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depepanbHad paboyas nporpamma no yvyebHomy npeamety «Pusnka» (6a30Bbii
ypoBeHb) (npeameTHas 006/acTb «ECTECTBEHHO-Hay4Hble TMPEAMETbI») BK/IKOYaeT
MOACHUTENbHYIO 3aMUCKY, COAepPXKaHMe 00yYeHns, NnaHnupyemble pe3ybTaTbl OCBOEHUS
nporpammbl Mo M3nKe, TeMaTn4yeckoe naaHNpoBaHue.

MosAcHWUTeNbHAA 3anucka oTpaaeT o6uiMe uennm u 3agadn n3yyvyeHus GOU3NKN,
XapaKTepuCcTUKy MCUXOOrMYECKMX MNPeAnoCbIIOK K ero U3yyeHuto obyyarowmmucs,
MeCcTO B CTPYKType y4yebHOro nnaHa, a TakXKe MOAXOAbl K OTOOpPY cofepxKaHus,
K onpejeneHunto NnaHupyemblX pe3ynbTaTos.

CogepxaHue 00y4yeHMA  pacKpbiBaeT cofep)aTeslbHble  JIMHUKW,  KOTOpble
npegnaratoTcs And 06a3aTeNlbHOr0 U3yYeHUs B KaXKAOM Kjacce Ha YpOBHe CpefHero
obuiero obpasoBaHus.

MnaHupyemble pe3ynbTaTbl OCBOEHWA Nporpammbl MO (M3MKe BKAKOYaKT
JIMYHOCTHbIE, MeTanpeAMeTHble pe3ynbTaTbl 3a BeCb MNepuos 00y4vYeHWs Ha YpOBHe
cpefHero o6uiero obpasoBaHWs, a TakKXe NpeAMeTHble AOCTMXKEHUA o0b6ydarolierocs
3a KaX/bl rog 06yyeHus.

MOACHWTEJIbHAA SATNMNCKA

Mporpamma no ¢m3mke 6a30BOro ypoBHS Ha ypoOBHE cpefHero obuwero o6pasoBaHus
pa3paboTaHa Ha OCHOBE MOJIOXEHUN 1N TPeb6OBaHMI K pe3ysibTaTaM OCBOEHWUS OCHOBHOW
ob6pasoBaTe/ibHON nporpammsbl, npefactaBfeHHbIx B PIrOC COO, a Takxke C y4éToMm
(hefiepanbHOM paboyeid NporpaMmbl BOCMUTAHUS N KOHUENUMW NpenofaBaHns y4ebHOro
npeameta «®PusnMka» B 06pasoBaTe/lbHbIX OpraHusaumax Poccuinickon Pepepauun,
peanunayrL X 0CHOBHble 06pa3oBaTe/ibHbIE MPOrpamMMbl.

CofepkaHue nporpammbl No (hM3nKe HanpaBneHo Ha (POPMMPOBaHME ECTECTBEHHO -
Hay4YHOM KapTWHbl Mupa obydarowmxcs 10-11 knaccoB npu 06yYeHUUM UX PU3MKe
Ha 6a30BOM YPOBHe Ha OCHOBE CUCTEMHO-AeATe/IbHOCTHOro nogxoga. lporpamma
no umanke cooTBeTcTBYET TpeboBaHMAM PIOC COO K nnaHUPyembiM JIMYHOCTHBIM,
npeAMeTHbIM K MeTanpegMeTHbIM pe3ynbTataM  00yyeHMs, a TakKXKe Yy4uTbiBaeT
HeoOXOANMMOCTb  peanu3auuy  MeXNpeaMeTHbIX CBS3e  (M3MKM C  eCTeCTBEHHO -
Hay4HbIMW y4yeOHbIMU npegmeTaMmu. B Heil onpeaenstoTCs OCHOBHbIE LENN U3YYeHUs
(hM3MKM Ha YypoBHe cpedHero o6uiero o6pasoBaHUsA, MaHUPYEMble pPe3yNbTaThl
OCBOEHMA Kypca (DU3UKW: NIMYHOCTHbIE, MeTanpegMeTHble, npeameTHble (Ha 6a30BOM
YPOBHe).

Mporpamma no unsnke BK/KOYAET:

nnaHnupyemble pesynbTaTbl OCBOEHWMS Kypca (hM3MKM Ha 6a30BOM YpPOBHe, B TOM
yucne npeamMeTHble pe3ynbTaThbl N0 rogam 06y4veHus;

cofiepXxaHue yyebHoro npegmeta «Pusmka» no rogam 06yyeHus.

Mporpamma nNo (U3NKE MOXET ObiTb WCMO/b30BaHa YUYMUTENSIMU KaK OCHOBa
ANA CoCTaBneHMa cBoux paboumx nporpamm. Mpu pa3paboTke pabodyeir nporpammbl



B TEMaTUYeCKOM MMaHUPOBAHUWN LO/MKHbI 6bITb YUTEHbl BO3MOXHOCTU MCMOJIb30BaHUS
ANEKTPOHHbIX (UU(POBbLIX) 06pasoBaTe/lbHbIX PECYpcoB, ABMAAKOLWMXCA  Yy4YebHO-
MeToAnYeCcKUMU Matepuanamm (MynbTUMeLANNHbIE NPOrPaMMbl, 3NEKTPOHHbIE YY4EOHUKN
N 3afla4HUKKN, 3NIEKTPOHHble OMGINOTEKN, BUPTya/bHble nabopaTopun, UrpoBble
nporpammbl, KONNEKUMM UMGPOBLIX 06pasoBaTe/lbHbIX PECYpCcoB), peanvsyrLwmumm
ANLAKTUYECKME BO3MOXHOCTU  WHMOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHO/OMUI,
cofiepXXaHne KOTOpPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 06 06pa3oBaHuNN.

Mporpamma Mo (u3NKe He CKOBbIBAET TBOPYECKYH WHUUMATUBY Y4uUTeNeid 1
npefocTaBnseT BO3MOXHOCTb AN peann3aumy pasiMyHbiX METOAMYECKMX MNOAXOA0B
K opraHusaumy obyyeHus (u3MKe Mpu YCNOBUW COXpaHeHUs 006A3aTeNbHOM 4acTu
cofiepXXaHus Kypca.

du3nka Kak Hayka 0 Hambonee 06LWMX 3aKOHAX MPUpPOAbl, BbICTyNas B KayecTBe
y4yebHOro npegmeTa B LUKOME, BHOCWUT CYLLECTBEHHbIN BKfaL B CUCTEMY 3HaAHWI
06 okpyxarouwem wmupe. LUKOMbHBLIA Kypc (U3NKKW -  CUCTEMOOOGpPA3YHOLLNIA
A1 eCTECTBEHHO-HaYy4YHbIX Y4ebHbIX NPeAMETOB, MOCKO/bKY (DU3MYECKME 3aKOHbI NexaT
B OCHOBE MNpPOLECCOB W HABNEHUIA, WN3y4YaeMbIX XUMWEW, O6UoNoruen, MU3NYeckom
reorpagmein n actpoHommein. Mcnonb3oBaHWe U aKTUBHOE MPUMEHEHUE (DU3NYECKUX
3HAHWI onpedensieT XapakTep W pas3BUTME pa3HOO6pa3HbIX TEXHONOrMn B cdepe
3HEpPreTMKKW, TpaHCnopTa, OCBOEHUS KOCMOCA, MOJIyYEeHWS HOBbIX MaTepuanos
C 3aflaHHbIMW CBOWCTBaAMWU W [pyrux. M3ydyeHue (U3NKM BHOCUT OCHOBHOW BKNaj
B (hopMupoBaHMe  eCTeCTBEHHO-HAay4YHOW  KapTWHbl  MWpa  obyvaroLimxcs,
B (pOpMMPOBaHNE YMEHUI NPUMEHATbL HaY4YHbIA METOZ NO3HAHMA NPW BbIMOSIHEHUU UMW
yuebHbIX nccnegoBaHni.

B oCHOBY Kypca (h13nkun gnsi YpOBHA cpefHero obuwiero o6pasoBaHusa NOMOXEH pAf
naen, KOTopble MOXHO paccMaTpuBaTh KakK MPUHLMMbI ero NoCTPOEHUS.

Npes uenocTHOCTM. B COOTBETCTBMM C HeEW Kypc ABNSAETCA JIOTMYECKU
3aBEPLEHHbIM, OH COLEPXMUT maTepuan U3 BCeX pasfefioB (M3UKW, BK/IKOYAET Kak
BOMPOCHI KNacCMYeCKoM, Tak U COBPEMEHHOW (DU3UKMN.

Npes reHepanmsaumun. B cOOTBETCTBMU C Hell MaTepuan Kypca (u3MKn o6beNHEH
BOKPYTr  (hM3MYecKMx Teopuil. Bepywmm B Kypce ABnsetca (opMupoBaHue
NpeAcTaBNeHUA O CTPYKTYPHbIX YPOBHAX MaTepuu, BelLecTBe 1 None.

Npoea rymaHuTapusauun. EE peanusauma npegnonaraet  MCMosib3oBaHUe
rymMaHuTapHoro noteHymnana gu3nyeckom Haykmn, 0OCMbICIEHNE CBA3W Pa3BUTUA (U3NKM
C pas3BuTMeM o00WecTBa, a TakKkKe C MWUPOBO33PEHYECKNMM, HPABCTBEHHbIMU U
39KONOrnYecKuMu npobaemamu.

Npes npuknagHoi HanpasneHHocTW. Kypc (u3mMku npegnonaraet 3HaKOMCTBO
C LUAPOKUM KPYTrOM TEXHUYECKUX N TEXHONOTUYECKUX MPUMOXKEHUI N3YUYEHHbIX TEOPUIA
1 3aKOHOB.

N pes akonorusauum peannsyeTtcs nocpeicTBOM BBEAEHUA 3/IEMEHTOB COLEPXaHuUA,
MOCBAWEHHbLIX 3KOMOTMYecKMM npobsiemaM COBPEMEHHOCTM, KOTOpPble CBf3aHbl
C pasBUTMEM TEXHWUKW N TEXHOMOTUIW, a TakKe 06CYyXAeHMa npobsiem paunoHanbHOro
NMPUPOLONO0Nb30BAHMUA N IKOJIOFMYECKO 6e30MacHOCTMH.



CTep>XHeBbIMW 3/leMeHTaMU  Kypca (U3NKM Ha YPOBHe cpefHero o6uiero
obpasoBaHMa  ABNAOTCA  (pU3myeckue Teopun  (hopmupoBaHWe NpeacTaB/ieHUN
0 CTPYKTYype MOCTPOeHUA (U3NYECKON Teopuu, pPonn (PyHAAMeHTaNlbHbIX 3aKOHOB U
MPUHUMMNOB B COBPEMEHHbIX MPEACTABNEHUAX O NMPUpoge, rpaHuuax NPUMeEHUMOCTU
TEopuid, ANt ONUCAHNA eCTECTBEHHO -HAYUHbIX ABMIEHWUIA U MPOLLECCOB).

CNCTEMHO-LeATeNbHOCTHbLIA NOAX0L B Kypce (PU3NKK peann3yeTca Mpexzie BCero
3a CYET opraHu3aLum aKCnepuMeHTaIbHON feATeIbHOCTM obyyatowmxcs. na 6a3080ro
YPOBHSA Kypca (M3NKKN - 3TO UCNOMb30BaHME CUCTEMbI PPOHTANbHbLIX KPAaTKOBPEMEHHbIX
9KCNEpPUMEHTOB 1 nabopaTopHbIX paboT, KOTOpbIE B NporpamMmme rno usnke 06begnHeEHbI
B 0OLMIA CMNCOK YYEHUYECKUX MPaKTUYECKNX paboT. BbigeneHne B yKazaHHOM MnepeyHe
nabopaTopHbIX paboT, MPOBOAUMbBIX [N KOHTPONA W OLEHKMW, OCYLLEeCTBNSETCA
yyacTHMKammn 06pa3oBaTelbHOro npouecca UCXoaa 13 0COBEHHOCTEN MIaHUPOBAHUA U
OCHallleHnsa KabuHeTa usnku. Mpu aTtom obecneynBaeTcs OBlafeHne 06y4aroLMMNCS
YMEHUSMW  MPOBOAUTL  KOCBEHHble  W3MEpPEHWUs, UCCMefOBaHMA  3aBMCUMOCTEMN
(hM3MYECKUX BETMYMH N NOCTAHOBKY OMbITOB MO MPOBepKe NPeAsoKeHHbIX TMnoTes.

bBonblwoe BHWMaHWE Y[ENseTcs PeleHU0 pacyETHbIX M KauyeCTBEHHbIX 3afad.
Mpy 3aToOM ANnA pacyéTHbIX 3afjady MPUOPUTETOM ABNSAKOTCA 3afayn C SIBHO 3afaHHOW
(hM3nMyecko  MOAeNbio,  MO3BONAKOLWME  MPUMEHSATb  M3Y4YEHHble  3aKOHbl U
3aKOHOMEPHOCTWN Kak M3 OAHOro pasfena Kypca, Tak U UHTErpupys 3HaHus 13 pasHblX
pasfenoB. [Ons KayeCTBEHHbIX 3afay MPUOPUTETOM SABNAKOTCS 3afaHUs Ha 0ObSACHEHMe
NpoTeKaHna (MU3NYeCcKNX ABMIEHUIA U MPOLECCOB B OKpYXKatoLen Xu3Hu, Tpebytowme
Bbl6Opa PM3NYEeCKOn MOAeNN oS CUTyauumn NpakTUKO-OPUEHTUPOBAHHOIO XapakTepa.

B cootBetrctBUM ¢ TpeboBaHuaMn PrOC COO K matepuanbHO-TEXHUYECKOMY
obecneyeHunto yuebHOro npouecca 6a30Bbli YPOBEHb Kypca (DU3MKN Ha YPOBHE CPefHero
obuwero obpasoBaHMA AO/HKEH M3y4yaTbCsA B YC/OBUAX NPeLMEeTHOro KabuHeta (hU3MKu
WX B YCNOBUSAX WMHTErpupoBaHHOro KabuHeTa MNpeAMETOB eCTECTBEHHO-Hay4YHOro
unkKna. B kabmHeTe PU3NKN OO/MKHO ObITb HEOOX0ANMMOE NnabopaTopHoe 060pyA0BaHMe
AN5 BbINOMHEHUA YKa3aHHbIX B NporpaMme no (u3nMkKe YYeHUYECKUX MNpakTU4ecKmnx
paboT 1 AeMOHCTpaLMoHHoe 060py0BaHueE.

[eMoHcTpaunoHHoe o6opypoBaHne HOpMUPYeTCA B COOTBETCTBUM C MPUHLMIMOM
MUHMMaNbHOMW  AOCTaTOYHOCTM M obecneymBaeT MOCTAHOBKY MePEYUC/IEHHbIX
B nporpaMme no (u3nKe KIOYEBbIX AeMOHCTpauuii AN UCCNefOBaHUSA WN3YyYaeMblX
AB/IEHUIN 1N NPOLLECCOB, AIMMUPUYECKMX N (DYHAAMEHTaNbHbIX 3aKOHOB, UX TEXHUYECKUX
MPUMEHEHUA.

NabopaTopHoe o06opypoBaHWe AN YYEHUYECKUX  MpakTUYecKux  paboT
(hopmmpyeTCcs B BUAE TeMATUYECKUX KOMMIEKTOB M 06ecrneynBaeTca B pacyérte 0fHOro
KOMMeKTa Ha fAByX ob6ydyalowmxcs. TemaTtnyeckne KOMMIEKTbl n1abopaTopHOro
060pyA0BaHMA [OMKHbBI ObITb MOCTPOEHbI HA KOMIMJIEKCHOM UCMO/b30BaHUN aHa/I0r0BbIX
M UMDPOBbLIX NPUOOPOB, a TakKXKe KOMMbIOTEPHbLIX W3MEPUTENIbHbIX CUCTEM B BUfE
UM poBbIX NabopaTopui.

OCHOBHbIMW LEeNAMMN U3yYeHUs (U3MKKN B 0bLLeM 06pasoBaHUN ABNAIOTCS:

(hopmmpoBaHMe WMHTepeca U CTpPemieHMsa 06y4varoWwmxca K Hay4YHOMY W3YYeHUto
NPUPOAbI, Pa3BUTUE UX UHTENNEKTYasIbHbIX N TBOPYECKMX CMOCOOHOCTEMN;



pasBuTWe TMpPeACTaBNEHNUA O HAy4yHOM MeTOofe MO3HaHMA W (HopMUpOBaHMe
NCCNeL0BaTe/IbCKOr0 OTHOLIEHUSA K OKPY>XaKOLWNM ABIEHUAM;

(bopMMpOBaHME Hay4yHOro MMUPOBO33PEHUS KaK pe3yfnbTara MW3YyYeHWs OCHOB
CTPOEHUA MaTepun U PyHAamMeHTaNbHbIX 3aKOHOB (PU3NKN;

(hopmmpoBaHMe YMeHU OOBACHATH SBMIEHUA C WMCNONb30BaHWEM (PU3NYECKNX
3HaHWM N HaY4HbIX [0Ka3aTeNbCTB;

(hopmmpoBaHve MNpeACTaBNEHNA O pPoAn  (U3MKKM AN pasBUTUA  APYTrunx
eCTECTBEHHbIX HaYK, TEXHUKWN U TEXHOJIOTUNA.

[ocTmxKeHne 3TUX Ueneil obecneymBaeTca pelleHWeM credylowmx 3ajad
B NpoLecce n3yyeHnsa Kypca mM3nKy Ha ypoBHe cpefHero o6uiero o6pasoBaHus:

npuobpeTeHne CUCTEMbl 3HaHUIA 006 O0OWUX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aK0Hax, Teopusax, BK/KOYasas MeXaHUKY, MOJIEKYNAPHYIO (U3UKY, 3N1eKTPOAUHAMUKY,
KBAHTOBYIO (DU3NKY M 3/IEMEHTbI aCTPOU3UKMU;

(hopmmpoBaHMe YMEHUA MNPUMEHATb TEOPETUYECKMEe 3HaHUSA [N 0O0bACHEHUS
(PM3NYECKUX ABNEHWA B nNpupoge W ANA  NPUHATUA  NPAKTUYECKUX pPeLLeHnit
B NOBCEAHEBHOM XXU3HMU;

OCBOEHMEe CMoco60B pelleHns pasIyHbIX 3afady C SIBHO 3aflaHHOW (hM3n4ecKoMm
MOJeNbio, 3a4ay, NoApasyMeBaroLLNX CaMmoCTOATE/IbHOE CO3J4aHMe (hM3NYECKO MOoLenu,
afleKBaTHOWN yCNOBMAM 3afauu;

MOHUMaHMe PU3NYECKUX OCHOB N MPUHLUNOB AeACTBUA TEXHUYECKUX YCTPOMNCTB U
TEXHOJIOTUYECKMX NMPOLECCOB, UX BANAHNA HA OKPY>KaKOLLY0 Cpeay;

OoBNnajeHne MeTogaMW  CamMOCTOATE/NIbHOrO  NAaHWPOBAHUA U MPOBELEHUS
(hU3NYECKNX IKCMEPUMEHTOB, aHanMsa n MHTepnpetayun MHpopMaumn, onpegeneHuns
LOCTOBEPHOCTM NOSIYYeHHOro pe3ynbrara;

co3faHue YCMoBWIA NS pasBUTUA  YMEHWIA  MPOEKTHO-UCCnefoBaTeNbCKOW,
TBOPYECKOWN AeATENbHOCTH.

Ha w3yyeHne u3nkn (6a30Bblii YpOBEHb) Ha YPOBHe cpefHero o6Lero
obpasoBaHMa otBoauTca 136 4acoB: B 10 knacce - 68 4yacoB (2 4aca B Hefento),
B 11 knacce - 68 yacoB (2 4aca B Heflento).

Mpegnaraemblin B nporpamMmme no u3snke nepeyeHb nabopaTopHbIX U NPAKTUYECKUX
paboT ABNAETCA PeKOMEHLOBAHHbIM, YUnTeb AenaeT Bbi6op NpoBefeHns nabopaTopHbIX
paboT M OMbITOB C YY4ETOM UHAMBUAYANbHBIX 0CO6EHHOCTEN 06YyyaroLMXCS.

JTiobas paboyas nporpamma [OJ/HKHA MOMIHOCTLIO BK/KOYATh B Ceba cofep)kaHue
[AAHHOIN nporpamMMbl Mo (YU3NKe.

B oTgenbHbIX cnyyvasax Kypc gusmkmn 6a3oBoro ypoBHS MOXET U3yyaTbes B 06bEme 204
yaca 3a ABa roga obydeHuss (3 4 B Hegento B 10 m 11 knaccax). B atom cnyvae
yBeNMUYnBaeTcs He MeHee yem A0 20 4 pe3epBHOE BPEMSA, KOTOPOE UCMOJb3YeTcs yUnuTenem
019 U3Yy4YeHUs BOMPOCOB, TECHO CBA3AHHbLIX C BbIOpPaHHbLIM NpouieM 00yYeHUs, K
yBenn4yMBaeTca ydyebHas Harpyska, OTBOAUMAsA Ha U3y4yeHWe MeXaHWKW, MOMeKYNApHON
(PM3NKN N 3NEKTPOAMHAMUKK, 3a CYET paclimMpeHns uyucna nabopaTtopHbIX paboT
MccrefoBaTe/IbCKOro Xxapakrepa v YpoKoB peLleHns Ka4eCTBEHHbIX N pacY&THbIX 3a4ad.



COAEPXXAHWE OBYHYEHWHA

10 KJTACC
Pasgen 1. ®unsmkKa n MeTofbl HaAy4YHOro No3HaHuA

dunsmka - Hayka o npupoge. HayuyHble MeTOAbl MO3HAHWUSA OKPYXXarlLlero Mupa.
Po/b aKCMepuMmeHTa U TeOpUM B NpoLecce No3HaHWA NPUpoabl. SKCNepUMeHT B (PU3MKe.

MogenvpoBaHue (U3NYECKUX SABNEHWA W MpoueccoB. HayyHble TUnoTesbl.
du3nyeckme 3aKoHbl M Teopun. [paHWUbl MNPUMEHMMOCTU (PU3NYECKMUX 3aKOHOB.
MpuHUUN COOTBETCTBUA.

Po/ib 1 MeCTO (PM3NKM B POPMUPOBAHMUM COBPEMEHHOIN HAYUYHOMW KapTUHbI MUpa,
B NPaKTUYECKOW AeATeNIbHOCTU NIOAEN.
[JeMoHCT payun

AHaNorosble N LMMPPOBbIE N3MEPUTE/bHbIE NPUOOPBI, KOMMbIOTEPHbIE AATUUKMN.

Pa3gen 2. MexaHukKa
Tema 1. KuHemaTuKa

MexaHn4yeckoe asuxeHne. OTHOCUTENIbHOCTb MEXaHNYECKOro ABuxkeHnsa. Cuctema
OTCYETa. TpaeKTopua.

MepeMeleHne, CKOPOCTb (CpefHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPeHUe
mMaTepuanbHOM TOYKM, WX TMPOEKLUMM Ha OCKM CUCTeMbl KoopauHat. CnoxeHue
NMepemeLLeHNin N CI0XEHNE CKOPOCTEN.

PaBHOMEpHOe W pPaBHOYCKOPEHHOe MNPSMONINHENHOEe  ABMXKEeHWe. [ padukn
3aBMCUMOCTU KOOPAMHAT, CKOPOCTWU, YCKOPEHUS, NYTU N NepeMeLLeHna MaTepuasibHOM
TOYKWN OT BPEMEHM.

CBo60aHOe nafieHne. Y cKopeHue cBOGOAHOIo nageHus.

KpuBonuHeinHoe ABuXKeHue. [BUMXeHMEe MaTepuanbHOM TOUKM MO OKPY>XHOCTU
C MOCTOAHHOW NO MOAY/0 CKOPOCTbID. YTN0Bas CKOPOCTb, /IMHENHAs CKOpoCTb. MNepuopg
M YyacToTa obpaleHuns. LLeHTpoCTpeMunTe/IbHOE YCKOPEHMeE.

TexHNYecKne yCTPOMCTBA U MPaKTUYECKOe NMPUMEHeHMe: CNUAOMETP, ABMXKEHMue
CHaps4o0B, LEenHble N PeMEHHbIE Nepeaayn.

