO MOSIéTa M HavanbHOM
CKOPOCTbIO Tena.

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

MccnepoBaHme 3aBMCMMOCTU Nepuoga obpallieHns KOHUYECKOro MasiTHMKa OT ero
napameTpoB.

Tema 2. [JuHamuKa.

MepBbIn 3akOH HblOTOHA. WHepuuwanbHble cucTembl oTcdéTa.  [lpuHUmMn
OTHocuTenbHOCTM [anunesa. HewuHepumanbHble cUCTEMbl OTCYETa (onpeneneHue,
npumepbl).

Macca Tena. Cvna. lNpuHumn cynepnosnumm cun.

BTopon 3akoH HbloToHa Anst MatepunanbHON TOYKMW.

TpeTun 3akoH HbOTOHa ONA MaTepuanbHbIX TOYEK.

3aKOH BCEMWUPHOrO TArOTEHUS. OKBMBASNIEHTHOCTb MPaBUTAUMOHHON U UHEPTHOW
Maccsbl.

Cuna Tsaxectn. 3aBMCUMOCTb YCKOPEHUSA CBOOOAHOrO nNageHusa OT BbICOTblI Hag
NMOBEPXHOCTbLIO MMAHETLI U OT reorpadmyeckon WMpoThl. [BmKeHne HebeCHbIX Ten n nx
cnyTHUKoB. 3akoHbl Kennepa. NepBas kocMuyeckas CKOpOCTb.

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

Cuna TpeHusa. Cyxoe TpeHne. Cuna TPEHUSI CKOMBbXEHUA U CuMa TPEHUS MOKOS.
KoapdpnumneHT TpeHusa. Cuna conpoTMBREHUS NPU ABMXEHUMM Tena B >XMAKOCTU UMK
rase, €€ 3aBUCMMOCTb OT CKOPOCTM OTHOCUTENBHOIO OBMKEHUS.

[asneHune. N'mopoctatnyeckoe aasneHne. Cuna Apxnmeaa.

TexHn4eckne yCcTponcTBa U TEXHONMOrMYeCcKne NpoLeCChl: NOALWNMHUKN, OBUXKEHNE
NCKYCCTBEHHbIX CMYTHNKOB.

HdemoHcmpauyuu.

HabniogeHne ABMXeHMA Ten B MHepuManbHbIX M HEeUHepumarnbHbIX CUCTEMax
OoTCcYéTa.

MprHUMN OTHOCUTENBbHOCTM.

KayeHve oByx UMNUHOPOB MM LWAPOB Pas3HON Macchl C OAMHAKOBLIM YCKOPEHMEM
OTHOCMUTENbHO HENHEPLIMANbHOM CUCTEMbI OTCHETA.

CpaBHeHMe paBHOOEWCTBYIOLWEN MPUMIOXKEHHbBIX K Teny Cuil C Npou3BeAeHneM
MaccCbl Tefna Ha ero ycKkopeHue B MHepumanbHOM CUCTeME OTCYETa.

PaBeHCTBO cui, BO3HMKAKOLWINX B pe3ynbTaTe B3auMOAENCTBUS Ten.

MamepeHne macc no B3aMmMogeNCTBULO.

HeBecomoCTb.

Bec Tena npu yckopeHHOM nogbEMe 1 nageHuu.



LleHTpoGexHble MEXaHU3MbI.

CpaBHeHuWe cun TpeHUs NOKOS, KAYEHUS U CKOSTbXKEHUS.

YuyeHuyeckuli akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

M3amepeHne paBHOOENCTBYIOWEN CUN NpU AOBMXKEHUM Opycka NO HaKIOHHOWM
NMOCKOCTH.

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

MccnepoBaHme 3aBUCMMOCTM  CUM YNPYrocTW, BO3HMKAKWOWMX B MNPYXUHE U
pe3nHoBoM obpasue, OT nx gecopmauun.

M3yyeHne [OBWXKEHUS CUCTEMbl Terl, CBA3AHHbIX HUTbIO, MEPEKMHYTOM 4epes
nérkmm 6nok.

N3amepeHne koapduumMeHTa TpeHUs Mo BennYnHe YrrioBOro KoadpuumeHTa
3aBucumocTn Frp(N).

WccnepoBaHne OBWXKeHUss Bpycka MO HAKMOHHOWM MIOCKOCTU C MepeMeHHbIM
KO3 PULMEHTOM TPEHUSI.

M3yyeHune OBWxXeHUS rpy3a Ha Basny C TPEHUEM.

Tema 3. Cmamuka meépdozo mena.

AbcontoTHO TBEpaoe Teno. [locTynatenbHoe W BpawaTenbHOE ABWXKEHME
TBEpPAOro tena. MoMeHT cunbl OTHOCUTENBHO OCK BpalleHud. MNneyvo cunel. Cnoxexve
Cuvn, NPUMNOXeHHbIX K TBEpAoMY Teny. LieHTp TsbkecTtn Tena.

Ycnosus paBHoBecusi TBEPAOro Tena.

YcTonumsoe, HeycTonumBoe, 6e3pasnnyHoe paBHoOBECKE.

TexHnyeckne yCTpoMCTBa W TEXHOMOIMYECKMe  MNpPOLEeCChbl:  KPOHLUTEWH,
CTPOUTENbHbIN KpaH, peLléTyaTble KOHCTPYKUUN.

HdemoHcmpauyuu.

Ycnosusa paBHOBECHS.

Buabl paBHOBecuHS.

YueHuyeckull akcnepumeHm, nabopamopHbie pabomabl, NPaKMUKyM.

VccnegosaHue ycrnoBuin paBHOBECUS TBEPAOroO Tena, MMeKLWero ocb BpaLleHus.

KoHCTpynpoBaHMe KPOHLUTENHOB M PACYET CUM YNPYrocTu.

M3y4eHne yCTONYMBOCTM TBEPAOIO Tena, MMelLero nnowanb onopsbl.

Tema 4. 3aKOHbI cCOXpaHEeHUs1 8 MexXaHUKe.

MMnynbC maTepuanbHOM TOYKW, CUCTEMbl MaTepuanbHbiXx Toyek. LleHTp macc
CUCTEMbI MaTepuarnbHbIX TOYEK. Teopema O OBUKEHUN LeHTpa mMacc.

MMnynbC cunbl 1 U3MEHeHWe umMmnysnbca Tena.

3aKoH coxpaHeHus umnynbca.

PeakTuBHOE ABMXEHME.

MomeHT wumnynbca maTepuanbHOM Touku. [lpeActaBneHne O CcoOxXpaHeHuu
MOMEHTa UMMyJibCa B LLEHTPasibHbIX NOMSIX.

Pabota cunbl Ha ManoM M Ha KOHEYHOM nepemelleHnn. [padudeckoe
npencrasneHne pabdoTtbl CUSbI.

MowHoCTb cunbl.

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

lMoTeHunanbHble W HenoTeHuuanbHble cunbl. [loTeHuManbHas QHeprus.
lMoTeHunanbHass 3Heprus ynpyro AegopMUMpPOBaHHOM MpPYXuHbl. [loTeHumnanbHas
9Heprus Tena B 0QHOPOAHOM rpaBuTaUMOHHOM nore. [NoTeHunanbHasa aHeprus Tena B
rpaBUTaLMOHHOM MNorie O4HOPOAHOrO Wapa (BHYTPU 1 BHe Wwapa). Bropaa kocmuyeckas
CKOPOCTb. TpeTbsi KOCMUYECKas CKOPOCTb.

CBsa3b paboTbl HenoTeHumanbHbIX CUT C U3MEHEHMEM MEXaHUYECKOW IHEeprm
CUCTEMbI Ten. 3aKOH COXpaHEeHUS MexaHUYeCKOn aHepruu.



Ynpyrne n Heynpyrue CTONIKHOBEHUS.

YpaBHeHne bepHynnu ansg wmngeanbHOM KUOKOCTU Kak  CregcTtBme  3akoHa
COXpaHeHUs1 MeXaHUYeCKON 3HEPTUN.

TexHu4eckne ycTpoMcTBa W TEXHOMNOIMMYEeCKUe npouecchl: OBWXKEHWe pakeT,
BOOOMET, KOMEP, NPY>XMHHbIN MUCTOSNET, TMMPOCKON, PUrypHOe KaTaHne Ha KOHbKaxX.

HdemoHncmpauyuu.

3aKOH COXpaHeHUs nMnysnbea.

PeaktnBHoe asmxeHue.

M3mepeHne MOLHOCTN CUrbl.

M3meHeHne aHeprnn Tena npu coBepLieHnn paboThbl.

B3auMMHble npeBpalleHns KUHEeTUYEeCKOM U MNOTEHUMarbHOW 3Heprum npu
AENCTBUM Ha TeNOo CUIbl TSHXXECTU N CUIbl YNPYTrOCTMU.

CoxpaHeHune aHeprum npyn cBOOOAHOM NageHnn.

YyeHu4yeckul 3KkcrniepumeHm, 1abopamopHbie pabomabl, NPakKMuKyM.

M3mepeHne nmnynbca Tena no TOpMO3HOMY MyTw.

M3mepeHne cunbl TAMM, CKOPOCTU MOLENU 3NeKTpoMobuna M MOLLHOCTU CUnbl
TAMN.

CpaBHeHMe namMeHeHusa nmnynbca Tena ¢ UMNynbCOM CUIbI.

MccnegosaHue coxpaHeHnsa nmnynsca npu ynpyrom B3aMmMoaencTBuu.

M3mepeHne KNHeTU4eCKOM IHeprum Tena no TopMO3HOMY MyTW.

CpaBHeHWe n3MeHeHUs MOTEHUMarbHOM 3HEpPrn MnpyXuHol ¢ paboTon cunbl
TpeHus.

OnpepgeneHve paboTbl CUNbl TPeHUst MpuU OBWKEHUM Tena no HaKrOHHOM
NOCKOCTH.

Paspen 3. MonekynsipHasa comsunka v TepmoamHamMmuka.

Tema 1. OcHO8bI MOJIEKYIISIPHO-KUHEeMuU4YecKol meopuu.

OCHOBHbIE MOMNOXEHUss MONeKyNApHO-kMHeTu4eckon teopumn (MKT), nx onbiTHOe
obocHoBaHue. [duddysuns. bBpoyHOBCKOe ABWMXKEHME. XapakTtep OBWKEHUS U
B3aMMOAENCTBUSA YacTul, BellectBa. Mogenu CTpoeHus rasoB, XXUAKOCTEN U TBEPAbIX
Ten n obbsiCHEHME CBOWCTB BELECTBA Ha OCHOBE 3TuUX mogernen. Macca u pasmepbl
mornekyn (aTomoB). Konuyectso BellecTsa. [NoctosiHHaa Asoragpo.

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

Mogenb ngeanbHOro rasa B MOMEKYNSPHO-KMHETUYECKON TEeOpUU: YacTuubl rasa
ABWXKYTCHA XaOTUYECKUN N HE B3aUMOAENCTBYIOT APYr C OPYrOM.

[a3oBble  3akoHbl.  YpaBHeHne MeHgeneesa—KnanevpoHa.  AbBcontoTHasd
TemnepaTtypa (wkana Temnepatyp KenbBuHa). 3akoH [anbToHa. WM3onpouecchbl B
noeanbHOM rase C [MOCTOSIHHbIM  KONnMu4ecTBOM  BewlecTtBa. [ paduyeckoe
npegcraBneHne n3onpoLeCccoB: n3oTepma, n3oxopa, nsobapa.

CBsa3b Mexay AaBrneHneM U cpefHen KUHETUYECKOW 3Heprnen nocrtynaTeribHOro
TENNOBOro ABMXKEHUS MOSMEKYN uaeanbHOro rasa (OCHOBHOE ypaBHEHME MOSIEKYNSPHO-
KMHETMYECKON TEOPUM MAEeanbHOro rasa).

Cesa3b abcontoTHOM TemnepaTtypbl TEPMOAMHAMUYECKOM CUCTEMbI CO CpeaHewn
KWHETUYECKOWN SHEprnen noctynaTtesnibHOro TensI0BOro ABMXEHUS €€ YacTuL.

TexHnyeckne ycTpomncTea 1 TEXHOMNOIMYECKNEe NpoLecchl: TepMomeTp, bapomeTp,
nonyyYyeHne HaHomaTepuarnos.

HAdemoHcmpayuu.

Mopgenun oBuxeHUs YacTuy, BeLlecTBa.

Mogenb 6pOoyHOBCKOro ABUXEHWS.

Bugeoponuk ¢ 3anncbio peanbHOro 6poyHOBCKOrO ABUKEHUS.

Andodysuns xngkocTen.



Mogenb onbita LUTepHa.

MpuTskeHne monekyn.

Mopgenn Kpuctannnmyeckux peLLeTok.

HabniogeHne n nccnegoBaHne n3onpoLeccos.

YuyeHuyeckuli akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

MccnegosaHme  npouecca  YCTaAHOBMIEHMSI  TENSIOBOrO  pPaBHOBECUMSI  Mpw
TennoobmeHe Mexay ropsiien 1 XonogHoOM BOOON.

M3ydyeHne un30TepMmyeckoro npouecca (pekomMeHOoBaHO  WUCMOfb30BaHMe
undpposon nabopatopum).

M3y4eHne n3oxopHoOro npoLecca.

M3yuyeHune nsobapHoro npouecca.

lMpoBepka ypaBHEHUSI COCTOSAHUS.

Tema 2. TepmoOuHamuka. Tennoebie MaWuUHbI.

TepmoguHamnyeckaa (TH) cuctema. 3agaHne BHEWHWX yCNoBui  aAns
TepMoANHAMUYECKON CUCTEMbI. BHeEWHne un BHyTpeHHWe napameTpbl. [lapameTpbl
TEPMOAMHAMMYECKOM CUCTEMbI KakK CpedHMe 3HayeHusi BENUYMH, OMNUCbIBaKOLNX €€
COCTOSIHWE Ha MUKPOCKONMNUYECKOM YPOBHE.

Hyneeoe  Hayano  TepmogvHaMUKW. CamonpounsBonbHas penakcauus
TepMOANHAMMUYECKON CUCTEMBI K TEMNIOBOMY PaBHOBECUIO.

Mopgenb ngeanbHOro rasa B TEpMOANHAMUKE — CUCTEMA YPaBHEHWUN: YpaBHEHME
Mengeneesa—KnanenmpoHa W BblpaXkeHne ONA  BHYTPEHHEW 9Heprun. Ycnosus
NPUMEHNMOCTUN 3TON MOAENN: HU3Kas KOHLEHTpauus 4acTul, BbICOKME TemnepaTtypbl.
BblpaxxeHne ons BHyTPEHHEN SHeprnm ogHOaTOMHOIO MaeasnbHOro rasa.

KBasucraTtnyeckmne n Hectatnyeckne npoueccol.

OnemeHTapHas paboTta B TepMoauHamuke. BblumcneHue paboTbl no rpaduky
npouecca Ha pV-guarpamme.

Tennonepegava Kak crnocob N3MeHeHNs BHYTPEHHEeMN 3Heprum
TepMOANHAMMUYECKOMN CUCTEMBI 6e3 COBEpLLEHUS paboTbl. KoHBekuus,
TEennonpoBOAHOCTb, U3NyYeHNe.

KonnyectBo Tennotbl. TennoémkoCcTb Tena. YaenbHas W MondpHas
TENNOEMKOCTW BellecTBa. YpaBHeHMe Manepa. YgenbHas Tensiota cropaHus Tonnmvea.
Pacuét konuyectBa TennoTbl npu Tennonepepaye. [loHatne o6 agnabatHom
npouecce.

[MepBbIM 3aKOH TepMoguMHaAMUKN. BHYTpeHHAs aHeprus. KonnyecTtBo TensioTbl U
paboTa kak Mepbl U3BMEHEHUSI BHYTPEHHEN SHEPINN TEPMOANHAMNYECKON CUCTEMBI.

BTopoi 3akoH TepmMoaMHaMUKU ONS paBHOBECHbLIX MPOLUECCOB: Yepe3 3afjaHHoe
pPaBHOBECHOE COCTOSIHME TepMOAUHAMUYECKON CUCTEMbI MPOXOAUT eOUMHCTBEHHas
agnabata. AbcontoTHaa Temneparypa.

BTopoln 3akoH TepMOAWHaMWKN LA HepaBHOBECHbLIX MPOLECCOB: HEBO3MOXHO
nepegatb Tennoty ot 6onee xonogHoro Tena Kk 6onee HarpeTomy 6e3 KOMneHcauum
(Knayswnyc). HeobpatnmMocTb NpUpOSHbIX MPOLLECCOB.

MpuHuMnbl gencTema TennoBblix MawnH. K.

MakcumansHoe 3HadeHnue Krf. Lmkn KapHo.

OKomnornyeckme acnekTbl WCMNONb30BaHUA TEMSOBbIX ABuratenen. Tennosoe
3arpsisHeHne OKpyXatoLen cpeabl.

TexHnyeckne yCTpOMCTBA U TEXHOSIOrMYECKMe MpouecChbl:  XONoAUITbHUK,
KOHOWLMOHEP, [Ou3enbHbid W KapbropaTopHbii  Asuratenu, naposad TypOuHa,
noflydeHMe CBEPXHU3KUX TemnepaTtyp, YyTunusauus «TensioBbiX» OTXOOOB C
MCNonb30BaHMEM TEMMOBOr0 Hacoca, yTunmsauusi GMoopraHu4eckoro Tonnvea Ans
BbIpabOTKMN «TEMMOBOM» U SNEKTPOIHEPIUN.

HAdemoHcmpayuu.



M3meHeHne Temnepatypbl Npn agnabaTtnyeckoM pacLUMpPEHUN.

BosayLHoe orHmeo.

CpaBHeHue yaeribHbIX TEMNOEMKOCTEN BELLECTB.

Cnocobbl N3MeHeHNs1 BHYTPEHHEN SHEPTUN.

WccnepoBaHune agmnabaTtHoro npouecca.

KoMmnbloTepHble Mogenu TennoBbIX ABUraTesnien.

YuyeHuyeckuli akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

MN3amepeHune yaernbHom TENSTIOEMKOCTH.

MccnenoBaHume npouecca OCThiBaHMS BeLLecTBa.

WccnepnosaHne agunabaTtHoro npouecca.

M3ydeHne B3aMMOCBA3M SHEPIrUN  MEXMOJSIEKYNAPHOro B3aUMOAEWCTBUS W
TemnepaTypbl KUMEHNS XKNOKOCTEN.

Tema 3. AepecamHbie cocmosiHUsi seujecmea. Pazoebie rnepexoosbl.

MapoobpasoBaHMe M KoHOeHcauus. MicnapeHne u kuneHue. YaenbHas Tennota
napoobpasoBaHusl.

HacbllweHHble N HeHACkIWEHHbIE Napbl. KayecTBeHHasi 3aBUCUMOCTb NIIOTHOCTU U
AABNEHUS HacbIWEHHOro napa OT TemnepaTypbl, UX HE3aBUCUMOCTb OT ObbEMa
HacbILWEHHOro napa. 3aBUCMMOCTb TEMNEPATYpPbl KUMEHUS OT AABNEHUS B XKUAKOCTMU.

BnaxHocTb Bo3gyxa. ABContoTHas U OTHOCUTESIbHAA BNaXXHOCTb.

TBéppoe Teno. Kpucrannuyeckne n amopdgHble Tenia. AHM3OTPONUS CBOWCTB
Kpuctannos. [lnaBneHne wn kpuctannusauus. YaenbHas Tennota nMraBneHus.
Cybnumauus.

Hedopmauun TBEpPOOro Tena. PactaxeHue un cxatne. Casur. Moaynb HOHra.
Mpegen ynpyrnx aedopmauuin.

TennoBoe paclUMpeHne XMOKOCTEN U TBEPAbIX Ten, OoObEMHOE U NMHENHOoEe
pacwmpeHne. AHrapMoOHM3M TEennoBbIX KonebaHui 4vacTuy BewecTBa Kak npuymnHa
TENnoBOro pacmpeHnst Ten (Ha Ka4eCTBEHHOM YPOBHE).

MpeobpasoBaHue 3Heprun B a3oBbIX Nepexonax.

YpaBHeHne Tennosoro 6banaHca.

MoBepxHOCTHOE HaTsKeHue. KoadppuumeHT nOBEPXHOCTHOrO  HaTSXKEHUS.
KanunnsipHole sBneHus. [aBneHve noa WCKPUBIEHHOM MNOBEPXHOCTbIO XUAKOCTU.
dopmyna Jlannaca.

TexHnyeckne ycTpomcTBa M TEXHOMOrMYyeckme npoLecchbl: XUAKNE KpucTannbl,
COBpPEMEHHbIE MaTepuarnsl.

HdemoHcmpauyuu.

Tennosoe pacwmnpeHue.

CBoncTBa HacbIWEHHbIX NApOoB.

KuneHune. KuneHne npu noHMKEHHOM OaBREHUM.

M3amepeHune cunbl NOBEPXHOCTHOIO HaTSKEHUS.

OnbITbl C MbINTbHLIMY MIIEHKAMM.

CmaunBaHue.

KanunnsapHble aBneHus.

Moaenu HEHbIOTOHOBCKOM XXUAKOCTMU.

Cnocobbl n3amepeHnst BMaKHOCTU.

MccnepoBaHme HarpeBaHus U NNaBneHns KPUCTanIM4YecKkoro BeLLeCcTBa.

Buabl neopmaumn.

HabniogeHne manbix gecopmaumi.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabomabl, IPakKMUKyM.

M3yyeHrne 3aKkOHOMEPHOCTEN UCNAPEHNSA XXUOKOCTEN.

M3mepeHne yaensHOM TENNOTLI NiaBneHns neaa.

M3yyeHne cBOMCTB HACbILLEHHbIX NapoB.



N3mepeHne abCcontoTHOM BNaXHOCTM BO3dyxa M OLEHKa Maccbl MnapoB B
NOMeLLEHNN.

M3mepeHne koadhdpuumeHTa NoOBEPXHOCTHOIO HaATAXKEHUS.

N3mepeHne moayns HOHra.

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

Paspen 4. dnektpoanHamMmuka.

Tema 1. dnekmpu4deckoe noJsie.

nekTpusaumsa Ten n e€ nposaABneHus. JnekTpuyeckun 3apsag. [sa Buaa
aneKkTpuyeckux  3apsgoB.  [1IpOBOOHWKW,  OMSMNEKTPUKM M MOSYNPOBOLHUKMN.
OIieMeHTapHbIN SNEKTPUYECKUN 3apsa. 3aKoH COXpaHEeHUs ANeKTpuYeckoro 3apsaa.

Baaumopenctaue 3apagoB. ToveyHble 3apsabl. 3akoH KynoHa.

ArnekTpuyeckoe none. Ero gencrene Ha anekTpuyeckue 3apsabl.

Hanpsbk€éHHOCTb anekTpuyeckoro nong. MNMpobHbin 3apsg. JIMHMM HanpsKEHHOCTH
anekTpuyeckoro nonga. OgHOPOAHOE 3neKkTpuyeckoe nose.

lMoTeHuManbHOCTb 3nekTpocTatuyeckoro nond. PasHocTb noTeHuuanoB U
HanpskeHue. [loTeHumanbHass 9Heprna 3apsifa B OfeKTpPOCTaTMYECKOM  More.
MoTeHuman anekTpoctatnyeckoro nond. CBA3b HaNPSXXEHHOCTW MNOMS U PasHOCTU
noTeHUnanoB [Ana  9MneKkTpocTatMyeckoro nons  (kak  OAHOPOAHOro, Tak W
HEeO4HOPOOHOrO).

MpuHUMN cynepnosnummn anekTpu4ecKknx nonen.

Mone ToyeyHoro 3apsga. [lone paBHOMepHO 3apsbkeHHoOM cdoepbl. [lone
pPaBHOMEPHO 3apsKeHHOro no oO0bEMy wapa. [lone paBHOMEPHO 3apAKEHHOW
GeckoHeyHOM nnockocTU. KapTvHbl  NMHUA  HanpsbKEHHOCTM  3TUX  Monen wu
9KBMMOTEHUMAIbHbIX MOBEPXHOCTEMN.

lMpoBOAHMKKN B 3NEKTPOCTAaTUYECKOM Mofe. YCnoBne paBHOBECUS 3apsd0B.

AnanekTpukn B anekTpoctatnyeckom none. Ouanektpuyeckad NPOHULAEMOCTb
BeLlecTBa.

KoHaoeHcaTop. ONEeKTPOEMKOCTb KOHAeHcaTopa. JNeKTPOEMKOCTb  MSIOCKOro
KOHAeHcaTopa.

MapannensHoe coefuHeHve KoHAeHcaTopoB. [locnegoBaTenbHoe coefuHeHue
KOHAEHCaTOpOB.

OHeprus 3apshKeHHOro KoHgeHcartopa.

[BMXXeHWe 3apsPKeHHON YacTuubl B O4HOPOAHOM 31EKTPUYECKOM Mofe.

TexHnyeckne yCTpoucTBa W TEXHONOrMYeckMe npouecchl:  9neKTpocKor,
9NEKTPOMETP,  AneKkTpocTaTuyeckass  3almTta, 3a3emriieHve  3nekTponpubopos,
KoHAeHcaTopbl, reHepaTop BaH ge Npaada.

HdemoHcmpauyuu.

YCTpOMNCTBO 1 NpUHLNN ENCTBUA dNeKTpoMeTpa.

OneKTpnyeckoe nosne 3apsaXKeHHbIX LLAapUKOB.

OneKkTpuyeckoe nosne AByX 3apsKeHHbIX MacTuH.

Mogenb anekTpocTaTu4eckoro reHepaTtopa (BaH ge Npaada).

MpOBOOHUKKN B 9NEKTPUYECKOM More.

dnekTpocTraTuyeckas 3awuuTa.

YCTPOMNCTBO N AENCTBME KOHOEHCATopa NOCTOSAHHOMN U NEPEMEHHON EMKOCTH.

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

OHeprusa aNeKTpU4ecKoro nosis 3apsXKeHHOro KoHgeHcartopa.

3apsaka u paspsagka KoHgeHcaTopa Yyepes pesuncTop.

YueHuyeckul akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

OueHka cun B3aMMOAENCTBUS 3apSKEHHbIX Ten.



HabniogeHne npeBpalleHns SHEpPrMn 3apsKeHHOro KOHAEeHcaTopa B 3JHEPruro
n3ny4yeHust ceetogmoaa.

M3y4eHne npoTekaHnsa Toka B Lenu, cogepxatlen KoHgeHcaTop.

PacnpegeneHne pasHOCTU NOTEHUMANOB (HanpsikeHusl) Npy nocnegoBaTefibHOM
COeVHEeHUN KOHAEHCaTOPOB.

MccneposaHue paspsaaa KoHgeHcaTopa Yepes pe3uncTop.

Tema 2. [locmosiHHbIU 3n1eKMpu4ecKull Mok.

Cwuna Toka. MNoCTOSAHHbIN TOK.

Ycnosusa CyLecTBOBaHUA MOCTOAHHOIO 3MEeKTPUYEeCcKoro Toka. MICTOYHMKKM ToKa.
Hanpsbkenne U n 3L1C E.

3akoH Oma gns yyacTka uenm.

OneKkTpuyeckoe CconpoTuereHne. 3aBUCUMMOCTb COMPOTUBIIEHUS OOHOPOAHOIO
NpoOBOOHMKA OT €ro ANWHbl W nrowaan MnonepedyHoro ceyeHus.  YaenbHoe
COMpPOTUBIEHNE BELLECTBa.

MocnepoBaTenbHoe, napannenbHoe, CMELIaHHOEe COoeAMHEHWEe MPOBOOHUKOB.
PacuéTt pasBeTBnéHHbIX anekTpuieckux uenen. MNMpasuna Knpxroda.

Pabota anekTpuyeckoro Toka. 3akoH [xoyns—JleHua.

MoLWHOCTb 9neKkTpu4eckoro Toka. TensoBas MOLWHOCTb, Bblgensemas Ha
peauncTtope.

OOC n BHYTPeHHee COMNpPOTUBIIEHME UCTOYHMKA Toka. 3akoH Oma gns nosiHowm
(3amkHyTOM) anekTpudeckon Lenn. MoLHOCTb NCTOYHMKA ToKa. KOpOTKOE 3amblKaHKe.

KoHaeHcaTop B Lienu NOCTOSIHHOMO ToKa.

TexHnyeckne ycTpoucTBa W TEXHOMOTMYECKME  MNPOLECCHI:  amMnepmeTp,
BONbTMETP, PEOCTaT, CYETUUK ANEKTPUYECKON SHEPIUN.

HdemoHncmpauyuu.

M3mepeHne cunbl TOKa 1 HanpsXXeHus!.

VccnenosaHve 3aBUCUMOCTU CUSbI TOKA OT HanpshkeHUst Ans pesucrtopa, famnbl
HakanuBaHus U cBeToguoaa.

3aBMCUMOCTb  COMPOTUBIEHUA  UUMAMHOPUYECKMX MPOBOAHUKOB OT  OfWHBI,
nnowaam NonepeyvyHoro ce4YeHns n martepmana.

VccnegosaHve 3aBUCMMOCTU CUSbl TOKA OT COMPOTMBIEHUSA MPU MOCTOSIHHOM
HaNpPs>KeHUMN.

Mpsimoe mamepeHne 34C. KopoTkoe 3amblkaHME rarbBaHU4YECKOro 3fieMeHTa n
OLEHKa BHYTPEHHErO CONPOTUBNEHUS.

Cnocobbl coeanHeHnsa NCTovHNKoB Toka, O4C batapen.

VccnenosaHve pasHOCTM MOTEHUManoB Mexgy MoncamMuM UCTOYMHMKA TOKa OT
CWnbl TOKa B LIEMNMW.

YyeHu4eckul akcrnepumeHm, 1abopamopHbie pabombi, NPaKMUuKyM.

WcecnenosaHme cMeLlLaHHOro coeAiHEHNS pe3ncTopoB.

M3mepeHue yaensHOoro conpoTmerieHnsa NpoBOAHUKOB.

WccnegosaHve  3aBUCMMOCTM  CUMbl TOKA OT  HanNpsbkeHus  Onst  namnbl
HakanMBaHus.

YBenunyeHve npegena namepeHns amnepmMmeTtpa (BonbTmeTpa).

N3mepeHne SC 1 BHyTPEHHErO CONPOTUBIIEHNS UCTOYHMKA TOKA.

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

WccnenosaHve pasHOCTM MOTEHUManoB Mexgy MnoncamMyM UCTOYMHMKA TOKa OT
CWnbl TOKa B LIEMNMW.

WccnenosaHme 3aBUCUMOCTU NOME3HOM MOLLLHOCTU UCTOYHMKA TOKA OT CUJbl TOKA.

Tema 3. Toku 8 pa3nu4HbIx cpedax.



OnekTpuyeckas NpPOBOAMMOCTb pasnUYHbIX BELLECTB. OneKTpoHHas
NPOBOAMMOCTb TBEPAbLIX MeTannoB. 3aBUCMMOCTb COMPOTMBIIEHMS MeTansoB OT
Temnepatypbl. CBEpXNPOBOANMOCTb.

ONeKTpnYeckuin Tok B Bakyyme. CBONCTBA 3MEKTPOHHbLIX My4YKOB.

MonynpoBoaHukn. CobcTBEHHAs M NpuMecHasi NPOBOAMMOCTb MOSYNPOBOLHUKOB.
CsowcTBa p—n-nepexoaa. NNonynpoBogHMKoBbIE NPUBOPLI.

ONeKTpMYeckUn TOK B 9NEKTponuTax. JnekTponuTudeckaa guccoumnaums.
OnekTponus. 3akoHbl Papagesn onsa anekTponunsa.

AnekTpuyecku Tok B rasax. CamocToATeNIbHbIN U HECAMOCTOATESbHbIN pa3psia.
PasnuyHble Tnnel camocTosaTensHoro paspsaga. Monnus. Nnasma.

TexHu4eckne ycTpomncTea 1 npakTuyeckoe npuMeHeHue: rasopaspsgHble fiamnbl,
9NEKTPOHHO-Ny4YeBass Tpybka, NONynpoBOAHWKOBbLIE NPUOOPbLI: AMOA, TPaH3UCTOP,
doToanon, cBeToauon, ranbBaHuKa, padMHUMpPOBaHWE MeaW, BbiMfaBka arntoMUHUSA,
9NEKTPOHHAs MUKPOCKOMUS.

HdemoHcmpauyuu.

3aBUCMMOCTb CONPOTUBIIEHUS METansIoB OT TeMnepaTypbl.

MpoBOAMMOCTb 3NEKTPONUTOB.

3akoHbl anekTponusa ®apages.

VckpoBown paspsag v NpoBOAUMOCTbL BO3AyXxa.

CpaBHeH1e NpoBOANMOCTM MeTarnsioB 1 NOMynpOBOLAHMKOB.

OAHOCTOPOHHSIS NPOBOANMOCTbL AMoAa.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

HabnogeHne anektponusa.

M3mepeHne 3apsiga o4HOBANEHTHOrO MOHa.

VccnegosaHue 3aBMCUMOCTU COMPOTUBIIEHUS TEPMOpPE3NCTOpa OT TeMnepaTypbl.

CHsITMe BONbT-aMNepHON XxapakTepucTukn guoaa.

DU3MYECKUN NPAKTUKYM.

Cnocobbl M3MepeHusi (Pr3nYeckux BENUYMH C UCMOSb30BaHMEM aHarnoroBbIX U
UMPOBLIX M3MEPUTENbHbIX NPUOOPOB U  KOMMbIOTEPHbLIX AATYMKOBbLIX CUCTEM.
AGCONIOTHbIE N OTHOCUTESbHbIE MOrPELIHOCTU U3MEPEHUA (PUNYECKUX BEMUYMH.
OueHka rpaHuL, NOrpeLlHoOCTeN.

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

MexnpeameTHble CBA3MN.

M3ydeHne kypca dpunaunkm yrnybnéHHoro ypoBHst B 10 knacce ocyLlecTBnsieTca C
YY4ETOM copepKaTernbHbIX MEeXNpeaMeTHbIX CBA3EN C Kypcamum mateMaTtuku, buonoruu,
XMMWUK, reorpacomm 1 TEXHOMNOIUN.

MexnpedmemHbie MOHsIMUsI, C8s13aHHbIE€ C U3y4YeHUeM Memodoe8 Hay4YHOo20
MO3HaHUsi: ABNEeHNe, Hay4Hbln akT, rmnoTesa, pmsmyeckas BENNYMHa, 3akoH, Teopus,
HabnogeHne, 3KCNEPUMEHT, MoAenupoBaHWe, MOAEenb, W3MEpPEeHWe, MNOrpeLLlHOCTM
N3MepeHnin, nameputenbHble Npubopsbl, Lndgposas nabopaTtopus.

Mamemamuka: peweHne cuctembl ypaBHeHun. JlnHenHasa cyHkums, napabona,
rmnepbona, ux rpadukm n cBOMCTBa. TpuroHomeTpuyeckme OYHKLUKN: CUHYC, KOCUHYC,
Ta@HreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETpUYECKOe TOXOEeCTBO. BekTtopbl u ux
NpOEeKUUM Ha OCU KOOpAMHAT, CITIOXKEHNE BEKTOPOB.

Buonozus: mexaHu4eckoe [OBUXEHWE B XMBOW npupoae, Auddysus, OCMoc,
TennoobMeH XMBbIX OPraHNM3MOB, TEMMOBOE 3arpsaA3HEeHMEe OKpyXallwen cpeapbl,
yTunmsaumss  6uMoopraHuM4eckoro TonnuMBa  ANs BblpabOTKM  «TEMMAOBON» U



9NEKTPOIHEPTNN, MOBEPXHOCTHOE HATSHKEHME W KanunnsapHble SBNEHUA B Npupoae,
3MNEeKTPUYECKNE SABIEHNS B XNBOWN NpUpoae.

Xumusi: puCKpeTHOe CTpPOEeHWe BeLLecTBa, CTPOEHMe aTOMOB WU MOJSEKYs, MOfb
BellecTBa, MonspHas Macca, MNoflydeHMe HaHomaTepuanoB, TensoBble CBOWCTBA
TBEPAbLIX TEn, >XWOKOCTEMW W rasoB, XWOKME KpuUCTanmbl, 3MNeKTpuyeckme CBOMCTBA
MeTannos, 3NeKTpoNnTUYeCcKas avccoumaums, ranbBaHuKa, 3NEeKTPOHHas
MUKPOCKOMUS.

leozpadpusi: BNaXHOCTb BO3ayxa, BETpbl, bapomeTp, TEpPMOMETP.

