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MNnaHupyemble pe3ynbTaThl

BbINYCKHUK HayuuTCS:

e cobntofatb npasuna 6e30MacHOCTU M OXpaHbl Tpyda npu paboTte ¢ y4yebHbIM 1 N1abopaTopPHbIM
060py0BaHNEM;

* TMOHMMATb CMbIC/T OCHOBHbIX (DU3NYECKUX TEPMUHOB: (PU3NYECKOE Teno, (hn3nYeckoe SBNEHUE,
(hn3nyeckast BeIMUNHA, eANHULBI U3MEPEHNS;

* pacnosHaeaTb MNpPO6/eMbl, KOTOPble MOXHO pPewwnTb NPy MOMOLUM  (PU3NYECKUX METOLOB;
aHasmM3npoBaTb  OTAENbHble 3Tanbl MPOBEAEHWS WCCNEefOBaHW WM MHTEPRpPeTUpoBaTb  pe3y/bTaTbl
HabMOAEHNIA U ONbITOB;

* CTaBMTb OMbITbl MO WCCNEA0BaHUIO (DM3NYECKUX SBMEHWIA MAN (DU3NYECKUX CBOWMCTB Ten 6e3
MCNOMb30BaHMS  MPSAMbIX  M3MEPEHWA; nNpu  3TOM  (hopMynupoBaTb  Npobnemy/3agady  y4e6HOro
3KCNeprMeHTa; cobupaTb YCTAaHOBKY M3  MPEASIOKEHHOrO 000pYyAOBaHMS; MPOBOAWUTL  OMbIT U
(hopMyIMpoBaTh BbIBOABI.

MpumeyaHue. Mpu NpoBefeHUN WCCNeAoBaHNA (U3UYECKUX SBNEHWUIA U3MEpPUTENbHbIE MPUOOPBI
MCNOMb3YOTCA /Wb KaK [aT4YMKM  U3MEPeHUs (DU3NYECKUX BeSIMYMH. 3anucy MoKasaHWin MpsiMbIX
M3MEPEHWIA B 3TOM C/lydae He TpebyeTcs.

* MOHMMATb PO/b IKCMEPMUMEHTA B NOMYYEHNN HAYUYHOIN MH(OpMauuK;

* MNPOBOAMTbL NPSIMbIE U3MEPEHUS PU3NYECKMX BEIMUMH: BPEMS, PacCTOsiHMe, mMacca Tena, 06beM,
cuna, Temnepatypa, aTMOC(epHOe AaB/eHre, BNXHOCTb BO3AyXa, Hanps>KeHue, cuia ToKa, paguaLmnoHHbIN
(oH (C mcnonb3oBaHMEM [A03MMETPA); MpWM 3TOM BblOMPaTb OMTUMabHbIA CNOCO6 W3MEpeHUst W
CMO0/Nb30BaTb NPOCTENLLIVE METO/bI OLEHKM MOrPEeLLHOCTEN U3MEPEHUIA.

MpumevaHve. JlobGas yyebHas mnporpaMma [O/DKHa 06ecreyvBaTb  OB/afeHVe  NpsiMbIMU
N3MEPEHUAMMN BCEX MEPEUNCTIEHHBIX (DU3NYECKMX BEMUYNH.,

* [pOBOAUTL WCCNeAoBaHMe 3aBUCUMOCTEN (DU3NYECKMX BEMIMYMH C WCMOSb30BaHWEM MPAMbIX
M3MEPEHWUIA: NPY 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (DUKCUPOBATb pe3y/bTaTbl MOTyYEHHON 3aBUCMMOCTU
(h13nYECKNX BEIMYMH B BUAE TabnuL, U rpadvkos, AenaTh BbIBOAbI MO pe3y/ibTartam UCC/efoBaHus;

* [MPOBOAUTb KOCBEHHblEe W3MEPEHUA (DM3UYECKUX BEIMYUH: TMPU  BbIMOHEHUN  U3MEPEHNI
cobmpaTb 3KCNEPUMEHTA/IbHYHO YCTaHOBKY, Creflys MpPeL/IOKEHHOW WHCTPYKUUW, BbIMUCNATH 3HaYeHUe
BE/IMYMHBI 1 aHa/IM3MPOBaTb MOJyYeHHbIE Pe3y/bTaTbl C YYETOM 3alaHHOW TOYHOCTU U3MEPEHWIA;

* aHa/IM3MpoBaTb CUTYyaL N NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, y3HaBaTb B HUX MPOsiB/EHME
M3YYEHHbIX (DU3NYECKMX SBMEHUA WM 3aKOHOMEPHOCTEM W MPUMEHSATb WMEHOLMECH 3HaHUA Ans KX
06BACHEHMS;

* MOHUMaTb MPUHUMMBI AEACTBUA MaluvH, NPUOBOPOB N TEXHUYECKUX YCTPOWCTB, YCNOBUA WX
6€e30MacHOro 1Cronb30BaHWA B NMOBCEAHEBHOM YXXMN3HMU;

* 1CMO/b30BATb NPU BbINOMHEHNMN YUYeOHbIX 33fa4 Hay4HO-MONYISPHYHO UTepaTypy 0 (hM3NYeCKMX
AB/IEHNSAX, CNPaBOYHbIE MaTepuasibl, Pecypcbl IHTEpPHET.

BbII'IyCKHVIK noNny4vymnT BO3MOXXHOCTb Hay4YUTbCA:

* 0CO3HaBaTb LEHHOCTb Hay4YHbIX MCCNELOBaHUA, PONb (DU3NKM B PACLLUMPEHUI NPeLCTaBeHnin 06
OKpY>KaloLLeM MUpe 1 ee BKNaf B yNyULlleHne KavyecTBa XKU3HY;

* UCNOMb30BATb MPUEMbl MOCTPOEHUSI  (PU3MYECKUX MOfJeneid, noucka u  (POpPMyIMpPOBKH
[0oKa3aTeNbCTB  BbIABMHYTbLIX TUNOTE3 W  TEeOpPeTUYECKMX BbIBOAOB Ha OCHOBE  3MMMPUYECKM
YCTaHOB/IEHHbIX (DaKTOB;

* CpaBHMBaTb TOYHOCTb W3MEPEHUSI (PU3NYECKUX BEMMUYMH MO BEMMUMHE WX OTHOCUTENBbHOM
MOrpeLUHOCTY NpY NPOBEAEHNN NPAMbIX U3MEPEHWIA;

* CaMOCTOATENbHO MPOBOANTDbL KOCBEHHbIE W3MEPEHUA W UCCNEefOBaHMA (DU3NYECKMX BEMNYMH C
MCMONb30BaHNEM Pas3/NYHbIX CNOCOO0B M3MEPEHUA (DU3NYECKUX BENNYMH, BbIGUPATb CpeacTBa U3MEPEHUs C
YyY4eTOM HeobXxoAyMOW TOYHOCTU M3MEPEHUIA, 0OOCHOBLIBATL BbIGOP Crnocoba M3MEPeHWs, afaeKBaTHOro
NnoCcTaBNeHHON 3afa4e, NPOBOANTb OLEHKY JOCTOBEPHOCTM MOMYYEHHbIX Pe3ybTaToB;

* BOCMNPUHMMATb MH(OPMaLMIO (IM3NYECKOrO COAEepPXKaHWs B Hay4yHO-NOMyNApHOW IMTepaType W
CpefcTBax MaccoBOM WHGOpPMauui, KPUTWYECKU OLEHMBATbL MOMYYEHHYHO MHCGOPMAaUMio, aHanmsvpys ee
cofiep>KaHue 1 flaHHble 06 UCTOYHUKE MHhopMaLmK;

* C034aBaTb COOCTBEHHbIE NMUCbMEHHbIE N YCTHbIE COOBLLEHNS O (IU3NYECKMX ABMIEHUSX HA OCHOBE
HECKO/IbKUX WCTOYHWKOB WMHGhOpMaunu, COMPOBOXKAAaTb  BbICTYMN/NEHUE Mpe3eHTauuned, yuuTbiBas
OCOGEHHOCT W ayAMTOPUK CBEPCTHYKOB.



