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I[InanupyemMble pe3y/ibTaThl

BbINyCKHUK HAY4YUTCSH:

e cobnofaTtb npasuna 6e30MacHOCTM M OXpaHbl Tpyda npu pabote € y4yebHbIM U
nabopaTopHbIM 060pYy0BaHKEM;

e TOHVMMATb CMbIC/T OCHOBHbIX (PU3MYECKMNX TEPMUHOB: (PU3NYECKOE Tesno, (hnsnyeckoe
ABNEHNe, (U3NYECKasA BENIMUMHA, eANHULbI U3MePeHUs;

e pacrosHaeaTb MPO6/EMbI, KOTOPblE MOXHO PEWWUTb MNPU MOMOLWM  (HM3NYECKUX
METOLOB; aHa/IM3NPOBaTb OTAE/IbHbIE 3Tanbl NPOBELEHNS UCCNeA0BaHUIA U MHTEPNpPeTUPOBaTh
pe3ynbTaTbl HAOMOAEHWUIA U OMbITOB;

e CTaBWTb OMbITbl MO UCCMELOBAHUIO (DU3NYECKMX ABNEHWUIA MW (DU3NYECKUX CBOWCTB
Ten 6e3 MCMoMb30BaHUSA MPAMbIX M3MEPeHWiA; Npu 3Tom (opMynnpoBaTb Npobnemy/3afavy
y4e6HOro aKCrnepumeHTa; cobupatb YCTaHOBKY U3 MPes/IoXeHHOro 060pya0BaHuUs; NPOBOAUTb
OMbIT 1 (HOPMY/IMPOBATL BbIBOAbI.

MpuMeyaHue. Mpu NpoBeAeHUN UCCNefoBaHUs (U3NYECKUX SBNEHUA WU3MEPUTESbHbIE
npubopbl  MCMNONL3YKTCA NUWb KakK [JaTYMKU U3MEPEHUA (PU3NYECKMX BEeNMYMH. 3anucu
rMoKasaHWii NpsAMbIX U3MEPEHUI B 3TOM Cly4yae He TpebyeTcs.

e OHVMAaTb POJib 3KCNEPUMEHTA B NOMYYEHUW HAYYHOIN MH(hOPMaLNK;

e MPOBOAUTb NPSAMblE U3MEPEHWNA (U3NYECKUX BEIMYMH: BPeMs, pacCTosHWe, macca
Tena, 06beM, cuna, TemnepaTypa, aTMOCepHOe AaB/ieHue, BNaXKHOCTb BO3AyXa, HanpshkeHwue,
cuna TOKa, pafduaumOHHbIA ()OH (C MCMNOMb30BaHMEM [03MMETPa); MpPU 3TOM BbIGUPaTH
ONTUMa/bHbIN COCO6 M3MEePEHUs U UCNO/b30BaTh MPOCTeNLLIME METO/bI OLEHKM MOTrPeLLHOCTENR
N3MEPEHNIA.

MpumeyaHue. JTiobasd yyebHas nporpaMma fo/mkHa 0b6ecneyrBaTb OBafeHe MpAMbIMA
N3MEPEHUAMU BCEX MEPEUNCTIEHHBIX PU3NYECKNX BEMIMUMH.

e [POBOAMTb WCCNeAOBaHWe 3aBUCMMOCTEN (PU3NYECKUX BEIMUYMH C WCMONb30BaHWEM
NPAMbIX W3MEPEHMWIA: MpU 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (DMKCUPOBATb pe3y/bTaThbl
MoJly4eHHOW 3aBUCUMOCTU (IM3NYECKUX BEIMYMH B BUAe TabnuL, W rpaurKkoB, fenaTb BbiBOAbI
Mo pe3ynbTaTam UccnefoBaHus;

e MPOBOAUTb KOCBEHHblE W3MEPEHNA (PU3NYECKUX BEIMYMH: MPU  BbINOSHEHNM
N3MEPEHNA cobmpaTb 3KCMEePUMEHTa/IbHYIO YCTaHOBKY, Cneays MpeasiIoKeHHOW WHCTPYKLMK,
BbIUMCNIATb 3HAYEHME BENNUNHBI U aHaIN3MPOBaTb NONYYEHHbIE Pe3y/bTaTbl C YHETOM 3aaHHOM
TOYHOCTW U3MEPEHUNA;

e aHa/M3MpPOBaTb CUTyaLMN NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaTb B HUX
NPOSIBNIEHNE U3YYEHHbIX (PU3NYECKMX ABMEHWIA WNWM  3aKOHOMEPHOCTEM W MPUMEHSTb
VIMEIOLLMECS 3HAHWA NS X 06bACHEHWS;

e MOHVMAaTb MNPUHUMMNbI [EeACTBUA MallnH, MPUOG0POB U TEXHUYECKUX YCTPOMCTB,
YCNOBUS NX 6e30MacHOro NCNo/b30BaHNSA B MOBCEAHEBHOM XMN3HU;

e 1ICMO0/b30BaTb MPW BbINOMHEHUN YUYeOHbIX 3a7a4 HayYHO-MOMyNApPHY NMTepaTypy o
(hM3NYECKNX ABMIEHUSAX, CMIPaBOYHbIE MaTepuasibl, PeCypcbl IHTEpHET.

BBIHYCKHI/IK MOJYYUT BO3MOKHOCTDb HAYYMTbCH:

e 0CO3HaBaTb LIEHHOCTb Hay4HbIX WCCNEeJOBaHWA, ponb (U3NKM B  pacLUMpeHnu
NpeAcTaBNeHnA 06 OKPYXKaKOLLEM MUPE U ee BKNIaL B YNyYLLeHVEe KaueCTBa XXN3HY;

e 1ICMO0/b30BaTb NPUEMbI NOCTPOEHUS (IU3NYECKMX MOLeNel, Noucka 1 GopMyMpoBKK
[0Ka3aTeNbCTB BbIABMHYTLIX TMMOTE3 N TEOPETMYECKMX BbIBOAOB HAa OCHOBE 3MMMPUYECKM
YCTaHOB/IEHHbIX (DAKTOB;

e CpaBHMBATb TOYHOCTb W3MEPEHUS (PU3NYECKMX BEIMYMH MO BEINYMHE  UX
OTHOCUTE/IbHOW NOrPeLUHOCT MPY NPOBEAEHNN MPAMbIX U3MEPEHNI;



e CaMOCTOSTe/IbHO MPOBOAUTb KOCBEHHbIE WM3MEPEHUS U UCCNeLOBaHUA (PU3NYECKNX
BE/IMYMH C UCMOMb30BAHMEM Pa3/IMYHbIX COCOO0B N3MEPEHUS (IN3NYECKX BETMYMH, BbIOUpaTb
CpefcTBa M3MEpPeHMsi C YYeTOM Heo6XOAMMON TOUYHOCTU WU3MepeHuii, 060CHOBbLIBATL BbIOGOP
cnocoba n3MepeHus, afeKBaTHOro MoCcTaB/IEHHON 3afadve, MPOBOANUTL OLEHKY [OCTOBEPHOCTU
NonyYeHHbIX Pe3ynbTaToB;

e BOCMPUHMMATb WH(OPMaLuio  (M3NYECKOro COAEPXKaHWA B Hay4YHO-MOMY/SPHOM
NATepaType M CpefcTBaxX MacCOBOM MHMOPMALMKW, KPUTUYECKM OLEHMBATb MOMYYEHHYHO
VHOPMaLMIO, aHaNN3NPYS ee COAepXKaHWe U aHHble 06 NCTOUYHMKE MHpopMaLmu;

e C03/aBaTb COOGCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLLEHNS O (IU3NYECKUX SBNEHUAX
Ha OCHOBE HECKO/IbKMX MCTOYHMKOB UHOpMaLMK, CONMPOBOXAATb BbICTYM/IEHME Npe3eHTauuen,
YUMnTbIBas 0CO6EHHOCTUN ayanTOPUN CBEPCTHUKOB.

MexaHnuueckne siBJeHUS

BbInyCKHUK Hay4YuTCH:

e pacrnosHaBaTb MexXaHW4ecKune fBMEHNUSA U OOBSACHATb HA OCHOBE MMEIOLLMXCA 3HAHUIA
OCHOBHbIE CBOWMCTBA WM YCNOBWUA NPOTEKAHUA 3TUX SBNEHMIA: PaBHOMEPHOE N HEpaBHOMEPHOe
[BVWKeHVEe, paBHOMEPHOE M PaBHOYCKOPEHHOE NPSMONMHENHOe [ABWMXXEHWE, OTHOCUTENbHOCTb
MeXaHWYeCcKoro ABWXeHWs, CBOOOAHOe MajeHue Tes, paBHOMEPHOE [ABMXXEHME MO OKPY>KHOCTMU,
VHepLuus, B3aMOLENCTBUE Te/l, peakTUBHOE ABVXKEHWe, nepefaya AaBfieHNs TBEpAbIMA Tenamu,
XUOKOCTAMWU M rasamu, aTMOC(EpHOe AaBfieHue, MaBaHWe Tes, paBHOBECME TBEPAbIX Ten,
VMEILLMX 3aKPEern/IeHHYH OCb BpalleHus, KosebaTenbHOe [BWKEHWE, Pe30HaHC, BOJIHOBOE
ABWXeHMe (3BYK);

e ONUCbIBaTb W3Y4YeHHble CBOMCTBA TeN W MeXaHWYeCKMe SABNEHUS, UCMOo/b3ys
(hn3nyecKmne BENNUNHbI: MYTb, NepemMeLLEeHNe, CKOPOCTb, YCKOPeHNe, neprog, obpalleHns, mMacca
Tena, NJOTHOCTb BeLLecTBa, cuna (cuna TSKEeCTW, cuna ynpyroctu, cuna TPeHus), LaBfeHue,
UMNYNbC Tena, KWHeTUYecKas 3Heprus, MoTeHUMalbHas 3HEeprus, mexaHudeckas paborta,
MexaHuyeckas MowHocTb, KI1[ npu coBeplieHUM paboTbl C WCMOMAb30BaHWEM MPOCTOro
MexaHu3ma, cuia TPeHus, aMnanTyga, Nepuos U YactoTta KonebaHwin, AnMHa BONHbI U CKOPOCTb
€e pacrnpocTpaHeHWs; Mpyv  ONWCaHWM NPaBWUIbHO  TpPakTOBaTb  (PU3UYECKWIA  CMbICN
MCNONb3YEMbIX BENNYUH, WX 0003HAYEHUA W eAVMHULbI U3MepPeHUs, HaxoauTb (OpMYyIbl,
CBA3bIBAIOLLME JaHHYK (PU3NYECKYHO BENNYMHY C APYTMMU BEMYMHAMM, BbIYUCIATL 3HAYEeHue
(DM3MYECKOI BENTMUMHBI;

