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MNOACHUNTEJIbHAA 3ATNNCKA
MporpaMma coCTaBfleHa Ha OCHOBe aBTOPCKOM paboueit nporpammbl A.B.LLatannHoi «Mockea. [MpocBeweHune, 2017r.». [daHHas nporpamma
peannsyeTcs Mpu MCnosb3oBaHUK y4ebHUKoB «Pusmka 10,11» nuHum «Knaccuyeckuin kype» astopos: I'.A.Mskuwes, b.6.byxosues, H.H.Cotckuii, B. M.
YapyruH / Mog peg. H.A.MapheHTbeBOM 1 paspaboTaHa B COOTBETCTBUMU:
1S defepasibHOIO0 rocyaapcTBEHHOro 06pa3oBaTe/ibHOI0 CTaHgapTa cpefHero obuiero obpasoBaHus (yTBepXaeH nprukaszoM MuHobpHayku Poccum Ne 413 ot 17 mas
2012 roga) ¢ U3MEHEHMSIMW U AONOSIHEHMAMM OT: 29 gekabpsa 2014 r., 31 gekabpsa 2015 r., 7 noHa 2017 T.

LLIKONbHBIA KypC (DM3UKM — CUCTEMOOOPA3YIOLWMIA A1 eCTECTBEHHO-HAYUHbIX MPEeAMETOB, MOCKO/bKY (DM3NYECKME 3aKOHbI, fieXallie B OCHOBE
MUPO3MaHus, SBNAKOTCA OCHOBOMW COAEPXKaHUS KYpCOB XUMWUK, 61oNorum, reorpamm 1 acTpoHOMUN. du3MKa BOOPYXKAET LLIKO/IbHUKOB Hay4YHbIM METOLOM MO-
3HaHWS, NO3BOMAIOLLMM MONYyYaTb 06bEKTUBHBIE 3HAHUA 06 OKPYXKatoLLLEM MUPE.

OC06eHHOCTAMUN U3MOXEHNA COAEPXKaHNA Kypca ABNAOTCA:

* e[MHCTBO W B3aMMOCBA3b BCEX pa3fe/ioB KakK pe3ynbTaT MOCnefoBaTeNlbHON fAeTanm3aumu Mpu M3yuvyeHWW CTPYKTYpbl BelwectBa (OT Makpo- Ao
MUKpoOMacLLTaboB). B rnaBe «3neMeHTbl aCTPOPU3NKA. IBOMHOLMNA BceneHHOM» paccMaTpuBaeTcs obpaTHasi NocneaoBaTe/lbHOCTb — OT MEHbLUMX MaclLTaboB
K 60/1bLUMM, YTO 06ecneumBaeT BHyTPeHHEe eANHCTBO KypCa;

e OTCYTCTBUE [efneHus (PU3NKM Ha KIacCUYecKyto U coBpemeHHyt (10 kfacc: creumanbHas Teopus OTHOCUTENIbHOCTWU paccMmaTtpuBaeTcs BCeq 3a
MexaHuKor HbloTOHa Kak ee 0006LeHMe Ha Ciy4ail ABMXKEHUS Ten CO CKOPOCTSMW, CPaBHUMMBLIMW CO CKOPOCTbIO cBeTa; 11 Kfiacc: KBaHTOBas Teopwus
ornpefensieT CNeKTPbl U3/1y4eHNs 1 NOT/IOLLEHNSA BbICOKMX YacTOT, UCCeAYeT MUKPOMUP);

B [l0Ka3aTe/IbHOCTb M3M0XeHUA MaTepuana, 6a3mpyroLlasca Ha NPoCTbIX MaTeMaTUYeCKMX MeTo4ax M KauyeCTBEHHbIX OLeHKaxX (MO3BOMIAKOLWMX NOMYYnTb,
Hanpumep, B 10 Knacce BbipaXXeHWe A5 CUIbl TPEHWS NOKOA W ANA aMNAUTY bl BbIHYX/AEHHbIX KONebaHWin  MasTHMKa,  OLEHWUTb pasnycyepHoit
Apblpbl; B 11 Knacce OUeHWUTbL pasmep A4pa, SHEPrut0 CBA3WU 3/1eKTPOHa aTOMe M HYK/OHOB B A4pe, KPUTUYECKYHO Maccy ypaHa, Be/MUMHbI 3apsf0B KBapKOB,
ynmcno 3ee3n B lanakTuKe, NPUMeEpPHbIA BO3pacT BceneHHoR, napameTpbl BceneHHOW B MNMAaHKOBCKYH 3MOXY, KPUTUYECKYH MAI0THOCTL BceneHHoi,
OTHOCUTE/IbHBIN MepeBec BeLLeCTBa Haf aHTMBELLECTBOM, Maccy [DKWHca, Temnepatypy W npumepHoe Bpems cBedeHusi Co/HUA, BPeMS BO3HUK-HOBEHUSA
PEIMKTOBOIO M3/1y4eHus, MNI0THOCTb HEMTPOHHOM 3BE3[bl, YMC/IO BbICOKOPA3BUTLIX LMBUIN3aLMIA BO BceneHHON);

* MakCuMaJlbHOe UCMO/b30BaHMe KOPPEKTHbIX PU3NYECKMX Mogenel n aHanorui (Mogenn: 10 Knacc — MOAEeNM KpucTasna, aNeKTpusaumm TpeHnem; 11
KnacC — CBEPXMPOBOAMMOCTI, KOCMOJIOrMYeckas Mogenb ®PpuamaHa, MofeSlb MPOCTPaHCTBA, WC-KPUBNEHHOrO rpasuTaumeit; aHanorum: 10 knacc —
[BWXEHNS YacTuL, B O4HOPOAHOM rpaBUTaLMOHHOM M 3/1EKTPOCTATUYECKOM Mo/isX; 11 Knacc — pacnpoCcTpaHeHUsi MeXaHUYECKUX U 3/1eKTPO-MarHUTHBIX BOJH,
[laB/eHNS NeaIbHOro U (POTOHHOIO rasoB);

* 006CyXJeHue rpaHnL, MPUMEHNMOCTI BCEX M3yYaeMblX 3akoHOMepHocTel (10 knacc: 3akoHbl HbloTOHa, M'yka, KynoHa, cnoxeHus ckopocTei; 11 knacc:
3akoH OMa, Knaccuyeckast Teopus 3/1eKTPOMarHUTHOIO U3yYeHUs) 1 UCNOb3yeMbliX MOAeNein (MaTepuasibHas ToUKa, NaeasbHblA ra3 u T. 4.);

* 1CNONb30BaHME N BO3MOXKHAsA WMHTEPNpeTaums COBPEMEHHbIX Hay4HbIX AaHHbIX (11 Knacc: aHM30TPONUA PEeMKTOBOrO W3/y4YeHUs CBA3bIBAeTCH C
06pa3oBaHeM aCTPOHOMUYECKMX CTPYKTYp (Nofo6Hble nccnegosaHuns dxoHa Masepa v Ixopmaka CmyTa 6b1in yaocToeHbl HobeneBcko npemumn no usnke
3a 2006 rof), Ha LLECTM PUCYHKaX NPUBEAEHbI B pasHbIX MacliTa-6ax 30-KapTUHKM BCceneHHON, NonyyeHHble 3a NOCAeAHME oAbl C NOMOLLbH KOCMUYECKMX
Te/IeCKoNoB);

