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MosicHnTenbHaA 3anucka

PabGo4asi nporpamma BHEYpOUHON aeaTenbHoCcTn no duauke ana 10-11 knaccos cpegHen LWKOnbl
pa3paboTaHa B cooTBeTCTBMM: 1. DeaepanbHbin 3akoH 0T 29.12.2012 Ne 273-3 (pea. ot
31.07.2020) «O6 obpasoBaHun B Poccunckon degepaummy (C 3M. 1 gon., BCTyM. B CUMYy C
01.09.2020). 2. MacnopT HauMoHanbHoro npoekta «ObpasoBaHMe» (YTB. Npe3ngnymom CoseTa npu
Mpe3sungeHTe PP no ctpaternyeckomy passuTmio U HaUMOHarmnbHbIM NPOeKTam, MPOTOKOM OT
24.12.2018 Ne 16) 3. N'ocynapcTBeHHasi nporpamma Poccuiickon ®enepaummn «Passutne
obpasoBaHus» (yT1B. MocTtaHoBneHuem lNpasutenbctea PO ot 26.12.2017 Ne 1642 (peg. ot
22.02.2021) «O6 yTBEpXKOEHMM rocygapcTBeHHON nNporpammel Poccuiickon ®enepaummn «Passutne
obpa3soBaHus». 4. NpodeccnoHanbHbIn cTaHaapT «legaror (negarormyeckas 4esiTeNbHOCTb B
AOLLKOSIbHOM, HavyanbHoM obLLeM, OCHOBHOM 00Llem, cpegHeM obLiem obpasoBaHum),
(Bocnutatens, yuutens)» (peq. ot 16.06.2019) (Mpuka3z MuHncTepcTBa Tpyaa M coLmansHON
3awuTbl PO o1 18 oktabpsa 2013 r. Ne 544H, ¢ n3aMeHEeHNAMMN, BHECEHHBIMW MPUKA3OM
MwuHucTepcTBa Tpyaa u cousawmTbl PO o1 25.12.2014 Ne 1115H 1 ot 5.08.2016 r. Ne 422H). 5.
MeToamnyeckme pekomeHaaumm no co3gaHnio U yHKLUMOHUPOBaHMIO B 06LLie06pa3oBaTenbHbIX
opraHuMsauusx, pacnonoXeHHbIX B CENbCKON MECTHOCTU U MarnblX ropojax, LLeHTpoB o6pa3oBaHus
€CTeCTBEHHO-Hay4HOW 1N TEXHOMNOrM4Yeckon HanpasneHHocTen (« Tovka pocTtay) (YTBepKaeHbl
pacnopsikeHnem MuHucTepcTBa npoceeLleHust Poccuiickon ®egepaumm ot 12 sHeaps 2021 r. Ne P-
6) 6. MeToanyeckne pekoMmeHaaL MM No CO3AaHUI0 N PYHKLNOHMPOBAHUIO OETCKUX TEXHOMNAPKOBHA
6a3e obweobpasoBaTenbHbIX OpraHM3aunin (yTe. pacrnopshkeHmem MnHMCTepcTBa NPOCBELLEHNS
Poccunckon Pegepauunm ot 12.01.2021 Ne P-4). 7. NporpaMmma ocHOBHOro obuiero obpasoBaHusi.
®uauka. 10 - 11 knaccol (aBTopbl: A.B. MNMepbiwknH, H.B. dunoHosuy, E.M. ITN'yTHKK). dursuka. 7-9
Knaccol: pabdoune nporpammsl / coct. P50 E.H. TuxoHoBa - 5-e nsa., nepepab.-M.: [poda, 2015. —
400c.

MnaHupyembie npeaMeTHbIE pe3yfibTaTbl OCBOEHUA y4ebHOoro npeameTta
JIn4HOCTHLIMKM pe3ynbTaTamm 0byyeHust pusmke B 10 - 11 kKnaccax SBNSIOTCS:
e yMeHMe yrnpaBnaTb CBOEW NO3HaBaTENbHON OESATENBHOCTLIO;

® FOTOBHOCTb U CNOCOBHOCTbL K 06pa3oBaHnto, B TOM YUCIIE CaMoobpa3oBaHMI0, Ha MPOTHKEHUN
BCEW >XU3HW; CO3HATeNbHOEe OTHOLLEHWNE K HENpepbIBHOMY 06pa30BaHuWIo Kak YCIOBUIO YCMNELLHOM
npodeccrnoHanbHON 1 0bLLLECTBEHHOW AEATENbHOCTY;

eyMEHWE COTPyAHMYATb CO CBEPCTHUKaMM, AeTbMU MiajLwero Bo3pacTa, B3pocrbiMu B
obpa3soBaTenbHOW, y4ebHO-UccneaoBaTenbCKOM, MPOEKTHON 1 APYrMX BuAax OESTENbHOCTY;