e aHa/M3MpoBaTb CBOWCTBa Te/, MeXaHU4YecKume SBAEHMS M MNPOLECChl, WUCMONb3ys
(PM3MYeCKMEe 3aKOHbI: 3aKOH COXPaHeHWUs 3HepPruun, 3akKOH BCEMWPHOIO TArOTEHWA, MPUHLMN
cyneprnosvuum cun (HaxoxxaeHue pasHogencTByrowein cunbl), I, 11 v 11l 3akoHbI HbHOTOHA,
3aKOH COXpaHeHusa UMNynbca, 3akoH [yKa, 3aKoH [lackana, 3akoH Apxumena; npu 3TOM
pasnnyath CI0BECHYIO (DOPMY/IMPOBKY 3aKOHA U ero MaTeMaTnyeckoe BblpaXKeHUe;

e pa3fnyaTb OCHOBHblE MPU3HAKN WM3YYEHHbIX (DU3NYECKMX MOAENein: maTepuaibHas
TOYKa, MHEepLMabHasa CUCTEMa OTCUETA,

e pewatb 3agayun, UCNonb3ys PU3NYECKMe 3aKOHbI (3aKOH COXPaHEeHMs 3HEPruu, 3aKoH
BCEMMPHOro TAroTeHusa, npuHUMn cynepnosuumn cun, I, 11 n 1l 3akoHbl HbIHOTOHa, 3aKOH
COXpaHeHWs uMnynbca, 3aKoH [yKa, 3akoH [lackand, 3akoH Apxumeaa) u  (opMmysibl,
CBA3bIBAOLLME (PU3NYECKME BeNMUYMUHBLI (MYTb, CKOPOCTb, YCKOPEHWe, Macca Tena, NI0THOCTb
BelLlecTBa, cuna, AasfeHue, UMNYNbLC Tena, KMHETUYECKasa 3Heprus, noTeHUManbHas 3Heprus,
MexaHunyeckasa paboTta, mMexaHuyeckas MOWHOCTb, KI[ npocToro mexaHwsma, cuia TPeHus
CKONbXXEHWSA, KOI((IULMEHT TPEHUSA, aMNANTyAa, Neprog 1 YacToTta KonebaHwit, fiMHa BOSHbI U
CKOpPOCTb €e pacnpoCTpaHeHMs): Ha OCHOBE aHa/n3a YCMOoBMS 3afayn 3anucbiBaTb KpaTKoe
YCNOBMWe, BbIAENATb (DM3NYECKUE BENNYUHBI, 3aKOHbl M (DOpPMY/bl, HeobXoAuMble AnA ee
PeLLeHNs, NPOBOANTL pPacyeTbl M OLEHMBATb PeaslbHOCTb MOSTYYEHHOr0 3HAYEHWS (PU3NYECKOIA
BE/INYMHBI.

BbIHyCKHl/IK IMOJYYUT BO3MOKHOCTD HAYYHUTHCH:

e 1ICNO/Mb30BaTb 3HAHUS O MEXaHWYECKUX ABMIEHWUAX B MOBCEAHEBHOW XXWU3HW /1S
obecneyeHns 6e30MacHOCTM NpU obpalleHnn ¢ NpMbopaMm U TEXHUYECKMMU YCTPOACTBaMu,



[/ COXPaHeHWsi 340p0Bbs U COBMOAEHNA HOPM 3KOMIOMMYECKOrO MOBEAEHNS B OKPYXKatoLLel
cpefe; MNPUBOAWTL  MPUMEPbI  MPaKTUYECKOro  UCMO/Mb30BaHUA  (PU3NYECKMX 3HAHWWA O
MEXaHUYECKNX ABMEHUAX U (DU3NYECKUX 3aKOHaX; MPUMepbl UCMO0b30BaHNA BO30OHOB/SAEMbIX
WCTOYHMKOB  3HEPruun;  3KONOTMYECKMX  MOCMeACTBUIA  UCCNefoBaHUA  KOCMUYECKOro
MPOCTPaHCTB;

e pa3nnyatb rpaHuLUbl MPUMEHUMOCTUN (DU3NYECKMX 3aKOHOB, MOHWMATb BCEOOLLMIA
Xapaktep (yHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEeHWs MeXaHW4ecKOn 3Heprumv, 3akoH
COXPaHeHNs MMMy/bca, 3aKOH BCEMUPHOIO TArOTEHWSA) U OrpPaHWYEHHOCTb WCMO/b30BaHNA
YaCTHbIX 3aKOHOB (3aKoH "'yKa, Apxvumesa v ap.);

e HaxoauTb afeKBaTHYI0 MpPeAsiIOKEHHON 3ajade (DU3MYECKYD MOJenb, paspeLuaTb
npobseMy Kak Ha OCHOBE MWMEILMXCA 3HAHWA MO MeXaHWKe C  UCMo/b30BaHUEM
MaTemMaT14yecKoro annapara, Tak ¥ Npu NomoLLM METOLO0B OLEHKMU.

TenjioBbie sIBJIEHMSI

BbBINyCKHUK HAYYHTCH:

e pacrosHaeaTb TEMN/OBble fABNEHWUS W OOBACHATL Ha 6ase MMEKLWMXCA  3HAHWN
OCHOBHbIE CBOMCTBa WM YC/IOBUSA MPOTEKAHUA 3TUX ABMEHUIA: AUddy3ns, U3MEHeEHNe 06bemMa
TeN Mpu HarpeBaHUM (OXNaKAeHuKn), 60NblIas CXKMMAEMOCTb rasoB, Masias CXMMAaemMoCTb
XWUOKOCTEA W TBepAbIX Tes; TEenjioBoe paBHOBECWE, MCMapeHWe, KOHAeHcauus, NiaB/eHue,
KpuUCTa/iNn3auns, KuneHue, BMXKHOCTb BO34yXa, pas/iMyHble Cnocobbl Tenaonepegayn
(TEnNonNpoBOAHOCTb, KOHBEKLMA, U3/yYeHWe), arperaTHble COCTOAHMS BeLLEeCTBa, MOr/oWweHme
SHeprMM npyu UCMapeHun XXUAKOCTU W BbIfeNleHNe ee MpU KOHAeHcauMu napa, 3aBMCMMOCTb
TemnepaTypbl KUMeHWS OT LaB/IEHNS;

e ONUCbIBaTb M3YYeHHble CBOMCTBA Te/ U TEMNJIOBbIE ABMEHUS, UCMOMb3YSA (PU3MNYECKME
BE/IMYMHbI: KOMIMYECTBO TeM/0Tbl, BHYTPEHHSAS 3Heprus, TeMneparypa, yae/lbHas Tenji0eMKoCTb
BeLleCTBa, YfAefbHad TennoTa MnaBfeHus, yAe/fbHasa Tensjota napoobpasoBaHus, YaenbHas
TennoTa CropaHusi TONAMBa, KO3IMMUUMEHT MOME3HOro AeNCTBMS TENIOBOrO ABUraTens; npu
OMMCaHWN MpaBWU/IbHO TPaKTOBaTb (IM3NYECKUA CMbIC/T  UCMO/Mb3YEMbIX BEMIMYMH,  UX
0003HaYeHNsa 1 eAVHNLbI N3MEPEHUS, HAXOANUTL (DOPMY/Ibl, CBA3bIBAOLLME JAHHYHO (PU3NYECKYHO
BE/MUYNHY C APYTUMU BEIMYMHAMM, BBIYUCIATL 3HAYEHWE (PU3NYECKOW BEIMYMHBI;

e aHa/M3MpOoBaTb CBOWCTBA Tesl, TEM/0BbIE ABNEHUS U NMPOLECCHI, UCMOMb3YS OCHOBHbIE
MOJIOXKEHNS aTOMHO-MOJIEKY/IAPHOIO YYEeHWA O CTPOEHWM BeLecTBa W 3aKOH COXpaHeHus
3Heprum;

e pas/inyaTb OCHOBHbIE MPU3HAKWM U3YYeHHbIX (IU3NYECKUX MOLENe CTPOEHWUS rasos,
XNOKOCTEW 1 TBEPAbIX Ten;

e MPUBOAWTL MPUMEPbI MPaKTUYECKOr0 WCMOMb30BaHUA (PU3NYECKMX 3HAHWIA O
TEnsIoBbIX ABMEHUAX;

e peLwiaTb 3afayun, UCNOMb3ys 3aKOH COXPaHEHWs 3HepPrum B TEM0BbIX Mpoueccax u
(hopmysibl, CBA3bIBalOLME (U3NYECKMe BenMUYUHbl  (KONMYeCTBO TEN/IoThbl, TeMnepartypa,
yfenbHad TennoeMKOCTb BeLllecTBa, YAenbHad TennoTa MiaBfeHns, YyhenbHad TennoTa
napoobpa3oBaHus, yaenbHas TenaoTa CropaHus TOMAnBa, KO3PMULMEHT MONe3HOro AencTBus
TEnsoBOro fABWratens): Ha OCHOBE aHa/M3a YC/OBMUA 3afayv 3anucbiBaTb KpaTKoe YCNOBME,
BblAENATb (PM3NYECKME BEIMUMHBI, 3aKOHbl U (POPMY/bl, HEO6XOAUMblE A/ ee peLleHus,
NPOBOANTbL PacyeTbl U OLEHMBaTb PeaslbHOCTb NONYYEHHOIO 3HAYEHNS (IM3NYECKOI BENNUNHDI.