TexHoso2us: npeobpasoBaHe OBVKEHUA C UCMONb30BAaHMEM MEXaHM3MOB, YYET
CYXOr0 W >KWOKOrO TPEHWss B TEXHUKe, CTaTUYeCcKMe KOHCTPYKUMM (KPOHLUTENH,
peLléTyaTble KOHCTPYKUMN), NCNOSNb30BaHME 3aKOHOB COXPAHEHUSI MEXaHUKN B TEXHUKE
(rmpockon, BOOOMET U Apyrue), ABuraTenb BHYTPEHHErO CcropaHusi, naposas TypOuHa,
ObITOBOM  XONOAUSTbHUK,  KOHOWULMOHEP, TEXHOMOMMU  MOMYYEHNA  COBPEMEHHbIX
mMaTepuarnos, B TOM YuiCfe HaHOMATeEpPManoB, U HAHOTEXHOMOMNW, MeKTpocTaTuyeckas
3awuTa, 3a3emrieHmne anekTponpnbopos, razopaspsiaHbie namnbl, NONYNPOBOAHUKOBLIE
nNpunbopkbl, ranbBaHuKa.

11 KINACC

Paspen 4. dnekTpoanHamMmuka.

Tema 4. MaczHumHoe none.

B3anmogencreme MNOCTOSAHHbLIX MarHUTOB M MPOBOAHUKOB C TOKOM. MarHuTtHoe
none. BekTtop MarHUTHOM UHAYKUMK. [prHUMN Cynepno3nunmn MarHUTHbIX nonen. JinHmm
MarHUTHOW NHOYKLUNN.

MarHuTHoe nosie npoBOAHMKA C TOKOM (MPSIMOrOo MNPOBOAHMKA, KaTyLKu W
Kpyrosoro Butka). OnbIT Qpcreaa.

Cuna Amnepa, eé HanpaBneHne n Moayrib.

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

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

TexHnyeckne yCTponcTBa W TEXHONOrMYeckMe Mnpouecchbl: NpPUMEHeHue
NMOCTOSIHHbIX MarHUTOB, 3NEKTPOMarHUTOB, TEeCTeEpP-MYNbTUMETP, 3feKTpoasuraTenb
Akobu, yckopuTenn anemMeHTapHbIX YacTul,.

HdemoHncmpauyuu.

KapTvHa nWHUN UHOYKUMW MarHUTHOrO Momnd MOfocOBOro M NOAKOBOOOPAa3HOro
NMOCTOSIHHbIX MarHUTOB.

KapTuHa nuHWA MarHUTHOM MHAYKUMM NOMs OSIMHHOIMO MPSIMOro MPOBOAHUKA W
3aMKHYTOro KOmnbLEeBOro NpoOBOLHMKA, KaTYLLKN C TOKOM.

BaaumopencTemne aByx NpoBOOHMKOB C TOKOM.

Cwuna Amnepa.

[encTteue cunbl JlopeHua Ha MoHbI ANeKTponuTa.

HabniogeHne gBMXEHNA Ny4Yka 3r1IEKTPOHOB B MAarHUTHOM Morne.

MpuHUMN OENCTBUS 3MEKTPOM3MEPUTENBHOIO MNpudopa MarHMTOINEKTPUYECKON
CUCTEMBI.

YyeHu4yeckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

ViccnepoBaHne MarHUTHOMO NOMs NOCTOSIHHBIX MarHUTOB.

WccnepoBaHne cBoNCTB heppOMarHeTMKOB.

WccnenosaHve gencTBUs MOCTOAHHOIO MarHMTa Ha pamMKy C TOKOM.

NamepeHue cunbl AMnepa.

M3y4eHne 3aBucMMOCTM curbl AMnepa oT Cusbl ToKa.

OnpegeneHve MarHMTHOM MHAOYKLMM Ha OCHOBE U3MepeHus cunbl AMnepa.



Tema 5. dnekmpomacHuUmMHasi UHOYKY usl.

ABneHne anekTpoMarHUTHOM WMHAYKUMW. [1OTOK BekTopa MarHUTHOW MHOYKLWW.
O0C wvHAykumMu. 3akoH  anekTpomarHuTHoM  wumHaykumm  ®apages. Buxpesoe
anekTpuyeckoe none. Tokn Pyko.

9OC nHAayKunmn B NpOBOAHUKE, OBUXKYLLEMCS B OO4HOPOAHOM MarHUTHOM Mone.

MpaBuno JleHua.

MHaykTmBHOCTL. KaTylka WMHOYKTMBHOCTM B LENU MOCTOSAHHOrO TOKa. fABneHue
camouHaykuuun. 3 C camonHayKLUMK.

OHeprmst MarHMTHOrO NONSA KaTyLLUKN C TOKOM.

OneKkTpoMarHMTHoe norne.

TexHn4eckne ycTponctBa M TEXHOMOIMMYECKME NPOLECChbl: WMHAYKUMOHHAA Meub,
coneHoua, 3almTa oT anekTpu3saumm Ten Npu BMKeHNNn B MarHUTHOM nosne 3emnu.

HdemoHcmpauyuu.

HabnogeHne aBneHus anekTpoMarHUTHOM MHOYKLMW.

WccnepoBanme 3asucumoct 34C nHAYKUMN OT CKOPOCTU N3MEHEHUSA MAarHUTHOIO
noToka.

MpaBuno JleHua.

MageHne marHuTa B antoMuHmMeBorn (MegHon) Tpyoe.

ABneHne caMmonHAayKUnm.

Wccneposanue 3asucumoct S C caMoMHAYKUMN OT CKOPOCTU U3MEHEHUSI CUMbI
TOKa B Lenu.

YyeHu4eckul 3KkcrnepumeHm, 1abopamopHbie pabomabl, NPakMuKyM.

MccnepoBaHme aBNeHNS aneKkTpoOMarHUTHOW MHAYKLNN.

OnpepneneHve MHAYKUMN BUXPEBOrO MarHMTHOMO MOMS.

MccnepoBaHue sBNEHNA CaMOMHAYKLMW.

Cbopka mogenu anekTpomMarHMTHOro reHepartopa.

Paspen 5. KonebaHus n BosiHbI.

Tema 1. MexaHu4eckue konebaHusi.

KonebartenbHasa cuctema. CBoboaHble konebaHus.

MapmoHuyeckme konebaHus. KuHemaTtmyeckoe W OUHAMUYECKOE OMUCaHue.
OHepreTnyeckoe ornucaHue (3aKOH COXpaHEeHWs MexaHudeckon aHepruun). BbiBog
ANHAMUYECKOrO OMUCaHNA rapMOHUYECKMX KonebaHuh w3 uxX SHEepreTudeckoro wu
KMHEMATNYECKOro ONMCcaHus.

Amnnntyga mn dasa konebanuin. CBa3b amnnuTyabl KonebaHun UncxXogHoun
BEMNYMHbI C aMNAnTygamMm konebaHuim eé CKopoCTU U YCKOPEHMS.

Mepnog u 4actota konebaHun. [lepnog manbix cBOGOAHBIX KOonebaHui
MaTeMaTM4ecKkoro masTHuka. lNeprnog cBoboaHbIX KoNnebaHnn NPY>KMHHOTO MasTHUKA.

MoHaTne o 3aTtyxawowux konebaHumsax. BbiHyxaeHHble konebaHus. Pe3oHaHc.
PesoHaHcHass kpuBas. BnusHue 3aTyxaHMs Ha BWO PE30HAHCHOM  KPWUBOW.
ABTOKONEGAHUS.

TexHu4eckne YyCTpOMCTBA W TEXHOSMOrMYeckme npoLecChl: METPOHOM, 4achl,
Kavyenu, My3blkanbHble MHCTPYMEHTbI, cerncmorpad.

HAdemoHcmpayuu.

3anuck KonebaTenbHOro ABMXEHUS.

HabnogeHne He3aBUMCUMMOCTW nepuoga Manbix konebaHui rpysa Ha HUTU OT
aMmnnnTyapl.

WccnegosaHne 3aTyxawowmx konebaHum u 3aBUCMMOCTM nepuoga cBO6OAHbIX
konebaHun 0T CONPOTUBIIEHUS.

WccneposaHme konebaHun rpy3a Ha MaCCMBHOM  MPYXWHE C  LEenbto
opMMpoBaHNA NpeacTaBneHnii 06 naeanbHOM MOAENWN NPY>KUHHOIO MasTHUKA.

3aKoH COXpaHeHUs SHeprum npu konebaHnax rpysa Ha NpyXuHe.



WccnepoBaHue BblHY>XOEHHbIX kKonebaHun.

HabniogeHne pesoHaHca.

YuyeHuyeckuli akcnepumeHm, nabopamopHbie pabombl, IPakKMUKyM.

M3mepeHne neproaa cBobOAHbIX kKoriebaHuim HUTSHOMO U MPYXMHHOIO MaATHUKOB.

M3yyeHune 3aKOHOB ABMXEHMSA Tena B xoAe KonebaHun Ha ynpyrom noaeece.

M3yyeHune OBUXKEHUA HUTSHOIO MasiTHUKA.

MpeobpasoBaHne aHeprnmn B NPYXMHHOM MasiTHUKE.

MccnepoBaHue ybbiBaHNA aMnnuTyAbl 3aTyxatoLwmx konebaHui.

MccnepoBaHme BbIHYXXOEHHbIX KonebaHui.

Tema 2. AnekmpomazHUMHbIe KosiebaHusi.

KonebatenbHbln  KOHTYp. CBobGOAHble anekTpomarHuTHble konebaHuss B
noeanbHOM konebartenbHOM KoHType. ®opmyna TomcoHa. CBs3b aMnnuTyabl 3apsaa
KOHAEeHcaTopa C aMniMTyAoM CUMbl TOKa B KonebaTenbHOM KOHTYpe.

3aKoH COXpaHeHUs aHeprum B ngearnbHOM KonebaTenbHOM KOHTYpe.

3aTyxalLme anekTpoMarHuTHole KonebaHus. BolHyXOeHHble 3fIeKTPOMarHUTHbIE
KonebaHus.

MepemeHHbIN TOK. MOLWHOCTE NepeMeHHOro Toka. AMNIUTYgHOE U AeNCTByloLee
3HayeHVe Cunbl TOKa W HanpsbkeHus npu  pasnvyHon dopme 3aBUCMMOCTHU
nepemMeHHOro Toka OT BpEMEHM.

CuHyconganbHbli NepeMeHHbI  TOK. Pe3anctop, KOHAEHcaTop W KaTylka
WHOYKTUBHOCTU B LENW CUHYcOMAANbHOrO nepemMeHHoro Toka. Pe3oHaHC TOKOB.
Pe3oHaHCc HanpskeHun.

MpeanbHbln  TpaHcdopmaTop. [lpomsBoacTBo, nepegada  wM  notpebneHue
3IEKTPUYECKON SHEPTUMN.

JKornormyeckme  puckM  Npu NPOM3BOACTBE  3nekTpoaHeprun.  KynbTypa
MCNOSb30BaHNS ANIEKTPOIHEPTUM B NOBCEOHEBHOMW XXNU3HMW.

TexHnyeckne ycTpomncTBa N TEXHONOrMYECKNE NPOLECChI: ANEKTPUYECKUIA 3BOHOK,
reHepaTop NepeMeHHoro Toka, NMMHUK anekTponepeaau.

HdemoHcmpauyuu.

CBobofHble 3neKTpOMarH1THbIE KonebaHus.

3aBMCUMOCTb 4acToTbl CBOOOAHLIX KonebaHuM OT MHAYKTUBHOCTU W E€MKOCTU
KOHTYypa.

Ocuunnnorpammbl 3NeKTPOMarHUTHbIX KonedaHun.

"eHepaTop He3aTyxarLWMX SEKTPOMArHMTHbIX KonebaHun.

Mopgenb anekTpoMarHMTHOro reHeparopa.

BbIHy>XOeHHbIE CUHYcomnaarnbHble konebaHus.

PesuncTtop, KaTyLlKka MHOYKTUBHOCTU U KOHAEHCATOP B LENU NEPEMEHHOro TokKa.

PesoHaHCc npu nocrnegoBaTenbHOM — COEOUHEHUMUM  pe3ucTopa,  KaTyLlKu
WMHOYKTMBHOCTU U KOHAEHCcaTopa.

YCTPONCTBO M NPUHUMN OENUCTBUA TpaHcdopmMaTopa.

Mogenb nuHUK anekTponepeaayn.

YyeHu4eckul akcnepumeHm, 1abopamopHbie pabombi, NPaKMUuUKyM.

N3yyeHne TpaHcdopmartopa.

VccnegoBaHve nepeMeHHOro TOKa 4Yepe3 nocnefoBaTefibHO  COeAUMHEHHbIe
KOHOEeHcaTop, KaTyLKy U pe3ncTop.

HabnogeHne anekTpoMarHMTHOro pe3oHaHca.

WccneposaHue paboTbl ICTOMHMKOB CBETa B LENU NEPEMEHHOro Toka.

Tema 3. MexaHu4eckue u arieKmpomMacHUMHbIEe 80JIHbI.

MexaHu4eckne BOMHbI, YCMOBMS WX pacnpocTpaHeHus. [lonepedvHble U
npogornbHble BOMHbI. [Nepnoa, CKOpOCTb pacrnpocTpaHeHUss U AnvHa BONHbl. CBoncTea
MeXaHMYEeCKUX BOSIH: OTpaXKeHue, npenomrieHne, nHTepgepeHums n audpakums.



3Byk. CkopocTb 3ByKa. (pOMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3BykKa.

LLlymoBoe 3arpsisHeHUe OKpyxatoLen cpeabl.

ONEKTPOMarHUTHbIE BOJSHbI. YCMOBUS  U3MNYyYEHUA 3NEeKTPOMarHUTHbIX BOJIH.
B3anmHas opueHTaunsi BEKTOPOB B 311IEKTPOMarHUTHOW BOSHE.

CBoncTBa 3MEeKTPOMarHUTHbIX BOJSTH: OTpaXKeHue, npenomreHne, nonspusaums,
NHTepepeHUna 1 andpakums.

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

MpuHUUNLI pagnocBaAsn n TenesuaeHus. Pagnonokaumsi.

ONeKTpoOMarHUTHOE 3arps3HeHne OKpyXxatoLen cpeabl.

TexHnyeckne ycTpoucTBa W  MNpakTU4ecKoe MNpUMEHEHME:  My3blKalibHble
WHCTPYMEHTbI, pagap, PagvuonpuéMHUK, TenesBu3op, aHTeHHa, TenedoH, CBY-neub,
ynbTpa3ByKOBasd ANArHOCTUKa B TEXHUKE U MeauLMHe.

HdemoHncmpauyuu.

O6pasoBaHue 1 pacnpocTpaHeHne nonepeYHbIX 1 NPOAOMbHbIX BOSH.

Konebnowieecs Teno kak UCTOYHMK 3BYyKa.

3aBMCUMOCTb AfMHbI BOSHbI OT YacTOTbl KoflebaHun.

HabnogeHne oTpaxeHusi 1 NPenoMeHns MexaHN4eCKUX BOSH.

HabniogeHne nHtepdepeHunn n gudpakumm MexaHn4eckux BOSH.

AKYyCTUYECKNN pe30HaHC.

CsowcTBa ynbTpasByka U ero npuMeHeHue.

HabniogeHne cBa3n rpOMKOCTM 3BYKA M BbICOTbl TOHA C aMNUTYy4O0M M YacTOTOM
konedaHun.

MccnepoBaHme CBOWCTB 3NEKTPOMArHUTHbBIX BOJSIH: OTpaXkeHue, npernioMreHue,
nonapusaums, gudpakums, nHTepgepeHums.

O6HapyxeHne nHdpakpacHoro n ynbTpadmoneToBoro N3ny4yeHun.

YuyeHuyeckull akcnepumeHm, 1abopamopHbie pabombl, MPakKMUKyM.

M3yyeHne napamMeTpoB 3BYKOBOM BOJSIHbI.

M3y4eHne pacnpocTpaHeHusi 3BYKOBbIX BOSIH B 3aMKHYTOM NPOCTPaHCTBE.

Tema 4. Onmuka.

MpamonnHenHoe pacnpocTpaHeHMe cBeTa B OAHopoaHow cpepe. Jlyd ceeTa.
To4e4HbIN UCTOYHUK CBETA.

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

MpenomneHne cBeTa. 3akoHbl NpenomneHusi ceeta. ABGCONOTHLIN nokasaTerb
npenomnenns. OTHOCUTENbHbIA MNoKasatenb npenomneHns. [MoCTOSHCTBO 4acToThl
cBeTa M COOTHOLUEHWEe OfMH BOSMH NpU nepexode MOHOXPOMaTUYEeCKOro cBeTa yepes
rpaHuLy pasgena gByx onTUYECKUX cpes.

Xog nydyen B npuame. Aucnepcusa ceeta. CnoxHeln coctas b6enoro ceeta. LiBeT.

[MonHoe BHyTpeHHee oTpaxeHue. [lpedenbHbIA Yron MOMHOr0 BHYTPEHHEro
OTpaxeHus.

Cobupatowwime n paccemsatolime nNnH3bl. TOHKas nMH3a. POKYCHOEe pacCTosiHUE n
onTMyeckast cuna TOHKOW §MH3bl. 3aBUCUMOCTb (POKYCHOrO pPacCTOSHUS TOHKOM
cheprnyecKon NMH3bl OT €€ reoMeTpuUM N OTHOCUTESNBHOIO NoKasaTensa npesioMIieHus.

dopmyna TOHKOW NMH3bIL. YBenuyeHe, JaBaemMoe fIMH30MN.

Xog nyya, npoweawero nuvH3Yy Mo MNPOU3BOSIbHLIM  YINIOM K €€ [flaBHOW
onTuyeckomn ocu. NMocTpoeHne n3obpaxxeHnin TOUKM U OTpe3Kka NPsIMOn B cobupatroLmx u
pacceunBalLmnX NMMH3ax U NX cuctemax.

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

lNpenensl NPUMEHNMOCTN rEOMETPUYECKON ONTUKU.



BonHoBas ontuka. UHTepdepeHuma ceeTa. KorepeHTHble MCTOYHMKK. YCrnoBus
HabnogeHnss MakCMMyMOB U MUHUMYMOB B WHTEP(EPEHLMOHHON KapTUHE OT ABYX
KOrepeHTHbIX MCTOYHUKOB. [1prMMepbl Knaccudecknx MHTepgepeHLUMOHHbIX CXEM.

Oundpakuma ceeTa. [QudpakumoHHasa peléTka. Ycrnosme HabnogeHus rnaBHbIX
MakCMMyMOB Npu NageHn MOHOXPOMaTUYECKOro cBeTa Ha ANMPaKUNOHHYHO PELLETKY.

Monspusaumna ceeta.

TexHnyeckne ycTponcTBa M TEXHONOMMYECKNe MpoLEeCChl: OYKK, fyna, nepuckon,
doToannapaTt, MUKPOCKOM, MPOEKUMOHHbLIN annapaT, npocCBeTfieHne  OMNTUKM,
BOJTOKOHHas onTuka, AMpakUMOHHAA peLleTka.

HdemoHncmpauyuu.

3aKOHbl OTpaXXeHUs ceeTa.

VMccnepoBaHue npenomMneHns ceeTa.

HabntogeHne NonHOro BHyTpeHHero otpaxeHuns. Moagene cBeToBoaa.

MccnepoBaHne xoda CBETOBLIX MYYKOB Yepes nriockonapanfesnibHyo nnacTuHy u
npu3my.

MccnenosaHme CBOMCTB M306paXkeHU B NIMH3AX.

Mopgenn mukpockona, Teneckona.

HabniogeHne nHtepgepeHummn ceeTa.

HabnogeHne uBeToB TOHKMX NIIEHOK.

HabnioaeHne gudpakumm ceeTa.

M3ydeHne gupakuMOHHON peLLETKN.

HabnioaeHne gmdpakuMOHHOIO crnekTpa.

HabnogeHne gncnepcun ceeTa.

HabnogeHne nonapusaumm ceeta.

MpumeHeHne NoNApPonaoB ANa U3y4eHUs MeXaHUYECKUX HanpsKeHWN.

YueHuyeckull akcnepumeHm, nabopamopHbie pabomabi, MPaKMUKYM.

M3mepeHne nokasatensa npefioMmneHns ctekna.

MccnepoBaHme 3aBUCMMOCTU (POKYCHOTO paccTOSIHUA OT BewecTBa (Ha npumepe
XNOKNX NINH3).

N3mepeHne hoKyCHOro pacCcTtosiHuga paccemBatoLmnx SIMH3.

MonyyeHune nsobpaxeHusi B cUCTEME U3 NITOCKOro 3epkaria v NH3bI.

Mony4eHne n3obpaxeHns B cucteMe N3 ABYX JIMH3.

KoHCTpympoBaHue TeNecKonMYeCcKnx CUCTEM.

HabniogeHne gudpakumm, nHTepdepeHLmm 1 nonspusaumm ceeTa.

M3y4eHne nonspmsaumm ceeta, OTPaXKEHHOIO OT NOBEPXHOCTU OUINEKTPUKA.

M3y4eHne nHTepdepeHunn nasepHoro nanyvyeHus Ha aByx Lwensx.

HabnogeHne ancnepcun.

HabniogeHnvne n nccnegosaHve anpakuMOHHOIO CnekTpa.

M3mepeHne anmHbl CBETOBOW BOJSIHbI.

[MonyyeHne cnekTpa wu3nyvyeHus ceBeToauodZa nNpu MOMOWM  AUdpaKLMOHHON
PEeLIETKN.

Paspen 6. OcHOBbLI cneynanbLHOW TeOPUM OTHOCUTENbLHOCTM.

"paHULbl NPUMEHUMOCTU KnacCUYeCcKon MexaHuku. [locTynaTbl cneumanbHom
TEeopUN OTHOCUTESbHOCTMU.

lMpocTpaHCTBEHHO-BpEMeEHHOW MHTepBan. [NpeobpasoBaHua JlopeHua. Ycnosue
NpUYMHHOCTM. OTHOCUTENBHOCTL OAHOBPEMEHHOCTWU. 3amefsieHne BpeMEHU U
COKpaLleHne OfVHbI.

OHeprusa n MMNyrbc peNATUBUCTCKON YacTULbI.

CBA3b Maccbl C 3Hepruen M UMMyNbCOM PENATUBUCTCKOM 4YacTuubl. OHeprud
MOKOA.



TexHudeckne ycTpoucTBa UM TEXHOMOIMMYECKMEe MNpPOLECChbl:  CNYTHUKOBbIE
NPUEMHUKN, YCKOPUTENN 3apsKeHHbIX YacTul,

Y4YyeHn4ecknin akcnepmmeHT, nabopaTtopHblie paboTbl, MPaKTUKYM.

OnpepneneHve umnynbca U SHEPrUn PenATUBUCTCKUX YacTul (no doTorpadusm
TPEKOB 3apsPKEHHbIX YacTUL, B MAarHUTHOM rone).

Paspgen 7. KBaHToBaa dusmka.

Tema 1. KopnyckynspHo-eonHoeol Oyasiu3m.

PaBHOBecHOe TennoBoe u3nydeHne (na3nyvyeHne abCoNTHO YEPHOro Tena).
3akoH cmelleHus BuHa. 'mnoTesa NnaHka 0 KBaHTax.

@POTOHbI. HEPTUS M UMNYIBC POTOHA.

dotoappekT. OnbiTel A. . CtonetoBa. 3akoHbl hoToadhdekTa. YpaBHeHUe
OnHwWTenHa ona otoaddekTa. «KpacHas rpaHmuay doTtoadpdekra.

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

BonHoBble cBonctBa 4actuuy. BonHbl ge bpounsa. OnuHa BonHbl ae bpownns m
pasamepbl obnactu nokanu3aumm ABMXKYLENCA 4YacTuubl. KopnyckynsapHO-BONHOBOW
Ayanuam. ndpakuma anekTpoHoB Ha Kpuctannax.

Cneuuduka wnamepeHun B Mukpommpe. COOTHOLLIEHMSI HeonpeaenéHHOCTEN
"enseHbepra.

TexHu4yeckne yCTpoMCTBAa W  TEXHONOrMYeckne MpoLecchl:  CrnekTpomeTp,
OoTO3NEMEHT, (POTOAATUMNK, TYHHENBHbIN MUKPOCKOM, CoNHeYHasi baTapes, cBeToanos.

HdemoHncmpauyuu.

PoTOIPEKT HA YCTAHOBKE C LIMHKOBOW MAAaCTUHOMN.

MccnepoBaHme 3aKkOHOB BHeLLHero ootoadpgekTa.

WccneposaHue 3aBNCUMOCTU CONPOTUBMNEHNS nonynpoBOAHUKOB oT
OCBELLEHHOCTMH.

CseToguoga.

ConHeyHas bartapes.

YuyeHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

WccnepoBaHne dhoTopesncropa.

M3mepeHune noctosHHoM NnaHka Ha ocHoBe uccrnegoBaHus gotoaddekTa.

MccnepoBaHue 3aBUCUMOCTY CUIbI TOKa Yepes3 CBETOANOA OT HaNpPsKEeHUS.

Tema 2. du3zuka amoma.

OnbITbl NO MCCrefoBaHWO CTpoeHust atoma. [lnaHeTapHasa Mogenb aToma
Pesepdopaa.

MoctynaTbl Bopa. N3ny4yeHne n nornoweHne pOTOHOB Npu nepexoge atoma C
OLHOIO YPOBHS 3HEPrUn Ha OpYron.

Bugbl cnektpoB. CnekTp ypOBHEN aHeprun atoma Bogopoaa.

CnoHTaHHOE 1 BbIHYXOEeHHOE U3nyyYeHue ceeta. J1asep.

TexHunyeckne ycTponucTBa U TEXHOSIOrMYEeCKNe NpoLecChl: CrnekTparibHbIN aHanua
(cnekTpockon), nasep, KBAQHTOBbLIN KOMMNbIOTEP.

HdemoHcmpauyuu.

Mopenb onbiTa Pesepdopaa.

HabnogeHne nuHenyaTbiX CNEKTPOB.

YCTPONCTBO N AENCTBME CHETHUMKA MOHN3NPYIOLLMX YaCcTuUL.

OnpeneneHve AnNuHbl BOSTHbI JTA3€PHOMO U3NyYeHNs.

YyeHu4yeckul 3KkcrnnepumeHm, 1abopamopHbie pabombl, NPakMuKyM.

HabnogeHne nuHenyaToro cnekTpa.

VccnepoBaHue cnekTpa paspexeHHOro aTtoMapHOro BoOAOpOAa W U3MepeHue
noctoaHHon Puabepra.

Tema 3. dusuka amomMHO20 si0pa u 3fieMeHmapHbIX Yacmuy,.



HyknoHHaa mogenb sigpa enseHbepra—MBaHeHko. 3apag agpa. MaccoBoe yncno
agpa. Nsotonsbl.

PaguoaktnBHocTb. Anbda-pacnag. ONeKTPOHHbIN 1 NO3UTPOHHBIN BeTa-pacnag.
[amma-usnyyeHue.

3akoH pagmoakTnMBHOro pacnaga. PagnoaktmeHble nsotonsl B npupoae. CBonctea
NOHMN3MPYIOLLEro U3nyvyeHus. BnuaHve pagvoakTUBHOCTM Ha >XMBble OpraHu3Mbl.
EcTecTBeHHbIN POH n3nyyeHus. JoammeTpus.

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

ApnepHble peakuun. [leneHve n cuHtes agep. ApepHble peakTopbl. MNMpobnembl
yrnpaBfsieMoro TepmMosigepHOro CUHTE3a. OKOMOrnM4yeckne acnekTbl pasBuTUS SOepHON
SHEepreTuku.

MeToabl perucTpaumm n UccrieioBaHns arneMeHTapHbIX YacTuL.

dyHaoameHTanbHble  B3aUMOAEWCTBMSA.  BapuoHbl, Me30Hbl U NENTOHbI.
MpencraBnenune o CtaHgapTHOW Mmoaenu. KBapk-rnooHHas Moaesnb agpOHOB.

dusvka 3a npegenamu CTaHgapTHOW mMogenu. TémHas matepua U TEMHas
3Heprus.

EOQMHCTBO (hmnsnyeckon kKapTUHbLI Mupa.

TexHu4eckne yCTpomcTBa W TEXHOMOrMYeckMe npouecchl: A03MMETp, Kamepa
BunbcoHa, siAepHbIn peakTop, TepMosagepHbIn peakTop, atomHas 6omba, MarHUMTHO-
pe30oHaHcHasa ToMmorpadu4.

YueHuyeckull akcnepumeHm, nabopamopHbie pabombl, MPaKMUKyM.

MccnenoBaHme TpekoB YacTul, (Mo rotoBbiM hoTorpadusam).

MccnepoBaHme pagmMoakTMBHOIO ooHa C MCMONb30BaHMEM JO3NUMETPa.

M3yyeHune nornowieHns 6eta-4acTuy antoMmMHUEM.

Paspen 8. 3nemMeHTbl aCTPOHOMUU U aCTPOPUIUKW.

OTanbl pasBuTMS acTpoHomuu. [MpuknagHoe u MUPOBO33pPEHYECKOe 3HayYeHue
acTpoHoMuN. MPUMEHMMOCTb 3aKOHOB PM3NKM AN 06 bSCHEHNST MPUPOALI KOCMUYECKMX
00BbEeKTOB.

MeToabl  acTpoHOMMYEecKMX  uccnegoBaHuin. CoBpeMEHHble  onTudeckue
Teneckonbl, pagnoTeneckonsl, BHeaTMocepHas acTPOHOMMUS.

Bug 3BésgHoro Heba. Co3Be3gusi, SApkue 3BE€34bl, MNaHeTbl, UX BUAUMOE
ABUXEHME.

CornHeyvHas cuctema.

ConHue. ConHe4vHasa akTMBHOCTb. ICTOYHMK 3Heprm ConHua 1 3BE3f.

3BE34bl, MX OCHOBHblE XapakTepuCTUKW. [uarpamma «cnekTpanbHbI Krnacc —
CBETUMOCTb». 3BE3abl [MaBHOM MOCNeaoBaTenbHOCTU. 3aBUCUMMOCTb «Macca —
CBETUMOCTb» AN1s 3BE34 MaBHOW nocnenoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3BE3L.
CoBpeMeHHble npeacTaBneHnust O npoucxoxaeHum n aponoumm ConHua wn 3BE3A.
OTanbl XXN3HW 3BE3A.

Mneuynbin lMyTe — Hawa [anaktuka. [MonoxeHne wn paBwxkeHne CornHua B
Manaktuke. Tunbl ranaktuk. PaguoranakTukm u kBasapbl. Y€pHble Ablpbl B Sapax
ranakTtuk.

BceneHHasi. PacwupeHne BceneHHon. 3akoH Xabbna. PasberaHve ranaktuk.
Teopus bonbluoro B3pbiBa. PennkroBoe nsnyyeHue.

MacwTabHas cTpykTypa BceneHHon. MeTtaranakTtuka.

HepelwéHHble npobnembl aCTpOHOMUMN.

YyeHu4yeckue Habro0eHusl.

HabniogeHns 3Bé3gHoro HebGa HEBOOPYXEHHbIM [Ma3oM C  MCNONb30BaHWEM
KOMMbIOTEPHbLIX MPUMOXEHUA ONs onpefeneHns nonoxeHns HebecHbIX 0OBLEKTOB Ha
KOHKPETHYI0 aTy: OCHOBHble co3Be3ausa CeBepHOro nonywapus u spkue 3B€sabl.

HabniogeHna B Teneckon JlyHbl, NfiaHeT, TYMaHHOCTEN U 3BE3AHbLIX CKOMMEHUN.



®dU3nYeCKMn NPaKTUKYM.

Cnocobbl M3MepeHust (prsnyeckux BeNnYMH C UCMOSIb30BaHMEM aHaroroBbIX U
UMPOBLIX  M3MEPUTENbHbIX NPUOOPOB M KOMMBIOTEPHBLIX AATYMKOBbLIX CUCTEM.
ABCONIOTHbIE N OTHOCUTENbHbIE MOrPELIHOCTU WU3MEPEHUA (PU3UYECKUX BENNYMH.
OueHka rpaHuL, NorpeLlHoCcTeNn.

lNpoBeneHne KOCBEHHbIX N3MepPEHU, UCCneaoBaHU 3aBUCUMOCTEN PU3NYECKUX
BENNYMH, MNpOBEpKa MNPEeAnoXeHHbIX rmnote3 (Bbibop wn3 paboT, OMNWCaHHbIX B
TemMaTuyeckmx pasgenax «Y4YeHUYecKun IKCnepumeHT, nabopaTopHble paboThl,
MPaKTUKyM» ).

O6o6Lwarowee noBTopeHue.

O606LweHe n cuctematTmsaumsa coaepxaHusa pasgenoB Kypca «MexaHukay,
«MonekynsipHas cdusnka M TepMoauHaAMUKa», «IAnekTpoanHamukar», «Konebanus wm
BONHbI», «OCHOBbI cneuuansHOM Teopun OTHOCUTESbHOCTUY», «KBaHTOBas duaunkay,
«AnNemMeHTbl aCTPOHOMUKN N aCcTPOUINKNY.

Ponb duaunkn n acTpoHOMUN B 9KOHOMUYECKOW, TEXHONOMMYECKON, coLManbsHON 1
3TUYecKon cdepax OeATenbHOCTU YernoBeka, poflb U MecTo (PU3MKM U acTPOHOMUMK B
COBPEMEHHOMN Hay4YHOW KapTUHE MUpa, 3Ha4YeHne onucaTesibHOW, CUCTEMaTU3NPYIOLLEN,
0O BACHNTENBHON N NPOrHOCTUYECKON GDYHKLIMA OU3NYECKON TEOPUUN, POSb PU3NYECKON
Teopun B (PopMMpOBaHUM NpeacTaBneHnn O (U3MYEeCKOW KapTUHE Mupa, MecTo
PU3nN4ecKorn KapTuHbl MuMpa B OOLLEM psay COBPEMEHHbIX €CTEeCTBEHHO-HaYYHbIX
npeacraBneHun o npupoae.

MexnpeameTHble CBA3MN.

M3yyeHune kypca cumaunkm yrnybrnéHHoro ypoBHs B 11 kracce ocyllecTBnsAeTcs C
YY4ETOM copepXaTernbHbIX MeXnpeaMeTHbIX CBA3eN C KypcaMmu mateMaTtuku, buonorum,
XUMUN, reorpadumn 1 TEXHOSOIUMN.

MexnpedmemHbie NMOHsIMuUsi, c8s13aHHbIE€ C U3y4YeHuUeM mMemodoe8 Hay4YHOo20
MO3HaHUs: sIBfieHWe, HayYHbIN ghakT, runoTesa, uandeckas BenmymHa, 3akoH, Teopus,
HabnogeHne, 3KCNEepUMEHT, MoAenupoBaHWe, MOoAefnb, W3MepPeHWe, MNOrpeLLlHOCTU
N3MepeHnin, nameputenbHble Npnbopsl, Lmdposas nabopaTtopusi.

Mamemamuka: pelieHne CUCTEMbl YypaBHEHUW. TpUroHoOMeTpuYeckne yHKLUK:
CUHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXOECTBO.
BekTopbl M KX MpOEKUUMM Ha OCU KOOpAMHAT, CroXeHwe BeKTopoB. [1pou3BoAHble
aneMeHTapHbIX YHKUMIA. [NpuaHakn nogobusa TpeyronbHUKOB, onpeaeneHve nnowaau
NNockmx puryp n ob6véma ten.

Buonozus: oanexkTpudeckue SABNEHUS B >XMBOW npupode, konebaTernbHble
OBWXKEHUS B XMBOW  Npupode, SKOMOrM4yeckne puckM npu  nNpou3BoaCTBe
3NEKTPO3HEPTUN, 3ANEeKTPOMarHnTHoe 3arpsisHeHue OKpYyXatoLien cpeabl,
ynbTpa3ByKOBasa ANMarHOCTUKa B MeaAuLUnHe, ONTUYecKue siIBMeHNs B XNMBOW Npupoae.

Xumusi: CTpOEHME aTOMOB U MOJIEKY, KpUCTannmMyeckasl CTpyktypa TBEpAbIX Ten,
MexaHM3Mbl 06pa3oBaHNA KPUCTaNINYECKOM PEeLLETKN, CNeKTpanbHbIA aHanms.

leoepadghusi: marHUTHbIE Nomntoca 3emnu, 3anexmn MarHUTHbIX pyd, POTOCbEMKA
3eMHOW NOBEPXHOCTU, cencmorpadd.

TexHomnoausi: NPUMEHEHWE  MOCTOSIHHbIX ~ MAarHWTOB,  3ANEKTPOMAarHUTOB,
anektpoasuratens Akobu, reHepaTop NepemMeHHOro Toka, MHAYKUMOHHAsS neydb, NUHUA
anekTponepeaay, anekTpoasuratenb, pagap, PagvuonpuéMHUK, TeneBu3op, aHTEHHa,
TenedoH, CBY-neyb, ynbTpasBykoBasdA [OuMarHOCTMKA B TEXHUKE, MPOEKLUMOHHbIN
annapar, BOJIOKOHHas onTuka, cofnHevHasa 6aTapesi, CnyTHUKOBbIE NPUEMHUKN, 9O0epHas
9HepreTuKa 1 3KONorn4eckue acnekTbl €€ pasBuUTuS.