MexaHn4yeckue ABneHUA

BbINYCKHUK HayynTca:

* pacnosHaBaTb MexaHW4ecKue ABNEHUS U OOBACHATb HA OCHOBE MMEHOLLMXCS 3HAHWIA OCHOBHbIE
CBOMCTBA WM YC/IOBMS MNPOTEKAHWA 3TUX SABMEHWIA: pPaBHOMEPHOE W HepaBHOMEPHOe [ABVKEHMe,
pPaBHOMEPHOE W pPaBHOYCKOPEHHOE MPAMO/IMHENHOE [BWKEHWE, OTHOCUTE/IbHOCTb MEXaHWYeCcKoro
[BVDKEHMs, CBOOOAHOe MajieHne Ten, paBHOMEPHOE [BUXKEHME MO OKPY>KHOCTU, UHEPLUS, B3aUMOLECTBIME
Tesl, peaKTVMBHOE [BMXKEHMWe, nepefayva LaB/ieHUs TBEPALbIMU TefiaMu, XUAKOCTAMU U rasamu, atMocepHoe
[laBneHve, nnaBaHWe Ten, paBHOBECUE TBepAblX Ten, WMEOWMX 3aKPersieHHyl OCb BpalleHus,
KonebaTtenibHOe ABMXKEHME, Pe30HAHC, BOMIHOBOE [BUXeHWe (3BYK);

* OMUCbIBaTb W3Y4YeHHble CBOWCTBA Te/l U MeXaHW4eCKue SBEHWUS, WCMOMb3ys (rn3ndeckue
BE/IMYMHLI: MyTb, MEpPeMeLLeHne, CKOPOCTb, YCKOpPeHWe, nepuof obpalleHus, macca Tena, MIOTHOCTb
BeLlecTBa, cuna (cuna TSHKeCTU, cuia ynpyroctu, cuna TpeHus), AaBneHune, UMNYNbC TeNa, KMHeTUYecKas
3Heprus, MNOTeHUMaNbHasA 3Heprus, MexaHuyeckas paboTa, MexaHuyeckas MowHocTb, KI4 npu
COBepLUeHUy paboTbl C MCMOMb30BaHMEM MPOCTOr0 MexaHu3Ma, Cuna TPeHus, amnavTyda, nepuog u
yacToTa KonebaHuin, 4/IMHa BOMHbI M CKOPOCTb €e PacrnpocTpaHeHus; Mpu onuMcaHum NpaBu/bHO TPaKToOBaTb
(M3NYECKUIA  CMbICNT UCMONb3YEMbIX BE/IMUMH, WX O0003HAYEHWUS W eAVHULbI WU3MEPEHUS, Haxo4UTb
(hOpMynbl, CBA3bIBAKOLLME AaHHYIO (PU3NYECKYHO BEIMYMHY C APYTMMU BENNYMHAMU, BbIYUCIATL 3HAYEHUe
(h131YECKOI BENNUMHBI;

* aHa/M3MpoBaTb CBOWCTBA Te/, MeXaHW4ecKue SBMIEHWUS W NPOLECChbl, MUCMOSb3ys (U3NYeCKme
3aKOHbI: 3aKOH COXpaHeHWUA 3Hepruu, 3aKOH BCEMUPHOIO TATOTEHWA, MPUHUMN CYNepnos3vuum cun
(HaxoxxaeHue paBHogencTaytowein cunbl), 1, 11 v 111 3aKoHbI HbHOTOHA, 3aKOH COXPaHEHWUS UMMY/bCa, 3aKOH
lNyka, 3akoH [Mackans, 3akKOH ApxuMMega; Mpu 3TOM pasnnyaTb CIOBECHYHO (DOPMY/IMPOBKY 3aKOHa U ero
MaTeMaTUYeCKOe BblpaXkeHMe;

* pasMyaTb OCHOBHble MPU3HAKM W3YYeHHbIX (DU3NYECKMX MOMENeln: MaTepuanbHas TOuKa,
NHepLunanbHasa cucTeMa OTCYeTa;

* peLuatb 3a4ayn, UCMosb3ya (PU3NYECKMe 3aKOHbI (3aKOH COXPaHEHWNA 3HEPTUK, 3aKOH BCEMUPHOIO
TAroTeHus, npuHumn cynepnosuumn cun, 1, 1l n 1l 3akoHbl HbHOTOHA, 3aKOH COXPaHeHUs UMMY/bCa, 3aKOH
l'yka, 3akoH [lackans, 3akoH ApxumMega) W (PopMysibl, CBA3bIBAtOLME (U3MYECKMEe BeINYUHBL (NYTb,
CKOPOCTb, YCKOPEHWe, Macca Tena, NAOTHOCTbL BeELLECTBa, CWMa, AaBfEHME, UMMNY/bLC Tena, KMHETUYECKas
3Heprusa, MoTeHUMasbHasa 3Heprus, MexaHuyeckas paboTa, MexaHW4eckas MoluHocTb, K[, npocToro
MexaHu3Ma, Cuia TPEHWS CKOJMbXEHNSA, KOIMULMEHT TPeHUs, aMnanTyga, Nepuos 1 YactoTta KonebaHui,
[J/IMHa BOJHbI U CKOPOCTb €e pacrnpoCcTpaHeHus): Ha OCHOBE aHa/n3a YC/OBUA 3afayn 3ammcbiBaTb KpaTKoe
YCNOBWE, BbIAENATb (PU3MYECKME BeIMUMHbI, 3aKOHbl W (OPMY/bl, HEOOXOAMMble [ONA ee peLleHns,
MPOBOAUTL pacyeTbl 1 OLEHMBATb PeaslbHOCTb MOTYHEHHOr0 3HaYEHUA PU3NYECKOW BENIUUMHDI.

BbII'IyCKHI/IK noNny4ymT BOSMOXXHOCTb HAay4YNTbCA:

* 1CNONb30BATb 3HAHWA O MEXaHWYEeCKWUX SBNEHUAX B MOBCEAHEBHOM >XU3HU AN obecneyeHus
6esonacHoCTK nNpy obpatleHnn ¢ npubopamu N TEXHUYECKAMU YCTPONCTBAMU, A1 COXPAHEHUSA 340PO0BbS U
COONMIOAEHNA  HOPM  3KOMOTMYECKOro  MOBEAEHMS B OKpY>KaloLWlen cpefe; NpMBOAUTDL  NpUMepsI
NPaKTUYeCKOro WUCMob30BaHNUSA (OU3NYECKMX 3HAHWIA O MeXaHWYeCKUX SBNEHUSX U (DU3UYECKMX 3aKOHaX;
MPUMEPbl  UCMO/Mb30BaHUS  BO30OHOBNSEMbIX  UCTOYHWMKOB  3HEPrUW;  SKONOTMYECKUX  NOCNeACTBUIA
ccnefoBaHNA KOCMUYECKOr0 NPOCTPAHCTB;

* pas3nyaTb rpaHulbl MPUMEHUMOCTM (PU3NYECKMX 3aKOHOB, MOHMMATb BCEOOLMA XapakTep
(DyHAAMEHTa/lbHbIX 3aKOHOB (3aKOH COXPaHEHUS MeXaHWYeCKOW 3SHepruu, 3akOH COXPaHeHUs MMMy/bCa,
3aKOH BCEMUPHOrO TArOTEHWA) W OrPaHUYEHHOCTb WCMOMb30BaHWUSA YacTHbIX 3aKOHOB (3aKoH [yka,
Apxumega v ap.);

* HaxoauTb afeKBaTHY NPeaioXKeHHON 3afade (hM3NYecKyo MOAeNb, paspellaTb Npobnemy Kak
Ha OCHOBE MMEIOLLIMXCA 3HAHMWIA MO MeXaHWKe C UCMOo/b30BaHKEM MaTeMaTUYecKoro annapaTa, Tak 1 npu
MOMOLLM METOA0B OLEHKM.