e C(HOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKu; 0CO3HaHNe 3HaYMMOCTW Hayku, BNaJeHUst JOCTOBEPHON MHpopMaLmen o nepeaoBbIX
[AOCTVKEHMSIX U OTKPbITUAX MUPOBOW U OTEYECTBEHHOW HayKW; 3aMHTEPECOBAHHOCTb B HAYYHbIX
3HaHuAX 06 ycTpoiicTBe MMpa M 0BLLECTBA; FOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPYECTBY;

e4yBCTBO rOPAOCTM 3@ POCCUICKYO (PU3NYECKYIO HayKy, I'yMaHWU3Mm;
[ONTOXKMTENIbHOE OTHOLLEHWE K TPYAY, LieneyCcTpeMIeHHOCTb;

e 3KOMNOrnyeckas KynbTypa, bepexHoe OTHOLLEHUE K POOHON 3emMie, NpMpodHbIM boratcTBam
Poccun n mupa, noHnmaHne oTBETCTBEHHOCTU 3a COCTOSIHME NPUPOAHBIX PECYPCOB U pasyMHoe
npupogonons3oBaHne. MetanpeameTHbIMK pesynbTatamm 00yyeHns dmsmke B 10 - 11 knaccax
apnatTcs: OCBOeHME perynaTUBHbBIX YHUBEPCambHbIX Y4EOHbIX ENCTBUI:

® CaMOCTOATESIbHO onpeaendaTb uenn, CtaButb U (.bOpMyJ'II/IpOBaTb cobCTBEHHbIE 3a4a4n B
o6pa3OBaTean017| AeATeNIbHOCTU N XXNU3HEHHbIX CUTYyalUnAX;

e OLleHBaTb pecypcChbl, B TOM HUCIE BpeMda U Apyrme HematepualibHble peCypcChbl, Heobxoaumble
AnNst AOCTMXXEHUS NOCTaBMeHHON paHee uenu,

® COMOCTaBMATb UMELLIMECS BO3MOXHOCTU U HEOOX0AMMbIe AN AOCTUXEHUS! Lienn pecypchl;
e ONpeaensaTb HECKOMLKO MyTeN OOCTMKEHMS MOCTaBNEHHOW LiEeNN;

e 3alaBaTb NapaMeTpbl N KpUTeEPUK, NO KOTOPbIM MOXKHO onpeaesinTb, YTO LUellb AOCTUTHYTAa;



® COMNOCTaBNATb ﬂOJ'Iy‘-IeHHbIVI pe3ynbTaTt eAaATeribHOCTU C NOCTaBIIEHHON 3apaHee Lerblo;

e OLleHMBaTb NocneAcTBUA JOCTUKEHUA NOCTaBNEHHONM Lenu B AeATENbHOCTN, COBCTBEHHOM XXMU3HN
N XXN3HWU OKpY>KatoLLmx niogein. OcBoeHMe No3HaBaTeNbHbIX YHUBEPCArbHbIX YY4EOHbIX OEACTBUIA:

® KPUTUYECKN OLIEHNBATDL U MHTEPMNPETUPOBATL MHAPOPMALMIO C Pa3HbIX MO3ULINIA;
e pacnosHaBaTb U UKCMPOBATL MPOTUBOPEUUS B MHPOPMALIMOHHBIX UCTOYHMKAX;

® 1ICMOJIb30BaThb Pa3fiMyHble MOAENbHO-CXeMATUYECKME CpeacTBa Ansl NPeAcTaBNeHUs BbISIBNEHHbLIX
B MHGOPMAaLMOHHbIX NCTOYHMKaX NPOTUBOPEUNNA;

e OCYLLECTBNSATb Pa3BEPHYTbI MHPOPMALIMOHHbIN NOUCK U CTaBUTb HA €0 OCHOBE HOBbIE (Y4ebHbIe
1 No3HaBaTerbHbIE) 3a4a4u;

e CKaTb M HaxoauTb 000OLEHHbIE CNOCOOLI peLleHns 3aaay;

® MPMBOANTL KPUTUYECKNE apryMEHTbI, Kak B OTHOLLEHUN COBCTBEHHOIO CYXXOEHUS, TaK U B
OTHOLUEHUN OENCTBU N CYXXAEHUA OPYroro YernoBeka;

e aHanM3MpoBaTb U Npeobpa3oBbIBaTb NPOGIEMHO-NPOTUBOPEYMBLIE CUTYALIUMY;

e BbIXOAUTb 3a paMku y4ebHOro npeameTa v OCyLLeCTBNATb LeneHanpaBneHHbI MoncK
BO3MOXXHOCTW LUMPOKOIO NepeHoca CPeAcTB M CnocoboB AENCTBUS;

® BbiICTpaunBaTb nHANBUAOYalTbHYIO o6pasoBaTeany}o TpaeKToputo, y4nTbiBada orpaHn4eHund co
CTOPOHbI ApPYrnx y4aCTHMKOB U peCypCHbl€ OrpaHN4YeHnd,