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTD HAYIUTDHCH:

e ICNOMb30BaTb 3HAHUS O TEMOBbIX SABMEHWUAX B TMOBCEAHEBHOW >KWU3HU  ANA
obecriedeHns 6e30MacHOCTY NpW obpaLleHnn ¢ NpudopamMm 1 TEXHUYECKUMU YCTPOMCTBAMU, A1
COXpaHeHUs 340P0BbA M COBMHOAEHMS HOPM 3KO/IOMMYECKOr0 MOBEAEHMS B OKpYXKatoLLeli cpeae;
NPUBOAUTL MPUMEPbI 3KONOTMYECKMX MOCNeACTBMI paboTbl ABUraTeNe BHYTPEHHErO CropaHus,
TENOBbIX U TMAPO3NEKTPOCTAHLMNA;

e pasnyaTb rpaHULbl MPUMEHUMOCTU (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLLWMIA
XapakTep (hyHAaMeHTa/IbHbIX (PU3NYECKUX 3aKOHOB (3aKOH COXPaHeHWs 3HEPrun B TeroBbIX
npoueccax) U OrpaHMYEHHOCTb UCMO0/b30BaHUA YaCTHbLIX 3aKOHOB;



e HaxoOuTb afeKBaTHYIO MpPeANOXeHHOW 3afjadve (DM3UYECKYIO MOAESNb, paspeLuarhb
npobnemMy Kak Ha OCHOBE WMEIOLLMXCA 3HaHWA O TEnoBbIX SBMNEHWUAX C WCMO/b30BaHUEM
MaTeMaTU4YecKoro annapara, Tak 1 npv NMoMoLLy METOZ0B OLLEHKN.

3J16KTpI/I'IeCKI/Ie U MAarHuTHbIC ABJICHUHA

BbpInyCKHUK HAy4YUTCH:

e pacno3HaeaTb 3/1EKTPOMArHUTHbIE ABNEHUA U OOBACHATbL Ha OCHOBE MMEHOLLMXCA
3HaHWA OCHOBHbIE CBOWCTBA WM YCNOBWUA MPOTEKAHWUSA 3TUX SABNEHWIA: 3NneKTpusauns Tern,
B3aMMOJEeNCTBME 3apALOB, 3/MEKTPUYECKU TOK W ero [eiicTBuA (TensioBoe, XMUMUYECKOe,
MarH1UTHOE), B3aMMOZENCTBNE MarHUTOB, 3N1EKTPOMArHUTHaA UHAYKLUMSA, AeACTBUE MarHUTHOMO
Mons Ha MNPOBOAHMK C TOKOM W Ha [BWXKYLLYIOCA 3apshKeHHYH 4acTuuy, [JeicTsue
3NEKTPUYECKOro NONSA Ha 3apsXKEHHYI YacTuLy, 3/M1eKTPOMarHUTHble BOJIHbI, MPAMOIMHENHOe
pacnpocTpaHeHvie CBETa, OTPaXKEHWE U NPenoM/IeHne CBeTa, AMCMepcus CeeTa.

e COCTaB/ATb CXEMbl 3MIEKTPUYECKMX Liener € nocnefoBaTeNbHbIM U napasiie/bHbIM
COeAVHEHNEM 3/1eMEHTOB, pa3Nnyas YCroBHble 0603HAUYEHNS 3/IEMEHTOB 3/IEKTPUYECKMX Lieneii
(MCTOYHMK TOKa, KN4, Pe3nCTop, PeocTar, 1amrnoyka, aMmnepmeTp, BONIbTMETP).

e 1ICMO0/b30BaTb OMTUYECKNE CXEMbI [/15 NOCTPOEHUS U306paXKeHUIA B NIOCKOM 3epKasie
1 cobuparoLLeit IMH3e.

e ONUCbIBaTb M3YYeHHble CBOWCTBA TeN W 3/1eKTPOMArHUTHblE SB/IEHWS, WCMOJb3YH
(hn3nYecKne BENNUMHBI: 3INEKTPUYECKUIA 3apaf, Cuna TOKa, 3NEKTPUYECKOe HampsKeHue,
3NeKTPUYECKOE COMPOTUBIIEHNE, YAeNbHOe COMPOTMBIEHME BELLECTBA, paboTa 3/1EKTPUYECKOrO
Mofif, MOLLHOCTb TOKa, (POKYCHOE pacCTOsiHMe W OMTUYecKasd Cuia JIMH3bl, CKOPOCTb
3N1eKTPOMAarHUTHbIX BOJIH, [JIMHA BOJHbI M 4acTOTa CBETa; MPU OMUCaHUWM BEPHO TPaKTOBaTb
(PM3NYECKNIA CMBICNT UCMONb3YEeMbIX BEIMYUH, WX O0003HAYEHUS U eAMHULBI  U3MEPEHUS;
Haxo4uTb (POPMY/bl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYIO BEIMUMNHY C APYTUMUW BENMYMHAMM.

e aHaNM3MpOBaThb CBOWCTBA TeN, 3MEKTPOMAarHUTHbIE ABMIEHWUS U MPOLECCHI, UCMO/b3YH
(hM3NYECKMe 3aKOHbBI: 3aKOH COXPaHeHWs 3/1eKTPUYECKOro 3apaa, 3akoH OMa /19 yyacTKa Lenu,
3aKOH [koyna-fleHua, 3aKoH MPAMONMHEHOro PacnpoCTpaHeHWs CBeTa, 3aKOH OTpaXKeHus
CBeTa, 3aKOH NpesioM/IeHns CBETa; NPV 3TOM pPa3/inyaTth C/IOBECHYHO (OPMY/IMPOBKY 3aKOHA U
ero MaTeMaTuy4ecKoe BbipaXeHue.

e MPMBOAWUTL NPUMEPbI MPAKTUYECKOr0 WCMONb30BaHMA (PU3NYECKMX 3HaHUA O
3/IEKTPOMArHUTHbIX ABNEHNAX

e peLlaTh 3a7a4u, UCMoNb3ya (PU3NYECKMe 3aKOoHbI (3akoH OMa A/1 yyacTKa Lienu, 3aKoH
[bkoynsa-JleHua, 3aKOH MPAMO/IMHEHOr0 PacnpoCTpaHeHUs CBETa, 3aKOH OTPaKEHWS CBETa,
3aKOH MpPenoM/IeHNs CBeTa) M (hOpMy/ibl, CBA3bIBAIOLLME (PU3NYECKME BENUYMHBI (CUa TOKa,
3NEeKTPUYECKOE HamnpsXeHWe, 3NeKTPUYECKOe COMPOTUBNEHUEe, YAeNbHOe COMpOTUBIIEHME
BeLL,eCTBa, paboTa 3/1eKTPUYECKOr0 NoJs, MOLLHOCTbL TOKa, JOKYCHOE PacCTOsiHWNE U OMTUYecKas
CWna NH3bl, CKOPOCTb 3/EKTPOMArHUTHbIX BOJSIH, 4JIMHA BOJHbI M 4acToTa CBETa, POPMY/ibl
pacyeTa 3/1eKTPUYECKOro COMpoTUBEHWS NMPW MOCNEA0BATENILHOM W NMapaslfielbHOM COeLUHEHUN
MPOBOAHMKOB): Ha OCHOBE aHa/sn3a YC/M0BMA 3afayn 3anucbiBaTb KPaTKOe YCNOBWE, BbIAENATb
(PU3NYECKME BENNYUHBI, 3aKOHbI M (DOPMY/bl, HEOOXOAMMblE [N1S ee peLUueHWs, MPOBOAUTbL
pacyeTbl 1 OLeHNBAaTb PeasibHOCTb MOMYYEHHOr 0 3HAYEHUS (PU3NYECKON BETMUMNHDI.

Bbll’[yCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

® 1ICMO0/b30BaTb 3HaHUA 06 3MEKTPOMArHUTHbIX ABMEHUSAX B MOBCELHEBHOMN XWU3HU A1
obecneyeHns 6e30MacHOCTY NpK 0bpaLleHnn ¢ NpubopaMmn U TEXHNYECKUMMN YCTPOVCTBaMU, AN
COXpaHeHUs 340pOBbS U COOMIOAEHNS HOPM 3KOMOMMYECKOro NMOBEAEHUS B OKPYXKaKoLLelicpese;
MPUBOAUTL NPUMEPbI BIIMAHWUSA 3N1EKTPOMArHUTHBIX U3/TyHEeHWUIA Ha XXUBble OpraHn3Mmbl;

e pa3nnyatb rpaHuLlbl MPUMEHUMOCTU (DU3NYECKMX 3aKOHOB, MOHWMATb BCEOOLLMIA
XapakTep (yHZaMeHTa/IbHbIX 3aKOHOB (38KOH COXPAHEHWs 3MIEKTPUYECKOro 3apsaga) W
OrpaHNYeHHOCTb WCMO/b30BaHMUSA YaCTHbIX 3aKOHOB (3akKoH OMa [A/1f yyacTKa Lenu, 3aKkoH
bxoyna-leHua n gp.);

e 1ICMO0/b30BaTb MPUEMbI MOCTPOEHUA (IU3NYECKUX MOLeNel, Noucka 1 GopmyMpoBKM
[0Ka3aTeNlbCTB BbIABUHYTbLIX MMMOTE3 N TEOPETUYECKWUX BbIBOLOB HA OCHOBE 3MMUPUYECKM



YCTaHOB/IEHHbIX (DaKTOB;

e HaxoAuTb afeKBaTHYI MPEeANOXKEHHON 3adaye (M3MYECKYD MOAeNb, paspellaTb
npo6nemMy Kak Ha OCHOBE MMEKLWMXCA 3HaHUA 06 3NeKTPOMArHUTHLIX SBMAEHUSAX C
NCNOb30BaHNEM MaTEMATMUYECKOrO annapara, Tak U Npy NOMOLLX MeTOZ0B OLLeHKMW.