TennoBble ABNEHUN

BbINYCKHUK HayuyunTCcA:

* pacnosHaBaTb TEMNIOBble SBMEHNSA N 0OBACHATb Ha 6a3e MMEHOLLMXCS 3HAHWIN OCHOBHbIE CBOMCTBA
WM YCNOBMA MNPOTEKaHUst 3TUX ABMEHWUWA: Anddy3ns, U3MeHeHVWe o6bema Te/l Mpu  HarpeBaHwn
(oxnaxpaeHum), 60/bLUAsA CXKMMAEMOCTb ra3oB, Masias CXXMMAeMOCTb XXUAKOCTER 1 TBEPAbIX Ten; TenaoBoe
paBHOBeCKe, WcMnapeHue, KOHAeHcauus, NnaBneHve, Kpuctannusaumsa, KuneHue, BNaXHOCTb BO34yXa,
pas/finyHble Cnocobbl Tenonepegayn (TennonpPoBOAHOCTb, KOHBEKLMA, U3/TyYeHWe), arperatHble COCTOSHNA



BELLECTBA, MOT/IOLLEHME 3HEPTMM MPU MCMAPEHUM XKUAKOCTM W BblAENeHWe ee Mpu KOHAeHcaumu napa,
3aBMCMMOCTb TeMMePaTypbl KUMEHNA OT AaBEHNS;

* OMUCbIBaTb M3YYeHHble CBOMCTBA TeN W TEM/OBbIE SBMEHUS, UCMO/Mb3YsA (IM3UUECKNE BENUUMHDI:
KOMIMYECTBO TEN/IOTbl, BHYTPEHHAS 3Heprus, Temnepartypa, yAelbHas TenI0eMKOCTb BeLecTBa, YAe/bHas
TennoTa nNnaBneHws, YyAenbHas Tennota nNapoo6pa3oBaHWs, YAenbHas TenjoTa CropaHuWst TONAMBa,
KO3(P(MLMEHT MOME3HOr0 [eiCTBMA TEMa0BOro Asuratens; npyv  ONUCaHUM NPaBWIbHO TPaKTOBATb
(M3NYECKMIA  CMBICNT UCMOMb3YEMbIX Be/IMYMH, WX 0603HAYeHUS W eAVMHULbI U3MEpPeHUs, Haxo4uTb
(hopMy/ibl, CBA3bIBAIOLLME AAHHYH (PU3NYECKYHO BENNUMHY C APYTUMU BENMYMHAMMW, BbIMUCNATH 3HAYEHME
(hM3MYECKOI BENNYMHBI;

* aHa/M3MPOBaTb CBOWCTBA Te/, TEM/OBbIE ABMEHUS 1 MPOLECCHI, NCNO/b3Ysi OCHOBHbIE MOMOXKEHNS
aTOMHO-MOJIEKY/IAPHONO YHEHMs O CTPOEHMM BELLECTBA M 3aKOH COXPaHEHMUs SHepruu;

* pasnuMyaTb OCHOBHbIE MPU3HAKM N3YUEHHbIX (IU3NYECKMX MOZENel CTPOEHMS ra30B, XUAKOCTEN W
TBEpAbIX Ten;

* MPVBOAUTbL MNPUMEPbLI MPaKTUYECKOr0 WCMO/b30BaHNA  (DU3NYECKUX 3HAHWIA O TenoBbIX
ABNEHUSX;

* pewatb 3afayn, UCMOMb3ys 3aKOH COXPaHEHUS 3HEPrun B TEMJIOBbIX Mpoueccax u Popmy’ibl,
CBA3bIBAlOLLME (PU3MYECKME BEIMUMHBLI (KOIMYECTBO TenoThbl, TemnepaTypa, YAe/bHas Tena0eMKOCTb
BELLECTBa, YyAenbHasd TennoTa MnaBneHus, yhenbHas Tennota napoobpa3oBaHus, YyAenbHas TensoTa
cropaHvs Tonnmnea, Ko3h(ULMEHT NONE3HOIo AeNCTBMA TEMNIOBOrO ABUraTessl): Ha OCHOBE aHam3a yCnoBus
3aflayMm 3anucbiBaTb KPaTKOe YCMOBWE, BbIAENATb (DM3NYECKME BENMUMHbLI, 3aKOHbI U (hOpMYy/bl,
HeobXoAuMble [/19 ee PeLueHus, MPOBOAWUTL pacyeTbl U OLEHMBATb PeaslbHOCTb MOJSYYEHHOr0 3HaYeHWs
(hM3MYECKOI BENNYMHBI.

BbII'IyCKHI/IK nonyynT BO3MOXXHOCTb Hay4YUTbCA:

* UCMONMb30BaTb 3HAHWUA O TEMNOBbIX $BAEHMAX B MOBCEAHEBHOM >KM3HM [Ans  06ecneyeHus
6esonacHoOCTY Npu obpaLlLeHnn ¢ Nprbéopamm 1 TEXHUYECKUMU YCTPOMCTBaMU, AN COXPaHEHUs 340PO0Bbs 1
COGMOAEHNS HOPM 3KONOMMYECKOrO MOBEAEHNS B OKPY>KatOLLEN cpefe; NpUBOANTb NPUMEPbI SKONOMMYECKMX
nocneAcTBuUIA paboThbl ABUraTeNel BHy TPEHHEr0 CropaHus, TEMN0BbIX U MMAP03NEKTPOCTaHUWiA;

e pasmMyaTb rpaHuUbl MPUMEHUMOCTMW (PU3NYECKMX 3AKOHOB, MOHMMAaTb BCEOOLWA XapakTep
(DyHAAMEHTa/lbHbIX  (OM3NYECKMX 3aKOHOB (3aKOH COXPaHEeHWsi 3Heprum B TennoBbIX npoueccax) u
OrPaHNYeHHOCTb WCMOMb30BaHMA YaCTHbIX 3aKOHOB;

* HaxoguTb afeKBaTHY NPeAso>KEHHON 3afade (IM3NYECKY0 MOZeNb, paspellaTh nNpobnemy Kak
Ha OCHOBE MMEILLMXCA 3HAHUIA O TEMNNOBbIX SBNEHWSX C MCMOAb30BaHMEM MaTeMaTWYecKoro annapaTa,
Tak 1 npv NoMoLUy MeTOZ0B OLEHKM.

3I'IeKTpI/Il-IeCKI/Ie N MarHUTHbIe ABJIEHUA

BbINYCKHUK HayuuTCH:

* pacro3HaBaTb 3/1EKTPOMArHUTHbIE SBMEHMA U OOBACHATL HA OCHOBE WMEIOLMXCA 3HaHWI
OCHOBHbIE CBOMCTBA WM YCNOBMA NPOTEKAHWS 3TUX ABMEHWIA: 3NeKTPMU3aLms Tef, B3aMMOLENCTBUe 3apsiaoB,
3NEKTPUYECKUIA TOK N ero [eiicTBus (TEensoBOe, XMMWUYECKOe, MarHWTHOE), B3aMMOAENCTBME MarHMTOB,
3NeKTPOMarHUTHast MHAYKUMSA, 0eiACTBUE MarHWTHOMO MOMS Ha MPOBOAHMK C TOKOM W Ha ABMXKYLLYHOCS
3apSHKEHHYI0 YacTuly, AeVCTBME 3NEKTPUYECKOTO MONA Ha 3apsHKeHHYH 4acTuly, 3MeKTPOMarHWUTHbIe
BOJIHbI, MPAMOJ/IMHEHOE pacrpoCcTpaHeHNe CBeTa, OTPaXKeHUe U NPeOMIEHNE CBETa, ANCTNEPCUs CBETa.

* COCTaBNATb CXEMbl 3MEKTPUYECKUX LIENein ¢ nocneaoBatenbHbIM 1 NapaiiebHbIM CoeAUHEHNEM
3/IEMEHTOB, pa3/inyas YCNOBHble 0003HAYEHUS 3/IEMEHTOB 3/1IEKTPUYECKMX Lerneil (MCTOYHMK TOKa, Ko,
Pe3ncTop, pPeocTar, Iamrnoyka, aMnepmeTp, BOSIbTMETP).

* MCNOMb30BaTb OMTWMYECKME CXEMbl 4711 MOCTPOEHUS W300pPaKEHUA B MIOCKOM 3epKasie K
cobuparoLLelt NnH3e.