® MEHSATb U yAEepPXKMBaTb pasHble NO3NLMN B NO3HaABaTENbHON AeATENbHOCTY (BbITb YHEHUKOM U
yuutenem; bopmynmpoBaTtb 06pa3oBaTesibHbIN 3anpoc 1 BbIMNOMHATE KOHCYNbTAaTUBHbIE (OYHKLIMK
CaMOCTOSATENbHO; CTaBUTb Npobnemy n paboTtaTb Hag €€ pelleHneM; ynpaBnsTb COBMECTHOM
no3HaBaTenbHON AeATENbHOCTBIO U NOAYNHATECS ). OCBOEHUE KOMMYHUKATUBHbBIX YHUBEPCANbHbIX
y4eOHbIX AENCTBUN:

MpeameTHbIMK pesynbTataMu 0b6yyeHus pumsmke B 10 — 11 knaccax sSBnAstOTCS:

e ChOPMUNPOBAHHOCTb NPEACTaBNEHNN O 3aKOHOMEPHOW CBSA3N U MO3HABAEMOCTU SIBIIEHUN
npvpodbl, 06 06BEKTMBHOCTU HAY4YHOIrO 3HAHUSI; O PONUN U MecTe (PU3NKN B COBPEMEHHON Hay4YHON
KapTMHE MUpa; NoOHMMaHue ponu usnku B OpMUPOBaHNM KPYyro3opa U pyHKUMOHaNbLHOM
rPamMoTHOCTM YENOBEKA AN PELLEHNs] NPaKTUYECKNX 3aav;

e BflaieHMe OCHOBOMOMararLWmMMmn GU3NYECKUMIN MOHATUAMM, 3aKOHOMEPHOCTSMM, 3aKOHaAMM U
TeopusiMn; yBepeHHOe Nosib3oBaHne hn3n4eckon TEPMUHOMOIMEN U CUMBOJNKON;

¢ ChOPMUNPOBAHHOCTb NPEeACTaBNEHNN O (PN3NYECKON CYLLLHOCTU SABMIEHMIN NPUPOAbl (MEXaHNYECKMX,
TeNnnoBbIX, aNEKTPOMarHUTHbIX), BUaax matepumn (BeLLecTBO 1 none), ABMKEHUN Kak cnocobe
CYLLIECTBOBaHUSA MaTEPUN; YCBOEHME OCHOBHbIX MAEWN MEXaHWKWN, aTOMHO-MOSEKYNSPHOrO YYEHUs O
CTPOEHUN BELLIECTBA, 3NIEMEHTOB 3MEKTPOAMHAMUKA; OBNadeHWe NOHATUMHBLIM annapaTtoM 1
CYMBOMNYECKUM S13bIKOM (DUIMKN;

e BrlaJleHne OCHOBHbIMY MEeTOA4aMM1 Hay4YHOro NO3HaHUS, UCTMONb3yeMbiMy B husuke: HabnoaeHve,
onucaHve, U3MepeHne, IKCNEPUMEHT; yMeHusi obpabaTbiBaTb pe3yribTaTbl U3MEPEHUI,
obHapyx1BaTb 3aBMCUMOCTb MeXay U3NYECKMMIN BENMYMHAMU, OOBbACHATL NOMyYeHHble
pesynbTaTbl U AenaTtb BbiBOAbI;

e BlafieHre YMeHUsIMM BbiABUraTb rMnoTesbl HA OCHOBE 3HAHUSI OCHOBOMOAraLLmMX prU3nyecKkmx
3aKOHOMEPHOCTEN 1 3aKOHOB, NMPOBEPSTh UX KCTIEPUMEHTaNbHLIMU CPEACTBAMM, (HOPMYNUPYS
Lenb UCCrefoBaHus, BageHne YMEHUSIMI ONUCbIBaTh M OBBACHATb CAMOCTOSITENBHO
npoBefeHHbIE 3KCMEPUMEHTLI, aHanNM3NPoBaThb Pe3ynbTaTbl NONyYEeHHOW N3MEPUTENbHOW
NHGOpMaLMK, ONpPeaensTb JOCTOBEPHOCTb NOMYyYEHHOro pesynbTara;

e cchOpPMUPOBAHHOCTb YMEHUS peLlaTb NPOCTbIE (N3NYECKNE 3adaun;



e CCOOPMUPOBAHHOCTb YMEHUS NPUMEHATL MONYYEHHbIE 3HAHUS AN 0O bACHEHMS YCIOBUI
npoTeKkaHnsa OU3NYECKUX ABMEHUI B NPUPOAEe U ANA NPUHATAA NPaKTUYECKUX PeLLeHU B
noBcegHEeBHOM XNU3HU;

® MOHUMaHNE PU3NYECKMX OCHOB M NPUHLMNOB AencTBUs (paboTbl) MalWH U MEXaHW3MOB, CPEACTB
nepeaBwKeHNst U CBSA3M, ObITOBLIX NPUOOPOB, MPOMbILLITEHHBIX TEXHONTOMMYECKUX NPOLIECCOB,
BIMMSHMS X HA OKPY>XKatoLLYH0 cpefly; OCO3HaHNE BO3MOXHbIX MPUYUH TEXHOTEHHbIX N 3KOSOrMYeCKmX
KaTacTpod;

e chOPMNPOBAHHOCTL COBCTBEHHOW NO3ULIMM NO OTHOLLIEHUIO K (hn3nYecKon UHpopmaLmu,
nosily4aemMoun U3 pasHbIX UCTOYHUKOB.