[JeMoHCT payun

Mogenb CcUCTeEMbl OTCYETa, WAMKOCTPAUUS KUHEMATUYECKUX XapaKTEePUCTUK
LBVKEHUS.

Mpeobpa3oBaHue ABMXKEHWIA C UCMONb30BAHUEM MPOCTbIX MEXAHM3MOB.

[MageHne Ten B BO3YyXe N B pa3peXKeHHOM MPOCTPaHCTBe.

HabniogeHne ABMXeHWS Tena, OPOWEHHOro nof YriomMm K TOPU3OHTY MU
rOPU30HTasIbHO.

3MepeHne yCKopeHUs cBOGOAHOI0 najeHus.

HanpaBneHve CKOPOCTU NPU ABUXEHUU NO OKPYXXHOCTMU.



YueHUUeCcKuii 3KCneprMeHT, NabopaTopHble paboThbl

N3yuyeHne HEPaBHOMEPHOrO [BMXKEHUS C LENMbl OMpefesieHns MIHOBEHHO
CKOpOCTH.

NccnefoBaHne — COOTHOLUEHMS  MeXAy — NyTaMW,  NPOWAEHHbIMU  Tenom
3a NocnefoBaTe/lbHble PaBHbIE NPOMEXYTKI BPEMEHU MPU PAaBHOYCKOPEHHOM [BUXXEHUU
C HauyanbHOW CKOPOCTbIO, PAaBHOW HyNHO.

N3yueHune [BUXEHNS LLIAPMKa B BA3KOW XUAKOCTH.

N3yueHune ABUXeHWS Tena, GPOLLIEHHOr0 rOPU30HTANbHO.

Tema 2. iIMHaMmuKa

MpuHUMN oTHOCUTENbHOCTM [anunes. Mepsblidi 3aKOH HblOTOHA. MHepumanbHble
CMUCTEMbI OTCYETA.

Macca Tena. Cwuna. MMpuHuun cynepnos3vuum cun. BTopol 3akoH HbHOTOHa
AN1A MaTtepuasibHON TOYKKN. TpeTuid 3aKOH HbOTOHA 4N MaTepuasibHbIX TOYeK.

3aKOH BCEMUPHOro TaroteHusa. Cuna TsxxecTtun. MNepsasd KOCMUYeCcKas CKOPOCTb.

Cwuna ynpyroctn. 3akoH N'yka. Bec Tena.

TpeHue. Bugbl TpeHus (Mokos, CKOMbXeHud, KaveHus). Cuna TpeHums. Cyxoe
TpeHne. Cuna TPeHUA CKOJIbXXEHUA U cuna TpeHua nokod. KoaguuymeHT TpeHus. Cuna
COMPOTMB/IEHUA MPU ABMXKEHUN Tena B XXUAKOCTU UMW rase.

MocTynaTenbHOe 1 BpalaTesibHOe ABMKeHMe abCoNMtOTHO TBEPAOro Tesa.

MOMEHT CU/ibl OTHOCUTENIbHO OCWU BpalleHus. neyvo cunbl. Y CnoBua paBHOBECUS
TBEPAOro Tena.

TexHMYeckKme yCcTponcTea u NpakTnyeckoe NpUMeHeHMe: NOAWMUMHUKNA, ABUKEHNE
NCKYCCTBEHHbIX CMYTHUKOB.

[eMoHCT payun

fBNeHne nHepunn.

CpaBHeHMe mMacc B3anMOAeNCTBYOLLUX TeN.

BTopoii 3akoH HblOTOHa.

N3mepeHue cun.

CnoxeHue cun.

3aBMCMMOCTb CWJ/Ibl YNPYTroCcTu OT AehopMaum.

HeBecomocTb. Bec Tena npu yCKOPEHHOM NoAbLEME U NafeHUMN.

CpaBHeHME CU TPEHNA NOKOS, KAYEHUA U CKOJIbXKEHUS.

Ycnosua paBHoBecua TBEpAoro tena. Buabl pasHoBecus.

YUeHNYeCKnin aKCnepuMeHT, nabopaTopHble paboThl

N3yyeHune aBMXKeHUSA 6pycKa N0 HaKMOHHOW NNOCKOCTH.

WccnepoBaHne 3aBUCMMOCTU  CUA YNPYTOCTW, BO3HUKAKLWWUX B MPYXUHE U
pe3nHOBOM 06pasLe, OT UX gehopmaymu.

WccnepgosaHue ycnoBuiA paBHOBeCUSA TBEPAOrO Tesia, UMEIOLLEr0 OCb BpaLleHUs.



Tema 3. 3aKOHbI COXpaHeHNA B MexXaHWNKe

Mimnynbc mMaTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepuanbHbIX ToYeK. MnynbC
CUbl U W3MeHeHWe uMnynbca Tena. 3aKOH COXpaHeHus wuMmnynbca. PeakTMBHOe
LBUXeHWe.

Pa6oTa cunbl. MOUHOCTb CU/bI.

KuHeTnyeckas aHeprus martepuasibHOM TOYKM. Teopema 006 M3MEHEHUM
KWHETUYECKOW 3Hepruu.

MoTeHuManbHasa aHeprua. loTeHUManbHas 3Heprua ynpyro neopMupoBaHHOM
MPY>XXWUHbl. MoTeHUManbHasa aHeprua Tena B6m3mn NoBepxXHOCTN 3emu.

MoTeHUManbHble K HenoTeHUManbHble cubl. CBA3b PA60OTbl HENOTEHLMaNbHbIX CUJI
C U3MEHEHMEM MeXaHWYeCKOM 3Heprum cucTembl Te. 3aKOH COXpaHeHUs MexaHN4YeCcKon
aHeprum.

Ynpyrvie u Heynpyrue CTONKHOBEHMUS.

TexHuyeckme ycTpoucTBa M MNpakTUYecKoe TMpUMeHeHne: BOLOMET, KONép,
MPYXXVWHHbIA NUCTONET, ABUXEHME paKeT.
[deMoHCT payun

3aKOH coxXpaHeHUs UMNysbCa.

PeaKTMBHOe ABWKEHME.

Mepexof NOTeHUMaNbHON 3HEPTUM B KMHETMYECKYIO 1N 06paTHO.
YUeHNYeCcKnin aKCnepMMeHT, nabopaTopHble paboTbl

3ydeHne abCoMOTHO HEYNPYroro yaapa ¢ NOMOLbI0 BYX O4UHAKOBbIX HUTAHbIX
MasTHUKOB.

WccnepgoBaHne cBA3M paboTbl CUMbl C M3MEHEHMEM MeXaHWYecKOW 3Heprun Tena
Ha NpuMepe PacTsXXeHUA Pe3NHOBOI0 XryTa.

Pasgen 3. MonekynapHasa usvka n tTepMmogmHaMmmka
Tema 1. OCHOBbI MOMEKYNAPHO-KUHETNYECKO Teopumn

OCHOBHbIE MOJIOXEHUS MONEKYNAPHO-KUHETUYECKOW TEopuM U WX OMNbITHOE
obocHoBaHMe. bpoyHoBCKOe paBwKeHue. Augdysma. Xapaktep ABMKEHUS N
B3aMMOJENCTBUSA YacTuL, BellecTBa. Mogenm CTPOEHUA raso., XXULKOCTEN U TBEPAbIX TeN
1 06bACHEHME CBOMCTB BeLLLECTBa Ha OCHOBE 3TUX MoAesiel. Macca u pa3Mmepbl MONEKY/I.
KonunyectBo BewecTtsa. [1ocToaHHaa ABorazgpo.

TennoBoe paBHOBecue. Temnepatypa M eé wusmepeHue. Lkana Temnepartyp
Llenscus.

Mogenb wupeanbHoro rasa. OCHOBHOe YypaBHeHME MOJIEKYNSAPHO-KUHETUYECKOWA
Teopuun naeancHOro rasa. A6cotoTHas TeMnepaTypa Kak Mepa cpefHeil KWHeTUYeCKow
3Hepruy TennoBOro ABMXKeHWA 4vacTuly rasa. LLikana temnepatyp KenbBuHa. [a30Bble
3aKOHbl. YpaBHeHne MeHgeneesa-KnanenpoHa. 3akoH [anbToHa. W3onpouecchl
B MAeanbHOM rase C NOCTOAHHbLIM KO/IMYeCTBOM BellecTBa. I pagnyeckoe npeacrasneHme
M30MpOLECCOB: M30TepMa, U30xopa, n3obapa.

TexHUYeckKune ycTpomncTea 1 NpakTU4ecKoe NpuMeHeHne: TepMomeTp, 6apomeTp.



[eMoHCT payun

OnbIThl, AOKa3blBalOLLINE AUCKPETHOE CTPOEHMe BellecTBa, oTorpagum Monekyn
OpPraHM4YecKmnX coenHEHNA.

OnbITbl N0 ANMPHY3MN XKNAKOCTEN U ras3os.

Mogenb 6pOYHOBCKOr0 ABVMXEHUS.

Mopenb onbiTa LLTepHa.

OnbIThl, AOKa3bIBaKOLLME CYLLECTBOBAHNE MEXMONEKYNSAPHOIO B3anMOAENCTBUS.

Mogenb, nnnCcTpupytowas Nnpupoay AaBeHna rasa Ha CTeHKKN cocyfa.

OnbITbl, UNNKOCTPUPYIOLLME YPABHEHWE COCTOAHNSA UeanbHOro rasa, M3omnpoLecchl.
YUYeHNYECKNIN 3KCNEePUMEHT, nabopaTopHble paboThl

OnpepgeneHne Maccbl BO3gyxa B KNacCHOW KOMHAaTe Ha OCHOBE M3MepeHuii 06bEMa
KOMHaTbl, flaBNeHNs U TeMnepaTypbl BO3/[yXa B HEN.

MccnepoBaHme 3aBUCMMOCTI MeXAY napameTpamMiy COCTOSAHUA Pa3peXxeHHOoro rasa.

Tema 2. OCHOBbI TepMOAMHaAMUNKN

TepMoguHamumyeckas cucTema. BHYyTpeHHAs aHeprus TepMOAMHAMUYECKOW
cucTeMbl M crnocobbl eé nsMeHeHUs. KonimyecTBo TensioTbl U pabota. BHYTpeHHss
3Heprusa O0LHOATOMHOrO MAeanbHOro rasa. Buabl Tensonepegayn: TenjaonpoBOAHOCTb,
KOHBEKLMS, M3NyyeHWe. YpenbHas TenjaoéMKOCTb BelwecTBa. KonmuyecTtso TensoTbl
npu Tennonepegade.

MoHATMe 06 agnabaTHOM npouecce. MepBblii 3aKOH TepMOAUHAMUKK. TTpUMEHEHME
MepBoro 3akoHa TepMOAMHAMUKWM K u3onpoueccaM. [paduyeckas WHTepnpeTayus
paboThl rasa.

BTopoii 3aKOH TepMOAUHaMUKM. HeobpaTMMOCTb MPOLLECCOB B NMPUPOLE.

Tennosble MawwuHbl. MpUHUWUNBLI LEACTBUSA TeNJOBbIX MalunH. peobpasoBaHus
3Heprum B Ten0BbIX MalimHax. KoahpuumeHT nonesHoro AeincTems Ten0BOM MalluHbI.
Lukn KapHO 1 ero Koah@uUUUeHT Mofe3HOro AencTeBus. OKOOrnyeckme npobdriembl
TEenI03HePreTUKN.

TexHnYyeckme yCTpOMCTBa U NPaKTUYeCcKoe NPUMEHEHWUe: ABUraTeslb BHYTPEHHEro
cropaHus, 6bITOBOI X0NOANNIBHUK, KOHAULOHEP.

[JeMoHCT payun

N3meHeHWe BHYTpeHHel 3Heprum Tena npu CoBepLUeHMM paboTbl: BblaeT NPO6KK
n3 OYTbIIKM NOL AeCTBMEM CXATOro BO3AyXa, HarpeeaHue atupa B NaTyHHOU Tpy6ke
NyTéM TpeHus (BULEOLEMOHCTPALMS).

N3meHeHWe BHYTpeHHel aHepruy (Temnepatypbl) Tena npu Tensonepesade.

OnbIT No agnabaTHOMY pacliMpeHunto Bo3ayxa (OnbIT € BO3AYLIHbIM OTHUBOM).

Mogenn napoBoii TypOWHbI, ABUratenss BHYTPEHHEro CropaHusi, PeakTUBHOIO
ABUraTens.

YUeHUyecknin aKcnepuMeHT, nabopaTopHble paboTbl

N3mepeHve yaenbHON TeNI0EMKOCTH.



Tema 3. ArperaTHble COCTOAHNA BellecTBa. Pa3oBble Nepexopl

Mapoobpa3oBaHMe W KOHAeHcauusa. lKcnapeHne u KuneHue. AOCONKOTHasA U
OTHOCUTENlbHAsA BNaXHOCTb BO3AyXa. HacblWeHHbIM nap. YpAenbHasa TennoTa
napoo6pa3oBaHuns. 3aBMCUMOCTb TeMMepaTypbl KUMEHUA OT AaB/IEHUS.

Teéppoe Teno. Kpuctannunyeckne u amopHble Tena. AHM30TPONMA CBOWCTB
Kpuctannos. Xwugkue Kpuctanibl. CoOBpeMeHHble Mmatepuansl. [1naBneHne u
Kpuctannusaums. Y genoHas Tennota nnasneHuns. Cybnmmauns.

YpaBHeHMe TennoBoro 6anaHca.

TexHMUYecKune yCcTpoincTea u NpakTUYecKoe NPUMeHeHUe: TMrpomMeTp 1 NCUXPOMETP,
KanopumeTp, TEXHONOTUM MNONYYEHUA COBPEMEHHbIX MaTepuanoB, B TOM 4uchne
HaHOMaTepunasnoB, 1 HAHOTEXHOMOT M.

[JeMoHCT payun

CBOIACTBa HaCbILLEHHbIX NapoB.

KrneHne npu NOHMXeHHOM [aB/EHNN.

Cnocobbl M3MepPeHNs BIaAXKHOCTM.

HabnwogeHne HarpeBaHusa 1 NnaBfeHNs KPUCTaNIMYECKOro BellecTBa.

JeMoHCTpaymsa KpucTanios.

YUYeHMYeCKNin 3KCNepuMeHT, nabopaTopHble paboThl
3mepeHne OTHOCUTENbHOM BNAXXHOCTW BO3AYyXa.

Pasgen 4. nekTpognHaMmmKa
Tema 1. IneKTpocTaTUNKA

AnekTpmusaunsa Ten. neKTpuyeckuin 3apag. [sa Buaa 3eKTpUYeCKUX 3apsafos.
MpOBOAHUKN, ANINEKTPUKM U NONYNPOBOAHUKMW. 3aKOH COXpaHeHUs 31eKTPUYECKOoro
3apaja.

B3anmogenicteme 3apagoB. 3akoH KynoHa. To4YeuHbI 3NeKTPUYEeCcKuid 3apsg,.
ANneKTpnyeckoe nose. Hanpa>XEHHOCTb 3/1eKTpUYecKoro nond. MpuHuymMn cynepnosnymmn
ANEKTPUYECKUX NOoNein. JINHUM HanpsXKEHHOCTN 3NEKTPUYECKOrOo MoSs.

PaboTa cun anekTpoctaTuyeckoro nosnd. lloTteHuuan. PasHOCTb MOTeHLManos.
MPOBOAHUKN W OW3NEKTPUKM B 3INEKTPOCTATUYECKOM nose. [uanekTpuyeckas
NPOHULLAEMOCTb.

ONeKTPOBMKOCTL. KOHAeHcaTop. 3/IeKTPOEMKOCTbL MIOCKOr0  KOHZAeHcartopa.
SHeprusa 3apsXKeHHOro KoHAeHcaropa.

TexHn4yeckme yCTpoWCTBa WM  MNpPaKTUYeCKOe MNPUMEHEHUE:  3M1eKTPOCKOM,
9NeKTPOMETP,  3/IeKTpocTaTuyeckas  3aliuTa,  3a3eMJIeHMEe  3/1eKTPonpuobopos,
KOHZeHcaTop, KONMpPoBanbHbI/A annapar, CTPYMHbIA NPUHTEP.

[JeMoHCT payun

YCTPONCTBO M NPUHLUKUN LEACTBUA 3NEKTPOMETPA.

B3anmMogenicTBMe Ha3NeKTPU30BaHHbIX Terl.

SNeKTPUYECKOoe noJsie 3apsXKeHHbIX Ten.

MpOBOAHWMKWN B 3/1EKTPOCTATUYECKOM MOJE.

JneKTpocTaTMyeckasa 3alinTa.



[V3NeKTPUKMN B 3N1EKTPOCTATUUYECKOM MOJE.

3aBMCUMOCTb 3M1EKTPOEMKOCTM MOCKOr0 KOHAeHcaTopa OT NJ/oWaAu MnacTuH,
PacCTOSHUS MEXAY HAMU U AN3NeKTPUUYECKOW NPOHMLAeMOCTH.

OHeprus 3apsXKeHHOro KoHaeHcaTopa.
YueHMYeCKuii 3KCNepuMeHT, nabopaTopHble paboThbl

3MepeHne 3neKTPOEMKOCTI KOHeHcaTopa.

Tema 2. NOCTOAHHbIN 3NEKTPUYECKNIA TOK. TOKM Bpas3/IMUYHbIX cpefax

DNeKTPUYECKNA TOK. Y CNOBUS CYLLECTBOBAHMSA 3N1EKTPUYECKOr0 TOKa. MCTOYHUKM
ToKa. Cnna Toka. MOCTOAHHbINA TOK.

HanpsxeHne. 3akoH Oma AN ydyacTKa Lenmu.

ONeKTpUYecKoe  COMNPOTMBNEHWE.  Y[eNbHOe  COMPOTUB/NIEHME  BeLLecTBa.
[MocnefoBaTtensbHoOe, napannienbHoe, CMelaHHoe CoeiMHeHe NPOBOAHNKOB.

PaboTa 3fieKTpnyeckoro Toka. 3akoH [ykoyna-JleHua. MOLWHOCTb 3/1eKTPUYECKOr0
TOKa.

ANeKTpoABMXYLLasa cuna U BHYTPEHHEe COMPOTMB/IEHWE UCTOYHMKA TOKa. 3aKOoH
Oma 4ns NosHOM (3aMKHYTOR) 3aneKTpuyeckon uenn. KopoTkoe 3ambiKaHue.

JNeKTPOHHAasA MPOBOAUMOCTbL TBEPAbIX MeTannoB. 3aBUCMMOCTb COMPOTUB/IEHUA
MeTannoB oT TeMnepatypbl. CBEpXNPOBOANMOCTb.

ANeKTpnYecKnin Tok B Bakyyme. CBOINCTBA 3/IEKTPOHHbLIX NYYKOB.

MonynpoBoAHUKN. COOGCTBEHHAA M NPUMECHasA NPOBOAUMOCTb MONYNPOBOLHMKOB.
CsoiicTtBa p-n-nepexoga. MonynpoBogHMKOBbIE MPUOOPSI.

ANeKTpPUYeCKNin TOK B pacTBOpax M pacniasax 31eKTPoONNTOB. DIEKTPONNTUYECKAS
auccoumayma. SNeKTponuns.

AnekTpnYecknin Tok B razax. CamMoCTOATE/IbHbIA N HECAMOCTOSTE/IbHbIN pa3pAas.
MonHus. Nna3ma.

TexHMYeckKme yCcTpOMCTBa U NPaKTUYECKOe MPUMeHeHne: amnepMeTp, BOIbTMETP,
peocTaT, UCTOYHWKN TOKA, 3NeKTpoHarpesarte/ibHble NPMOOPbI, 3/1EKTPOOCBETUTENbHbIE
npubopbl, TEPMOMETP  COMNPOTUB/IEHWUS, BaKyyMHbIA  AMO4,  TEPMUCTOPbI U
(hoTOpPE3MCTOPLI, NONYNPOBOAHUKOBLIA ANOM, rafibBaHUKa.

[JeMoHCT payun

3mepeHue cubl TOKa U HanpsXXeHus.

3aBMCMMOCTb CONMPOTUB/IEHUA LUINHAPNYECKMX NPOBOLHUKOB OT AJINHbI, NIOLLAAM
MOMepeyHOro cevyeHmsa n matepmana.

CmelLaHHOe coefiMHeHNe NPOBOAHUKOB.

MpaAmMoe  M3MepeHWe  3NeKTPoABMXKYLled  cunbl.  KOpoTKoe  3amblKaHue
raibBaHNYECKOro 3fieMeHTa 1 OLeHKa BHYTPEHHEro CONpoOTUB/IEHUS.

3aBUCMMOCTb COMPOTUBNEHUS META/I/I0B OT TeMMepartypbl.

MpoBOAMMOCTb 3/1eKTPO/INTOB.

VckpoBoWi paspsg 1 NnpoBOANMMOCTbL BO3ayXa.

OLHOCTOPOHHAS NPOBOANMOCTL Anoaa.



YueHMYeCKuii aKCneprMeHT, nabopaTopHble paboThbl

N3yueHne CMeLaHHOro COeJMHEHNSs Pe3NCTOPOB.

N3mepeHue 3neKTPOABUXYLLEA CUMbl WCTOYHMKA TOKAa W €ro BHYTPEHHero
COMNPOTUBNEHNS.

Hab6ntoaeHve anekTponusa.

MexnpeaMeTHbIE CBA3U

N3yueHne Kypca hn3nkm 6a30B0Oro ypoBHs B 10 Knacce ocyL,ecTBNAETCS C YYETOM
coaepxXaTefbHbIX MEXNPeAMETHbIX CBSA3EM C KypcaMn maTteMaTuku, 6uonorum, XmMmmu,
reorpajum 1 TEXHONOTUMN.

Me>knpeagMeTHble MOHATMKSA, CBfI3aHHble C W3Y4YEHWEM MeTO[OB Hay4yHOro
NO3HaHUA: ABNEHWNE, HayUHbIA (haKT, runoTtesa, M3myeckas BeNMUMHaA, 3aKOH, Teopus,
HabMoAeHne, 3KCNepUMEHT, MOAENNPOBaHME, MOAEeSb, U3MEPEHNE.

MaTemaTunKa: pelleHne CUCTeMbl YypaBHEHWI, NuMHeliHas ¢yHKUMS, napabona,
runep6ona, nx rpa@uknM n CBOMNCTBA, TPUTOHOMETPUYECKNE PYHKLNKN: CUHYC, KOCUHYC,
TAHreHC, KOTAHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M MX
NPOEKLUNN Ha OCM KOOPAWNHAT, CMOXEHNE BEKTOPOB.

bBruonorus: mexaHUYeckoe [ABMXEHWE B XMBOW npupode, anddysusa, ocmoc,
TENN00OMEH >XWBbIX OpraHuamoB (BMAbl Tennaonepegayn, TEMN0OBOe paBHOBeCKUE),
3NeKTPUYECKIME ABNEHNS B XXNBOI NpUpoje.

XUMUA: AUCKPETHOe CTPOEHMEe BeLLecTBa, CTPOEHMe aTOMOB W MOJEKY/, MOfb
BELleCcTBa, MONSAPHAs macca, Ten/oBble CBOMCTBA TBEPAbIX TN, XWUAKOCTEN U rasos,
3NEKTPUYECKNE CBOMCTBA METAN/IOB, 3NIEKTPONNTUYECKAA AMCCOoLMaLns, ranbBaHMKa.

Feorpadus: BNaXXHOCTb BO3AyXa, BETPbI, 6apoMeTp, TepPMOMETP.

TexHonorusi: npeobpasoBaHUe ABMXKEHWIA C MCMONb30BAaHMEM MeXaHW3MOB, YY&T
TPEHUS B TEXHWKE, NOALMWMHWUKK, WCMNOMIb30BaHME 3aKOHA COXPaHEeHMs WMNYy/bCca
B TeXHWKe (pakeTa, BOAOMET W [ApPYrue), ABurateNlb BHYTPEHHEro CropaHus, napo.as
TypOuHa, 66ITOBON XO0NOANNBHUK, KOHANLMOHEP, TEXHONOMUU NONYYEHNUS COBPEMEHHbIX
mMaTepuanos, B TOM YMCNEe HaHOMAaTepuasoB, U HAHOTEXHOMNOINKU, 3NEKTPOCTaTUYeCKas
3aliunTa, 3a3emMeHune anekTponpubopos, KCepokc, CTPYMHbINA npuHTep,
3NeKTpOHarpeBaTe/ibHble NPUOOPbI, 3NEKTPOOCBETUTENbHbIE NPUOBOPbI, FabBaHMKA.