*  paccMOTpeHVe NPUHLMNA LeNCTBMSA COBPEMEHHbLIX TEXHUYECKMX YCTPOMCTB (10 Knacc: CBETOKOMMPOBa/IbHON MalUMHbI, 3/1eKTPOCTaTUYECKOro (uabTpa
A1 OYMCTKM BO3AyXa OT MblK, KiaBmaTypbl KOMMbioTepa; 11 Kniacc: AeTekTopa MeTa/linye-CKMUX MpeaMeToB, noesfa Ha MarHUTHOM MofyLUKe, CBETOBOAR),
NPUKIaZHOE UCMONb30BaHWe (r3nyecknx seneHnin (10 Knacc: siBNeHWe 3NeKTpu3auuy TPeHWeM B AaKTUIOCKONWKM; 11 Kniacc: 3/1eKTPUYecKoro paspsja B
nnasmMeHHOM AUCINSIee);



*  0O6LLEKYNbTYPHBIN acnekT (HM3MYECKOro 3HaHWUs, peannsa-ums naen MexxnpeamMeTHbIX cBAseil (10 knacc: CUMMETPUS B MPUPOAE M XKMBOMUCK, YyNpyrue
fedopmauny B 6MONOrMYEeCKUX TKaHAX, PU3MO0IOrMYecKoe BO3AENCTBME MEPerpy3oK Ha OpraHv3M, CyLLeCTBOBaHWE 3NeKTPUYEeCcKOro nons y pblo; 11 knacc:
(hM3nMyecKkMe NPUHLUMNbI 3PEHUSs, OOBLACHEHWE MNPUYMH BO3HUKHOBEHUSI pPafMaLMOHHbLIX MNOSCOB 3eMAN, BbISICHEHME BK/Iada Pas3/fMyHbIX WUCTOYHUKOB
VNOHW3VPYIOLLEr0 W3/yYeHUS B eCTECTBEHHbIA pagvaumoHHbIA  (hOH, WCNOMb30BaHWE SABMEHWS PafMOaKTUBHOrO pacnafga B W30TOMHOW XPOHOIOMNK,
(hopMyIMpoBKa HEOOXOAMMBIX YC-I0BUIA BOSHUKHOBEHWS OPraHUYeCKOM XXM3HW Ha NnaHeTe).

Llenn nsyyeHns (m3nKn B CpefHeNn LLKOSIE CreaytoLLme:

Y (hopMMpoBaHMe Yy OOy4atoMXCA YMEHWUA BUAETb WM MOHMMATb LIEHHOCTb 00pa30BaHMs, 3HAYMMOCTb (DM3NMYECKOr0 3HaHWS A1 KaKAOro YesioBeka,
He3aBMCKMO OT ero NpPoMeccUoHasIbHOW LeATENIbHOCTU; YMEHUIN pa3nnyaTb aKTbl U OLEHKM, CPaBHMBATbL OLEHOYHbIE BbIBOAbI, BUAETH MX CBA3b C KPUTEPUS-
MM OLEHOK, (POpMy/IMpoBaTh 1 060CHOBLIBATL COOCTBEHHYHO MO3ULIMIO;

Y (hopMUpOBaHME Yy 06y4YatoLMXCA LIeNOCTHOro NpeacTaBNeHNs 0 MUPE U POK (IM3UKN B CO34aHNM COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTWUHbI MUPa;
YMeHUS1 0OBACHATL MOBEAEHME OOBEKTOB W MPOLIECChI OKPYXXAalOLLEN [AeNCTBUTENIbHOCTU — MPUPOAHON, COLMAaNbHOW, KyNbTYPHOR, TEXHUYECKOWN Ccpefpl,
NCNonb3ys ANs 3TOro PU3nNYeckne 3HaHus;

Y MpuobpeTeHne 06y4varoLMMMCA ONbiTa pPa3HOOOpa3HOM [esTeNbHOCTW, OMbiTa MO3HAHUA W CaMOMO3HAHWA; K/OYEBLIX HAaBbIKOB (KNHOUEBbIX
KOMMNETEHTHOCTEN), UMEOLLLMX YHMBEPCA/Ib-HOE 3HAaUYeHWe A8 pa3fInyHbIX BUAOB AeATENIbHOCTU, — HaBbIKOB PELUEHMS NMPO6/eM, MPUHATUS PELLEHWIA, MOUCKa,

aHanmsa 1 06-paboTKM MHHOPMALIMM, KOMMYHUKATMBHBIX HABbIKOB, HABbIKOB M3MEPEHWIA, COTPYAHUYECTBA, 3(EKTUBHOIO 1 6E30MacHOro MCrno/b3oBaHNs
PasINYHbIX TEXHUYECKUX YCTPONCTB;

Y O0BfafeHWe CUCTEMOW Hay4yHbIX 3HAHWA O (YM3NYECKMX CBOMCTBAX OKPYXKalOWEro Mupa, 06 OCHOBHbIX (M3MYECKMX 3aKOHAaX M O Crnocobax ux
NCMOMb30BaHNSA B NPAKTUYECKON YKN3HW.

MNNAHUPYEMBIE PE3Y/IbTATbl OCBOEHNA KYPCA ®U3NKUN
O6yueHne (hr3MKN B 06pa30BaTENIbHOM YUPEXAEHNMN A0/MKHO ObITh HANPBAEHO Ha POPMMPOBaHNE CNeAYHOLLMX PE3Y/bTaTOB:
JINYHOCTHbIe pe3ynbTaTbl:
- YMeHVe ynpasnsTb CBOeW No3HaBaTe/IbHON AeSATeNbHOCTbIO;
- FTOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHmto, B TOM YMC/1e CaM006pa30BaHmio, Ha MNPOTSXEHUN BCE XXM3HW; CO3HATE/IbHOE OTHOLLEHME K HEMpepbIBHOMY
06pa3oBaHMI0 KaK YCI0BUIO YCMELLHON NpodecCMoHaNbHON 1 06LLECTBEHHON AESTENbHOCTY;
- YMeHVe COTpyAHMYaTb CO CBEPCTHMKaMWM, AeTbMM MajLlero Bo3pacTa, B3pOoC/biMM B 06pa30BaTe/IbHOM, y4eOHO-MCCNeA0BaTENbCKON, MPOEKTHON
APYrux Buax AesTenbHOCTY;
- ChOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLENO0 COBPEMEHHOMY YPOBHIO PasBUTUS HAYKW; OCO3HaHWE 3HAYMMOCTY HayKW, BNageHus
[OCTOBEPHOIN MHOopMaLMeit 0 NepefoBbIX AOCTUXKEHUAX 1 OTKPbITUSIX MUPOBOA 1 OTEYeCTBEHHOW HayKW; 3aMHTEPeCOBAaHHOCTb B HayUHbIX 3HAHWUAX 00
YCTPOWCTBE MMpPa U 06LLECTBA; FOTOBHOCTb K HAyYHO-TEXHWYECKOMY TBOPYECTBY;
- YyBCTBO rOPAOCTY 328 POCCUMCKYIO (PU3NYECKYIO HayKy, N'YMaHWU3M;
- NONOXMWTENbHOE OTHOLLUEHWNE K TPYAY, LieneyCcTpemM/IeHHOCTb;
- 3KO/0rmyeckas KynbTypa, 6epexxHoe OTHOLLEHMEe K POAHOM 3eM/ie, MPUPOAHLIM 6oraTcTBam Poccum u Mmnpa, NOHMMaHKe OTBETCTBEHHOCTY 3a COCTOSIHME
NPUPOAHBIX PECYPCOB U pa3yMHOe NPYPOAOUCNO/Nb30BaHMe.