CopepxaHue y4yebHoro npeameTa

HayuHbIi MeToA, No3HaHus npupoabl Pusmka - yHaameHTanbHast Hayka o npypoge. HayuHblin
MeToA no3HaHunda. MeToabl Hay4HOro nccnegoBaHnst PU3NYECKNX ABNEHNA. DKCNEPUMEHT U Teopus
B Mpouecce no3HaHns npupogsbl. MorpewHocTn namepeHns usnyecknx BenuumH. HayuHele
rmnoTe3sbl. Mogenu cmanydeckux asneHnn. drnsmdeckme 3akoHbl U Teopum. 'paHuLbl TPUMEHUMOCTH
dusnyecknx 3akoHoB. dusmyeckasn kaptTuHa mmpa. OTKpbITUS B (h13nKe - OCHOBa nporpecca B
TEeXHUKe 1 TexHorornm npomnssoactea. MexaHunka Cuctembl otcHeTa. CkanspHble U BEKTOPHbIE
dusnyeckne BenuumHbl. MexaHmnyeckoe asmxeHne n ero Buapl. OTHOCMTENBHOCTb MEXaHUYECKOrO
ABWxeHusi. MrHoBeHHas CcKopocCTb. YckopeHue. PaBHOyCkopeHHOe aBukeHune. [IBmkeHne no
OKPY)XHOCTW C MOCTOSAHHOWM MO MOAYIO CKOPOCTbHO. [NpuHUmMn oTHocuTensHocTn Manuneda. Macca u
cvna. 3akoHbl AMHamMukM. Cnocobbl namepeHus cun. MHepumanbHble CMCTEMbI OTCHeTa. 3aKoH
BCEMUPHOro TArOoTEeHNs. 3aKOH COXpaHeHust umnyrnbca. KnHetudeckasa aHeprus n paboTa.
lMoTeHumnanbHas aHeprusa Tena B rpaBUTauUMoOHHOM none. NoTeHumanbHas aHeprus ynpyro
AedopmmnpoBaHHOro Tena. 3akoH COXpaHeHUs1 MeXaHNYeCKOW aHeprn. PaBHoBecue matepuanbHom
TOYKM 1 TBEpAOro Tena. Buabl paBHoBecus. Ycnoeusi paBHoBecus. MoMeHT cunbl. [laBneHune. 3akoH
Mackanga. PaBHoBecKe xunakocTu v rasa. 3akoH Apxumega. lNnasaHue Ten. [ABmxKeHne XUaKkocTu.
3akoH bepHynnu. YpasHeHne bepHynnu. [lemoHcTpaumm - 3aBMCUMMOCTb TpaekTopumn oT Bbibopa
oTcyeTa. - [lageHne Ten B BO3ayxe U B Bakyyme. - ABneHue nHepumu. - CpaBHeHMe macce
B3aMMOAEMNCTBYIOLWMX Ten - BTropon 3akoH HbtloToHa. - UamepeHue cun. - CnoxeHue cun. -
3aBMCMMOCTb CUIbI YpYroctn ot gedopmauui. - Cunbl TpeHus. - YCNoBus paBHoOBeCKs Ten -
PeaktuBHoe aBmkeHue. - lNepexon NnoTeHLMansHOoN S3HEPTUU B KUHETUYECKYO 1 0OpaTHO.
JTabopaTopHble paboTbl - M3ydeHne aBuKeHMs Tena, OPOLLIEHHOrO ropn3oHTarnbHo - N3yveHue
OBWKEHUS Tena no oKpY>XHOCTU - UiamepeHne XXeCTKOCTU NPpYXuHbI - U3amepeHne koadbdurumeHTa
TPEHUS CKOMBbXEHUS - NI3yyeHne 3akoHa COXpaHeHUs MeXaHN4eCcKomn sHepruu. - IsydeHne
paBHOBeCUs Tena noa AenCTBUEM HeCKoNbKMx cun MonekynspHas dusnka MonekynsipHo -