* OMUCbIBATb W3YYeHHble CBOWCTBA TeN W 3MEKTPOMArHUTHbIE ABMEHMUSA, WUCMOMb3ys (PU3MYECKMe
BE/IMUMHbI:  3NMEKTPUYECKWIA  3apsil, CWNa  TOKa, 3NEKTPUYECKOE  HampshKeHWe,  3MeKTPUYeckoe
COMpPOTMB/IEHNE, Y[e/NbHOe COMPOTMB/IEHME BeLLeCTBa, paboTa 3/EeKTPUYECKOro Mons, MOLHOCTb TOKa,
(hOKYCHOE pacCTOsiHME M OMNTMYECKas CUNa JIMH3bl, CKOPOCTb 3/1EKTPOMArHUTHLIX BOSH, A/IMHA BOJHbI U
yacToTa CBETa; MpW ONUCaHWM BEPHO TPaKTOBaTb (DU3NYECKUIA CMbIC/T MCMOJMb3YEMbIX BENUYUH, WX
0603HaYeHNA N eAVHULBI 3MEPEHNS; HAXOANTb (HOPMY/bl, CBA3bIBAOLLME JAHHYH (U3NYECKYHD BENNYUHY
C APYrMMK BENIMYMHAMMN.

* aHa/M3MpoBaTb CBOWCTBA Te/l, 3/IEKTPOMArHUTHbIE ABMEHUA W NPOLECCHI, UCNOMb3Ya (DU3NYECKMe



3aKOHbI: 3aKOH COXPaHEHMS 3/IEKTPUYECKOro 3apaaa, 3akoH Oma An1s yyacTKa Lenu, 3akoH [pkoyns-JleHua,
3aKOH MPAMO/MHEHOro PacnpoCTpaHeHUs CBETa, 3aKOH OTPaXKEHUS CBETA, 3aKOH MPeOM/IeHNs CBeTa; Npu
3TOM pas/iMyaTh CMIOBECHYHO (POPMYINPOBKY 3aKOHA U ero MaTeMaTUYeCcKoe BblpaXkeHMe.

* MPVBOAMTb NPUMEPbI NPAKTUYECKOr0 MCMONb30BaHUA (PU3NYECKMX 3HAHUIA O 3NEKTPOMArHUTHBIX
ABNEHMUAX

e pewatb 3adayn, Mcnonb3ys U3nYeckre 3akoHbl (3akoH OMa Ans yyacTKa Lenu, 3akKoH [pxoyns-
JleHua, 3aKOH NPSAMOSIMHEMHOrO PacnpoCTPaHEHUA CBETa, 3aKOH OTPaXEHWUsi CBETa, 3aKOH MPerIoMIeHUs
cBeTta) M (DOpMyfibl, CBA3bIBAKOWME (DU3NYECKME BENMUMHBLI (CMMa TOKa, 3MEKTPUYECKOe HanpskeHue,
3NEKTPUYECKOE COMNPOTUB/EHME, YAeNbHOE CONPOTUBNEHME BeLlecTBa, paboTa 3M1eKTPUYECKOro nons,
MOLLUHOCTb TOKa, (POKYCHOE PacCTOsiHWE W OMTUYecKas Cufia fIMH3bl, CKOPOCTb 3/1eKTPOMarHUTHBLIX BOJH,
[UIMHA BOMHbI 1 YacToTa CBETA, (DOPMY/Ibl pacyeTa 3/1IEKTPUYECKOro CONPOTUB/IEHMS MNPW NOC/eA0BaTEeIbHOM
N napanfiesibHOM COeAMHEHMU MPOBOAHMKOB): Ha OCHOBE aHasM3a YCMoBMSA 3afayn 3anucbiBaTb KpaTKoe
YCNOBME, BbIAENSATb (DU3NYECKME BEMMUUMHDBI, 3aKOHbl KU (DOPMY/bl, HEOOXOAVMbIE [ANS €ee PeLleHus,
NPOBOAUTbL PaCYUEeThl U OLIEHMBATL PeaslbHOCTb MOMYYEHHOI0 3HAYEHNS (IU3NYECKOW BENUUMHBI.

BbII'IyCKHI/IK noNnyynT BO3MOXXHOCTb Hay4YUTbCA:

* CMOMb30BATb 3HAHWSA 00 9NEKTPOMArHUTHBLIX SBAEHMAX B MOBCEAHEBHON >KWU3HW [ANS
obecrneyeHns 6Ge3onacHOCTU nNpu obpalleHnn ¢ npubopamm W TEXHUYECKUMMU YCTpoUCTBamu, Ans
COXpPaHeHus1 340POBbs M COBNOAEHUS HOPM 3KONOMMYECKOr0 MOBEAEHNS B OKPY>KaloLlel cpeae; NpuBoanTb
NPUMEPbI BAMSHIAS 3NEKTPOMArH/THbIX U3MYYEHUIA Ha YKUBbIE OPraHn3Mbl;

e pas3nMuyaTb rpaHulbl MPUMEHUMOCTU (DU3NYECKMX 3aKOHOB, MOHMMATb BCEOOLMI XapakTep
(byHAaMeHTaNbHbIX 3aKOHOB  (3aKOH COXpaHeHWs 3NeKTPUYECKOro 3apsga) M OrpaHuyYeHHOCTb
MCNONb30BaHNA YaCTHbIX 3aKOHOB (3akoH OMa Aana yvacTKa Lenu, 3aKoH [>koyna-SleHua v ap.);

* CMOMb30BaThb MPUEMbI MOCTPOEHUA (DU3MYECKMX MOfJenein, mnoucka U  opMyIMPOBKM
[l0Ka3aTeNbCTB BblABUHYTbLIX TUMNOTE3 W TEOPeTUYECKMX BbIBOAOB HAa OCHOBE  SMMUPUYECKM
YCTaHOB/EHHbIX (DaKTOB;

* HaxoAMTb afleKBaTHYK MPEAO>KEHHON 3adade hM3NYECKY0 MOAENb, paspellaTb Npobnemy Kak
Ha OCHOBE MMEHLLMXCA 3HAHMIA 00 3NeKTPOMArHUTHbIX SBNEHUAX C MCMOMb30BAaHMEM MaTemMaTU4YeCcKoro
annapaTa, Tak 1 npu NoMOLLY MeTO0B OLEHKM.

KBaHTOBbIE ABNEHUA

BbINYyCKHUK HayuuTca:

* pacrnosHaBaTb KBAHTOBblE SAB/IEHUA U OOBACHATb Ha OCHOBE WMEHOLLMXCA 3HAHWA OCHOBHbIE
CBOWCTBa WM YCMOBWUA NPOTEKAHMUSI 3TUX SIBMIEHWIA: €CTECTBEHHAsA U UCKYCCTBEHHast PaAuoaKTUBHOCTb, a-,
(3 1 y-n3nyyeHnsi, BO3HUKHOBEHWNE TIMHEYATOrO CMEKTPa U3Ny4YeHNs aToMa;

* ONUCbIBaTb M3yYeHHble KBAHTOBble SABMIEHWUSA, WCNONb3YA (U3MYECKMe BeNYMHbI. MacCOBOE
4ncno, 3apsaoBoe YMCIo, Mepurog nosypacnajga, dHeprus (OTOHOB; MPU ONUCAHUKU NPaBUIbHO TPaKTOBATb
(IM3NYECKMIA CMbIC/T UCMONb3YEMbIX BENYMH, WX O0O03HAYEHUS W eAMHULbI W3MEPEHUS; HaxoauTb
(hopMy/ibl, CBS3bIBAIOLLME JAHHYIO (PU3NYECKYHO BEIMUMHY C APYTUMW BeIMYMHAMM, BbIYUCNATL 3HaYeHue
(h13MYECKOW BENNYMHBI;

* aHaM3MPOBaTb KBAHTOBbIE HABMIEHWSA, WCNOMb3YS (PU3MYECKMe 3aKOHbl W MOCTYNaTbl: 3aKOH
COXpaHeHNs 3HePrun, 3aKOH COXPaHEHMS 3MEeKTPUYECKOro 3apsda, 3akKOH COXpaHeHWs MaccoBOro 4mcna,
3aKOHOMEpPHOCTWM  W3/ly4YeHUss U NOraoweHuss CcBeTa aToMOM, MpY  3TOM  pas3/iMyatb  C/0BECHYHO
(hOpMY/IMPOBKY 3aKOHa M ero MaTemMaTuyeckoe BblpaXKeHWE;

e pa3nMyaTb OCHOBHbIE MPWU3HAKM MMAaHETAPHON MOAENM aToMa, HYKIOHHOW MOAEeNn aTOMHOro
Aapa,

* MNPVBOAMTL  MPUMEPblI  MNPOSBMEHMS B MNPUMPOAE U MPaKTUYECKOro  MCMosb30BaHMA
PafMOaKTUBHOCTU, SAEPHBIX 1 TEPMOSAEPHbIX pPeakumiA, CNEKTPa/ibHOro aHanm3a.