11 KNACC
Pasgen 4. nekTpognHaMmmka
Tema 3. MarHUTHOe none. SM1eKTPOMarHNTHasa NHAYKLUMSA

MOCTOSAHHbIE MarHuTbl. B3aumofelcTBMe MNOCTOAHHbIX MarHuToB. MarHuTHOe
none. BekTop MarHUTHOW WHAYKUMW. TpUHUMN Cyneprnosvuuyv MarHUTHbLIX MONeN.
JINHUN MarHUTHOW MHAYKLMKN. KapTUHa MMHNIA MarHUTHOW MHAYKLUN NONA NOCTOSHHbIX
MarHuTOB.

MarHuTHoOe nosie NPOBOAHMKA C TOKOM. KapTuHa IMHWUIA UHAYKLUN MarHUTHOIO
nons A/IMHHOIO NPAMOro NPOBOAHMKA Y 3aMKHYTOr0 KO/IbLLEBOT0 NPOBOAHMKA, KaTyLIKK
C TOKOM. OnbIT 3pcTesa. B3anmogeincTeme NnpoBOAHNUKOB C TOKOM.



Cuna Amnepa, eé MoAy/b U Hanpas/ieHKe.

Cwuna JlopeHua, eé moAynb W HanpasneHwe. [BMKeHMEe 3apsHKEHHOW 4YacTuubl
B 0HOPOAHOM MarHMTHOM nosne. PaboTta cunbl JlopeHua.

ABNeHNe 3NeKTPOMarHUTHOM MHAYKUMWU. TOTOK BEKTOpa MarHUTHOW MHAYKLUUK.
AneKTpoaBMXYLLaa cuna MHAYKUUKN. 3aKOH 3/IEKTPOMarHUTHON MHAYKUMK Papages.

BuxpeBoe  anekTpuyeckoe none.  ONEKTPOABMXKYLWAa  cufa  MHAYKLAK
B MPOBOJAHUKE, ABMXXYLLEMCA NOCTyNaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

[Mpasuno fleHua.

NHAYKTUBHOCTb. ABneHune CaMOVHAYKLMN. ANeKTpoABMXKYLLAf cuna
CaMOVHAYKUMW.

JHeprns MarHUTHOIO MoNsA KaTyLwwKu ¢ TOKOM.

ANeKTpoMarH1MTHoE norne.

TexHMYeckme ycTpoicTBa M NpPakTUYecKoe NMPUMEHEHMe: NMOCTOSHHbIE MarHuThI,
3NEeKTPOMarHuTbl,  3NeKTpoABUraTeNnb,  YCKOPUTENW  3/IeMeHTapHbIX  4acTul,
NHAYKLUNOHHAA neyb.

[leMoHCT payun

OnbIT 9pcTesa.

OTK/NOHEHWE 3N1EKTPOHHOI0 NyyYykKa MarHUTHbIM MOMEM.

JIMHUM MHAYKLUN MarHUTHOTO MOoNs.

B3anmopenicTeme ABYyX NPOBOAHUKOB C TOKOM.

Cunna Amnepa.

[enictBme cunbl JIopeHLa Ha MOHbI 3N1IEKTPO/InTA.

FABneHne 31eKTPOMarHUTHOMW UHAYKLUMNK.

[Mpasuno fleHua.

3aBUCMMOCTb 3NEKTPOABVMXKYLLEN CWUMbl UHOAYKUUKA OT CKOPOCTU W3MEHEHUS
MarHMTHOrO NOTOKa.

ABneHne caMoOMHAYKLMUN.

YUYeHNYeCKNin 3KCNepuMeHT, nabopaTopHble paboThl

3yyeHne MarHMTHOrO MOA KaTyLW KN C TOKOM.

WccnepoBaHne AeNCTBUA NOCTOAHHOIO MarHMUTa Ha paMKy C TOKOM.

WccnepgoBaHue BNeHUA 3N1eKTPOMarHMTHON UHAYKUNN,

Pa3gen 5. KonebaHusa 1 BOJHbI
Tema 1. MexaHMYeCKUe 1 3N1eKTPOMarHUTHble KosiebaHusA

KonebatenbHaa cuctema. CBo60AHbIE MeXaHNYECKMNe KonebaHua. MapMoHMyeckue
KonebaHua. MNepuog, yacTota, amnanTyga u ¢asa KonebaHuin. TPY>KUHHbIA MasTHUK.
MaTtemaTnyeckuii MasTHUK. YpaBHEHWe rapMOHWYecKux KonebaHuii. peBpalieHne
3HEeprum nNpu rapMoHUYecKnx KonebaHmsx.

Kone6artenbHblil KOHTYp. CBO6OAHbIE 3/1EKTPOMArHUTHbIE KONebaHUs B UeanbHOM
Kone6aTeNbHOM KOHType. AHanorms Mexay MexaHU4yeCKUMMW U 371eKTPOMarHUTHbIMU
Kone6aHusmu. ®opmyna TomcoHa. 3aKOH COXPaHeHWs 3HepruM B ULeaNbHOM
KonebaTe/flbHOM KOHTYpe.



MpeacTaBfieHNne O 3aTyxaloWmnx KonebaHUsX. BbIHYX/AEHHble MexaHu4yeckue
KonebaHus. Pe3oHaHC. BbIHYXAeHHbIe 31eKTPOMArHUTHbIEe KOnebaHus.

MepeMeHHbIn TOK. CUHYCOMAaNnbHbIA NepeMeHHbIn TOK. MOLHOCTb NepeMEHHOro
TOKa. AMNANUTYAHOE U eCTBYIOLLLEE 3HAYEHME CUJIbl TOKA U HaMpPsHXKEHUS.

TpaHcdopmartop. [lpou3BoACcTBO, Mepefavya W NOTPebneHUe 3M1eKTPUYEeCcKon
3Heprumn. 3IKONOrMYeCKMe PUCKM NpU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNOMb30BaHMNA 3/IEKTPOIHEPTUN B NOBCELHEBHOM XKU3HN.

TexHMYeckme yCcTponcTBa U NpakTUYeCKoe MPUMeHeHNe: 3/1eKTPUYECKUIA 3BOHOK,
reHepaTop NepeMeHHOro ToKa, IMHUKN 3N1eKTponepesau.
[deMoHCT payun

WccnepoBaHne  napameTpoB  KonebateflbHOM  cucTeMbl  (MPY>XWUHHBIA - UK
MaTeMaTUUYeCKNN MasTHUK).

HabnoageHne 3aTyxatowmnx KonedbaHui.

MccnepoBaHne CBOMCTB BbIHY)XX/AEHHbIX KOlebaHNiA.

HabnogeHune pesoHaHca.

CB06OAHbIE 31EKTPOMArHNUTHbIE KONebaHus.

Ocuyunnorpammbl  (3aBUCMMOCTU  CU/Ibl TOKA W HanpsXXeHWs OT BPeMeHW)
AN9 3N1eKTPOMarHUTHbIX KOnebaHuii.

Pe3oHaHC npu  nocnefoBaTe/lbHOM  COEAMHEHWUW  pe3ncTopa,  KaTyLKu
WHAYKTMBHOCTU U KOHAeEHcaTopa.

Mogenb NMHWUK 3neKTponepesayn.
YUeHNYeCcKnin aKCnepumeHT, nabopaTopHble paboThbl

WccnegoBaHve 3aBMCMMOCTM Nepuoja mManbix KonebaHuid rpysa Ha HATU OT AJ/INHbI
HUTU U Maccbl rpysa.

WccneposaHve nepeMeHHOro Toka B LN W3 MOCNefoBaTe/lbHO COefMHEHHbIX
KOHAeHcaTopa, KaTyLlKn 1 pesucropa.

Tema 2. MexaHMYeCKUE 1 3N1eKTPOMarHUTHble BOJTHbI

MexaHW4Yeckne BOMHbI, YCNOBUS  pacnpocTpaHeHus. [epuod. CKOpOCTb
pacnpocTpaHeHus 1 An1Ha BOMHbI. MonepeyHble U NPOAO/bHbIE BOMHbI. NHTephepeHLns
N ANdpakLmna MexaHUYecKnX BosH.

3ByK. CKOpOCTb 3BYKa. TPOMKOCTb 3ByKa. BbicoTa TOHa. TeM6p 3ByKa.

ONEKTPOMArHUTHbIE BOJHbI. Y CNOBUS U3NYYEHUS 3NEKTPOMArHUTHBLIX BOJH.
B3aumHas opueHTalus BEKTOpPoB E, B, Vv B 31eKTpoOMarHuTHoit BonHe. CBoiicTBa
3NEKTPOMarHUTHbIX BOMH: OTpaXeHuWe, NpenomaeHne, nonaspusauus, audpakuus,
nHTepdepeHLmns. CKOPOCTb 3/1EKTPOMArHUTHbIX BOJH.

LLIkana 91eKTPOMarHUTHbIX BOMH. [lpMMEHeHWe 3N1eKTPOMarHUTHbLIX BOJH
B TEXHUKE U BbITY.

MpUHUUNBI PagnoCBaA3N U TeNeBuaeHNs. Paanonokauus.

ONeKTPOMarHUTHOe 3arpsis3HEHNE OKpYyXKatoLLeli cpeabl.

TexHUYeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME:  MYy3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKoBasi [MarHOCTMKa B TeXHUKe W MeauuuHe, pagap,
paAnonpuUEMHUK, TeNeBn3op, aHTeHHa, TenedoH, CBU-neus.



[JeMoHCT payun

O6pa3oBaHuMe 1 pacnpocTpaHeHne NONepeYHbIX U MPOAO0SIbHbIX BOJH.

Konebntouieecs Ten0 Kak UCTOYHUK 3BYKa.

HabniogeHne oTpaXeHns U NpenoMIeHns MexaHNYecKnX BOJH.

HabnwogeHne nHTepgpepeHUnmn n angpakymm mexaHm4eCckmnx BOsH.

3BYKOBOW pe30HaHC.

HabnwofeHne cBA3N rPOMKOCTU 3BYKa M BbICOTbl TOHA C aMMIUTYLON U 4acTOTOM
KonebaHui.

WccnepgoBaHve CBOWCTB 3/IeKTPOMAarHUTHbLIX BOJIH:  OTPaXeHue, MpenomieHue,
nonapusaumna, gugpakuma, NHTepgepeHuuns.

Tema 3. OnTUKa

TeomeTpuyeckas ontuka. MNMpamMonnHertHoe pacnpocTpaHeHe cBeTa B 04HOPOALHOM
cpege. Jlyu ceeta. TOYEUHbIN UCTOYHUNK CBeTa.

OTpaxeHue cBeTa. 3aKOHbl OTpaXXeHWs cBeTa. [1oCTpoeHWe U306paxKeHUi
B N/IOCKOM 3epKarie.

MpenomneHue cBeTa. 3aKOHbl MpesioM/ieHUs cBeTa. AOBCOMOTHbLIA MNoKasaTeb
npenomneHunsa. [1oNHOe BHYTPeHHee OTpaxeHue. [lpefenbHbI  Yron MoOJIHOTO
BHYTPEHHET0 OTPaXeHUs.

[vcnepcus ceeTa. CNoXHbIN cocTaB 6enoro ceerta. LiBeT.

Cobupatowme n paccemparoline MH3bl. TOHKaa NMH3a. POKYCHOE paccTosHue u
onTUYeckas cuna TOHKOW NUH3blL. [locTpoeHWe W306paxeHWn B cobuparomx u
paccemBaroLWnX NMH3ax. Popmynia TOHKOW NINH3bI. YBENNYEHNe, JaBaeMOoe JIMH3O0MN.

Mpenenbl NPUMEHUMOCTN FeOMEeTPUYECKON ONTUKMN.

BonHoBas ontuka. VHTepdepeHumnsa ceeTa. KorepeHTHble UCTOYHMKWU. Y CNOBUS
HabMt04eHNs MakKCMMYMOB M MWUHUMYMOB B MHTepP(EepeHUNOHHON KapTUHe OT ABYX
CUH®Ma3HbIX KOTePEeHTHbIX NCTOYHUKOB.

Ovdpakumnsa ceeta. AudpakynoHHaa pelwéTka. Ycnosue HabnOLeHUSA raBHbIX
MaKCMMYMOB Mpu NageHnn MOHOXPOMATMYECKOrO cBeTa Ha ANMDPaKLMOHHYIO PELLETKY.

Monapusauns ceeta.

TexHMUYeckune yCcTpoincTea u NpakTMYecKoe NpMMeHeHne: 04Kn, nyna, potoannapar,
MPOEKUMOHHbIMA annapat, MUKPOCKOM, TeNeCKOoN, BOJIOKOHHAasA ONTUKa, AndpakyMoHHas
peLéTKa, NnonsApons.

[JeMoHCT payun

MpAMONNHENHOEe  pacnpocTpaHeHWe, OTPaXeHWe W MNpenom/ieHne  cBeTa.
OnTtnyeckne Nnpubopsl.

[MonHoe BHYTpPeHHee oTpaxeHue. Mogenb CBETOBOJA.

ccnenoBaHme CBOMCTB N306paXKeHWIA B NIMH3aAX.

Mogenu Mukpockona, Teneckona.

HabntogeHve nHTepdepeHUnn ceeta.

HabntogeHve gupakummn ceeta.

HabntogeHve gucrepcun ceeta.



lMonyyeHne criekTpa ¢ MOMOLLbIO NMPU3MBbI.
MMonyyeHne criekTpa ¢ MOMOLWbIO ANGPAKLMOHHOW PELLETKMN.
HabnogeHne nonspusaunn ceera.

YUeHNYeCKnin IKCnepuMeHT, nabopaTopHble paboThl
3mepeHune nokasartesns npesioMaeHns CTekna.
WccnepoBaHne CBOMCTB N306paXKeHWA B IMH3aAX.
HabnogeHne gucnepcum ceeTa.

Pasgen 6. OCHOBbI CreyuanbHOM TEOPUN OTHOCUTENBHOCTY

paHuLbl MPUMEHUMOCTM KNAcCMYECKOW MexaHuku. [locTynatbl creuuanbHoi
Teopuy OTHOCUTENbHOCTU: WHBAPMAHTHOCTb MOAYNS CKOPOCTM CBeTa B BaKyyMe,
MPUHLMMN OTHOCUTENBHOCTY SIAHLLTEliHA.

OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3aMejfieHMe BPEMeHW W COKpalleHue
ONHBI.

SHeprus v UMNyNbC PeNSTUBUCTCKONM YacTuMLbl.

CB$13b MacCChl C 3HEPruei 1 UMNyYNbCOM PeNaTUBUCTCKON YacTULbl. DHEPrUs NMOKOS.

Pasgen 7. KBaHToBas punsmka
Tema 1. 3neMeHTbl KBaHTOBOW ONTUKK

®oToHbl. Popmyna lMnaHka CBA3WM 3Hepruy (HOTOHA C ero YacToTOl. DHeprva u
MMNYNbC (POTOHA.

OTKpbITME K wuccneposaHne ¢ortoadekra. OnbiTbl A.I'. CTOnetoBa. 3aKOHbI
(hoToa(phekTa. YpaBHeHMe OiHWTeNHa AnA  QoToadekTa. «KpacHad rpaHuua»
(hoToapekTa.

[asneHne ceeta. OnbiThl MNM.H. Nlebesesa.

XUMmnyeckoe feicTBume CBeTa.

TexHWyeckme YCTpPOMNCTBA W  MPaKTUYECKoe MNPUMEHEHUEe:  (DOTO3/IEMEHT,
(hoToAaTUMK, conHeyHas batapes, CBETOAMNOL,.

JemMoHCT payun

®POoTO3(P(eKT Ha YCTAaHOBKE C LIUHKOBOW NIACTUHOWA.

MccnepoBaHme 3aKOHOB BHELLHEr0 (DOTO3(h(eKTa.

CseToanoa,.

ConHeyHas 6aTapes.

Tema 2. CTpoeHMe aToMa

Mogeno atoma TomcoHa. OnbiTbl Pesepgopfa MO pacCesHWo  a-4acTul,.
MnaHeTapHaa mogenb atoMa. Ioctynartel bopa. M3ny4veHne un nornoweHve GOTOHOB Mpu
nepexoje aToma c O4HOI0 YPOBHS 3HEPrnmn Ha Apyroi. Buabl cnektpos. CnekTp ypoBHeW
3Heprumn aTtoma Bogopoja.

BonHoBble cBoKcTBa 4acTuy. BonHbl ge bpoind. KopnycKynsapHO-BOIHOBOM
Ayann3m.

CnoHTaHHOE " BbIHYXAEHHOE U3NYYEHUNE.

TexHn4yeckue yCTpOVICTBa N NPakKTUYECKOE MNPUMEHEHNE: CI'IeKTpaJ'IbeII7I aHan3
(cnekTpockon), nasep, KBaHTOBbIA KOMMbIOTEP.



[JeMoHCT payun
Mogenb onbiTa Pesepdopaa.
OnpegfeneHne ANUHBI BOMHbI Nasepa.
HabntogeHne nMHeinyaTbiX CNEKTPOB MU3MyUYeHUSs.
Naszep.

YUeHNYeCcKnin aKCnepumeHT, nabopaTopHble paboThl
HabntogeHne nMHenvaToro cnekrpa.

Tema 3. ATOMHOe A4p0

JKCMepuMeHTbl, AOKa3blBalOLWMEe C/AOXHOCTb CTpoeHua dgpa. OTKpbITUE
pagnoakTnsHocTn. OnbiThl Pesepdoppa no onpefeneHnto coctaBa PagvuoakTUBHOIO
n3nyyeHusa. Coictea anba-, 6eta-, ramma-n3nyyeHua. BnvsaHve pagnoakTMBHOCTU Ha
XXVBble OPraHn3mbl.

OTKpbITEe MNpOTOHA W HeilTpoHa. HyknoHHasa wmogenb agpa [eliseHbepra-
VBaHeHKO. 3apag aapa. MaccoBoe yncno aapa. 3otonel.

Anbda-pacnag. ONeKTPOHHbIA N NO3UTPOHHbLIA 6eTa-pacnag. Mamma-usnydeHue.
3aKOH pagMoakTMBHOIO pacnaga.

AHepruns ceA3n HYKIOHOB B Afpe. AaepHble cubl. JedeKT macchl aapa.

AfepHble peakunn. [eneHne n CUHTE3 aaep.

AfepHbln peakTop. TepMosadepHbIA CUHTe3. pobnemMbl U NepcnekTUBbl S4ePHON
9HEpPreTUKN. SKOMOTMYECKME acneKTbl A4EPHON IHEPTETUKMN.

AnemeHTapHble YacTuubl. OTKPbITME NO3UTPOHA.

MeToAbl HAGNIOAEHUSA N perncTpaymm aNeMeHTapHbIX YacTul,

dPyHAameHTas/IbHble B3aMMOAENCTBUSA. EAMHCTBO (hM3NYECKOM KapTUHbI MuUpa.

TexHMYeckme YCTpoNCTBA WM MpakTUYeCcKoe MNpPUMEHEHMe: [O3UMETP, Kamepa
BunbCcoHa, siaepHbIn peakTop, aToMmHas 6omba.
JeMoHCT payun

CUYETUMK NOHUN3NPYIOLLLMX YaCcTuL,.
YUeHNYEeCKnin aKCNnepuMeHT, nabopaTopHble paboThbl

WccnepoBaHme TpekoB yYacTuy, (Mo rotoBbiM hoTorpadguam).

Pasgen 8. 9n1emMeHTbl aCTPOHOMUM N acTPOPUINKN

JTanbl pasBuUTUA acTpoHoMuu. [lpuknagHoe U MUPOBO33PEHUYECKOe 3HayeHue
aCTPOHOMUM.

Bupg 3Bé3gHoro Heba. Co3gesfusa, Apkue 38&34bl, NaaHeTbl, UX BUAUMOE [ABUXEHME.

Co/iHeyHasa cuctema.

ConHue. ConHeYyHasa akKTUBHOCTbL. ICTOYHUK 3Heprum ConHua v 3Be3f. 3BE3abl, UX
OCHOBHble XapaKTepUCTUKKN. [uarpammMma «CneKTpasibHbIin Kfacc - CBETUMOCTb». 3BE3Abl
rnaBHOM NocnefoBaTe/IbHOCTU. 3aBUCUMOCTb «Macca - CBETUMOCTb» A1 3BE3/ rN1aBHOM
nocnefoBaTeNibHOCTU. BHYTpeHHee CTpoeHue 3BE34. COBpPeMeHHble MpeAcTaB/ieHuUA
0 NMPOUCXOXAEHUN U 3BoNOLUNM CoNHLA U 3BE3[. ITanbl XXU3HW 3BE3[.

MneuHbln MyTb - Hawa MFanakTuka. NonoxeHue n aswxeHne ConHua B ManakTuke.
Twunbl ranakTukK. Pagnoranaktnky n Keasapbl. YépHble Ablpbl B A4pax ranakTuk.



BceneHHas. PacwunpeHne BceneHHoil. 3akoH Xab66na. PasberaHue ranakTuk.
Teopusa bonblloro B3pbiBa. PENIMKTOBOE U3NTyUYeHMe.

MacwTtabHas cTpyKTypa BceneHHoin. MeTaranakTuka.

HepelwwéHHble Npo6aeMbl aCTPOHOMUMN.
YueHnyeckme HabnoaeHns

HabnogeHns HEBOOPY>XXEHHbIM r/1a30M C  MCMONb30BaHUEM KOMMbIOTEPHBIX
MPUIOXKEHWUA AN onpefeNieHUs NOM0XKeHUA HeBeCHbIX 060bEKTOB HAa KOHKPETHYHO JaTy:
OCHOBHble c03Be3aua CeBepHOro nonywapus n apkue 3sésabl.

HabnoaeHns B Teneckon J1yHol, nnaHeT, MneyHoro Mytw.

O6o6ulatoLLee NOBTOPEHNE

Ponb (OU3MKK M aCTPOHOMUMN B 3IKOHOMUYECKOW, TEXHONOTNYECKOM, COLMNanbHOM 1
3TUYeCKOl cdepax [AeATeNbHOCTW 4YeNoBeKa, Po/ib M MeCTO (M3WKM U acTPOHOMUM
B COBPEMEHHOIW Hay4yHOl KapTUHEe Mupa, ponb (PU3NYECKOin Teopun B hOPMUPOBAHMNY
npeAcTaBNeHUA O (M3MYECKOW KapTMHe Mupa, MecTo (M3MYECKOW KapTWUHbI Mupa
B 00OLLEM pPsily COBPEMEHHbIX ECTECTBEHHO -HAYYHbIX NPeAcTaBAeHUiA 0 NpUpoje.

MeXXnpegMeTHble CBSA3M

N3yyeHune Kypca (hn3nkn 6a30BOro ypoBHs B 11 Knacce OCyLeCTBASETCA C YYETOM
cofiepXKaTe/lbHbIX MeXNpPeaMeTHbIX CBSA3ei ¢ KypcaMy maTteMaTuku, 61Monorum, Xummu,
reorpauun n TEXHOMNOTUN.

Me>knpegMeTHble MOHATWA, CBA3AHHbIE C W3YYEHWEM MeTOLOB Hay4yHOro
MO3HAHWUA: SIB/IEHWE, HAYUHbIN (hakT, runoTesa, Puanyeckas BeMUYNHA, 3aKOH, Teopus,
HabnAeHne, 3KCNepPUMEHT, MOAENNPOBaHME, MOAENb, N3MEPEHME.

MaTemaTunKa: pelleHne CUCTeMbl YPaBHEHW, TPUTOHOMETPUYECKME QYHKUUK:
CUHYC, KOCWHYC, TaHIeHC, KOTaHreHc, OCHOBHOe TPUTOHOMETPUYECKOE TOXAECTBO,
BEKTOPbl M MX MPOEKUUN Ha OCUM KOOPAMHAT, C/I0XKEeHWe BeKTOPOB, MPOM3BOAHbIE
aNleMeHTapHbIX (YHKLUMIA, NPU3HAKN NOJ06USA TpeyronbHWKOB, onpeesneHne naowaam
MNAOCKUX Uryp 1 06vEMa Ten.