KMHEeTUYecKas Teopus CTPOEHUS BeLLecTBa U ee SKCnepumeHTanbHble OCHOBaHWs. AGcontoTHas
Temnepartypa. YpaBHeHNE COCTOSAHNS naeanbHoro rasa. CeA3b cpeHen KNHETUYECKON SHEPrnm
TENI0BOro ABMXeHnsa Monekyn ¢ abcontoTHon TemnepaTypon. CTpoeHue XnakoctTen n Teepabix
Ten. BHyTpeHHAsA aHeprus. PaboTta u Tennonepegada kak cnocodbl M3MeHEeHUs1 BHyTPEHHeN
aHepruun. MNepBbIi 3aKOH TepmoanHamMuKkK. MpuHUMNLI 4EACTBUSA TENNOBbLIX MaLUVH. [pobnembl
TENNO3HEePreTMKN U OXpaHa oKpy>atoLLien cpeapbl. [JlemoHcTpauun - MexaHnyeckas moaerns
BpPOYHOBCKOro ABWXEHUS. - 3MeHeHre faBneHus rasa ¢ UaMeHeHeM TemnepaTypbl nNpu
NOCTOSIHHOM obbeMe. - M3ameHeHne obbeMa rasa ¢ UsSMeHeHNeM TemrnepaTypbl NPy NOCTOSTHHOM
AaBreHun. - lameHeHne obbema rasa ¢ UaMeHeHMeM aBMeHMS NPy NOCTOSTHHOWM TeMneparype. -
YCTpoMnCTBO rurpoMeTpa 1 ncuxpomeTpa. - Kpuctannumyeckue n amopdHble Tena. - Mogenu
Tennosbix ABuraTtenen. llabopaTtopHble paboThl - OnbiTHas NpoBepka 3akoHa "en-Jltoccaka.
OnekTpognHaMmmnka dneMeHTapHbIN dNEKTPUYECKUi 3apsd. 3akOH COXpPaHEHUST ANEKTPUYECKOro
3apsaga. 3akoH KyrnoHa. 3nektpudeckoe none. PasHocTb noTeHunanos. MICTOYHMKU MOCTOSAHHOIO
TOKa. OnekTpoasmxkyLlasa cuna. 3akoH Oma a1 NofHON 3MeKTpUYEecKon Lenu. SnekTpu4ecknii ToK B
MeTannax, anekTponuTax, rasax n sakyyme. lNonynpoBogHunku. [leMoHCTpauumn - SnektTpmsaums Ten.
- ONeKTpoOMETP. - QHEPrUSa 3apsHKEeHHOro KoHAeHcaTopa. - ONeKTpon3MepuTenbHbIE MPUBOPHI.
JlaBopaTopHble paboTsl - I3yyeHne nocnegoBaTensHOro 1 napannensHoro CoeaAnHeHNs
NPOBOAHUKOB. - NamepeHne 3C 1 BHyTPEHHEro CONpPOTMBIIEHNSA NCTOYHMKA TOKa.
SkcnepumeHTanbHas gusmka OnbiTel, MAACTPUPYLOLLME U3ydYaeMble aBneHua. 3.2. CogepxaHune
nporpammsbl 11 knacc AnektpoamHamuka ( MNpogomkeHne ) MarHntHoe none. Baanmopaencraune
TokoB. MarHuTHoe none. MIHaykuma marHutHoro nons. Cuna Amnepa. Cuna JlopeHua. MarHuTHble
CBOWCTBa BellecTBa. AnekTpoMarHmtHasa nHaykumns. OTKpbITUE 3NEKTPOMarHUTHON UHOYKLMK.
Mpaswuno JleHua. AnekTponameputeneHble NPUGopbl. MarHUTHBIN NOTOK. 3aKOH 3NEKTPOMarHUTHON
nHAyKumn. Buxpesoe anektpuyeckoe nosne. CamonHaykums. MHOYKTUBHOCTb. QHEPrna MarHMTHOro
nons. MarHuTHble CBOMCTBA BELLECTBA. ONekTpoMarHnTHoe none. [JleMmoHcTpauuu. -
B3anmopgenicTBue npoBOAHMKOB C TOKOM. - OnbIT OpcTesa. - [leicTBue MarHMTHOro nons Ha
NPOBOAHMK C TOKOM. - MarHMTHOe none npsiMoro Toka KaTyLUKn ¢ TOKOM. - OTKINOHeHne
3NEKTPOHHOrO Nyyka B MarHUTHOM Mose. - QNeKTpoMarHnuTHas MHAyKums. - MarHmtHoe none Toka
cmelleHud. JlabopaTtopHble paboTel - HabniogeHne oencTens MarHUTHOMO MO Ha TOK. - M3yyeHne
ABNEHUS 3NEeKTPOMarHUTHoOM nHaykumm. Konebanust n BonHel MexaHudeckme konebaHus.