BbII'IyCKHI/IK noNnyymT BOSMOXXHOCTb HAay4YUNTbCA:

* CMOMb30BaTh MOMNYYEHHbIE 3HAHWSI B MOBCEAHEBHOW >XW3HWM Npu obpalleHun ¢ npubopamun u
TEXHNYECKUMMN YCTPONCTBAMM (CHETUMK MOHU3NPYIOLLMX YacTul, A03MMETP), ANA COXPaHEHUst 340P0BbS U
COO6/M0AEHNS HOPM 3KONOMMYECKOro NOBEAEHNS B OKPY>KAloLLEi cpefe;

* COOTHOCWTb 3HEPruio CBSA3M aTOMHbIX A4ep C AeheKTOM Macchl;

e MNPUBOANTbL NPUMEPbI BAVUSHUS PaaMOaK TUBHBIX WU3MYYEHUA HA >KUBble OpraHv3mbl; MOHUMATb
MPUHLUMN LeACTBMA fo3MMeTpa 1MpasnyaThb YCNOBUA ero UCMoNb30BaHUs;

* MOHUMATb  3KONOTMYECKMe MPO6MEMbI,  BO3HMKAKOLIME MPW  WUCMONb30BaHWM  aTOMHbIX



ANEKTPOCTaHUMIA, ¥ NyTU pelleHns 3TUX nNpobnem, NepPCrnekTVBbl WCMONb30BaHUA YNpas/isieMoro
TepMOoALepHOro CMHTe3a.

ONeMeHTbl acTPOHOMUN

BbII'IyCKHI/IK HayynTCcA:

* yKasblBaTb Ha3BaHMA MnaHeT COMHEYHOM CUCTEMbI; pa3nnyaTb OCHOBHbIE MPU3HAaKW CYTOYHOrO
BpaLleHunsa 38e34HOr0 Heba, ABVXKeHUs JTyHbl, ConHUa 1 NnaHeT OTHOCUTENBHO 3Be3f;

* TOHUMATb Pas3INUNsA MEXAY reIMOLEHTPUYECKON U FeOLeHTPUYECKO CUCTEMaMK MUPa;

BbII'IyCKHI/IK noNnyyYnT BO3IMOXXHOCTb HayyYUNTbCA:

* yKasblBaTb 06Lye CBOMCTBA M OT/MUMA NNaHET 3eMHOW rpynnbl W MAaHeT-rmraHToB; MabIX
Ten CONHeYHOM CUCTEMBI M BOMbLUMX NNAaHET; MO/Mb30BATHLCA KapTOMW 3Be34HOI0 Heba npu HabnoaeHuax
3BE3[HOr0 Heba;

* pas3MyaTb OCHOBHbIE XapaKTepUCTUKM 3Be3] (pasmep, UBeT, TemnepaTypa) COOTHOCUTb LBeT
3Be3/bl C ee TemnepaTypoil;

* pasnyaTb rMnoTesbl 0 NPOUCXOXKAEHUN CONHEYHON CUCTEMBI.

CopepxaHue y4e6HOro npegmeTa

®u3nyeckoe 06pazoBaHNe B OCHOBHOW LLKOJE [AO/MKHO 06ecneyunTb (hopMmMpoBaHue y 06yYatoLLMXCS
NpPeAcTaBNeHniA 0 Hay4yHOM KapTWHe MuUpa - BaXHOr0 pecypca Hay4YHO-TEXHWYECKOrO MpOorpecca,
O3HaKOMJieHMe o6yyalolmxcss € PU3NYECKUMU W aCTPOHOMUYECKUMU  SBNIEHUSIMUA,  OCHOBHbIMM
npuHUMNamy  paboTbl  MeXaHW3MOB, BbICOKOTEXHOMOMMYHLIX YCTPOWCTB U NpPUOOPOB, pasBuTUE
KOMMETEHLMIA B PELLEHNN NHXKEHEPHO-TEXHNYECKMX 1 HAYyYHO-UCC/ef0BaTe/IbCKUX 3a/ay.

OcBoeHMe y4yebHOro npeaMeTa «®Pu3mka» HanpaBNeHO Ha pasBuTMe Yy  obyuvarowmxcs
NpeacTaBneHniA 0 CTPOEHUW, CBOMCTBAX, 3aKOHaxX CYLUECTBOBAHMS W [BWKEHWUS MaTepun, Ha OCBOEHWE
obydatowMmncH  00LLUMX 3aKOHOB M 3aKOHOMEPHOCTEA MNPUPOAHBIX SBMEHWIA, CO3[4aHWe YCMoBWI ANs
(hOpMUPOBaHUA MHTENNIEKTYaIbHBIX, TBOPYECKMX, MPaXAAHCKUX, KOMMYHUKAUMOHHbIX, UHHOPMALMOHHbIX
KomneTeHuuiA. ObyuvatoLimecs OBMaAetoT HayUYHbIMW METO4aMM PELLEHWS Pa3IMYHbIX TEOPETUYECKUX W
MPaKTUYeCKMX 3aa4y, yMeHUsMU (POPMY/IMPOBaTh rMNOTe3bl, KOHCTPYMPOBATh, MPOBOAUTL 3KCNEPUMEHTHI,
OLeHMBaTb W aHaM3MpPOoBaTb MOJSyYEHHble pe3y/ibTaTbl, COMOCTaBNATb MX C OOBEKTMBHLIMUA peasvsimm
YM3HW.

YuebHbIi npeameT «Pusmka» cnocob6CcTBYeT POPMUPOBAHMIO Y 0BYUAKOLLMXCA YMEHMIn 6e30NacHO
1cnonb3oBaTb nabopaTopHoe 0060pyAoOBaHWe, MPOBOAWUTL  €CTECTBEHHO-Hay4YHble  UCCMeAoBaHUs U
9KCMEPUMEHTbI, aHaNM3MPoBaTb MONYYEHHbIe pe3y/bTaTtbl, MNPEACTaBAATb M Hay4HO apryMeHTMpOBaTb
NOSyYeHHbIE BbIBOAbI.

W3yyeHve npegmMeTa «Pusmnka» B 4aCTU (HOPMMPOBaHNA Yy 00YYaKOLLMXCA HAYYHOr0 MUPOBO33PEHNS,
OCBOEHMA 06LeHayYHbIX MeTOA0B (HabntofeHve, U3MepeHue, 3KCMepUMEHT, MOAEMPOBAHME), OCBOEHUS
MPaKTUYECKOr0 NMPUMEHEHUA Hay4HbIX 3HAHWA (IM3MKN B XKM3HM OCHOBAHO Ha MEXMNPeAMETHbIX CBA3AX C
npegmetamn:  «Martematumka», «VIHQopMaTuKa», «Xumus», «buonorus», «leorpagusa», «3IKOMOrms»,
«OCHOBbI 6€30MaCHOCTU XM3HELEeATENIbHOCTUY», «cTopus», «JlutepaTtypa» u ap.

dusnka u Pusnyeckne MeToibl N3yUYeHUS NPUPOLbI

dusmka - Hayka 0 npupoge. Pusmyeckme Tena v aBneHNA. HabnwogeHne 1 onucaHue U3NYECKUX
AB/IEHWIA. PU3NYECKUIA 3KCNepUMeHT. MojenmpoBaHue SBeHUIA U 06BEKTOB NPUPOAbI.

Pu3nyeckme BeIMUUHBLI U UX U3MepeHne. TOYHOCTb U MOrpeLlHOCTb M3MepeHUin. MexxayHapogHas
cucTeMa eavHNLL.