Buonorna: anekTpuyeckue ABNEHUA B XXUBOW Npupoge, KonebartesibHble ABUXEHUA
B XXMBOW Mpupoae, OMNTUYECKUe SBMEHUA B XXMBOW Npupoge, AelncTsme pagumayuu
Ha XKMBble OpPraHn3Mmbl.

XUMUA: CTPOEHWe aTOMOB M MOJEKY/, KpucTanimyeckas CTpyKTypa TBEpAbIX Ten,
MeXaHW3Mbl 06pa30BaHNSA KPUCTa/I/IMYECKON PeLETKKN, CNeKTpasbHbIN aHanus.

[eorpadusa: MarHUTHble nosroca 3emaun, 3anexum MarHUTHbIX pyd, oToCbEMKA
3eMHOM MOBEPXHOCTU, NMpefcKasaHne 3eMIETPACEHNA.

TexHonorusi:  NIMHUM  3/leKTponepedad, reHepaTtop  MepemMeHHOro  TOKa,
aneKTpoAaBurarenb, MHAYKLMOHHAA neyb, pajap, paguonpuémHuK, TefieBu3op, aHTEHHa,
TeneoH, CBY-neyb, NPOEKUMOHHbIA annapar, BO/IOKOHHasA OMNTUKA, COJIHEYHAS
bartapes.



NMNTAHNPYEMBIE PE3YJIbTATblI OCBOEHUWA NMPOITPAMMBbBI MO ®UN3IUNKE
HA YPOBHE CPEAHEIO OBLWEIO OBPA3OBAHUA

OcBoeHve y4yebHoro npegmera «®PusmMka» Ha YpOBHe CcpefHero o6Lero
obpa3oBaHMa (6a30BbIi YPOBEHb) [AO/MKHO 06ECNeUYNTb AOCTUMXKEHUE CledytoLlmx
NUYHOCTHbIX, MeTanpeaMeTHbIX U NPeAMeTHbIX 06pa3oBaTe/IbHbIX Pe3yNbTaToB.

NNYHOCTHBDbIE PE3YJIbTATDI

JINYHOCTHbIe pe3ynbTaTbl OCBOEHWUS YyuyeOGHOro npeameta «Pu3nNKa» [AOMKHbI
OoTpaXaTb  FOTOBHOCTb M CMOCOGHOCTb  06YyYalOLWMXCS  PYKOBOACTBOBAThLCS
ChOPMMPOBAHHOW  BHYTPEHHel  Mo3uuUueld  NMYHOCTW, CUCTEMOW  LIEHHOCTHbIX
OpVEHTAL M, MO3UTUBHBIX BHYTPEHHUX YOEXAEHWNIA, COOTBETCTBYHOLNX TPAAULMOHHBIM
LLEHHOCTAM POCCUIACKOro 06LLIeCTBa, PaCLIMPEHNE XXU3HEHHOTO OMbiTa U OMbITa
[eSTeNbHOCTU B MNPOLIECCE peanu3alunm OCHOBHbIX HanpaBneHWii BOCMMUTATENbHOI
NesTeNbHOCTU, B TOM YMC/E B YACTU:

1) rpaXkAaHCKOro BOCNMUTaHUS:

ChopMMPOBAHHOCTb TPaXKAAHCKOW MO3ULUMKU 06YyYalollerocs Kak akKTUBHOTO U
OTBETCTBEHHOTrO Y/ieHa POCCUIACKOro 06LLecTBa;

NPUHATME  TPAAWLMOHHbIX 0611, e4YeN0BEUYECKNX ryMaHUCTUYECKUX n
[EMOKPATUYECKUX LIEHHOCTER;

FOTOBHOCTb BECTM COBMECTHYHO [eSTeNbHOCTb B MHTEpecax rpaxAaHCKoro
06LlecTBa, y4acTBOBaTb B cCaMOynpaB/ieHnn B 06pa3oBaTe/lbHOIN oOpraHu3aLuu;

YMEHWe B3aMMOfeiicTBOBaTb C COLMANbHbIMU WHCTUTYTaMW B COOTBETCTBUU C UX
(QYHKUMAMU U Ha3HAYEHUEM;

FOTOBHOCTb K T'YMaHUTApPHOW 1 BONIOHTEPCKON AeSATeNbHOCTH;

2) NaTPMOTUYECKOIr0 BOCNUTAHUSA:
ChOPMUPOBAHHOCTb POCCUINCKON rpaXkaaHCKOM MAEHTUYHOCTIN, NAaTPUOTU3MA;
LLEHHOCTHOE OTHOLIEeHMe K T[OCYAapCTBEHHbIM  CUMMBOMAM, [AOCTVMIXKEHUSIM
POCCUNCKNX YUYEHbIX B 06M1aCTN PUINKM N TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI0 BOCNUTAHUSA:

chopMMPOBAHHOCTb HPABCTBEHHOFO CO3HAHMS, 3TUYECKOTO NMOBEAEHUS;

CMOCOGHOCTb  OLIEHMBATb CUTyaUWO U MPUHMMATb OCO3HAHHbLIE  PELLEeHWS,
OPUEHTUPYSCb HA MOpPaNibHO-HPABCTBEHHbIE HOPMbl W LIEHHOCTM, B TOM uuUCle B
NeSTeNbHOCTU YUEHOTO;

0CO3HaHWe NMYHOTO BK/MaAa B MOCTPOEHME YCTOWUNBOTO GYAYLLErO;

4) 3CTETUYECKOr0 BOCNUTAHUS:
3CTETMYECKOE OTHOLUEHME K MUpY, BK/KOYas 3CTETUKY HAy4yHOro TBOPYECTBa,
MPUCYLLLEro PU3NYECKOI HayKe;



5) TpyA0BOro BOCNUTAHUA:

MHTEPEC K pa3NnyHbIM cepaMm NpothecCUOHaNbHOW AeATeNbHOCTU, B TOM 4uChe
CBA3aHHbIM C (PU3NKOW N TEXHUKOW, YMEHWE COBepLlaTb OCO3HaHHbINA Bbl6Op 6yayLlei
npogeccun 1 peann3oBbiBaTb COOBCTBEHHbIE XXM3HEHHbIE MNaHbl;

rOTOBHOCTb 1 CNOCOBHOCTL K 06pa3oBaHuio 1 caM006pa3oBaHuIo B 061acTu hU3nku
Ha NPOTSAXXEHWUN BCEW XKU3HMU;

6) 3K0ONOrM4YecKoro BOoCNUTaHUs:

ChopMMPOBAHHOCTb 3KONOrNYECKOI KyNbTypbl, 0CO3HaHMe FN06anbHOro Xapakrepa
3KO/IOrMYeCKNX npobnem;

NnraHnupoBaHMe W OCYLLECTBNEHME AENCTBUI B OKpYXalolwen cpefe Ha OCHOBe
3HaHWSA Lenein ycToliumBoro pasBnuTus YenoBeYvecTBa;

PaclumMpeHue onbiTa AesTENbHOCTM 3KOMOrMYeCKOl HanpaB/ieHHOCTW Ha OCHOBe
NMEILLMXCSA 3HAHNI N0 PU3MNKE;

7) UEHHOCTW Hay4YHOro Mo3HaHUS:

ChOPMUPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHHO
Pa3BUTUS PU3NYECKOIN HayKU;

0CO3HaHMe LLEHHOCTW Hay4Holi [AesTeNbHOCTW, TOTOBHOCTb B MPOLIECCE M3YUeHUs
(UMK OCYLLeCTBNSTb  MPOEKTHYK U UCCNeAoBaTeslbCKyld  [esTeNlbHOCTb
VHAVWBUAYANbHO W B rpynne.

METAMNPEAMETHBIE PE3Y/JIbTATbI

[Mo3HaBaTe/IbHbIE YHUBEpPCa/ibHble yUYebHble AEeNCTBUS
Ba3oBble ormyeckune encTBUA:

CaMOCTOSITE/IbHO (POPMYNMPOBATb U aKTyanu3umpoBaTb MpPob6aemy, paccmaTpmBaTh
€€ BCECTOPOHHE;

onpeaensiTb Lenn AesTeNIbHOCTHU, 3a[aBaTb NapaMeTpbl U KPUTEPUN NX LOCTUKEHUS,

BbIAAB/IATb 3aKOHOMEPHOCTW U MPOTUBOPEYMA B pacCcMaTpuBaembiX (U3NYECKNX
ABNEHUAX;

paspabatbiBaTb MNJaH peleHMsa npobnembl C YYETOM aHanmMsa MMerLWmnxcs
MaTepuanbHbIX U HEMaTepUanbHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbI B [AeATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/NbTaToB
LlensaM, OUueHNBaTh PUCKN NOCNEACTBUA AeATENbHOCTH;

KOOPAWHUPOBATb W BbINOMHATL PaboTy B YCNOBUAX peanbHOro, BUPTYyasibHOro U
KOMOWHMPOBAHHOIO B3aUMO/ENCTBUS;

pa3BMBaTbh KpeaTUBHOE MbILLU/IEHME MPU PELLEHUN XNU3HEHHbIX NPO6eM.

Ba3oBble UcCNef0BaTeIbCKME AENCTBUS:

BNafleTb Hay4yHOM TEPMUHOMOTMEN, KIHOUEBLIMU TMOHATUAMU U MeToAamu
(M3MYECKOI HayKu;

BNafeTb HaBblKaMy Y4yebHO-UCCNeA0BaTENbCKON U MNPOEKTHOW [esTeNbHOCTK
B 061acTU (U3NKKU, CMOCOGHOCTbIO W TOTOBHOCTbIO K CaMOCTOSATE/IbHOMY MOUCKY



METO/O0B peLleHuns 3a4a4 HM3NYECKOro ColepXKaHus, MPUMEHEHNIO Pa3NYHbIX METOAO0B
MNO3HaHUS;

BnafleTb  BUAaMU  [eSTeNbHOCTM MO  MONYYEHWIO HOBOrO  3HaHUS,  €ro
MHTepnpeTaunmn, npeobpa3oBaHnio U NMPUMEHEHNIO B Pa3/IMUHbIX YUYe6HbIX CUTYyaLUsIX,
B TOM YMC/e NPU co3aHnn y4yebHbIX MPOEKTOB B 061aCTU (IU3NKMK;

BbISIBNSATb NPUYMHHO-CNECTBEHHbIE CBSA3M U aKTyanu3mpoBaTh 3afayy, BblABUraThb
rMnoTesy eé pelleHuns, HaXxo4nTb apryMeHTbl 418 0Ka3aTeNbCTBA CBOMX YTBEPXAEHWA,
3alaBaTh NapaMeTpbl U KPUTEPUMN PELLIEHUS;

aHanM3MpoBaTb MONyYeHHble B XOfe PelleHus 3afaun pe3ynbTaTbl, KPUTUYECKM
OLEHMNBATb NX AOCTOBEPHOCTb, MPOrHO3MPOBATh M3MEHEHMWE B HOBbIX YCNOBUSX;

CTaBUTb 1 (hOPMyNMpoBaTb COOCTBEHHble 3afaun B 06pa3oBaTeNbHOM
NeATeNbHOCTU, B TOM YMCIE NPU U3YUYEHUN (DUSUKN;

[aBaTb OLEHKY HOBbIM CUTYaLMsM, OLeHNBATb NPUOGPETEHHbI ONbIT;

YMeTb  MEPEHOCUTb  3HAHUSA N0  (M3NKe B NPaKTUYeCKyw  0651acTb
XU3HeJesTeNbHOCTY;

YMeTb MHTErpupoBaTh 3HAHWUA U3 pPasHbIX NPeAMeTHbIX 061acTe;

BblBMIaTb HOBblE WAEWN, NpeasaraTb OPUrMHanbHble NOAXOAbl U PELLEHUS;

CTaBMTb MPOGNEMbI U 3a[aum, AONYCKaOLLNE aNbTePHATUBHbIE PELLEHNS.

Pa6oTa ¢ MH(hopmaLunen:

BNafeTb  HaBblKAMWMONYYEHUSA MHMOpPMaLUK (hM3MYecKoro cogep>xaHums
M3 UCTOYHUKOB pasHbIX  TWUMOB, CaMOCTOSITE/IbHOOCYLLECTBAATb MMOUCK, aHanus,
cucTemMatmsauuio M UHTepnpeTayuMio MHMOpMauum pasinyHbiX BUAOB W (hopm
npefcTaBneHuns;

OLleHMBaTb A4OCTOBEPHOCTb MHhOPMaLK;

MCNONb30BaTb CpPeAcTBa MHMOPMAUMOHHBIX M KOMMYHMWKALMOHHBIX TEXHOMOTNA
B PEWEHUUKOTHUTUBHbLIX, KOMMYHWKATUBHbIX M OpraHm3ayMoHHbIX 3ajaud
C cobnwogeHnem TpeboBaHWI 3PrOHOMUKW, TEXHUKM 6e30MacHOCTU, T[UTUEHDI,
pecypcocbepexeHns, MpaBOBbIX W 3TUYECKMX HOPM, HOPM WHMOPMaLMOHHOW
6esonacHoCTy;

co3faBaTb TEKCTbl (PM3NYECKOr0O COAepXKaHWA B Pas/iMyHbIX hopmMaTtax C YYETOM
HazHaYeHMs WHGOPMaLMM U LENeBo ayanmTopumn, BbibMpas ONTUManbHyk (opMmy
npeacTaBieHNs U BU3yanusalmm.

KOMMYHMKaTUBHbIe YHUBEPCa/lbHble y4ebHble AeNCTBUS:
OCYLLECTBAATb 06LLEHME HA YPOKaX (DM3NKM 1 BO BHE-YPOUHOI AedATeNbHOCTH;
pacrno3HaBaTb NPeAnoOChbINKA KOHPMNKTHBIX CUTYaL A U CMsirYaTh KOH(NKTbI;
PA3BEPHYTO M NIOTMYHO M3NaraTb CBOK TOUKY 3PEHUS C UCMO/b30BAHUEM S3bIKOBbIX
CpeacTs;
MOHUMATbL U MCMO/b30BaTh NPENMYLLECTBA KOMAHAHOW N MHANBMAYaANbHOK paboThbl;
BbIGMPATb TEMATMKY U METO/bl COBMECTHbIX AeCTBMWIA C YUYETOM 06LLMX UHTEPECOB,
M BO3MOXXHOCTE KaX0ro YsieHa KONNeKTUBa;



MPUHUMaTL eI COBMECTHON [eATeNbHOCTM, OpraHM30BbIBaTb U KOOPAMHUPOBATb
AeNCcTBMA MO eé AOCTMXKEHMIO: COCTaBNATb NNaH AeCTBUIA, pacnpefensaTb Ponu ¢ y4€TOM
MHEHWI YY4aCTHUKOB, 06CYXAaTb pe3y/ibTaTbl COBMECTHOM paboThl;

OLEeHMBaTb Ka4yeCcTBO CBOEro BK/Mafa M KaXAOro yyacTHMKA KOMaHAbl B 06LWIA
pe3ynbTaT Mo paspaboTaHHbIM KPUTEPUAM;

npegnaratb  HOBble MPOEKTbl, OUEHMBaTb WAeW C NO3MLUN  HOBU3HHI,
OPUTUHANBHOCTM, NPAKTUYECKOW 3HAYUMOCTH;

OCYLLECTBNSATb MO3UTUBHOE CTpaTernyeckoe NoBefeHUe B Pas/IMyHbIX CUTyaumsX,
NPosBNATL TBOPYECTBO M BOOBGpaXxKeHue, ObiTb UHNLNATUBHbLIM.

PerynsitTuBHble yHUBEPCa/IbHble YUYebHble 1eNCTBUS
CamoopraHusauua:

CaMOCTOATE/IbHO OCYLLECTBAATb NO3HaBaTeIbHYIO AesSTeNIbHOCTb B 061aCTN (DU3UKK
W acTPOHOMWUW, BbISBNATbL NpPO6AEMbl, CTaBUTb W (HOPMYMpoBaTb COOCTBEHHbIE
3afauu;

CaMOCTOATENIbHO COCTaBAATb MMaH PeLleHns pacyETHbIX U KayeCTBEHHbIX 3afad,
nnaH BbIMNOMHEHUS MNPaKTUYeCKOW paboTbl € YYETOM UMEIOLWMUXCA Pecypcos,
COOCTBEHHbIX BO3MOXXHOCTEN U NPenoYTEHNUN;

[aBaTb OLLEeHKY HOBbIM CUTYyaLUsM;

pacwmpsaTb paMKn y4ebHOro npeameTa Ha OCHOBE INYHbLIX NPeANOUYTEHWIA;

fenaTb 0CO3HaHHbIN BbIOOP, aprymMeHTMpPOBaTh ero, 6patb Ha ce6d OTBETCTBEHHOCTb
3a peLleHue;

OueHMBaTb NPUOGPETEHHLINA ONbIT;

cnoco6¢cTBOBaTh (DOPMUPOBAHUIO W MPOSIBIEHUIO 3pyANLMU B 061acTU (DU3UKN,
MOCTOAHHO NOBbILWATL CBOM 06pa3oBaTe/ibHbIN U KYNbTYPHbIA YPOBEHbD.

CaMOKOHTPO/b, 3MOUMOHA/bHbI UHTENNEKT:

[aBaTb OLEHKY HOBbIM CUTyaUWsM, BHOCUTb KOPPEKTUBbI B [AeATENbHOCTb,
OL|eHMBaTb COOTBETCTBUE PE3YNbTATOB LIENAM;

BNafeTb HaBblKaMW MO3HaBaTeNbHOW pedieKCUM Kak OCO3HAHMS COBepLUaeMbIX
OEACTBUIA N MbICIUTENbHbIX NPOLECCOB, UX PE3YNbTaTOB U OCHOBAHWIA;

MCNONb30BaTb MNPUEMbI pPeNeKCMn [N OLEHKM CcUTyauuu, Bbi6Opa BepHOro
peLLeHus;

YMEeTb OLEHMNBATb PUCKU U CBOEBPEMEHHO MPUHUMATbL PELLIEHUS MO UX CHUKEHUIO;

MNPUHMMATb MOTUBbI 1 apryMeHTbI APYTUX NPU aHann3e pe3ynbTaToB AesaTeNlbHOCTH;

NpUHMMAaTL ce6s, MOHMMast CBOW He0CTaTKU U JOCTOMHCTBA,;

MPUHUMATb MOTUBbI U apryMeHTbI IPYTUX NPU aHann3e pesynbTaToB AesTeNbHOCTY;

Npu3HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLLUMOKW.

B npouecce [JOCTMXEHUS NIMYHOCTHLIX Pe3ynbTaTOB OCBOEHMS MpPOrpaMMbl
no Quanke AN YPOBHS  cpefHero o6ulero 06pa3oBaHUs Yy  06ydvatoLnXcs
COBEPLUEHCTBYETCS 3MOLMOHANbHbII VHTENNEKT, npeanonaratLLnii
chopMUPOBAHHOCTb:



CaMOCO3HaHMs, BK/IKOYalOLWEro CNoco6HOCTb MOHMMAaTb CBOE 3MOLMOHANbHOE
COCTOSIHWNE, BUAETb HanpaBfeHNs pa3BUTMA COOCTBEHHOW 3MOLMOHANbHON cdepbl, ObITb
YBEPEHHbIM B Ce6E;

CaMOperynupoBaHusl,  BK/IKOYAlOLWEr0 CaMOKOHTPO/b, YMEHWe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE NoBefAeHMe, CNOCOOHOCTb afanTUPOBaTbCs K SMOLMOHA/IbHbIM
N3MEHEHUAM N NPOSIBNATL TMOKOCTb, ObITb OTKPbITbIM HOBOMY;

BHYTPEHHE MOTMBALWK, BKAKOYAKOWEA CTPEMIEHWE K AOCTMIKEHUID LENN 1
ycrnexy, OMNTUMWU3M, WHULMATUBHOCTb, YMeEHWe [AeiCTBOBaTb, WCX0AS W3 CBOUX
BO3MOXXHOCTEWM;

aMnaTun, BKKOYaKOLWeENn CNocoOOHOCTb MOHMMATb 3MOLMOHANbHOE COCTOSIHME
APYTUX, YYnTbIBaTb €ro npu OCyLeCTBEHUN 06LEHNS, CNOCOOHOCTb K COYYBCTBUIO U
cConepeXXnBaHuio;

coumManbHbIX HaBbIKOB, BK/OYAKOWMX CNOCOGHOCTL BbICTPaMBaTb OTHOLUEHUS
C ApYyruMu NoabMK, 3a60TUTLCS, NPOABNATbL UHTEPEC U pa3pellaTb KOH(ANKTBI.

NMPEOMETHbBIE PE3YJIbTATDI

K KoHUy 06yuyeHus B 10 Knacce npeAmMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHe
[0/MKHbI 0TpaXaTb CHOPMUPOBAHHOCTL Y 00YUaOLLMXCA YMEHWIA:

NEeMOHCTPMPOBaTb Ha Mpumepax Pofb U MecTo (M3NKM B (HOPMUPOBAHUU
COBPEMEHHOW Hay4HOl KapTWUHbI MWUpa, B PasBUTUM COBPEMEHHOW TEXHUKM W
TEXHONOT NI, B NPaKTUYECKOW AesTeNbHOCTU NIOAEN;

YUMTbIBaTb  FPaHULLbl  MPUMEHEHMS  U3YUYeHHbIX  (PU3NYECKUX  MOAENeii:
MaTepuanbHass TOYKa, MHepuManbHas cucTeMa OTCYéTa, abCOMOTHO TBEPAOE Teno,
naeanbHbIA ras3, Moaenn CTPOEHWUS ras3oB, XWAKOCTeW U TBEPAbIX Ten, TOYeYHbI
ANEKTPUYECKUIA 3apsif, NPU PeLleHnn pU3MYecKnx 3aaad;

pacrno3HaBaTb (u3nyeckne sBNeHUs (NPOLLECCbl) U 06BLACHATb WX Ha OCHOBE
3aKOHOB MEeXaHWKW, MONEKYNSPHO-KMHETUYECKOW Teopun CTPOEHUS BELLECTBA W
3NeKTPOAVHAMUKN: PABHOMEPHOE U PaBHOYCKOPEeHHOE MPSMONUHeHOe ABUXEHME,
CBOOGOAHOE MNafieHne Ten, [ABUMXKEHWe MO OKPYXXHOCTW, WHEepLWs, B3aumoaeincTeue
Ten, Anddysms, 6GPOYHOBCKOE [ABVMXKEHWE, CTPOEHME >XMAKOCTe W TBEPAbIX Ten,
M3MEeHeHMEe 06bEéMa Ten npu HarpeBaHUM (OXNaXAeHuM), TennoBoe pPaBHOBECME,
ncnapeHue, KOHAeHcalms, nnaBneHne, KpUCTannnsaums, KUneHue, BNaXHOCTb BO3AYXa,
MOBbILLIEHWE [aBMEeHUsI Fa3a MpU ero HarpeBaHWM B 3aKPbITOM COCYy[e, CBSI3b Mexay
napamMeTpamMy COCTOSIHMS rasa B M30MpoLieccax, 3NeKTpusauus Ten, B3auMOAelcTBME
3aps0B;

ONUCbIBaTb MEXaHUYECKOe [ABWKEHWE, WCNOMb3ys (U3NUYECKNE BENUUYUHDI
KoopAuHaTta, nyTb, NepemelleHne, CKOpPOCTb, YCKOPEHWe, Macca Tena, cuna, UMMynbe
Tena, KWHeTWYeckas dHeprus, MoTeHUManbHas 3Heprus, MexaHuuyeckas paboTa,
MEeXaHMYecKasi MOLHOCTb; NPX OMUCaHWW NPaBWUIbHO TPAKTOBAaTb (YM3NUYECKUI CMbICH
NCMONMb3YEMbIX BENUYMH, WX 0003HAYEHUS W  eAUHULbI, HaXOoAWUTb (HOPMY/bI,
CBA3bIBAOLLME AAHHYHO (PU3NYECKYIO BENYMHY C APYTMMUN BENNYMHAMM,