KBanToBbIEe sIBJICHMS

BbINyCKHUK HAYYUTCS:

e pacrno3HaBaTb KBaHTOBble SB/IEHWUA U OODBACHATb Ha OCHOBE WMEHOLLMXCS 3HAHWMN
OCHOBHbIE CBOICTBA WM YCNOBUA MPOTEKAHUS 3TUX SIBMIEHWNIA: €CTECTBEHHAsA N UCKYCCTBEHHas
PafMoaKTUBHOCTb, O-, - W Y-U3/y4YeHUs, BOHUKHOBEHME JIMHENYATOro CrekTpa M3ny4veHus
aTtoma,;

e OMUCbIBaTb M3Y4YeHHble KBaHTOBble AB/IEHUS, WCMOMb3yA (U3NYECKME BENYUHBI:
MacCcoBOe 4mMCc/o, 3apsAfoBOe YWCNO, Mepuog nosypacnaga, 3Heprusa (POTOHOB; MPWU ONMCaHUK
NpaBWNbHO TPaKTOBaTb (HM3NYECKMIA CMbICT WMCMNONb3YEMbIX BEMYMH, WX 0603HAYeHUs ©
eaVHMLbI U3MEPEHUNS; HaxoauTb (OPMYNbl, CBA3bIBAKOLUME AAHHYIO (PU3NYECKYHO BENYMHY C
APYTMMW BETMYMHAMMN, BbIMUCISATH 3HAYEHNe (DU3NYECKOIN BE/TMUMHDI;

e QaHaM3MPOBaTb KBAHTOBblE ABMEHUSA, UCMO/Mb3ya (PU3NYECKME 3aKOHbI 1 NOCTYyNarhbl:
3aKOH COXPaHEHWA 3HEPrun, 3aKOH COXPaHEHUA 3MEKTPUYECKOro 3apdafa, 3akKOH COXpPaHEHUA
MaccoBOro 4ucna, 3aKOHOMEPHOCTW M3Ny4YeHWs W MOr/IoWeHNA CBeTa aTtoMoMm, MNpu 3TOM
pasnnyaTb C/I0BECHYH (hOPMYMPOBKY 3aKOHA M ero MaTeMaTUYecKoe BbIPaXKEHWE;

e pasfiMyaTb OCHOBHble MPU3HAKM MfaHeTapHOM MoJeNn aToma, HYK/IOHHOW MOAenu
aTOMHOro s4pa;

e TMPUBOAMTL MPUMEpPbl MNPOSBAEHUA B MPUPOAE W NPaKTUYECKOro WCMosb30BaHUA
PafMoaKTUBHOCTM, AAEPHbIX 1 TEPMOSIAEPHbIX PeakLmMii, CNeKTPabHOro aHansa.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUUTHCS:

e 1CMOMb30BaTb MOMyYeHHble 3HaHWA B MOBCEAHEBHOM >XM3HM nNpu obpalieHun ¢
npuéopamMmn N TEXHUYECKMMM YCTPOMCTBaMU (CHETUNK MOHU3UPYIOLIMX YacTuL, AO3MMETP), AN1s
COXpaHeHUs 30POBbs 1 COB/IOAEHNS HOPM 3KOJIOrMUYECKOro NOBEAEHMS B OKPY>KatoLLencpese;

e COOTHOCWUTb 3HEPIUIO CBA3M aTOMHbIX SAep C AeDeKTOM Macchl;

e MPUBOAUTL MPUMEPbI BNSHUA PaguMoakTUBHbIX WM3MYHYEHWUIA Ha XXUBble OpraHW3Mbl;
MOHMMaTb NPUHLMN AeACTBUA AO3UMETPA 1 pa3nyaThb YCN0BUSA ero UCNob30BaHWS;

e MOHMMATb 3KONOrnMyeckne npobaembl, BO3HUKAIOLLME MPU UCMOMb30BAHUN aTOMHbIX
ANEKTPOCTaHUMA, M NYTU pelleHns 3TUx npobnem, MepcnekTBbl  MUCMOMb30BaHWS
ynpasnsemMoro TepMosALepHOro CUHTesa.

DJIeMeHTbI ACTPOHOMHHU

BbInycKHUK HAYYHTCS:

e YyKa3blBaTb Ha3BaHMs MNniaHeT CONHEYHOW CUCTEMbI; pa3nnyaTb OCHOBHbIE MPU3HAKK
CYTOYHOr0 BpaLleHus 3Be3[HOro Heba, ABWXKeHus JlyHbl, ConHua M NnaHeT OTHOCUTENIbHO
3BE3[;

e [OHMMAaTb PasINuna MeXAy refMOLEHTPUYECKON N TeOLEHTPUYECKOM CucTeMamMu
Munpa;

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

e VyKa3blBaTb 0O6LUME CBOWCTBA WM OTANYMS MNNAHET 3EeMHOW Tpynnbl WU MNJaHeT-
rMraHToB; MasibiX Ten COMHEYHOWN CUCTEMbI U BOMbLUMX NMAHET; NOMb30BaTbCA KapToi
3Be3[1HOro Heba npv HabNAeHNAX 3Be34HOM0 HEeba;

e pa3nMyaTb OCHOBHbIE XapaKTEPUCTUKK 3Be3[ (pa3mep, LBET, TeMneparypa)
COOTHOCUTb LBET 3Be3[bl C ee TeMmnepaTypoil;

e pa3nnyath rMNoTesbl 0 NPOMCXOXKAeHN CONHEYHOW CUCTEMDI.



Conep:xanue

dun3nyeckoe 0b6pa3oBaHME B OCHOBHOW LLIKO/E AO/MKHO 06ecrneunTb (POPMMpPOBaHME Yy
obyyvaloLmxca nNpeAcTaBieHU 0 HayyHOM KapTUHE MMpa — BaXXHOIO pecypca Hay4yHo-
TEXHUYECKOr0 Nporpecca, 03HaKoOMJIEHVEe 00yHatoLWmMXCa C (PUINYECKMMU U aCTPOHOMUYECKUMM
ABMIEHUAMMW, OCHOBHBLIMMW MPUHLMNAMN paboTbl MEXaHN3MOB, BbICOKOTEXHO/IOMMYHBIX YCTPOWCTB
W NpubopoB, pasBUTME KOMMETEHUMA B PELUEHUN WHXEHEPHO-TEXHUYECKUX W Hay4HO-
nccnenoBatebCKMX 3aaad.

OcBoeHne yyebHOro npegmeta «®u3nKa» HanpasBfeHO Ha pasBUTME Y 06y4atoLLMXCH

npeacTaBNeHNiA 0 CTPOEHUN, CBOWCTBAX, 3aKOHaX CYLLECTBOBaHWSA U ABVXXEHUA MaTepuu, Ha
0CBOEHME 00YyYaroLLMMMCA 0BLLMX 3aKOHOB 1 3aKOHOMEPHOCTeW NPUPOAHbLIX ABEHWI, CO3AaHne
ycnosuii NS (hOPMUPOBAHNUA  WHTE/NEKTYa/lbHbIX,  TBOPYECKUX,  TPaXKAAHCKMUX,
KOMMYHUKALUMNOHHBIX, MH(OPMALMOHHBLIX KOMNeTeHLMA. ObyyatoLmecs 0BMaLetoT HayYHbIMU
MeTOLaMWN  peLUeHUsi  pas/IMyHbIX TEOPeTUYECKMX U MPaKTUYeCcKUX 3afa4y, YMEHUsMU
(hopmMynnpoBaTb rUMoTesbl, KOHCTPYWPOBAaTb, MPOBOAWUTL 3KCMNEPUMEHTbI, OLIEHMBATL W
aHa/IM31pPoBaThb NOMYyYeHHbIE Pe3y/bTaTbl, CONOCTaBATh X C 0ObEKTUBHLIMU PEASTUAMU XKMU3HMU.

YuebHblli npegmeT «Pusmka» cnocobCTByeT (POPMUPOBaHNIO Y 00YHatOLLMXCA YMEHWIA
6e3omacHO MCnosb30BaTh JflabopaTopHoe 060pYyAOBaHWE, MPOBOAWUTL ECTECTBEHHO-HaY4Hble
nccnefoBaHUA U 3KCMEPUMEHTBI, aHaIM3MPOBaTb MOMYyYeHHble pesynbTaTtbl, NPEACTaBNATb U
Hay4HO apryMeHT1pOBaTh NONyYeHHbIe BbIBOAbI.

N3yueHve npeameta «®Pusmka» B 4acTV (POPMUPOBAHWSA Y 00y4arOLMXCH Hay4yHOro
MVPOBO33PEHNS, OCBOEHUA 06LLeHay4YHbIX METOLOB (HabntofLeHWe, U3MepeHue, 3KCMepUMEHT,
MOZLENNpoBaHue), 0CBOEHUS NPaKTUYECKOro MPUMEHEHUS HaYYHbIX 3HaHWA (U3NKK B XKU3HU
OCHOBAHO Ha MeXNpeAMETHbIX CBA3AX C npeamMetamu: «MaTtematuka», «/HgopmaTuka»,
«XNMUA», «buronoruna, «["eorpadms», «IKONOrns», «OCHOBbI 6e3onacHocTu
YXU3HeaeAaTeNlbHOCTU», «/cTopusa», «JlnTepatypa» 1 ap.

®dusuka u (bnumecmle METOAbI H3YUYCHUS IPUPOABI

®u3mkKa — Hayka 0 npupoge. Pusmnyeckne Tena n AeneHus. HabnwogeHne n onvcaHue
(hM3nNYECKNX ABNMEHUA. DPU3MYECKUIA 3KCrepuMeHT. MogenupoBaHue SBNEHWUA U OOBLEKTOB
npurpoabl.

®Pun3nyeckme BeNMUMHbI U KX WU3MepeHMe. TOYHOCTb W MOrPeLHOCTb U3MEPEHUIA.
MexayHapoaHasa cuctema eauHuL,.

®Pun3nyeckme 3aKOHbl M 3aKOHOMepHOCTU. Pu3nKa U TexHuKa. HayyHblid  MeTop
no3HaHus. Ponb (oU3NKK B (HOPMUPOBaHNM €CTECTBEHHOHAYYHOMW rPamMOTHOCTU.

Mexannueckue siBJeHUA

MexaHnyeckoe [BWXKeHVe. MarepuasibHad Touyka Kak Mofe/b (PU3NYecKoro Tena.
OTHOCUTENBHOCTL MEXaHUYecKoro AswxkeHus. Cuctema otcyeta. PU3MYECKME BeIMYUMHDI,
HeobXo4MMble 1A ONUCAaHWUA [BVXKEHWA W B3aVMMOCBA3b MeXAy HUMK (MyTb, NepemeLleHue,
CKOPOCTb, YCKOPeHMWe, Bpems ABVKeHWS). PaBHOMEPHOe U PaBHOYCKOPEHHOE MPAMOJIMHENHOE
[BVXeHNe. PaBHOMEPHOe [ABMXKEHWE MO OKPYXHOCTW. MepBblil 3aKOH HbOTOHA U UHEpLWS.
Macca Tena. INnoTHoCcTb BellecTBa. Cuna. EAMHMUBLI cvunbl. BTopoli 3akoH HbloToHA. TpeTuid
3aKoH HbloToHa. CBo6GoAHOE NageHue Ten. Cunia TAHKECTU. 3aKOH BCEMUPHOro TAroTeHus. Cuna
ynpyroctu. 3akoH N'yka. Bec Tena. HeBecomocTb. CBSi3b MeX/Y CUMOM TSXECTM U Maccoi Tena.
[vHamomeTp. PaBHOgencTBytowWas cuna. Cuna TpeHus. TpeHue CKOMbXeHWs. TpeHue NoKos.
TpeHune B NpUPOAe N TEXHUKE.