MMAHUPYEMBIE PES3YJIbTATbI OCBOEHWA TIPOIMPAMMbBI 1O ®U3UKE HA
YPOBHE CPEAHEIO OBLLEITO OBPA3OBAHUNANMYHOCTHBLIE PE3YJIbTATHI

JINYHOCTHDbIE PE3YJIbTATDI

JInyHoCcTHbIE pe3ynbTaTbl OCBOEHUA ydebHoro npeameta «dusmka» LOMKHbI
OTpaxaTb FOTOBHOCTb W  CNOCOOHOCTb  OOy4yarwmuxcsa  pyKOBOACTBOBATbLCA
chopMUPOBaHHON  BHYTPEHHEW MO3ULMEN  JINYHOCTM, CUCTEMOW  LE€HHOCTHbIX
OpUEeHTauUn, NO3NTUBHBLIX BHYTPEHHUX YOexaeHun, COOTBETCTBYHOLWMNX TPaANLMOHHBIM
LEeHHOCTAM pPOCCUMMCKOro 0OOLecTBa, paclMpeHue >XU3HEHHOro onbiTa W onbiTa
AeATeNbHOCTM B Mpouecce peanu3auun OCHOBHbIX HanpaBneHur BOCNUTaTeNbHOM
AesATenbHOCTU, B TOM YuCrie B YacTu:

rpaxkaaHCKoro BOCnuMTaHus:

e C(HPOPMMPOBAHHOCTbL paXkgaHCKOM NO3nLMM 0Dy4aloLerocs Kak akTUBHOMO U
OTBETCTBEHHOrO YfieHa PpOCCUMCKOro obLLecTBa;

e MPUHATME  TPaAUUMOHHBIX  ObLleYyenoBeYecKMX  ryMaHUCTUYECKUX U
AEeMOKpPaTUYECKMNX LEHHOCTEN;

e T[OTOBHOCTb BECTU COBMECTHYIO [OesiTeNIbHOCTb B WHTepecax rpaxgaHCKoro
obuwectBa, y4actBoBaTb B camoynpaBneHun B  obpasoBaTesibHON
opraHusauuu;

e yMeHMe B3aMMOAEeNCTBOBATb C coumaribHbIMU MHCTUTYTaMn B COOTBETCTBUN C
X PYHKLUNAMU U Ha3HAYEHNEM;

e T[OTOBHOCTb K 'yMaHUTapHOM N BONOHTEPCKOM AeATESNTbHOCTN.

NaTpMoOTUYECKOro BOCNUTaAHUA:

e CcHOPMMPOBAHHOCTb POCCUNCKON rpaXgaHCKON MOEHTUYHOCTU, NaTPUOTU3MA;

e LEHHOCTHOE OTHOLIEHME K T[OCYyAapCTBEHHbIM CUMBOSIAM, OOCTUXKEHUAM
POCCUNCKMX YYEHBIX B 06Nnactu omsnkm n TexXHUKe.

AYyXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

e C(HOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUS, 3TUHECKOrO NOBEAEHUS;

e CMNocoBHOCTb OLeHMBaTb CUTyauMlO W MNPUHMMAaTb OCO3HaHHbIE peLUeHWs,
OPUEHTUPYSACb Ha MOpanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YuUCre
B AeATENbHOCTU YYEHOTO;

e OCO3HaHMWe NNYHOro BKada B NOCTPOEHME YCTONYMBOro byayuiero.

3CTETUYECKOro BOCNUTaHUA:

e OCTETUYECKOE OTHOLUEHME K MUPY, BKNOYas 3CTETUKY Hay4yHOro TBOPYECTBA,
npucyLLero usnyeckon Hayke.

TPyAOBOIro BOCNUTaHUSA:

e VHTEpPEC K pasfiMyHbIM cdepam npodeccuoHanbHOM LesATEeNbHOCTU, B TOM
yncne CBA3aHHbIM C (PU3NKON N TEXHUKOW, YMEHWEe COBepLUaTb OCO3HaHHbIN
Bblbop Oyagywien npodeccum M peanusoBbiBaTb COOCTBEHHbLIE XU3HEHHbIE
nnaHbl;

e T[OTOBHOCTb U CNOCOBHOCTbL K 06pa3oBaHMi0 1 camoobpasoBaHUO B 06nacTu
(PU3NKM Ha NPOTSXKEHNN BCEN XKN3HMU.

3KOJIOrM4ecKoro BOCNUTaHUA:

e COPMMPOBAHHOCTb 3JKOMOrMYECKON KymnbTypbl, OCO3HaHue rnobanbHOro
XapakTepa 9KONnorn4eckux npobnem;

e [MNaHMpoBaHWEe N OCyLLeCTBEeHMe OENCTBUN B OKpYyXaloLllen cpefe Ha OCHOBe
3HaHu4 Lenen yCToM4YnMBOro pa3BuTUs YenoBevyecTBa,;

e pacwupeHue onblTa OeATEeNbHOCTU 3SKOSIOrMYECKOW HarnpaBfieHHOCTM Ha
OCHOBE MMEILLINXCH 3HaHWUI NO husuke.



LeHHOCTHU Hay4YHOro nNno3HaHuA:

C(OOPMUPOBAHHOCTL  MWPOBO33PEHUS, COOTBETCTBYIOLIEN0O COBPEMEHHOMY
YPOBHIO pa3BUTUSA (PU3NYECKOWN HaYKW;

OCO3HaHMEe LEHHOCTM Hay4YHOW [esaTenbHOCTUM, FOTOBHOCTb B Mpouecce
N3ydeHus  (pU3NKNM  OCYLLEeCTBNATbL MNPOEKTHYH U UccreaoBaTeribCKyto
AeATeNnbHOCTb UHONBMAYANbHO U B rpymnne.

METAMNPEOMETHbIE PE3YJIbTATbDI

Mo3HaBaTenbHble yHUBepcarnbHbie y4ebHble AeCTBUA
BasoBble nornyeckue aenmcTeuA:

camocTosTenbHO  copMynupoBaTb WM akTyanuaupoBaTb  npobGnemy,
paccmaTtpuBaTb €€ BCECTOPOHHE;

onpenensaTb UenuM OesATenbHOCTW, 3agaBaTb NapaMeTpbl U KpUTEpUU KX
LOCTUXKEHUS;

BbISIBNSATb  3aKOHOMEPHOCTM U MPOTMBOPEYMs B  paccMaTpyBaeMblX
hU3nYECKNX SBNEHUSIX;

paspabaTbiBaTb NnaH pelleHust Npobrnembl C Yy4ETOM aHanm3a MMeEeRLLMXCS
mMaTepuarnbHbIX U HeMaTepuarnbHbIX PeCypCoB;

BHOCUTb KOPPEKTMBLI B AeATENbHOCTb, OLLEHMBATb COOTBETCTBME Pe3yNbTaToB
LlensiM, OLleHMBaTb PUCKM NOCNEACTBUMA AeATENbHOCTY;

KOOPAMHUPOBATL U BbINOMHATL paboTy B YCINOBUSIX pearibHOro, BUPTyarbHOro
N KOMOBUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPEATUBHOE MbILLMIEHNE NPU PELLEHUM KUZHEHHbIX NPobBnem.

BasoBble nccnegoBaTenbcKue AeNCTBUA:

BNageTb Hay4YHOW TEPMWUHOMOIMEN, KITHOYEBBLIMM MOHATUAMM W MeTogaMm
do13MYeCcKon HayKu;

BnageTb HaBblkaMn y4ebHO-MCCreaoBaTeNnbCKON U NPOEKTHOM AEATENbHOCTU B
obnactn oum3amnKmn, CNOCOBHOCTLIO N TOTOBHOCTBIO K CAMOCTOSITENTbHOMY MOWUCKY
METOA0B peLUeHns 3agay PU3nMYeckoro cogepXaHuns, NPUMEHEHNIO Pa3nnYHbIX
METOA0B MO3HAHUS;

BNageTb BuaaMun [AesATEeNbHOCTM MO  MOflyYEHUKD HOBOMO 3HaHWs, €ro
UHTepnpeTaumm, nNpeobpasoBaHM0O U MPUMEHEHUKD B Pa3fUYHbIX YYEOHbIX
CUTyauusix, B TOM YMcne npu co3gaHumn y4ebHbix NpoekToB B 06nactn usnkm;
BbIABNATb MPUYUHHO-CNEACTBEHHbIE CBSA3WM W aKTyanu3vMpoBaTb 3ajady,
BblABUraThb rMnoTe3y €€ peLleHns, HaXoauTb apryMeHTbl A4S AoKa3aTenbCcTBa
CBOUX YTBEPXAEHWI, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLEHUS;
aHanuauMpoBaTb MOSyYeHHble B XO4e pelleHus 3agdayn  pesynbTaThl,
KPUTUYECKN OLIEHMBATb WX [AOCTOBEPHOCTb, MPOrHO3MpoBaTb W3MEHEHWE B
HOBbIX YCIOBUSIX;

cTaBuTb M opmynupoBaTb COOCTBEHHble 3agaun B obpasoBaTesibHOM
AEeATENbHOCTU, B TOM YnCrie Npu ndydeHnn ousmnku;

AaBaTb OLEHKY HOBbIM CUTyaLMUSAM, OLEeHNBaTb NPUOBPETEHHDBIN ONbIT;

yMeTb MNEepPeHOCUTb 3HaHUA No GU3NKe B NpakTU4eckylo obnactb
XN3HEeOeAaATEeNbHOCTY;

YMETb UHTErpMpoBaTh 3HAHUSA M3 pa3HbiXx obnacTen 3HaHum;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrMHarbHbIE NOAXOObl U peLleHuns:;
CTaBuTb Npobnembl U 3aga4yn, ONyCKaoLlmne anbTepHaTUBHbIE PELLEHUS.

Pa6oTa ¢ nicpopmaumen:



BNafgeTb HaBblkamMn MonyyYeHust MHdopmMauumnm rU3nM4eckoro coaepxaHusi u3
MCTOYHUKOB pasHbIX TUMOB, CaMOCTOATENIbHO OCYLLECTBNATbL MOWUCK, aHanms,
cucTeMaTusaumio U MHTepnpeTaumio MHopMaumMm pasnuyHbIX BUAOB U hopMm
npeacTaBneHus;

oL€eHMBaTb AOCTOBEPHOCTb MHApOpMALUK;

MCNonb30BaTb CPEACTBA MHPOPMALIMOHHBLIX M KOMMYHUKALNOHHBLIX TEXHOMNOMMM
B PELIEHUN KOTHUTMBHbLIX, KOMMYHUKATUBHbIX W OpraHuM3auMoHHbIX 3agad C
cobnogeHnem TpeOOBaHUN 3ProOHOMUKM, TEXHUKUM 0e30MacHOCTU, FUMMEHDI,
pecypcocOepeXeHuns, NPaBoBbIX U 3TUYECKUX HOPM, HOPM MHAOPMaLMOHHOM
©e3onacHocTy;

co3gaBaTb TEKCTbl (DM3MYECKOrO COAepXaHus B pasnnyHbix dopmartax c
YY4ETOM Ha3HaYeHUs MWHGopMaumMmM W LUeneBon ayauTopuu, BbliOMpas
onTuManbHyo opMy NpeacTaBneHns U BU3yanmsauum.

KOMMyHMKaTMBHbIe YHUBepcasnbHble y‘-IGGHbIe AeucTBuUA:

OCyLLeCTBNATbL ObLLEHNEe Ha YpoKax (OU3MKM U BO BHEYPOUYHOW OeATerNIbHOCTY;
pacrno3HaBaTb NPeanOCbINKN KOHASTUKTHBLIX CUTYaUUn U cMardaTb KOHQMUKTI;
Pa3BEPHYTO M JIOTMYHO M3MaraTb CBOK TOYKY 3PEHUA C MCMNOSIb30BaHUEM
A3bIKOBbIX CPEACTB;

NOHMMATb M MCNOSb30BaTb MNpeuMyLlecTBa KOMaHOHOW WM WUHAMBMAYanbHOW
paboThl;

BblbnpaTb TeEMaTUKy WU METOAbl COBMECTHbIX OENCTBMA C YYETOM 0OLLMX
MHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YfieHa KOSnekTuBea;

npuHMMaTb  LUEenM  COBMECTHOWM  OEeATEeNbHOCTW,  OpraHuM3oBbiBaTb W
KOOPANHMPOBATb AEUCTBUSA MO €€ LOCTMXKEHMUID: COCTaBnATb NiaH OEeUCTBUN,
pacnpeensaTb ponn ¢ y4ETOM MHEHUM y4acTHUMKOB, 0bCyxaaTb pes3ynbTaTbl
COBMECTHOW paboThl;

OLEeHMBATb Ka4eCTBO CBOEro BKIlada WM Kakgoro y4yacTHMKA KOMaHObl B 06N
peaynbTaT No pa3paboTaHHbIM KPUTEPUSAM;

npegnaratb HOBble€ TMPOEKTbl, OLEHMBATb WMAEM C NO3ULMA  HOBW3HBI,
OPUTMHANbHOCTN, NPAKTUYECKON 3HAYNMOCTHU;

OCYLLEeCTBNATb MO3UTUBHOE CTpaTernyeckoe nosefeHue B pasfiMyHbIX
CcUTyaumsix, NposBNATbL TBOPYECTBO 1 BOOOpaxkeHue, bbiTb MHULMATUBHBIM.

PerynatuBHble yHuBepcanbHble y4eOHble AeNCTBUSA
CamoopraHusauums:

CaMOCTOATENbHO OCYLLECTBNATb MO3HABaTENbHYIO AesATenbHOCTb B obnactu
U3MKN M aCTPOHOMMUM, BbISBNATL Npobnembl, CTaBUTb U POPMYNMPOBATb
CcOOCTBEHHbIE 3aa4u;

CaMOCTOATENbHO COCTaBNATb MMaH peLleHUs PacyYETHbIX U KavyeCTBEHHbIX
3agay, nnaH BbINOMHEHUSA MpakKTUYeckorn paboTbl C YYETOM UMELLMXCH
pecypcoB, COBCTBEHHbLIX BO3MOXHOCTEN U NPeANOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTyaLUsM;

paclwnpsaTb pamKkn y4ebHoOro npeameTa Ha OCHOBE NUYHbLIX NPeanoYTeEHUN;
Aenatb OCO3HaHHbIM  BbIOOP, aprymeHTMpoBaTb ero, OpaTb Ha cebsa
OTBETCTBEHHOCTb 3a peLUeHuE;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

cnocobcTBoBaTb (POPMUPOBAHUIO U MPOSBIIEHUIO apyauuun B obnacTtu
U3MKK, MOCTOSHHO MOBbIWATb CBOW OOpas3oBaTeNbHbLIA U KyNbTYPHbIV
YPOBEHb.

CaMOKOHTpPONb, SMOLMOHANbHbIN UHTENNEKT:



AaBaTb OLEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTUBbI B OEATENbHOCTb,
oueHMBaTb COOTBETCTBUE Pe3ynNbTaToB LesisaMm;

BNnageTb  HaBblkaMM  MO3HaBaTENbHOM  pedrieKcMn  Kak  OCO3HaHUS
COBEpLUAEMbIX OEWCTBUA U MbICIIUTENbHbBIX MPOLIECCOB, MX pPe3ynbTaToB WU
OCHOBaHWM;

MCNonb3oBaTb NPUEMBI pedhnekcun nst OUeHKU cuTyauun, Belbopa BEPHOro
peLlleHus:;

YyMETb OLEHMBaTb PUCKM W CBOEBPEMEHHO MNPUHMMATb pPEeLUeHMst No KX
CHWXEHWUIO;

npMHUMaTb MOTUBbBI M aprymMmeHTbl [Opyrux TrMpu aHanum3e pesynbTaToB
OEATENbHOCTMU;

npuHUMaTb cebsi, NOHMMasa CBOW HEAOCTaTKN U JOCTOMHCTBA;

NPUHUMATL MOTMBbI W apryMeHTbl Apyrux nNpu aHanumse pesynbTaToB
NEeATENbHOCTH;

npu3HaBaTb CBOE NpaBoO U NPaBoO APYrnX Ha OLLMOKMN.

B npouecce OOCTMXEHUA NMUYHOCTHLIX Pe3ynbTaToB OCBOEHUS nporpamMmmbl No ousmnke
ONs1 ypoOBHA cpefHero obuwero obpasoBaHus y 00y4valoLWMXCA COBEPLUEHCTBYETCA
9MOUMOHAsbHbIM NHTENNEKT, npegnonaratowmn copmMmMpoBaHHOCTb:

CaMOCO3HaHWs, BKOYaroLero cnocobHOCTb NOHMMAaTbL CBOE 3MOLIMOHaNbHOEe
COCTOsIHME, BUOETb HanpaBneHus pas3BuTUs COOBCTBEHHOW 3MOLIMOHANbHON
cepbl, 6bITb YBEPEHHBIM B cebe;

CaMoperynupoBaHunsi, BKMOYAKOLWEro CaMOKOHTPOMb, YMEHMe NpuHMMaTh
OTBETCTBEHHOCTb 3a CBOE MNOBeAEeHMe, CnocoOHOCTb aganTMpoBaTbCa K
9MOLMOHANbHBIM  M3MEHEHMAM W  MPOSBNATE MBKOCTb, ObiTb OTKPbITbIM
HOBOMY;

BHYTPEHHEN MOTMBALMKM, BKMAOYAKOLWEN CTpeMMeHMe K OOCTMXKEHUIO Lenu u
ycnexy, onTMMU3M, MHULMATUBHOCTb, YMEHME AENCTBOBATb, UCXOASA M3 CBOUX
BO3MOXHOCTEWN;

aMnaTun, BKNOYarLWwen CrnocobHOCTb MOHUMAaTb 3MOLMOHANbHOE COCTOSIHME
APYTUX, Y4uTbiBaTb €ro npuv OCYLIECTBNEHUN OOLEeHns, CnocoBHOCTb K
COYYBCTBUIO 1 CONEPEXNBAHUIO;

coumarnbHbIX HaBbIKOB, BKITHOYAOLLMX CMOCOBHOCTb BbICTpanBaTb OTHOLLEHMWS C
ApYrMMu ntoabMun, 3a60TUTLCSA, NPOSABNATbL MHTEPEC U paspeLlaTb KOHINKTI.

NMPEAMETHBIE PE3YJIbTATHI

K koHUy o0y4veHunsa B 10 knacce npegMeTHble pes3ynbTaTbl Ha yriyb6rnéHHOM ypoBHE
AOSDKHbI OTpaXKaTb COPMUPOBAHHOCTL Y 0ByYaloLLMXCS YMEHWUM:

NOHUMATb POSlb PU3NKMU B SKOHOMMUYECKOW, TEXHOSTOrMYECKON, 3KONOrMYECKON,
coumanbHOM M 3TUYECKOW chepax OeATenbHOCTU 4enoBeka, pofib U MecTo
PoM3NKN B COBPEMEHHOM HAy4yHOM KapTWUHE MMUpa, 3HA4YeHUe onucaTesnbHOW,
cucTeMaTusnpyrolen, OBBACHUTENBHOM U NPOrHOCTUYECKON  OYHKLNIA
JPM3MYECKON TEOPUU — MEXAHWUKN, MOSEKYNAPHON (PU3NKU U TEPMOANHAMMKM,
ponb un3n4yeckon Teopun B OOPMUPOBAHUM MPeLCTaBEHNUN O (PU3NYeCcKomn
KapTuHe Mupa;

pasnuyaTb YCNnoBUs NPUMEHUMOCTU Moaerien OM3nYecKknx Tern U npoueccoB
(aBNeHnn): unHepumanbHas cucTeMa OTCY€Ta, abconiTHO TBEpPAOE Teno,
MaTepuanbHas TO4Yka, pPaBHOYCKOPEHHOE [AOBWXeHune, cBoOOaHOe nafeHwue,
abconoTHO ynpyras gedopmauumsi, abConTHO ynpyroe u  abConioTHO



Heynpyroe CTONIKHOBEHWS, Mogenu rasa, >XWOKOCTM U1 TBEPAOro
(kpucTtannuyeckoro) Tena, uaeanbHbIM ras, TOYEYHbIN 3apsg, OOHOPOAHOE
aneKTpuyeckoe rnone;

pasnuyatb ycnosus (rpaHuubl, 06ractn) NPUMEHMMOCTU OPU3NYECKMX 3aKOHOB,
noHMMmaTb  BceoOWMM  xapaktep  yHOAMEeHTalnbHbIX  3aKOHOB n
OrpaHNYeHHOCTb NCNOSIb30BaHUS YaCTHbIX 3aKOHOB;

aHanuampoBaTb N OOBACHATL MEXaHNYEeCKME NPOLIECCHI U SABMIEHUS, UCMOMb3YS
OCHOBHbI€E MOMOXEHUSI N 3aKOHbl MEXaHUKN (OTHOCUTENTbHOCTb MEeXaHN4YeCKoro
ABWXKEHUS, doopmynbl KNHEMaTUKK PaBHOYCKOPEHHOIO  OBWXKEHMWS,
npeobpasoBaHusa Manunesa Ons CKOPOCTU N NepemeLLeHns, 3akoHbl HbloToHa,
NPUHUMN OTHOCUTENbHOCTU [anunes, 3akOH BCEMWPHOIO TArOTEHMUS, 3aKOHbI
COXpaHeHUs MMMyNnbCa WU MeXaHU4YeCKOW 3Heprun, cBA3b paboTbl cunbl C
N3MEHEHNEM MeXaHUYeCKOW 3HEeprun, ycrnoBusa paBHOBECUS TBEPAOro tena),
npy 3TOM MCMOMb30BaTb MareMaTuyeckoe BblpaXXeHue 3aKOHOB, YKasblBaTb
yCroBus MPUMEHMMOCTU (PU3NYECKMX 3aKOHOB: npeobpasoBaHun [anunes,
BTOPOro U TpeTbero 3aKoHOB HblOTOHA, 3aKOHOB COXpaHEHUst UMNyrnbca WU
MEeXaHU4YeCKON 3Heprnmn, 3akoHa BCEMUPHOIO TArOTEHWS;

aHanuanpoBaTb M ODOBLACHATbL TENsoBble NPOLECChHl U SABMAEHWUSA, UCMNOSb3ys
OCHOBHble nonoxeHns MKT w©n  3akoHbl  MONEKYNnApHOM  OU3UKN U
TepmMoanHamMuKku (CBA3b AaBleHUs uaeasibHOro rasa co cpeHen KUHeTUYEeCKoN
SHeprven TensoBOro [ABMXEHUST W KOHLEHTpauuen ero Monekyn, CBSA3b
TemnepaTypbl BelecTBa CO CpedHen KUHEeTUYECKOM 3IHepruen TenroBoro
ABWKEHUS ero 4yactuy, CBA3b [aBfeHnd naeanbHOro rasa € KOHUeHTpauunen
MOJSIEKYS U ero Temnepartypon, ypasHeHne MeHaeneesa—KnanenpoHa, nepsbIin
3aKOH TEPMOANHAMUKMK, 3aKOH COXPaHEHUSA SHEPrun B TEMNSIOBLIX NpoLeccax),
npy 3TOM MCMOMb30BaTb MareMaTuyeckoe BblpaXeHue 3aKOHOB, YKa3biBaTb
yCroBusi MPUMEHUMOCTU ypaBHeHna Mengeneesa—KnanenpoHa;
aHanuanpoBaTb U OBBACHATL ANEKTPUYECKMEe ABMEHUSA, UCMNOSb3ys OCHOBHbIE
NOMNOXEHNA N 3aKOHbI SNEKTPOANHAMUKN (3aKOH COXPaHEHUS INEKTPUYECKOro
3apsiga, 3akoH KynoHa, noTeHUManbHOCTb 3feKTpocTaTUYeckoro nons,
NPVHLUMN CYyNneprno3numm 3neKTpuYecknx nonen, npu 3ToM ykasbiBasi yCroBUS
NPUMEHNMOCTN 3aKkoHa KynoHa, a Takke NpakTU4eCKN BaKHble COOTHOLLEHUS:
3akoHbl Oma anga yyactka uenu n ang 3aMKHYTOW 9NeKTPUYECKON Lienu, 3aKoH
bxoyna—fleHua, npasuna Kupxroda, 3akoHbl Papages Ans anekrponusa);
onucbiBaTb  (puU3nYeckne npoueccbl M SABMNEHUs, WCNOMb3ys BeSIUMYUHbI:
nepemMeLleHne, CKOPOCTb, YCKOpPeHue, UMMynbC Tena v CUCTeMbl Tes, cuna,
MOMEHT cunbl, JaBreHune, noTeHumanbHas 3Heprusi, KUMHeTu4ecKas aHeprus,
MexaHuyeckass aHeprusi, paboTa cwunbl, LEHTPOCTPEMUTENBHOE YCKOPEHUE,
cuna  TSKeCTW, cuna  ynpyroctu, cuna TPEHUs,, MOLLHOCTb, 3Heprus
B3aMmoaencTana tena ¢ 3emnén B6nu3m e€ noBepxHOCTU, AHEPrus ynpyrowm
aedopmMauun nNpyXuHbl, KONMMYECTBO TennoTbl, abcontoTHas TemnepaTypa
Tena, paboTa B TepMOAMHAMWKE, BHYTPEHHSS 3HEpPrns wuaearnbHOro
OAHOATOMHOrO rasa, paboTta ugeanbHOro rasa, OTHOCUTESIbHAsA BAXHOCTb
Bo3gyxa, KIO woeanbHoOro TenmnoBOro ABUratens; 3rekTpuyeckoe rorne,
HaNPSXKEHHOCTb  QNEKTPUYECKOro MOMSA, HanpsHKEHHOCTb MOMA  TOYEYHOro
3apsiga Unu 3apsbkKeHHOro wapa B BakyymMe W B OWSNEeKTpuKe, noteHuman
SNEeKTPOCTaTUYECKOro Nnosis, pasHoOCTb MOTEHUMANOB, ANEeKTPOoABMXKYLLAsa cuna,
cuna Toka, HanpsKeHue, MOLUHOCTb ToKa, aneKkTpuyeckas €MKOCTb MI0CKOro
KOHAeHcaTopa, COMpPOTMBIIEHME Yy4yacTka uenu C nocnefoBatenbHbIM U



napannenbHbiM COoeMHEHWEM pPe3NCTOPOB, 3HEPrns SMNeKTPU4ecKoro mnons
KOHAeHcaTopa;

00BACHATL OCOBEHHOCTU NPOTEKaHUS PU3NYECKUX SABIIEHUIN: MeXaHW4eckoe
ABWXeHWe, TernnoBoe OBWXEeHMe 4acTuy BellecTBa, TENnoBoe paBHOBeECKE,
BpoyHoBCKoe ABwxeHue, anddys3ns, McnapeHue, KUNeHne u KoHOeHcauums,
nnaefneHMe U1 KpUcTannusauusi,  HanpasfieHHOCTb  Tenronepeadu,
SneKkTpusaums  Ten, SKBUMNOTEHUMANbHOCTb  MOBEPXHOCTU  3apsKEeHHOro
NPOBOOHUKA;

NpoBOAUTbL UCCedoBaHWE 3aBUCUMOCTU OAHOW (PU3NYECKON BESIMYUHBLI OT
APYron C UCNONb30BaHUEM MNPAMbIX WU3MEPEHWUN, MPU 3TOM KOHCTpyMpoBaTb
YyCTaHOBKY, (bMKCUpoBaTb pesynbTaTbl NOSyYEHHOW 3aBUCUMOCTU (PU3NYECKNX
BENUYNH B BUAE rPadoMKoB C Y4ETOM abCOMOTHBIX MNOrPELLUHOCTEN N3MEPEHUIA,
Aenatb BbIBOAbI MO pe3ynbTaTaM UccrneaoBaHns;

NPOBOAUTb KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENUYNH, NMPU 3TOM BblbUpaTh
ONTUManbHbIN MeToL U3MepPeHUsi, oLueHMBaTb abCoNOTHbIE U OTHOCUTESbHbIE
NOrpeLIHOCTM NMPSMbIX U KOCBEHHbIX N3MEPEHUI;

NPOBOAUTL OfMbITbl MO MPOBEPKE MNPEeASIOKEHHON ruMnoTesbl: MNfaHNMpoBaTb
9KCNepuMeHT, cobupaTb 9SKCNepUMEHTanbHYK YCTaHOBKY, aHanM3npoBaTtb
nonyyeHHble pesynbTaTbl W Adenatb BbIBO4 O cTaTyce NpeaioXeHHON
rmnoTessbl;

cobniogate npasuna 6es3onacHoro Tpyga npwv nNpoBefeHUN UCCrefoBaHUn B
pamkax y4ebHOro akcnepumMmeHTa, NnpakTukyma n ydebHo-nccrneaoBaTenbCckon 1
NPOEKTHON [eATeNbHOCTU C UCMONb30BaHUEM WU3MEPUTESTbHBIX YCTPOUCTB U
nabopatopHoro obopyaoBaHus;

pellaTb pacy€THbIE 3aa4vn C ABHO 3aaHHOWN U HESIBHO 3aaHHON (OU3NYECKOMn
MOAENbI0: Ha OCHOBaHWWM aHanu3a ycnoBua 0OOCHOBbIBAaTb  BbIGOP
dumsmyeckon Mogenun, oTeBevawuwen TpeboBaHMAM 3agayvn, NPUMEHATb
dopMyrbl, 3aKOHbI, 3aKOHOMEPHOCTU U MOCTynaTbhl PU3NYECKMX TEOPUA NpU
MCNOMb30BaHMM MaTeMaTUyeckux MeTOAOB pelleHnd 3agad, npoBOAUTb
pPacyé€Tbl HA OCHOBAHUM UMEKLUNXCA AAHHbIX, aHanM3npoBaTb pes3ynbTaTbl U
KOPPEKTUPOBaTb METOAbI PeLUeHUsI C YHETOM MOMYyYEHHbIX Pe3yrbTaToB;
pelwaTtb KadeCTBeHHble 3adayun, Tpebylouwme NpUMEeHEHNS 3HAHUA U3 PasHbIX
pasgenos Kypca (husuku, a Takke WHTerpaumm 3HaHui U3 Opyrux npegmeTos
€CTEeCTBEHHO-HAYy4YHOro  UMKMAa:  BbiICTpamBaTb  JIOTUMYECKYHD  LEeMOYKYy
PacCy>XEeHMM C OnopoM Ha W3YYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
domanyeckme sBneHns;

MCNonb30BaTbh TEOPETUYECKME 3HAHUSA OS5 OO BACHEHNSA OCHOBHbLIX MPUHLUMNOB
paboTbl N3MepUTENbHLIX  NPUOOPOB,  TEXHUYECKUX  YCTPOMUCTB U
TEXHOJSTOrMYeCcKMx NpoLEeccos;

NpPUBOOUTL NPUMEpPHLI BKaga POCCUUCKUX U 3apyBeXHbIX YYEHbLIX-OU3MKOB B
pasBuMTME HayKu, B OOBACHEHWE NPOLECCOB OKpYXatolero Mupa, B pasBuTue
TEXHUKN N TEXHONOINI;

aHanuaupoBaTb M OLEHMBaTb MNOCneacTeus GbITOBOM U MPOM3BOACTBEHHOM
AEeATENbHOCTM YernoBeka, CBS3aHHOM C (bM3n4ecKnmMm npoleccamu, ¢ nosnumm
9KONornyeckom 6e3onacHocTy, npegcraBneHnn o] paunoHansHOM
NpUPOLONONb30BaHMN, a Takke pasyMHOM UCMOMb30BaHUM JOCTUXKEHUA HaYKK
N TEXHONOMMI ANa fanbHenWero passnuTnsa Yenoseveckoro obLecTsa;
NPUMEHATb pasnnyHble Ccnocobbl paboTbl C MHGOpMauven U3nYeckoro
cogepXaHnss  C  UCMNONb30BaHMEM  COBPEMEHHbIX  MH(OPMALMOHHbIX
TEXHOSOrMn, nNpu 3TOM WUCNOMb30BaTb COBPEMEHHbIE WMH(OPMALMOHHbIE



TEXHOMNOrMM Anga noucka, nepepaboTkm n nNpeabsBreHns y4ebHoW U HayyHo-
nonynapHom NHopmaumu, CTPYKTYpUpPOBaHUS n NHTepnpeTauum
WHoOpMaUuK, MOMYYEHHOM U3  PasfIMYHbIX  UCTOYHMKOB,  KPUTUYECKM
aHanuampoBaTtb nosiyyaemMyo MHPOPMaUnio N OueHMBaTb €€ OOCTOBEPHOCTb
Kak Ha OCHOBE WMMEILUMXCH 3HaHWW, TaKk U Ha OCHOBE aHanusa MCTOYHWKA
NHdopMaLunu;

NPOSIBIATbL OpraHM3aLMOHHbIE N NO3HaBaTeSlbHbIE YMEHUS CaMOCTOATENbHOMo
nNpnobpeTeHns HOBbIX 3HaHUIN B MPOLIECCE BbINOSIHEHUSA MPOEKTHbIX U y4ebHO-
nccnegoBaTenbCkux paboT;

pabotatb B rpynne C WCMNOSIHEHWEM pPasnU4YHbIX CcouManbHbIX pPoOnewn,
nnaHnpoBaTtb paboTy rpynnbl, paunoHanbHO pacnpenensTb AeATeNnbHOCTb B
HeCcTaHOapTHbIX CUTyauusx, aJeKBaTHO OueHVBaTb BKNag Kaxgoro u3
YYaCTHUKOB Fpynnbl B peLleHne paccMmatpmBaemon npobnemel;

NposBNATL MOTMBaUMIO K Oyayuienn npodeccuoHanbHOM AeATerIbHOCTU Mo
cneumanbHOCTAM (PU3NKO-TEXHUYECKOro Npodouns.