ONUCbIBaTb N3YyYeHHbIE TEMN0BbIe CBOMCTBA TeN M TEMN/OBbIE ABNEHUSA, UCNOMNb3YA
(hn3nyecKne BeNIMUNHBI: [aB/ieHMe rasa, Temrnepartypa, CpefHsaa KUHeTU4YeckKas aHeprus
XaOTUYECKOro ABWXXeHUS MOJEeKyn, CpeAgHeKBadpaTMYHas CKOPOCTb  MOJIEKy/,
KOMMMYECTBO TEMMOThbl, BHYTPEHHSA 3HEpPrusa, paboTa rasa, KO3MPUUMEHT MONE3HOro
AeWCTBUS TEMNMOBOr0 ABUraTens; nNpu onucaHuu npaBUbHO TPaKTOBaTb (U3UYECKUIA
CMbIC/T MCMNOMb3YEMbIX BEINUYUH, UX 0003HAYEHUA U eAMHULbI, HAXOAUTb (OPMY/bl,
CBA3blBAKOLLME AAHHYIO (DU3NYECKYIO BEIMUYMHY C APYTUMW BEIUYNHAM;

ONUCbIBaTb WM3YYEHHblE 3MIEKTPUYECKME CBOWCTBA BELLECTBA W 3MEKTPUYECKUNE
ABNEHNs (Npouecchl), WUCNoNb3ys (U3NYECKME BENUYUHbLI: 3NEKTPUYECKUIA 3apsg,
3/1eKTpMUYecKoe noJse, HanpAaXEHHOCTb Mons, NoTeHuuan, pasHOCTb MOTeHLWNasnos.;
npyv oNMcaHUM NPaBUNbLHO TPAKTOBaTb (DU3NYECKUIA CMbIC/T UCMOJb3YEMbIX BENIMUYUH, UX
0603HaYeHMa N eanMHULbI; YKa3biBaTb (JOPMY/bl, CBA3bIBAKOLINE AaHHYK (IU3UYECKYIO
BE/IMYNHY C APYTUMU BeSIMUMHAMMU;

aHann3npoBaTb (PU3MYECKNE NPOLECChl N ABNEHUA, UCNONb3YA PU3NYECKMe 3aKOHbI
N NPUHLWUNbI: 3aKOH BceMupHoro TtaroteHuda, |, Il n 11l 3akoHbl HbHOTOHA, 3aKOH
COXPAaHEHUSI MEXaHWYECKOW 3HEpPrun, 3aKOH COXPaHEHWUS WMMyNbca, MPUHLKN
cynepnosnuunumM cun, nNPUHUMN paBHOMpaBuUA WHepuUManbHbIX CUCTEM  OTCYETa,
MONEKYAPHO-KMHETUYECKYIO Teoputo CTPOEHMA BeLlecTBa, ra3oBble 3aKOHbl, CBSA3b
cpeaHer KWHETUYECKOW 3Heprum TEnaoBOro [ABMXKEHUS MOJMEKYN C abCONHTHOWN
TeMnepaTtypomn, NepBblii 3aKOH TEPMOAMHAMUKW, 3aKOH COXPAHEHUSA 3/1EKTPUYECKOTO
3apsafa, 3akoH KynoHa, npu 3TOM pasfinyaTb C/I0BECHYHD (DOPMYMPOBKY 3aKOHa, €ero
MaTeMaTUYeCKOe BblpaXXeHne 1 ycnoBus (rpaHuubl, 061actv) NPUMEHUMOCTHU;

OOBACHATbL OCHOBHbIE MPUHUMNbLI AEACTBUS MallWH, NPUOOPOB N TEXHUUYECKUX
YCTPOMWCTB; pa3nnyatb YycnoBuMA MX 6e30MacHOro WCnosb30BaHWS B MOBCEAHEBHOW
YKWN3HU;

BbIMO/HATL 3KCMEPUMEHTbI MO UCCNef0BaHMNI0O U3NYECKNX SAB/IEHUIA N NPOLLECCOB
C WUCNONb30BaHUEM MPSIMbIX, W KOCBEHHbIX W3MEPEHWI, Npu 3TOM (QOPMYINMPOBaTb
npobnemy/3agayy W runotesy Yy4yebHOro IKCrnepMMeHTa, cobupaTb YCTaHOBKY
13 NpeasoXKeHHOro o6opyaoBaHMs, NPOBOANTL ONbIT U (DOPMY/IUPOBATbL BbIBOAbI;

OCYLLECTB/ATb NPAMbIe N KOCBEHHble U3MepPeHUA (DU3NYECKUX BENIMUYUH, MPU 3TOM
BblOMpPaTb ONTUMAasbHbIA CNOCO6 WM3MEPEHMS W WUCMONb30BaTb W3BECTHbIE METOAbI
OLLEHKM MOrpeLIHOCTEN N3MEPEHNIA;

nccnenoBaTb 3aBUCUMOCTN MeXAY (M3NYECKMMW BENUYNUHAMW C UCMO/b30BaHMEM
NPAMbIX U3MEPEHUI, NPU 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (PUKCUPOBaTb pPe3y/bTaThl
NO/Ty4EHHON 3aBUCUMOCTM (PU3UYECKUX BENMYUH B BUAe Tabnuu n rpaukos, aenatb
BbIBOZbl NO pe3ynbTataM UcCnefoBaHus,

cobntogats npasuia 6esonacHoOro Tpyaa npyv NPoBeAeHNN UccneaoBaHuii B paMKax
yyebHOro 3KcrnepmmeHTa, y4yebHO-UcCCNefoBaTeNbCKOM W MPOEKTHON AeATeNbHOCTH
C UCMO/Ib30BaHNEM U3MEPUTENbHbIX YCTPONCTB U NabopaTopHOro o6opynoBaHus;

pelwaTb pacyéTHble 3afayM C ABHO 3afaHHO (PU3NYECKON MOfeNnbto, MCNOoMb3ya
(hM3nYecKmne 3aKOHbl U MPUHLUWUMNBLI, Ha OCHOBE aHanM3a YCNoBMA 3afavynM BblOMpPaTb



(hM3NYECKYDO MOAENb, BbIAENATb (U3NUYECKUE BENNUUHBI U (HOPMYNbl, HEOGXOAUMbIE
ONs eé pelleHns, NPOBOANTL PacYETbl U OLLEHMBATb PeasibHOCTb MOMTYYEHHOr0 3HaUYEHUS
(h3MYECKOW BENTUYNHBI;

pellaTb Ka4yeCTBEHHble 3ajayn: BbICTpaMBaTb JIOTUYECKN HEMPOTUBOPEUYUBYHO
LLeNnoYKY pacCyXAeHui C OnopoM Ha WU3YYEeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3nyeckume BNeHus;

MCNONb30BaThb MNPU PEEeHUN Y4ebHbIX 3afay COBPEMEHHbIE WH(OPMALNOHHbIE
TEXHONMOIMN ANS MNOWUCKA, CTPYKTYPUPOBaHUSA, WHTepnpeTauum u npeactaBneHus
Yy4YebHOI N HayYHO-NONYNSAPHON MHOPMAaLIUK, MOMYYEHHON U3 Pa3INYHbIX UCTOYHUKOB,
KPUTUYECKN aHann3npoBaTb NoayvyaemMyo MHGMOpMaLmo;

NPUBOAUTL NPUMEPbI BKNaga POCCUNCKUX W 3apyBexHbIX Y4YEHbIX-(U3NKOB
B pasBUTUE HayKN, 0O6BbACHEHNE NPOLECCOB OKPYXXatoLWero Mupa, B pa3Butme TEXHUKN U
TEXHONOTUH;

MCNONb30BaThb TEOPETUYECKMEe 3HaHWSi N0 (PU3NKE B MOBCEAHEBHON >KU3HU
ansa ob6ecrneyeHus 6e3onacHOCTM npu obpaweHun ¢ npuéopamMm M TEXHUYECKUMU
YyCTPOWCTBAMWN, AN COXPaHEHUS 3[40POBbA W COGMOAEHUS HOPM 3KOMOFMYEeCcKOoro
NOBEAEHNS B OKPYXalOLLLEN cpele;

paboTaTb B rpynmne € BbINOMIHEHWEM Pa3IMUHbIX COLManbHbIX PONeid, NNaHNPOBaThb
paboTy rpynnbl, payuMoHanbHO pacnpeaenstb 0643aHHOCTM W MNAHMPOBATb
NesATEeNbHOCTb B HECTaHAAPTHbIX CUTyauusaxX, afeKBaTHO OLEHWBATb BKNag KaXaoro
13 YYaCTHUKOB FPyMnbl B pPeLleHne paccMaTpuBaeMoin Npob6iemsl.

K KOHUy o06y4yeHus B 11 Kjacce npeAmeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
AO0/DKHbI OTpaXkaTb CHOPMUPOBAHHOCTb Y 00yYatOLLNXCA YMEHWIA:

LEMOHCTPMPOBATb Ha MNpuMMepax poib W MecTo (uM3MKM B (opMUPOBaAHMU
COBPEMEHHOW Hay4yHOW KapTUHbI MWUpa, B pPasBUTUN COBPEMEHHON TEXHUKU U
TEXHOMNOTWUWA, B MNPaKTUYEeCKOW [eATeNIbHOCTM Nofel, LeNoCTHOCTb U efUHCTBO
(hM3nYEeCKOM KapTUHbI MUPA;

YUUTbIBaTh TPaHuUbl MPUMEHEHUA U3YUYEHHbIX (PM3NYECKUX MOAEeNen: TOYeYHbIN
3NEeKTPUYECKUIA 3apsf, NyY CBeTa, TOYEYHbI UCTOUYHMK CBETa, AfepHas Moje/lb aToma,
HYKNOHHas Mofe/lb aTOMHOIO0 fpa npu pewweHnn prU3nyecknx 3agau;

pacnosHaeaTb (u3nyeckue fABneHUA (npoueccbl) MU 0OBACHATL MX HA OCHOBE
3aKOHOB 3/1EKTPOANHAMUKN W KBAHTOBOW (DM3MKWU: 3NeKTpUyeckas NPOBOAUMOCTD,
TENnnoBoe, CBETOBOE, XWMMWYECKOe, MarHuTHOe [eiNCTBUA TOKa, B3aMMOfelcTBue
MarHMTOB, 3N1eKTPOMAarHMTHasa MHAYKUWUS, AeACTBME MArHWTHOrO Mofis Ha NPOBOAHMK
C TOKOM W [ABMXKYLWMIACA 3apsaf, 9SNeKTPOMarHUTHble KonebaHMs U BOJHbI,
NPAMONIMHENHOE pacnpocTpaHeHne CBeTa, OTPaXKeHWe, NPenoMaeHne, MHTephepeHLns,
andpakyma 1 nonspusauusa ceeTa, Aucrepcus ceeTa, (POTO3NEKTPUYECKUA 3 deKT
(boTo3h(hekT), cBETOBOE AaBfeHWe, BO3HUKHOBEHWE JIMHEMYATOro CrekTpa artoma
BOAOPOAA, eCTECTBEHHAA N UCKYCCTBEHHAas pafnoaKTUBHOCT;



ONUCbIBaTb W3YYeHHble CBONCTBA BewecTBa (3NEKTPUYECKUE, MarHUTHbIE,
ONTUYECKMe, 3NeKTPUYECKYH NPOBOAMMOCTb Pa3fIMUHbIX Cpel) U 3NeKTPOMarHUTHbIE
ABneHMsa (npouecchl), NCNONb3ys PU3NYECKME BENUYMHBI: 3MEKTPUYECKUIA 3apsad, cuna
TOKa, 9MEKTPUYECKOE HamMpshkeHue, 3M1eKTPMUYECKOe COMpPOTUBMEHME, Pa3HOCTb
NOTEeHUMaNoB, 3NeKTPOABMXKYLLLAA cuna, paboTa TOKa, MHAYKUNSA MAarHUTHOIO Nofs, cuna
Amnepa, cuna JlopeHua, WHOYKTUBHOCTb KaTyLUKW, 3HEPrusi 3MeKTPUYECKOro W
MarHWTHOrO MOnei, Nepuoj 1 YactoTa KonebaHWin B KonebaTelbHOM KOHTYpe, 3apag v
cuna ToKa B MpoLEecce rapMOHMYECKMUX 3NEeKTPOMArHMTHbIX Kone6aHuii, (OKyCHOe
paccTosAHME W ONTUYecKas Ccuna NMH3blL, MPU ONUCaHMU NPaBU/IbHO TPaKTOBATb
(hM3NYECKNIA CMBICNT UCNOMNb3YEMbIX BEIMUNH, UX 0O03HAYEHUA U eANHULbI, YKa3blBaTb
(hopmy ibl, CBA3bIBaKOLLNE AAHHY (IM3NYECKYH BEIMUYNHY C APYTUMUN BENNYNHAMMU;

OMUCbIBaTb N3YUYEHHbIE KBAHTOBbIE SIBMEHUS U MPOLECCHI, UCMONb3Yya (PU3nYeckKme
BE/MMUYMHbI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOJ/IH, [A/INHA BOJIHbI U YacTOTa CBETa, 3HEPIrus
M UMNYNbC (DOTOHA, Nepuog nonypacnaja, 3Heprus CBA3N aTOMHbIX A4ep, NPK onnucaHnn
NPaBW/IbHO TPAKTOBaTb PU3NYECKUIA CMbIC/T UCNOMb3YEMbIX BETUYNH, NX 0603HAYEHNS U
eANHNLbI, YKa3blBaTb (QOPMY/bl, CBSi3blBalOWME [AaHHYH (QU3NYECKYHD BeNUYNHY
C APYTMU BETUYNHAMMU, BbIYNCNATL 3HAYEHNE (PU3NYECKON BENNUMNHBI;

aHanM3npoBaTb M3NYECKne NPOLLECChl U ABNEHMSA, UCMONb3YA (PU3NYECKME 3aKOHbI
M NPUHUMNbIL: 3aKOH OMa, 3aKOHbl MOCNeA0BaTeNIbHOr0 M napanfiefnibHoro CoegnHeHUs
NPOBOAHMKOB, 3aKOH [Xoyna-JleHua, 3aKOH 3/1EKTPOMarHUTHON WHAOYKUWKW, 3aKOH
NPSAMONIMHEMHOIO PacnpoCcTpaHeHUs CBETa, 3aKOHbl OTPaXXeHMUs CBeTa, 3aKOHbl
NPenoMneHns ceeTa, ypaBHeHWe DRHLWTelNHa Ana (oTo3hdeKTa, 3aKOH COXPaHEHUS
3HEpPrun, 3aKOH COXPaHEHWUS MMMYNbCa, 3aKOH COXPaHEHWUS 3NEKTPUUYECKOro 3apsaaa,
3aKOH COXpaHEeHMs MaccoBOro Yncna, NocTynaTbl bopa, 3aKOH pafgnoakKTUBHOIO pacnaja,
npyM 3TOM pas3nnyaTb C/IOBECHYH (HOPMY/IMPOBKY 3aKOHa, €ro maTeMaTuyeckoe
BblpaXKeHWe 1 ycnoBusa (rpaHuLbl, 061acT) NPUMEHUMOCTHU;

onpeaensitb HarnpaBNeHWE BEKTOpPa WHAYKUMW MArHUTHOro nons npoBOAHMKA
C TOKOM, cunibl Amnepa u cunbl JlIopeHua;

CTPOUTb W OMUCbIBaTb WN300paXKeHWe, CO34aBaeMOe MAOCKUM 3epKanom, TOHKO
NNH30M;

BbIMOMHATL 3KCMEPUMEHTBI MO UCCNeA0BaHNIO PU3NYECKUX SABMIEHUIA U NPOLECCOB
C WCMONb30BaHWEM MPAMbIX, U KOCBEHHbIX WM3MEpPeHWin: npu 3ToOM (QOpMynMpoBaTb
npobnemy/3agayy W runotesy Yy4yebHOro IKCMepMMeHTa, cobupaTb YCTaHOBKY
13 NPeANoXXeHHOro 060pyA0BaHMA, MPOBOAUTL OMbIT U (POPMYNMPOBATb BbIBOAbI;

OCYLLECTBNATb MPsSMble U KOCBEHHbIE U3MEPEHMSA (IU3NUYECKMX BEIMUYUH, MPU 3TOM
BbIOMpPaTb ONTUMasbHbIN CrNOCO6 W3MEpPeHMS W WUCMONb30BaTb W3BECTHbIE METOAbI
OLIEHKM MOrpeLIHOCTEN U3MEPEHNIA;

nccnenoBaTb 3aBUCMMOCTU  (DM3MUYECKMX BEIMYUH C WMCMOMb30BAaHMEM MPAMbIX
M3MEPEHWIA: MPM  3TOM KOHCTPYyMpoBaTb YCTaHOBKY, (DMKCMpOBaTb pe3y/bTaThbl
NO/Iy4YEHHON 3aBUCUMOCTM (PU3UYECKUX BENMYUH B BuUAe Tabnuu n rpaukos, Aenatb
BbIBO/bI M0 pe3ynbTaTaM UCCNefoBaHUS;



cobntogate npasuaa 6e3onacHoOro Tpyaa npy NPoBeAeHMN UCcnefoBaHU B paMKax
y4yebHOro 3KcnepuMMeHTa, Y4eOHO-MCCNeaoBaTeNbCKOM U MPOEKTHON AeATeNbHOCTU
C UCNONb30BaHMEM U3MEPUTENbHbIX YCTPOWCTB 1 1abopaTOPHOro 060pyA0BaHUS;

pewartb pacyéTHble 3afayn C IBHO 3afaHHOW (PU3NYEeCKO MOAEeNbi, UCNONb3YS
(hM3nYecKmMe 3aKOHbl WU MPUHLUWUMNBLI, Ha OCHOBE aHanM3a YCNoBMA 3afavyn BblOMpPaTb
(hM3nYECKY0 MOJENb, BbIAENATh (IU3NYECKME BENNUUHBI U (HOPMY/bl, HEO6X0AMMbIE AN
eé pelweHns, NPoBOAUTbL PacyéTbl U OLEHMBATb PeasibHOCTb MONYYEHHOro 3HayYeHus
(hM3MYEeCKOl BEMNYMNHBI;

pellaTb Ka4yeCTBEHHble 3ajayn: BbICTpauMBaTb JIOFTMYECKNM HEMNPOTUBOPEYUBYHO
LLeNnoYKYy paccy>XAeHuih C OnopoM Ha MW3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3nyeckne SBNEHNS;

MCNONb30BaTh MPWU PeEWEeHUn y4yebHbIX 3a4ay COBPEMEHHble WHGHOPMaLNOHHbIE
TEXHONMOIMN ANA MNOWUCKA, CTPYKTYPUPOBaHWUSA, WHTepnpetaumum w npeactaBieHUs
y4e6HOWN 1 Hay4YHO-MONYNAPHOW MHGOpMaLUK, NONYYEHHOW U3 Pa3INYHbIX MCTOYHMKOB,
KPUTUYECKN aHann3npoBaTb NosyvyaemMyo UHGMOpMaLmio;

O0BACHATL MPUHUUNBLI AEWCTBUS MalLUWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuMyaTtb YCNOBUS UX 6€30NMaCHOro UCMO/b30BaHNUS B NOBCEAHEBHOW XU3HMU;

NPpUBOANTL MNPUMEPbI BKNaga POCCUIACKMX W 3apy6eXXHbIX YYEHbIX-DU3NKOB
B pa3BUTUE HAYKWN, B 06BACHEHNE MPOLLECCOB OKPYXaloLWEro mmpa, B pasButmne TEXHUKK
N TEXHONOTUNA;

MCNONb30BaThb TEOPETUYECKME 3HaHWSA MO0 (U3NKE B TMOBCEAHEBHON >XU3HU
ans obecrieyeHnMs 6e30MacHOCTM Npu 06palleHUn ¢ npubopamm U TEXHUYECKUMU
yCTpOWCTBaMM, A15 COXPaHEHUS 3[40p0BbA W COOGMOAEHUS HOPM 3KONOrMYECKOro
NOBEAEHNS B OKPYXalOLLLEN cpele;

paboTaTb B rpynmne ¢ BbINO/IHEHWEM Pa3MUHbIX COLManbHbIX PONeid, NNaHNPoBaThb
paboTy rpynnbl, pauuMoHanbHO pacnpefensAtb 006583aHHOCTM W MAaHUPOBATb
NeATeNbHOCTb B HECTaHAAPTHLIX CUTyauusax, afeKBaTHO OLEeHMBAaTb BKMafd KaXaoro
M3 YYaCTHMKOB Ipynnbl B peLleHne paccmaTpuBaemMoil npo6iemsi.



TEMATWYECKOE NIAHNPOBAHUE1

10 KJ/TACC
HanmeHoBaHue
No a3f1eqioB N TeEM Konmuectso MporpaMmMHOe coaepXaHue
n/n Pasa yacos porp Aep

yyebHOro npegmeTa
Pasgen 1. ®u3nkKa v MeTofbl HAy4YHOr 0 NO3HaHUSA
11  ®dunsmkaun meTombl 2 dusnka - Hayka o npupoge.
Hay4HOro No3HaHus Hay4Hble MeTOAbl MO3HAHWSA
OKpY>aroLLero mupa.
Po/ib 3KCNepMMeHTa U Teopum
B MpoLecce Nno3HaHWA NPUpPOoAbI.
JKCNEPUMEHT B (DU3NKe.
MopaennpoBaHue N3NYECKNX
SBNIeHNI 1 npoueccosB. Hay4Hble
rmnoTesbl. ®U3MYECKMe 3aKOHbI U
Teopuun. 'paHuLbl NPUMEHUMOCTH
(hM3MYECKMX 3aKOHOB. MpUHLUMN
COOTBETCTBUS.
Po/ib 1 MecTo (PU3MKK
B (POPMUPOBAHNU COBPEMEHHOW
Hay4HOW KapTUHbI MUpa,
B MPaKTMYECKOWN fesATeNIbHOCTU NI04ein
WToro no pasgeny 2

1 Mpun pa3paboTke pabouyeid NMporpaMmbl B TEMATUYECKOM MIaHUPOBAHUN [O0/MKHbI OblTb YUTEHbl BO3MOXHOCTU WCMO/b30BaHWS 3M1EKTPOHHBIX (LMPPOBbIX)

OCHOBHble BUAbI AeSATENbHOCTM
obyyarowmxcs

N3ydeHne HayUHbIX (3MNUPUYECKUX U
TEOPeTUYECKNX) METOLOB NO3HAHUSA
OKpYyXXarLLero Mupa.

O6cyXaeHune rpaHuL, NPUMeHNUMOCTH
(hM3nYeCKMX 3aKOHOB 1 TEOPUiA.
PaboTa B rpynne rno nogrotoBke
KOPOTKMX COOBLLEHWIA O PONN U MecTe
(hM3NKKN B HayKe 1 B NPaKTUYEeCKOM
NeATEeNbHOCTU NMOAOEN.

JeMoHcTpaLna aHanoroBbIX 1

LN POBLIX N3MEepPUTENbHBIX NPUOOPOB,
KOMMbIOTEPHbIX AaTYMKOB.

OcCBOEHVEe OCHOBHbIX MPUEMOB PaboThl
C umpoBoit nabopatopuent No puanke

06pa3oBaTe/bHbIX PECYPCOB, ABMSOLLMXCS yHe6HO-METOANUECKMMI MaTepUaniamm, COAEPYKaHIe KOTOPbIX COOTBETCTBYET 3aKOHOAATE/IbCTBY 06 06Pa30BaHUMN.



Pa3gen 2. MexaHuka

2.1

KuHemaTnka

MexaHn4yeckoe [BMKXeHMe.
OTHOCUTENIbHOCTb MEXaHNYeCcKoro
ABUXeHuda. Cuctema OoTcUéTa.
TpaekTopus.

MMepemelleHMe, CKOPOCTb (CpeaHAs
CKOPOCTb, MTHOBEHHAA CKOPOCTb) U
YCKOpeHWe MaTepuasibHON TOUKM,
NX NPOEKLMN Ha OCN CUCTEMDBI
KoopauHat. CnoxeHune
MepemeLLeHnin U CroXeHne
CKOpOCTeil.

PaBHOMepHOe 1 paBHOYCKOPEHHOe
MPAMONIMHENHOE ABUXXEHME.
I"padmKm 3aBMCUMOCTN KOOpPAMHAT,
CKOPOCTU, YCKOPEHUs, NyTU U
nepemeLleHNs MaTepmnanbHON TOUKN
OT BPEMEHM.