Mnyrbe. 3aKOH coxpaHeHWs nmnynbca. PeakTMBHOE [BMKeHUe. MexaHnyeckas paboTa.
MoLyHoCTb. OHeprus. MNoTeHUManbHas U KMHETUYeCKas 3Heprud. NpespalleHne OfHOro BuAa
MeXaHW4eCKOM 3Heprum B Apyroi. 3aKoH COXpaHeHUs NMOTHON MeXaHWYEeCKON IHepruu.

[MpocTble MexaHW3Mbl. Y CM0OBUS paBHOBECUS TBEPAOro Tesna, MMEHLLEro 3aKkpernieHHy
OCb ABWKeHWs. MOMEHT cunbl. [Jenmp msascecmu mena. Pbluar. PaBHOBECME CUM Ha pblyare.
Pbluyarn B TexHuKe, 6bITy 1 npupoge. MofBuKHbIE U HEMOABMXXHbIE 6/10KN. PaBeHCTBO paboT
MpY UCMOMb30BAHUM MPOCTLIX MeXaHWU3MOB («30/10TOE NPaBUI0 MeXaHUKK»). KoaghgpuuneHTt
MOJIE3HOr 0 eNCTBUA MeEXaHWU3Ma.



[asneHve TBepablX Ten. EAMHWLbLI u3MepeHus faBfieHWs. Cnocobbl  M3MeHeHUs
faBneHns. JasneHve XXMAKOCTEN 1 ra3oB 3akoH lMNackans. [aBneHune XuaKocTn Ha JHO U CTEHKM
cocyga. Coobuwatowmecs cocyfbl. Bec Bosgyxa. ATMOC(epHoe [faBfieHue. W3mepeHue
atmoctepHoro aasneHuns. OnbIT Toppuuennn. bapometp-aHepons. ATMOC(epHoe AaBneHre Ha
pa3fIMyHbIX BbicOTax. 'MapaBnnyeckme mexaHu3mbl (Npecc, Hacoc). [aBneHve XXUAKOCTY 1 rasa
Ha MnorpyXeHHoe B HUX Teno. ApxumefoBsa cuna. NnasaHne Ten 1 cyos Bo3gyxonnasaHue.

MexaHunyeckne KonebaHusi. [epuog, 4YacToTa, amnauTyda KonebaHwiA. Pe30HaHC.
MexaHn4yeckne BOMHbI B OAHOPOAHbLIX cpefax. [nnHa BOMHbI. 3BYK Kak MexaHW4yeckas BOJHa.
['pPOMKOCTb 1 BbICOTa TOHa 3BYKa.

TenjioBble siBJIeHUSI

CTtpoeHure BellecTBa. ATOMbl M MONEKy/bl. TenioBoe [ABUXKEHWE aTOMOB W MOJEKYII.
Anddysuna B rasax, XUAKOCTAX U TBEPAbIX Tenax. bpoyrosckoe dsudicenue. B3aumopgeinctane
(MpuUTsHXKeHWe W OTTa/IKMBaHWE) MOMEKyN. ArperatHble COCTOSAHWUA BellecTea. Pasnnuve B
CTPOEHUN TBEPLALIX TeN, XKNLKOCTEN 1 rasos.

Tennosoe pasHoBecue. Temnepatypa. CBsA3b TemMnepaTypbl CO CKOPOCTLHD Xa0TUYECKOro
[BWKEHUSA YacTuy,. BHYTpeHHAs aHeprus. PaboTta u Tennonepefada Kak cnocobbl M3MeHeHWs
BHYTPEHHen 3Heprum Tena. TennonpoBofHOCTb. KoHBekuus.  M3nyueHue. TMpumepsl
Tennonepefayn B npupoae U TexHWKe. KonnuyecTBo TennoTbl. Y[AenbHas TEMI0eMKOCTb.
Y[OenoHas Tennota CropaHWsa ToMavMBa. 3aKOH COXpaHeHWsa W MNpeBpalleHns 3Heprun B
MeXaHMYeCcKMX W TennoBbIX npoueccax. naBneHne u oTeBepaeBaHNe KPUCTA/IMYECKUX Terl.
Y[oenoHas TensjoTa nnaeneHus. lMcnapeHne u KoHAeHcauums. [1OrnoweHne 3Heprun npu
MCNapeHnn >XWAKOCTU W BblAeNeHne ee nNpu KoHAeHcauun napa. KuneHue. 3aBUCUMOCTb
TemnepaTypbl KWAMEHUs OT [aBfieHns. Y[enbHas TenjoTa napoobpas3oBaHus M KOHAEHCAUWW.
BnaxkHocTb BO3ayxa. PaboTa rasa npu pacwmpeHun. MNMpeobpa3oBaHuUs 3HEPTUWU B TEMJIOBbIX
MallMHax (napoBas TypbuHa, ABuUraTeslb BHYTPEHHEr0 CropaHusi, peakTUBHbIN Asurartens). KMZ
TEI'II'IOBOVI MaLUWHbI. Dkoriocuueckue I’lpO6]ZeMbl UCNOJIb306AHUA MeENIOBbIX MAUWUH.

3J1eKTp0MaFHI/ITHLIe AABJICHUA

AnekTpusauma  GusnYecknx Ten. BsaumopencTeme 3apskeHHbIX Ten. [lBa poja
ANEKTPUYECKNX 3apafoB. [enMOoCTb 3/IEKTPUYECKOro 3apafa. SNeMeHTapHbIA 31eKTPUYECKMin
3apsAn. 3aKOH COXpaHeHUs 3neKTpuyeckoro 3apaga. [1poBOAHWKKW, MONYNPOBOAHUKU 1
N30NATOPbI 3M1EKTPUYECTBA. DNIEKTPOCKON. J/EKTPUYECKOe MOJe Kak OCOObIA BUA MaTepuu.
Hanpsiocennocmo snekmpuyecko2o nos. [LeNCTBME 3NEKTPUYECKOro MOMS Ha 3NeKTpUYeckme
3apafbl. Konoencamop. Duepaus 21eKkmpuyeckoeo noJis KOHOeHCamopa.

DNEKTPUYECKNIA TOK. WICTOYHUKN 3MEKTPUYECKOro TOKa. DNEKTpUYeckast Lenb U ee
COCTaBHble YacTu. HanpaBneHne 1 JeiiCTBUA 3M1IEKTPUYECKOrO TOKa. HocuTeNn anekTpryeckmx
3apsAaoB B MeTasinax. Cuna Toka. SNEKTPUYECKOe HanpskeHre. DNEKTPUYECKOe CONPOTUBIEHME
NPOBOAHUKOB. EAVHULLI CONPOTUBNEHWS.

3aBMCUMOCTbL CW/bl TOKa OT HanpskeHus. 3akoH OmMa Ana yyacTka Lenu. YaenbHoe
conpotuBneHue. Peoctatbl. [locnefosatenbHoe coeAvHeHWe MNPOBOAHUKOB. [lapannensHoe
COefiJMHEeHNe NPOBOLHUKOB.

PaboTa 3/1eKTPUYECKOro Nos Mo MepemMeLleHnIo 3NeKTPUYeCKnX 3apsafoB. MOLHOCTb
3/IEKTPMYECKOro Toka. HarpesaHwe NpPOBOAHMKOB 3/1EKTPUYECKMM TOKOM. 3akoH J[koynsa -
JleHua. AneKTpryecKmne HarpeBaTe/lbHble 1 OCBETUTE/IbHbIE MPUOOPBI. KOPOTKOE 3aMblKaHue.

MarHuTtHoe none. VIHAYKLMA MarHUTHOro nons. MarHutHoe nose toka. OnbIT dpcTeda.
MarHuTHoe nosie MOCTOAHHLIX MarHMToB. MarHutHoe none 3emMIn.  DNeKTPOMArHuT.
MarHuTHoe none KaTylwKu C TOKOM. [prvMeHeHne 31eKTpOMarHuToB. [elicTBre MarHUTHOro
Nnosa Ha MPOBOAHMK C TOKOM W [ABWKYLLYKOCA 3apsKeHHYK vacTuuy. Cura Awmnepa u cuna
Jlopenya. INeKTpoLBUraTe/b. ABMeHNe 31EKTPOMArHUTHOM NHAYKUMA. OnbITbl Dapages.

AneKTpoMarHuTHole  KonebaHus. Konebamenvuwiti  kKommyp.  Dnekmpocenepamop.
Iepemennviii mox. Tpancgopmamop. Tlepefada 3MEKTPUYECKOW 3HEPrUM Ha PacCTOsHUE.
ANeKTPOMarHUTHble BOMHbI U WX CBOWCTBA. [lpunyunsl paouocessu u menesudenus. Buusnue
INIEKMPOMACHUNTHBIX I/lS']ZylleHuIZ Ha Jrcuesvle OpeanHu3mbl.



CBeT — 9aneKkTpoMarHutHasa BofHa. CKOpoCTb CBeTa. WCTOYHMKM cBeTa. 3aKkoH
NPAMONMHENHOro pacnpocTpaHeHVe cBeTa. 3aKOH OTpaXkeHus cBeTa. 10ckoe 3epkaso. 3akoH
npenomseHns ceeta. JInH3bl. POKYCHOE pacCTOAHWE N ONTUYECKas cuia NNH3bI. M1306paxeHme
npeaMeTa B 3epKasie U NUH3e. Onmuyeckue npubopsi. [Na3 KaK ONTUYeECKad CUCTEMA.
[ucnepcusa ceeta. Humeppepenyus u ougpaxyus ceema.

KBanToBBIE SIBJICHUA

CTpoeHune aToMoB. lNnaHeTapHas Moge/b atoma. KBaHTOBbIV XapakTep MOr/ioLeHNs 1
MCNyCKaHWUsA cBeTa aToMamu. JInHeyaTble CNEKTPbI.

OnbITbl Pesepgopaa.