Pu3nyeckme 3aKOHbl M 3aKOHOMEPHOCTU. Pu3nka M TexHuKa. HayuyHblil MeTof no3HaHus. Ponb
(hM3MKN B (hOPMMPOBaHUM eCTECTBEHHOHAYUYHOW MPaMOTHOCTMU.

MexaHn4yeckue aBfeHUA

MexaHnyeckoe [BuxeHne. MaTepuanbHaa TOUKa Kak Mofesib msnyeckoro tena. OTHOCUTENBHOCTb
MEXaHNYeCKoro [ABuxkeHus. Cucrtema oTtcyeTa.®U3MYecKMe BeNMUMHbI, HeobXoaumble ANs OMUCaHUs
[BWKEHNA N B3aMMOCBA3b MeXAy HUMW (NyTb, MepemMeLleHre, CKOpPOCTb, YCKOPeHWe, BPems ABVKEHUS).
PaBHOMepHOE ¥ paBHOYCKOPEHHOE MPSMOSIMHENHOe [BWKeHMe. PaBHOMEPHOe ABVKEHWE MO OKPYXXHOCTU.
MepBbli 3akOH HbloTOHA 1 nHepums.Macca Tena. MnoTHocTb Bellecta. Cuna. EguHMUBI cunbl. BTopoit
3aKOH HbloToHa. TpeTuii 3akoH HbtoToHa. CBOGOAHOE nageHue Ten. Cuna TSHKECTU. 3aKOH BCEMMPHOIO
TaroteHus. Cuna ynpyroctu. 3akoH N'yka. Bec Tena. HeBecomocTb. CBA3b MeXAY CUJION TSXXKECTU 1 Maccom
Tena. [mHamomeTp. PaBHoaencTByOWaAs cuna. Cuna TpeHusi. TPeHUe CKOMbXEHUS. TpeHne nokosi. TpeHune
B MPUPOJE U TEXHUKE.



Mmnynbc. 3akOH COXpaHeHMs uMny/bca. PeakTMBHOE [ABMXKeHMe. MexaHunyeckas paboTa.
MolHoCcTb.  3DHepruda. [loTeHumanbHad W KUHeTMYecKada 3Heprud. [lpeBpalleHne OfHOro Buia
MEXaHWYEeCKO 3Heprum B ApYron. 3akoH COXpPaHeHWs MOHOM MeXaHUYeCKOW 3HePruun.

MMpocTble MexaHW3Mbl. YCNOBWA paBHOBECWUA TBEpPAOro Tena, WMEIOLWEro 3akpensieHHy OcCb
[ABMKeHUS. MOMEHT cunbl. LIeHTp TAXKecTu Tena. Polyar. PaBHoOBecKe Cun Ha pblyare. Pblyarn B TEXHUKE,
ObITY 1 npupoge. MoABMXKHbIE U HEMOABMXKHbIE 6/I0KM. PaBeHCTBO paboT Mpu UCMOMAb30BaHUM MPOCTbIX
MeXaHM3MOB («30/10T0e NPaBKIo MeXaHUKIN»). KoahpuLMEHT NONE3HOro AENCTBUSA MeXaHU3Ma.

[aBneHve TBepabIX TeN. EAMHMLbI M3MepeHus faBneHus. Cnocobbl n3mMeHeHMs aaeneHus. JasneHne
XuAKocTei M ra3oB 3akoH [Mackand. [asneHve XXWAKOCTM Ha OHO U CTeHKM cocyga. Coobuyatoumecs
cocyabl. Bec Bo3ayxa. ATMocepHoe JaBneHue. 3mepeHne atMocgepHOro gasneHus. OnbIT Toppuyenn.
BapomeTtp-aHepong. ATMOCHepHOe [aBfeHVWe Ha pasinyHbIX BbiCOTax. [MApaBNNYecKMe MeXaHW3MbI
(npecc, Hacoc). [asneHune >XMAKOCTU 1 rasa Ha Morpy>XeHHoe B H1X Teno. Apxumegosa cuna. MnasaHuve Ten
n cypoB BosgyxonnasaHue.

MexaHuyeckre KonebaHus. epuog, 4YacToTa, amnauTyga KonebaHuid. Pe3oHaHC. MexaHudeckue
BO/HbI B OHOPOAHLIX cpedax. [nMHa BOMHbI. 3BYK KakK MexaHW4yeckasd BonHa. ['POMKOCTb M BbICOTA TOHA
3BYKa.

TensioBble ABNEHUA

CTpoeHue BewlecTBa. ATOMbl 1 MOJEKY/bl. TenioBoe ABMXKEHME aTOMOB W MOfekyn. Auddysusa B
rasax, >XWAKOCTAX W TBepAblX Tenax. bBpoyHoBCKoe [AsudKeHue. BsavmogeiicTBue (NpUTSXKeHWE W
OTTa/IKUBaHWe) MOMEeKy/l. ArperatHble COCTOSHMSA BelwlecTBa. Pasnnume B CTPOEHUMM TBepAbIX Ter,
YXMOKOCTEW Y rasos.

Tennosoe paBHoBecve. TemnepaTypa. CBA3b TEMMNepPaTypbl CO CKOPOCTLIO XaOTUYECKOr0 [BUXEHUA
yacTuy,. BHYTpeHHss aHeprus. PaboTa u Tennonepefada Kak crocobbl M3MEHeHUsi BHYTPEHHEN 3Heprumu
Tena. TennonpoBofHOCTb. KoHBekuUua. W3nydyeHuwe. [pumepbl Tennonepefayn B NpUpoae U TEXHUKE.
KonnyecTtso TennoThbl. ¥ aenbHaa Ten0eMKOCTb. Y ie/lbHas TeN0Ta CropaHusa TonaMBa. 3aKOH COXpaHeHus
N NpeBpalleHnss 3HepruM B MexXaHMYeCKMX W TennosbiX Mpoueccax. [1naBneHne u 0TBepaeBaHue
KpUCTa/IINYECKNX Ten. YaenbHasa TennoTa nnasneHus. licnapeHve v KoHAeHcauus. ornoLleHne aHeprum
npy UCNapeHnn XnLKOCTU 1 BbieNeHMe ee Npu KoHAeHcaumn napa. KuneHune. 3aBUCUMOCTL TemnepaTypbl
KUNeHns OT JaBfieHus. Y aenbHasa TernnoTa napoobpasoBaHus U KOHAeHcaumn. BnaxHocTb Bo3gyxa. PaboTta
rasa npu paclumpeHun. Mpeobpa3oBaHWs 3HEPruM B TENOBLIX MalUMHax (napoBas TypOuHa, ABuratesb
BHYTPEHHEr0 CropaHus, peakTuBHbIA ABuratens). KI TennoBoi MalnHbl. JKONOrMYeckue npobremMbl
CMNONb30BaHWA TEN/OBbLIX MaLLVH.

3]'IeKTp0MaFHVITHbIe ABJIEHUA

AnexkTpuzaumsa puandecknx Ten. BaavmogeincTeue 3apsdkeHHbIX Ten. [Ba poja 3MeKTPUYECKMX
3apsAfoB. [lenMmocTb 3M1eKTPUYECKOro 3apsafa. NeMeHTapHbIN 3NeKTPUYECKUA 3apad. 3akoH COXpaHeHus
3NeKTpUYecKoro 3apsaga. [MpoBOAHUKM, MONYNPOBOAHWKN W U30NATOPbI 3NEKTPUYECTBA. ONIEKTPOCKON.
JNeKTpUYeCcKoe Mose Kak 0cobblil BUL MaTepun. Hanpsa>KeHHOCTb 3NeKTpuyeckoro nons. [eicTeve
3NEKTPUYECKOTO MNONA Ha 3NeKTpuyeckme 3apaabl. KoHAaeHcaToOp. OJHeprua 3NeKTPUYEecKoro nons
KOHAeHcaTopa.