CB060AHOE NajeHne. Y cKopeHue
cB06GOAHOrO NageHus.
KpuBonnHeinHoe fBVKEHNE.
[BMKXeHMe maTeprasibHON TOUKM
MO OKPY>KHOCTW C MOCTOAHHOW Mo
MOZY/0 CKOPOCTbIO. YTN0Bas
CKOPOCTb, IMHENHas CKOPOCTb.
Mepuopn n yactoTa obpatyeHus.
LleHTpocTpeMuTenbHOe YCKOpPeHue.
TexHn4yeckue ycTponcTsa u

MpoBeaeHMe aKCNepnMeEHTa: U3yyeHune
HepaBHOMEPHOI0 ABMXEHUA C LEeNbto
onpenenieHNs MTHOBEHHOW CKOpPOCTY;
nccnefgoBaHne COOTHOLIEHUA MeXay
NyTAMKU, MPONLEHHBIMMW TENOM

3a nocnegosaresibHble paBHble
MPOMEXYTKN BPEMEHN NpK
pPaBHOYCKOPEHHOM ABVXEHUM

C Ha4yaNlbHON CKOPOCTbIO, PaBHOW HYIIO;
N3yyeHne ABKEHUA LapuKa B BA3KOW
XXUAKOCTU; U3YYeHUNe ABMXKEHUA Tena,
OPOLUEHHOr0 ropn3oHTasIbHO.
O6bACHEHNE OCHOBHbIX MPUHLUNOB
[AENCTBUSA TEXHNUYECKUX YCTPOMCTB,
TaKMX Kak: CrugoMeTp, LernHble 1
PEMEHHbIE Mepefayn ABKEHUS; U
YCNOBUI X 6€30MacHOro
MCNONb30BaHNA B NMOBCEAHEBHOW
YXU3HN.

PelleHne pacy€THbIX 3a4a4 C ABHO
3aflaHHON (hM3NYECKOM MOJENbIO

C UCMONb30BaHMEM OCHOBHbIX (hOpPMY/I
KWHEMaTUKMN.

lMocTpoeHne n aHann3 rpaurkos
3aBMCUMOCTEN KMHEMATUYECKUX
BE/IMYNH OT BPEMEHMU

A1 paBHOMEPHOr o



2.2

OnHamumka

MNPaKTUYECKOe NPUMEHEHME:
CNuUAoMeTp, ABUXXEeHWNe CHapsaoB.,
LleMHble 1 peMEHHble Nepefayn

MprHLUMN OTHOCUTENbHOCTU
["anunes. MepBbli 3aKOH HbOTOHa.
NHepumanbHble CUCTEMbI OTCUETA.
Macca Tena. Cuna. MNMpuHuMn
cynepnosuunmn cun. BTopoii 3aKoH

HbloTOHA ANs MaTepuanbHOW TOUKM.

TpeTuii 3aKOH HblOTOHA

AN MaTepuanbHbIX TOYEK.
3aKOH BCEMUPHOIO TAFOTEHUS.
Cwuna TaxecTun. lNepBasa
KOCMUMYecKas CKOpOCTb.

M paBHOYCKOPEHHOIO NPAMOJIMHENHOIO
ABVKEHNS.

Pacno3HaBaHue (hM3NYECKUX ABJIEHNI

B YUYEOHbIX OMbITaxX U OKPY>KatoLLen
YXU3HW: paBHOMEPHOE U
paBHOYCKOPEHHOE NPSAMOIMHENHOE
ABVXeHne, CBO6OAHOE NajeHue Ten,
ABWXEHME MO OKPY>KHOCTMU.

OnucaHne MexaHNYecKoro ABUXeHUA
C UCNONb30BaHNEM (PU3NYECKNX
BE/IMYMH: KOOPAMHATA, NYTb,
nepemellleHne, CKOPOCTb, YCKOPEHME.
PaboTa B rpynnax npu naaHnMpoBaHuu,
MpoBefeHUN N NHTepnpeTaunm
pe3ynbTaToB OMNbITOB M aHa/In3e
[OMONHUTENbHbBIX MCTOYHUKOB
NH(opMaLn no Teme

CpaBHeHMe mMacc B3anMOAENCTBYHOLWNX
Ten.

N3yyeHune 3aBUCMMOCTU CUSIbI
ynpyroctu oT gegopmayun; cpaBHeHue
CUN TPEHUS MOKOSA, KaYeHUs U
CKOMNbXEeHUS.

O6bACHEHME HEBECOMOCTH.
MpoBeaeHMe aKCMeprUMeHTa:
nccnegoBaHue 3aBUCUMOCTU CUN
YNpYyrocTu, BOSHUKAKLWMX B NPY>XXNHE
N pe3avHOBOM 06pasLe, OT UX



Cwuna ynpyroctu. 3akoH lNyka.
Bec Tena.

TpeHue. Bugbl TpeHnsa (Nokos,
CKOJIbXXEHUA, KauyeHus).

Cuna TpeHus. Cyxoe TpeHwue.
Cuna TpeHUs CKOMbXXeHUA 1 cuna
TpeHnsa nokos. KoagpuuneHT
TpeHusa. Cuna conpoTUBNEHNS
Npw ABVXXEHWUMW Tena B XXULKOCTU
nnn rase.

MocTynatensHoe n BpalaTenbHoe
ABUXeHne abCoNTHO TBEPAOIO
Tena.

MOMEHT Cubl OTHOCUTESIbHO OCU
BpawieHusa. Nneyo cunbl. Ycnosusa
paBHOBECUKA TBEPAOrO Tena.
TexHnYeckue ycTponcTBa u
NpaKkTNUYecKoe NPpUMeHEeHHNe:
MNOALWWMHUKW, ABUXKEHNE
NCKYCCTBEHHbIX CMYTHUKOB

aehopManunm; nyvyeHune aBMKeHU
bpycKa Mo HaKNOHHOW NNOCKOCTH;
nccnegoBaHve yCnoBuii paBHOBeCUS
TBEPAOro Tena, MMerLero ocb
BpaLLeHuA.

O6bsACHEHNe 0CO6eHHOCTEN
paBHOMEPHOI0 M PaBHOYCKOPEHHOIO
MPAMONIMHENHOTO ABVKEHUS,
CBOGOAHOr0 NafeHuns Ten, ABUXEHUA
MO OKPY>XHOCTW Ha OCHOBE 3aKOHOB
HbOTOHa, 3aKOHa BCEMUPHOT O
TArOTEHUS.

O6DBACHEHNE OCHOBHbIX MPUHLUNOB
AeCTBMA NOAWNNHUKOB N UX
MPakTUYecKoro NpUMeHeHUs.
O6bACHEHNE ABMXKEHMA UCKYCCTBEHHbIX
CNYTHWKOB.

PelleHne pacyeéTHbIX 3afay C ABHO
3afjaHHON (HN3NYECKO MOJENbIO

C UCNOMb30BaHMEM OCHOBHbIX 3aKOHOB
n hopmMyn ANHAMUKMN.

Pacno3HaBaHWe (hM3NYECKMX ABNEHWNI
B YUYeOHbIX OMbITax U OKPYXXatoLein
XXU3HWU: UHEepLMA, B3aMMOJeNCTBME Te.
AHanns (hn3ny4eckmx NpoLeccos K
SIBMIEHNI C NCNO/b30BaHMEM 3aKOHOB U
MNPUHLUMMNOB: 3aKOH BCEMUPHOIO



2.3

3aKOHbl COXpPaHeHus B
MexaHuKe

Mimnynbc maTepuansHOM TOUKN
(Tena), cucteMbl MaTepuanbHbIX

ToyeK. MIMnynbC cunbl U USMEHEHNE
nMmnynbca Tena. 3aKkoH CoxpaHeHus
NMnNynbca. PeaKTUBHOE ABUXEHNE.

PaboTta cunbl. MOWHOCTb CU/bI.
KnHeTnyeckasa aHeprusa
maTepuanbHOW TOUKKU. Teopema
06 M3MEHEHUW KMHETMNYECKOW
3Heprumu.

MoTeHuManbHas aHeprus.
MoTeHUManbHasa aHepruns ynpyro
AehOpMUPOBAHHOM NPYXUHBI.
MoTeHuManbHasa aHeprus Tena
BO6/IM3M NOBEPXHOCTU 3eM/N.
MoTeHUManbHble U
HenoTeHUManbHble cunbl. CBA3b
paboTbl HEMOTEHUMANIbHbIX CUN
C U3MEHEHMEM MeXaHMNYeCKoWn
3HEpPrum cucTembl Ten. 3akoH
COXpaHeHUs MexaHU4yecKoWn
3Hepruu.

Ynpyrve n Heynpyrue

TaroteHus, I, 11 n 11l 3aKoHbl HbHOTOHA,
NPUHUMMA Cynepno3nuymn cun, NnpuHumn
PaBHOMPABHOCTN NHEPLUManbHbIX
CUCTEM OTCYETA

lMpoBeaeHMe IKCMepuMeHTa: U3yyeHune
abCoNKTHO HEYyNnpyroro ygapa

C NOMOLLbIO ABYX O4MHAKOBbIX
HUTSAHbIX MasgTHUKOB; UCC/lefoBaHue
CBA3N paboTbl CUMbI C UBMEHEHUEM
MEeXaHWUYEeCKOM 3Heprun Tena

Ha NpUMepe pacTsHKeHMA Pe3MHOBOro
XryTa.

OueHKa abCoMTHBLIX U OTHOCUTENbHbIX
MOrpeLHOCTEN N3MePEHUI PU3NYECKNX
BE/INYNH.

PeweHne pacyéTHbIX 3afa4 C ABHO
3aflaHHON (hM3NYECKOM MOJENbIO

C MCNONb30BaHNEM OCHOBHbIX 3aKOHOB
n hopmMyn AMHaAMUKN N 3aKOHOB
COXPaHeHNS.

PellieHNe KayeCTBEHHbIX 3a4au

C ONOPOW Ha U3yYeHHble B pa3aene
«MexaHnKa» 3aKOHbl, 3aKOHOMEPHOCTH
N n3nyeckme SBNeHUS.

OnucaHne MexaHN4YeCcKoro ABMXKeHNS ¢
NCNonb3oBaHNEM PU3NYECKNX BETNYNH:
UMMY/bC Tena, KNHeTUYEeCcKan aHeprus,



WToro no pasgeny

18

CTO/IKHOBEHMA.
TexHnYeckue ycTponcTBa u
NPaKTM4YeCcKoe NPUMeHeHHUe:
BOLOMET, KOMEpP, NPY>XUHHbIN
NUCTONET, ABMXKEHNE PAKET

NoTeHLUManbHas aHeprus, MexaHn4eckas
paboTa, MexaHnyeckasi MOLLHOCTb.
AHanns Gpuanyecknx npoLeccos u
SIBNEHMWI C UCNO/Ib30BaHNEM 3aKOHa
COXPaHeHUA MexaHUYecKon aHeprum,
3aKOHa COXpaHeHns UMMysbCea.
OO6bACHEHME OCHOBHbIX NMPUHLMMNOB
[encTBMA 1 NPaKTUYecKoro
MPUMEHEHNSA TEXHNYECKUX YCTPOMICTB,
TaKMX KaK: BOLOMET, KONEp,
MPY>XWHHbIA NUCTONET.

OObsACHEHME ABVKEHMNS PAKET C ONOpPON
Ha M3yYeHHble PU3NUYEeCcKne BENNYNHbI U
3aKOHbl MEXaHUKHW.

Ncnonb3oBaHue Npu NoAroToBke
COOOLLEHNIA O NPUMEHEHNN 3aKOHOB
MeXaHVUKN COBPEMEHHbIX
NH(POPMaLMOHHbIX TEXHONOMNIA NS
noucka, CTPYKTypupoBaHus,
WHTepnpeTaunn 1 NpescTaBneHns
MH(OpMaL MK, KPUTUYECKUIA aHanun3
nosyyaeMoun MHgpopmauum
MpoBefeHNe KOCBEHHbIX N3MEPEHNIA,
nccnefoBaHNnin 3aBUCMMOCTeiA
(hM3nyecknx BeNnYMH, NpoBepka
NpeaoXeHHbIX rnnoTes



Pasgen 3. MonekynsapHaa ousnka n TepmogmHamMmmnKa

3.1

OCHOBbI
MONEKYNAPHO-
KVHETUYECKON TEOPUM

9

OCHOBHbIE MOI0XKEeHUA
MOJIEKY/IAPHO-KUHETUYECKOIA
TEoOpUn N X onbITHOE 060CHOBAHME.
BpoyHOBCKOe ABWXKEHMe.
Anddysna. XapakTtep 4BUXEHUA U
B3aMMOJENCTBMA YacTuL, BeLLecTBa.
Mogenu cTpoeHus rasos,
XNAKOCTEN 1 TBEPAbIX TeN U
00bSICHEHME CBOWNCTB BelLECTBa

Ha OCHOBE 3TUX Mofeneil. Macca un
pasmepbl Mosiekyn. KonnyecTso
BellecTBa. [locToaHHasa ABoragpo.
TensoBoe paBHOBECHE.
Temnepatypa n eé UsmMepeHue.
LLIkana Temnepatyp Lienbcus.
Mogenb ngeanbHoro rasa.
OCHOBHOe ypaBHeHue
MOJIEKYNAPHO-KNHETUYECKO
TEOpUN nieanbHOro rasa.
AbContoTHaa TemnepaTypa Kak Mepa
cpeAHer KMHETUYECKOM SHeprum
TENSI0BOr0 ABVXKEHWUSA YacTuL, rasa.
L kana temnepatyp KenbBuHa.
["a30Bble 3aKOHbI. Y paBHeHUe
MeHaeneeBa-KnanenpoHa.

3akoH [anbToHa. 3onpouecchl

MpoBeaeHMe 3KCNepUMeHTa:
onpejeneHne Macchbl Bo3gyxa

B K/1TAaCCHOW KOMHaTe Ha OCHOBe
n3MepeHnii 06bEMa KOMHaTbI, AaBleHNS
M TEMMepaTypbl BO3ayXa B Hel;
nccnegoBaHme 3aBUCUMOCTU MeXAY
napameTpamMy COCTOSHUA Pa3peXKeHHOro
rasa.

OueHKa abCo/MIOTHBLIX N OTHOCUTENbHbIX
MorpewwHoCcTer U3MepeHnit U3nYecknx
BEIMUUH.

O6bACHEHME OCHOBHbIX MPUHLMMNOB
NeNCTBUIA TepMOMeTpa U 6bapomeTpa U
YCNOBUIN NX 6€30MacHOro
MCNOb30BaHNA B MOBCEAHEBHOIA
XKU3HU,

PacnosHaBaHue PU3NYECKUX ABNEHWNI

B Y4€BHbIX OMbITax U OKPY>KatoLL e
XU3HU: Anddysns, 6poyHOBCKOe
ABVXXEHMe.

OnucaHmne TeNMOBbIX SBNEHWUI

C UCNOMb30BaHNEM (PU3NYECKNX
BE/IMYMH: [aBNeHue rasa, Temnepartypa,
CPefHAa KNHeTU4YecKas aHeprus
Xa0TUYECKOro ABMXEHUSA MOJIEKY,
cpefHeKBagpaTuyHas CKOpoCTb



B MAeaslbHOM rase C MOCTOAHHbIM
KO/MIMYeCTBOM BelLLeCcTBa.
Mpathnyeckoe npeacraBneHme
M30NpPOLLeCCOB: N30TepMa, N30X0pa,
n3obapa.

TexHnYyeckue ycTponcTBa u
NpaKkTNUYyeckoe NpUMeHeHHMe:
TepMmomeTp, 6apomeTp

MOJEKY.
AHanns gpn3nyecknx npoLeccos n
SABNEHNIA C ncnonb3oBaHnem MKT,
rasoBblX 3aKOHOB, CBA3M CpefHel
KWHETUYECKOWN 3HEpPrum TensoBoro
ABVXXEHUA MONEKY/ ¢ abCONMOTHON
TeMnepaTypoi.

PelleHne pacy€THbIX 3aay C ABHO
3aflaHHOMN ()M3MYECKON MOAENbIO

C UCMOJIb30BaHNEM OCHOBHbIX
nonoxeHun MKT, 3aKOHOB 1 hopmyn
MONEKYNAPHOW (DU3UKN.

PaboTa B rpynnax npu naaHMpoBaHuu,
NMPOBEeAEHUN N MHTEpnpeTaymmn
pe3y/bTaToOB OMNbITOB N aHan3e
[AOMONHUTENbHBIX UCTOYHUKOB
NHpOopMaLUKM No Teme

3.2 OCHOBbI 10
TepMoAMHaMUNKK

TepmoaguHaMmyeckas cMcTema.
BHYTPEHHSAS aHeprus
TepMOANHAMUYECKOWN CUCTEMbI U

MpoBeaeHne 3KCNepuMeHTa: U3MepeHune
YLeNnbHOW TenN08MKOCTI BELLECTBA.
OueHKa abCo/IIOTHLIX U OTHOCUTENbHbBIX
CNnocobbl eé n3MeHeHus. MOrpewHoOCTeN U3MepeHU U3NYECKnX
KonnuecTtso Tennotsl 1 paboTa. BEJINUYUH.

BHYTpeHHAS aHeprusa ogHoaTOMHOro V3yyeHue mogeneit napoBoi TypOuHSl,
naeanbHOro rasa. Bugbl ABUraTens BHYTPEHHEr0 CropaHus,
Tensnonepegayn: TenjonpoBOAHOCTb, PEAKTUBHOIO ABUraTens.

KOHBEKUWSA, U3NlyyeHue. Y ienbHas O6bACHEHME NPUHLUNOB AENCTBUA 1
Tens0éMKOCTb BeLlecTBa. yCNnoBunin 6e30NacHOro Ncnonb3oBaHUA



Ko/fnyecTBo TeNIoThbl
npv Tenaonepegave.

MoHATMe 06 afmabaTHOM npoLiecce.

MepBblil 3aKOH TepMOAUHAMUKMN.
[NMpnmeHeHWe nepBoOro 3akoHa
TEPMOMHAMUMKMN K N30MpoL,eccam.
Mpathnyeckas MHTepnpeTayms
paboThl rasa.

BTopoii 3aKOH TepMOMHAMUKN.
HeobpatnmocTb npoLeccos

B Npupoge.

Tennosble MalnHbl. MTpUHUKUNBI
[AEeCTBMA TeNN0BbIX MaLllUH.
Mpeobpa3oBaHMsa 3HEPTUN

B TENOBbIX MallNHaX.

KoaghuuymeHT nonesHoro fencTems

TENNI0BON MaLUUHbI.

Linkn KapHo v ero KoapgpuumneHT
MONEe3HOro AehCTBUS.
JKonormyeckue npobniemsl
TENI03HEPTETUKN.

TexHU4YecKme ycTpoincTea u
NMpakTUYecKoe NpMMeHeHue:
ABUrateflb BHYTPEHHEr0 CropaHus,
ObITOBON XONOAUNBbHUK,
KOHAULMOHEP

B NOBCEAHEBHOW XWU3HWN ABUTaTENA
BHYTPEHHEro cropaHus, 6uITOBOro
X0NOAUNbHUKA, KOHAMLMOHepa.
OnuncaHne CBOMNCTB Te/ U TENNOBbIX
AIBJIEHWNIA C UCNO/Ib30BaHNEM
(hM3NYeCKUX BEIMYMH: [aBfieHMe rasa,
Temnepartypa, KOIMYeCcTBO TenoThl,
BHYTPEHHAS aHeprus, paboTa rasa.
PeweHne pacyéTHbIX 3a/a4 C ABHO
3aflaHHON (HN3NYECKO MOJENbIO

C MCNO/b30BAHNEM OCHOBHbIX 3aKOHOB
1 (hOPMYN MOJSIEKYNAPHOW (DU3UKK Y
TEPMOANHAMUKN.

PelwleHne Ka4yeCTBEHHbIX 3a4a4

C OMopoK Ha N3y4veHHbIe B pasjene
«MonekynapHasa u3nka un
TEPMOANHAMUNKA» 3aKOHbI,
3aKOHOMEPHOCTU 1 (hn3nYecKume
ABNEHUS.

PaboTa B rpynnax npu aHanuse
LOMNONHUTENbHBIX UCTOYHUKOB
NH(OopMaL MM no Teme



3.3

ArperaTHble
COCTOAHUSA BELLECTBaA.
®a3oBble Nepexoabl

MMapoob6pa3oBaHue U KOHAEHcaLNs.
VicnapeHune n KuneHwue.
Ab6CONI0THAA N OTHOCUTE/IbHaA
BNAXHOCTb BO3ayXa. HacbIWeHHbIR
nap. Y aenbHaa tennota
napoobpasoBaHus. 3aBUCUMOCTb
Temnepatypbl KUNEHUA OT AABNEHUSA.
TBéppoe Teno. Kpuctaninyeckme u
aMopHble Tena. AHM30TpONUA
CBOMCTB KpUCTannos. XXugkue
Kpuctannbl. CoBpeMeHHble
matepuansl. nasneHue n
Kpuctannmsauua. Y genbHaa Tennora
nnaenexHmsa. Cyénnmayms.
YpaBHeHuWe TennoBoro 6anaHca.
TexHUYecKme ycTpoincTea u
NpakTNUYyeckKoe NpUMeHeHHNe:
TMrPOMETP U MCUXPOMETP,
KanopumeTp, TEXHONOTUN
MOJIy4YeHUsA COBPEMEHHbIX
MaTepunanos, B TOM 4ucne
HaHOMaTepunanos,

N HAHOTEXHONOrnK

MpoBeAeHNe 3KCNEPUMEHTA: N3MEPEHME
OTHOCUTENbHOI BAAXHOCTM BO3AyXa.
OueHKa abCo/MOTHbBIX U OTHOCUTENbHbIX
MOrpeLHOCTEe N3MEPEHNIA (PU3NYECKINX
BEINYVH.

3yuyeHne CBOMCTB HaCbILWEHHbIX
napoB, CN0OCco60B M3MepeHNs
BNIaXXHOCTK

HabntoaeHne KUNeHns npu
MOHMXEHHOM AAaBMEHWUN, HAarpeBaHUS

N NNaBMEHUS KPUCTaNNINYecKoro
BeLLecTBa.

O6bsCHEHWE NPUHLMMNOB AEACTBUSA U
yCnoBmit 6€30MacHOro Ucnosib3oBaHus
B NOBCEAHEBHOW YXWU3HU FTMFPOMeTpa,
ncuxpomeTpa, KanopumeTpa.

3yyeHne TeEXHONOTMiA NONYyYeHNS
COBPEMEHHbIX MaTepnanos, B TOM yuce
HaHOMaTepuasnos.

PelleHMe pacUETHbIX 3aja4y C ABHO
3afjaHHON (HN3NYECKOW MOJENbIO

C NCMOMb30BaHNEM YypPaBHEHWSA
TennoBoro 6anaHca.

PelleHne KayeCTBEHHbIX 3adau

C OMOpOMi Ha N3YYeHHbIE 3aKOHbI,
3aKOHOMEPHOCTU 1 (hn3nYecKume
SIBMIEHUsI MO TEME.



NToro no pasgeny

Pasgen 4. 9neKTpoanHaMmmKa

4.1

JNeKTpocTaTmka

24
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AnekTpusauuns Ten. NeKTPUYECKUin
3apsg. [Ba Buaa aNeKTpuyeckmnx
3apsaoB. MpoBOAHNKMN,
AN3NEKTPUKNA 1 NOMYNPOBOSHUKMN.
3aKOH COXpaHeHMs 31eKTPUYECKOro
3apaga.

B3anmogeincTeme 3apsLoB. 3akoH
KynoHa. ToYeYHbI 3/1eKTPUYECKMNI
3apag. OneKTpuyeckoe none.

Pacno3HaBaHWe (hM3NYECKMX ABMEHUI
B YUY€OHbIX OMbITaxX U OKPYXatoLLen
XU3HW: fedopmaLma TBEPAbIX Terl,
HarpeBaHue 1 oXnaXxaeHue Ten,
N3MeHeHMe arperaTHbIX COCTOAHMNM
BewecTBa U 06bACHEHME UX HA OCHOBE
3aKOHOB U JOpMYN MONEKYNSAPHOM
hM3nNKN.

cnonb3oBaHMe MH(POPMALMOHHbIX
TEXHONOTNIN ANs MOUCKa,
CTPYKTYPUPOBaHUA, UHTepnpeTaumun 1
npefAcTaBieHNss UHOPMaLUN NpK
NOArOTOBKE COOOLEHNIA O MPUMEHEHNN
3aKOHOB MONEKYNAPHOW (HU3NKKN U
TEPMOMHAMUKN B TEXHUKE

N TEXHONOTUAX

MpoBefeHMe IKCNEPUMEHTA: U3MEPEHME
3NIEKTPOEMKOCTU KOHAEHcaTopa.
OueHKa abCONMOTHBIX U OTHOCUTENbHbIX
MOrpeLIHOCTel N3MePEHUIA N3NYECKMX
BENNUVH.