K koHUy oby4veHunsa B 11 knacce npegMeTHble pesynbTaTbl Ha yriyb6rnéHHOM ypoBHE
AOJDKHBI OTpaXkaTb COOPMUPOBAHHOCTL Y 0ByYaroLMXCA YMEHWM:

NOHUMATb POSfib PU3UKN B IKOHOMUYECKON, TEXHOSTOrMYECKON, CoLManbHON U
3TU4ecKon cdhepax [eATenbHOCTU 4enoBeka, pofib U MecTo (OU3MKU B
COBPEMEHHOM Hay4YHOM KapTUHE Mupa, POSfib aCTPOHOMWUKM B MNPaKTUYECKOW
AEATENbHOCTM 4YenoBeka W AdanbHenweM HayyYHO-TEXHUYECKOM pasBUTUN,
3HayeHne onucaTenbHOW, CUCTEMATU3MPYIOLEN, OOBACHUTENBHON U
NPOrHOCTUYECKON  (PYHKUMN  (PU3BNYECKON Teopun — 3NeKTPoaMHAMUKM,
cneuvanbHOM  TeopuMm  OTHOCUTENBbHOCTU,  KBAHTOBOW  (ODU3UKKW,  pPOSib
dmamyeckon Teopun B POPMUPOBAHUN NPEeACcTaBfieHUA O  (PU3NYECKON
KapTMHe Mupa, MeCTO ((pu3mMyeckon KapTuHbl Mupa B oOwem psgy
COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX NpeacTaBieHnin o NPUPoAE;

pasnuyaTb YCNoBUS NPUMEHUMOCTU Moaenen U3MYeckux Tesn M npoLeccoB
(fBNEeHnn): oQHOPOAHOE 3NeKTpuyeckoe W OAHOPOAHOE MarHWUTHOe nons,
rapMmoHundeckne  konebaHusa, MaTeMaTtUyecKMn — MadATHWUK,  uaeanbHbln
NPY>XUHHBIA MaATHUK, rapMOHMYECKME BOMHbI, MAeanbHbIn KonebaTenbHbIN
KOHTYp, TOHKas NUH3a, Modernen atoma, aTOMHOro siapa M KBaHTOBOW MoAenu
cBeTa;

pasnuyaTb ycrnosus (rpaHuubl, 0651acTn) NPUMEHNMOCTU PU3NYECKUX 3aKOHOB,
noHMMaTb  BceoOWMM  xapaktep  dyHOAAMEHTanbHbIX  3aKOHOB W
OrpaHMYeHHOCTb NCMNOSb30BaHUS YaCTHbIX 3aKOHOB;

aHanuampoBaTb W OOBACHATbL 9SNEKTPOMarHUTHble MPOLEeCChl U  SBMEHUS,
NCMOMb3yd OCHOBHbIE MONOXEHUS N 3aKOHbI 3NEKTPOANHAMUKU U cneLmanbHON
TEOPUN OTHOCUTENBHOCTU (3aKOH COXpaHEHUs ANEeKTpPUYeCcKoro 3apsga, cuna
Amnepa, cuna JlopeHua, 3aKOH aneKTpoMarHMTHOM UHAYKUMK, npasuno JleHua,
cBa3b OC caMOMHOYKUMN B 3fIEMEHTE 3MEKTPUYECKOM LEenu CO CKOPOCTbIO
M3MEHEHNA Curbl TOKa, MOCTynaTbl crneuuanbHOW Teopuu OTHOCUTENBbHOCTU
OWNHWTENHA);

aHanuanpoBaTb N OOBACHATbL KBAHTOBbLIE MPOLECCHI U SBIIEHUS, MUCMNOSb3yS
NONOXEHNA KBAHTOBOM hU3NKM (ypaBHeHWe JnHWTenHa anga doTtoadpdekTa,
nepBbIn n BTOPOW noctynarbl bopa, npUHUMN COOTHOLLEHUS
HeonpegenéHHocTen [enseHbepra, 3akOHbl COXpPaAHEHWA 3apsiAOBOro U
MacCOBOIrO 4YMCerl U 3Heprun B SOEPHbIX peakuusix, 3aKoH pagnoakTUBHOMO
pacnaga);



onucbiBaTb (PuU3NYeckne npoueccbl M  SBNEHUs,, WCNOMb3ys BeENMYMHbI:
HaNPSYKEHHOCTb  3MEKTPMYECKOro Mons, noTeHuman aSnekTpocTaTu4yecKoro
nossl, pasHOCTb NOTEHUMANOB, 3MIEKTPOABMXKYLLAA cuna, UHOYKUNA MarHUTHOMO
nond, MarHUTHbIM NOTOK, cuna Amnepa, MHAYKTUBHOCTb, 3MEKTPOABWMXKYLLAS
cvna CaMOUHAOYKUMW, SHEPrMs MarHUTHOrO nons npoBOAHMKA C  TOKOM,
PENATUBUCTCKMA WUMMNYNbC, MOMHasi 3HeEprusi, 3Heprnst nokos csobogHON
YyacTuubl, 3Heprnsa 1M MMMNynbCc (PoTOHA, MaccoBOe 4YUCNO M 3apsag S4pa,
SHeprus cBs3u S4pa;

006BACHATD ocobeHHOCTH npoTekaHus PUr3NYECKMX SIBMEHUN:
ANEeKTPOMarHUTHaa WHAOYKUMS, CaMOMHAYKUMS, Pe30HaHC, WHTepdepeHums
BOMH,  Audpakumsi, Oucnepcusi, MNOSIHOE  BHYTPEHHEE  OTpaXeHue,
doToanekTpuyeckni acbdekT (poToadhdekT), anbda- n beta-pacnagbl A4ep,
ramma-uanyyeHne sgep, msmyeckme NpUHUMMbLI CNEKTPanbHOro aHanusa u
paboTbl nasepa;

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

CTPOUTb M30bpaxeHne, co3gaBaemMoe MIOCKUM 3epKarioM, TOHKOW NMH30M, U
paccunTbiBaTb €ro XapakTepUCTUKY;

NPUMEHSTL OCHOBOMOSararLme acTPOHOMUYECKME MOHATUS, TEOPUN U 3aKOHbI
ANs aHanu3a n o6bACHEHMST PU3MYECKMX MPOLIECCOB, MNPOMCXOAALLUMX B
3Bé3dax, B 3BE3QOHbIX CUCTEMAax, B MeXranakTM4yeckon cpede; OBWKEHUS
HebecHbIX Ten, aBonoumn 38é3a n BecenenHown;

NpoBOOUTbL  UCCregoBaHWE  3aBUCMMOCTEN  (DU3NYECKUX  BESIMMMH  C
MCNONb30BaHMEM MPSAMbIX U3MEPEHWIA, MPU STOM KOHCTPYMpOBaTb YCTAHOBKY,
durKkcmpoBaTb pesynbTaTtbl NOYYEHHOW 3aBUCMMOCTU (PU3NYECKUX BENUYUH B
Buae rpadoukoB C Y4ETOM abCOSMOTHbLIX MOrpeLHOCTEN MU3MEPEHUN, aenaTb
BbIBOAbI MO pe3ynbTaTaM UCCNeaoBaHUS;

NPOBOAUTL KOCBEHHbIE N3MEPEHUS (PU3NYECKNX BENUYNH, NMPU 3TOM BblbUpaThb
ONTMMarbHbIN METOA U3MEPEHUS!, OLlEHNBATL abCOMOTHbIE U OTHOCUTESbHbIE
NMOrpeLUHOCTM NMPSIMbIX U KOCBEHHbIX N3MEPEHUN;

NPOBOAUTL OMbITbl MO MNPOBEPKE NPEASIOKEHHOW T[MMNOTe3bl: NiaHNpoBaTb
9KCNEepPUMEHT, cobupaTb SKCNEPUMEHTAnNbHYK YCTAHOBKY, aHanM3npoBaTtb
nonyyeHHble pesynbTaTbl M AenaTtb BbIBO4 O cTaTyce NpeaioKeHHON
rmnoTessbl;

onucbiBaTb METOAbI NOMTYYEHUST HAYYHbIX aCTPOHOMUYECKNX 3HAHWIA;
cobniogatb npasuna 6e3onacHoro Tpyga npu NpoBe4eHUN UCCNEeAOBaHWA B
pamkax y4ebHOro aKkcnepumeHTa, npakTukyMma n ydebHo-nccrneaoBaTenbCckon 1
NPOEKTHON OEeATENbHOCTU C UCMONb30BAaHUEM U3MEPUTESbHBLIX YCTPOWCTB U
nabopaTtopHoro obopyaoBaHus;

pellaTb pacyETHbIE 3a4a4m C SIBHO 3a4aHHOM M HEAIBHO 3adaHHOW hmnanyeckon
MOZENbIO: Ha OCHOBaHWMM aHanu3a ycrnoBusi Bblbupatb usanyeckme Moaenu,
oTBevawwme TpeboBaHMsAM 3agayun, MNPUMEHATb  QOPMYynbl,  3aKOHHbI,
3aKOHOMEPHOCTU M nocTynaTtbl (OU3MYECKMX TEOpUrM NpPU UCNOSIb30BaHMM
MaTtemaTU4Yeckux METOAOB pelleHns 3agad, nNpoBOAUTb pacdéTbl  Ha
OCHOBaHUM  MMEILWMXCA  [aHHblX, aHanuMauMpoBaTb  pe3ynbTatbl U
KOPPEKTUPOBATb METOAbI PELLEHUS C YH4ETOM MOSNYyYEHHbIX PE3yNbTaToB;
pelwaTtb KadeCTBEHHble 3adayun, Tpebylowme NpUMEHEHNS 3HAHUA U3 PasHbIX
pas3fenoB Kypca u3uKku, a Takke UHTerpaumMm 3HaHurM M3 apyrux npegmeTos
€CTECTBEHHO-HAy4YHOro  UMKNa:  BbICTpamBaTb  JIOTUYECKYKD  LENOYKy



pacCyXJeHUn C Onopou Ha WU3YyYEeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
domsnyeckme ABneHns;

MCNonb3oBaTb TeopeTU4eckne 3HaHNA AN O6BbACHEHNA OCHOBHbIX MPUHLMMNOB
paboTbl N3MepuTenbHbIX  NPUOOPOB,  TEXHUYECKUX  YCTPOWUCTB MU
TEXHOMNOrMYeCcKMX NpoLeccos;

NPMBOAUTL NPUMEPbLI BKIaga POCCUNCKUX U 3apyBexHbIX YYEHbIX-(OU3NKOB B
pasBuTME Hayku, B OOBACHEHWE NPOLECCOB OKpY)Xatollero Mmumpa, B pasBuTue
TEXHVKN U TEXHONOIMUI;

aHanuampoBaTb W OuUeHMBaTb MOCrneacTBuUs GbITOBOM M NPOU3BOACTBEHHOM
AEeATeNbHOCTM YerioBeka, CBS3aHHOM C (bM3n4ecKnmMm nporeccamu, ¢ nosuumm
3KONOrM4Yeckomn ©esonacHocTy, npeacTasneHumn o) pauMoHanbHOM
NpUPOLONONb30BaHMN, a Takke pasyMHOM UCMOMb30BaHUU OJOCTUXKEHUA HaYKU
N TEXHONOMMIN ANs AanbHenLWwero passmMTus YenoBeyeckoro obLecTaa;
NPUMEHATbL pasfiMyHble cnocobbl paboTbl C WMHMopMaumnen rUan4ecKoro
cogepXaHnss  C  WCMOMb30BaHMEM  COBPEMEHHbIX  UHAOPMALMOHHbIX
TEXHOSOrM, Npu 3TOM WUCNOMb30BaTb COBPEMEHHbIE WMH(OPMALMOHHbIE
TEXHOMNOorMM Anga noucka, nepepaboTkm U npeabaBrneHus yd4ebHom 1 HayyHo-
nonynsipHou MHdOopMaLmK, CTPYKTYpMpOBaHUS n UHTepnpeTaumm
WHpopMauuKn,  MNOSTIYYEHHON M3  PasfUYHbIX  MCTOYHUKOB,  KPUTUYECKM
aHanuaupoBaTb MNofnyyYyaemyr MHOpPMaLMI0 U oueHMBaTb €€ OOCTOBEPHOCTb
Kak Ha OCHOBE MMEILLMXCA 3HaHWW, Tak U Ha OCHOBE aHanu3a WCTOYHMKA
MHopMauuu;

NpoOSABNATL OpraHn3auMoHHbIE U NO3HaBaTENbHbIE YMEHUA CaMOCTOSATENBHOMO
nprobpeTeHns HOBbIX 3HAHUIN B NMpoLecce BbINOSIHEHNSA MPOEKTHbIX U y4eBHOo-
nccnegoBaTenbCckux pabor;

pabotaTb B Trpynne C MWCNOSIHEHUEM pPa3fiMYHbIX CouMaribHbIX ponen,
nnaHnpoBaTb paboTy rpynnbl, pauuoHanbHO pacnpenensaTb AeATenbHOCTb B
HeCcTaHOapTHbIX CUTyauusiX, adeKBaTHO OueHuBaTb BKMag4 Kaxaoro w3
YYaCTHUMKOB Fpynnbl B peLleHne paccmaTpmsaemon npobnemsi;

nNposiBNATL MOTMBaUMO K Oyayuiern nNpodeccuoHanbHOW AeATenbHOCTU Mo
cneumanbHOCTAM (PU3NKO-TEXHUYECKOrO Npodouns.



TEMATUYECKOE NMNJIIAHUPOBAHUE

10 KINACC
KonuyectBo 4yacoB OneKTPOHHbIe
Ne HauvmeHoBaHue pa3genoB u Tem K n (undppossbie)
n/n nporpamMmmbl Bcero OHTpOTbHbIE pakTutieckue obpa3oBaTesibHble
paboTbl paboTbl pecypcbl
Pasgen 1. HAYYHbIA METO NO3HAHUA NMPUPOAbI
1.1 Hay4HbIn MmeTo4 NO3HaHWA Npupoabl 6 Bubnmoreka LIOK
' https://m.edso0.ru/f16b68d7
Wtoro no pasgeny 6
Paspgen 2. MEXAHUKA
Bbubnnoteka LLIOK
2.1 Kuxematuka 10 1 https://m.edso0.ru/f16b68d7
Bbubnuoteka LUIOK
2.2 fivHamvka 10 https://m.edsoo.ru/f16b68d7
. Bubnuoteka LLOK
2.3 Craruka TEpAOrO Tena 5 1 https://m.edsoo0.ru/f16b68d7
BbubnuoTteka LUIOK
2.4 3aKOHbl COXpaHEHNSA B MEXaHUKE 10 1 https://m.edso0.ru/f16b68d7
Wtoro no pasgeny 35
Pasgen 3. MOJIEKYNIAPHAA ®U3UKA U TEPMOOUNHAMUKA
31 OcCHOBbI MONEKYNSAPHOKMHETUYECKOM 15 1 Bubnnoteka LLOK
' Teopum https://m.edso0.ru/f16b68d7
Bubnnoteka LLOK
3.2 TepmoguHamuka.TennoBble MalUNHbI 20 1 https://m.edso0.ru/f16b68d7
33 ArperaTHble COCTOSIHUA BellecTsa. 14 1 Bubnnoteka LLOK
' daszoBble nepexoapl https://m.edsoo.ru/f16b68d7
WTtoro no pasgeny 49
Pasgen 4. ANIEKTPOOAUMHAMUKA
4.1 OneKkTpuyeckoe none 24 1 BbubnuoTteka LIOK



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
https://m.edsoo.ru/f16b68d7

https://m.edsoo.ru/f16b68d7

Bubnnoteka LIOK

4.2 [MOCTOAHHLIN 3NEKTPUYECKNI TOK 24 1 https://m.edsoo.ru/f16b68d7
Bubnnoteka LLOK
4.3 ToKM B pasnnHbIX Cpenax 6 https://m.edsoo.ru/f16b63d7
Wtoro no pasgeny 54
Pasgen 5. PUSUYECKUU NPAKTUKYM
. Bubnnoteka LLOK
5.1 Puanecknn MpakTMkym 16 16 https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 16
PesepBHoe Bpems 10 Bubnuoreka LJOK
https://m.edsoo.ru/f16b68d7
OBLEE KOJIMYECTBO HACOB IO 170 8 16

NMPOIrPAMME



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 KINNACC

KonunyecTBO YacoB

ANEeKTPOHHbIe

Ne HauvmeHoBaHuMe pa3genoB n TemM K n (umbpoBbie)
n/n nporpammbi Bcero ongoanb'e pgxmqecxue obpas3oBaTenbHble
paboTbl paboTbl pecypcbl
Pazpgen 1. AIEKTPOOUHAMUKA
Bbubnuoteka LUIOK
11 MarkutHoe none 14 https://m.edso0.ru/39859ef1
Bbubnnoteka LLIOK
1.2 OreKkTpoMarHMTHas MHAYKUus 13 1 https://m.eds00.ru/39859¢f1
Wtoro no pasgeny 27
Pazpen 2. KOJIEBAHUA U BOJIHbI
Bbubnnoteka LLIOK
2.1 MexaHunyeckne konebaHus 10 https://m.edso00.ru/39859ef1
Bbubnuoteka LUIOK
2.2 OneKkTpoMarHuTHbIe KonebaHns 15 https://m.eds00.ru/39859ef1
23 MexaHunyeckne n 10 1 Bbubnnoteka LUIOK
' 3M1EKTPOMAarHUTHbIE BOSHbI https://m.edso0.ru/39859efl
Bbubnuoteka LUIOK
2.4 Onmuka 25 1 https://m.edso00.ru/39859ef1
Wtoro no pasgeny 60

Pasgen 3. OCHOBbI CMELIMAIIBHOU TEOPUU OTHOCUTEJIbHOCTU

BbubnuoTteka LUOK

3.1 Ochosbl CTO S 1 https://m.edso0.ru/39859efl
Wtoro no pasgeny 5
Pazpgen 4. KBAHTOBAA ®U3UKA
41 K . Bubnuoteka LLOK
' OPTYCKYNAPHO-BOTTHOBOM Ayanvam 15 https://m.eds00.ru/39859efl
4.2 dusmka atoma 5 Bubnmoreka LIOK

https://m.edso00.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
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

dun3mka aToOMHOro sgpa u
3NEMEHTapPHbIX YacTuL

WTtoro no pasgeny

4.3

Paspen 5. AJIEMEHTbl ACTPOHOMUU U ACTPOPUIUKA

OneMeHThI ACTPOHOMUU KN

5
25

Bubnnoteka LLIOK
https://m.edso0.ru/39859efl

Bubnnoteka LUOK

5.1 acTpodUn3nKn 12 https://m.edso0.ru/39859ef1
Wtoro no pasgeny 12
Pasgen 6. PUSUYECKUN MPAKTUKYM
6.1 Pur3nYEeCKNn NPaKTUKYM 16 16 Etlftlgg:l//}(gi::jasljc?rﬁ /398596f1
Wtoro no pasgeny 16
Paspen 7. O6OBLUAKLWEE MNOBTOPEHUE
Cucrtematusauus n obobLieHne
NPEAMETHOro COAePXaHMUA 1 onbiTa BubnmoTeka LIOK
7.1 AEeATeNbHOCTU, NPUOBPETEHHOIO Npun 15 https://m.edso00.ru/39859ef1
n3yveHum kypca pumsmkmn 10 — 11
Knaccos
Wtoro no pasgeny 15
Pe3epBHoe Bpems 10 Bubnmorexa LIOK
https://m.edso0.ru/39859ef1
OBLUEE KOJIMYECTBO YACOB NO 170 16

NMPOIrPAMME



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




NnOoyPOYHOE NMNIAHUPOBAHUE

10 KINACC
Ne KonunyecTtBo 4acoB Nata ANeKTPOHHbIe udpoBbIie
aln Tema ypoka Beero KoHTponbHble [lpakTtnyeckue n3yueHus o6pasoBaTenbHble
paboTbl paboTbl pecypchbl
1 dusunka — pyHgameHTanbHas 1 Bubnmnoteka LIOK
Hayka o npupoge https://m.edsoo.ru/1beef346
2 woron weonenosonmn 1 GuSMoTera LIOK
y https://m.edsoo.ru/3a7fde29
U3NYECKMX ABMEHNN
OKCnepuMeHT 1 Teopusi B
3 npouecce no3HaHus 1 Bubnmnoteka LIOK
npupoabl. HabnoaeHwe n https://m.edso0.ru/34c49931
AKCMEPUMEHT B OM3NKe
4 Cnocobbl nsamepeHusi 1 Bubnnoteka LIOK
PU3NYECKMX BENNYNH https://m.edsoo.ru/ca2def03
AbcontoTHas u
5 OTHOCUTESNbHas 1 Bubnnoteka LIOK
NOrpeLHOCTM N3MEPEHWUI https://m.edsoo.ru/7f18fda3
dU3N4ECKNX BENNYMH
MopaenupoBaHue B husuke.
Pornb 1 mecto cousnku B
o | Lo o |1 Suonoraca LOK
https://m.edsoo.ru/eabbded1
KapTWHbI MMpa, B
NpaKTUYeCcKon OeAaTenbHOCTU
noaen
MexaHn4yeckoe ABMXKEHME.
7 g?ﬁliﬁ?eil?oeciat; 1 Bubrmorexa LIOK
https://m.edsoo.ru/e9a52f02
MEXaHUYECKOro ABMKEHUS.
Mpsimasa n obpaTHas 3agaun
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MEXaHUKN

Pagwnyc-BekTop
MaTepuasibHON TOYKN, ero
NpoeKUMM Ha OCY KoopauHaT.

Bubnmnoteka LIOK

[BWXeHne no OKPYXHOCTH.

8 TpaekTopus. [NepemelleHue. https://m.edsoo.ru/30a108a5
CkopocTb. VX npoekumm Ha
ocu KoopauHaTt
PaBHomMepHOe
o | Momoreiios remcine Susruorera LOK
https://m.edsoo0.ru/89ba7190
paBHOMEPHOIO
NPAMOSTMHENHOIO ABMXEHUS
10 CrnoxeHune nepemeLieHnin n bubnuoTteka LIOK
ckopocTen. PelwwieHne 3agad https://m.edsoo.ru/761d18aa
HepaBHOMepHOe aBMXKeHNE.
11| Yoroperme Mpmmonmicinos GuGnotexa LOK
. https://m.edsoo.ru/a99549a7
OBWXEHNE C NOCTOSAHHbIM
YyCKOpEHMEM
12 | mbawonmeuors e GuGnvoTera LOK
https://m.edsoo.ru/b7560bbf
C MNOCTOSIHHbIM YCKOPEHMEM
CBobogHoe nageHue.
YckopeHue cBob6ogHOro
13 nageHusi. 3aBUMCUMOCTb BbubnuoTteka LIOK
KoopAuHaT, CKOPOCTH, https://m.edsoo0.ru/f738109c
YCKOPEHUSI OT BPEMEHUN N UX
rpadouku
14 gggl)ﬁz:ﬂirzeggh yrnom K Bubnnoreka LIOK
https://m.edsoo.ru/71cbb4f5
FOPU30OHTY
15 KpuBonvHenHoe OBuxXeHue. Bubnuoteka LLOK

https://m.edso00.ru/33196fbe
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Yrnosaga v nuHenHas
ckopocTb. lNepuog n
yacToTa.
LleHTpocTpemutensHoe n
NoJsiHOE yCcKopeHue

KoHTponbHas paboTa no

Bubnmnoteka LIOK

16 Teme "KnHemartuka" https://m.edsoo0.ru/1242{32¢e
MepBbIli 3aKOH HblOTOHA.

WHepumnanbHble CUCTEMbI

17 oTcyéta. MpuHumn Bubnnoteka LIOK
OoTHocuTenbHOoCTU [anunes. https://m.edsoo.ru/5a9e4a64
HenHepumanbHbie CUCTEMBI
OTCYéTa

I Suonorera LK

) https://m.edso0.ru/141d3837
HbloToHa. Macca

19 B3anmopenctBue Ten. Bubnmnoteka LIOK
TpeTnin 3akoH HbtoToHa https://m.edsoo.ru/57dba505
MpuvHUKMN cynepnosnumm cun.

20 PeweHune 3apay Ha Bbubnuoteka LIOK
NPUMEHEHNE 3aKOHOB https://m.edsoo.ru/bdf997fb
HbtoTOHA
3aKkoH BCEMUPHOro

21 gﬂKrI;)I/-IrBe:J'VII;I.-lTHOCTb Bubnuoteka LIOK

. . https://m.edsoo.ru/9aba2b0a
rpaBUTaLMOHHON N NHEPTHOM
Maccsbl

29 Cwuna TsSKeCTu 1 yCKopeHue Bubnmnoteka LIOK
cBOOOOHOro NageHus https://m.edso0.ru/22757f26
[1Bm>XeHne HeBGEeCHbIX Ten n

23 NX UCKYCCTBEHHbIX Bubnnoteka LIOK

cnyTHukoB. [NepBas
KOCMMUYecKas CKOPOCTb.

https://m.edsoo.ru/l11abfa0a
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3akoHbl Kennepa

Cwuna ynpyroctn. 3akoH

Bubnmnoteka LIOK

24 l'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cwuna TpeHus. NMpupoaa v BuGnmoTeka LIOK
25 BMAM OWN TREHAT. 5‘3‘"?‘.‘6””9 https://m.edso0.ru/1fa86499
A yHeToM https://m.edso0.ru/2cb29676
CUnbl CONPOTUBIEHNSA Ccpeabl
26 E:g;ggl:laequecme Bubnmoreka LIOK
https://m.edsoo.ru/a28aa7ad
aasnenuve. Cuna Apxnmvega
ABcontoTHO TBEPAOE TENO. Bubnmotexa LIOK
27 anc‘:TynaTeanoe $ Bubnmnoteka LIOK
palliateribHoe BIKEHNE https://m.edsoo.ru/2b95d57¢e
TBEPAOro Tena
o8 MOMEHT Cunbl OTHOCUTESbHO Bubnmnoteka LIOK
ocu BpaLleHus. Nneyo cuneol https://m.eds00.ru/653d3459
CnoxeHune cun,
NPUIOXEHHbIX K TBEPAOMY
29 Teny. LleHTp TsxecTu Tena. Bbubnuoteka LIOK
YcnoBusi paBHOBECKS https://m.edsoo.ru/9aa79a7d
TBEpaoro tena. Buapl
paBHOBECUS
Bubnmnoteka LIOK
30 Pewenne sana- https://m.edsoo.ru/dclcaacO
KoHTponbHas paboTta no BuGnmotexa LIOK
31 Teme 'D'”HaMW.(.a' Cratuka https://m.edsoo.ru/9f5a574c
TBEPAOro Tena
Mmnynbc matepuranbHon
TOYKWN, CUCTEMBI
32 MaTepuarnbHbIX Todek. LleHTp BbubnuoTteka LIOK

MaccC CUCTEMbI
MaTepuarnbHbIX TOYEK.
Teopema 0 OBMXKEHUN

https://m.edso0.ru/4bb8294b
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LieHTpa macc

NMnynbc cunbl n n3ameHeHue
nMmnyneca Tena. 3akoH

Bubnmnoteka LIOK

33 COXpaHeHust uMmnyrnbca. https://m.edsoo.ru/13f0a221
PeakTnBHOE OBWXKEHNE
MoMeHT nmnynsca
MaTepuarnbHON TOYKN.

34 MpeacrtasneHue o bubnuoTteka LIOK
COXpPaHEHMN MOMEHTa https://m.edso0.ru/d6532eb9
UMnNynbca B LeHTparbHbIX
nonsax

35 PeweHne 3agav Bubnmoreka LIOK

https://m.edsoo0.ru/f7706d63
PaboTta cunbl Ha Manom u Ha
36 ?gzﬁ:semcgoeepemememm. Bbubnuoteka LIOK
https://m.eds00.ru/913974c7
npeacraeneHue paboTbl
cunbl. MOLWHOCTbL Cunbl
KuHeTnyeckaa aHeprus.

37 Teopema 06 n3aMeHeHun Bbubnuoteka LIOK
KMHETUYECKON SHEPrnn https://m.edsoo.ru/9a5e2e74
MaTepuasnbHON TOYKM
lMoTeHumanbHble 1

| fonoreereie e Sutorera LK
B : https://m.edsoo.ru/554bafcc

TOpas Kocmuyeckas
CKOPOCTb
TpeTbs KOCMUYeckas
ckopocTb. CBA3b paboThl
39 HenoTeHUMarnbHbIX CUM C BbubnuoTteka LIOK

U3MEHEHMNEM MEeXaHNYeCKon
3HEpPrnmn cnctembl Ten. 3akoH
COXPaHEeHUs1 MeEXaHUYECKOW

https://m.edsoo.ru/f57b4e01
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3Heprmum

Ynpyrue n Heynpyrue
CTONKHOBEHUSA. YpaBHeHMe

Bubnmnoteka LIOK

40 BepHynnu ana ngeanesHomn https://m.edso0.ru/f30f43b6
XWAKOCTU
KoHTponbHas paboTta no Bubnmoteka LIOK
41 Teme "SaK..OHb' COXpaHeH!s B https://m.edsoo.ru/474e7c4a
MeXaHuKke
PasBuTne npeacraBneHun o
npupoae TennoThbl. EuGnvoreka LIOK
42 OcHosHele nonoxexns MKT. https://m.edsl(;lo.ru/bOa4445f
Ovddpysuns. bpoyHoBckoe
OBUXeHne
CTpoeHue razoobpasHblx,
XUOKUX N TBEPAbIX TE. Bubnmotexa LIOK
43 XapakTep ABWKEHNA 1 https://m.edsoo.ru/c44d02e2
B3aMMOJENCTBUS YacTu,
BellecTBa
Macca n pasmepbl MOSEKys
44 (aTtomoB). Konnyectso Bubnnoteka LIOK
BellecTBa. [NocTosaAHHasA https://m.edsoo.ru/c5b72ab7
ABoragpo
Temnepatypa. Tennosoe BuGnmoteka LIOK
45 pasHosecye. Llikana https://m.edso0.ru/0070d493
Lenbcus
Bubnnoteka LLOK
46 Peluenue sanay https://m.edsI(;lo.ru/153laba5
47 poeanbHbiv ras. [a3oBble Bubnmnoteka LIOK
3aKOHbI https://m.edsoo.ru/1deb2367
YpaBHeHne MeHaeneesa-
48 KJ?laneleOHa. PeﬂJeHme Bubnmoreka LIOK

3agay

https://m.edso0.ru/8d12c328
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AbcontoTHasa TemnepaTtypa.

Bubnmnoteka LIOK

49 3akoH [JanbToHa https://m.edsoo.ru/14e02d1f
o | Hoorboueocst s tnearicn Suomorera LK
https://m.eds00.ru/68878d51
KONM4YeCTBOM BeLLecTBa
"padmyeckoe
51 npeacraBneHne Bubnmnoteka LIOK
N30NpoLeccoB: U3oTepma, https://m.edso0.ru/1344327b
n3oxopa, nsobapa
Bubnnoteka LIOK
52 OckoBHoe ypasHerme MKT https://m.edso0.ru/c8094721
53 PeweHune 3apay Bubruoteka LIOK
https://m.edso0.ru/10265a05
CBsa3b abcontoTHON
TemnepaTtypbl
TepMoanHaMMUYEeCcKon
54 CUCTEMbBI CO CpeaHen https://m.edsoo.ru/c38af875
KMHETUYECKOWN SHEpPrnen
nocTynaTenbHOro TeNSI0BOro
OBWXEHNN €€ YacTul,
55 Smiiznl::;:anm 3HaHUM NO Bubruoreka LIOK
" " https://m.edso00.ru/09d12fd8
Teme "OcHoBbl MKT
56 KoHTponbHas paboTa no Bubnmnoteka LIOK
Teme "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoanHamuyeckasa
cuctema. 3agaHue BHELUHUX
ycnosuun ans T cuctemsl.
57 BHelHne v BHyTpeHHME Bubnuoteka LLOK

napameTpsbl. [MapameTpbl T
CUCTEMBbI KaK cpeaHue
3HAYEHUS BESTUYMH,
ONuCbIBaKOLLMX €€ Ha

https://m.edso0.ru/5f8d38a3
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MWKPOCKOMNYECKOM YPOBHE

HyneBoe Hayano

58 Cawonponssonswas GuGnmoTexa LIOK
P https://m.edsoo.ru/8ec512f0
penakcauus T[ cuctembl K
TEensnoBOMY paBHOBECUIO
o | Mo et e Suscresa LOK
pMOoA ol https://m.eds00.ru/29355001
NPUMEHNMOCTN 3TOM MOLENN
o | rosmene Merpersese Susruorera LOK
P 361D https://m.edsoo.ru/bal178d0
ANl BHYTPEHHEN 3HEPIrn
BblpaxeHne ona BHYTpeHHeN
3HEeprum ogHOaTOMHOIO Bubnmoteka LIOK
61 naeanbHOro rasa. )
K https://m.edsoo.ru/ac5cacl5
Ba3ncTaTn4eckme n
HecTaTu4eckne nNpoueccol
OnemeHTapHas paboTta B
62 TBeb?l-llvll/locfl'lV;?A“(:MKa%OTbl no Bubnuorexa LIOK
P https://m.edso0.ru/741d5738
rpacdouKy npouecca Ha pV-
anarpamme
Tennonepenadya kak cnocob
63 N3MEHEHNSA BHYTPEHHEN Bubnuoteka LLOK
3Heprumn T[] cuctemol 6e3 https://m.edso0.ru/3d734561
coBepLlueHnsi paboTbl
64 fg:ﬁgﬁuggb HOCTb Bubnuoreka LIOK
poBOA ’ https://m.edsoo0.ru/157b54cd
na3ny4yeHme
KonuyectBo TennoTsbl.
65 TennoémkocTb Tena. BbubnuoTteka LIOK

YpaensHaa n monapHas
TEennNoémMKoCTM BeLLecTBa.

https://m.edsoo.ru/7ba67355
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YpensHasa Tennota cropaHuA
Tonmnmea

Pac4éT konnyecTtsa TennoTbl

Bubnmnoteka LIOK

66 npu Tennonepeaave https://m.edsoo.ru/ldb5ad4e
67 npouscce. Mlapeat saror GuSnmoTexa LIOK
‘ https://m.edso0.ru/d8098824
TEPMOANHAMMUKN
KonuyectBo TENNOTHI U
63 paboTa Kak Mepbl bubnuoTteka LIOK
N3MEHEHNSA BHYTPEHHEN https://m.edsoo.ru/b047alcd
aHeprnn T[] cuctemsl
BTopown 3akoH
TepMoaNHaAMUKN OIS
69 paBHOBECHbIX U Bubnnoteka LIOK
HepaBHOBECHbIX MPOLECCOB. https://m.edsoo.ru/c6f4f464
HeobpaTumocTb NpUpoLHbIX
npoueccoB
20 MpuHUUNLI encTems Bubnnoteka LIOK
TennoBbixX MawwuH. KMO https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3Ha4YeHune Bubnnoteka LIOK
Krg. LUmkn KapHo https://m.edsoo.ru/fe3857b9
72 PeweHne 3agav Bubnuoreka LIOK
https://m.edsoo.ru/b3efal8b
OKonornyeckme acnekTbl
ra | henonssosenty e Suonoraca LOK
' o https://m.edso0.ru/9867aaa7
3arpsi3HEHNE OKpYXKatoLen
cpeabl
Bubnmnoteka LIOK
74 Pewenne sanau https://m.edsoo0.ru/c8c70432
75 O606LweHne un Bubnuoteka LLOK

cuctemMaTmaaumna aHaHum no

https://m.edso0.ru/28d62b3f
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76

77

Teme "TepmoanHamuka.
TennoBble MawnHbI"

KoHTponbHasa paboTa no
Teme "TepmoanHamuka.
Tennosble MaLWHbI"

MapoobpasoBaHue u
KoHAeHcauus. McnapeHne u
Knnenune. YaoenbHas TennoTa
napoobpasoBaHus

Bubnmnoteka LIOK
https://m.edsoo.ru/1b6e26c5

Bubnmnoteka LIOK
https://m.edso00.ru/6f8e6777

78

HacbliLeHHble n
HeHacbILWeHHbIe napbl.
KayecTBeHHasi 3aBUCUMOCTb
NNOTHOCTU U JaBneHns
HacbILWEHHOro napa oT
TemnepaTtypbl, UX
HEe3aBMCUMOCTb OT OObEMa
HacCbILLEHHOro napa.
3aBMCMMOCTb TeMnepaTypsbl
KUNeHuns oT AaBreHus B
YKMOKOCTU

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

79

80

BnaxHocTb BO3ayxa.
AbconTHas n
OTHOCUTESIbHada BIaXXHOCTb

PeweHune 3agay

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

BbubnuoTteka LIOK
https://m.edso0.ru/18e95ff3

81

Teépaoe Teno.
Kpucrannuyeckue u
amopdHble Tena.
AHM30TPONUS CBOUCTB
Kpucrannos

BubnuoTteka LIOK
https://m.edso0.ru/20a88a03

82

NnasneHuve n
Kpuctannuaauus. YaenoHas
TennoTa nnaBneHus.

BbubnuoTteka LIOK
https://m.edsoo.ru/6ee91e9f
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Cybnnmaumns

Hedopmauunm TBEpLOro

Tena. PactaxeHne n cxatue.

Bubnmnoteka LIOK

83 Cagur. Moayne tOHra. https://m.edsoo.ru/dalaabl0
Mpepen ynpyrux
nedopmauyunmn
Tennosoe pacluMpeHue

o | MeeocTeh e ren Suoncrera LK

o https://m.edsoo.ru/7ba5edf2
konebaHum YacTtul,
BelllecTBa

85 MpeobpasoBaHne aHepruun B Bubnmnoteka LIOK
dra3oBbIX Nepexogax https://m.eds00.ru/97a0672f

36 YpaBHeHue TennoBoro Bubnnoteka LIOK
banaHca https://m.edsoo.ru/ab1521fb

87 PeweHne 3agav Bubnuoreka LIOK

https://m.edsoo.ru/8ab7f40d
[MoBEpPXHOCTHOE HaTsHXKEHMeE.
KanunnapHble SBneHus.