INEeKTPUYECKUA TOK. VICTOUHMKM 3M1EKTPUYECKOrO TOKAa. JMIEKTPUYEcKas Lenb U ee COCTaBHble
yacTu. HanpasneHve v AeNCTBUSA 3MEKTPUYECKOro ToKa. HocuTenm 3nekTpuyeckux 3apsafoB B MeTasinax.
Cuna TOKa. ONeKTpMYeckoe HanpskeHue. DNeKTPUYECKOe COMPOTUB/IEHWE MNPOBOAHUKOB. EAMHMUBI
COMPOTUB/EHNS.

3aBMCMMOCTb CU/IbI TOKA OT HanpsXkeHusa. 3akoH OMa Ana yyacTKa Lenn. Y iensHoe conpoTUBEHNE.
Peoctarbl. [MocnegoBatensHoOe coejMHeHNe NPOBOAHNKOB. [MapannenbLHoe coeanHeHe NPOBOLHNKOB.

PaboTa 9MeKTPUYEeCKOro Mons Mo MNepeMeLleHN0  3M1eKTPUYeCKUX  3apsfoB.  MOLLHOCTb
3N1EKTPUYECKOr0 TOKa. HarpeBaHMe nNPOBOAHWKOB 3/1EKTPUYECKUM TOKOM. 3akoH /[koynsa - JleHua.
AneKTpnYecKne Harpesate/ibHble Y OCBETUTENbHbIE NPUOOopPbl. KOPOTKOe 3aMblkaHue.

MarHuTHoe none. VIHAYKLMA MarHUTHoro nond. MarHuTHoe nose Toka. OnbIT 3pcTefa. MardHuTHoe
nose MOCTOAHHbLIX MAarHuToB. MarHuTHoe none 3emnn. INeKTpoMarHuT. MarHuTHoe nosie KaTyllku C
TOKOM. T[IpUMEHeHVe 3NeKTPOMarHWTOB. [leiCTBME MarHWTHOIO MOMs Ha MNPOBOAHUK C TOKOM U
[BWXKYLLYIOCA 3apsKeHHY0 YacTuuy. Cuna Amnepa u cuna JlopeHua. 3nekTpogsurartenb. fABneHue
3NeKTPOMarHMTHOM MHAYKUMA. OnbITbl Dapases.

AnekTpoMarHUTHble KonebaHus. KonebaTenbHbld KOHTYP. AnekTporeHepaTop. MNepeMeHHbI TOK.
TpaHccopmaTop. lMepefaya 3NEKTPUYECKON SHEPTUM Ha PACCTOSHME. INEKTPOMArHUTHbIE BO/MHbI U UX



cBoiCcTBa. pUHUMMNbI PAANOCBA3N U TeNeBUAeHUA. BansHMe 31eKTPOMArHATHBIX W3NYYEHUA Ha >KUBbIE
OpraHu3mbI.

CBeT - anekTpomarHuTHas BosHa. CKOpOCTb cBeTa. WCTOYHMKM cBeTa. 3akOH MNPsSIMOSIMHENHOrO
pacnpocTpaHeHWe cBeTa. 3aKOH OTpaXkKeHWA cseTa. [110cKoe 3epKano. 3aKoH NpenomneHns cseta. JIMH3bI.
POoKyCHOe paccTosiHMe W OMTUYecKas cuna fMH3bl. 1300paxkeHWe mMpefMeTa B 3epkasie M JIMH3e.
OnTunuyeckne npubopbl. Na3 Kak ontuyeckas cuctema. Aucriepcus cseta. HTepdepeHumns 1 audpakums
ceeTa.

KBaHTOBbIE ABIEHUA

CtpoeHune aTomoB. lNMnaHeTapHas mofesb atoMa. KBaHTOBbIA XapakKTep MOr/oWeHNs U UCMyCKaHWs
cBeTa aToMamu. JInHeinyaTble CNeKTpbl.

OnbITbl Pesepdopaa.

CocrtaB aToMHOro agpa. MpoTOH, HEWTPOH W 3M1EKTPOH. 3aKOH JWHLUTEHA O NPONOPLUOHa/IbHOCTYU
Maccbl W 3Hepruwn. [eekT MacC W 3Heprus CBA3W aTOMHbIX afdep. PagmoaktmeHoCTb. [lepuop
nonypacnaga. Asnba-usnyyeHve. beTa-usnydeHve. Mamma-usnyyeHvie. HAgepHble peakumu. VICTOUHMKM
aHeprum ConHua W 3Be3f. SdepHas dHepreTrka. JKonornyeckue npobneMbl paboTbl  ATOMHbIX
ANeKTPOCTaHUWiA. Jo3mmeTpusi. BinsHue pagnoak TUBHbIX U3YYEHUIA Ha YKMBbIE OpraHnu3mbl.

CTpoeHMe 1 3BontoLnS BceneHHoM

eoueHTpMYeCKas M rennoLeHTPUYecKas cucTembl mupa. dusnyeckas npupoga HebecHbIX Ten
ConHeyHo cuctembl. MponcxoxgeHve ConHevHon cuctembl. Pusmuyeckas npupoga ConHua v 3Be3f.
CTpoeHue BceneHHoit. dsontoums BeeneHHoNW. MnoTtesa BonbLLOro B3pbIBa.

MpuMepHble TeMbl NabopaToOpHbIX N NPaKTUYeCKUX paboT

NabopaTopHble paboTbl (HEe3aBMCMMO OT TeMaTUYeCKOW MPUHALNEXHOCTN) AeNATca chnegyrolme
TUMbI:

1 TMpoBeaeHne NPAMbIX U3MEPEHWNIA (PU3NYECKMX BENUYMH

2. PacyeT no nonydyeHHbIM pesynbTaTaM MPAMbIX WM3MEPEeHWA 3aBUCUMOFO OT HWX MapameTpa
(KocBeHHble n3mepeHus).

3. HabniogeHvne €BNEHUIA M NOCTaHOBKA OMbITOB (HAa KA4eCTBEHHOM YPOBHE) MO OBGHapYXXEHWUHO
(haKTOpOB, BAUSAIOLMX HA NPOTEKAHWE [aHHbIX ABNEHUNA.

4. ViccnefjoBaHue 3aBMCMMOCTM OfHOW (PU3NYECKON BeNMYMHbI OT [pPYrol C npeAcTaBleHVEM
pe3y/ibTaToB B BUAE rpadmka nam tabnuupl.

5. TMposepka 3afiaHHbIX MPeANooXKeHNA (MpsMble NU3MEPEHNUs PU3NYECKMUX BENUUYMH U CpPaBHEHUE
33/1aHHbIX COOTHOLLUEHWNIA MEXAY HUMW).

6. 3HaKOMCTBO C TEXHUYECKMMM YCTPOMCTBAMUN N MX KOHCTPYUPOBAHNE.

JTiobas paboyas nporpaMma f[O/HKHA MpeaycMaTpuBaTh BbINOSHEHME N1abopaTOpHbLIX PaboT BCeX
yKa3aHHbIX TWNOB. BbIGOp TeMaTMKM M 4yucna paboT Kaxkgoro Tuna 3aBUCUT OT 0COGEHHOCTE paboueit
nporpammbl 1 YMK.

MpoBefeHMe NPAMbIX U3MEPEHUN (U3NYECKUX BENIMYUH
3mepeHvie pa3vepos Ten.
3mepeHre pasmMepoB MasibIX Ten.

V13mepeHre macchbl Tena.

3mepeHve obbema Tena.

3mepeHre cunbl.

V3mepeHune BpeMeHM npouecca, nepuoga KonebaHui.
Vi3mepeHne Temnepartypbl.

V3mepeHue faBneHns Bo3gyxa B 6ani0He nog nopLuHEM.
13mepeHure cusbl TOKa 1 ero perynvposaHue.

10. VI3mepeHre Hanps»keHus.

11 VI3mepeHve yrnos nafeHus 1 npenomMieHus.

12, 3mepeHne pOKYCHOro pacCTOAHUA NNH3bI.

13. 3mepeHue pagmoakTUBHOIO (POHa.