N3yueHune NPUHLIMMNOB AeACTBUS
3NIEKTPOCKONA, 3/1IEKTPOMETPA,
KOH/eHcaTopa.

N3yueHune NPUHLIUNOB AeACTBUS



Hanpsa»XéHHOCTb 3N1eKTPUYECKOI0
nond. MpuHUMN cynepnosnumn
ANEKTPUYECKUX nonen. JINHUM
HanpPsA>XEHHOCTU 3/1eKTPUYECKOTr0
nons.

PaboTa cun 3N1eKTPOCTaTUYEeCKOro
nong. NorteHyman. PasHoCTb
noTeHumanos. MNMPoOBOAHUKN U
AN3NTEKTPUKN B
3/1eKTpoCcTaTuyeckom rnorne.

AnanekTpuyeckas NPoHMLLAEMOCTb.

ANeKTpoEéMKOCTbL. KoHAaeHcaTop.
SNeKTPOEMKOCTb MJIOCKOr0
KOHJeHcaTopa. dHeprus
3apsXKEHHOr0 KOHAeHcaTopa.
TexHUYecKme ycTpoincTea u
MpakTnyeckoe NpuMeHeHue:
371eKTPOCKOM, 3/1eKTPOMeETP,
anekTpocTaTUyeckas 3alnTa,
3a3eM/ieHune 31eKTponprnbopos,
KOH/leHCaTop, KONMpoBabHbIN
annapar, CTPYMHbIA NPUHTeP

M yCcnoBuin 6e30NacHOro NpMMeHeHus
B MPaKTUYECKON XXN3HN,
KONMpPOBas/ibHOro annapara, CTPYMHOro
npuHTEpa.

PaccMoTpeHne PU3nNYecKnx 0CHOBaHWUI
3NeKTPOCTaTUYECKON 3aLNTbI 1
3a3eM/IEHNA 3NeKTPONpPnGopPoB.
PeweHne pacyéTHbIX 3afa4 C ABHO
3aflaHHOM (PU3NYECKON MOLENbIO

C UCMOJIb30BaHNEM OCHOBHbIX 3aKOHOB
N hOpPMY/ 3/1IeKTPOCTATUKN.

PelwleHne Ka4yeCTBEHHbIX 3a4au

C OMOPOI Ha U3YYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTU 1 (hn3nYecKune
ABNEHWNS 3/IEKTPOCTATUKN.
Pacno3HaBaHue (hM3MUYECKUX ABMIEHNI
B YUYEOHbIX OMbITaxX U OKPY>KatoLLen
YXU3HWU: 3NeKTpu3auns Ten,
B3aMMOJENCTBME 3aps0B U 06bSACHEHNE
NX Ha OCHOBE 3aKOHOB M (hOpMYnN
3NEKTPOCTATUKMN.

OnuncaHne N3yyYeHHbIX CBOMCTB
BELLLECTBA M 3/IEKTPUYECKUX ABNEHUN

C UCMOJIb30BaHNEM (PU3NYECKMX
BE/IMYUH: 3NIeKTPUYECKUIA 3apsg,
HaNPsS>XEHHOCTb 3/IEKTPUYECKOro noss,



4.2

MoCTOAHHbIN

3ANEKTPUYECKNIA TOK.

TOKW B pas3nyHbIX
cpegax

12

ANeKTPUYECKNn TOK. Y CnoBus
CYLL,eCTBOBaHMUA 3/IEKTPUYECKOTO
TOKa. VICTOUHMKKN ToKa. Cuna Toka.
MOCTOSAHHbIN TOK.

HanpsaxeHue.

3akoH Oma ans y4yacTtka uenu.
SNeKTpUYecKoe CONPOTUBIIEHME.
YpenoHoe conpoTuBneHne
BellecTea. [locnefoBaTesibHOE,
napannenbHoe, CMellaHHoe
coefuHeHne NPoBOAHNKOB.

PaboTa 31eKTpMYecKoro Toka.
3akoH [xoyna-J/leHua. MoLWHOCTb
3NEKTPUYECKOTO TOKaA.

MnoTeHLMan, pasHoCTb NOTEHLMaNoB.,
3N1EeKTPOEMKOCTb.

AHanun3 (u3nyecknx npoLeccos u
AABJIEHUI C UCMONb30BaHUEM
(hM3nYeCKMX 3aKOHOB: 3aKOHA
COXPaHEeHMs 3NeKTPMUYECKOro 3apsja,
3akoHa KynoHa.

PaboTa B rpynnax npu aHanmse
[OMONTHUTE/NbHbIX NCTOYHUKOB
NH(opMaL MK 1 NOLTOTOBKE COOOLLEHWN
0 NPOABNEHNMN 3aKOHOB 3/1EKTPOCTATUKN
B OKPY>KatoLLLei XXNU3HU N NPUMEHEHUN
NX B TEXHUKE

MpoBefeHNe 3KCNEPUMEHTA: U3YyUeHUe
CMEeLLIaHHOro CoeNHEHNS Pe3NCTOPOB;
n3mepeHne 34C MCTOYHMKA TOKA U ero
BHYTPEHHEro ConpoTuB/IEHNS;
HabnoLeHne 31eKTPOn3a.

OueHKa abCoMOTHbBIX U OTHOCUTENIbHbBIX
MOrpeLHoCcTer U3MepeHnin U3NYeCcKnx
BEJINYUH.

O6bACHEHNE NPUHLNMNOB AEUCTBUS U
yC/1I0BMiA 6€30NacHOro NpuMeHeHus
amnepmeTpa, BO/IbTMETpa, peocTara,
NCTOYHMKOB TOKa,
3N1eKTpOHarpeBaTe/bHbIX U
3N1eKTPOOCBETUTEIbHbLIX NPUBOPOB,



AneKTpoaBMXyLLaa cuna un
BHYTPEHHee CONpOoTUB/IEHNKE
NCTOYHMKA TOKA. 3aKOH Oma

ANS MONHON (3aMKHYTOW)
anekTpuyeckon uenu. Kopotkoe
3aMblKaHue.

ANeKTPOHHas NPoOBOANMOCTb
TBEPAbIX MeTann0B. 3aBUCMMOCTb
COMPOTUBNEHNSA METaNN0B

OT TeMnepartypbl.
CBepxnpoBOAMMOCTb.
ANeKTPUYECKNin TOK B BaKyyMe.
CBOWCTBA 3NEKTPOHHbIX MYYKOB.
MonynposogHuKn. CobCTBEHHAdA U
NpUMecHas npoBoAMMOCTb
nonynpoBogHnKoB. CBOCTBA
p-n-nepexoja.
MonynpoBogHNKOBbIE NPUBOPLI.
ANEeKTPUYECKNIA TOK B pacTBOpPax U
pacnaaBax 3/1eKTPO/IMTOB.
ANeKTpoNnTnYeckKan auccoumayms.
DNEeKTPONN3.

ANEeKTPUYECKNIA TOK B rasax.
CamocToATeNbHbIN U
HecamoCTOATENbHbIN pa3ps[.
MonHua. Mna3ma.

TexXHNYecKune ycTpomncTsa u

TepmMoMeTpa COnpoTUBEHNS,
BaKyyMHOro auvofja, TepMUCTOPOB U
(hoTOPE3nCTOPOB, NONYNPOBOLAHMNKOBbIX
AVOL0B, rafibBaHUKN,

PelleHne pacyeTHbIX 3a4ay C ABHO
3aflaHHON (hM3NYECKOM MOJENbIO

C UCNONb30BaHNEM OCHOBHbIX 3aKOHOB
N popmyn Tembl «MOCTOSHHbIN
ANEKTPUYECKNIA TOK».

Pacno3HaBaHWe (hM3NYECKMX ABMEHU
B YUEeOHbIX OMbITax U OKPY>KatoLLen
XXU3HW: 3N1eKTpruyeckas npoBoANMOCTb,
TennoBoe, CBETOBOE, XMMUYECKOE,
MarHUTHOe [eNCcTBUSA ToKa.

AHann3 aNeKTPUUYECKNX SABMIEHUI 1
NPoLEeCcCcOoB B Lenax NOCTOAHHOIO TOKa
C UCNONb30BaHNEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMepHOCTH
nocnefoBaTebHOro 1 napannenbHoro
COeMHeHNA NPOBOAHNKOB, 3aKOH
[>xoyna-JleHua.

OnuncaHne N3yyYeHHbIX CBOMCTB
BELLECTB N 3NEKTPUYECKNX SABNIEHUIA

C UCMOJIb30BaHNEM (PU3NYECKUX
BE/IMYUH: 3NeKTPUYECKNA 3apagd, cuna
TOKa, 3/1eKTPMUYECKOe HanpsxeHwue,
3/1eKTPNYECKOE COMPOTUBIEHNE,



NToro no pasgeny
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OBLWEE KO/TMYECTBO
YACOB MO NPOrPAMME
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NpakTUYecKoe NpuMeHeHue:
amnepmeTp, BO/IbTMETp, peocrTar,
NCTOYHUKN TOKa,
3NeKTpoHarpesaTeibHble NpuobopkI,
3N1eKTPOOCBETUTE/IbHbIE NPUOOPHI,
TEPMOMETP COMPOTUBIIEHUS,
BaKyYMHbI1 Ano4, TepMUCTOPbI U
(hoTOpesncTopsl,
MonynpoBOAHWKOBbLIA AWOA,
ranbBaHuKa

pasHoCTb noTeHumnanos, 3AC, paboTa
TOKa, MOLHOCTb TOKa.

cnonb3oBaHMe MHGOPMaLMOHHbIX
TEXHONOTMIN AN NOUCKa,
CTPYKTYPUPOBaAHUSA, UHTepnpeTaLnm n
npeAcTaBNeHUS NHpoOPMaLUK NpK
NOArOTOBKE COOOLEHNIA O NPUMEHEHNN
3aKOHOB MOCTOSSHHOTO TOKa B TEXHUKE U
TEXHONOINAX



11 KNACC

HanmeHoBaHue
No KonunyecTso
pasfenos N TeM
n/n yacos
yyebHOro npegmerta
Pasgen 1. 9nekTpoAnHaMmmKa
1.1 MarHuTtHoe norne. 11
DNeKTpomMarHuTHas
NHAYKLNSA

[MporpammMHoe cogepXkaHune

[MOCTOAHHbIE MArHUTHI.
B3anmogencTeme NOCTOAHHbIX
MarHMToB. MarHuTHoe none.
BeKkTOop MarHUTHOWN MHAYKLMWN.
MpuHUKMN cynepnosnuunm
MarHUTHbIX NoNen. JInHum
MarHUTHOW nHaykKumn. KaptmHa
NNHUIA MarHUTHON MHAYKLMUW NONS
MOCTOAHHbLIX MarHUTOB.
MarHuTHoe nosie NPOBOAHMKA

C TOKOM. KapTuHa MHUIA NHAYKL UK
MarHMTHOro Nons AJIMHHOIO
MPAMOro NPoOBOAHMKA N 3aMKHYTOrO
KO/NbL,EBOro NPOBOAHUKA, KaTyLLKM
C TOKOM. OnbIT JpcTesa.
B3anmogelicTere NpOBOAHUKOB

C TOKOM.

Cuna Amnepa, eé moaynb u
Hanpas/ieHue.

Cwuna JlopeHua, eé mofynb U
Hanpas/fieHne. [BuxeHune
3apSXKEHHOM YacTuubl

OCHOBHbIE BMAbl AeATENBHOCTH
obyuvaromxca

lMpoBeaeHMe aKCMepUMeHTa: N3y4veHne
MarHMTHOIO MONs KaTYLWKN C TOKOM;
nccnegoBaHune AercTBMA NOCTOSAHHOIO
MarHuTa Ha pamKy C TOKOM;
nccnegoBaHue ABNeHUS
3NeKTPOMarHUTHOM UHAYKLUMUK.
OueHKa abCoMOTHbLIX U OTHOCUTENbHbIX
MOrpewwHOCTeN N3MEPEHNIA PUINYECKINX
BEINYVH.

O6bACHEHNE MPUHLMNOB AeNCTBUA U
yCnoBuit 6e30NacHOro NpMMeHeHus
MOCTOAHHbIX MarHWTOB,
3NeKTPOMarHUTOB, 3NeKTPoBUraTens,
YCKOpUTENEN aieMeHTapHbIX YacTul,
NHAYKLMOHHOW neyw.

PeweHne pacyéTHbIX 3aja4

Ha NpUMeHeHne hopmy/ TEMbI
«MarHuTHoe nose. IneKTpoMarHMTHas
NHLOYKLMNS».

PelleHne Ka4yeCTBEHHbIX 3a4au

C OMOpPOI Ha N3YYeHHbIE 3aKOHHbI,
3aKOHOMEpPHOCTU U (h3MYecKune



WToro no paspeny
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B OJHOPOAHOM MarHMTHOM MoOne.
PaboTa cunbl JlopeHua.

FBNeHne 3/1eKTPOMarHUTHOM
NHAYKUMN. TTOTOK BeKTOpa
MarHUTHOM UHAYKLUMK.
ANeKTpoABMXKYLLaa cuna UHAYKUMUN.
3aKOH 3N1eKTPOMarH1UTHOW
NHAYKUnK Papages.

BuxpeBoe 3neKTpuyeckoe none.
ANeKTpoABMXKYLLasa cuna NHAYKLNN
B MPOBOAHUKE, ABNXYLLEMCA
noctynaTte/sibHO B O4HOPOAHOM
MarHMTHOM rore.

lMpasunno JleHua.

VHAYKTUBHOCTbL. ABNeHue
CaMOVHAYKLUMN. DeKTPOABMXKYLLan
cuna caMOMHAYKLUN.

SHeprnsa MarHUTHOro MoAsA KaTyLUKu
C TOKOM.

DNeKTpoOMarHMTHOe nore.
TexHunYyeckue ycTponcTsa u
NpaKTM4YecKoe NpUMeHeHHue:
MOCTOSAHHbIE MAarHUTHI,
3NeKTPOMarHuThl,
3NeKTpoABUraTeNb, yCKOpuTenu
3NeMeHTapHbIX YacTuL,
NHAYKUNOHHAA neyb

ABNeHNA TeMbl «MarHMTHOEe none.
DNeKTpoOMarHTHasa UHAYKLUMA».
OnpepeneHne HanpaBneHUA BEKTOpaA
WHOYKLMM MarHUTHOrO nons
NPOBOAHMKA C TOKOM, CuUibl Amnepa

n cunbl JlopeHua.

Pacno3HaBaHue (PU3NYECKUX ABNEHUI
B YUYEOHbIX OMbITaX U OKPYXatoLLLeN
YXU3HWN: B3aUMO/ENCTBNE MArHUTOB,
3/IeKTpOMarHUTHaa UHAYKLUNA,
NeNCTBME MAarHUTHOIO NONS Ha
MPOBOAHUK C TOKOM U ABUXYLLMIACS
3apag.

AHaNM3 3N1eKTPOMarHUTHbIX SABNEHUN
C UCMO/Ib30BaHMEM 3aK0Ha
3NEKTPOMArHUTHON MHAYKUMN.
OnuncaHne U3yYeHHbIX CBOMUCTB
BELLLECTB U 3N1EKTPOMArHUTHbIX
SIBNEHWNI C UCMOMb30BaHNEM
(hN3NYECKNX BENIMUNH: UHOYKLUMA
MarHMWTHOro nosg, cuna Amnepa, cuna
JlopeHua, MHAYKTUBHOCTb KaTyLLKW,
3Heprusa 3N1eKTPNYECKOro u MarHUTHOro
nonemn



Pazgen 2. KonebaHnA 1 BOMHbI

2.1

MexaHun4yeckue u
31eKTPOMarHuTHbIE
KonebaHusa

KonebartenoHas cuctema.
CB060AHbIE MEXaHNYeCKUne
Kone6aHuns. FapMoHMYecKune
KonebaHusa. Mepuog, YacToTa,
aMnnnTyaa n ¢asa konebaHui.
MpYXXNUHHbI MasATHUK.
MaTeMaTUyecKunii MasTHUK.
YpaBHEHME FapMOHNYECKNX
Kone6aHuin. MpeBpalyeHne 3Heprm
NpM rapMOHNYECKNX KonebaHusX.
KonebaTenbHbIA KOHTYP.
CB06OAHbIE 3N1EKTPOMArHUTHbIE
Kone6aHus B naeanbHOM
Koneb6aTenbHOM KOHType. AHanorus
MeXay MexaHU4YecKUmMmn u

INNIEKTPOMArHUTHbIMA KONebaHnsMN.

®opmyna TomcoHa. 3akoH
COXPaHEHNs 3HepPrum B naeanbHOM
Konebate/flbHOM KOHTYpe.
[NpenctaBneHme o 3aTyxaroLimx
KonebaHuaX. BbIHYXAeHHble
MexaHnyeckme KonebaHums.
Pe3oHaHC. BbIHYXXAeHHbIe
3NeKTPOMarHnTHble KosebaHus.
MepeMeHHbIW TOK.

CuHycouganbHbli NepeMeHHbIN TOK.

NccneposaHve napameTpoB
KonebaTeNbHOM CUCTEMbI - Nepunoja,
4acToTbl, aMNANTYAbl U (hasbl
KonebaHnin (NPY>XUHHbIA n/nnu
mMaTeMaTUUYeCKNIA MasTHUK).
HabntogeHne 3aTyxarowmx KonebaHui.
NccnepnoBaHme CBOMNCTB BbIHYXAEHHbIX
KonebaHwui.

HabnogeHune pesoHaHca.

[MpoBeaeHWe aKcnepnMeHTa:
nccrefoBaHve 3aBUCUMOCTM Mepuoja
MasiblX KonebaHWi rpysa Ha HUTK

OT ANMHbI HUTW U MaccChbl rpy3a;
nccrefoBaHve NeEPemMEHHOro Toka

B Lienun 13 nocrief0BaTelbHO
COeJMHEHHbIX KOHAEHCATOpa, KaTyLIKK
N pesncrTopa.

OueHKa abCoNOTHbLIX N OTHOCUTENIbHbIX
MOrpeLHOCTe N3MepPEHU HU3NYECKUX
BEINYVH.

O6BACHEHNE NPUHLNNOB AENCTBUA U
yC/I0BMiA 6€30NacHOro NpuMMeHeHUs
3NEeKTPUYECKOr0 3BOHKa, reHeparopa
MepeMeHHOro ToKa, IMHUIA
anekTponepesauy.

PelleHne pacyéTHbIX 3aja4 C ABHO



2.2

MexaHn4yeckue u
3/IEKTPOMAarHuUTHbIe
BOJIHbI

MOLWHOCTb MEPEMEHHOIO TOKa.
AMNINTYOHOE N AENCTBYHOLLLEE

3Ha4YeHMe CUJibl TOKa N Hanpsa>KeHu4.

TpaHchopmatop. MNpon3BoAacTBO,
nepegaya n noTpebreHne
3NEKTPUYECKOW 3Heprum.
JKO/I0rn4eckune pucku

MPU NPOM3BO/CTBE NEKTPOIHEPTUN.

KynbTypa Ucnosib30BaHus
3/IEKTPOIHEPTUMN B NOBCEHEBHOI
XKU3HW.

TexHNYecKne yCTPoicTBa
MPaKTUYECKOe NMPUMEHEHME;
3/IEKTPUYECKUIA 3BOHOK, reHepaTop
MepeMeHHOro ToKa, IMHUK
anekTponepegay

MexaHn4yeckue BOJHbI, YC/I0BUS
pacnpocTpaHeHus. Nepunog.
CKOpOCTb pacnpocTpaHeHus u
ANVIHA BOMHbI. onepeyHble u

3aflaHHON ()M3MYECKON MOAENbIO

C UCNO/Mb30BaHWEM OCHOBHbIX 3aKOHOB
1 Hhopmyn, ONUCbIBAKOLLUX
MeXaHNYeCKne N 3NeKTPOMarHUTHbIe
KonebaHus.

OnuncaHne MexXaHNYeCKnX K
3NEeKTPOMArHMUTHbIX KonebaHui

C UCNONb30BaHMEM (PUINYECKNX
BE/IMYMH: NEpMoA 1 YacToTa
KonebaHuin, amnanTyga n gasa
KonebaHui, 3apsad u cuna Toka

B rapMOHWNYECKMX 3/TEKTPOMArHUTHbIX
KonebaHusX.

PelleHne KaueCTBEHHbIX 3aaau

C OMOPOI Ha N3YYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTH, OnucCbIBaroLme
MeXaHUYEeCKNe N 31eKTPOMarHUTHbIe
KonebaHus.

Pa6oTa B rpynnax npu naaHUpoBaHuMu,
NPOBEAEHNM N UHTepNpeTaLnmn
pe3ynbTaToOB OMNbITOB, U aHanNn3e
AONONHUTENbHbIX MCTOYHUKOB
NH(OpMaLUmM no Teme

N3yueHne obpasoBaHns U
pacnpocTpaHeHMs MOMNepeYHbIX 1
MPOAO0NbHbIX BOJH.

HabnwoneHne oTpaxeHus



NPOoAO/IbHbIE BOJHbI.
NHTephepeHumsa n gudpakumns
MeXaHWYeCKMX BOJH.

3BYK. CKOpOCTb 3BYyKa. [[pOMKOCTb
3ByKa. BbicoTa ToHa. Tembp 3BYyKa.
SNIeKTPOMarHUTHbIE BOJHbI.
Ycnosusa nsnyveHuns
3NeKTPOMarHMTHbIX BOMH. B3anmHas
opueHTauna sekTopos E, B,

1 B 3/IEKTPOMArHUTHOW BOJHE.
CBOWCTBA 3N1€KTPOMArHUTHbIX BOJIH:
OTpaXKeHue, NpenomMIeHume,
nonapusaumns, gngppakyms,
NHTepepeHyns. CKOpOCTb
3NeKTPOMAarHMUTHbIX BOJIH.

LLIKana 3aNneKTpoOMarHUTHbIX BOJIH.
MpUMeHeHWe 3/1eKTPOMarHUTHbIX
BOJIH B TEXHUKE W ObITY.

MpuHUMNbI PagMoCBA3N U
TenesneHna. Pagmonokayums.
SNIeKTPOMarHUTHOe 3arpsa3HeHue
OKpY>KatoLen cpeapi.

TexHnYyeckune ycTponcTsa u
NPaKTM4ecKoe NpUMeHeHHue:
MY3blKa/lbHble UHCTPYMEHTBI,
YyNbTPa3ByKoBaa AMarHocTmka

B TEXHUKE U MeAunLnHe, pajap,

N NPENoOM/IEHNSA, NHTEP(EPEHLNN U
AV pakLmn MmexaHnyeckmnx BOJH.
HabnwogeHne cBA3N rPOMKOCTM 3BYKa U
BbICOTbI TOHA C aMNANTYAON U
4acToTON KonebaHWi, 3ByKOBOIO
pe3oHaHca.

ccnegoBaHue CBOMCTB
3NeKTPOMarHMUTHbIX BOJH: OTpPaXeHue,
npefomneHne, nonspusaLng,
Angpakuma, nHTepdepeHyms.
N3yyeHmne ycnoBuin nsnyyveHus
3NeKTPOMarHUTHbIX BOJH, B3aMHOW
opueHTalunu BekTopos E, B,

1 B 3/IEKTPOMArHUTHOW BOJIHE.
N3yyeHne npumMeHeHus
3NEeKTPOMAarHMUTHbIX BO/IH B TEXHUKE U
ObITY.

O6bsACHEHNE MPUHLMNOB AENCTBUSA U
yCnoBuii 6e30NacHOro NpMMeHeHUs
MY3blKa/IbHbIX MHCTPYMEHTOB,
YNbTPa3BYyKOBOWN AMNArHOCTUKM

B TEXHWKE U MejuUunHe, pajapa,
pagnonpuémHuKa, TeneBms3opa,
aHTeHHbl, TenegoHa, CBY-neun.
PeLleHMe pacY&THbIX N KAYeCTBEHHbIX
3afia4y C ONOpOoI Ha N3YyYeHHbIe 3aKOHbI
1N 3aKOHOMEpPHOCTU, ONUCbIBaloLLue



2.3

OnTuka
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pagnonpuémMHuK, Tenesunsop,
aHTeHHa, TeneoH, CBY-neub

CeomeTpuyeckasa onTuka.
MpAMoNnHenHOe pacnpocTpaHeHue
cBeTa B OiHOPOAHOM cpepe. Jlyu
cBeTa. TOYEYHbIA UCTOYHMK CBETA.
OTpaxkeHne cBeTa. 3aKOHbI
OTpaXKeHua ceeTa. [locTpoeHne
N306paXKeHnin B NIOCKOM 3epKane.
MpenomneHune ceeta. 3aKOHbI
npenomneHns ceeta. A6COMOTHbLIN
nokasaresfib npefiomneHuns. rMonHoe

pacnpocTpaHeHne MexaHU4yecKnx u
3N1eKTPOMArHUTHbBIX BOJH.
cnonb3oBaHMe MHOPMaLMOHHbIX
TEXHONOIMNA ANs NOnCKa,
CTPYKTYPUPOBaHUA, UHTepnpeTaumm v
npeacTaBneHns MHpopmalmn

NPy NOAroTOBKE COOOLLEHWIA

06 MCNO/Ib30BaHUM 3/1IEKTPOMArHUTHbIX
BOJIH B TEXHUKE.

YyacTue B JUCKycCCUU

06 3N1eKTPOMarHMTHOM 3arpssHeHnm
OKpYXKatoLen cpeapi.