MeTanpeameTHble pe3y/ibTaTbl:

PerynaTusHble YY :
ObyyaroLmiica cMOXKeT :



- CAMOCTOATE/IbHO ONPeAeNnsTb LeNn, CTaBuTb 1 (hOpMyINMPOBaTb COGCTBEHHbIE 3afa4n B 06pa3oBaTe/IbHOWN AeSTENbHOCTU N XXN3HEHHbIX CUTYaUUsX;

- OLieHMBaTb Pecypcbl, B TOM YMC/e BPEMS U Apyrvue HemaTepurasibHble pecypcbl, HE06X0AMMbIE NS AOCTUXEHMS NOCTaB/IEHHOWN paHee Lenu;

- CONOCTaBNATb UMEHOLLMECH BO3MOXHOCTMN 1 HE0OX0AMMbIe AN LOCTUMXKEHUS LIeNN Pecypehbl;

- ONpeAenaTb HECKObKO NyTel JOCTUXKEHWS MOCTaB/IEHHOMW Lenu;

- 3afjaBaTb NapaMeTPbl 1 KPUTEPUK, MO KOTOPbIM MOXKHO ONPEAENNTb, UTO LE/b AOCTUMHYTE;

- COMOCTaBNATb MOJYYEHHbIA pe3ynbTaT AesTelbHOCTU C MOCTaBNEHHOW 3apaHee LIeNbHo;

- OLIeHMBATb NOCNEACTBMS AOCTUXKEHUS NOCTABNEHHOM LENN B AEATENbHOCTM, COOCTBEHHOM XMU3HU M XXNU3HN OKPY>XKAHOLLMX NHOMEN.

Mo3HaBaTeNnbHble YY/[:

ObyyaroLwmiica CMOXKeT :

- KPUTUYECKWN OLEHNBATL Y UHTEPNPETUPOBATb MH(OPMALMIO C PasHbIX NO3ULLWIA;

- pacrno3HaeaTb U PUKCMPOBaTb NPOTMBOPEUNS B MH(OPMALMOHHBIX UCTOYHMKAX;

- NCMNO0/b30BaTh Pa3/IMyHbIE MOAE/bHO-CXeMATUYECKNe CPeACTBa 418 NPeACTaBNeHNS BbISB/IEHHbIX B MHPOPMALMOHHbIX MCTOUYHMKAX NPOTUBOPEUNIA;

- OCYLLECTB/ISITb Pa3BEPHYThIA MHHOPMALMOHHBIN NOWCK 1 CTaBUTb HE ero OCHOBE HOBbIe (YYeOHbIE 1 NO3HaBATE/bHbIE) 3adauK;

- UCKaTb 1 HaxoauTb 0600LLEHHbIE CNOCOObLI peLLeHns 3a8a4u;

- NPUBOAUTbL KPUTUYECKME apryMEHTbI, KaK B OTHOLLEHWUM COBCTBEHHOMO CYXXAEHWS, TaK U B OTHOLLEHWUW JENCTBUIA 1 CYXAEHWNIA APYroro YeNoBeKa;

- aHa/IM3MpoBaTb M NpPeobpas3oBbIBaTb NPOBGIEMHO-MPOTUBOPEUMBLIE CUTYALUMN;

- BbIXOJMUTb 3a paMK/ y4ebHOro npeaMeTa 1 OCYLLECTBNSATH Lie/IeHanpaBneHHbI MONCK BO3MOXHOCTU LLMPOKOrO NepeHoca CPeACcTB U CNOCO60B [AeinCTBUS;
- BbICTpamBaTh MHAMBUAYa/bHYIO 06pa30BaTe/lbHY0 TPAEKTOPUIO, YUUTLIBAS OrpaHNYeHNs CO CTOPOHbI APYrX YYAaCTHUKOB W PECYPCHbIE OTHOLLIEHNS;
- MEHATb W YAEPXMBaTb pPasHble MNO3NLMM B NO3HABATENbHOM AeATENbHOCTU (ObITb YYEHUKOM U yumTenem; hopMynnpoBaTh 06pa3oBaTe/bHbIiA 3anpoc u
BbINOMHATb KOHCY/IbTaTMBHbIE (PYHKLMM CAMOCTOSATE/IbHO; CTaBUTb NPO6eEMY 1 paboTaTb Hafl ee peLleHNEM; YNpPaBnsTb COBMECTHON NO3HaBaTeNbHON
LeSATENbHOCTHIO N MNOAUMHATLCS).

KoMMyHuMKaTMBHbIe YY:

ObyyvaroLwmiica cMOXKeT:

- OCYLLECTB/ATb Ae/I0BYI0 KOMMYHMKALMIO, KaK CO CBEPCTHUKAaMM, TaK 1 CO B3POC/bIMU (KaK BHYTpU 06pa3oBaTe/ibHOM opraHu3auum, Tak v 3a ee npeienamu);
- MPY OCYLLECTBMIEHNM TPYMMNOBOI paboThbl BbITb KaK PYKOBOAUTENEM, TaK U YIEHOM MPOEKTHOM KOMaH/bl B pa3HbIX PONsx (reHepaTopoM MAEN, KPUTUKOM,
NCMOMHUTENEM, MPE3EHTYIOWNUM U T.4.);

- pa3BepPHYTO, NOrMYHO 1N TOYHO U3araTb CBOK TOYKY 3PEHMS C UCMOMb30BaHME afeKBaTHbIX (YCTHbIX U MUCbMEHHbIX) S3bIKOBbIX CPEACTB;

- pacno3HaBaTb KOH(INKTHbIE CUTYaLUMK U NpeaoTBpaLLaTb KOH(IMKTbI A0 UX aKTUBHOW (pasbl;

- COrnacoBbIBaTb NO3MLMK YNIEHOB KOMaHAb! B npoLecce paboTbl Haf 06LWMM NPOAYKTOM/PeLLEHNEM;

- NPeAcTaBNATb MNY6ANYHO pe3ybTaTbl MHAMBMAYALHOW W FPYNNOBOWA AEATENbHOCTU, Kak Nepes 3HaKOMOW, TaK M nepef He3HaKOMOW ayAnuTOpUeN;

- Noa6vpaTb NApPTHEPOB AN Ae0BOM KOMMYHMKALMKN, UCXOAS U3 COOBpaXKeHUI pe3ynbTaTUBHOCTY B3aUMOAENCTBUS, & He NIMYHbIX CUMMATUN;

- BOCMPUHMMATb KPUTUYECKME 3aMeYaHmsi Kak pecypc COGCTBEHHOIO pa3BUTUS;

- TOYHO M eMKO (hOPMYNNPOBaTh KakK KPUTUYECKME, TaK 1 000pUTE/NbHBIE 3aMedaHus B afpec APYruX Nofein B pamkax AeNoBoi 1 06pa3oBaTe/lbHOM
KOMMYHUKaLWK, n3beras npm 3TOM IMYHOCTHbIX OLEHOYHbIX CYXXAEHWIA.