88 [laBneHune noa Bubnnoteka LIOK
NCKPUBIIEHHON https://m.edsoo.ru/b42f1f97
NOBEPXHOCTbLIO XXUAKOCTW.
dopmyna Jlannaca
O6o6LieHne K

| ShcTeem e o Sutcrera LOK

https://m.edso0.ru/0b52575c
COCTOSIHMS BELLECTBa.
dasoBble nepexogbl”
KoHTponbHas paboTa no

90 Teme "ArperaTHble Bubnuoteka LLOK
COCTOSIHUSA BeLLEeCcTBa. https://m.edsoo.ru/7dc2a739
dasoBble nepexogbl”

91 OnekTpusaums Ten u eé Bubnuoteka LLOK
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NposiBrEHUS.
arnekTpuyeckun 3apag. [sa
BMAA 3NEKTPUYECKNX
3apsagos.. NpoBoaHUKH,
AN3NEKTPUKN 1
NoJsTynpOBOAHUKM

OrieMeHTapHbIN
ANEKTPUYECKMI 3apsa. 3aKkoH

https://m.edsoo.ru/laff445f

Bubnnoteka LIOK

92 COXpPaHEeHUs1 ANEKTPUYECKOro https://m.edsoo.ru/f49afd24
3apsga
o | Soommorencrane ssprce Suomorera LK
' https://m.edso00.ru/445b7746
KynoHa
Bubnmnoteka LIOK
94 PeweHnne 3apav https://m.edsoo.ru/6b87ecba
https://m.edsoo.ru/08fc19bc
95 | pefeTone va anepaOME GuGnvoTexa LIOK
https://m.edsoo.ru/05c6bfal
3apsabl
HanpsikéHHOCTb
3MEKTPMUYECKOro Nons.
o | HEoen ek T Suonorata LOK
https://m.edsoo.ru/3dac6957
3MEKTPMYECKOro nons.
OpHopoaHoe anekTpuyeckoe
none
MoTeHumnanbHOCTb
97 3eKTPOCTaTU4ECKOro noss. Bubnuoteka LLOK
PasHocTb noTeHumanos u https://m.edsoo.ru/80021447
HanpshkeHne
MoTeHumnanbHaa aHeprus Bu6nnoTeka LIOK
98 3apgaga B

ANEeKTpoCTaTn4eCKoM norsie.

https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
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

MNoTeHumnan
AMeKTpocTaTUYeCcKoro nong
CBA3b HanNpPsHKEHHOCTM Nons
N pa3HOCTM NOTEHLUMANoB

Bubnmnoteka LIOK

99 OS5 9NeKTpoCcTaTU4eCcKoro https://m.edsoo.ru/df7a6838
nons
100 MpuHUMN cynepnosunumm Bubnmnoteka LIOK
3NEKTPUYECKMX NoNnen https://m.edsoo.ru/Ocfe4a6c
101 PewweHune 3apay Bubruoteka LIOK
https://m.edso0.ru/5a582263
1oz | DoneTosetier sabnce Suomorera LK
9 https://m.edso0.ru/b297b5c3
3apsXKeHHOW cepbl
lMone paBHOMeEPHO
103 Liapa. lone pastovepo GuSMoTera LIOK
’ g y https://m.edsoo.ru/f7a665ee
3apshkKeHHON BGECKOHEYHOM
NAOCKOCTU
MpoBoAHUKK B
104 3MEeKTpOCTaTUYECKOM Mone. Bubnnoteka LIOK
Ycnosue paBHoOBeCUs https://m.edso0.ru/32405eab
3apsgos
105 nomymposomm 5 GuSnmoTexa LIOK
https://m.edsoo0.ru/060ebab5
3NeKTpocTaTM4EeCcKoM none
KoHaeHcaTop.
106 fonHe/:TeTE(?:x)?aCTb Bubnmnoteka LIOK
e : https://m.edso0.ru/845b4{73
ONeKTPOEMKOCTb NIIOCKOro
KoHAeHcaTopa
107 MapannensHoe coegnHeHne Bubnuoteka LLOK

KOHOEHCaTOopOoB

https://m.edsoo.ru/d11e8ce?



https://m.edsoo.ru/df7a6838
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

108 NocnepoBaTenbHoe Bubnmnoteka LIOK
coeIMHEHME KOHOEHCATOpPOB https://m.edso0.ru/1€992920

109 OHeprus 3apspKeHHOro Bubnuoteka LLOK
KoHOeHcaTopa https://m.edsoo.ru/73a34f18

Bubnmnoteka LIOK
110 PeweHne 3agav https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040

[BWXeHne 3apsKeHHOW BuGnmoteka LIOK

111 HacTllel B OAHOPOAHOM https://m.edsoo0.ru/8341d6ac
3MEKTPMYECKOM Mnone

112 PewweHune 3apay
ObobLuenme u . Bubnnoteka LIOK

113 cuctemartmnsauus 3aHaHun no https://m.eds00.ru/5752603f
Teme "3nekTpuyeckoe none" — :

114 KoHTponbHas paboTa no Bbubnuoteka LIOK
Teme "OnekTpudeckoe none" https://m.edsoo.ru/cefe90e9
Cwuna Toka. [oCTOSAHHbIN TOK.

115 Ycnosus cyLecTBoBaHUS Bbubnuoteka LIOK
NOCTOSIHHOIO https://m.edso0.ru/233311b5
3MEKTPUYECKOro Toka

116 NCTOYHMKM TOKa. Bubnnoteka LIOK
Hanpsikenune n 3C https://m.edso0.ru/0839a115
3akoH Oma gns yvacTka Bubnmotexa LIOK

117 Lenm. JnekTpuieckoe https://m.edsoo.ru/f14f251e
COMpPOTUBNEHNE
3aBUCUMOCTb
conpoTnanenms Bubnuoteka LLOK

118 OAHOPOAHOTO NpOBOAHIKa OT https://m.edsoo.ru/95fcdf51
€ro AnNuHbl U nrowaamn
nonepeYHoro ceyeHus

119 YaenbHoOe conpoTuBreHne BbubnuoTteka LIOK

BewecTBa. PeweHne 3agay

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



https://m.edsoo.ru/1e992920
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
https://m.edsoo.ru/437f8300

NocnepoBaTtenbHoe,

Bubnmnoteka LIOK

120 = napannenbHoe, CMeLlaHHoe https://m.edso00.ru/236f7e07
coeguHeHne NPOBOAHNKOB — '
Pac4yéTt pa3BeTBNEHHbIX Bubnuoteka LIOK
121 ANEKTPUHECKMX Lienen. https://m.edso0.ru/1794cf37
lMpasuna Kupxroda
Bubnmnoteka LIOK
122  PelweHve 3agav https://m.edso00.ru/3881b469
PaboTta anektpuyeckoro Bubnuoteka LIOK
123 = Toka. 3akoH [koyna — https://m.edsoo.ru/a3605c5c
JleHua
bubnuoTteka LIOK
124 PewweHve 3agav https://m.edso00.ru/6761bfOf
MOLHOCTb 9N1EKTPUYECKOrO Bubnuoteka LLOK
125 TOKa. TennoBas MOLUHOCTb, https://m.edso0.ru/99750a6f
Bblaensemasl Ha pe3ucrope
Bbubnuoteka LIOK
126 PelweHve 3anav https://m.edsoo.ru/eb72fc24
OLC v BHyTpeHHee Bubnmoteka LIOK
127 CONpPOTUBNEHNE UCTOYHMKA https://m.edsoo.ru/72d453af
TOKa - .
3akoH Oma gnsa nonHom Bubnuoteka LIOK
128  (3aMKHYTOI1) 3NeKTPUYECKON https://m.edso0.ru/221f40fb
uenu
Bubnmnoteka LIOK
129 PelueHve 3anav https://m.eds00.ru/3580b679
130 MOLLHOCTb UCTOYHMKA TOKa Et?[?;wr);eeﬁaslalf rﬁ/aan51d8
BbubnuoTteka LIOK
131 KopoTkoe 3amblkaHme https://m.eds00.ru/546f5632
132 KoHaeHcaTop B uenu Bubnmnoteka LIOK

NMOCTOAHHOIO TOKa

https://m.edso00.ru/35368f3e



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
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e

Bubnmnoteka LIOK

133 Peluenve 3anau https://m.edsoo.ru/4410cef0
134 Fﬁ;ﬁg:ﬁ::ﬁaq roTeme Bubnuoteka LLOK
. " https://m.edsoo.ru/a7340a29

3MEKTPUYECKMI TOK
PeweHne 3agay no teme Bubnmoteka LIOK

135 MocTosiHHbIn . " https://m.edso0.ru/744261b8
3MEKTPUYECKUIA TOK
PeweHne 3agay no teme Bubnmoteka LIOK

136 MocTosiHHbIn . " https://m.edsoo.ru/eb5d4687
3MEKTPUYECKNI TOK
O6obuieHne n

137 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "[1oCTOSAHHbIN https://m.edsoo.ru/bfd7a050
ANeKTpuyeckmm Tok"
KoHTponbHas paboTta no Bubnmotexa LIOK

138 Teme nOCTOﬂt'HbM., https://m.edso0.ru/1885ddf1
3MEKTPUYECKUIA TOK
AnekTpuyeckas
NPOBOAMMOCTb Pa3nnYHbIX Bubnmoteka LIOK

139 BELLECTB. INeKTPU4EcKMi https://m.edsoo0.ru/da794295
TOK B MeTannax.
CBepxnpoBOAMMOCTb
ONEeKTPUYECKNin TOK B

140 pacTBopax u pacnnasax Bubnmnoteka LIOK
ANEKTPONNTOB. 3aKOHbI https://m.edso0.ru/4b423491
dapages onsa anekrTponusa

141 OneKTpnYecknin ToK B rasax. Bubnuoteka LLOK
Mnasma https://m.eds00.ru/92d92f76
ONEeKTPUYECKNn TOK B

142 BaKkyyme. BakyymHble Bubnnorexa LIOK

npnobopsl

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



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
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160

143

144

OnNEeKTPMUYECKUIA TOK B
NnonynpoBOAHNKAX
MonynpoBoAHMKOBbIE
npubop.bl

Bubnmnoteka LIOK
https://m.edsoo.ru/ab61c660
Bubnmnoteka LIOK
https://m.edso00.ru/83622200

145

146

147

®dursnyecknin NpakTUKym no
Teme "VamepeHune cunbl Toka
N HaNpPsHXeHWs B Lenmu
NOCTOSIHHOrO TOKa npu
NMOMOLLIM aHanoroBbIX 1
LUMPOBBIX N3MEPUTENBHbIX
npubopos" nnn "3HaKoMCTBO
C undpposon nabopaTtopuen
no gmsuke. lNpumepsbl
n3mepeHuns pmanyecknx
BENWYMH NPU NOMOLLN
KOMMbIOTEPHbIX AAaTYNKOB"

dursnyecknin NpakTUKym no
Teme "3yyeHune
HEepPaBHOMEPHOIO ABWKEHUS
C Lenbio onpeaeneHmns
MrHOBEHHOM CKOpoCTH"

dunsnyecknin NPakTUKym no
Teme "NamepeHune
YCKOPEHUS npun
NPAMOSIMHEVHOM
pPaBHOYCKOPEHHOM ABVXEHUU
No HaKNOHHOW NJyIocKocTn"
unu "ccnepgosaHue
3aBMCUMOCTU NYTK OT
BpPEMEHU npun
paBHOYCKOPEHHOM
ABMKEeHNN"

bubnuoTteka LIOK
https://m.edso0.ru/5643ea56

Bbubnuoteka LIOK
https://m.edso0.ru/f629215f

Bubnuoteka LLOK
https://m.edso00.ru/6960b6ef

148

Pur3nyecKnin NPakTUKym rno

Bubnmnoteka LIOK



https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

149

Teme "smepeHune
ycKopeHusi cBo6oaHOro
nageHunsa" unun "NsyderHune
ABWXeHus Tena,
OpoLueHHoro
ropu3oHTanbHO"

dusnyecknin NpakTUKym rno
Teme "/3yyeHune gBuxeHus
Tena no OKPY>XHOCTU C
NOCTOSAHHOM NO MOAYSTHO
CKOPOCTbIO" nnm
"NccnepoBaHue
3aBMCMMOCTU nepunoaa
obpalLeHnsa KOHNYECKOro
MasiTHMKa OT ero
napameTtpos"

https://m.edsoo.ru/d1ea2402

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

150

dunsnyecknin NPakTUKym no
Teme "3mepeHune
paBHOAENCTBYIOLLLEN CUTbI
npu OBMxXeHUn Gpycka no
HaKMOHHOMW NNOCKOCTU" nnu
"NpoBepka rmnoTesbl 0
HE3aBUCMMOCTUN BPEMEHMU
ABWXKeHus bpycka no
HaKMOHHOM NNIOCKOCTU Ha
3aJaHHOE paccTosiHME OT ero
maccb!"

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

151

dusnyecknin NpakTUKym rno
Teme "MiccnegoBaHue
3aBUCMMOCTU CUM YNPYrocTy,
BO3HUKAOLLNX B MPYXXUHE U
pe3nHoBOM obpasue, OT nx
aedopmauymn” nnu
"U3yveHre aBmxeHus

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



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

CUCTEMbI Tes, CBA3aHHbIX
HUTbLO, NEPEKNHYTON Yepes
nérkun onok"

152

153

154

®dunsnyecknin NpakTUKym no
Teme "3mepeHune
Koa(pdpuumeHTa TpeHus no
BESIMYUHE YITOBOro
KoappuumeHTa
3aBucumocTn FTp(N)" unu
"ccnepgoBaHue ABMXeHUdA
Opycka No HaKMOHHOWM
NAOCKOCTU C NEPEMEHHbIM
KoadpdpumUMEeHTOM TpeHus"
nnn "NayyeHne gBmxeHus
rpysa Ha Bany c TpeHuem"

dunsnyecknin NpakTMKym no
Teme "ccnepgoBaHue
yCroBUI paBHOBECUS
TBEPAOro Tena, UMetoLero
OCb BpawieHnsa" nnum
"KoHCTpyMpoBaHue
KPOHLUTENHOB W pacyéT cun
ynpyroctn" unm "MsyyeHne
YCTOMYMBOCTM TBEPAOIO
Tena, MMetoLLero nnowaab
ornopsb!"

dursnyecknin NpakTMKym no
Teme "VMamepeHue nmnynbsca
Tena rno TOpMo3HoMmy nyTun"
unn "iamepeHune cunbl Taru,
CKOpPOCTN Mogenu
3NEKTPOMOBUIIA N MOLLHOCTK
cunbl Tarn" unn "CpaBHeHne
N3MEHeHNa nMmnynsca Tena c

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

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

Bubnmnoteka LIOK
https://m.edso0.ru/856fb28e



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

UMMNYnbCOM CUSbI" UNu
"WccnegoBaHne coxpaHeHust
nMnynbca npu yrnpyrom
B3anmoaencTamm" unm
"N3amepeHne KMHeTn4eCcKomn
3Hepruu Tena no
TOPMO3HOMY MyTN"

155

dunsnyecknin NPakTUKym no
Teme "M3yyeHune
N30TEepMUYECKOro npouecca
(pekomeHgoBaHO
ncnosib3oBaHne Lngposon
nabopatopumn)" unm
"N3y4yeHne n3oxopHoro
npouecca" nnn "3yveHne
n3obapHoro npouecca" unm
"lNpoBepka ypaBHEHUS
cocTosHus"

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

156

157

dunsnyecknin NPakTUKym no
Teme "NamepeHue yaensHou
TENNOEMKOCTU" nnm
"WccnenoBaHue npouecca
OCTbIBaHUA BeLllecTBa" nnm
"ccnepgoBaHne
agmnabaTHoro npouecca" nnu
"MayyeHne B3anmMocBA3n
3HEPINN MEXMOSEKYNAPHOro
B3aMMOOENCTBUA U
TemnepaTypbl KANEHWUS
»xunagkocrten"

dursnyecknin NpakTMKym no
Teme "M3yyeHune
3aKOHOMEPHOCTEN
ncnapeHnsa XXunagkocten" nnm

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

Bubnmnoteka LIOK
https://m.edso0.ru/6b1a23b5



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

158

"NamepeHne yaenbHom
TennoTbl NNnaBneHus neaa”
nnn "ayyeHne csoncts
HacblILWEeHHbIX NapoB" nnu
"NamepeHne abcontoTHOM
BNaXXHOCTWU BO3ayxa U
OLleHKa MaccCbl NapoBs B
nomeweHnn". lamepenue
KoappuumeHTa
NOBEPXHOCTHOIO HaTSXKEHNS

dusnyecknin NpakTMKym no
Teme "HabniogeHue
npeBpaLLeHnst IHeprmm
3apsPKEHHOro KoHAeHcaTopa
B 3HEPIUIO U3Ny4yeHust
ceetoamona" nnum "Nsydenue
NPOTEKaHUS TOKa B LiEeNu,
coeprkallen KoHgeHcatop"
unn "PacnpegenexHune
pa3HOCTM NOTEHLManoB
(HanpskeHus) npu
nocnegoBaTefibHOM
coeauHeHun
KoHOeHcaTopos"

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

159

dusnyecknin NpakTUKym rno
Teme "MiccnegoBaHue
CMELUaHHOro coeanHeHns
pe3ncTopoB" unu
"amepeHune yaensHoro
CONPOTMBNEHMUS
NPOBOAHUKOB" UMK
"ccneposaHue
3aBUCUMOCTU CUMbl TOKA OT
HanpsXeHna ons namnol

Bubnuoteka LLOK
https://m.edso00.ru/2b179d98



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

HakanmBaHua"

160

161

dursnyecknin NpakTMKym no
Teme "HabnogeHne
anekTponusa" unm
"amepeHne 3apsaga
OJHOBareHTHOro noHa" nnu
"UccnepoBaHue
3aBUCUMOCTHU
COMPOTUBNEHUS
TepmopesuncTtopa oT
TemnepaTtypbl" unn "CHatue
BOJSIbT-aMnepHoOM
Xapaktepuctunku gnoga"

PesepBHbIN yPOK.
O6o00LwweHne n
cuctemMaTmnsaumsa 3HaHUM nNo
Teme "KnHematumka"

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

Bubnmnoteka LIOK
https://m.edsoo0.ru/ed017d93

162

163

Pe3epBHbIN YpOK.
O6o6uieHne un
cuctemMaTm3auuna aHaHum no
Teme "[uHamuka"

Pe3epBHbIN YpOK.
O6o6LieHne K
cucrtemaTmusaums 3HaHum no
Teme "CTaTuka TBEPOOro
Tena"

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

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

164

PesepBHbIN ypOK.
O6o6LieHne K
cucrtemaTmusaums 3HaHum rno
Teme "3aKkoHbl COXpaHEeHUS B
MexaHuke"

BbubnuoTteka LIOK
https://m.edso0.ru/6¢0df9cc

165

PesepBHbIN ypOK.
O600LWweHne n

Bubnmnoteka LIOK
https://m.edsoo0.ru/del148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

166

167

cuctemMaTm3aaumna aHaHum no
Teme "OCHOBbI
MONEKYNSPHOKMHETUYECKOMN
Teopun"

PesepBHbIN ypOK.
O600LWweHne n
cuctemaTtmnaauusi 3HaHUn no
Teme "TepmoanHamuka.
Tennosble MaLWnHbI"

PesepBHbIN ypOK.
O6o0LwWweHne n
cucTtemaTmusaumsi 3HaHum no
Teme "ArperaTHble
COCTOSIHMS BeLlecTBa.
dasosble nepexop!"

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

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

168

169

Pe3epBHbIN YpOK.
O6o6uieHne un
cuctemMaTm3auua aHaHum no
Teme "3JnekTpunyeckoe none'

Pe3epBHbIN YpOK.
O6o6uieHne un
cuctemMaTm3auuna aHaHum no
Teme "lNoCTOAHHbIN
3NEeKTPUYECKUn TOK"

Bbubnuoteka LIOK
https://m.edsoo0.ru/f2381c0c

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

170

PesepBHbIN ypOK.
O6o6LieHne K
cucrtemaTusaums 3HaHum no
Teme "TOKM B pasfnyHbIX
cpepax"

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

OBLUEE KONMYECTBO YACOB
Mo rNMnPOrrPAMME

170

16



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
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11 KINNACC

KonunyecTBO YacoB

ONeKTPOHHbIe udpoBbIe

:;"n Tema ypoka Bcero KoHTponbHble [lpakTtuyeckue ﬂ:;j eHUs obpas3oBaTenbHble
paboTbl paboTbl pecypchbl
B3anmopencreue
NOCTOSAHHbIX MAarHNTOB U BubnvoTeka LIOK
1 MIPOBOAHNKOB C TOKOM. 1 https://m.edso0.ru/487a8593
MarnutHoe none. [mnoTesa
AmMnepa
BekTop marHuTHOM
MHAYKUMM. TpuHUMN Bubnnoteka LIOK
2 CynepnosnLiniii MartiTHbIx 1 https://m.edsoo.ru/4clabccbh
nonen. JINHMM MarHUTHON — .
NHOYKLMM
MarHutHoe n
3 npaosoan/l)(lja c(:):gkom. OnbIT 1 Bubnmoreka LIOK
https://m.edsoo0.ru/d35d5262
dpcTena
4 Cwuna Amnepa, eé 1 Bubnmnoteka LIOK
HanpasfieHMe N Moaysib https://m.edsoo.ru/26d9c5ba
5 PeweHne 3agav 1 Bubnmoreka LIOK
https://m.edsoo.ru/a37a0c21
NMpumeHeHne 3akoHa
6 Amnepa. 1 Bubnmnoteka LIOK
OneKTpon3MepuUTENbHbIE https://m.edsoo.ru/ad7718d7
npubop.bl
Cwuna JlopeHua, eé
HanpasneH1e 1 Moaysb. BubnvoTeka LIOK
! Havxenne sapsikeHHom 1 https://m.edsoo.ru/c97afaal
YacTuubl B OAHOPOL4HOM
MarHMTHOM none
8 PeweHne 3agav 1 Bubnmoreka LIOK
https://m.edso00.ru/504e98c7
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Bubnmnoteka LIOK

9 Pabota cunel flopeHua https://m.edsoo.ru/d518be4b
10 PeweHwne 3agav Bubnmorexa LIOK
https://m.eds00.ru/93617bd9
MarHuTHOe none B
11 BellecTBe. Bubnmnoteka LIOK
deppomarHeTvku, napa- 1 https://m.edso0.ru/30ff9608
AnamarHeTuku
OcHoBHbIe CBOWCTBA
12 deppoMarHeTUKOB. Bubnnoteka LIOK
MpumeHeHne https://m.edso0.ru/0b58190a
deppomMarHeTMKOB
13 PeweHune 3apay no teme Bubnmnoteka LIOK
"MarHuTtHoe none" https://m.edsoo0.ru/5b55¢307
14 PeweHune 3apay no teme Bubnmnoteka LIOK
"MarHuTtHoe none" https://m.edsoo.ru/41c4ae8a
AsneHne
15 3MEKTPOMArHUTHON Bubnmnoteka LIOK
nHOykumn. MNoTok BekTopa https://m.edsoo.ru/b3efa0cl
MarHUTHOWM MHOYKUMN
Bubnmnoteka LIOK
16 OLC vrpykumm https://m.edso0.ru/48150bd8
17 3aKOH 3MneKTpoOMarHMTHOM Bubnnoteka LIOK
nHaykummn ®apages https://m.edsoo.ru/a6dec188
18 BuxpeBoe anektpuyeckoe Bubnuoteka LLOK
none. Toku ®yko https://m.edsoo.ru/15abe140
19 9[0C vHaykumm B Bubnmnoteka LIOK
ABVXKYLLMXCS MPOBOAHUKAX https://m.edso00.ru/0235cc02
BbubnuoTteka LIOK
20 Peluenve 3anau https://m.edsoo.ru/4dfda618
21 Mpasuno JleHua Bubnmoreka LIOK

https://m.edsoo.ru/bbc22726
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NHoykTnBHOCTb. KaTyLlka

Bubnmnoteka LIOK

22 VIHAYKTUBHOCTW B LienK https://m.edsoo.ru/621eae9d
NOCTOSAHHOIO TOKa
23 fBneHne caMonHOyKUNN. Bubnmnoteka LIOK
QOC camovHaykumm https://m.edsoo.ru/7ee60ca8
: https://m.edsoo.ru/b3cOadll
OnekTpoMarHuTHoe none
25 PewweHune 3apay Bubruoteka LIOK
https://m.edso0.ru/88f69d2b
26 comfi:oTzun;ll::MMseaﬁMﬂ 3HaHUM No Bubnmoreka LIOK
" " https://m.edso00.ru/76484025
Teme "OnekTpoaMHamuka
27 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme "OnekTpoanHammka" https://m.edsoo.ru/8ae09b98
28 Condonue xonotomn GuGnvoTexa LIOK
: https://m.edsoo.ru/7¢c1db385
"apmoHunyeckme konebaHus
29 Eﬂ:zmﬂg:igzoc?nmmcame Bubnuoteka LIOK
. https://m.edso00.ru/87ce9498
KonebaTenbHbIX OBMKEHUN
OHepreTMyeckoe onvcaHue.
BbiBOA aMHamumn4yeckoro
30 ONUCaHNsA rapMOHNYECKNX Bubnuoteka LLOK
konebaHum ns nx https://m.edsoo.ru/e3c99692
3HEepreTUyYeckoro n
KMHEMaTMYEeCKOro onncaHus
31 Amnnntyga n (pasa BbubnuoTteka LIOK
konebaHumn https://m.edsoo.ru/7a0c439a
lMepnoa n yactoTa
32 konebaHun. MNMepmnog manbix Bubnnoreka LIOK

cB0obOOgHbIX KOnebaHum

https://m.edso0.ru/e0399319
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MaTemMaTU4ecKoro
MaaTHuKa. Nepuoa
cBObOOgHbIX KOnebaHumn
NPY>KUHHOTO MasTHUKA

3artyxatowme konebaHus.

Bubnmnoteka LIOK

33 BuiHyKneHHble konebams. https://m.edsoo.ru/72e93d09
Pe3oHaHc
bubnuoTteka LIOK
34 AsTokonebahus https://m.edsoo.ru/6add2644
Bubnnoteka LIOK
35 Pelenune 3agav https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Ypok-koHbepeHUna
36 "MexaHun4yeckue konedaHus bubnuoTteka LIOK
B MY3blKarbHbIX https://m.edsoo.ru/8ef587be
WHCTpyMeHTax"
O06o0LwWweHne n
37 cuctemaTmaaumsa 3HaHUM no Bbubnuoteka LIOK
Teme "MexaHun4yeckme https://m.edsoo.ru/eb84182f
konebaHma"
- OreKkTpoOMarHnTHble Bubnmotexa LIOK
konebaHwus. )
. https://m.edsoo.ru/d4adabde
KonebaTtesnbHbIn KOHTYP
dopmyna TomcoHa. Ces3b
| oy s Svonorata LOK
. https://m.edso0.ru/093f9afl
aMnNUTyaon Cunbl TOKa B
KonebaTtenbHOM KOHTYpe
o | Deon corpater aneprm Gu6nmoTexa LIOK
https://m.edsoo.ru/d1e2d543
KonebaTtenbHOM KOHTYpe
a1 3aTtyxatowme BbubnuoTteka LIOK

ONEeKTpOMarHMTHbIE

https://m.edso0.ru/5e668619
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konebaHus. BblHyXOeHHble
3MEKTPOMarHUTHbIE
konebaHuda

[MepemeHHbIN TOK. Pesnctop

Bubnmnoteka LIOK

42 Vi KoHASHcCaTop B Lient https:/m.eds00.ru/84836152
nepeMeHHOro Toka
43 KaTyLwka nHaQyKTMBHOCTM B Bubnmnoteka LIOK
Lenu nepemMeHHoro Toka https://m.edsoo.ru/cfa307af
44 Sﬁgi:pcm):neacfg; uenu Bubnnoreka LIOK
https://m.edsoo0.ru/8bae38e6
nepemMeHHOro Toka
MoLHOCTb NEPEMEHHOIO
45 TOKa. AMNNMTygHoE 1 Bubnmnoteka LIOK
AencTByloLLee 3Ha4YeHne https://m.edsoo.ru/lcac6éc4c
CUNbl TOKA N HaNPs>KeHUs
46 Pe3oHaHC B anekTpuyeckom Bbubnuoteka LIOK
Luenu https://m.edso0.ru/087506df
47 PeweHwne 3agav Bubnmoreka LIOK
https://m.edsoo.ru/al16836a4
NpoeanbHbld
TPaHC(opmarTop. Bbubnuoteka LIOK
48 lNpovissoacTeo, nepenata u https://m.edsoo.ru/f97418ae
notpebnexHune
ANEKTPUYECKOWN SHEPTUM
JKOMnornyeckne pmcku npum
npou3BoOACTBE
49 anekTpoaHepruun. KynbTypa BubnuoTteka LIOK
MCroJib30BaHUA https://m.edsoo.ru/a6f74d93
3MEKTPOIHEPrn B
NnoBCeAHEBHOWN XNU3HU
50 PeweHune 3apay Bubnuoreka LIOK

https://m.edsoo.ru/ee6677ed
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Bubnmnoteka LIOK

51 Peluenve 3anau https://m.edsoo.ru/7cab59f8
O600LLeHnEe n
57 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "InekTpoMarHmTHble https://m.edso00.ru/401024a9
konebaHma"
53 )'\él:p))(::TMeqpemchMV?K:ongl. Bubnuorteka LIOK
https://m.edsoo.ru/a58e109f
MeXaHU4YEeCKMNX BOJTH
54 CBoncTBa MEXaHUYECKNX Bubnnoteka LIOK
BOJH https://m.edsoo.ru/d9ae1000
bubnuoTteka LIOK
55 3BYK. XapaKTepuCcTvk 38yKa https://m.edso0.ru/138b6f09
o | dpeseyc e Suonorera LK
- https://m.edso0.ru/7380038f
oKpy>KatoLen cpeabl
57 PeweHne 3agav Bubnuoreka LIOK
https://m.edsoo.ru/cfd918bf
e agﬁﬂzg\mﬂ:mmmble BOJTHbI. Bubnmoteka LIOK
https://m.edsoo.ru/714e5dbl
3NEKTPOMArHUTHbIX BOJTH
o | coeera srexponarimen Svoncrata LOK
’ https://m.edsoo0.ru/d01b818c
3MEKTPOMArHUTHbIX BOJTH
LLikana anekTpoMarHUTHbIX
60 BOSH. [pumeHeHne BbubnuoTteka LIOK
3IEKTPOMarHUTHbIX BOSTH B https://m.edsoo.ru/49belf9e
TEXHUKE U BbITY
MpuHUMNBI pagMoCcBA3n n
61 TeneBnaeHus. BbubnuoTteka LIOK
Pagnonokauus. https://m.edso0.ru/9f96f1{8

OneKkTpoMarHMTHoe
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3arpssHeHNE oKpyXXatoLLen
cpeabl
KoHTponbHasa paboTa no

Bubnmnoteka LIOK

62 Teme "KonebaHus v BosnHb!" https://m.edsoo.ru/4f7985a0
63 g;:n;.oiaﬁoe;mro Bubnmorexa LIOK
https://m.edso00.ru/f9566406

pacnpocTpaHeHus cBeTa
PelweHne 3agay Ha

64 npuMeHeHne 3akoHa Bubnnoteka LIOK
NPAMOSNIMHENHOIO https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus ceeTa
OtpaxeHue ceTa. nockoe BuGnmoTexa LIOK

65 3epkarno. Cpepudeckoe https://m.edsoo.ru/a005d2bb
3epkarno
MpenomneHue ceeTta.
ABCOMOTHLIN U
OTHOCUTESbHbIN NOKasaTesb Bubnmoteka LIOK

66 npenomnexus. Monxoe https://m.edsoo.ru/bc2e55cd
BHYTPEHHEE OTpaXKeHMe.
MpenenbHbIN Yron NosiHOro
BHYTPEHHEr0 OTPaXXeHUs
PelweHne 3agay Ha

67 NPUMEHEHNE 3aKOHOB Bubnnoteka LIOK
OTpaKeHnsa 1 npenomreHna https://m.edso0.ru/49d830a9
cBeTa
Xopg nyyeun B npusme. BuGnnoTeka LIOK

68 IOuncnepcusa ceeta. CnoXxHbIN https://m.edsoo.ru/d8elc3be
cocTaB 6enoro ceeTa. LiBeT — )
JTnH3bI. okycHoe BuGnmoTeka LIOK

69 paccTosHie  onTnieckas https://m.eds00.ru/60441359
cuna nuH3bl

70 MocTpoeHne nsobpaxxeHnin B BbubnuoTteka LIOK

JINH3aX N X CUCTEMAX.

https://m.edsoo.ru/bb53b1d5
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YBenunyeHne nuH3bl

PelwweHune 3agay Ha
NocTpoeHne n3obpaxeHun,

Bubnmnoteka LIOK

1 nosiy4aembIX C NOMOLLbIO https://m.edsoo0.ru/5a868f09
NNH3
79 'ma3s kak onTuyeckas Bubnuoteka LLOK
cuctema https://m.edsoo.ru/ecd480a2
PeweHwne 3agad. MNpegensl BuGnmoteka LIOK
73 nPMMEHAMOCTN | https://m.edsoo.ru/cd174al10
reoMeTpU4ECKON ONTUKN
74 CkopocTb cBeTa 1 MeToAbl Bubnmnoteka LIOK
ee 3MepeHus https://m.edsoo.ru/f32aab06
Bubnmnoteka LIOK
5 Hncnepcus caeta https://m.edsoo.ru/lel6ccbe
Bbubnuoteka LIOK
76 ViHTepdheperuus caeta https://m.edsoo.ru/5fc0c638
KorepeHTHbIE NCTOYHUKN. BubnvoTeka LIOK
" YCrosus HabmoAeHMs https://m.edsoo0.ru/c6416d48
MaKCMMYMOB 1 MMHUMYMOB
78 PeweHne 3agav Bubnmoreka LIOK
https://m.edsoo.ru/3061de2b
79 MpumeHeHne Bubnnoteka LIOK
MHTepdepeHunn https://m.edsoo.ru/668edbc8
BbubnuoTteka LIOK
80 Ancppakumsi ceeta https://m.edsoo.ru/12ed04b5
AundpakumoHHas peLuéTka. BuGnmoTeka LIOK
81 Ycnosue HabnioneHus https://m.eds00.ru/f998d964
rMaBHbIX MAaKCUMYMOB
82 PeweHwne 3agav Bubnmorexa LIOK
A https://m.edsoo.ru/d58c411a
83 [Monepe4yHOCTbL CBETOBbLIX BbubnuoTteka LIOK

BOJIH. [Nonsipusauus ceeta

https://m.edsoo.ru/e9890fe9
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Bubnmnoteka LIOK

84 Pewenne sanau https://m.edso0.ru/c56c8158
85 CBeToBblE SIBMEHNS B Bubnuoteka LLOK
npupoge https://m.edso0.ru/0b36363d
86 Smiigun;llzr::aﬁm 3HaHuK no Bubnmorexa LIOK
" " https://m.edso0.ru/8a14748b
Teme "OnTuka
87 KoHTponbHas paboTa no Bubnnoteka LIOK
Teme «OnTnka» https://m.edso0.ru/82315dd4
MpaHMLbl NPUMEHNUMOCTH
38 KNacCu4eckom MexXaHuKMU. Bubnmnoteka LIOK
3aKOHbI 3MeKTPOANHAMUKK U https://m.edsoo.ru/c9bd77cb
NPUHLMN OTHOCUTENBHOCTU
89 MocTtynaTkl cneynansHom Bubnuoteka LLOK
TEOPUN OTHOCUTENBHOCTU https://m.edsoo.ru/c56f05cbh
[MpocTpaHCTBEHHO-
BPEMEHHOW NMHTEpBar.
MpeobpasoBaHus JlopeHua.
90 Ycnosue NpUYUHHOCTW. Bubnnoteka LIOK
OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
O HOBPEMEHHOCTM.
3ameaneHne BpeEMEHU U
COKpaLleHne ASnHbI
91 OHeprusa n MMnyrnbsc Bubnmnoteka LIOK
pPEeNATUBMUCTCKON YacTuLbI https://m.edsoo.ru/853a64fc
92 mmymucom pomMBAGIOKG GuSnmoTexa LIOK
https://m.edsoo.ru/b6258ffa
YacTuubl. QHEPrns NOKOS
93 PaBHoBecHoOe Tennosoe Bubnuoteka LLOK
nanyyeHue https://m.edsoo.ru/f54035a5
94 3akoH cMmeleHnsa BuHa Bubnuoteka LIOK

https://m.edsoo.ru/1c5ff752
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N'Mnotes3a M. NnaHka o

Bubnmnoteka LIOK

95 kBaHTax. POTOHbI https://m.edsoo.ru/a5ffa218
96 OHeprusa n umnyrnbc PoToHa Bubnmorexa LIOK
https://m.edsoo.ru/7fb307ec
dotoadpdekT. OnbiThl A. T. Bubnmotexa LIOK
97 CrtoneTtoBa. 3aKoHbI _
https://m.edso0.ru/8c68e5b9
doToadbpekTa
YpaBHeHne JMHLWTENHA Ans EuGnoreka LIOK
98 cbomacbgbeKTa. KpacHas https://m.edsl(;lo.ru/01ef4556
rpaHnua" gotoadpekra
99 HasneHune ceeTa. OnbiThl 1. Bubnmnoteka LIOK
H. Ilebenesa https://m.eds00.ru/64b4f966
y Bubnuoteka LLOK
100 BonkoBbIe CBOVMCTBA HacTuLy https://m.edsoo.ru/f59cfcec
BonHbl e bponns. AnuHa
101 paseps oBmac GuGnworera LIOK
y https://m.edsoo.ru/5df8bafl
rfiokanuaaumm OBuxyLLencs
yacTuubl
102 KopnyckynsipHO-BOSTHOBOM Bbubnuoteka LIOK
ayannam https://m.edsoo.ru/8ccab62a
103 Ondpakums anekTpoHOB Ha Bubnnoteka LIOK
Kpuctannax https://m.edsoo.ru/30dbal8c
Cneumnduka namepeHun B
104 Mukpomupe. CoOTHOLLEHUS Bubnmnoteka LIOK
HeonpeaenéHHocTen https://m.edso0.ru/65783dec
"en3eHbGepra
105 PelueHnune rpagpuyeckmx BbubnuoTteka LIOK
3agad https://m.edsoo.ru/e70195bd
106 PeweHune pacyéTtHbIx 3agay Bubnmoreka LIOK
https://m.edsoo.ru/ee9b3182
107 KoHTponbHas paboTta no BbubnuoTteka LIOK
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Temam: "OcHoBbl CTO",
"KopnyckynsipHO-BONMHOBOW
ayanusm”

https://m.edsoo.ru/c3de891a

OnbITbl NO MCCNEeaoBaHUIO
CTPOEHUNA aTOMa.