CoctaB atoMHoro sgpa. [IpOTOH, HEATPOH W 3NEKTPOH. 3aKoH JWHLWTEAHA O
MPONOPUNOHANIBHOCTU MacChbl W 3HEPrun. /lehexm macc u sHepeus cesa3u amoMHuIX soep.
PagmoaktmBHocTb. [Mepuopg nonypacnaga.  Anba-usnyvyeHue. Bema-usnyuenue. [amma-
n3nyyeHune. AgepHble peakummn. ICTOUHMKKM 3Heprum ConHua n 3Be3f. FAOepHas 3HepreTuka.
Oxonoeuueckue npodremvt pabomvi AMOMHLIX daekmpocmanyui. JO3NMeTpUa. Brusuue
pac)uoakmueHbzx uaﬂyqum? Ha Jrcuesvle opeaHusmbl.

Ctpoenue u 3BoI0us Beenennoii

["eoueHTpUYECKass W TeNMOLEHTPUYECKass CUCTEMbl Mupa. ®Pusmyeckad npupoga
HebecHbIX Tenl ConHeyHoi cuctembl. MpoucxoxgeHve CONHeYHOW cucTembl. PU3nYecKas
npupoga ConHua n 38e3a. CTpoeHne BceneHHoi. 3sontouns BeeneHHo. MunoTesa bonbluoro
B3pblBa.

IIpumepHbIe TeMBbI J1a00PATOPHBIX U MPAKTHYECKUX PadoT

NabopatopHble paboTbl (HE3aBMCMMO OT TeMaTMYeCKOW MPUHALNEXHOCTM) [AensTcs
crneayoLve TUnbl:

1. MposefeHne NPAMbIX U3MePEHUIA PUNYECKUX BETMYNH

2. PacyeT Mo MnosyyeHHbIM pe3ynbTatam MpAMbIX U3MEPeHWIn 3aBUCMMOr0 OT HUX
napameTpa (KOCBEHHbIE N3MEPEHUS).

3. HabniogeHne sBMeHUA W MOCTAHOBKA OMbITOB (HAa KayeCTBEHHOM YPOBHE) Mo
06Hapy>XeHNt0 (HhaKTOPOB, BANAIOLMX Ha NPOTEKaHWE JaHHbIX SBMEHWA.

4. VccnepoBaHve — 3aBUCMMOCTW  OAHOW  (DU3MYECKOW  BENIMUMHBLI  OT  [pYrol C
MpeLCTaB/IeHNeM Pe3ynbTaToB B BUAE rpadnka nim t1abnuubl.

5. TMposepka 3afaHHbIX MPeAnonoXeHnin (NpsaMble U3MEPEHNS (PU3NYECKUX BENUYUH U
CpaBHEHVE 3ajaHHbIX COOTHOLLEHWUIA MEXIY HUMK).

6. 3HaKOMCTBO C TEXHUYECKMMU YCTPONCTBAMU U UX KOHCTPYMPOBaHMe.

JNiobad paboyad nporpaMma [O/MKHA MpefycMaTpuBaTth BbIMNONHEHME NabopaTopHbIX
paboT BCEX YKa3aHHbIX TWUMOB. BbI6Op TemaTtuknm M uymcna paboT Kaxgoro Tuna 3aBuUCUT OT
0cobeHHoCTel paboyeld nporpammel 1 Y MK.

HpOBeIleHl/Ie NMPAMBIX H3MepeHl/li71 q)l/[3l/[‘leCKI/IX BECJINYHNH
I3mepeHune pasmepos Ter.
i3mepeHne pasmepoB MasibIX Tel.
13mepeHre macchl Tena.
3mepeHne obbema Tena.
3mepeHue cunbl.
3mepeHune BpemeHu npouecca, nepuoga KonebaHui.
i3mepeHme TemnepaTypbl.
3mepeHue faBneHns Bo3ayxa B 6annoHe Nog nopLUHeM.

. VI3mepeHue cusbl TOKa 1 ero perynvMpoBaHme.

10. I3mepeHmne Hanps>KkeHNs.

11. 3mepeHue yrnoB nafieHnsa u NpenoMIeHns.

12. i3mepeHue (hOKYCHOr0 PacCTOSIHWSA JINH3bI.

13. /13mepeHmne pagmnoakTUBHOIO (hoHa.

Pacyer nmo mojiy4eHHbIM pe3yJabTaTaM NPAMBIX H3MEPEHUH 3aBHCUMOI0 OT HUX
napamerpa (KOCBeHHbIe U3MepPeHMs)

1. Vi3mepeHve NIOTHOCTM BeLLECTBa TBEPAOro Tena.

CoNoak~wWNE



OnpegeneHvie KOAP@ULMeHTa TPEHUA CKONbXKEHNS.
OnpefeneHne >XeCTKOCTN NPYXXUHbI.
OnpepeneHvie BbITANKNBAIOLLENA CUMbI, AEACTBYIOLLEA Ha MOTPYXXEHHOE B XXMAKOCTb

~own

Teno.
OnpefeneHve MOMEHTa CUSbI.
13mepeHre CKOPOCTN PaBHOMEPHOTO ABVXKEHUS.
3MepeHue cpefHein CKOPOCTU ABUKEHUS.
13mMepeHre YCKOPEHNA paBHOYCKOPEHHOTO ABVXKEHUS.
OnpegeneHvie paboTbl U MOLLHOCTMW.

10. OnpepfeneHune YacToTbl KOnebaHW rpysa Ha Npy>KUHe 1 HUTW.

11. OnpefeneHvne 0THOCUTENbHON BNaXKHOCTMW.

12. OnpefieneHvie Konn4yecTsa TEMOThI.

13. OnpefeneHve yaenbHOW TeNI0eMKOCTH.

14. 3mepeHve paboTbl 1 MOLLLHOCTU 3/1eKTPUYECKOrO TOKaA.

15. 13mepeHne conpoTUB/IEHUS.

16. OnpefeneHve ONTUYECKOW CUAbI TNH3bI.

17. VccnenoBaHme 3aBUCMMOCTY BbITa/IKMBaKOLLEN CWUbl OT 06bemMa

Morpy>XeHHOiA

4acTu OT NIOTHOCTU XWNAKOCTU, ee He3aBUCUMOCTM OT NIOTHOCTM N Macchl Tena.

18. VccnefoBaHve 3aBUCMMOCTU CWU/bl TPEHUS OT XapakTepa MOBepXHOCTH, ee
He3aBMCMMOCTU OT MAoLaan.

Hao0Jiro1enne siBjleHMid U NMOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHeE) 1O
00Hapy:KeHHI0 GAKTOPOB, BJUSIOIIMX HA IPOTEKAHHUE JAHHBIX ABJICHUI

1. HabntofeHve 3aBUCUMOCTY Mepuoga KonebaHuidA rpysa Ha HUTWU OT [/IMHbI U
He3aB1CKMMOCTM OT MaccChl.

2. HabntofeHve 3aBUCMMOCTI Neproja KonebaHuin rpysa Ha NpyXuvHe 0T Maccbl 1
YEeCTKOCTW.
HabntofeHve 3aBUCMMOCTY [aB/IeHuns rasa oT 06bema 1 TeMneparypbl.
HabntofeHve 3aBUCMMOCTY TeMnepaTypbl OCTbIBatOLLEN BOAb! OT BPEMEHMU.
ccnepoBaHue SBieHWS B3aMMOLECTBUSA KaTyLLKM C TOKOM U MarHuTa.
WccnefoBaHue SBNEHNA 31EKTPOMArHUTHOW NHAYKLUN.
HabntofieHve ABIEHNSA OTPAXKEHNSA U MPENIOM/IEHNSA CBETA.
HabntofeHve aBneHns Aucrnepcun.
OG6Hapy»eHMne 3aB1CMMOCTM COMPOTUB/IEHNS MPOBOAHUKA OT ero napameTpos U

©ooNG
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BeLLecTBa.

10.  WccneposaHne 3aBMCUMOCTM Beca Tefa B XXUAKOCTU OT 06bema Morpy>eHHOM
yacTm.

11.  WccnepgosaHue 3aBUCUMOCTU OHOM  (DM3MYECKOW BeNUYMHBLI OT ApYroin ¢
MpeLCcTaB/IeHneM pe3ynbTaToB B BUAE rpadmka uav t1abnuubl.

12. VccnefoBaHme 3aBUCMMOCTM Macchbl OT 06bema.

13.  WccnepnosaHue 3aBMCYMOCTU MYTU OT BPEMEHW NMPU PaBHOYCKOPEHHOM [BVXKEHUN
6€e3 HauyaNbHOI CKOPOCTW.

14. ViccnepoBaHvne — 3aBUCMMOCTW  CKOPOCTM  OT  BPEMEHM U NyTU  Npu
PaBHOYCKOPEHHOM [BUXXEHUMW.

15. ViccnepoBaHne 3aBUCMMOCTY CUJIbl TPEHWUSA OT CUJbl AaB/IEHUS.

16.  WccneposaHue 3aBUCMMOCTY AehopMaLMmn NPY>XUHbI OT CUMbI.

17. WccnenoBaHme 3aBMCMOCTI Meproa KonebaHuii rpysa Ha HUTW OT A/IMHBI.

18.  WccneposaHWe 3aBMCUMMOCTM  Mepuofa KonebaHWin rpysa Ha Mpy>XWMHe OT
YKECTKOCTU 1 Macchl.

19.  ViccnefoBaHuve 3aBUCHMOCTY CUJTbl TOKA Yepes MPOBOAHMK OT HaMPsKeHUs.

20.  WccnepoBaHue 3aBMCUMOCTM CUJIbl TOKA Yepes 1aMMOYKY OT HarpsXKeHus.

21.  WccnepoBaHwe 3aBUCUMOCTW Yria NPeoMIeHUs OT yria nafeHus.

IIpoBepka 3aJaHHBIX NMPeEANOJIOKeHHH (MPsAMble U3MepeHns] PU3NYEeCKUX BeJMYNH
U CPaBHEHMeE 32/IaHHBIX COOTHOLIEeHU Mexkay HuMH). [lpoBepka runore3

1. MpoBepKa rmnoTesbl 0 IMHENHON 3aBUCMMOCTY AIHBI CTONGMKA XIUAKOCTY B TPYOKe



0T Temneparypbl.
2. MpoBepka  runoTessl 0  MPAMOMA  MPOMOPLMOHILHOCTU
PaBHOYCKOPEHHOM ABVKEHUW NPOLEHHOMY MYTW.
3. poBepka rnnoTesbl: MNpU NocnefoBaTe/lbHO BK/OYEHHbIX NamMMoYyKu U NPOBOLHUKA
VNN ABYX NPOBOAHWKOB HAMPSXKeHWS CKaAbIBaTh HeMb3s (MOXHO).
4. poBepKa npasusa CNoXXeHUA TOKOB Ha ABYX Napa/ie/lbHO BK/THOUYEHHbIX Pe3UCTOPOB.
3HAKOMCTBO C TEXHHYECKHMH yCTpoﬁCTBaMI/I U UX KOHCTPYUpPOBaAHUE
5. KoHCTpynpoBaHue HaKMOHHOWM NIOCKOCTU C 3aaHHbIM 3HaveHnem K/,
6. KoHCTpymnpoBaHue apeoMeTpa 1 UCMbITaHUe ero paboTbl.
7. CbopKa 3NeKTPUYECKON LIeNN 1 N3MEPEHNEe CU/bl TOKA B €€ pas/InyHbIX y4acTKax.
8. C6opka anekTpoMarHuTa v UCnbiTaHue ero 4ercTBumsS.
9. V3yyeHue aneKTpMYeCKOro Asurarens NoCTOAHHOro Toka (Ha Mogenu).