MpeaMeTHbIe pPe3ynbTaTbl:



BbINyCKHNK Ha 6230BOM YPOBHE HayunTCA:
- [EMOHCTPMPOBaTb Ha MpuUMepax pPosb U MeCTo (M3NKN B (DOPMUPOBAHMM COBPEMEHHON HAyUYHON KapTWHbI MMpa, B Pa3BUTUM COBPEMEHHOW TEXHUKM U
TEXHO/OMMIA, B NPAKTUYECKOW AeATENbHOCTU NOAEN;
- [EMOHCTPMPOBATb Ha NPUMepax B3aMMOCBS3b MeXAyY (HU3MKOW 1 APYTMU eCTECTBEHHBIMI HayKaMu;
- yCTaHaB/MBaTb B3aUMOCBSA3b ECTECTBEHHO-HAYUHbIX SBMIEHWUIA U NPUMEHSATb OCHOBHbIE (PU3MYECKMe MOLENN A1 UX ONUCAHUS U OOBACHEHNS;
- MCNoMb30BaTb MHGOPMaUMIO (HM3MYECKOrO COAEPXKaHUA MPU PELEHMM YYebHbIX, NPaKTUYECKMX, MPOEKTHbIX WM UCCNeAoBaTeNbCKUX 3adad, MHTerpupys
NH(OPMaLMIO U3 Pa3INYHbIX UCTOUHMKOB U KPUTUYECKN ee OLEHMBaS;
- pasnuyaTb U yMeTb WUCMOMb30BaTb B Y4ebOHO-MCCNEA0BaTENIbCKOM AeATeIbHOCTU METOAbl Hay4yHOro Mo3HaHWs (HabnogeHue, OnucaHue, U3MEpPEHMUE,
3KCMEPUMEHT, BbIABMXXEHME TUMOTE3bI, MOAENMPOBaHME U AP.) U (hOPMbI HAy4YHOrO NO3HaHUA (PaKTbl, 3aKOHbI, TEOPUK), AEMOHCTPUPYS Ha NPUMEpPax UX Pob
N MECTO B Hay4YHOM NO3HAHWMK,
- NPOBOAUTb MPSIMbIE N KOCBEHHbIE M3MEHEHMSI (PU3NYECKMX BENMYMH, BbIOUPas M3MEPUTENbHbIE NPUOOPBI C YYETOM HEOOXOAMMON TOUHOCTU U3MEPEHWNA,
NNaHMPOBaTb XO[ N3MEPEHUIA, NONyYaTb 3HaA4YeHVE N3MEPSAEMON BEIMYMHDBI U OLEHMBATb OTHOCUTE/IbHYHO NOrPeLLHOCTb MO 3afaHHbIM hopMynam;
- MPOBOAUTb UCCNEAOBaHMS 3aBUCUMOCTEN MeEXAY (M3NUYECKMMU BENMUMHAMMW: MPOBOAUTbL U3MEPEHUS U ONPEAEensiTb Ha OCHOBE WMCCNeA0BaHWSA 3HaYeHue
napameTpoB, XapaKTepusyoLLMX AaHHYHO 3aBUCUMOCTb MEXAY BeMYMHAMK, U AenaTb BbIBOL, C YHETOM MOMPELLIHOCTY U3MEPEHMWIA;
- 1CNOoMb30BaThb A8 ONUCaHNA XapakKTepa NPoTeKaHNs (PU3NYECKNX NPOLIECCOB (PU3NYECKME BENUUNHBI 1 AEMOHCTPUPOBATL B3aMMOCBSA3b MEXAY HUMU;
- MCNOMb30BaThb 415 ONMCaHNA XapakTepa NpoTeKaHWs (U3NYECKMX NPOLIECCOB (IU3NYECKMe 3aKOHbI C YHETOM rpaHuL, UX NPUMEHUNPUMEHUMOCTMW;
- pelwaTb KayeCTBEHHble 3adaun (B TOM UMCNE M MEXMPEAMETHOIO XapakTepa): MCMNOo/b3ys MOAenn, (M3MYecKnMe BeIMYMHbI M 3aKOHbI, BbICTpanBaTb
NOTNYECKMN BEPHYIO LIENOYKY 00bSICHEHMS ([0Ka3aTeNbCTBa) NPEA/IOKEHHOr0 B 3ada4e npouecca (SBneHns);
- pewaTtb pacyeTHble 3a4ayn C SBHO 3aaHHON (M3MYECKOM MOAENbI: Ha OCHOBE aHalM3a YCMoBWUSA 3adayl BblAeNsiTb (DM3MYECKYHD MOAENb, HaXoauTb
(hM3MYECKME BENNYUMHBI U 3aKOHbI, HE06XO0AMMbIE M JOCTATOUHbIE /15 €6 PELUEHMS, MPOBOANTL pacyeTbl U MPOBEPATb MOMYUEHHbIV pe3ynbTar;
- YUYUTbIBATb rPaHuLLbl MPUMEHEHNS N3YUYEHHbIX (UM3NYECKMX MOAENEN NMPU PELLEHNN (IU3NUYECKMX U MEXTPEAMETHbIX 3a4ay;
- 1CMO0/Mb30BaTb MH(OPMALMIO Y NPUMEHATL 3HAHUS O NPUHLMMIAX PaboTbl M OCHOBHbIX XapaKTEPUCTUKAX U3YUYEHHBIX MaLLWH, MPUGOPOB 1 APYrnx
TEXHMUYECKMX YCTPOMCTB AN PELLEHNS NPAKTUYECKUX, YHeOHO-MCCNeA0BaTEeIbCKMUX U NMPOEKTHbIX 3a4auy;
- MCM0Mb30BaTb 3HaHMS 0 (PU3NYECKNX 0OBEKTAX M NMpoLeccax B MOBCEAHEBHOM XXN3HK 415 06ecrievyeHns 6e30nacHOCTM Npu obpaLLeHnn ¢ npubopamm u
TEXHUYECKMMM YCTPONCTBaMMU, A1 COXPaAHEHNS 340POBbS 1 COBMOAEHNS HOPM 3KO/TIOMMYECKOr0 NOBEAEHNS B OKPYXKatOLLEN cpeae, AN NPUHATUSA PeLLeHNIA B
NOBCEAHEBHOW XXM3HW.