Bubnmnoteka LIOK

108 lMnaHeTapHas mogenb https://m.edsoo.ru/312b750a
aTtoma Pesepdopaa
bubnuoTteka LIOK
109 Moctynartel Bopa https://m.edsoo.ru/404dfa9a
Buabl cnektpoB. CnekTp Bubnmotexa LIOK
110 ypoBHeW sHeprin atoMa https://m.edsoo.ru/cf74blla
Bogopoaa
111 SSLJHTGZ:(;%s n3nyvyeHue Bubnmoreka LIOK
yxa y https://m.edso0.ru/f945d85¢c
cBeTa
Bbubnuoteka LIOK
112 Nazep https://m.edsoo.ru/2288a0c4
HyknoHHas mogens sagpa
"enseHbepra-NBaHeHKO. Bubnmotexa LIOK
115 Sapsfi 1 MaccoBoe 41eno https://m.edsoo.ru/34adabde
sagpa. sotonsl.
PaguoakTnBHOCTb
3aKOH pagMoaKkTMBHOIO
pacnaga. Ceoncrea
114 NOHU3MPYIOLLEro U3nyyeHuns. Bubnuoteka LLOK
BrnivsiHme pagnoaktuBHOCTHU https://m.edsoo.ru/aab98bef
Ha >XMBbl€ OPraHM3Mbil.
[osnmeTtpus
OHeprusi CBsI3M HYKITOHOB B
aape. AgepHble cunbl.
115 [edekT maccol sgpa. Bubnuoreka LIOK

ApepHble peakumn.
ApepHble peakTopsl.

https://m.edso0.ru/ff1758d0
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Mpobnembl ynpaBnsemoro
TEpMOSAEPHOro CUHTE3a.
Jkonornyeckne acnekTbl
pasBUTUNA A0epHOM
SHEpreTmKu

116

117

118

119

120

MeToAab! pernctpauum u
ncenenoBaHus
3NIEMEHTapPHbIX YacTul,
dyHOamMeHTarnbHble
B3ammoaencTemd. bapuoHsl,
Me30Hbl U NENTOHbI.
MpencrasneHue o
CtaHgapTHOM moaenu.
KBapk-rrooHHast Mmogernb
agpoHOB

dunsuka 3a npegenamu
CrangapTHOM Moaenu.
TéMHaa maTepus n TEMHas
3Heprna. EanHcTBO
P13MYEeCKOn KapTUHbI MUpa

OTanbl pa3BuTuA
aCTpPOHOMMUU. 3HaYEeHne
acTpOHOMUMK

MpyMeHMMOCTb 3aKOHOB
du13nKn onsa odbsaAcHeHUS
NPUPOAbI KOCMUYECKUX
obbekToB. MeToAabI
aCTPOHOMMUYECKUNX
nccnegosaHnn

CoBpeMeHHble onTn4Yeckme
TEeneckons.l,
paguoTeneckonsbl,
BHeaTMocdepHas

Bubnmnoteka LIOK
https://m.edsoo.ru/lac08a5b

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

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

Bubnuoteka LLOK
https://m.edso00.ru/39c44028

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



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e

acTPOHOMMUS

Bua 3Bé3agHoro Heba.
CosBe3aus, sipkme 3BE€3abl,

Bubnmnoteka LIOK

121 nnaHeTbl, UX BUAUMOEe https://m.edsoo.ru/aac588eb
ABVKEHNE
ConHe4Has cucrtema.

122 ConHue. ConHevyHas Bubnmnoteka LIOK
aKTMBHOCTb. ICTOYHUK https://m.edso0.ru/22748eb4
3Heprum ConHua un 3Bé3afg,
3BE&3/bl, X OCHOBHbIE

123 XapaKkTepUCTUKH. Bubnnoteka LIOK
Hdunarpamma "cnekTpanbHbii https://m.edso00.ru/42169944
Kracc — cBeTMMOCTb"

124 3Be3bl rnaBHON Bubnnoteka LIOK
nocnegoBaTeNbHOCTU https://m.edsoo.ru/b3ch766¢
BHyTpeHHee cTpoeHne
3B€34. CoBpeMEHHbIE

125 npeactaBneHns o Bbubnuoteka LIOK
NPOUCXOXAEHNN U https://m.edsoo.ru/d09da494
asontouum ConHua v 3Bé€34.
3T1anbl Xn3HW 3BE3[,

MneyHbin INyTb — Hawa

126 ["anaktunka. Tunbl ranakTuk. Bubnnoteka LIOK
YépHble ablpbl B sapax https://m.edsoo.ru/7cd10a0a
ranaktuk
BceneHHas. PacwmpeHune

127 BceneHHon. 3akoH Xabbna. Bubnmnoteka LIOK
Teopus bonbLuoro B3pbIBa. https://m.edsoo.ru/3dbdf0d2
PenvkroBoe nsnyyeHue

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

129 HepelwéHHble npobnemsl BbubnuoTteka LIOK

acTPOHOMUMU

https://m.edsoo0.ru/d37d9ffe



https://m.edsoo.ru/aac588eb
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

130

dursnyecknin NpakTMKym no

Teme "ccnepoBaHue

MarHUTHOro nons

NOCTOSIHHbIX MarHUTOB" NN
"ccnepgoBaHue CBOWCTB 1
deppomMarHeTMKOB" nnu
"ccnepoBaHue gencreuns
NMOCTOSIHHOrO MarHuTa Ha

paMKy ¢ TokoMm"

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

131

132

133

dunsnyecknin NPakTUKym no
Teme "MamepeHune cunol
AmMnepa" nnu "N3yveHune
3aBMCUMOCTU cunbl AMnepa
OT CcuUIbl ToKa" unu
"OnpegeneHne MarHUTHOM
WHOYKUUN HA OCHOBE
namepeHunsa cunbl Amnepa"

dunsnyecknin NpakTMKym no

Teme "ccnepgoBaHue

SIBMIEHUS NTIEKTPOMArHUTHOM
MHAYKUMN" nnn 1
"OnpegeneHve nHayKumm
BUXPEBOIr0 MarHUTHOroO

nons"

dunsnyecknin NpakTUKym no
Teme "ccnepoBaHue
SABMNEeHus camouHaykummn"
unun "Cbopka mogenu
3MEKTPOMAarHUTHOro
reHepatopa"

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

https://m.edsoo.ru/c36658da

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

134

dursnyecknin NpakTUKym no
Teme "3mepeHne nepmnoaa
cB0obOOgHbIX KOnebaHum
HUTAHOIO M NPYXMHHOIO

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



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

MasaTHUKoB"

135

136

137

dursnyecknin NpakTUKym no
Teme "lNpeobpasoBaHne
3HEeprum B NPY>XMHHOM
MaaTHUKE"

dusnyecknin NpakTUKym rno
Teme "VccnegoBaHue
nepeMeHHoro Toka vyepes
nocnenoBaTesibHO
COeMNHEHHbIE KOHOEeHcaTop,
KaTyLLKY U pe3nctop" unm
"WccnegoBaHue paboThl
MCTOYHMNKOB CBETa B LIeNu
nepemMeHHoro Toka"

dursnyecknin NpakTMKym rno
Teme "3yyeHune
napamMmeTpoB 3BYKOBOM
BOMHbI"

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

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

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

138

dunsnyecknin NPakTUKym no
Teme "3smepeHune
nokasaTtesns npenomneHns
ctekna" unu "lMony4yeHne
n3obpaxxeHusi B cucteme n3
NnyIOCKOro 3epkana u nmH3bl"

Bbubnuoteka LIOK
https://m.edsoo0.ru/42569eal

139

dusnyecknin NpakTUKym rno
Teme "iccnegoBaHue
3aBNCMMOCTU OOKYCHOIO
paccTosiHMA OT BellecTBa
(Ha NnpumMepe Xnaknx NUH3)"
unn "NamepeHme pokycHoro
pacCToOSAHUSA pacceunBaroLmnX
nnH3"

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

140

®dunsnyecknin NpakTUKyMm no

BbubnuoTteka LIOK



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

141

142

143

Teme "HabniogeHue
Andopakuuuy,
UHTEepdepeHUnmn n
nonspusaunm ceeta"

dusnyecknin NpakTUKym rno
Teme "Onpepenexne
UMnNynbca n 3Heprnm
pPEensiTMBMCTCKMX YacTuy, (no
doTorpadmsim TpEKOB
3apsPKEHHbIX YacTul B
MarHuTtHom none)"

dusnyecknin NpakTMKym no
Teme "smepeHune
noctosiHHon NnaHka Ha
OCHOBE MCCregoBaHuA
doToadhpekTa" nnm
"ccnepoBaHue
3aBUCUMOCTM CUSbl TOKA
yepes ceBeToamnog ot
HanpsbkeHus"

dursnyecknin NpakTUKym no
Teme "iccnepgoBaHue
crnekTpa paspexXeHHoro
aToMapHoro Bogopoaa u
n3mepeHmne NOCToSIHHOM
Pugobepra”

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

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

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

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

144

dursnyecknin NpakTUKym no
Teme "ccnepgoBaHue
paguoakTMBHOIo ¢poHa ¢
MCNONb30BaHMEM
posmmetpa” unm "UsyyeHne
nornowlieHns 6eta-4actul,
anoMmuHuem"

BbubnuoTteka LIOK
https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

145

dursnyecknin NpakTMKym no
Teme "HabnogeHns
3Bé3aHoro Heba
HEBOOPY>XEHHbBIM rNa3oMm C
NCNONb30BaHNEM
KOMMbIOTEPHbIX MPUNOXEHWI
Ans onpegeneHus
NoNoXeHNs HebecCHbIX
00BbEKTOB Ha KOHKPETHYHO
AaTy: OCHOBHblE CO3BE3MS
CeBepHoOro nonyLiapusa un
spKue 38€3abl" nnu
"HabnoaeHns B Teneckon
JlyHbI, NNaHeT, TyMaHHOCTEN
M 3BE34HbIX CKOMMNeHnn"

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

146

147

148

O06o00LwWweHne n
cuctemaTtmaauusi 3HaHuUNn.
Ponb pnankm n actpoHoMum
B 9KOHOMMYECKOW,
TEXHOMNOrN4YeCcKou,
couunanbHON U 3TUYECKON
chepax geaTenibHOCTH
yeroBeka

O6o6LieHne K
cucrtemaTmusaums 3HaHuN.
Ponb n mecto punauvku n
acTpOHOMUU B COBPEMEHHOM
Hay4YHOWN KapTMHE Mupa

O6o6LieHne K
cuctemMaTmnsaumsa 3HaHun.
Ponb domnaunyeckom teopumn B
dopmMmnpoBaHnn
npeacraBneHnn o
P13nyeckom KapTmHe Mupa,

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

BbubnuoTteka LIOK
https://m.edso00.ru/18f19f7¢c

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



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

MeCTO (PU3NYECKON KapTUHBI
Mupa B obLiem pagy
COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NpeacTaBneHnn o

npupoae

O600LWweHne n

Bubnmnoteka LIOK

149 CI/ICTe'I'VIaTVISaLl,I/IFI 3I'-'IaHVIVI no https://m.edsoo.ru/b032fc4b
Teme "KnHemartuka
150 comfi:?zun;l::wmseaﬁvm 3HaHuM no Bubnmoreka LIOK
" " https://m.edsoo.ru/4e31b507
Teme "KnHemartuka
151 comfi:oTzun;ll::MMseaﬁMﬂ 3HaHuK1 no Bubnmoreka LIOK
" " https://m.edsoo.ru/2dfbafcs
Teme "[duHamunka
O06o0LWweHne n
152 cuctemMaTmusaumsa 3HaHun nNo Bbubnuoteka LIOK
Teme "CtaTuka TBEPOOro https://m.edsoo.ru/3cca482e
Tena"
O06o0LWweHne n
153 cuctemMaTmusaumsa 3HaHun nNo Bbubnuoteka LIOK
Teme "3aKkoHbl COXpaHEHMS https://m.edsoo.ru/32a4d1a0
B MexaHuke"
O6o6LieHne K
g | CACTENETIS s o Svonorera LK
. https://m.edsoo.ru/ed440ca8
MONEKYNSAPHO-KUHETUYECKOM
Teopun"
O6o6LieHne K
155 cucrtemaTmusaums 3HaHum no Bubnuoteka LLOK
Teme "TepmoagnHamuka. https://m.edsoo.ru/c63f7c10
TennoBble MaLINHbLI"
156 O606LweHmne un Bubnuoteka LLOK

cuctemMaTmaaumna aHaHum no

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



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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

Teme "ArperatHble
COCTOSIHUS! BELLIECTBA.
dasoBble nepexogbl"

O600LWweHne n

Bubnmnoteka LIOK

157 CMCTe.',V' arusalins sHahi no" https://m.edsoo.ru/3bf0def9
Teme "OnekTpuyeckoe none
O600LWweHne n
158 cuctemMaTmnsaumsa 3HaHun no bubnuoTteka LIOK
Teme "lMoCTOosHHbIN https://m.edso0.ru/71453ee6
ANEeKTpUYeckmin Tok"
O6obuieHre un
159 cuctemaTmaaumsa 3HaHUM no Bubnmnoteka LIOK
Teme "TOKM B pasnuyHbIX https://m.edsoo0.ru/3d40077a
cpepax”
160 COM6COTzU|\;|lZ:MMseaﬁMﬂ 3HaHWUIN Mo Bubnuoreka LIOK
" " https://m.edsoo0.ru/3b4c06ae
Teme "MarHmTHoe none
PesepBHbIN ypOK.
161 Smiizuﬁlzsmm:seaﬁvm 3HaHUM No Bubnuoteka LIOK
" https://m.edso0.ru/053e2248
Teme "OnekTpoMarHuTHas
nHaykumnga"
PesepBHbIN ypOK.
162 com6coT6eU|\;|lZ:mMseaﬁMﬂ 3HaHWUK No Bubnuoteka LIOK
" https://m.edso0.ru/d6310bfd
Teme "MexaHn4eckne
konebaHus"
PesepBHbIN ypOK.
163 com6coT6eU|\;|lZ:mMseaﬁMﬂ 3HaHWUK No Bubnmoreka LIOK
" https://m.edsoo.ru/5e2bb83d
Teme "OnekTpoMarHUTHble
konebaHus"
164 PesepBHbIN YPOK. BbubnuoTteka LIOK



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
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

165

O600LWweHne n
cuctemaTmaaumsa 3HaHUM no
Teme "MexaHun4eckue u
ANEeKTpoMarHMTHble BOSTHbI"

PesepBHbIN ypOK.
O600LWweHne n
cucTemaTusaumns 3HaHun no
Teme "OnTmka"

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

Bubnmnoteka LIOK
https://m.edso0.ru/52ad1603

166

167

168

169

Pe3epBHbIN YypOK.
O6ob6uieHne un
cuctemMaTm3aaumna aHaHum no
Teme "OcHoBbl CTO"

PesepBHbIN yPOK.
O6o0LwweHne n
cuctemaTtmnaauusi 3HaHUn no
Teme "KopnyckynsipHo-
BOJSIHOBOW Ayanusm"
PesepBHbIN ypOK.
O06o00LwweHne n
cuctemMaTm3aauua aHaHum no
Teme "®usmka atoma"

PesepBHbIN ypOK.
O6006LeHne n
cuctemMaTmusaums 3HaHUM No
Teme "®dusnka aToOMHOro
sapa n anemMeHTapHbIX
yactuy"

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

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

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

BbubnuoTteka LIOK
https://m.edso00.ru/905c5ce0

170

PesepBHbIN ypOK.
O6o6LieHnEe K
cuctemaTtmnsauusi 3HaHUn no
Teme "OnemeHThl
actpogusnkn”

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

OBLUEE KONMMYECTBO YACOB

170
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Mo rNMnPOrrPAMME







NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATENbHON NPOMPAMMBI10 KITACC

Kono
npoBepsieMoro
pe3ynbTaTa

10.1

NMpoBepsieMble NnpegMeTHbIe pe3ylibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOU NporpamMmmMbl cpegHero oowero
obpasoBaHuA

[leMoHCTpupoBaTb Ha npumepax pPofb W MeCTo (U3MKM B
dOpMMPOBaAHMM  COBPEMEHHOW HAY4YHOW KapTuUHbl MUpa, B
pasBUTUM COBPEMEHHOW TEXHWKU U TEXHOMOMMW, B MPaKTU4eCKOW
JesaTenbHOCTU noaen

10.2

YuuTbiBaTb rpaHuubl  MNPUMEHEHUA  U3YYEHHbIX  PU3NYECKUX
MoJenen: matepuanbHas Todka, MHepumnanbHass cUcTeMa OTCYETa,
abconoTHO TBEpOOe Teno, maeanbHbiA ra3; MOAENU CTPOEHUS
rasoB, XXMAOKOCTEN N TBEPAbIX TES, TOYEYHbIN INEKTPUYECKNN 3apsag
— NpW peLleHnn unanyeckmx agau

10.3

10.4

PacnosHaBaTtb manyeckne spneHus (Npouecchbl) U 0O6bsACHATb NX
Ha OCHOBE 3aKOHOB MEXaHWKW, MOMNEKYNsipHO-KMHETUYECKON
TEOpUN CTPOEHMUS BELLIECTBA N 3NEKTPOANHAMUKA: paBHOMEPHOE U
pPaBHOYCKOPEHHOE  MNPAMOSIMHENHOE  ABWXEeHWe, CcBOOOAHOEe
nageHne  Ten,  ABWXeHune Mo  OKPYXXHOCTW, NHepLms,
B3aumogencteme Ten; auddysmnsa, OpoyHOBCkoe OBWXKEHME,
CTPOEHMNE XNOKOCTEN U TBEPALIX TEN, UBMEHEHME 06BEMA Ten npum
HarpeBaHuUM (OXnaxkgeHwun), TennoBoe paBHOBecue, WUcrnapeHue,
KOHOEeHcauus, nnaBneHne, Kpuctannusaumsi, KuneHme, BraxHoCTb
BO34yXxa, MNOBbILEHWE [AaBfeHust rasa npu €ero HarpeBaHuuM B
3aKpbLITOM COCyae, CBA3b MeXay napameTpamMu COCTOSIHMS rasa B
n3onpoueccax; afnekTpusaums Ten, B3anMoaencTeme 3apsiaos

OnucblBaTb MexaHM4Yeckoe [OABWXKEHME, UCMOonb3ys Uanyeckme
BEMWYUHBLI:  KooOpAWHaTa, MNyTb, MNEepeMelleHne, CKOPOCTb,
YyCKOPEeHWe, Macca Tena, cuna, UMMynbC Tena, KUHeTu4yeckas
9Heprusi, noTeHuManbHasi SHeprusi, MexaHudyeckass paboTa,
MeXxaHu4Yeckass MOLHOCTb; NMPU ONUCaHUM NPaBUITbHO TPAKTOBaTb
U3NYECKNIA CMbBICIT UCMONb3YEMbIX BENUYMH, MX ODO3HAYEeHUs ”
eauHuUbl,  HaxoauTb  POpPMynbl,  CBS3blBAKOLWIME  OAHHYHO
hU3NYECKYI0 BENMUYMHY C APYIMMU BENUYMHAMM

10.5

OnucbiBaTb W3y4YeHHble TEMMOBbIE CBOWCTBA Ten M TEMNnoBble
AIBNEHUS, UCNONb3ys (OU3NYECKMe BenuuMHbL: OaBreHue rasa,
TemnepaTtypa, CpedHsIs KMHeTUYecKasi JHEeprnsi XaoTMYEeCKOoro
OBWXEHUS MOINeKyn, cpeaHekBagpaTuyHasi CKOPOCTb MOIIEKyn,
KONMMYeCcTBO TENnOTbl, BHYTPEHHSAS SHeprusi, paboTa rasa,
KO3(pPULMEHT MOMNE3HOro OeNCcTBUS TEMNOBOro ABuraTens; npu
onucaHuM  MpaBWUMbHO  TpakToBaTb  (OU3NYECKUN  CMbICH
NCMNonb3yeMblX BEMUYUH, UX 0D03HAYEHUS U edUHULbI, HAaxXoauTb
dopMynbl, CBsi3biBalOWME [aHHYO (U3NYECKYD BEMUYMHY C
APYrMMU BENUYMHAM

10.6

OnncblBaTb W3Y4YEHHblE 3MEeKTpUYeckne CBOMCTBA BellecTBa MU
anekTpuyeckne siBneHus (npouecchbl), Mcrnonb3ys uanyeckme
BENMYMHbI:  3NEKTPUYECKUIn  3apsn,  JrekTpuyeckoe  nore,
HanpPsHPKEHHOCTb MONSA, NOTEeHUMan, pasHOCTb MOTEeHLUManoB; npw




10.7

ONMCaHUM  NpPaBUNIbHO  TpakToBaTb  (PM3NYECKUA  CMbICH
NCMNOMb3yeMbIX BEMMYMH, UX 0603HAYEHMSI N eAMHULbI, YKa3blBaTb
dopMynbl, CBsidbiBalOWME [aHHYO (PU3NYECKY0 BENUYMHY C
APYrMMU BENNYMHAMM

aHanusnpoBaTb (U3NYECKMe NpouecChbl U SBMEHUHA, UCMONb3ysA
dou3nyeckme 3akoHbl U MPUHLUUNMBLI: 3aKOH BCEMUPHOTO TAroTeHus, |,
I u 1l 3aKkOHbl HblOTOHA, 3aKOH COXPAHEHUsI MeXaHUYEeCKOW
3Hepruu, 3aKOH COXpPaHeHWs uMMyrbca, NPUHUMM Cyneprnosvumnm
CUN, MNPUHUMMN paBHOMpPaBUS WHepuMarnbHbIX CUCTEM OTCYETQ;
MOMEKYNAPHO-KMHETUYECKYIO  TEOpUID  CTPOEHUA  BeLlecTBa,
rasoBble 3aKOHbl, CBfi3b CpefHen KMHEeTUYEeCKOM SHeprum
TENMOBOro [OBWXEHUA MOSEKYST C abConoTHOM TemnepaTypon,
nepsbIn 3aKOH TepMOLMHAMUKY; 3aKOH COXpaHeHus
arnekTpuyeckoro 3apsga, 3akoH KynoHa; npu 9TOM pasnuyatb
CNOBECHYIO  (POPMYSIMPOBKY  3aKOHa, €ero MaTemMaTtuyeckoe
BblpaXkeHune 1 ycrnosus (rpaHuubl, 0651actn) NPUMEHUMOCTM

10.8

OOGbsACHATL OCHOBHbIE MPUHLUMNBI OEACTBUA MaLLMH, NpubopoB n
TEXHWYECKUX YCTPOMWCTB; pasnuyaTtb Yycnosuss mx ©OesonacHoro
MCMOSIb30BaHNSA B NOBCEAHEBHOW XXU3HU

10.9

10.10

10.11

10.12

10.13

BbinONHATL  9KCMEPUMEHTBI MO MCCNEaoBaHUIO  PUINYECKNX
SABNEHUN N NPOLECCOB C UCMOSIb30BaHMEM MPSAMbIX U KOCBEHHbIX
n3MepeHnn; npu atom dopmynupoBaTb npobnemy (3agadvy) u
rmnotesy y4yebHOro aKkcnepuMmeHTa, cobupaTb YCTaHOBKY W3
NpeAnoXeHHOoro obopynoBaHus, npoBOANTb onbIT n
dhopmynmnpoBaTb BbIBOAbI

OcyLwecTBNATb MPsIMble U KOCBEHHble U3MEepeHUs (U3nNYeCcKnx
BESIMYUH; NpU 3TOM BblBUpaTb ONTUMarbHbIN CNOCO6 M3MepeHus n
MCNonb30oBaTb U3BECTHblE  MEeTOAbl OUEHKM  MOrpeLuHoCcTemn
N3MepeHni

WccnegoBaTb 3aBUCMMOCTU MeXAy (PU3MYECKMMU BENUYMHaMK C
NCMNonb3oBaHMEM MPSIMbIX M3MEPEHUIA; NPU 3TOM KOHCTPYyMpoBaTb
YCTaHOBKY, (PMKCUMPOBATb pe3ynbTaTbl MOMYy4YEHHOW 3aBUCUMOCTM
du3nyecknx BenmuvH B Buae tabnuy u rpadukos, AenaTtb BbiBOAbI
no pesyrbTaTtam UccrnenoBaHus

Cobnogate npaBuna ©GesonacHoro Tpyda npu  nNpoBeaeHun
nccrnegoBaHMn B paMKax yd4ebHOro akcnepumeHTta, y4vebHo-
nccrneaoBaTenbCKon n NPOEKTHOWN AeATeNbHOCTM C
NCMNONb30BaHNEM W3MEPUTENbHbLIX YCTPOMCTB M nabopaTopHOro
obopynoBaHusi

PewaTtb pacyéTHble 3agaun C €BHO 3agaHHOM  U3NYECKON
MOZJEernbto, NCNOMb3Ya PU3NYECKME 3aKOHbI U MPUHLMMBI; HA OCHOBE
aHanuMsa ycrnoeusi 3agavn  BblbupaTb PU3MYECKYD MOAESb,
BblAENATb PM3NYECKNE BENMNYMHBLI U OPMYIbl, HeobxoauMble Ons
€€ pelleHusi, NpoBOAMTb pPacY€Tbl M OUeHMBaTb pearnbHOCTb
Nofy4eHHOro 3Ha4YeHuss PU3n4eCcKon BENNYNHBDI

10.14

PewaTtb KayeCTBEHHble 3adadun: BbICTpamBaTb  JIOTMYECKU
HENpPOTUBOPEYMBYIO  LIEMOYKY pacCyXgeHun C  Oornopou Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (PU3NYECKMNE ABMNEHUS

10.15

Mcnonb3oBaTb Npu  pelueHnn y4ebHbIX 3agad COBPEMEHHbIe




10.16

10.17

10.18

NH(OPMAaLMOHHbIE TEXHOMOMMU OIS NMOUCKA, CTPYKTYPUPOBaHMS,
WHTepnpeTauun u npeacTaBneHmst y4ebHoON 1 Hay4HO-MoNynsipHON
NHGOPMaLMK, NONYYEHHOW M3 PasNNYHbIX UICTOYHUKOB; KPUTUYECKH
aHanM3npoBaTb Nonyvyaemyr MHopMaLmto

MpuBOoAUTL NpUMEpPLI BKNaga POCCUMNCKUX M 3apyBeXHbIX YYEHbIX-
un3mMkoB B  pa3BuTME  HaykM, OOBbSACHEHWE  MpPOLLEeCCOB
OKpY>KaloLLLero Mmpa, B pasBuTe TEXHUKN N TEXHOMOINIA

Mcnonb3oBaTb TeopeTudeckme 3HaHus no pmsnke B NOBCEQHEBHOM
Xu3Hn ana obecneyeHnss 6es3onacHOCTM npu  obpalleHun c
npubopamn M TEXHUYECKMMWU YCTPOWCTBaMW, [ONsi COXpPaHEHUs
300pOBbsi U COOMOAEHNST HOPM 3KOSTIOrMYECKOro noBedeHUs B
oKpyXatoLlen cpege

PaboTtatb B rpynne C BbINOMIHEHNEM pPa3NUYHbIX COLMAnbHbIX
pornen, nnaHMpoBaTb paboTy rpynnbl, paLMoHanbHO pacnpeaensitb
00513aHHOCTM WM NNaHWpoBaTb OEATENbHOCTb B HECTaHAAPTHbLIX
CcUTyaumsx, agekBaTHO OLEeHMBaTb BKNag KaXXaoro u3 y4aCcTHUKOB
rpynnbl B peleHne paccMmaTtpmBaemMon npobnemsl

11 KNNACC

Kono
npoBepsieMoro
pe3ynbTaTa

111

NMpoBepsieMble NnpegMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM oGpa3oBaTesibHOW NporpamMmmMbl cpegHero oowero
obpas3oBaHus

[lemoHCTpupoBaTb Ha npumMepax pofib U MecTo (U3NKN B
POPMUPOBAHUN  COBPEMEHHOW HAy4YHOW KapTWUHbI Mupa, B
pasBUTUN COBPEMEHHON TEXHUKN U TEXHOMOMMW, B MPaKTUYECKOMn
DeATEeNnbHOCTU INoaen, UEeNoCTHOCTb W €OMHCTBO  (OM3NYECKOM
KapTWHblI M1pa

11.2

YuuTbiBaTb rpaHuubl  MNPUMEHEHUA  U3YYEHHbIX  PU3UYECKUX
MOJENen: TOYEYHbIM JNEKTPUYECKU 3apsn, aaepHas moaernb
aTomMa, HYKMOHHad MoAeSfib aTOMHOro sagpa npu  peLlueHun
dom3nyeckmx 3agad

11.3

11.4

PacnosHaBaTtb manyeckne seneHus (Npouecchl) n 0O6bACHATb NX
Ha OCHOBE 3aKOHOB 3NEKTPOAMHAMWKA W KBAHTOBOW (OU3MKMN:
aneKkTpuyeckas NpoBoAUMOCTb, TEMSIOBOE, CBETOBOE, XMMUNYECKOE,
MarHUTHoe  OEeWCTBMS  TOKa, B3aMMOLEWCTBME  MarHuTOB,
3NEeKTpOMarHUTHass WHAYKUUSA, LOEWCTBME MArHUTHOrO nons Ha
NPOBOAHMK C TOKOM W ABWXYLUMACA 3apsn, SNEeKTPOMarHuTHble
KonebaHna M BOMHbI, NPAMOSIMHENHOE pacnpocTpaHeHue cBeTa,
OTpaXxeHue, nperioMmneHne, uHTepdepeHuuns, audpakuma wn
nonspusauma ceeTa, [gucnepcus cBeTa, (POTOINEKTPUYECKNI
adpekT (poToadhdekT), CBETOBOE [AaBfeHWe, BO3HUKHOBEHUE
NMHEeMYaToro Crnektpa aTtoma BOAOPOAA, €CTeCTBEHHas MU
NCKYCCTBEHHAs pagMoaKkTUBHOCTb

OnucbiBaTb U3y4YeHHble CBOWCTBa BelwecTBa (3neKkTpuyeckue,
MarHuTHbIE, OnTUYECKME, 3NEKTPUYECKYIO NpOBOAMMOCTb
pasnnyHbIX Cpea) W ANeKTpoMarHUTHble SBMEeHUsA (npouecchl),
ncnonb3ysa pmsmyeckme BENUYMHBIL: JNEKTPUYECKUIA 3apsd, cuna
TOKa, aneKTpmyeckoe HanpsbkeHue, aneKTpnyeckoe
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11.6

ConpoTMBNEeHMe, pasHocTb noteHuuanos, J3C, paborta TOKa,
WHOYKUMS MarHuTtHoro nond, cuna Amnepa, cuna JlopeHua,
WHOYKTUBHOCTb KaTyLUKW, SHEPrusi 3NeKTPU4ecKoro M MarHMTHOro
nonen, nepnoa n yactoTta konebaHun B konebaTenbHOM KOHTYpe,
3apsg 1 cuna Toka B NpoLecce rapMOHUYECKUX 3NIEeKTPOMarHUTHbIX
KonebaHunin, POKyCHOE paccTOsiHME M ONTUYECKas cuna fNuH3bl; Npu
ONUCaHMM  NpPaBUNbHO  TpakToBaTb  (PU3NYECKUA  CMbICH
NCNonb3yeMblX BEMUYMH, X 0O03HAYEHUA U eQuMHULbI; YKa3biBaTb
dopmMynbl, CBA3blBaOLWME OaHHYO (U3NYECKYIO BENUYMHY C
APYrMMuM BENUYNHAMM

OnncblBaTb U3y4YeHHble KBAHTOBblIE SIBMEHUSS W  NPOLECCHI,
ncnonb3ys U3nM4eckne BEeNUYMHbBI: CKOPOCTb 3NEKTPOMArHUTHbIX
BOJTH, ANMHA BOSHbI M YacToTa CBETA, SHEPIUS U MMNYNbC POTOHA,
nepuon nonypacnaga, 3Heprusi CBSA3M aTOMHbIX saep; npw
ONMCaHUM  NpaBUNbHO  TpakToBaTb  (PU3UYECKUA  CMbICH
NCNONb3yeMbIX BENUYMH, UX 0003HAYEHUS N eQUHWULbI; YKa3blBaTb
dopMynbl, CBsi3blBalOWME [aHHYO (PU3NYECKYD BEMUYMHY C
APYIMMU  BENUYMHAMK,  BbIYMCHATL  3HAYeHne  PU3M4ecKom
BEJTUYMHbI

AHanunanpoBaTb (um3nyeckne npoueccbl U SABMEHUS, MUCMOMb3Yys
du3ndeckme 3akoHbl U MpuHUMNbLE:  3akoH OMa, 3aKoHbI
nocrnegoBaTenbHOro U napannesibHoro CoeANHEHNA NPOBOAHUKOB,
3akoH [xoyna — JleHua, 3aKOoH 3fIEKTPOMarHUTHOM WHAYKLUMW,
3aKOH MPSMOSIMHENHOIO  pPacnpocTpaHeHWa cBeTa, 3aKOoHbI
OTPaXXeHUs CcBeTa, 3aKOHbl MPEerioMieHna CcBeTa, YpaBHEHue
OnHWTenHa Ana ¢otoaddeKkTa, 3aKOH COXpPaHEHUs1 3SHepruw,
3aKOH COXpaHEeHMs MMMynbCa, 3aKOH COXPaHEHUS1 ANEKTPUYECKOro
3apsida, 3aKOH COXpaHEeHUs MaccoBOro 4ucna, nocrtynatbl bopa,
3aKOH pagMOaKTUBHOINO pacnaga; Npu 3TOM pasnuyaTb CIOBECHYIO
OPMYNMPOBKY 3aKkoHa, €ero maTemMaTUdeckoe BblpaXeHne W
ycnoBus (rpaHumubl, 06n1acTn) NpUMEeHMMOCTH

11.7

11.8

11.9

OI'Ipe,El,eJ'IFITb HanpaslieHne BEeKTopa WMHAYKUMW MarHMTHOro nons
npoBoAHMKa C TOKOM, CUTbI AMHepa n CUIbl J'IopeHU,a

CTtpoutb M onucbiBaTb WU300paxeHne, co3gaBaemMoOe MfOCKUM
3epKarnom, TOHKOM JSIMH30M

BbinONHATL  9KCMEPUMEHTbI MO MUCCNeaoBaHU  PUINYECKNX
SABNEHUN M NPOLIECCOB C UCMOMb30BaHNEM MPSAMbIX U KOCBEHHbIX
U3MepeHun; npu aTtoM dopmMynuposaTtb npobnemy (3agavy) u
rmnotesy y4yebHOro aKkcnepuMmeHTa, cobupaTb YCTaHOBKY W3
npeanoXeHHoro obopynoBaHus, npoBOANTb onbIT n
dopmynupoBaTb BbIBOAbI

11.10

11.11

OcyLwwecTBNATE MNPsIMble U KOCBEHHble U3MepeHus U3nNdecKnx
BESIMYUH; NpU 3TOM BbIBUpPaTb ONTMMarbHbIN CNOCO6 M3MepeHus n
nUcrnonb3oBaTtb  U3BECTHble  MeToAbl OUEHKM  MNOrpeLuHocTen
n3MepeHni

NcenepoBaTtb 3aBUCUMOCTU dom3nyeckmx BENUYNH C
NCronb30BaHMEM MPAMbIX U3MEPEHUN; MPU 3TOM KOHCTPYyMpoBaTb
YCTaHOBKY, OMKCMpOBaTb pe3yfibTaTbl MOSTyYEHHOW 3aBMCUMOCTU
PU13MYECKMX BENMYMH B Buae Tabnuy u rpacdmkoB, AenaTtb BbIBOAbI




no pesyrnbTtatam nccrnegoBaHus

11.12

Cobnogate npaBuna ©GesonacHoro Tpyda npu  NpoBeAeHUn
nccnegoBaHMn B paMKax Y4ebHOro aKcnepumeHTa, Yy4yebHo-
nccnegoBaTenbCKon " NPOEKTHOWN JesaTenbHOCTH c
NCNONb30BaHMEM WU3MEPUTENbHBIX YCTPOWCTB WM nlabopaTopHOro
obopynoBaHus

11.13

11.14

11.15

Pewatb pacyé€THble 3agadn C HABHO 3aaHHOW (OU3NYECKOMN
MOAENbIO, UCMONb3YS PU3NYECKMe 3aKOHbI U MPUHLNMBI; HA OCHOBE
aHanusa ycrnoeusi 3adadn  BblbupaTb PUIMYECKYD MOAESb,
BblAenaTb omandeckne BennumHbl n popmynbl, Heobxoanmble aAng
€€ pelleHus, NpoBOAUTb pPacy€Tbl W OUEeHMBaTb pearibHOCTb
NoJSTy4EHHOro 3Ha4YeHNs (PU3NYECKON BESTUYUHDI

PewaTb KadeCTBeHHble 3ajaudn: BbICTpaMBaTb  JIOMMYECKM
HENPOTUBOPEYMBYIO  LIEMOYKY pacCyXgeHun C  Onopou Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (bU3NYECKNE ABMNEHUS

Ncnonb3oBaTb Npu pelleHnnM Yy4ebHbIX 3adad COBpPEMEHHble
NH(OPMAaLMOHHbIE TEXHOMNOrMU ANs NMOWUCKa, CTPYKTYPUPOBaHMS,
WHTepnpeTauumn u npeacTaBneHmst y4ebHoOn 1 Hay4YHO-MoNynsipHON
NHGOPMaLMK, MONYYEHHOM U3 PasfNYHbIX UICTOYHUKOB; KPUTUYECKN
aHanM3npoBaTb Nonyvyaemyr MHopMaLmio