CKOpPOCTW  Mpu

10. KoHCTpyunpoBaHue anekTpoaBurartens.
11. KoHCTpynpoBaHMe Moaenu Teneckona.
12. KoHCTpynpoBaHue MOAeNn NOAKM C 3aaHHOM Ipy30Mo4beEMHOCTBIO.
13.  OueHKa CBOEro 3peHuns 1 noL60p 04KOB.
14, KoHCTpympoBaHMe NpoCTelLLIEro reHeparopa.
15. 3yyeHne CBOWCTB M306paXKeHUs B NNH3aX.
TemaTuuyeckoe NJIAHMPOBAHNE
dusuka 8 kiace
Ne Conep:xxanue maTepuaja KouaunvecTBo
n/n 4acoB
1 MepBUYHBIA MHCTPYKTaX Mo Th. 1
MoBTOpeHMe TeM «MexaHnyeckas paboTta 1 MOLLHOCTb.
KoaththmumeHT nonesHoro aenctens. MoTeHumaibHas 1
KWHeTMYecKasa aHeprus »
2 | Tennosoe ABW>XeHWe. TemnepaTypa. 1
3 | BHYTpeHHss sHeprus. Cnocobbl N3MEHEHNS BHYTPEHHEN 1
3Heprum.
4 | TennonpoBOAHOCTb. 1
5 | KoHBekuusa. N3nyyeHne. 1
6 | KonnuecTso TennoTol. 1
7 | YenoHasa TennoemMmKocTb. 1
8 | Pacuet konnuecTsa TeMNIOTbl, HEOOXOAMMOrO [/11 HarpeBaHuWs 1
Tefla U BblAENSeMOro UM NPU OXaXKAEHWUN.
9 | NabopaTtopHas paboTta «CpaBHEHME KOMMYECTB TeMI0TbI». 1
10 | TabopaTopHasi paboTa «/3mepeHue yaenbHOM TeNN0eMKOCTM 1
TBEPAOro Tena».
11 | SHeprus Tonauea. Y aenoHasa Tennota cropaHus Tonamea. 1
12 | 3aKOH COXpaHeHMA 1 NpeBpaLLeHNs 3HEPTUN. 1
13 | ArperartHble COCTOSIHMA BewecTsa. [naBneHne n oTeepaeBaHne 1
KPUCT/IINYECKUX Ten.
14 | 'padmk nnaBneHns 1 0TBepAeBaHNA KPUCTaIIMYECKMX TEN. 1
15 | ¥YpenbHada TennoTa nnaeneHns 1
16 | NcnapeHwe. Map. MornoLleHne aHeprun. Kunexwve. 1
17 | BnaxHocTb Bo3ayxa Cnocobbl onpefeneHmns BNaXHOCT BO3ayXa. 1
18 | TabopaTopHast paboTa «M3MepeHne 0THOCUTE/IbHOI BNaXXHOCTK 1
BO3JyXa».
19 | YpgenbHasa Tensota napoobpa3oBaHWsA U KOHAEHCALNN. 1
20 | Pabora rasa v napa npu pacLuvpeHun. 1




21 | [OBurartenb BHYTPEHHEro CropaHus 1
22 | Maposas TypbuHa. KIJ tennosoro agsurarens. PelueHune 3aga4 1
Ha pacyeT K1/ TennoBoro Asurartens.
23 | KoHTposnbHas pabota no teMe «TennoBble ABEHNA» 1
24 | AnekTpu3auusa Ten. BzaumoaeicTame 3apsHKeHHbIX Ten. 1
25 | ONeKTPOCKoM. INEeKTPUYECKOE MNOSe. 1
26 | [enumocTb aneKTpuyeckoro 3apsaga. CTpoeHne aTOMOB. 1
27 | O6BACHEHWEe 3NEKTPUYECKUX ABIEHUI. 1
28 | MpoBOAHNKM, HENPOBOAHWKN 3N1EKTPNYECTBA. 1
29 | ONeKTpUYecKuii ToK. VICTOYHNKIM 3M1EKTPUYECKOTO TOKa. 1
30 | SneKTpuyeckas Lienb 1 ee COCTaBHbIE YaCcTW. 1
31 | DNeKTpuYecKnin TOK B MeTannax. [leicTeme 3neKTpUyecKoro Toka 1
32 | Cuna ToKa. V13mepeHmne cunbl TOKa. 1
33 | lTabopaTopHas paboTa «C60pKa 3NeKTPUYECKOA Lienu u 1
N3MepeHNne CU/bl TOKA B ee Pas/InyHbIX yHacTKax».
34 | SNeKTpUYecKoe Hanps>KeHune. 3MepeHmne HanpsxkeHus. 1
35 | /labopaTtopHas paboTa 1
«/13mMepeHMe  HanpsXeHWs  Ha  pas/IMyHbIX  y4yacTKax
NocneaoBate/lbHOM 3/IEKTPUYECKON Lenu».
36 | DneKTpuyeckoe conpoTusieHe NpoBoaHNKa. 3akoH Oma ans 1
y4acTkKa Lenmu.
37 | PacyeTt conpoTuB/EHMSA NPOBOAHMKA. Y 1eNlbHOe COMPOTUB/IEHUE. 1
38 | PelleHne 3aaa4 Ha pacyeT COMPOTUBIEHNS NPOBOAHMKA, CUMbI 1
TOKa M HanpsXeHus.
39 | Peocrartbl. JlTabopatopHas paboTta «/13mepeHne CONPOTUBIEHUS 1
MpoBogHMKa. V3ydeHne npuHUMna feiiCTBUS peocTaTa.
40 | MNocnepoBateibHOE COEANHEHME NMPOBOAHNKOB. 1
41 | MNapannensHoe coeHeHNe NPOBOAHNKOB. 1
42 | NabopaTtopHas paboTa «3yyeHune napansiesibHOro CoeJUHeHNs 1
NPOBOAHUKOBY.
43 | PelleHve 3aaa4 No TeMe «3NEeKTPUYECKIME ABNIEHNA» 1
44 | PaboTa 1 MOLWHOCTb 3M1EKTPUYECKOr0 TOKa. 1
45 | labopaTtopHas paboTa «/13mepeHre MOLLHOCTM 1 PpaboTbl TOKA B 1
3MIEKTPUYECKOM laMne.
46 | HarpeBaHve NpoBOAHNKOB TOKOM. 3aKOH [>koynsa-JleHua. 1
47 | KoHaeHcaTop. DneKTpoeMKOCTb KOHAeHcaTopa. 1
48 | Jlamna oCBeLLeHUSA. DNeKTPUYECKNe HarpeBaTe/ibHble Npuoopsbl. 1
49 | KopoTKoe 3amblkaHue. [NpefoxpaHuTenu. 1
50 | KoHTponbHas paboTa rno Teme «INEKTPUYECKUE ABNEHNS. 1
51 | INoCTOAHHbIE MarHUTLl. MardHmutHoe none. MarHuTHoe none 1
NpAMOoro Toka. MarHuTHble IMHUN.
52 | MarHuTHoe nose KaTyLKn C TOKOM. O/IEKTPOMarHUTbl. 1
53 | [leicTBME MarHUTHOMO NONSA Ha NPOBOAHUK C TOKOM. 1
ANEeKTPUYECKWNIA ABUTaTENb.
54 | MarHuTHoe none 3eMnun. 1
55 | KoHTposnbHas paboTta no teMe «31eKTpoMarHUTHbIE SBIEHUS» 1
56 | /icTouHMKM cBeTa. PacnpocTpaHeHue cBeTa. 1
57 | Bugnmoe gBuKeHue CBETUI. 1
58 | OTpaxeHue cBeTa. 3aKOH OTpaXKeHWs ceeTa. [penomeHne ceeta. 1
3aKOH MpesioM/IeHNA CBETA.
59 | lNnockoe 3epkano. JInH3bl. ONTHYecKasa cuia NH3bI. 1
60 | V306paxeHns, JaBaeMble NMH30M 1