MexaHn4eckue aBneHns

- pacnosHaBaTb MeXaHWYecKue SBMIEHWUSI U OOBACHATb Ha OCHOBE VMEIOLLMXCA 3HAHWIA OCHOBHbIE CBOWCTBA WM YCMOBUS MPOTEKAHUS 3TUX SIBNEHMWIA:
PaBHOMEPHOE M HEPaBHOMEPHOE [ABMXKEHWE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMO/MHEAHOEe ABMXKEHME, OTHOCUTENIbHOCTb MEXaHUUYECKOro ABVKEHNS,
CBOGO/IHOE MajieHVe TeN, PaBHOMEPHOE [BVKEHME MO OKPYXXHOCTU, VHEPLUS, B3aMO/EICTBUE TeN, PeakTUBHOE ABWXEHWE, nepeaya AaBneHus TeepabiMu
Tenamu, XWAKOCTAMU U ra3ami, aTMOC(epHOe AaBfieHne, NnaBaHue Ten, PaBHOBECUE TBEPAbIX TeM, UMEOLLIMX 3aKPEN/eHHY0 OCb BpalleHus, KonebatenbHoe
[BUXEHWE, PE30HAHC, BOSHOBOE [BUKEHNE (3BYK);

- ONWCbIBAaTb M3yYeHHble CBOWCTBA TEN M MEXAHWYECKUE SBMEHUS, UCMOMb3Ys (3NYECKME BEMUMHBI: NyTh, NepeMeLleHne, CKOPOCTb, YCKOPEHWe, Nepuog
06pallleHns, Macca Tena, NAOTHOCTb BELLECTBa, cuna (CUna TSKECTM, Cuna ynpyrocTu, Ciuna TPeHUs), AaBneHve, UMNYNLC Tena, KMHETUYECKas aHepruis,
noTeHUManbHas 3Heprus, MexaHuueckas paboTa, MexaHU4eckasi MOLHOCTb, KM npu coBepLieHMr paboTbl C MCMOIb30BAHMEM MPOCTOrO MeXaHu3ma, cuna
TpeHUs, aMNanTya, Nepros 1 YacToTa KonebaHuid, AnMHa BOMHbI M CKOPOCTb €e PacnpoCTPaHeHUs:; Npu ON1CcaHMV NPaBU/IbHO TPAKTOBATh (IN3NUECKUIA CMbICHT



NCNONb3YEMbIX BENUYMH, MX 0003Ha4YeHUs U eAVHULbI M3MepeHUs, HaxoauTb (OPMY/ibl, CBA3bIBalOWME [AaHHYIO (PU3MYECKYHO BEIMYUHY C APYTUMK
BeMYMHAMMU, BbIYUC/IATL 3HAYEHNE (PU3NYECKON BENIMYUNHDI;
- aHanM3MpoBaTb CBOWCTBA Te/, MEXaHWYECKWEe SBNIEHUS W MPOLECChbl, UCMOMb3ys (U3NYECKME 3aKOHbI: 3aKOH COXPaHeHUs 3Hepruu, 3aKOH BCEMUPHOro
TArOTEHWUSA, MPUHLMN Cyneprno3vuum cun (HaxoxgeHue pasHogenctaytowlen cunbl), 1, 11 v 111 3aKoHbI HbIOTOHA, 3aKOH COXpaHeHusi UMMynbca, 3aKoH yKa,
3aKoH [Mackang, 3akoH ApxuMmesa; npyv 3TOM pasninyatb C/I0BECHYHO (DOPMY/IMPOBKY 3aKOHA M ero MaTeMaTUyecKoe BbIpaXeHue;
- pa3nunyaTb OCHOBHble NPU3HAKWN U3YUeHHbIX (N3UYECKNX MOAENe: MaTepuaibHas TOUKa, MHepLumaibHas CUCTEMa OTCHETa;
- pewartb 3a4ayun, MUCMO/Mb3ys (PU3NYECKME 3aKOHbI (3aKOH COXPaHeHWs 3HEPruv, 3aKOH BCEMUPHOMO TATOTEHWS, npuHumn cynepnosvuum cun, |, 11 n 11l
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHMs UMNy/bea, 3aKOH Myka, 3akoH lNackans, 3akoH ApxumMesa) U (opMy/bl, CBA3bIBaOLLME (PU3NYECKNE BENUYWHBI (MYTb,
CKOPOCTb, YCKOpeHue, macca Tena, MIOTHOCTbL BeLLecTBa, CuUna, JaBneHuwe, UMNYbLC Tena, KUHeTUYecKaa 3Heprus, NnoteHuMabHaa 3Heprus, MexaHuyeckas
paboTa, MexaHuyeckas mMowHOCTb, KM npocToro MexaHn3ma, cuna TPEHWUS CKOMbXEHUS, KOI(MMULIMEHT TpeHUs, aMNanTyaa, Nepuos 1 vactoTa KonebaHui,
[JIMHA BOSIHbI Y CKOPOCTL ee PacnpoCTpaHeHns): Ha OCHOBE aHa/n3a YC/oBuMSA 3a4a4m 3anuncbiBaTb KpaTKoe YC/oBMe, BbIAeNATh PU3NYECKME BENNUYNHDI, 3aKOHbI
1 (hopmynibl, HEOOXO4UMbIE A/151 ee PeLUeHNSs, NPOBOAUTL PacyeTbl N OLEHMNBATb PeaslbHOCTb MOJTYHEHHOrO 3HAYEHNS (PU3NYECKOIN BENIMUMHDI.
TennoBble ABMEHNA

- pacrnosHaBaTb TEM/0BbIE AB/EHNA N OOBACHATL Ha 6a3e MMEHOLLMXCS 3HAHWI OCHOBHble CBOMCTBa WM YC/IOBUS MPOTEKAHUA 3TUX ABNEHWUIA: AMGQY3ms,
M3MeHeHWe ob6beMa Tefl NPW HarpeBaHuM (OXNaKAeHWK), Gofbluas CXMMaeMOCTb ra3oB, Masias CXMMaeMOCTb XXWUAKOCTE W TBepAbIX Ten; TersioBoe
paBHOBECME, WCMapeHue, KOHAEHCauWs, MnaBfeHue, KPUCTalNM3auns, KUMEHWe, BNKHOCTb BO3fyXa, PasivyHble Crnocobbl  Tensonepegayu
(TennonpoBOAHOCTb, KOHBEKLMSA, WM3/lyYeHUe), arperatHble COCTOSIHWSA BELLECTBa, MOr/OLLEHNE 3HEeprun npu UCMapeHuu XXMAKOCTU W BbifenieHve ee npu
KOHAeHcauun napa, 3aBUCUMOCTb TemnepaTypbl KUMEHWA OT AaB/eHus;
- OMUCbIBaTb M3YYeHHble CBOWCTBA TeN 1 TEMNOBble ABNEHUSA, UCMOMb3YS (IU3NYECKUE BEIMUMHBI: KOIMYECTBO TEN/I0Thl, BHYTPEHHAS 3HEprus, TemMneparypa,
y[ieflbHas Tenn0eMKOCTb BELLEeCTBa, Y/Ae/lbHas TenaoTa nnasneHuns, yaenbHas Tenaota napoobpasoBaHus, yaebHas TenioTa CropaHna Tonamea, Ko3hpuumeHT
MOSIE3HOr0 AENCTBUSA TEMIOBOrO ABUraTesisi; Npy onucaHUM NpPaBU/bHO TPAKTOBaTb (PU3NYECKUIA CMbIC/T UCMOJb3YEMbIX BEIMUYNH, X 0603HAYEHUA N eAVHULbI
M3MepPEeHUs, HaXOAWTb (POPMY/ibl, CBA3bIBAIOLLME AaHHYHO (PU3NYECKYHO BENUUMHY C APYTUMU BeNMUYMHAMU, BbIYUCNATL 3HAYEHWE (DU3NYECKON BENIMYMHBI;
- aHa/M3MpoBaTb CBOWCTBA Te, TEN/OBbIe ABMEHNS U MPOLECCHI, UCNO/b3YS OCHOBHbIE MOMOXEHWUS aTOMHO-MO/EKY/IAPHOI0 YYeHWs O CTPOEHUM BELLECTBA U
3aKOH COXpaHeHWs 3HEPTUn;
- pasnimyaTb OCHOBHbIE MPU3HAKN U3YYEHHBIX PU3NYECKUX MOLENEN CTPOEHNSA ra30B, XNAKOCTEN 1 TBEPAbIX Ten;
- MPUBOAMTL NPUMEPLI NPAKTUYECKOro UCMO/b30BaHUA (PU3NYECKMUX 3HAHUIA O TEMNJIOBbIX AB/IEHUAX;
- peLuatb 3a4ayn, UCMOsb3ysa 3aKOH COXPAHEHWNA 3HEPrMK B TEM/I0BbLIX MpoLeccax v opmysibl, CBA3bIBaKOLLME PU3MYECKME BENNYMHBI (KOIMYECTBO TEMJIOTHI,
Temnepatypa, yAenbHas TenJ0eMKOCTb BELLECTBa, YAe/bHasA TenaoTa nnaBneHus, yaenbHas TennoTa napoobpasoBaHus, yaenbHas TenaoTa cropaHus Tonavea,
KO3(PULMEHT NONe3HOro AenCTBMS TEMIOBOrO ABUraTesis): Ha OCHOBE aHa/in3a YCN0oBUA 3afady 3anucbiBaTb KPaTKOe YC/OBWe, BbILENATb (DU3NYECKMe
BE/IMYMHbI, 3aKOHbI U (POPMY/bl, HEOOXOAMMbIE ANS ee PeLUeHWs, NMPOBOAMTb pacyeTbl M OLEHMBATb PeasibHOCTb MOMYYEHHOro 3HAaYeHUs (hU3NYECKOW
BE/IMYMHBI.