11.16

00 BACHATb NPUHLMMBLI 4ENCTBUS MaLLMH, NPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pasnuyaTb ycrnoBusi ux 6e3onacHoro ncnonb3oBaHns B
NnoBCEOHEBHOW XU3HU

11.17

MpmnBOAUTL NPUMEpPHI BKNaga POCCUMACKNX U 3apyDeXkXHbIX YYEHbIX-
M3MKOB B pasBuTME Hayku, B O0OObACHEHMEe npoueccos
OKpY>KaloLero Mmpa, B pasBuTme TEXHUKN N TEXHOMNOMNI

11.18

Mcnonb3oBaTb TeOpeTUyeckne 3HaHus no usunke B NnoBCeAHEBHOMN
XuU3HM ans  obecneyeHua 6e3onacHocT npu  obpauweHun c
npubopamn u TEXHUYECKUMWU YCTPOWCTBaMW, [ONsi COXpPaHEeHUs
300pOBbs U COBMIOAEHUST HOPM 3KOJIOrMYEeCcKOro noBedeHus B
OKpyXxatoLlen cpege

11.19

PabotaTb B rpynne C BbIMNONTHEHNEM pPa3NUYHbIX CoLMarnbHbIX
poren, nnaHnpoBaTtb paboTy rpynnbl, pauMoHanbHO pacnpeaensTb
06513aHHOCTU U NnaHWpoBaTb AEATENbHOCTb B HeECTaHOAPTHbIX
CUTyauusax, ageKksaTHO OLEHMBAaTb BKMagd KaXdoro M3 y4acTHUKOB
rpynnbl B peLlieHne paccmaTprMeaemMon npobrnembl




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXXAHUA

10 KIACC

Kono
pasgena

Koa npoBepsiemoro
anemeHTa

npOBepﬂeMble AJNIeMeHTbl coaepXxXaHus

®PUN3NKA N METOOblI HAYHHOIO NMO3HAHWA

11

1.2

dusmka — Hayka o npupoge. HayyHble meToapl
NO3HaHUS  OKpyxatowero  mupa. Ponb
9KCNnepvMeHTa W Teopun B npouecce
NO3HaHUS Npupoabl. AKCNEPUMEHT B U3NKe

MogenupoBaHne U3NYECKUX SABIIEHUA W
npoueccoB. HayyHble runotesbl. Pusnyeckne
3aKOHbl U Teopuun. [paHuUbl MPUMEHUMOCTU
dom3n4eCKnx 3aKOHOB. MpuHumn
cooTBeTCcTBUA. Ponb M Mecto u3nMku B
dopmMmpoBaHum COBpPEMEHHOM Hay4HOW
KapTWUHbI Mupa, B npakTU4eCcKon
JesaTenbHOCTU nMoaen

MEXAHWKA

#H#HPar#tHKUNHEMATUNKA

2.1

211

21.2

2.1.3

214

MexaHn4yeckoe pgswxkeHne. OTHOCUTENbHOCTb
MexaHun4yeckoro asmxeHus. Cuctema oTcyéTa.
TpaekTopus

lMepemelyeHne, cKOpoCTb (CpeaHsas CKOPOCTb,
MrHOBEHHas CKOPOCTb) n yCKOpeHue
MaTepuanbHON TOYKM, UX MPOEKUMM Ha Ocwu
CUCTEMDI KoopAuHar. CnoxeHue
nepemeLLeHNin 1 CrioXKeHne CKOPOCTEN

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

CBobogHoe nageHue. YckopeHne csob6ogHOro
nageHus

2.1.5

KpuBonuHenHoe paBwxeHue. PaBHomepHoOe
ABMxeHne MaTepuanbHoOn TOYKM no
OKPY)XXHOCTU. YrnoBas CKOPOCTb, JUHenHas
CKOPOCTb. Mepwnog n yacTorTa.
LleHTpocTpemuTensHoe yckopeHue

2.1.6

2.1.7

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

lMpakTnyeckne paboTbl. N3mepeHue
MIHOBEHHOM CKOpPOCTH. WccneposaHue
COOTHOLUEHNA Mexay MNyTAMU, NPOUAEHHbIMU
TEeNnoM 3a nocnegoBaTteribHble  paBHble
NPOMEXYTKN BPEMEHU MpPU PaBHOYCKOPEHHOM




2.2

221

2.2.2

OBWKEHUM C HayaribHOW CKOPOCTbIO, PaBHOW
HymM0. M3ydeHne OBWXKEHUS LiapuKa B BA3KOW
xngkoctn.  M3ydeHme  OBMXKeHMa  Tena,
OpOLLEHHOr0 ropn3oHTarnbHO

##HPar### ONHAMNKA
MpuHUUN oTHocuTenebHocTK Nanunes. MNepBbin

3aKOH HbloTOHa. WHepuuwanbHble CcuUcTembl
OTCYéTa

Macca Tena. Cuna. lNpuHumMn cynepnosvumm
cun

2.2.3

224
2.2.5

2.2.6

Btopon 3akoH HbloTOHa aOna maTtepuanbHOM
TOYKM B MHepumanbHOW cucTtemMe OTCYETa
(MCO). Tpetmn 3akoH HboToHa And
MaTepuarnbHbIX TOYEK

3akoH BCeMUPHOro TaroteHusi. Cuna TaxecTu.
[MepBas kocmuyeckasi CKopocTb. Bec Tena
Cwuna ynpyroctu. 3akoH [yka

Cuna TtpeHunda. Cyxoe TpeHue. Cuna TpeHus
CKONMbXEHUs M cuna  TPeHus  MOKosl.
KoadhdumumneHT TpeHna. Cuna conpoTuUBreHns
Npwv OBUXEHUN TENa B XXMAKOCTU UMW rase

2.2.7

2.2.8

2.29

2.2.10

MocTynatenbHoe 1 BpawaTenbHOe OABWXEHMNE
abcontoTHO TBEPAOro Tena

MOMEHT Ccufibl OTHOCUTENBHO OCU BpaLLEHUS.
lMneyo cunbl. Ycnosus paBHOBECUS TBEPLOro
Tena B ICO

TexHnyeckue yCTponucTBa: NOALLUUMHUKA,
OBWKEHME NCKYCCTBEHHbIX CMYTHUKOB

MpakTnyeckne paboTbl. V3ydeHne OBUMXEHUS
Opycka MO HaAKNOHHOM MfIOCKOCTU  Nofg
Jenctemem Heckonbkux cun. WccneposaHue
3aBMCUMOCTW CUN YNPYrocTu, BO3HUKAKOLWNX B
aedopMnpyemMon MNpy>XMHe W  pe3nHOBOM
obpasue, OT BENMYUHBbI UX AedopmMaunn.
WccnepoBaHne yCroBum paBHOBECUS
TBEPAOro Tena, UMeKLEero oCb BpaLLeHus

2.3

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

23.1

MMmnyneCc maTepuanbHOM TOYKW, CUCTEMBbI
MaTepuanbHbiX Toyek. WMmnynbCc cunbl w©
N3MeHeHne nMnynsca Tena

2.3.2
2.3.3

3akoH coxpaHeHusa wumnynbca B WCO.
PeaktnuBHoe aoBuxeHue

PaboTa cunsbl

234

MoLlHOCTb cunbl

2.3.5

KuHeTunyeckas aHeprusi matepuanbHON TOYKN.
Teopemao KUHETUYECKOWN SHEPTUN

2.3.6

lNoTeHumanbHas aHepruna. [loTeHumanbHas




9Heprmsa ynpyro 4eopmMmupoBaHHOW NPYXUHbI.
lMoTeHumManbHaa  aHeprns Tena  BOGNKU3M
NoBEPXHOCTN 3emnun

lNoTeHumanbHble N HeENOTEHUMamnbHbIE CUMbI.
Cessb pa6OTbI HenoTteHunasibHbIX CUil C

2.3.7 N3MeHeHnem MexXaHn4ecKomn 3Heprum
cUcTembl Ten. 3akoH coxXpaHeHus
MeXaHU4YeCKoN 3Heprnm

2.3.8 Ynpyrue n Heynpyrme cTosiIkHOBEHUS

239 TeXHwieCKme yCTponcTBea: ABWKEHME paKerT,
BOOOMET, Konep, NPY>XMHHbINA NMUCTONET
Mpaktuyeckne pabotbl. W3yyeHne cBA3M

23.10 ckopocTenM Ten npuv  Heynpyrom yaape.

WccnepoBaHne cBA3n  paboTbl  cunbl  C
N3MEHEHNEM MEXaHUYEeCKOW SHeprumn Tena

3.1

MOJIEKYJTAPHAA ®UN3VKA N TEPMOOVUHAMUKA
#H#Par###OCHOBbI MONEKYNAPHO-KMHETUYECKOW TEOPUMA

3.1.1

OcCHOBHbIe NosIOXXeHNs MOSEKYNsIPHO-
KMHETUYECKON Teopum. BpoyHoBckoe
apwxeHuve. duddysus. Xapakrep ABMKEHUS U
B3aMMOJENCTBUNA YacTuL BellecTBa

3.1.2

Mopenu cTpoeHna rasoB, >KUAOKOCTEN W
TBEPAbIX Ten N  OObSCHEHME CBOWCTB
BelllecTBa Ha OCHOBE 3TUX Moernewn

3.1.3

3.14

3.1.5

3.1.6

3.1.7

Macca wmonekyn. KonuyectBo BellecTsa.
MocTtosiHHas ABoragpo

TennoBoe paBHOBecwe. TemnepaTypa U eé
namepeHue. Lkana temnepatyp Llenbcus

Mogenb  ugeanbHoro  rasa. OcHoBHoOe
ypaBHEHME MONEKYNSAPHO-KUHETUYECKOMN
Teopun ngeanbHoro rasa

AbcontoTHaa Temnepartypa kak mepa cpefHen
KWHETUYECKON 3HEPrMM TEMnnoBOro ABMXKEHUSN
yactuy rasa. LLikana temnepatyp KenbBuHa
YpaBHeHne KnanenpoHa - MeHgeneesa.
3akoH [lanbToHa

3.1.8

[a30Bble 3aKOHbI. VM3onpouecchl B naeansHOM
rase C MoCTOSAHHLIM KOMWYECTBOM BeLlLeCTBa:
nsoTepma, usoxopa, usobapa

3.1.9

TexHuyeckue yCTpOKncTBa: TepMoMeTp,
bapomeTp

3.1.10

Mpaktnyeckne paboTbl. M3mepeHne macchl
BO3Jyxa B KrnacCHOW KOMHaTe. MccnepoBaHue
3aBMCMMOCTH Mexay napameTpamu
COCTOSIHMS pPa3peXXeHHOro rasa

3.2

OCHOBblI TEPMOONHAMUKN

3.2.1

TepmognHamuyeckaa cuctema. BHyTpeHHss




3.3

3.2.2

SHeprMss TEepMOAMHaMWYECKOW CUCTEMbI U
cnocobbl €€ N3MeHeHns

KonunuyectBo TennoTbl U pabota. BHyTpeHHss
3Heprusi 0AHOATOMHOrO MAeanbHOro rasa

3.2.3

3.24

Buabl Tennonepegayn: TeNnONpPOBOAHOCTD,
KOHBEKUMS, uU3nydeHue. TennoéMKoCTb Tena.
YaoenbHasa TennoémMKocTb BellecTtBa. Pacuér
KonmMyecTBa TennoThbl Npu Tennonepeaadye

[MepBbIN 3aKOH TepMmogmMHamMukn. lNpumeHeHne
nepBoro 3aKoHa TepMoaNHaAMMKN K
nsonpoueccam. 'pacmyeckas nHTepnpeTaumsa
paboThbl rasa

3.2.5

TennoBble MalwWHbl. [lpyHUMNBI  OEenCcTBUS
TennoBbIX MawwuH. Npeobpa3oBaHnsa aHepruu
B  TennosBblX MawwuHax. KoadppuumeHt
nonesHoro geuncteus (ganee —  Kra)
Tennoson MalwumHbl. Linkn KapHo u ero KIJ

3.2.6

BTopon 3aKOH TEePMOANHAMMKM.
HeobGpaTtumocTe npoueccoB B npupoge.
Tennosble apuratenmu. Okonornyeckue
Npo6nemMbl TEMNO3HEPTETHKN

3.2.7

TexHuyeckune yCcTponcTtBaa: asuratenb
BHYTPEHHEro cropaHus, OblTOBON
XONOAUIbHUK, KOHOMLMOHED

3.2.8
#i#Par###ArPEIAT

MpakTtnyeckne paboTtbl. MamepeHune ygensHom
TEennoéMKOCTH

HbIE COCTOAHNA BELWWLECBA. ®A30BbIE
NEPEXOAObI

3.3.1

3.3.2

3.3.3

MapoobpasoBaHue n KoHOeHcauus.
McnapeHne v kuneHue. YpenbHas TennoTta
napoobpa3oBaHus. 3aBMCUMOCTb
TemnepaTypbl KUMEHUS OT AaBfeHus

AbconoTHas u OTHOCUTENbHas BMAXHOCTb
BO3ayxa. HacbllweHHbIM nap

Teépaoe Teno. Kpucrannuyeckne n
amopdHble Tena. AHM30TpPONUMs CBOWCTB
KpUCTannos. Knakne KpucTtannsbl.
CoBpeMeHHble MaTepuarnbl

3.34
3.35

3.3.6

lMnaBneHne wn Kpuctannusauua. YpenbHas
Tennota nnasneHus. Cybnumauns

YpaBHeHve TennoBoro 6anaHca

TexHuyeckme ycTponcTBa: TUFPOMETp W
NCUXpOMETP, KanopumeTp, TEeXHonormm
NONy4eHUs COBPEMEHHbIX MaTepuaros, B TOM
yucre HaHoMaTepuarnos, U HAHOTEXHOMOMK

3.3.7

lNpakTnyeckne paboThl. NamepeHune
BNa)HOCTWN BO3yxa

AJIEKTPOANHAMKNKA




4.1

4.2

#H##HPar###IJIEKTPOCTATUKA

onekTpusauma Ten. JnekTpudeckun 3apsg.

41.1
[lBa Bnga anekTpuyeckmx 3apsagos

4.1.2 [MpOBOOHUKN, OUINEKTPUKN U MOMYNPOBOLHUKN

4.1.3 3aKoH COXpaHeHNs aNeKTpUYeCcKoro 3apsaa

414 Baaumopgencteume 3apsgos. 3akoH KyrnoHa
nekTpnyeckoe nosne. Hanpsi»kéHHOCTb

415 3r1EKTPUYECKOro nons. |_.|.pMHLI,MI'I
cynepnosuumun. INMnHnn HanNPs>KEHHOCTN
31IeKTPMYECKOro nons

416 Pabota cun anekTpocTaTU4ecKoro nons.
NoTteHuuan. PasHocTb noTeHUuanos
[MpOBOOHUKN W [OMINEKTPUKM B MOCTOSHHOM

4.1.7 aNeKTpu4ecKkom none. [nanektpudyeckas
NPOHNLAEMOCTb
OnNEeKTPOEMKOCTb. KoHaeHcaTop.

4.1.8 ONEeKTPOEMKOCTb  MMIOCKOr0  KOHAEeHcaTopa.
OHepruns 3apsKeHHOro KoHaeHcaTopa
TexHunyeckne  yCTPOMUCTBA:  3EKTPOCKOM,

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

4.1.10 MpakTnyeckne paboTbl. N3mepeHune

SJ'IeKTpOéM KOCTK KOHOEeHCaTopa

#H#Par###MOCTOAHHbLIN SNEKTPUYECKU/ TOK. TOKM B

PASJIMYHBIX CPEOAX

Ycnosus cyLectBOBaHuUA NOCTOAHHOIO

4.2.1 anekTpuyeckoro Toka. ctouHukn toka. Cuna
TOKa. [10OCTOAHHBIN TOK

4.2.2 HanpskeHune. 3akoH Oma ons ydacTka uenm

493 OnekTpuyeckoe ConpoTuBneHne. YaenoHoe
COMpOTUBIIEHNE BELLECTBA

Y MocneposaTensHoe, napannensHoe,
CMeLLaHHOe CoeaNHEHME NMPOBOAHUKOB

495 PaboTta anekTtpudeckoro Toka. 3akoH [xoyns
—JleHua

4.2.6 MOLLHOCTb 9NIEKTPUYECKOrO TOKa
anekTpogswmxywaa cuna (ganee — 30C) un

427 BHYTPEHHEE COMNPOTUBIIEHNE MCTOYHMKA TOKa.

o 3akoH Oma gna  nonHow  (3aMKHYTOW)

anekTpuyeckon uenn. Kopotkoe 3ambikaHne
OneKkTpoHHas NpPOBOAMMOCTb TBEPAObIX

498 mMeTannoB. 3aBMCUMOCTb  COMPOTUBIEHUSA
MeTannoB oT Temnepartypbl.
CBepxnpoBoaMMOCTb

429 OnekTpuyeckmn TOK B Bakyyme. CBoucTBa

ANEKTPOHHbIX MYy4YKOB




4.2.10

MonynposoaHunkn. CobCcTBEHHAA U NpUMecHas
NPOBOAMMOCTb nonynpoBogHMKoB. CBoOWCTBa
p-n nepexoga. NonynpoBogHMKOBbIE NPUBOPBLI

4.2.11

OnekTpuyeckun  TOK B 3MEKTponuTax.
OnekTponuTuyeckas anccoumaums.
OnekTponus

11 KINACC

Koa
pasgena
4

4.2.12

4.2.13

4.2.14

KoanpoBepsiemoro
anemMeHTa

OneKTprUYecKkmm TOK B rasax.
CamocToATENbHBIN U HECAMOCTOSATESbHbIN
pa3psag. PasnnyHble TMNbl CaMOCTOSATENBHOMO
pa3spsiga. MonHus. lNnasma

TexHun4yeckne yCTpOKCTBA: amnepmeTp,
BOMbTMETP,  peocTaT, MUCTOMHUKM  TOKa,
aneKkTpoHarpeBaTerbHble npnbopsl,
3NEeKTPOOCBETUTENbHbIE npnbopel,
TEPMOMETP  COMPOTUBIIEHUS,  BaKyyMHbIA
anoa,  TepMuctopbl M POTOPE3UCTOPSI,
NONynpOBOAHUKOBBLIV ANoA, ranbBaHuKa
lMpakTnyeckme paboThbl. N3yyeHne
CMeLLaHHOro CoeINHEHNS PE3NCTOPOB.
N3amepenne 3OC wuUCTOYHMKA TOKa M €ro
BHYTPEeHHero conpoTtusneHus. HabniogeHue
anekTponusa

npOBepﬂeMble AJNIeMeHTbl coaepXxXaHusa

SJIEKTPOONHAMUKA

#H##Part###MAIHWTHOE NOJE. SNIEKTPOMAIHUTHAA MHOYKLUWA

4.3

431

4.3.2

4.3.3

NocTtoAHHbIe MarHuTbl. B3aumopgencrtBue
NOCTOSAHHbIX MarHUTOB

MarHutHoe none. Bektop  MarHuTHOWM
nHaykumn. MNpuHUMn cynepnosvuunun. JlnHum
MarHMTHOM  uHAyKumn. KaptuHa  nuHuin
MarHUTHOM MHAOYKUMW NOMSA  MOCTOSIHHbIX
MarHMToB

MarHuTHOe none npoBOAHMKA C  TOKOM.
KapTmHa nuHMA nona ANWHHOMO MpsiMoro
NPOBOOHMKA UM  3aMKHYTOro  KOSbLIEBOro
NPOBOAHMKA, KaTyWKM C TOKOM. OnbIT
OpcTtepa. Baanmogencrene NpoBOAHUKOB C
TOKOM

4.3.4

4.3.5

Cwuna Amnepa, eé moaynb 1 HanpasreHue

Cwuna JlopeHua, eé moaynb MU HanpasfeHue.
[BmxeHne 3apsKeHHOM yacTumubl B
OAHOPOAHOM MarHuTHoM none. PaboTta
cunbl JlopeHua

4.3.6

fBrneHve anekTpoMarHUTHOM UHOYKLMK




5.1

4.3.7 lMoTok BEKTOpa MarHUTHOM NHOYKUUK
438 SOC wHaykumn. 3akoH 3NEeKTPOMarHUTHOM
o nuaykumn ®apages

BuxpeBoe anektpuyeckoe none. 3AC

439 MHOYKUMW B NPOBOOHMKE, [OBUXYLLEMCSH
nocTynaTtensHo B OAHOPOAHOM MarHUTHOM
none

4.3.10 MpaBuno JleHua

4311 MHOYKTUBHOCTL. ABNeHne caMOUHOYKUUMN.
90C camonHayKummn

4.3.12 OHeprms MarHUTHOMO NOJIS KaTyLLKN C TOKOM

4.3.13 OnekTpoMarHMTHoe none
TexHunyeckne  ycTpoMCcTBa:  MOCTOSAHHbIE

4314 MarHuThl, 31EKTPOMarHuThbl,
anekTpoaBuraTenb, yckopuTtenm
3NeMeHTapHbIX YacTuL, MHOYKUMOHHAA neYvb
lMpakTnyeckme paboThbl. N3y4eHne
MarHMTHOrO nonsi  KaTylwKMm C  TOKOM.

4.3.15 NccnepoBaHne  pencteus MOCTOSAHHOIO

MarHutTa Ha pamky ¢ TokoMm. WccnepgoBaHue
SABNEHUSI 3NEeKTPOMarHUTHOM UHAOYKLUK

KONEBAHNA N BOIHbI

#H##Part##MEXAHNYECKNE N SJNTIEKTPOMAITHUTHBLIE KONEBAHUA

5.1.1

5.1.2

KonebaTenbHas cuctema. CBoboaHble
konebaHus. [apmoHunyeckume KonebaHus.
Mepuon, w4actoTta, amnnutyga wn  dasa
kKonebanumn

MpyXuHHBIN ~ MasaTHUK. MaTemaTtuyeckun
MaATHUK

5.1.3

YpaBHEHNE  TapMOHUYECKNX  KOonebaHun.
KuHemaTudeckoen anHammyeckoe onucaHue
konebaTenbHOro ABMXeHUs

514

5.1.5

5.1.6

lMpeBpalyeHne aHeprum npu rapMoHNYECKNX
konebaHnsx. CeaAsb amnnuTyabl KonebaHun
MCXOOHOW  BENWYUHbI  C  aMnnuTygamu
konebaHunin eé CKOpOCTU N YCKOPEHNSA

KonebaTernbHbin KOHTYP. CeoboaHble
3NEeKTPOMarH1THbIE konebaHus B
naearbHOM konebaTenbHOM KOHTYpe.
AHanors  Mexagy — MexaHuyeckumum - U
3NeKTpOMarHUTHbLIMU konebaHuamn.
®opmyna TomcoHa

3aKkoH COXpaHeHMsi 3Heprn B unaeanbHOM
konebaTenbHOM KOHType

5.1.7

BbIHyXOeHHbIE MexaHu4eckne KonebaHus.
Pe3oHaHc. Pe3oHaHcHas KpuBas.
BbIHY>XOEHHble 3MEKTPOMarHUTHbIE




konebaHus.

5.1.8

5.1.9

5.1.10

lMNepeMeHHbIn TOK. CuHycounganbHbI
nepeMeHHbIn TOK.

MowHoCTb nepemMeHHoro TOKa.
AMNNUTYOHOE W OEnCTBylOLlee 3HaveHue
CUIbl TOKA U HanpsXKeHust

TpaHcdopmaTtop. NponsBoacTBo, nepenaya
N notpebrneHne SNeKTPU4YEeCcKon SHEpPruu.
JOKonormyeckne puckn npu npoun3BoacTBeE
areKTpuyeckomn 3Heprun. KynbTypa
MCNoSb30BaHNA ANEKTPOIHEPIrn B
noBceaHEBHOW XN3HU

5.1.11

TexHuyeckne ycTpoucTeBa: ceucmorpaq,
ANeKTpUYecKknm 3BOHOK, NNHUK
anekTponepeaav

5.1.12

MpakTnyeckne  pabotel.  KMccnegosaHue
3aBMCUMOCTM nepuoga Manbix KornebaHuin
rpysa Ha HUTWU OT ASIMHbl HUTU U Macchl
rpy3a. iccnegoBaHne nepemMeHHOro Toka B
uenM w13 nocrnenoBaTeNnilbHO COEOUMHEHHbIX
KOHOEeHcaTopa, KaTyLKn n pesncTopa

5.2

#H##Par#tHMEXAHVUYECKUNE U SJIEKTPOMAIHUTHBIE BOJHbI

5.21

5.2.2

MexaHun4yeckme BOJIHb, ycrnosus
pacnpocTpaHeHus. Mepwnog. CkopocTb
pacnpocTpaHeHns 1M OfAvHa  BOJSIHbI.
[MonepeyHble 1 NPOoAOSibHbIE BOSHbI

##Par### NutepdepeHumna v gudpakums
MeXaHUYEeCKNX BOSH

5.2.3

524

5.25

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

OneKkTpoMarHUTHble BOJIHbI. Ycnosus
N3ny4eHus 3MEeKTPOMarHUTHbIX BOJTH.
BsanmHaga opueHTauus sektopoB E, B n v B
9JIeKTPOMarHMTHOM BOJSIHE B Bakyyme

CeowucTtBa 31eKTPOMarHUTHbIX BOJTH:
oTpaxeHwe, npenomMmneHve, nondpusauns,
andpakums, uHTepdgepeHuma.  CKopocTb
3MEKTPOMArHUTHbIX BOSH

5.2.6

Wkana 9NEKTPOMAarHUTHbIX BOJTH.
MpMeHeHNe 3NEeKTPOMarHUTHbIX BOSNH B
TEXHUKE U ObITY

5.2.7

MpuHUMNbI  pagnocBsasn U TeneBUOEHUS.
Paguonokauyus. OneKkTpoMarHMTHoe
3arpsisHeHue oKpyxatwouien cpeibl

5.2.8

TexHunyeckne ycTponcTBa: My3blKalbHble
WHCTPYMEHTbI, YrbTpa3ByKoBas AMarHoCTMKa
B TEXHUKE U MeavumHe, pagap,
pagvonpuéMHNK,  Ternesu3op, aHTEeHHa,




\ TenedoH, CBY-neub

5.3

#i#HPar###OMNTUNKA

53.1

5.3.2

5.3.3

534

lMpsamonMHenHoe pacnpocTpaHeHne cBeTa B
ogHopogHou cpefe. Jlyd ceeTa

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

lMpenomneHune ceeTa. 3akoHbI NPenoMeHns
cBeTa. ABCONOTHBIN nokasarernb
NpenomMneHus

MonHoe BHYTPEHHEE oTpaxeHue.
MpeaenbHbIN  yron MNOSIHOrO BHYTPEHHEro
OTpaxeHus

5.3.5

5.3.6

Oucnepcusa ceeta. CnoxHbln coctaB 6enoro
ceeTa. LiBet

CobOupatowme wn paccemBalome JUH3bI.
ToHkaa nunH3a. PoOKycHOe paccTosiHue u
onTuyeckasi cuna TOHKOW NNH3bI.
MocTpoeHne n3obpaxeHunn B cobmparomx n
pacceuBaoWmnx nuH3ax. dopmyrna TOHKOM
NMH3bI. YBenu4eHne, gaBaemoe JIMH30M

5.3.7

5.3.8

5.3.9

Mpegenbl NPUMEHMMOCTN reoMeTpUYeckom
ONTUKK

NHTepdepeHumnsa cBeTa. KorepeHTHble
NCTOYHUKMN. Ycnosus HabnogeHus
MaKkCUMyMOB n MWHVMYMOB B
NHTEP(EPEHUNOHHON KapTUHE OT ABYX
CUHA3HbIX KOrepPeHTHbIX MICTOYHNKOB

[ndpakums ceeTa. [undpakymoHHas
peweéTka. Ycnosme HabGMOOEHUS T[MaBHbIX
MaKCMMYyMOB npu nageHun
MOHOXPOMaTU4YECKOro cBeTa Ha
AN PAKUMOHHYHO PEeLLETKY

5.3.10

Monsipnsauma ceeta

5.3.11

5.3.12

TexHnyeckne yCTpoOMCTBA: OYKW, nyna,
doToannapaTt, MPOEKUMOHHbIN  annapar,
MUKPOCKONM, Teneckon, BOSTIOKOHHAs ONTuKa,
AndpakuMoHHas peLuéTka, nonapons,

lNpakTnyeckne paboThbl. NamepeHune
nokasatens npenomnexHuda. MccneposaHue
CBOUCTB n3obpaxxeHnn B NUH3ax.
HabntiogeHnune gucnepcum ceeTa

SNEMEHTbI CNELMANBHOW TEOPUW OTHOCUTENIBHOCTW

6.1

paHMubl  NPUMEHMMOCTU  KracCU4ecKom
MEXaHUKN. MocTtynaTsl Teopum
OTHOCUTENbHOCTU: MHBAPUAHTHOCTb MOAYIIS
CKOpOCTM cCBeTa B Bakyyme, MNpuHUMN
OTHOCUTENbHOCTU OUHLUTENHA




OTHOCUTENBHOCTbL OAHOBPEMEHHOCTMU.

6.2 3amegneHne BpeEMEHM U COKpalleHue
AJIMHbI

6.3 OHeprus 1 nMnynbc CBOOOAHON YacTuLbl
CBs3b MacCbl C 3JHEprMem uM UMMNyNbLCOM

6.4 cBOOOAHOM  YacTuupbl. OHeprns  NoKos

cBobogHOM YacTuubl

KBAHTOBAA ®UN3NKA

7.1

7.2

#HHPar#INEMEHTbBI KBAHTOBOW OMTUKN

7.1.1

7.1.2

7.1.3

®oToHbl. Popmyrna [MnaHka cBA3WM 3Hepruu
¢OoTOHa C ero YaCcToTon. QHEPrust N UMNynNbLC
doTOHa

OTkpbITUE N nccnegoBaHue goToaddekTa.
OnbITbl All. CrtoneTosa. 3aKoHbI

doToadhpekTa
YpaBHeHve JnHwTernHa ana gotoaddekTa.
«KpacHasa rpaHuua» gotoadpekta

7.1.4

[aenenune ceeta. OnbiThl .H. Jlebenesa

7.1.5

XnmMmun4yeckoe gencreue ceeTa

7.1.6

7.2.1

7.2.2

TexHuyeckne yctpoucTBa: OOTOSNEMEHT,
doTOoOaTHNK, conHeyYyHas b6aTapes,
ceeToamon

CTPOEHME ATOMA

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

MoctynaTtbl bopa. NanyyeHne n nornoweHne
POTOHOB Npu nepexoge aTtomMa C OAHOro
YPOBHS 9HEpPrun Ha apyron. Buabl cnekTpos.
CnekTp ypOBHEW 3Heprun atoma Bogopoaa

7.2.3

71.2.4

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

CnoHTaHHOE W BbIHYXXOEHHOE U3My4YeHue.
YCTpOWCTBO M NpuHUmMn paboTbl nasepa

7.2.5

7.2.6

TexHuyeckne yCTpPOMCTBA: CreKTpasibHbIn
aHanu3 (cnekTpockorn), nasep, KBaHTOBbIN
KOMMNbHOTEP

lNpakTnyeckne paboThbl. HabnooeHune
NIMHEeNYaToro cnekTpa

7.3

ATOMHOE AQPO

7.3.1

MeToabl HabniogeHus u  peructpauum
3NeMeHTapHbIX YacTuy,

7.3.2

OTKpbITHE PaanNoaKkTUBHOCTM. OnbIThbI
Pesepdopaa no onpegeneHvio cocTtaea
pagnoakTMBHOro  m3ny4veHusi. CBoNcTBa




7.3.3

anbga-, 6eta-, ramma-uanyvyeHund. BnusHue
pPagMOaKTMBHOCTW Ha XUBblEe OpraHnU3Mbl

OTKpbITME NPOTOHA N HENTpoHa. HyknoHHas
mMogenb sapa [enseHbepra — KVBaHeEHKO.
3apsg  agpa. MaccoBoe uuicno  agpa.
N3oTonbl

7.3.4

Anbda-pacnag. OnEeKTPOHHbIN n
NO3UTPOHHbLIN GeTta-pacnag. ramma-
nany4deHne. 3akoH pagMoaKkTMBHOIO pacnaga

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

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

AnepHble peakuuun. [leneHne 1 cuHTEs agep
ApnepHbin peaktop. TepMoagepHbIN CUHTES.
Mpobrnembl ©n  nepcnekTnBbl  S4epHOM
3HEpreTUKu. Jkonorunyeckue acnekTbl
SAOEPHON SHEPreTUKn

OrnemMeHTapHble YacTuubl. OTKpbITHE
NO3nUTpOHa. dyHaameHTanbHble
B3auMOOenNcTBuA

TexHn4yeckne yCTpOKCTBA: Ao3nmeTp,
Kamepa BwunbCoHa, saepHbId  peakTop,
aToMHas bomba

MpakTnyeckne  pabotel. WccnegoBaHue
TPEKOB YacTuL (Mo rotoBbIM hoTorpacusim)

ANEMEHTbI ACTPO®U3NKU

8.1

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

8.2

8.3

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

ConHue, dotocdhepa wu  armocdepa.
CornHeyHas akTMBHOCTb

8.4

NcTtouHuk aHeprum ConHua v 38€34

8.5

3BE3Obl, WX OCHOBHbIE XapaKTEPUCTUKMU:
mMacca, CBETMMOCTb, paguyc, TemnepaTtypa,
nx B3aNUMOCBS3b. HAwnarpamma
«CMEeKTpanbHbIA KMacc — CBETUMOCTbY.
3BEé3aObl  rMaBHOW  MOCNeaoBaTeNbHOCTH.
3aBMCMMOCTb «Macca — CBETUMOCTb» ANS
3BE3[ rMaBHOW NocneaoBaTenbHOCTU

8.6

###Par###BHYTpEHHEee CTpoeHne 3BéE3f.
CoBpeMeHHbIe npeacraBneHus o]
npoucxoxgeHnn u aponouun ConHua wn
3BE€34. OTanbl XXU3HU 3BE3[,

8.7

Mneuynbin [yt — Hawa [anaktuka.
CnupanbHas CTPYKTYpa "anakTukuy,
pacnpegeneHne 3Bé€s3d, rasa W MNblw.




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

8.8

8.9

8.10

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

BceneHHas. PacwupeHne  BceneHHoW.
3akoH Xabbna. PasberaHve ranakTuk.
Bospact u paguyc BceneHHon, Teopus
bonbworo B3pbiBa. Mogenb  «ropsyen
BceneHHon». PenuktoBoe nany4vyeHve

MacwTabHas CTPYKTYypa BcenexHon.