PaboTa B rpynnax npu naaHUpoBaHuu,
MPoOBefeHNUN N NHTepnpeTaunn
pe3ynbTaToOB OMbITOB W aHann3e
AOMNONHUTENbHbBIX MCTOYHUKOB
NHpOpMaLUK MO Teme

N3yuyeHne SSBNEHMSA NOHOTO
BHYTPEHHEr0 OTPaXKeHWUA, ero
MPUMEHEHUS B CBETOBO/E.

N3yyeHne mogenein MMKpPOCKONa,
Tesnieckona.

[MonyyeHne cnekTpa c NOMOLLbIO
NPM3Mbl U AN PAKLNOHHONW PELUETKMN,
3MepeHne nokasatens npenomaeHus
cTeKna.

NccnepnoBaHve CBOMCTB M306paXKeHW



BHYTpPEHHee OTpaXKeHue.
MpenenbHbIN yron NosIHOro
BHYTPEHHEr0 OTpPaXeHus.
Auncnepcusa ceeta. CNoXHbIA cOCTaB
6enoro ceeta. L|BerT.

CobupatoLyme n paccemsarolime
NNH3bI. TOHKasa MH3a. PoKyCHoe
paccTosiHMe 1 onTuyeckas cuna
TOHKOW NNH3bI. [ocTpoeHue
N306paXKeHn B COOMpatOLLNX 1
pacceuBalroLWwmx nmH3ax. Popmyna
TOHKOI NNH3bI. YBeNNYeHue,
NaBaeMOe INH30iA.

Mpegenbl NPUMEHUMOCTH
reoMeTpUYECKOM OMTUKW.

BonHoBas ontuka. NHTepdepeHuns
cBeTa. KorepeHTHbIE UCTOYHUKMN.
Ycnosusa HabnwLEHNS MaKCUMYMOB
N MUHUMYMOB

B MHTep(epeHLNOHHON KapTuHe

OT [BYX CUHDa3HbIX KOFePEeHTHbIX
NCTOYHWKOB.

Andpakuns ceeta. AndpakymMoHHas
pelwéTKa. Ycnosme HabnoaeHNs
rnaBHbIX MakKCUMYMOB NpY NageHnm
MOHOXPOMaTNYeCcKoro caeta

Ha AUPaKLMOHHYIO PELUETKY.

B /INH3aX.
O6DBACHEHNE NPUHLNNOB AENCTBUA U
yCnoBui 6e30NacHOro NPUMeHeHNS
OYKOB, Nynbl, (hoTOANNapara,
MPOEKLMOHHOrO anmnapara,
MUWKPOCKONa, Tefeckona, BO/IOKOHHOW
ONTUKN, ANDPaKLUOHHON PeLéTKN,
nonspouga.

PelleHne pacUéTHbIX 3a/a4 C ABHO
3afjaHHON (hM3NYEeCKON MOJENbIO

C MCNOMb30BaHMEM OCHOBHbIX 3aKOHOB
1 (hOPMYN reoMeTPUYECKON ONTUKW.
MMocTpoeHne 1 onncaHne n3obpaxeHus,
C034aBaemMoro njocKuMM 3epkasnom,
TOHKOW NINH3O0M.

PaccMmoTpeHue npeaenos
MPUMEHUMOCTMN FreOMeTPUYECKOM
ONTUKMN.

Pacno3HaBaHWe (M3NYECKNX ABMEHWNI
B OMbITaX Y OKPYXXaOLLLEN YKNUIHN:
NPAMONIMHENHOE pacnpocTpaHeHme
CBETa, OTpaXKeHue, NpenomeHue,
NHTepdepeHuns, amdpakyms v
nonspusayma ceeTa, gucrnepcus ceera.
3yueHne ycnoBuii HabnoaeHNS
MaKCUMYMOB N MUHUMYMOB

B MHTep(EepPeHLNOHHON KapTuHe



Monapunsauns ceeta.

TexHu4Yeckme ycTpoincTea u
NpakTU4YecKoe NpuMeHeHue:

04KM, Nyna, hoToannapar,
MPOEKLMOHHbIW annapart,
MWUKPOCKOM, TeNeCcKon, BOJIOKOHHas
onTuKa, ANgpakuMoHHas peLéTka,
nonspong

Pa3gen 3. OCHOBbI cneumManbHOM TeEOPUN OTHOCUTENbHOCTK (aanee - CTO)

NToro no pasgeny 24
3.1  OcHoBbI crieynansHom 4
Teopun
OTHOCUTE/IbHOCTH

MpaHnLbl NPUMEHMMOCTU
KNaccu4yeckoim MexaHuKu.
MocTynatbl crneunanbHONn Teopumn
OTHOCMTE/IbHOCTU: WHBAPUAHTHOCTb
MOAYNS CKOPOCTU CBETa B BaKyyMe,
MPUHLKXN OTHOCUTENIbHOCTM
ANHLWTENHA.

OTHOCUTENbHOCTb
OIHOBPEMEHHOCTU. 3aMef/IeHmne
BPEMEHM U COKpaLLEHNe A/INHbI.

OT [IByX CUH®a3HbIX KOTEPEHTHbIX
NCTOYHMKOB.

YcnoBue HabNoAeHNs TNaBHbIX
MaKCUMYMOB Npu NaieHnm
MOHOXPOMaTUYECKOro cBeTa

Ha ANMPAKLMOHHYIO PELLETKY.
AHanm3 onTUYeCcKNX SBeHNIA

C UCNONb30BaHNEM 3aKOHOB: 3aKOH
MPSAMONIMHERHOT0 pacnpoCcTpaHeHus
CBEeTa, 3aKOHbl OTPaXXEHUS CBETa,
3aKOHbl MPeNIoMNIeHUs CBeTa.
OnucaHne oNTUYECKUX SBNEHNI

C UCNONb30BaHNEM (HN3NYECKMX
BE/IMYMH: (HOKYCHOE pPacCTOsiHUE U
ONTUYecKas cuna NNH3bI

PelleHWe KaueCTBEHHbIX 3azau

C OMOPOIt Ha N3yUeHHble NOCTyNaTbl
CTO.

cnonb3oBaHMe UH(POPMALMOHHbIX
TEXHONOrMIA ANs NoOuckKa,

CTPYKTYPUPOBAHUS, MHTEPNPETAL MM 1

npeacTaBneHNss MHopmaLnum npu
NOArOTOBKE COOOLLEHNI O FrpaHnLax
MPUMEHMMOCTU KNacCMUUECKOM
MexaHUKK n ocHosax CTO



NToro no pasgeny

Pasgen 4. KBaHToBas unsmka

4.1

3NeMeHTbl KBaHTOBOIA
OMNTUKN

SHeprus n UMNynbC
PENATUBUCTCKON YacTuLibl.
CBsi3b MacChbl C 3Hepruei u
MMMYNbCOM PENSATUBUCTCKOM
YacTuLbl. DHEPrUsi NOKOS

®oTOoHbI. Dopmyna NnaHKa cBa3n
3Heprum (HoToHa C ero 4acToToM.
AHeprusa n MMMNynbe oToHa.
OTKpbITUE N UCccnefoBaHne
otoadphekTa. OnbIThl

A.l". CtonetoBa. 3aKOHbI
(hoToaphekTa. Y paBHeEHUNE
SMHLWTeHa Ang goToadgekTa.
«KpacHas rpaHuua» gotoaddekTa.
[asneHne ceeta. ONbIThl

M.H. Nebepne.a.

XMMUYeckoe fencTBme ceeta.
TexHnYeckune ycTponcTsa u
NnpaKTNUYyeckoe NpUMeHeHue:
(hOTO3/1eMEHT, (DOTOAATUMK,
CO/IHeYHas Gartapes, CBeTOAMOL

HabnoaeHne oTtoagekTa

Ha yCTaHOBKe C LMHKOBOW NacTUHOMN.
ccnenoBaHme 3aKOHOB BHELLIHETO
(hoToahekra.

O6bACHEHNE OCHOBHbIX MPUHLMIMOB
[eNCTBUA TEXHNUYECKUX YCTPOMCTB,
TakMX Kak: (hoTo3nemMeHT, (hoToAaTuuK,
CO/IHeYHasn bartapes, CBeTOAMOA; U
YCNOBWNIA NX 6€30NaCHOro NPUMeEHEHNS
B NPAKTUYECKOW XXMN3HMN.

PelleHMe pacyYETHbIX 3a4a4 C ABHO
3aflaHHOM (hM3MYECKON MOAENbIO

C UCMO/Ib30BaHMEM OCHOBHbIX 3aKOHOB
N PopMyn KBaHTOBOWN OMTUKMN.
PelwleHne KayeCTBEHHbIX 3a4a4

C OMOpPOI Ha N3YYeHHbIE 3aKOHbI,
3aKOHOMEPHOCTW KBAHTOBOMW ONTUKMN.
Pacrno3HaBaHue (hM3NYECKUX ABJIEHUI
B Y4eOHbIX OMnblTax:



4.2

CTpoeHue aTtoma

Mogenb atoma TomcoHa. OnbIThI
Pe3epdopaa no paccesaHuo
a-yactuu. lNnaHeTapHas MmoAaenb
atoma. lNocTtynatbl bopa.
M3nyyeHue n nornowieHne poTOHOB
npu nepexoge atoma c 04HOro
YPOBHSA 3HEPTrUmM Ha Apyroin. Bugbl
CnekTpoB. CMNeKkTp YPOBHe aHeprum
aToma Bogopoza.

BosiHOBble CBOCTBA YacTUL,. BonHbI
ae bponnsa. KopnyckynsapHo-
BOJIHOBOW fAyasin3m.

CrOHTaHHOe 1 BbIHY>XEeHHOe
n3nyyeHue.

TexHU4YeckKune ycTpoincTea u
MPaKTUYeCcKoe NpuUMeHeHue:
CNEKTPa/bHbIA aHaNN3
(cnekTpockon), nasep, KBaHTOBbIA
KOMMbIOTEP

(hOTO3NEKTPUYECKNIA 3(PGEKT, CBETOBOE
faBneHue.

OnuncaHne N3yvyeHHbIX KBaHTOBbIX
SBNEHUI 1 NPOLLECCOB

C UCNONb30BaHMEM (PU3NYECKNX
BE/IMYMH: CKOPOCTb 31EKTPOMArHUTHbIX
BOJIH, A/INHA BOJIHbI N YacToTa CBETa,
3HEprusa n MMNynbC hoToHa

N3yyeHne mogenu onbita Pesepdopga.
MpoBeaeHMe aKCNepUMeHTa

Mo HabMOAEHMIO NMHENYaTOro CnekTpa.
OueHKa abCoMOTHbLIX U OTHOCUTENbHbIX
MOrpewHoOCTe N3MepPeHNn U3NYECKNX
BENINYVH.

N3yyeHne mogenu atoma: TOMCOHa,
nnaHeTapHOW MoJenn atoma, Mogenu
atoma bopa.

N3yyeHune crekTpa YpoBHEN aHeprum
aToma Bogopoga. O6bACHeHne
MPUHLMMNOB AEeNCTBUSA N YCNOBUIA
6e30nacHOro NpMMeHeHus
CNeKTpocKona, nasepa, KBAHTOBOIO
KOoMnbloTepa.

PelleHne KaueCTBEHHbIX 3a4a4

C OMOpPOI Ha N3YYEeHHbIE 3aKOHHbI,
3aKOHOMEPHOCTUN U (hn3nYecKune
ABNeHnsA no Teme «CTpoeHUe aTtomax.



4.3

ATOMHOe Aapo

JKcnepuMeHTbl, AOKa3blBatoLLue
CNOXHOCTb CTPOEHUS Aapa.
OTKpbITME PaANOaKTUBHOCTH.
OnbITbl Pesepopaa no
onpefesieHNt0 cocTaea
pagMoaKTUBHOIO U3NYYEHNS.
CsoiicTBa anba-, 6eTa-,
raMMma-usnyyeHus. BansHue
PaAn0aKTUBHOCTM Ha XUBble
OpraHu3Mmbl.

OTKpbITE NPOTOHA N HEATPOHA.
HyknoHHaa moenb aapa
eli3eHbepra-VBaHEHKO.

3apsaa agpa. Maccosoe 4ucno aapa.

M3oTonbl.
Anba-pacnag. ONeKTPOHHbIN U

MO3UTPOHHbLIN 6eTa-pacnad. 'amma-
n3nyyeHme. 3aKOH pagnoaKTUBHOIO

pacnaga.
DHepruna cea3n HYKNOHOB B AApe.
ApepHble cunbl,

Pacno3HaBaHWe ()M3MYECKNX SIBJIEHWNI
B Y4eOHbIX OMblTaX: BOSHUKHOBEHME
NIMHENYaTOro CnekTpa U3nyyeHus.
AHann3 KBaHTOBbIX NPOLECCOB U
SB/IEHUI C NCNOMb30BaHNEM
noctynatos bopa

3yyeHne aKCNEPUMEHTOB,
[0Ka3blBaKLWMX CMIOXHOCTb CTPOEHUS
aTOMHOrO agpa.

iccnepoBaHme TPeKOB YacTu,

(no rotoBbIM poTorpadusam).
N3yueHmne aaepHbIX CU, SAepHbIX
peakLuii CUHTe3a 1 pacnaga,
TEPMOSALEPHOTr0 CUHTE3A.

N3yyeHne HYKNOHHOW Mogenu agpa
eli3eHbepra-VBaHEHKO.

O6bsACHEHNE YCTPOINCTBA U
MPUMEHEHUS AO3UMETpPa, Kamepbl
BunbcoHa, f4epHOro peakrtopa,
aTOMHOI 60MObI.

PelwleHne 3a4a4y ¢ onopoi

Ha NOJlyYeHHble 3HaHUSA, B T.4. 0 3apsje
N MaccoBOM 4ducne sapa.
Pacno3HaBaHue ()M3NYECKNX ABJIEHWNI
B YUeOHbIX OMbITaX U B OKpYyXXatoLein
YKM3HWN: eCTeCcTBEHHasA N UCKYCCTBEHHaA
pagMoaKTUBHOCTD.



WToro no paspeny

15

[edekT maccol agpa.

ApepHble peakunun. eneHne u
CUHTE3 saep.

AfLepHblA peakTop. TepMosAepHbIi
CUHTe3. Mpobiembl U NEPCNEKTMBSI
ALEPHON 3HEPTETUKN.
JKO/I0rnyeckmne acnekTbl ALepHOM
3HEPreTUKMN.

AnemMeHTapHble YacTuubl. OTKpbITHE
MO3UTPOHa.

MeToAbl HabnoAeHNA 1
perucTpaunmn aneMeHTapHbIX
yacTtuy,

dyHOameHTasbHble
B3aMmogeincTema. EQUHCTBO
(hM3n4ecKoil KapTUHbI MUpa.
TexHMnYeckune ycTponcTBa u
MpakTUYecKoe NpuMMeHeHue:
[03MMeTp, KaMmepa BunbcoHa,
ALepHbIN peakTop, aToMHas 6omMba

OnuncaHne KBaHTOBbIX ABNEHUI W
MPOLECCOB C UCMOJIb30BaHUEM
(hU3NYECKUX BEIMUYMH: NEPUOL
nonypacnaga, 3Heprusa cBs3u aTOMHbIX
A4ep, AeekT macchl aapa.

AHanNn3 npoLeccoB 1 ABNEHUN

C UCMOJIb30BaHMEM 3aKOHOB U
MOCTYNAaTOB: 3aKOH COXPaHeHus
3NeKTPUYECKOro 3apsja, 3akoH
COXpPaHeHNs MaccoBoro yucna,
nocTynatbl bopa, 3aKoH
pPagnoaKTMBHOIO pacnaja.

YyacTue B paboTe Kpyrnoro crona
«PyHAamMeHTa/lbHble B3aUMOAENCTBUS.
EAVHCTBO (DU3MYECKON' KAaPTUHbI
MUpa.

cnonb3oBaHMe MHPOPMaLMOHHbBIX
TEXHONMOIMIA ANs NOUCKa,
CTPYKTYPUPOBaHUSA, UHTepnpeTaunum un
npeacTaBneHns NHopmaynumn npu
MOArOTOBKE COOOLLEHNIA O MPUMEHEHUN
3aKOHOB KBAHTOBOWN (PU3NKK B TEXHUKE
N TEXHOJIOTUSAX, 3KOMOTUYECKNX
acnekTax AfepHON aHepreTuKm



Pasgen 5. 9n1emMeHTbl aCTPOHOMUMK N acTPOPUINKN

5.1

ONEeMEHTbI
aCTPOHOMUU ”
acTpousnku

7

JTanbl pasBUTUA aCTPOHOMMUMN.
[NMpuknagHoe 1 MUPOBO33peHYecKoe
3HayeHne acTpPoOHOMUMN.

Bupg 3Bé3nHoro Heba. Co3Besans,
ApKuWe 3BE34bl, NIaHeTbl, NX
BUAMMOE [ABUXEHNE.

Co/NiHeYHada cuctema.

ConHue. ConHeyHass aKTUBHOCTb.

NcToYHMK aHeprun ConHua n 3834,

3BE3/bl, UX OCHOBHbIE
XapakTepuctuku. Aunarpamma
«CMeKTpasbHbIA Knacc -
CBETUMOCTb». 3BE3/lbl NaBHOW
nocnefoBaTeNlbHOCTU. 3aBUCUMOCTb
«Macca - CBETUMOCTb» A7 3BE3[
rNaBHOW NocnegoBaTelbHOCTU.
BHYTpeHHee CTpoeHMe 3BE3A.
CoBpeMeHHble nNpeacTaBneHns

0 NMPOUCXOXAEHUN U 3BOOLUN
ConHua v 38é3a. ITanbl XXNU3HU
3BE3.

MneuHblid MyTb - Hawa anakTuka.
MonoxeHue n asmxeHne ConHua

B ['anakTuke. TUNbl ranakTuk.
Paguoranaktukm n Ksasapbl.
UEpHble Ablpbl B A4pax ranakTuk.

MoarotoBKa coobLLEHMI 06 3Tanax
pas3BUTUS aCTPOHOMUK, O NPUKIALHOM
N MMPOBO33PEHYECKOM 3HAYEHUN
aCTPOHOMUK, O MeToAax NoslyyYeHus
Hay4YHbIX aCTPOHOMMUYECKMX 3HAHUA,
OTKPbITUSAX B COBPEMEHHOIA
aCTPOHOMMUMN.

N3yyeHne cCoOBpEMEHHbIX
npeAcTaBNEHUA O NPOUCXOXKAEHUN U
asonoumn ConHua v 3834,

3yyeHne TUNOB ranakTuk,
pagunoranakTuk u KBasapos.
N3yueHne ABMXKEHUS HEOECHbIX Ter,
3BonoUNKM 3BE31 1N BceneHHON,
MpoueccoB, NPOUCXOAALLMX B 3BE3AX,
B 3BE3HbIX CUCTEMAX,

B MeXrasiakTM4yecKon cpege,
macliTabHOM CTPYKTYpbl BceneHHOA'.
O6bsAICHEHNE paclumpeHns BeceneHHOM
Ha OCHOBe 3aKoHa Xab6na.
MoAroToBKa K 06CYXXAEHUI0
HepeLlleHHbIX NPo6/1eM acTPOHOMUN.
MpoBeaeHne HabNOAEHNIA
HEBOOPYXXEHHbLIM TNa3oM

C MCNONb30BaHMEM KOMMbIOTEPHbIX
MPUIOXKEHWNIA ANs onpeaeneHuns
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Pasgen 6. O6ob6uiatoulee NOBTOPeEHME

6.1 Oo6obuwatouiee 4
MOBTOPEHME

BceneHHaa. PacwinpeHue
BceneHHo. 3akoH Xab6na.
PasberaHue ranaktuk. Teopus
bonbworo B3pbiBa. PeNNKTOBOE
N3ny4yeHue.

MacluTtabHaa CTpyKTypa
BceneHHoin. MeTaranakTuka.
HepelwéHHble npobnembl
aCTPOHOMMUK

O606ueHne N cucTemaTmsalns
COLepXXaHus pasfenos Kypca
«MexaHuka», «MonekynapHas
(hM3MKa N TepMOANHAMUKEY,
«QNeKTpoamMHaMuka», «KonebaHus
N BOMHbI», « OCHOBBbI CreLunanbHoM
TEeopuUY OTHOCUTENbHOCTUY,
«KBaHTOBas (hn3mKa», «3N1EMEHTbI
aCTPOHOMMMK U acTPOPUNKN».
Po/ib (DU3MKKM 1 aCTPOHOMUK B
9KOHOMMUYECKOW, TEXHONOTNYECKON,
COLManbLHOM U 3TUYEeCKOW chepax
AesATEeNbHOCTMN YenoBeka, pofb U
MECTO (PU3NKM N aCTPOHOMMM

B COBPEMEHHOI Hay4HOW KapTuHe
Mupa, 3HayeHne onucartenbHoNn,

MOJIOXKeHMA HebeCHbIX 0O0bEKTOB

Ha KOHKPeTHYI AaTy: OCHOBHbIe
co3Be3ansa CeBepHOro nonywapus

N ApKue 3BE3[bI.

MpoBeaeHne HabNOAEHWIA B TenleCKon
NlyHbl, nnaHeT, MnaeyHoro MNyTu.
YyacTue B JUCKYCCUN O HepeLleHHbIX
npobnemax acCTPOHOMUY

YyacTue B AUCKYCCUM O PO (IM3NKK
1 acTPOHOMMM B pas3nNyYHbIX chepax
AesTENbHOCTU YeNoBEKa.
MoarotoBKa COOBLLEHNIA O MeCTe
(hM3MYeCcKoi KapTUHbI MUpa B pagy
COBPEMEHHbIX NpeACcTaBeHiA

0 npupogae.

BbinonHeHMe y4yebHbIX 3afaHuNMI,
AEMOHCTPUPYHOLLMX OCBOEHME
OCHOBHbIX NOHATUI, (U3NYECKNX
BE/IMYMH N 3aKOHOB Kypca (hr3nKu
10-11 knaccos



NToro no pasgeny
Pe3epBHOe Bpem#

OBLWEE KO/TMYECTBO
YACOB MO NPOrPAMME

68

cUCTEMaTU3NPYIOLLLEN,
0ObSACHUTE/NIbHON ©
MPOrHOCTMYECKON (hyHKLNIA
(hM3MYecKom Teopuun, ponb
(hM3nYecKom Teopun B
(hopmmpoBaHuUn npeacTaBIeHni
0 (hbM3nYecKon KapTuHe Mupa, MecTo
(hM3MYECKOW KapTUHbI Mupa

B 06LLEM pPALY COBPEMEHHbIX
eCTeCTBEHHO-Hay4HbIX
npeAcTaBNeEHN 0 Npupoae
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