DNeKTPUYECKME N MarHUTHbIE ABIeHUSA
- pacno3HaBaTb 3/1IEKTPOMArHUTHbIE AB/IEHUA U OOBACHATL Ha OCHOBE MMEIOLLMXCA 3HAHWI OCHOBHbIE CBOMCTBA WM YCNOBUSA NPOTEKaHUA 3TUX AB/EHWIA:
ANeKTpu3auns Tesn, B3aUMOLENCTBME 3apsAO0B, 3MEKTPUYECKMIA TOK WM ero [eicTBuA (TenioBOe, XUMMWUYECKOe, MarHWTHOe), B3aMMOAENCTBME MarHWTOB,
3NIEKTPOMAarHUTHas MHAYKUMA, AeNCTBUE MAarHUTHOMO MOAA Ha NPOBOAHUK C TOKOM W Ha ABMXKYLLYHOCA 3apsHXKEHHYHO YacTuLy, AeNCTBUE 3/1EKTPUYECKOro Noss
Ha 3apsXKEHHYHO YacTuLly, 3/1EKTPOMarHUTHbIE BOJHbI, NPSMONMHENHOE pacrnpoCcTpaHeHe CBETA, OTPAXKEHWE 1 MPeoM/IeHMe CBETa, AMCMNePCUs CBeTa.



MCNO/b30BaTh 3HAHWS 06 3NeKTPOMArHUTHbIX SBNEHUSAX B MOBCEAHEBHOW >KM3HW ANs1 06ecnevyeHns 6e3onacHoOCTW Npu obpalleHnn ¢ npubopamu 1
TEXHUYECKMMWN YCTPONCT BaMU, A/ COXPaHEHUS 340POBbS U COBMOAEHNA HOPM 3KOOrMYeCKOro NoBeAeHMA B OKPY>KaloLLein cpefe; NpuBoaNT b NPUMEpSI
B/IMSIHUA 3N1EKT POMarHUTHbIX U3/TyYeHUIA Ha >XKUBbIE OpraHU3Mbl;

- pasnnyaTb rpaHnLbl NPUMEHUMOCT M U3NYECKMX 3aKOHOB, MOHMMATb BCEOOLLNIA XapaKTep hyHAaMEH T a/lbHbIX 3aKOHOB (3aKOH COXpaHeHUs
3NMEKTPUYECKOTO 3apsifa) M OrpaHMYEHHOCTb MCMOIb30BAHMA YaCTHbIX 3aKOHOB (3akoH OMa ans yyacTKa uenu, 3akoH [ koynsa-fleHua v ap.);
- UCNONb30BaTb MPUEMbI MOCTPOEHUSA (DU3NYECKNX MOAENER, NoMCKa 1 (DOPMYINPOBKM AOKA3aTeNbCTB BbIABMHY ThIX TMNOTE3 M TeopeTUYECKNX BbIBOLOB Ha
OCHOBE 3MMMPUYECKM YCT aHOBNEHHbIX (haKTO0B;
- Haxo4MTb afleKBaTHY NMpeasoXKeHHoN 3agade n3NYECKY0 MOAENb, paspellaTb NpobaemMy Kak Ha OCHOBE MMEHLLMXCS 3HAHWI 06 3N1eKTPOMarHU THbIX
ABMIEHMNAX C UCMO/b30BaHNEM MaTeMaTNYeCcKoro annapaTa, Tak 1 npy NOMOLLM MeT0L0B OLIEHKM.

KBaHTOBbIe ABMEHNA

NCMNOMb30BaTh MOMYYEHHbIE 3HAHWSA B MOBCELHEBHOMN >KN3HW NpY 06paLleHnmn ¢ npubopamMm U TEXHUYECKUMNYCTPOACTBaMU (CHET UMUK NOHU3UPYIOLLIMX
yacTwul, fO3MMeTP), 41 COXpaHEHWUS 340POBbSI U COO/IOAEHNSI HOPM 3KOI0TMYECKOr0 MOBEAEHMS B OKPY>KaloLLEen cpeje;

COOTHOCUTb 3HEPrU0 CBA3M aTOMHbIX AAep ¢ AePeKTOM MaccChl;

- NPYBOANTb NPUMEPbI BAVSIHNA PaaN0aK T UBHbIX U3MyHEHWI HA XKMBble OpraHnM3Mbl; MOHMMATb NPUHLUMN AeACTBMA LO3MMeTpa Mpa3nmyaThb YCNOBUS €r0
MNCNOMNb30BaHNS;
- MOHMMATb 3KONOTMYECKNe NPo6/ieMbl, BOSHMKAIOLLME MPY UCNOMb30BAHUN aTOMHbIX 31eKTPOCTaHUWUA, 1 Ny TUPELEHNS 3TUX NpobaeM, NepcnekTBbI
MCMONb30BaHUSA YNPaBNSAeMoro TepMOsiAePHOr0 CUHTE3a.

ONeMeHTbl aCTPOHOMUYU

yKasblBaTb 00LLIMe CBONCTBA M OTANYNA NNaHeT 3eMHON rpynnbl U NaHET-TMraHTOB; ManblX Ten CONHEYHOM CUCTEMbI M 60MbLLIMX MNAHET;
Nnonb30BaThCA KapTON 3Be34HOI0 Heba npn HabNLeHUAX 3BE34HOr0 Heba;

- pasnnyaTb OCHOBHble XapaKTepuUCT KN 3Be3[ (pasmep, UBeT, TeMnepaTypa) COOTHOCATH LBeT 3Be3Abl C ee TemnepaTypol;
- pasnuyaTb rMNoTe3bl 0 NPONCXOXKAEHNN CONMHEUYHON CUCTEMBI.