CBob6ogHble konebaHus. MaTtemaTnyecknii MasTHUK. FapMoHu4eckme konebanus. AMnnuTyaa,
nepuog, 4acTtota un cdasa konebaHui. BolHyxaeHHble konebaHusa. Pe3oHaHc. ABTokonebaHus.
SnekTpuyeckune konebaHuns. CBoboaHble konebaHus B konebatensHOM KOHType. Mepuon
CcBOBOOHBIX 3NeKTpu4eckmx konebaHmn. BelHyxaeHHble konebaHus. NepeMeHHbIN 3NeKTPUYECKUI
TOK. AKTUBHOE COMPOTMBIIEHNE, EMKOCTb W MHOYKTUBHOCTL B LleNn NepeMeHHoro Toka. MowHocTb B
Lenu nepeMeHHoro Toka. Pe3oHaHc B anekTpuyeckon uenu. NponssoacTtaso, nepegaya u
noTpebreHne anekTpu4eckon aHeprum NeHepupoBaHue aHeprun. TpaHcdopmaTop. MNepenaya
anekTpunyeckon aHeprum. MexaHmyeckune BosHbl. [1pogonbHbIe 1 nonepeyHble BOMHbL. OnuHa
BOMHbI. CKOPOCTb pacnpoCTpaHeHUs BOMHbI. 3BYKOBbIE BOMHbI. MIHTepdepeHLms BOMH.
OnekTpomMarHUTHbIE BOSHbI. M3ny4eHne anekTpomarHnMTHbIX BOfH. CBONCTBA 3NEKTPOMAarHUTHbIX
BOSH. MpuHumn pagnocesasun. Tenesugerue. MNMpuHumn MNonreHca. Judpakuma BonH. [emMoHcTpaumu.
- MarHnTHOEe B3auMoaencTBme TOKOB. - OTKNOHEHUE 3NIEKTPOHHOIO Ny4ka MarHUTHbLIM MOMEM. -
MarHuTHas 3anuck 3ByKa. - 3aBucumoctb S0C NMHAYKLMM OT CKOPOCTU M3MEHEHUSA MArHUTHOrO
notoka. - CBob6ogHble 3rekTpoMarHMTHble KonebaHus. - OcumnnorpammMa nepeMeHHoro Toka. -
eHepaToOp NepeMeHHoro Toka. - MianyyeHne 1 npyem anekTpoMarHUTHbIX BOSH. - OTpaxkeHune u
npenomMneHne anekTpoMarHuTHbIX BoMH JlabopaTtopHble paboTtel - OnpeaeneHne yckopeHus
cBOOOOHOrO NageHns Npy NomoLLm MasiTHuka. Ontuka CBeTOBbIE BOSHLI. 3aKOH NPENoMneHus
ceeTa. [lonHoe BHyTpeHHee oTpaxeHue. [Npuama. Popmyna TOHKOW NUH3bI. [onyyeHne
n3obpaxeHnsa ¢ NOMOLLBIO NUH3bI. OnTnyeckne npubopsl. Mx paspeluatoLias cnocobHOCTb.
CseToanekTpomarHnTHble BOSHbl. CKOPOCTb CBETA M MeTOAbI €€ n3MepeHus. [lucnepcus ceeta.
NHTepdepeHuus ceeTa. KorepeHTHOCTb. [udpakumsa ceeTa. AndpakumoHHas peLueTka.
lMonepeyHocTb CBETOBLIX BOSMH. MNongpusaumns ceeta. snydeHne n cnektpsl. Lkana
3NEeKTPOMarHUTHbIX BOMH. [lemoHcTpauun. - HTepdepeHuuns ceeTa. - [udpakuns ceeTa. -
lMony4eHne cnekTpa ¢ NOMOLLbLIO NpU3MbI. - [lonyyeHne cnekTpa ¢ NOMoLLbO ANdpakLMOHHON
peweTku. - lNonspusaums ceeTa. - [psaMonnHenHoe pacnpoCcTpaHeHne, OTPaXKeHUe U NnpenomreHme
ceeTa. - OnTnyeckmne npmnbopsl - NonyvyeHne n3obpaxeHus NUH30n. JllabopaTopHble paboThl -
M3mepeHne nokasaTensa npenomnenus crekna. - OnpegeneHne ontTm4eckomn cusbl U QOKYCHOro
paccTosHust cobupatoLLel NMH3LI. - 1lamepeHne AnnHbl CBETOBOWM BOSHbLI. DNIEMEHTLI TEOPUN
OTHOCUTENBHOCTU. [oCcTynaThl TEOPUM OTHOCUTENBHOCTU. MNPUHLMN OTHOCUTENBHOCTM QVHLUTENHA.
MocToaHCTBO ckopocTh cBeTa. [1poCTpaHCTBO U BpeEMS B cneumanbHON TEOPUN OTHOCUTESNTBHOCTH.