MeTaranaktuka. HepelweéHHble npobremsbl
acTpoOHOMUU




NMPOBEPAEMbIE HA EIM3 NO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOU OBPA3OBATEJIbHOWU NPOIrPAMMbI CPEAHEIO
OBLLUEIro0 ObPA3OBAHUA

Koa

npoBepsieMoro
TpeboBaHuA

MpoBepsieMble Tpe6oBaHMA K NpeAMEeTHbIM pe3yfibTaTam

OCBOEHMA OCHOBHOM OOpa3oBaTesibHOW NporpamMmbli
cpeaHero obwero obpasoBaHus

1

CdopMnpoBaHHOCTL YMEHMI  pacno3HaBaTb  uandeckue
aBneHnsa (npouecchbl) N OB6BACHATb MX HA OCHOBE M3YYEHHbIX
3aKOHOB

BnageHne ocHoBononaratowmmm Cpl/l3VIH€CKVIMVI NMOHATUAMU U
BeJNIM4YnNHaMun, Xxapaktepum3yromnmn q)|/|3|/|qu|<|/|e npouecchl

CdopmMMpoBaHHOCTb yMEHUM NPUMEHATb 3aKOHbI
KNacCM4yeckom  MeXaHWKW,  MOJSIEKYNSpHON  PU3Mkn U
TEePMOLMHAMUKKN, SNEKTPOAUHAMUKN, KBAHTOBOW (PU3NKM AONIS
aHanmsa n OOBACHEHUSI ABNEHUN MUKPOMMPA, Makpomupa u
Meramupa, pasnuyatb ycrnosus  (rpaHuubl,  obnactu)
NPUMEHNMOCTN (PU3NYECKMX 3AKOHOB, MOHMMaTb BceobLumin
Xapaktep (yHOaMeHTasbHbIX 3aKOHOB UM  OrpaHUYeHHOCTb
NCNonb30BaHMs YacTHbIX 3aKOHOB; aHanu3anposaTtb
dunamyeckme npouecchbl, UCMNOMb3yd OCHOBHbIE MOMOXEHWS,
3aKOHbl 1 3aKOHOMEPHOCTM

CdopmupoBaHHOCTb yMeHNs pasnuyaTb yCrioBus
NPUMEHMMOCTN MoZeNnen @U3nYecknx Ten un npoueccosB
(sBNeHun)

CdopMnpoBaHHOCTL YMEHUA pellaTb pacye€THble 3agadn C
SIBHO 3a[jJaHHOW N HESIBHO 3afjaHHOW (pn3nyeckon MoLenbio: Ha
OCHOBaHWW aHanuaa ycnosusi Bblbvpatb uanyeckme Moaenu,
oTBevawwme TpeboBaHMAM 3agayvn, NPUMEHATb OPMYyIbI,
3aKOHbl, 3aKOHOMEPHOCTM M MOCTynaTbl (PU3NYECKNX TEeopui
npu WUCMNOMb30BaHMM MaTeMaTUYECKMX METOOOB pPeLUEeHUs
3agad, nNpPoBOAUTbL pPAaCYE€Tbl HA OCHOBAHUM MMEIOLLIMXCS
AaHHbIX, aHanuM3anpoBaTb pe3ynbTaTbl W KOPPEKTUPOBaTb
MEeTOAbl peLlEeHNs C Y4ETOM NOJSTyYEHHbIX pe3ynbTaToB

PewaTtb KayecTBeHHble 3afjayun, Tpebywlme npUMeHeHUs
3HaHUM M3 pasHbIX pasfernoB LUKOMNbHOMO Kypca ¢u3nKuM, a
Takke  uvHTErpauMm  3HaHMA N3  Opyrux  nNpeamMeToBs
€CTEeCTBEHHOHAY4YHOro  UMKMa: BbICTpamBaTb  JIOTMYECKYHO
LEenoYKy pacCy>aeHUn C OMnopon Ha W3YyYeHHble 3aKOHbI,
3aKOHOMEPHOCTUN U (PU3NYeCcKne ABMEHNSA

BnageHne OCHOBHbIMM MeTOAaMW  HAYyYHOro  MO3HaHWS,
Ncnonb3yemMbiMn B on3MKe: NPOBOANTL MPAMbIE U KOCBEHHbIE
N3MEpPEHNa U3NYECKUX BENUYMH, BbibMpas onTUMarnbHbIN
Ccrnocob M3MepeHust N UCMOonb3ys U3BECTHbIE METOAbl OLEHKU
NnorpeLLlHoCcTen  U3MepeHun, nNpoBOAUTbL  MUCCnegoBaHue
3aBUCUMOCTEN (PU3NYECKUX BEMUYMH C  UCMNOSNb30BaHNEM
NPsSIMbIX U3MEPEHUN, OOBACHATbL MNOMyYeHHble pe3ynbTaThl,
ncnonb3ya ousnyeckne Teopun, 3akKoHbl 1 NOHATUSA, U AenaTb
BbIBOAbI; cobniogatb npasuna 6GesonacHoro Tpyda npu
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npoBeAeHnm nccrnenoBaHum B pamMkax y4ebHoro
aKcrnepumeHTa n y4yebHo-uccneaoBaTenbCkon 4eaTENbHOCTU C
Mcrnosnb3oBaHMeM UUGPOBLIX M3MEPUTENbHbIX YCTPOWCTB U
nabopaTtopHoro obopyaoBaHus

CdopMnpoBaHHOCTL YMEHUW aHanuM3MpoBaTb U OLEHMBATb
nocneacTemsi ObITOBOM W MNPOW3BOLCTBEHHOW OeATENbHOCTU
yernoBeka, CBA3aHHOM C (bn3nyYecknmMm npoueccamu, ¢ NO3MLnn
3KONOrm4yeckom ©e3onacHocTy; npeacTaBneHumn o)
pauMoHanbHOM NPUPOAONONb30BaHUN, a Takke pas3yMHOM
MCNOMb30BaHMN  OOCTWMXKEHUA HaykKM U TEXHOMOrMn Aans
AanbHenLwero pasBuTus YenoBeyeckoro obuiecTea

OenapgeHuve pasnnyHbiMu cnocobamm paboTbl ¢ Hpopmaunen
du3nyeckoro cogepxaHnsa ¢ UCMNoNb30BaHNEM COBPEMEHHbIX
NHPOPMALMOHHbIX TEXHOSIOrNMI; passuTne yMeHUn
KPUTMYECKOro aHanmsa 1 OLEeHKM AOCTOBEPHOCTU NoslydaemMoMn
NHopMauunn

CdopMnpoBaHHOCTbL YMEHU NMPUMEHATL OCHOBOMONaramLwmne
aCTPOHOMUYECKME NOHATUS, TEOPUM U 3aKOHbI ANA aHanusa u
0ObSACHEHU (pm3nyecknx npoueccoB, MNPOUCXOOALMNX Ha
3B€3aXx, B 3BE3QHbIX CUCTEMAX, B MeXranaktuy4eckom cpege;
ABWXKeHUs HebeCHbIX Ten, aBonouumn 38€3a 1 BceneHHon




NEPEYEHDb 3JIEMEHTOB COOEPXXAHUA, MPOBEPAEMbLIX HA EI3 MO

OU3UNKE

Kon
paspenal
TeMbl

1

11

Kon
3rieMeHTa

111

MpoBepsieMbI anemMeHT coaepXXaHus

MEXAHWKA
KMHEMATWKA

MexaHunyeckoe OBUWXEHUE. OTHOCUTENBHOCTL
MeXaHU4ecKkoro apmkeHusi. Cucrtema otcyéTa

1.1.2

1.1.3

114

MaTepunanbHaga Touka.

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

TpaeKTopIId,

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

YTb.
CrnoxeHne HEPEMEIJ]'EHIIIUIZ

Ay =4 +

CKopOoCTb MaTepuanbHON TOYKN:

U=— = }'=[L31_.U1_.u__].

=
Il
=&
—_
I

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

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

BbluncneHne nepemelLeHns n nytm matepuasnbHON
TOYKM NPU NPSAMOSIMHENHOM OBUXEHUN BAOSb OCU X
no rpadounky 3aBUCUMOCTN Ux(t)




o . _Ap
YCKDPEHIIE MAaTCepHATBEHOI TOHKIL a = —L :
t—0

=0
At
Au C o,
a =—= =(u,) ', agamorm4HO a, = (v, |, a.=(v
A |y ' ' B -
PaBHOMepHOE NPpAMONMHENHOE OBUXEHNE:
x(t) = xo + Vit
x(t)
X
0
+
%
oX
t
1.15
Ve (t) — vo, = const
v
X
(t)
v
Ox
const
1.1.6 PaBHOyCKOpeHHOEe NPAMONMHENHOE ABWXEHME:




at

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

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

-

U;.T - U_ll.'c = EH.‘I.' [IJ _Il]

L
HPII IBILKESHINI B OTHOM HAIIPABIICHII IIVIE S = -1

CBobogHoe napgeHue. YckopeHne cBOBOAHOrO
nageHus.

Vi

Yo o

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

-

[.1'{?} =X, +U,t=x+tU,cosa-f
1.1.7

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

v (t)=uv, =vy,cosa

v (t)=v,, + gt =v,sino— gt

KpnBonuHenHoe asumxeHue. [BuxeHune

MaTepuanbHOM TOYKM MO OKPY>KHOCTM.

YrnoBasi  fIMHENHAsA CKOPOCTb TOYKM:
v = wR

1.18

wR




Mpu paBHOMEPHOM ABMXXEHUWN TOYKM MO OKPY>KHOCTH

_27'[_2
w= = TV

n e

21T

21U

. LleHTpocTpeMuTensHoe yckopeHne TOYKM:

v2

e =7 = w?R

Lc




. MNonHoe yckopeHne maTepmasnbHON TOYKN

119 Teéppoe Teno. [MocTynaTenbHoe 1 BpallaTenbHoe
ABWXEHWe TBEpOOro Tena
ONHAMUKA

121 MHepumanbHble cuctembl oTcyé€Tta. [lepBbi 3aKOH

HbtoToHa. NMpuHUMn oTHocuTENbHOCTU Manunes

Macca Tena. NNnoTHOCTbL BellecTBa:

_ m

P=y
o
1.2.2 v
m

Cuna. MpuHUMN cynepnosnumm cun:

FpaBHoneMCTB =F +F+..

paBHOOENCTB

1.2.3 =




BTopon 3akoH HbloTOHa: ons matepuanbHOM TOYKM
B NCO

>
-

F, = may

1.2.4 m

Ap = FAt




1.2.5

At
npu
F = const
F
const
-——h—
£, Fy

TpeTnn 3akoH HbloTOHa Ans maTepuarnbHbIX TOYEK:

Fi; = —Fy

12

21




1.2.6

3akoH BCEMUPHOIo TANOTEHUA: CUJIIbl MPUTAXEHUA
mMexagy To4e4YHbIMU MacCaMi paBHbI
mpm,
F=G 72

m

Cuna TtsxkecTtun. LleHTp TskecTn Tena. 3aBMCUMOCTb
CWnbl TSHKECTUM OT BbICOTbI h Hag MOBEpPXHOCTbHO
nnaHeTbl paguycom RO:

GMm

"9 = Ry + h)?




h)

GMm

Cwuna ynpyroctu. 3akoH Nyka:

F, = —kx
F
127 X
—kx
Cuna TpeHusa. Cyxoe TpeHue.
Cwuna TpeHunsa CKONbXeHus:
Frp = uN
F
P
128 KN
Cwuna TpeHuna nokos:
Fp < uN
F
P
<

uUN




KoadphpmumeHT TpeHus

[aBneHue:
P=7

p

S
1.29

F

L

1.3 CTATUKA
Tl
F
MoMeHT cunbl OTHOCUTENBHO OCU BPaLLEHUS!:
M| = FI, rge | — nneyvo cunebl
F

1.3.1

F

OTHOCUTENbHO OCK, npoxoaswen 4yepes Touky O
nepneHankynsapHO pUCYHKY
LleHTp macc Tena. LleHTp macc cuctembl
MaTepuanbHbIX TOYEK:
? mqyry + myry+...

1.3.2 Tym. =

my + my+...




.M.




B oaHopoaHOM none TsxecTu

(g = const)

const)
LlEHTP Macc Tena COBMNafaeT C ero LLEHTPOM TSHXKECTH

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

1.3.3 o
|F+Fy+...=0
HHPari 3akoH [Nackansa
#1.3.4
[laBneHue B xunakocTtu, nokosiencsa B ICO:
p =po +pgh
p
#HHPar## P
#1.3.5 0
+

pgh
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H#HHHPar##
#1.3.6

HHHPar##
#1.4.1

3akoH Apxnmeaa:

>

FApx = —FaurrecH

Apx

BbITECH

ecnu Teno uxuakoctb nokosatca B UCO, To
Fppx = PGVauirecn

Apx

pgv

BbITECH

YcnoBue nnasaHua Ten
3AKOHbI COXPAHEHWA B MEXAHUKE
Mmnynbc matepuansHOW TOYKK:

p=mv




H#HHHPar##
#1.4.2

7 MNyJibC CUCTEMbI TEJ1.

>

P =P + p2+




H#HHHPar##
#1.4.3

A(

3aKOH M3MEHEHUSI U COXPaHEHUsI UMNYIbCa:
B NCO

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

- -

1BHELWH




At

2BHeLUH

At
+

B ICO , ecrin

Ap = A(py + po+...

A(




HH#Par##
#1.4.4

- -

FlBHeLIJH + FZBHeLIJH+' =0

1BHELWH

2BHELWH

PeakTnBHOE ABMXeHue

F
\‘f(;(x‘

Pa6oTa curnbl Ha MarnoM nepeMeLLeHUm:
A =|1f'| |,-'l'-.f'|-c05 a=F, - Ax
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1.4.6

‘/(E“

—

D
MoLluHOCTb cunsbl:
ecnu 3a Bpems

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

KuHeTn4yeckas QHEeprmnA MaTepmaanoﬁ TOYKU.

mv?  p?
Eyp=—F—=7—
2 2m
E
KNH
2
mv
2
2m
p




3aKOH N3MEHEHUS1 KNHETUYECKON SHEPTUN CUCTEMBI
mMaTtepuanbHblx Todek: B UICO AEkuMH = A1 + A2 + ...

MoTeHumanbHas QHEepPrmna:
OnAa noTeHunarnbHbIX CUN

Ay = E1n0TeHu - EZnOTeHu,_= AEI‘IOTeHLl

12

1noTeHy,

14.7 2MoTeHy,

AE

NnoTeHL,

[MoTeHumanebHas aHeprna mMaTepuarnbHOM TOYKK B
OAHOPOOHOM MOfe TSHKECTU:
EI‘IOTeHLl, = mgh

NnoTeHL,
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mgh

[MoTeHuManbHasa aHeprus ynpyro
AedopMMpoBaHHOro Tena:

kx?
EFIOTeHLl, = T
E
noTeHy,
2
kx
2

148

151

3aKOoH U3MEHEHMS N COXPaAHEHUS MEXaHNYECKOM
SHeprum:

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

MEXAHUYECKUE KOJIEBAHNA U BOJHbI
FapmoHunyeckne konebaHna maTepumanbHOW TOYKM.
Amnnutyga n asa konebaHun. KuHematudeckoe
onucaHue:
x(7) = Asin| @t +o, )

v(f)=x/,
alt)=(v,),=—ex) =a +e0'x=0,
rge X - cMelleHne n3 paBHoBeECKUA.

[nHamnyeckoe onucaHue:
ma, = —kx,

ma




15.2

-kx,
roe

=~

mw
2

. OTO 3HAYUT, YTO

—kx.

OHepreTnyeckoe onucaHne (3aKoH COXpaHeHus
MEXaHNYECKON IHEPTUN):

3 ol ol ol
r.i.U‘+Ia* my,_ kA

2 2 2 2

Cs4sb aMmnnuTyabl konebaHumn CMeLLeHus
MaTepuanbHOW TOYKM C amnnauTydammn konebaHun
€€ CKOPOCTU M YCKOPEHUS:

Upee =04, @ =04

Mepuoa n yacTtoTa konebaHui:

_2m 1
GEEERY
Mepuoa Marnbix CBOOOHbIX KonebaHui

MaTeMaTU4eCKOro MasdaTHuKa:

T=21\/I
g

Mepnoa  cBobogHbIX  konebaHunh  MPYXUHHOrO
MasTHUKA:




1
T=2m|—

k
153 BbIHy>XeHHble konebaHwus. PesoHaHc.
" PesoHaHcHasa kpuBas
MonepeyHble WM npoaonbHble BOSHbI. CKOPOCTb
pacnpocTpaHeHnsa 1 AnMHa BOSHbI:
A=vT = Y
v
A
vT
154
v
U
NHTepdepeHums n gudpakumsi BONH
155 3ByK. CKOpOCTb 3BYKa
2 MONEKYJTAPHAA ®UN3NKA. TEPMOOVNHAMUKA
2.1 MONEKYJTAPHAA ®UN3NKA
Mopgenun CTpoeHust rasoB, XWOKOCTEM W TBEPAbIX
Ten. lyctb TepmoanHamuyeckass cuctema (Tero)
coctouT 13 N oauHakoBbIX Monekyn. Torga
KONMYeCcTBO BeLlecTBa
N m
V=—=—
Ny
2.1.1 v
N




N
u
m
roe
Ny
N
A
— yucno Asoragpo, m — macca cuctemsl (Tena),
u
u
— MoOnsipHasa macca BellecTsa
2.1.2 TennoBoe ABMXeHWe aTOMOB U MOJSEKyn BellecTsa
2.1.3 BsaumopencTeme 4actuy BellecTea
214 Onddysusa. BpoyHoBckoe aBuxKeHue
215 Mogenb ngeansHoro rasa 8 MKT
CBsa3b Mexay OaBNeHneM N cpeaHen KNHETUYECKON
3Hepruen nocTynaTenbHOro TEMIOBOro ABMXEHUSN
MOMeKyn unaeanbHoOro rasa (OCHOBHOE YypaBHEHWEe
MKT):
1 = 2 (mp? —
2.1.6 p=—-mgw'=—n-|—\|=—-n-&,.
3 300 2
roe mO — macca o4HOW MOMeKyrbl,
N
n=-—
%4




=]

- KOHUEHTpauUnA MOJIEKYI

2.1.7 AbcontoTHasa Temnepatypa: T =t +273K

CeaA3b  TemnepaTypbl rasa Cco  cpedHei
KUHETUYECKOW aHepruen nocTynaTenbHoro
TENOBOro ABUXEHMS! €ro MOMEKYI:

2.1.8

2.1.9 YpaBHeHue p = nkT

Moaenb naeanbHoOro rasa B TepMoauHaMUKe:

( VpaBrerme Merreeesa — Kareipora
| BEeUKeHHE U1 BHYTPSHHEH JHEPTHH
VpaBHeHHe MeHeneeBa — KraneiipoHa (mpmme

3aIIICcI):

pRT

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

BeIpajkeHHe U1 BHYTPeHHell Hepri OIHOATOMH

raza (IIpHIMeHIIMEBIe (JOPMEI 3aIIIcH):

L‘=%vﬂf=%.w _3Mpr =chT=%pV

2

2111 3akoH [anbToHa  Ona  gasrneHus cmecu
o pa3pexXeHHbIX ra3os:




P =P + p2+

I

2.1.12

N3onpouecchl B paspeXeHHOM rase C MOCTOSHHbIM
yncnom mornekyn N (C NOCTOSAHHBIM KONMYEeCTBOM
BelllecTBa V):

nsotepma (T = const): pV = const

nsoxopa (V = const):

1%
== t
T cons

const

n3obapa (p = const):

V— t
T—COTlS




const

["pacbmyeckoe npencrasneHme U3onpoLeccoB Ha pVv-,
pT-un VT- gnarpammax.

O06beanHEHHbIV ra30BbIf 3aKOH:

pV ;
T = cons

const

Ond NoCToAHHOIo Korim4yecrtBa BelecTBa V.

HacbliweHHble n HeHacbILWeHHbIe napsbl.
KayecTBeHHass  3aBUCMMOCTb  MMOTHOCTU MU
[laBMNEeHNs HaCbILLIEHHOro napa oT TeMnepartypbl, UX
He3aBNCMMOCTb OT 06bEMa HaCbILLEHHOrO napa

2.1.13

BrnaxHocTb Bo3gyxa.
OTHOCUTENbHast BNaXXHOCTb:

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

2.1.14

I -




(M

(M

(M

(M

HacblWwnapa

napa

Il

HacblLLnapa

napa

M3meHeHMe arperaTtHblX COCTOSHMM BeLlecTBa:

2.1.15 ncnapeHume n KoHaeHcauusi, KUNeHne XUAKoCcTn
2116 M3meHeHne arperatHblX COCTOSIHMMA BeLlecTBa:
nraBneHne n Kpuctannuaaums
2.1.17 [MpeobpasoBaHue saHeprumn B has3oBbixX Nepexonax
2.2 TEPMOOVNHAMWKA
22.1 TennoBoe paBHOBecCKe U Temneparypa
2.2.2 BHyTpeHHAA aHeprus
Tennonepenava cnocob N3MeHeHNS
2.2.3 BHYTpEHHEN dHeprun 6e3 coBepleHna paboTbl.

KoHBekuus, TENNONpPoOBOAHOCTb, N3JNty4eHne




KonnyecTtBo TENNOTHI.
YpaenbHasa TennoémMKoCTb BELLecTBa C:

Q = cmAT
224 Q
CmAT
YpaenbHasa Tennota napoobpasoBaHua L: Q = Lm.
2.2.5 YaenbHaqa TennoTta nnasneHma A: Q = Am.
YpaenbHasa TennoTa cropaHna Tonnmea d: Q = gm
OnemeHTapHas paboTta B TepMoanHaMUKe:
A = pAV
A
2.2.6 -
pAV
BbluncneHne pabotbl Nno rpaduky npouecca Ha pV-
anarpamme
[MepBbl 3aKOH TEPMOANHAMUKN:
Q12 =AUy + Ay, = (U —Uy) + 44,
Q
12
AU
12
2.2.7
+
A
12
(V]




N—r

12

AanabarTa:

Q12 =0= Ay, = (U, — Up) = AUy,

12

12

(U




N—r

AU

12

Btopon 3akoH TepmoauHamukn. HeobpaTumble

2.2.8
npouecchl
MpuHUMNbI 4encTems TennoBbix MawnH. KIMma:
2.2.9 n= 0 B 0 0
XoHArp ZHarp XoHATp
MakcumanbsHoe 3HadeHue KI. Uukn KapHo:
Tore — Tion T
2.2.10 MaX M = Ny, = — =1-_2=
Tmr'p Twp
YpaBHeHne TennoBoro 6anaHca:
Q1 + QZ + Q3+: 0
Q
1
+
Q
2.2.11
2
+
Q
3




3.1

3.1.1

QJIEKTPOANHAMWKA

SQJIEKTPUYHECKOE MNOJE

OnekTpusaung Ten n eé NPOSABNEHNS.
onektpuyeckmn  3apag.  [OeBa  Buga  3apsga.
OfieMEeHTapHbIN  ANeKTpuYeckun  3apsd.  3akoH
COXpaHEHUs SNEKTPUYECKOro 3apsaa

3.1.2

3.1.3

B3anmopgencrteue 3apagoB. TouyeyHble 3apsabl.
3akoH KynoHa:
B OQHOPOAHOM BELLECTBE C AMNIANEKTPUYECKOM
NPOHMLAEMOCTbIO

I3

F=k|?1|'|?’:_ 1 _|Q1|"?:

g1 4meg, 1

OnekTpuyeckoe  none. Ero penctBne  Ha
aneKTpuyeckme 3apsabl

3.14

Hanps»kEHHOCTb 3NeKTpUYeCcKoro nons:

* F

AnpoBHbiit

q

NPOGBHbLIN




3.1.5

[Mone To4e4vHoro 3apsaaa:

q
ET = kr—z
E
r
k
r
2
q
OAHOpOAHOE Mnorne:
E = const.
E
const.

KapTuHbI NNHWIA HANPSP)KEHHOCTWU ATUX NONEN

MoTeHumanbHOCTb ANIEKTPOCTATNYECKOIo nons.
PasHoCTb noTeHUManos u HanpsaXxeHune:

Az = q(¢1 — P2) = —qAd = qU.




12

a(¢
1
¢
2
)
—-qA¢
qu.
MNoTeHunanbHas 3Heprus 3apsaga
SJ'IeKTpOCTaTI/I‘-IeCKOM none.
W =q¢
W
q¢
A=—AW
A
-AW
|_|OTeHLI,I/IaJ'I SJ'IeKTpOCTaTVI‘-IeCKOFO nony.
w
¢ =—
q

I




3.1.6

CBA3b  HaNpPsPKEHHOCTM  MOMIE U pasHOCTU
noTeHumanos ana OQHOPOAHOro
anekTpoctaTuyeckoro nons: U = Ed

anIHLI,VII'I cynepno3nunn 3NTeKTpUHEeCKnx nonen:

E =E1+E2+,¢=¢)1+¢2+

e :




+
2
+
[MpOBOAHMKN B 9NIEKTPOCTATUYECKOM Mofe.
Ycnosue paBHOBECUA 3aps40B: BHYTPU NPOBOAHMKA
Et=0
E
3.1.7
1
0
, BHYTPM N HA NOBEPXHOCTM NPOBOAHMUKA ¢ = const
318 [OVanekTpukn B 9NeKTPOCTaTU4EeCKOM  Morse.
T [unanekTpuyeckas NPOHMLAEMOCTb BELLECTBA €
KoHgeHcaTop. OnekTpoEMKOCTbL KOHAeHcaTopa:
q
C =—
U
C
3.1.9 U
q

OnNEeKTPOEMKOCTb MMNOCKOro KOHAEHcaTopa:




eC

@

&€

3.1.10

MapannenbHoe coeAMHeHNe KOHAEHCATOPOB:
q=q + q2+...,U1 = Uz =---'Cnapann - C1 + C2+

q




napann

MocnepoBaTenbHOE COEAMHEHNE KOHOEHCATOPOB:

U= U1+U2...,q1 =(q; =...,

L1 1
CI'IOCJ'I Cl CZ




nocn




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

3.1.11

qu




3.2

3.2.1

CuU

3AKOHbI MOCTOAHHOIO TOKA
Cwuna Toka:

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

3.2.2

YcnoBus CyLLECTBOBaHMS SNEKTPUYECKOro TOKa.
Hanpsbkenne U n 3C E

3.2.3

3akoH Oma ans yyacTka uenm:

U
I=—
R




AneKkTpuyeckoe  COMpoOTUBNEHWe.  3aBUCUMOCTb
COMPOTMBMNEHNA OAQHOPOAHOIO MPOBOAHMKA OT €ro
ONVHBI U ceveHus. YpaenbHoe ConpoTMBIEHME
BeLlecTsa.

[
R:p§

3.24 P
S
I
NcTouHukm Toka. OC nctoyHmka Toka:
A
E — CTOPOHHUXCUN
q
q
3.25
A

CTOPOHHUXCUN




BHyTpeHHee conpoTtumBIrieHne NCTOYHMKa TOKa

3akoH Owma ans NoJsIHoOM (3amKkHyTOM)
anekTpuyeckon uenn: E = IR + Ir, oTkyga

I—E
" Rr

Rr
3.2.6

E

E.r

"= R
MapannernsHoe coeauHeHne NPOBOAHUKOB:
I=11+12+...,Ul=U2=..,
1 _ 1 4 1 4
Rnapann Ry R,
R

napann

3.2.7




nOCﬂeﬂOBaTeﬂbHoeCOGﬂMHeHMGﬂpOBOﬂHMKOK
UzUl+U2+..,I11=12=..,
Rroen = Ry + Ry+...

nocn




3.2.8

Rt

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

0

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

n o0

n >




MowHoCTb SNEeKTPHUYECKOIo ToOKa:

Ad )
P=—0 =JU
AL |5 g
Tennosasi MOWHOCTb, Bblaensiemasi Ha pe3ucTope:
p-rr-Y _u
3.2.9 i R -
MOLLIHOCTb UCTOYHUMKA TOKA:
AAd
_ ‘©T. CHIT _
B = T =FEI
4 Ar—s)
CBoboaHble HOCUTENU 3JMEKTPUYECKNX 3apsgoB B
npoBogHuKax. MexaHn3mbl NPOBOANMOCTIN TBEPAbIX
3.2.10 MeTannoB, pacTBOPOB M pacnfaBOB 3f1EKTPONNTOB,
razos. [lonynpoBogHukn.  [1onynpoBOAHNKOBbLIN
anon
3.3 MAIMHUTHOE MNOJE
MexaHun4deckoe B3aMmMmogencTeue MarHuTOB.
MarHutHoe none. BeKTop MarHUTHOW WHAYKUUW.
MpuHUMN cynepnosnumm MarHUTHbIX NOSen:
B = B; + By,+...
B
3.3.1 -
B
1




JInHUKM nHaykumMn marHuTHoro nosns. KaptuHa nuHun
WHOYKUMW ~ MarHWTHOrO  MNONs  MOSIOCOBOrO U
NoaKoBOOBPA3HOro NOCTOSIHHBIX MarHUTOB

OnbIT Opctega. MarHMTHOE none npoBOAHMKA C
TokoM. KapTvHa NUHUMIA MHOYKLMM MArHUTHOro nons

3.3.2
ANIMHHOTO MPSMOro  MPOBOAHMKA W 3aMKHYTOrO
KONbLIEBOro NPOBOAHMKA, KaTYLLKN C TOKOM
Cwuna Amnepa, eé HanpaBneHue u BENUYMHa:
F, = IBlsina
A
3.3.3 IBlsina
, A€ a — yron mMexagy HanpasneHnem npoBOAHMKA U
BEKTOPOM
B
B
Cwvna JlopeHua, eé HanpaBneHne u BENUYNHa:
Fnop =l q | vBsina
3.34 F

Jlop




3.4

lqlvBsina
roe o — yron mexay BeKkropamu

v

v

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

[MoToK BEKTOpA MarHUTHOW NHOYKLUWK:
® = B,S = BScosa

()
B
n
3.4.1
S
BScosa
7l B
%
G
342 fABneHne  anektpomMarHutHoW  uHAaykuuun.  30C
T MHOYKUNU
3.4.3 3aKOH 3neKkTpoMarHuTHou nHaykuum dapages:




3.4.4

SC MHAyKUMKM B NPSAMOM NMPOBOAHMKE ASIMHOM |,

OBMXYyLLEMCA CO CKOPOCTbIO

v
\)
(v L1)
(
Vv
L

)

B O4HOPOAHOM MarHUTHOM norse B:
| E; |= Blvcosa

E

Blvcosa

, TAEe O — yron Mexay BeKTopoM B 1 Hopmarnbto




1

K NMIOCKOCTW, B KOTOPOW NexaT BEKTOpb!

>

v
[
"
Y,
: ecnu
[
[
1
1
B
B
, "
v




TO

| E; |= Blv
E
i
I
Blv
3.45 Mpasuno JleHua
NHAYKTMBHOCTb:
L - o
T
L
I
3.4.6
)
, vnn @ = LI.
Camounngykumsa. 34C camonHayKuuu:
AT
E, =—L—L =-1I,
Ay
OHeprus MarHUTHOMO NOJIS KaTyLUKN C TOKOM:
W = LI?
L= 2
w
3.4.7




3.5

3.5.1

LI

AQJIEKTPOMATHUTHbBIE KOJIEBAHUA 1 BOJIHbI

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

[a(7) = uasSin( ¥ + ;)

]I['r:] =g, =oq__cos| of +q,)=1__ cos(cwt +o,)
dopmyna TomcoHa:

T =2nVLC
T
21T
LC
, OTKyaa
2T 1
w=—=—
T <JLC

ne




21T

LC

CeA3b amnnuTydbl 3apsga  KoHAeHcatopa C
aMnnuMTygon  cunbl Toka  npu CBOBOAOHbLIX
SNEKTPOMarHUTHbIX  KonebaHuax B maeanbHOM
KonebatenbHOM KOHTYpe:

T =

3aKkoH COXpaHeHWs aHepruM B uaeanbHOM
KonebatenbHOM KOHTYpE:

3.5.2
353 BbIHy)XOEeHHblE  3NeKTpPOMarHUTHble  KonebaHus.
" PesoHaHC
[MepemeHHbIM TOK. [lpou3BOACTBO, nepefaya Wu
notpebneHne anekTpu4ecKom aHeprum
3.5.4 cu* LI* cu'_ LI’
+ = e = T — const.
2 2 2 2
CsonicTBa anekTpOMarHUTHbIX BOSMH. B3aumHas
OpMeHTauusa BEKTOPOB B 3NIEKTPOMArHUTHOW BOJSTHE
B BaKkyyMme:
3.55

E1lBlc




LUkana anekTpoMarHUTHbIX BOJSH. [lpuMeHeHune

3.5.6
3NEKTPOMArHUTHbLIX BOJTH B TEXHUKE U BbITY
3.6 OMNTUKA
[MpsmonuHenHoe  pacnpocTpaHeHMe cBeTa B
3.6.1 oAHopogHoOM cpefe. TOoYeuHbI UCTOYHMK.  Jlyd
cBeTa
3aKoHbI OTpaXkeHus ceeTa.
a=p
a
3.6.2
ol
S
3.6.3 [MocTpoeHne n3obpaxkeHnin B NIIOCKOM 3epKane
3aKoHbI NpenomreHns ceeTa.
[MpenomneHue ceeTa:
nysina = n,sinf.
3.6.4

sina




2
sinp.

ABCONIOTHLIN NokasaTenb n penomMmneHna:

C
n = —
abc v
n
abc
\/
C
OTHOCUTEnNbHbLIN NoKa3aTenb npenomMmneHnaA:
ny, vy
Noth = =
S )
n
OTH
n




3.6.5

Xog ny4yen B npusme.
1"1 = 1'2 - 'H].}']. = .”2}.2

CoOTHOLWEHME 4acTOT M COOTHOLLUEHWE AfWH BOMH
npun nepexoge MOHOXPOMATU4YECKOro cBeTa 4epes
rpaHuudy pasgena aAByx onTtn4eCknx cpen:

nH,<n ‘ )

/u'<"’|>\!l

[MonHoe BHYTpeHHee oTpaXKeHue.

MpeaenbHbIA Yron NosIHOro BHYTPEHHETO OTPaXKEHWS:
. 1 n;
Sinan, = =—
Nomw My




Sina

np

OTH

CobGuparowme 1 paccemBarolne nnH3bl. TOHKas

nnH3a. ®OKyCHOe paccTosiHMe U onTM4yeckas cuna
TOHKOW NMUH3bI;
3.6.6

D_1
" F




3.6.7

O

dopmMyna TOHKOW NWH3bI:

1 1
at7T
d
\
+
f
\

1
F




1
YBenunyeHne, gaBaemoe fnmMH30M:
Pk _If]
" H d
r
H
h
d
Il
d- #Tw
|
N\
F h
f
R
B cny4ae pacceunBatoLLien fiMH3bI:
3.6.8 1
D0 =F = 50,




T

-




Ifl

Xop nyya, npowelero fMH3y nog npou3BoOSbHbIM
Yrnom K eé rnaBHOM onTuyeckon ocu. [locTpoeHune
N300paXeHMn TOYKM W OTpe3ka npsMOM B
cobuparLimMx WU pacceuBaloWMX JNMH3aX U UX
cucTtemax

3.6.9

3.6.

doToannapat Kak onTuyeckuin npubop. nas kKak
onTuyeckas cuctema

NHTepdepeHuua ceeTa. KorepeHTHble WUCTOYHUKM.
Ycnosusa HabnogeHnss MakCMmMymMoB U MMHUMYMOB B
NHTEepPdEPEHLMOHHON KapTUHE OT ABYX CUH(A3HbIX
KOrepeHTHbIX MCTOYHWNKOB:

Ly
MaKCHIMYMBI — A=2m—, m=0,+1.£2.£3

i

v
MITHIMYMBI — &-.={2m+1_];, m=0,£1,+2 +3,

Y

3.6.11

Oudpakums cseta. [OuppakunmoHHas peLuéTka.
Ycnosne HabniogeHus rnmaBHbIX MakCMMYMOB Mpu
HOpManbHOM MageHUM MOHOXPOMAaTUYECKOro cBeTa
C AJIMHOW BOMHbI A Ha peLéTKy ¢ nepuogom d:

dsing,, =mim=0,+/-1,+/-2,+/-3,...

dsing




1,
+/
2,
+/
3,

3.6.12 [vcnepcus ceeta

4 KBAHTOBAA ®UN3NKA
4.1 KOPMYCKYNAPHO-BOMIHOBOW AYANM3M

M'MnoTtesa M. lNnaHka o kBaHTax. ®opmyna lNnaHka:

4.1.1 _
E=hv
®POTOHbI. JHEprus poToHa:

h
E=hv= TC =pc

E
hv
A

4.1.2 o
hc

pc
Nmnynbc dpoToHa:
-
p= c ¢ 2

p




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

4.1.3 doToadhekTa
YpaBHeHne JnHLwTenHa ans gotoaddekTa:
EdJOTOHa = ABbIxoAa + Evmax:
4.1.4

doToHa

ABbIxoda




KMHMax
rae ,
E B hc
= v = —,
doToHa 1
doTOHa
hv
A
hc
hc
Agixopa = thp = 1T
Kp
BbIXOo4a




Kp

hc

Evpimax =

KMHMax

myv

max

eU

3an

2
mv~max

2

= eUsan




4.1.5

[laBneHwune ceeTa.

[laBneHne cBeTa Ha MOMHOCTbI OTpaXKaloLLyHo
NMOBEPXHOCTb W Ha MOMHOCTbK MNOrMOLLAOLLYIO
NOBEPXHOCTb

4.2

PN3NKA ATOMA

42.1

[MnaHeTapHas mogernb atoma

4.2.2

Moctynatel bopa. WanyyeHne wn nornoweHue
dOTOHOB MNpu nNepexofde aToMa C OOHOIO YPOBHS
3HEeprnn Ha apyrowu:.
he
=—=[,-E

mn

hv

™m
Y

4.2.3

JInHenyaTtble cnekTpobl.
CnekTp ypoBHeN 3Heprun atoma Bogopoaa:

— 13,638
g 1368

" , n=123 _.

f

4.3

®PUN3NKA ATOMHOIO AAPA

4.3.1

HyknoHHas mogenb sapa NenseHbepra — MiBaHeHkKo.
3apsag aapa. Maccosoe vncno sigpa. N3otonbl

4.3.2

PaguoaktnBHOCTb.
Anba-pacnag:

A A4 4
7X—>75Y + ,He

beta-pacnag.
OneKTpOoHHbIN B-pacnag;

A A [
X2 Y+ je+v,

[Mo3MTPOHHBIV B-pacnag:
A A 0% L
sX—=>-0Y + jE+ v,

[amma-nsnyyeHve

4.3.3

3aKkoH paanoakTMBHOIO pacnaja:
-t
N(t) = Ny * 2T

N(t)




*
2
T
-t
MycTb m — wmacca pagnoakTMBHOIO BeLLecTBa.
Torpa
-t
m(t) =mgy*2T
m(t)
m
0
£
2
T
-t
434 ApepHble peakuuun. [leneHne n cuHTes saep




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI AN1A YYEHUKA

METOANYECKUE MATEPUAINDbI ANA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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