PacyeT Mo nosy4yeHHbIM pe3ysibTaTaM MNPSAMbIX U3MEPEeHU 3aBUCMMOro OT HUX MapameTpa
(KOCBEHHbIE U3MEPEHUNA)

1 W3mepeHne NIOTHOCTM BELLECTBa TBEPLAOro Tena.

2. OnpegeneHne KOaP@uLMEHTA TPEHUA CKOMbXEHUS.

3. OnpeneneHne XeCcTKOCTU MPYXUHbL.
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OnipefieneHve BbITaIKMBatOLLE CU/ibl, AeACTBYHOLLEN Ha MOTPY>KEHHOE B XXMAKOCTb Teso.
OnpegeneHne MOMeHTa CUbI.
13mepeHne CKOPOCTY paBHOMEPHOTO [ABUXEHWS.
3MepeHne cpefiHeli CKOpOCTY ABUXKEHMS.
13mepeHne yCKOpeHNs paBHOYCKOPEHHOIO [ABUXKEHUS.
OnpepeneHve paboTbl 1 MOLLHOCTH.

10.  OnpegeneHne YacToTbl KoflebaHUiA rpy3a Ha NPY>XXMUHE U HUTW.

11. OnpefeneHne OTHOCUTENBHON BNaXKHOCTW.

12.  OnpepgeneHune Konn4yecTsa TenaoThbl.

13.  OnpepeneHue yaenbHOR TENIOEMKOCTU.

14. 3mepeHne paboTbl M MOLHOCTMN 3/1EKTPUYECKOrO TOKa.

15. VI3mepeHve conpoTmBeHNs.

16.  OnpeaeneHne ONTUYECKOWN CUMbI NINH3bI.

17. KcecnenoBaHme 3aBUCMMOCTM BbIT/IKMBAKOLLENW CWMbl OT 0ObeMa MOrpyXXeHHOM 4acTu OT
MNOTHOCTM XWUAKOCTW, ee He3aBUCMMOCTU OT MNJIOTHOCTU U MacChbl Tena.

18. ViccnepfoBaHme 3aBMCUMOCTUM CUMbI TPEHUA OT XapakTepa NoBepXHOCTH, ee He3aBUCUMOCTU OT
nnowaamn.

HabnwogeHne sBneHUn M NocTaHOBKa OMbITOB (HA KayeCTBEHHOM YPOBHE) M0 O06Hapy)XXeHUto
(haKTOpOB, BAMSAKOLWMX Ha NPOTEKAHME JaHHbIX ABMEHNA

1 HabntofeHve 3aBUCMMOCTY Nepuofa KonebaHWin rpy3a Ha HUTWU OT AJIMHbI U HE3aBUCUMOCTU OT

O N oA

Macchbl.
HabnoaeHne 3aBMCUMOCTI Neproga KonebaHuin rpysa Ha NpyXXmnHe 0T Macchl U XXECTKOCTU.
HabnogeHve 3aBUCMMOCTY AaBneHns rasa 0T 06bemMa 1 TemnepaTypbl.
HabnoaeHve 3aBUCUMOCTI TEMMEPATYPbI OCTbIBAIOLLENA BOAbI OT BPEMEHM.
WccnepoBaHue ABNeHWS B3aMMOLENCTBUA KaTyLUKM C TOKOM U MarHuTa.
WccnepoBaHue ABIEHWS 31EKTPOMArHUTHOM UHAYKLUWW.
HabntoaeHve aBneHNs OTpaXkeHWst 1 NPesioMIeHNS CBeTa.
HabntoaeHne sBneHns gucnepcun.
OG6Hapy>KeH1e 3aBUCUMOCTM CONPOTUB/IEHNS MPOBOAHMKA OT €ro napameTpoB W BELLECTBa.

10. ViccnepoBaHue

n. ViccneposaHue
pe3ynbTaToB B BUAe rpadmka

12. ViccnepoBaHue

13. ViccnepoBaHue
Haya/lbHON CKOPOCTU.

14, ViccnepoBaHne 3aBMCMMOCTM  CKOPOCTW OT BPEMEHM U NYTU NpU  PaBHOYCKOPEHHOM
[IBVDKEHUN.

15. WccneposaHue

16. ViccneposaHue

17. VccneposaHue

18. ViccneposaHue

19. ViccnepoBaHue

20. ViccnepoBaHue

21. VccnepoBsaHue

MpoBepka 3afiaHHbIX MPeANONOXKeHUA (NpsMble WU3MepeHUs (U3NYECKUX BEIUUYUH W
CpaBHeHMe 3alaHHbIX COOTHOLWIEHU MexXay HUMK). MpoBepKa rmnoTes

1 TpoBepka ruvnoTesbl O JIMHEAHOW 3aBUCUMOCTWU [/IMHbI CTON6GUKA >KMAKOCTU B TPybKe OT
Temnepatypbl.

2. MNpoBepka runoTesbl 0 MNPSAMOA  MPONOPLMOHAIBHOCTU  CKOPOCTM  MPU  PaBHOYCKOPEHHOM
[BVDKEHNIN NPOMNLEHHOMY NYTU.

3. MMpoBepka rvnoTesbl: NpY MOCNef0BaTe/IbHO BK/IKOYEHHbIX NaMMOYKM U NPOBOAHMKA WU ABYX
MPOBOLHWKOB HaMNPsXXeHNA CKNaablBaTb HeNb3s (MOXHO).

4. TlpoBepKa npasunia CNOXeHWA TOKOB Ha ABYX Mapai/iesibHO BKIKOYEHHbIX Pe3nCcTOpOoB.

3HaKOMCTBO C TEXHUYECKMMU YCTPOUCTBAMU N UX KOHCTPYUpPOBaHue

5. KOHCTpympoBaHMe HaKMOHHOM NMOCKOCTY C 3afaHHbIM 3HaveHneM K.
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6. KoHCTpynpoBaHWe apeoMeTpa 1 UCMbITaHKe ero paboTbl.

7. COOpKa 3M1eKTPUYECKOM Lienu 1 N3MepeHune CUsbl TOKa B ee pas/IiHbIX y4acTKax.
8. C6opka 3aneKTpomarHuTa 1 ucrbiTaHue ero AercTBus.

9. N3yyeHue 3neKTpnYecKoro Asuratens nocTogHHOro Toka (Ha Mogenn).

10. KoHCcTpynpoBaHue anekTpoasuraTens.

11.  KOHCTpyuMpoOBaHWe MOAeNn Tesneckona.

12. KOHCTpyvpoBaHve Mofenun NoAKN C 3alaHHOM TPYy30MN04beMHOCTbIO.

13, OugeHKa CBOEero 3peHus 1 noLoop OYKOB.

14, KOHCTpyunpoBaHMe NPOCTEMLLIErO reHepaTopa.

15.  W3y4yeHurie CBONCTB N306paKeHNs B IMH3AX.

TemaTunyeckoe nnaHUpoBaHue No Ppusnke 7 Knacc

Ne Tema Konunuectso
4acos

1 BeeneHue 4

2 [NepBOHaYa/IbHbIE CBEAEHMA O CTPOEHUM BELLECTBA 5

3 B3avmopelicTaue Ten 20

4 [aBneHve TBepAbIX Ten, XXUAKOCTENR 1 rasos 21

5} PaboTa 1 MOLLHOCTb. JHeprus 13

6 CoBepLLUeHCTBOBaHNE HaBbIKOB peLLeHns 3aaau 7

TemaTuyeckoe NaaHMpoBaHuWe Nno usnke 8 Knacc

Ne Tema Konnyectso
4acoB

1 Tennosble ABNeHUA 12

2 13MeHeHWe arperaTHbIX COCTOSIHWIA BeLLecTBa 1

3 DNeKTpUYeCKme ABNeHNA 28

4 ANeKTPOMarHUTHbIE ABEHNS 5

5 CBeTOBble AB/EHUA 12

6 MoBTOpEeHue I

TemaTuyeckoe NaaHMpoBaHuWe No Gusmke 9 knacc

Ne Tema Konunyectso
4acos

1 3aKOHb! B3aMOLENCTBUA U LBUKEHNSA Ten 3

2 MexaHunyeckure KonebaHus. 3ByK 15

3 DNeKTPOMarH1MTHOe nose 26

4 CTpoeHure aToMa M aTOMHOr0 Aapa. Vcnonb3oBaHue 3Heprum atoMmHbIX 13

anep
5 CTpoeHue v 3Bonoumns BeeneHHoii 10
6 MoBTOpEHNME 8