Penatusuctckas anHamuka. CBA3b Macchl U 3Heprun. ManydeHue n cnektpbl. KBaHTOBasa duanka
CeeToBble kBaHTbI. Tennosoe nsny4veHune. NoctosiHHas MNnaHka. PotoacpdekT. YpaBHeHME
OnHwTenHa ona dotoaddekta. PoToHbl. OnbIThl Jlebenesa n Basunosa. ATomHas dusmka.
CtpoeHune atoma. OnbiTel Pe3epdopaa. KeaHToBble nocTynathl bopa. Mogens atoma Bogopoga no
Bbopy. TpyaHoctn Teopumn bopa. KBaHToBas mexaHuka. 'mnotesa ge bponnga. CooTHoweHne
HeonpeeneHHocTten NenseHbepra. KopnyckynsapHo-BONHOBOM Ayanuam. Judpakums aneKTpoHoB.
Jlazepbl. Pu3nka aTomMHOro sapa. AnemeHTapHble YacTuubl. MeToabl perucTpauum anemMeHTapHbIX

yacTuu. PagnoakTyBHble NpeBpalleHns. 3aKoH paamMoaKkTMBHOIO pacnaja U ero CtaTucTMyeckuin
xapaktep. [1pOTOHHO-HENTPOHHAA MOAENb CTPOEHNA aTOMHOro sapa. [leekt macc n aHeprus
CBS13M HYKITOHOB B sigpe. [leneHune n cuHTes saep. AaepHas sHepreTuka. Puanka aneMeHTapHbIX
yactuy. CTaTMCTUYECKUI XapaKTep NPoLECCOB B MUKpomMMpe. AHTUYacTMubl. leMoHCcTpaumn. -
doToadhpekT. - JInHenyaTble CNEKTPbI N3nyyeHus. - fllasep. - CHETUMK MOHU3NPYIOLLINX YacTul,
JTabopaTtopHbie paboTbl - HabntogeHne cnnoLwHoro u IMHen4YaToro CNekTpoB. ANeMeHTapHbIe
YyacTuubl QNeMeHTapHbIE YacTuLbI.

TemaTnuyeckoe NnnNaHUpPoOBaHME 3aHATUN

Ne Konuyectso
Tema Twun paboTbl 060
n/n YacoB
_ 1 JlabopaTopHas paboTta ucpposas nabopatopu:
MN3yyeHne konebaHun patop P Lincpp partop
1 yCKOpeHus (akcenepome
NPY>XMHHOIo MasiTHMKa , ‘
3a[jaHHOW XeCTKOCTH, Ip
Onpegenexuve konnyecTaa 1 JlaBopaTopHas pabota | Liudpposas nabopatopus
2 | TennoTbl NpW HarpeBaHumn n Temneparypbl, Karopume
oxXrnaxkgeHuu €MKOCTU, BECBI.
M3yyeHne nocrnenoBaTensHOro u 1 JlabopaTtopHas pabota
Lingposas nabopatopus
3 | napanneneHoOro coeaMHeHus
HanpspKkeHus
NPOBOAHUKOB
N3mepeHne paboTbl U MOLLHOCTH 1 LUndposas nabopatopus
TOKa HanpsPKeHNs!, UCTOYHUK T
4 JlabopaTtopHas paboTa
npoBoAa, 2 NaMnoYku pe
pesuncTop, Koy
N3yyeHune 3akoHa Oma ans 1 Lincposas nabopatopus
5 | nonHon uenu JlabopaTopHast paboTa | HaNpPsKEHWUs!, UCTOYHUK T
coeavHUTENbHbIE NPOBO
N3yyeHne marHMTHOro nons 1 ucpposas nabopatopu:
6 y JlTabopaTopHas paboTa Lindop paTtop
corneHovaa HanpsbKkeHWs!, coneHon,
3akoH NMackansa. OnpegenexHve 1 ucpposas nabopatopu:
7 beA MpakTnyeckas pabota Lindop partop
JAaBIEeHNS XNOKOCTU 10 kMa, wraTune, paboya
ATmocdepHoe u 1 Lindpposas nabopatopus
8 | bapomeTpuyeckoe gaBneHue. MpakTuyeckas paborta aTMochepHOro 1 OTHOCY
Marge6bypckue nonywapus rpy3 10 Kr, BaKyyMHbIN H
OnpegeneHve ygernbHom 1 Lindpposas nabopatopus
9 | TennoemKoCTM BellecTBa MpakTnyeckasn paboTta Temneparypbl, LUTATUB, |
€MKOCTb C BOOMW, Xerea
M3yyeHune npouecca KuneHus 1
10 y ot MpakTnueckas pabota | Lndposas nabopatopu:
BOAbI TemMnepaTypsl, LUTATUB ,




COlb.