61 | ['nha3 v 3peHue. 1
62 | O606LLAILLMIA YPOK NO TEME «INEKTPOMArHUTHbIE SIBNEHNS» 1
63 | MoAroToBKa K MTOroBOM KOHTPO/IbHOW paboTe 1
64 | Toroeas KOHTpONbHaa paboTa 3a Kypc (pm3nku 8 Knacca 1
65 | MNoBTOpeHne 1 0606LLEeHNE pa3gena «TennoBble ABMEHNUA» 1
66 | MoBTopeHne 1 0606LLEeHME pa3aena «DNeKTPUYECKME ABEHNSA» 1
67 | MNoBTOpeHe 1 0606LLEeHNE pa3aena «ONeKTpoOMarHUTHbIE 1
ABNIEHNSA»
68 | MNoBTOpeHue 1 0606LLeHVE pa3aena «CBETOBbIE ABIEHNSA» 1
WToro 68 vacos
TemaTnueckoe IJIAHUPOBAHUE
duszuka 9 kiaacc
Ne Conep:xxanue maTepuaja KoaunyecTBoO
n/n 4acoB
1. | MepBUYHBIA NHCTPYKTaX No Th. 1
MartepuanbHasa Touka. Cuctema oTcyeTa.
2. | MNMepemewleHne. OnpefeneHne KOOpAMHATbI ABUXKYLLIEroca Tena. 1
3. | MepemeLleHne Npy NPAMOSIMHENHOM PaBHOMEPHOM [BUKEHUM 1
4. | MpsAMoNNHeNHOe paBHOYCKOPEHHOE ABKEHME. Y CKOpeHue 1
5. | CKOpOCTb NPAAMOSIMHEHOTO PaBHOYCKOPEHHOTO ABVMXKEHUS. 1
6. | MepemelLeHKe Tena NPy NPSAMONIMHEHOM PaBHOYCKOPEHHOM 1
OBWKEHMM 1 6€3 Ha4a/IbHO CKOPOCTU
7. | NabopaTopHas paboTa «MccnefoBaHe paBHOYCKOPEHHOTO 1
ABWKeHNs 6e3 HaYa/lbHON CKOPOCTU»
8. | OTHOCUTENIbHOCTb [BMXEHNS 1
9. | MepBblil 3aKOH HbOTOHA. 1
10.| Btopoii 3akoH HbOTOHA. 1
11.| PewweHwe 3aga4 Ha npumeHeHue |l 3akoHa HblOTOHa 1
12.| 111 3aKoH HblOTOHA 1
13.| PewweHue 3aga4 no Teme «3akoHbl HblOTOHa» 1
14.| CBoboaHoOe nageHvie Ten 1
15.| TabopaTopHas paboTa «/13mepeHne yCKopeHns cBOBOLHOIO 1
najeHns».
16.| [Bm>KeHNe Tena 6POLLEHHOr0 BEPTUKa/IbHO BBEPX. 1
HeBecomocCTb.
17.| 3aKOH BCEMUPHOTO TATOTEHUA. 1
18.| PelueHue 334a4 Ha NpUMeHeHKe 3aKoHa 1
19.| YckopeHwue cB06OLHOIO NafeHNs Ha 3emsie 1 Jpyrux 1
HebeCHbIX Tefl.
20.| PeweHue 3a1a4 Nno Teme «YCKOpeHne CBOOOAHOMO NageHms» 1
21.| Cuna ynpyroctun. Cuna TpeHus. 1
22.| PelueHvie 3aa4 Ha HaXOXAEeHWSA CUbl YNPYTOCTU U CUJIbI 1
TPeHus.
23.| MpamonuHeinHoe N KPUBONNHENHOE ABMXEHME. [JBMXKEHME Tena 1
MO OKPY>XXHOCTH.
24.| ICKyCCTBEHHbIE CMYTHUKW 3eM/N. 1
25.| Imnynbc Tena. 3aKoH CoOXpaHeHUss UMMy bCea. 1
26.| PelueHue 3aay Ha NprYMeHeHMe 3aKoHa 1
27.| PeakTMBHOe [BMXXEeHMe. PakeThl. 1
28.| PaboTa cubl 1




29.

lNoTeHUManbHas U KNHETUYECKASA IHEPTUS.

30.

3aKOH coxpaHeHus MeXaHNYeCKOM IHEPTUNN.

31.

MoaroToBKa K KOHTPO/LHON paboTe

32.

KOHTpOo/bHas paboTa Mo TeMe: «3aKoHbl B3aIMO/ECTBIS 1
[BUXEHUS Ten».
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33.

Kone6atensHoe fgBmxeHne. CBO60HbIE KONiebaHus.

[EEN

34.

BenuunHbl, XxapakTepusytoLve KonebaTenlbHoe ABUXKEHMUE.

[EEN

35.

NabopaTopHas paboTa «ViccnenoBaHue 3aBUCMMOCTY Neproga v

4aCToThbl CBOﬁOAHbIX KonebaHWiAi HUTSIHOrO MasTHUKa OT ONVHBI HATW»,

36.

MapMoHMYecKme KonebaHus. 3aTyxaroLmne v BbIHY)XXAEeHHbIE
KonebaHus.

[EEN

37.

PelleHMe 3a[1a4 Ha 3aKpensieHre GopMyn Neproaa, YacToThbl.,

38.

Pe3oHaHC.

39.

PacnpocTpaHeHwue KonebaHuii B cpese. BosHbl.

40.

[LAHa 1 CKOpOCTb PacnpocTPaHeHUs BOSHbI.

41.

PeLLeHve 3afa4 Ha NpYMeHeHVe hOpMYyN A/INHBI BOSHBI.

42.

CcTOUHMKM 3BYKa. 3BYKOBbIE KONEBaHUS.

43.

BbicoTa, TEMOp 1 FPOMKOCTb 3BYKa.

44,

PacnpocTpaHeHue 3ByKa. 3BYKOBbIE BOJHbI.

45,

OTpaXKeHvie 3ByKa. 3BYKOBOIA pPe30HaHC.

46.

KoHTposibHas pabota Mo Teme «MexaHUYecKune KonebaHus n
3BYK».
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47.

MarHuTHoe norne.

[HEN

48.

HanpaBneHme TOKa 1 HanpasneHne NNHWIA ero MarHUTHOro
noss.

[EEN

49.

O6Hapy»XeHne MarHMTHOro NoNs No ero AencTBUI0 Ha TOK.
MpaBunIo IEBOA PYKW.

50.

NHAYKUMS MarHUTHOTO Nonsi. MarHMTHbIA NOTOK.

51.

HABneHMe 3NeKTPOMarHUTHON UHAYKLMWN.

52.

HanpaeneHve MHAYKLMOHHOIO TOKa. [Mpasusno JleHua.

53.

MprmeHeHWe NpaBuna JIeHUa K PeLLIEHNIO 3aaau.

54.

#1BneHne caMoONHAYKUUN.

55.

Mony4yeHre 1 nepesada NeEPEMEHHOr0 3NEKTPUYECKOr0 TOKa.
TpaHcgopmatop
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56.

SNeKTPOMarHUTHOE MoJse, BOJIHbI.

[EEN

57.

PeLleHune 3a4a4 No TeMaM: 3/1eKTPOMarHUTHOE Nosie n
INEKTPOMarHMUTHbLIE BOJIHbI.

[EEN

58.

Kone6ate/ibHbIA KOHTYP.

59.

MpUHLMNbI PaANOCBS3M 1 TENEBUAEHNS.

60.

WHTepdepeHums 1 augpakums ceeta.

61.

OneKTpoMarHMTHas NPUpPoAa CBeTa.

62.

NpenomneHwue ceeTa.

63.

[ucnepcusa ceeTa. LigeTta Ten.

64.

PelueHwne 3agay no Teme: npenomMneHna ceeTa.

65.

TwWnbl ONTUYECKUX CNEKTPOB.

66.

JNabopaTopHas paboTta «HabnoaeHMe CrIoLLIHOM 1
NMHEYaToro CNeKTPOoB».

NI

67.

lornouwieHne n cnyckKaHne cBeTa aToMamm.

68.

KOHTpOosbHas paboTa no TeMe «eKTPOMarHUTHOE Mone».

69.

PagnoakTBHOCTL. Mofenv aToOMOB.

70.

MpakTnyeckas pa60Ta Mo N3roToBNEHNIO MO,EI,EI'IEVI daToMoB

71.

Paf0aKT1BHbIE NPEBPALLEHMS aTOMHbIX Sep.
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72.| SKcnepuMeHTaslbHble METO/bI UCCNef0BaHNA YacTul, 1
73.| OTKpbITUE NPOTOHA U HETPOHa. 1
74.| CocTaB aTOMHOr0 Aapa. AAepHble CUsbI. 1
75.| PelueHue 3afa4 Ha onpejeneHne NPOTOHOB, HEMTPOHOB, 1
HYK/OHOB
76.| DHeprus ceA3n. JedekTt macc. 1
77.| OeneHve agep ypaHa. LienHada peakuums. 1
78.| AnepHbIii peakTop. 1
79.| ATOMHas aHepreTuka 1
80.| bronornyeckoe feiicTeme paguaumu. 1
81.| TepmoazepHasa peakLms. 1
82.| PelueHue 3aa4 no TeMe «PaanoakTUBHOCTb». 1
83.| KoHTposnbHasa paboTa no teme: «CTpOeHNe aTomMa U aTOMHOr0 1
Aapar.
84. CocTaB 1 CTpOeHMe 1 NponcxoxaeHne CONHEYHOW CUCTEMBI. 1
85.| bonbLume nyiaHeTbl COMHEYHOW CUCTEMDI. 1
86.| Manble Tena CoMHEYHON CUCTEMBI. 1
87.| CTpoeHue, n3nydeHue 1 asonounsa ConHua v 3se3g. 1
88.| CTpoeHme 1 3Bontoums BeeneHHOMN. 1
89.| KoHTposnbHas paboTa no teme: «CTpOeHME 1 3BOSOLMSA
BceneHHOM».
90.| MoAroToBKa K UTOrOBO KOHTPO/IbHOW paboTe 1
91.| Toroeas KOHTpo/bHas paboTa 3a Kypc (pr3nkmn 9 Knacca 1
92.| MNMoBTOpeHMe. PeLleHue 3a4a4 No Teme « 3aKOHbI HblOTOHa» 1
93.| MNoBTOpeHe. PelleHre 3a4a4 Ha MPUMEHEHWe 3aKoHa 1
BCEMMPHOTrO0 TArOTEHMS.
94.| MNoBTopeHue. PelleHne 3aaa4 no TeMe «PagnoakTUBHOCTbL» 1
95.| lNoBTOpeHue. PelleHWe 3a4a4 No Teme «IMnynbC Tena»
96.| [NoBTOpeHMe. PelleHMe 3a4a4 NO TeMe «3aKOH COXpaHeHUs
MeXaHMYeCKOW 3Heprumy».
97.| MNoBTopeHe. PellieHre 3aa4a4 No TeMe «PacnpocTpaHeHus
3BYyKa»
98.| MoBTOpeHMe 1 0606LLIEHME pa3aena «3aTyxatoLme KonebaHus» 1
99.| MoBTOpeHMe 1 0606LLEHME pa3aena «MexaHUYecKne KonebaHus 1
N BOJIHbI. 3BYK»
100.| MosTOpeHue 1 06006LLeHME pa3gena «NeKTPoOMarHUTHOE Nosex» 1
101.| MosTOpeHue 1 0606LLeHMe pasgena «CTpoeHe aToMa U 1
aTOMHOro saapa. icnonb3oBaHWe 3HEPrum aTOMHbIX faep»
102.| MNosToOpeHne 1 06006LLeHne pazgena «CTPOeHNe 1 3BONIOLUSA 1

BCeNIeHHOW»
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