BbINyCKHMK Ha 6a30BOM YPOBHE MOMYYNT BO3MOXKHOCTb HAYyUNTbCS:
- MOHMMAaTb N O06BACHATb LENOCTHOCTb (OM3NYECKON TEeopum, pa3nmyaThb rpaHnLbl ee MPUMEHUMOCTUN MMECTO BPSLYy APYrMX U3NYECKUX TEOPUA;
- BNageTb NpMeMamMu NOCTPOEHUSA TeopeTUYECKNX A0Ka3aTeNbCTB, a Tak>Ke NPOorHo3nMpoBaHUs 0CO6EHHOCT el NPOTeKaHNS PU3NYECKUX NNEHEHWNIA 1
NPOL,ECCOB HA OCHOBE MOJyYEHHbIX TEO0PeTMUYECKNX BbIBOAOB U 0KA3aTEeNbCTB;
- XapaKTepu3oBaTb CUCTEMHYIO CBA3b MEXXAY OCHOBOMOMAralLWMMmM HayYHbIMU NOHATUAMU: NPOCTPaAHCTBO, BpeMs, MaTepus (Bew,ecTBO, Mone),
JBV>KEHMe, CTa, 3Heprus;
- BbIABUTaTb MNOTE3bl HA OCHOBE 3HAHMS OCHOBOMONArakLLMX PU3NUYECKNX 3aKOHOMEPHOCTEN M 3aKOHOB;

CaMoCTOATE/NbHO NNaHNPOBaTh M NPOBOAMTb (PU3NYECKME IKCMEPUMEH T b;
- XapakKTepu3oBaThb rfobanbHble Npobaenw, cToswme nepes YenoBevec TBOM: 3HEPre TUUYECKME, CbIPbeBbIE, 3KOOTNYECKNE, - UPOJIb (DU3MKU B PELLEHNN
3TUX Npobnem;
- pewaTb NPaKTUKO-OPMEHTMPOBAHHbIE KAYECTBEHHbIE MpacyeTHbIE JM3NYECKMNE 3a4aUN C BbIGOPOM (DU3NYECKOI MOAENN, UCMONMb3Yst HECKO/bKO
(ON3MYECKNX 3aKOHOB LW (hOpMY/1, CBA3bIBAIOLLNX U3BECTHbIE (PU3NYECKME BETMYMHBI, B KOHTEKCTE MeXKNpeaMeTHbIX CBA3EN;
- 06BACHATb NPUHUMUNBLI PaboTbl UXapaKTePUCT KN U3yYeHHbIX MaLLWH, NPUBOPOB N TEXHNYECKMX YyCT POIACTB;
- 0GBACHSATDb YCNOBUSI NPUMEHEHUST (U3NYECKUX MOJENed Npu pelleHnn (M3NYECKUX 3afad, HaxOAMTb afeKBaTHYH MpPef/o>KEeHHOW 3ajayve (PU3NYeCKyto

MOZAE/b, paspeLllaTb NpobaeMy, Kak Ha OCHOBE UMEHLLMXCA 3HAHWIA, TaK 1 Npu MOMOLLM Me T O/0B OLEHKM.

MexaHnyecKune aBieHust

MCMOMb30BATb 3HAHNUA 0 MEXaHWYECKMX SIB/IEHUAX B NMOBCESHEBHOM XKU3HU /1A 06ecneveHnss 6e30nacHOCTU Npu obpaLleHnn ¢ npudopamm n TeXHUYECKUMU
yCTpoKCcTBaMu, AN COXPaHEHUS 340POBbSA M CO6/IOAEHUSA HOPM 3KONOTMYECKOro NOBEAEHUSA B OKPY>KaloLLei cpefe; NPpUBOAUTb NPUMEPbI MPaKTUYeCcKoro
NCNONb30BaHNSA PU3NYECKMX 3HAHWNIA 0 MeXaHUYECKUX ABMIEHUAX U (PU3NYECKNX 3aKOHaX; NPMMepPbl UCMO0/b30BaHMSA BO30OHOBISIEMbIX NCTOYHUKOB SHEPIUN;
3KONIOrMYeCKUX NocneicTBUI UccnefoBaHUA KOCMUYECKOro NpocTPaHCTB;

- pas3nnyaTb rpaHuLbl NPUMEHNUMOCT M (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLLMI XapaKTep PyHAaMeH T allbHbIX 3aKOHOB (3aKOH COXpaHeHUs
MeXaHWYeCKOMN 3Heprnn, 3aKOH COXpaHEeHUS MMMY/bCa, 3aKOH BCEMUPHOro TATOTEHNA) M OrPaHNYeHHOCTb UCMO0/b30BAHUA YacT HbIX 3aKOHOB (3aKOoH MyKa,
Apxumepa v ap.);
- HaxoAuTb afieKBaTHYIO NPeAnoXKeHHON 3afayve hM3NYeCKyo MOJesb, paspellaTb NpobaemMy Kak Ha OCHOBE MMEIOLLMXCA 3HAHWUIA MO MexaHuKe ¢
MCMoNb30BaHMEM MaTemMaTMYecKoro annapaTa, Tak 1 Npy NoMOLLY MeTO0L0B OLEHKW.

TennoBble ABNeHNA

MCMONb30BaTb 3HAHUS O TEN/OBbIX AB/IEHUSAX B NOBCEAHEBHON YKU3HU N5 ob6ecneveHnsa 6e30nacHOCT M Npu obpatleHnn ¢ npubopaMu 1 TeXHUYECKUMN
yCcTpoKCcTBaMu, A5 COXPaHEHWsA 340POBbS U COBNIOLEHNA HOPM 3KOJ/IOTMYECKOro NoBeAeHNSA B OKpY>KatoLLleil cpefie; NPUBOAUTb NPUMEPBI 3KONOTMYeCKUX
NnocneiCcTBUIA paboTbl ABUraTenell BHYy TPEHHEro CropaHns, TeWnoBbIX U FTMAP03IEKTPOCTaHLMWNi;

- pas3nMyaTb rpaHuLbl NPUMEHUMOCT M (DU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOL M XapakTep yHAaMeH Ta/lbHbIX (DU3NYECKUX 3aKOHOB (3aKOH COXpaHeHus
3Heprum B TenoBbIX NPoLeccax) U orpaHNYeHHOCTb UCMO/b30BAHUSA YACT HbIX 3aKOHOB;
- Haxo4uTb afleKBaTHYI Mpes/oXKeHHOW 3ajade (h13NYECKY0 MOAeNb, paspellaThb Npo6eMy Kak Ha OCHOBE UMEIOLLMXCA 3HAHWUI O Ter0BbIX ABMEHUAX C
MCMoNb30BaHMEM MaTeMaTUNYecKOoro annapaTa, Tak v npyv NOMOLLY MeTO0L0B OLEHKM.