WccneposaHne |/|306apHoro

Lindposas nabopatopus

11 | npouecca (3akoH 'en — Jltoccaka) MpakTuyeckas pabota n TemnepaTypbl, LUTATUB
OEeMOHCTpaLMmn ra3oBbIX
MccnegoBaHue N3oxopHoOro ucpposas nabopatopu:
12 A P MpakTuyeckasa paboTta Lindop batop
npotiecca n Temnepatypsbl, LUTaTuUE
13 WcecnegoBaHne n3otepMmn4ecKkoro MpakTuyeckasa paboTta Lndposas nabopaTtopus
npotiecca n Temnepartypa, LuTaTus.
[MonyyeHwne TennoTbl Npu TPEHUN JeMoHCcTpaLnoHHble Lincbposas nabopatopus
14 | nynape 9KCMEPUMEHTHI MKOM Temnepatypbl, ABE
NNacTUHKW, MOMNOTOK.
SneKkTpnyeckmin ToK B [eMoHCTpauMoHHbIE Lincposas nabopatopus
15 | anekTponutax 3KCMEPUMEHTHI naHernbKka ¢ ABYMS SMeKT
noBapeHHas Conb,
WccnepoBaHue marHMTHOrO nonsg Lingposas nabopatopus
[eMOoHCTpauUMOHHbIe
16 | npoBOAHMKA C TOKOM MarHMTHOro Mong, wraTy
3KCMEPUMEHTHI g
NPOBOAHVK, NNUHENKa, pe
HemoHcTpauus paboTbl LUndposas nabopartopus
17 | @nexTpomarHuTa JeMoHCcTpaLnOoHHbIe MarHMTHOro nons, UCToM
3KCMEPUMEHTHI peocTar, KoY, MarHUTH:
nposoja.
CamonHayKLmMs Npu 3amblkaHUY 1 [eMOoHCTpaLMOHHbIe Lingposas nabopatopus
18 | PasmbikaHnm uenu 3KCMEPUMEHTHI TpaHcdopMaTop yHUBEP
noAacTasKax , KIoY , Heo
coefMHUTENbHbIE NPOBO
N3mepeHne xapakTepucTumk MepemMeHHbIN ToK Lindbposas nabopatopus
19 | nepemeHHOro Toka ocuunnorpad, 3ByKOBOM
ocumnnorpadom. nposoja.
AKTMBHOE COnNpoTUBMNEHNE B LLenu lMepemeHbI TOK Lincposas nabopatopus
20 | nepmMeHHOro Toka ocuumnnorpad, 3ByKOBON
360 Om, coeanHUTENBHE
EMKoOCTb B Lienu nepeMeHHOoro Lincposas nabopatopus
21 | Toka [MepemeHHbI TOK ocuunnorpad, 3ByKOBOM
COefMHUTENbHbIE NPOBO
MHOyKTMBHOCTL B Lenmu LUndposas nabopatopus
NnepemMeHHoro Toka - ocumnnorpad, 3ByKOBON
22 P [MepemeHHbIN TOK 4 pac, 38y
COefMHUTENbHbIE NPOBO
0,33 MIH.
3atyxatowme konebaHuin lMepeMeHHbIN TOK Lindposas nabopartopus
23 ocuunnorpad, 3ByKOBOM
coefMHUTenNbHbIE NPOBO
0,33 MIH, KoHAEeHcaTOop |
B3aanmounHaykuus. lMepemMeHHbIN ToK Undposas naGopatopys
24 | TpaHcopmatop ocumnnorpad, 3ByKOBOVA

MHOrOOOMOTOYHbIN TPaH




25

3akoH Oma ang yyacTka uenm

NoCTOAHHBLIN TOK

Lndposas nabopatopus
HanpsPKeHUs1, PesncTop (
NCTOYHUK TOKa, KoY, CO

26

MocnepoBaTtenbHOe coeguHeHne
NPOBOAHMKOB

[NocTOAHHBIN TOK

Lndposas nabopaTtopus
HanpsHKeHus1, 2 Pe3NCTO]
pesuctop 360 Om nctoy
COeMHUTENbHbIE NPOBO

27

MapannenbHoe coeguMHeHne
NPOBOAHNKOB

NocTOAHHBbIN TOK

Lndposas nabopaTtopus
HaNPsPKEHUS, 2 PE3UCTO]
peauctop 360 Om ncrtoy
COeaMHUTENbHbIE NPOBO

28

CwmellaHHoe coeguHeHne
npoBOAHNKOB

[NocTOAHHBIN TOK

Lindposas nabopatopus
HanpsXeHus1, 2 Pe3NCTO]
2 pesuctopa 360 Om uc
COeanHNTENbHbIE NPOBO,

29

3aBucuMocTb MoLlHocTu 1 KIMA
WCTOYHUKA OT HanpsXeHUs Ha
Harpyske

[NocTOAHHBIN TOK

Lndposas nabopaTtopus
HanpsKeHUs!, UCTOYHUK T
KntoY, coeaNHUTENbHbIE

30

Peoctat. YnpaBneHue cunom
TOKa B uenu. lenutens
HanpskeHus

[NocTOAHHBIN TOK

LUndposas nabopatopus
HanpsPKeHUs!, UCTOYHUK T
peauctop 360 OM Kntou,

31

N3mepeHne paboTbl U MOLLHOCTH
ToKa

NocTOAHHBIN TOK

Lingposas nabopatopus
HanpspKeHNS!, UCTOYHUK T

32

BonbT-amnepHas
XapakTepucTumka
nonynpoBOgHWKOBOro Anoaa

NocTOAHHBIN TOK

Lingposas nabopatopus
HanpsPKeHNS!, UCTOYHUK T
NpoBOAa, MONYNPOBOAHY

33

3akoH [xoynsa JleHua

NocTOAHHBIN TOK

LUndposas nabopatopus
HanpshkeHWsl, Temnepary
coeanHUTENbHbIE NPOBO

34

Pa3bop npoBeaeHHbIX paboT

Vicnonb3oBaHHas nutepaTtypa
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