SNeKTPUYECKNE N MarHUTHbIE AB/EHUSA



OnTuka
"eomeTpuryeckas onTuka. MNMpsamMoMHeNnHOe pacnpocTpaHeHne cBeTa B O4HOPOAHO cpefe. 3aKOHbI OTPaXKeHWs 1 NpenioMIeHns ceeTa. INoHoe BHYTPeHHee
oTpaxkeHne. OnTUyeckre Nprbopbl. BonHoBbIe cBOMCTBA cBeTa. CKOPOCTb cBeTa. VIHTepdepeHUms ceeTa. KorepeHTHOCTb. Audpakuums ceTa. Monspusaums
ceeTa. [Ancnepcuns ceeta. MpakTuyeckoe NPUMEHeHWe 3N1EKTPOMArHUTHBIX U3MYYeHWA.
AneMeHTbl TEOPUN OTHOCUTENIbBHOCTU

VHBapnaHTHOCTb MOAYNS CKOPOCTW CBETa B BakyyMe. [pMHUMN OTHOCUTENIbHOCTU JiHLWTelHa. CBSA3b Macchbl U 3HEPruyM CBOGOAHON YacTuubl. DHeprus
nokos. CBA3b Macchl C 3Hepruen.

KBaHTOBas msnka

mnotesa [MnaHkKa 0 KaHTax. POTOIPPEKT. YpaBHeHMe DiHLWITeNHA ANns (oToaddekTa. POTOHbI. MnoTesa e bpolins 0 BOMHOBbIX CBOWCTBax 4acTul,
KopnyckynsapHO-BO/IHOBON AyanmaM. CooTHOLIeHMe HeonpedeneHHocTwn [eiiseHbepra. [MnaHeTapHas Mofenb CTpoeHus atoma. OnbiTebl Pesepdoppa.
KBaHTOBbIe nocTynaTbl bopa. cnyckaHne v NOrnioLeHne ceeta aToMoM. Jlasepebl.

CocTaB 1 CTPOeHMe aTOMHOIO0 fapa. AfepHble cusbl. [etheKT Macchbl 1 3HEPTUs CBA3MN aTOMHbIX a4ep. Buibl pagnoakTUBHbLIX NPeBpaLLeHniA aTOMHBIX SAep.
3aKOH pafiMoaKTMBHOIO pacnafa. fAaepHole peakumun. LlenHaa peakums geneHns agep, v 3Heprus CBA3M HYKIOHOB B Aape. HA4epHas sHepretuka. MprMeHeHne
SAEPHOV 3Hepre TVKN. BAnsHME NOHU3MPYIOLLEN pafnaLmmn Ha XXMBbIe OpraHn3mbl. [o3a n3nyyeHus, 3aKOH pagnmoakTUBHOMO pacnaga v ero CTaTucTUYeCKuii
XapakTep. dneMeHTapHble YacTupl. PyHLaAMeHTa/lbHble B3aMMOLENCTBUS.

CTpoeHune BceneHHom
CoBpeMeHHble npeAcTaB/ieHNs 0 NPOUCXOXKAeHUN 1 3BontoumMn ConHua v 38e3g. CTpoeHWe CONHeUYHOW cucteMbl. Cuctema «3emns - JlyHa». O6uyme
cBefeHus o ConHue (BMA B TEECKOMN, BpaLLeHNe, pa3mepbl, Macca, CBETUMOCTb, TeMMnepaTypa CO/HLA Y COCTOSHUE BeLLeCcTBa B HeM, XMMUYECKMIA COCTaB).
VCTOUYHMKN 3Heprum v BHyTpeHHee cTpoeHue ConHua. Knaccugmkaums 3se3s. 3Be3fbl U UICTOUHUKN UX 3Heprun. dusnyeckas npuposa 3eess. Hawwa
Manaktumka (coctas, CTpOeHMe, ABVXeHWe 3Be3[ B [ManakTvke 1 ee BpalleHue). MNMponcxoxaeHve 1 3BONIOLNA ranakTuK 1 38e3s. MNMpeacrasieHne 0 CTPOEHUN U
3BONKOLMM BceneHHOM.

1KypcrBOM BbifieNleH MaTepuas, He BbIHOCSLLMIACA Ha MTOrOBYH aT TeCTaLMO.



COOEP>XAHUE KYPCA ®N3NKW
BBeneHne. dursmka 1 prsnyvecKmne MeTofbl U3yUeHUs Npupoabl

dusmka - (PyHLameHTaIbHass Hayka O npupoge. MeTofbl Hay4yHOro uccnefoBaHuUs (U3NYECKUX ABNeHWA. MopenvmpoBaHue (PU3NYECKUX ABMEHWUIA U
npoueccoB. PU3NYECKUIA 3aKOH - TpaHuLUpbl NPUMEHUMOCTU. DPU3MYECKMe TeOpUM W MPUHLUMM COOTBETCTBMA. POMb U MeCcTo (M3MKM B (HOPMUPOBAHMM
COBPEMEHHOM Hay4HOW KapTWHbI MUPa, B NPaKTUYECKOW AeATeNIbHOCTU Ntoaei. dusmka u KynbTypal

MexaHun4yeckue ABMeHNA

I"paHnLbl MPUMEHUMOCTM KNACCUYECKON MEXaHUKWN. BaxKHeMLLIMe KUNHEMAaTUYECKME XapaKTEPUCTUKM - NMEPEMELLIEHNE, CKOPOCTb, YCKOpeHMe. OCHOBHbIE
MOZeNn Ten v ABWKeHWA. B3aumogeinctaue Te. 3akoHbl BceMupHOro TaroteHus, N'yka, Cyxoro TpeHns. ViHepumnanbHas crctema oTcyeTa. 3akOHbl MeXaHUKM
HbloToHa. MIMnynbC MaTepuasibHOM TOYKM U CUCTEMBI. I3MEHEHWNE 1 COXpaHEHME UMMY/bCa. Mcnonb3oBaHNe 3aKOHOB MEXaHUKU AN 06bSCHEHUS IBUDKEHWS
HEGECHbIX TeN U 415 pasBUT NS KOCMUYECKMX UccnefoBaHuii. MexaHnyeckas aHeprus cUcTeMbl Tefl. 3aKOH COXpaHeHUsi MeXaHUYeCKOn aHeprun. PaboTa cusbl.
PaBHOBeCME MaTepUasbHON TOYKN U TBEPLOro Tena. YCcnosusi paBHoBecns. MOMeEHT cuibl. PaBHOBECME YKMAKOCT W U rasa. [BU>KeHue XXULKOCTEeR 1 rasos.

OCHOBbI MOEKY/APHO-KNHETUYECKOWN TEOpUI

MonekynsipHo-KuHeTuuyeckas Teopus (MKT) CTpoeHNs BeLLLECTBA M ee 3KCNEepUMEHTasIbHbIE A0Ka3aTebCTBa. ABCONHOTHaA TemrepaTypa Kak Mepa
CpefHen KMHETUYECKOW 3HEPTrM TENMI0BOr0 ABWKEHNS YacTuL, BellecTBa. Mogenb naeanbHOro rasa. [aBneHue rasa. YpaBHeHWe COCTOSHUA UaealbHOro rasa.
YpaBHeHne MeHgeneeBa-KnaneinpoHa. ArperatHble COCTOSHMS BELECTBA. Mofenb CTPOeHUS XKNLKOCTeiA.

OcCHOBbI TEpMOANHAMUKM

BHYTpeHHAs aHeprus. PaboTa 1 Tenonepeiaya Kak cnocobbl M3MEHEHNs BHYTPEHHEN 3HePruun. MepBblii 3aKOH TepMoaMHamMnKN. HeobpaTuMoCTb
TennoBbIX NpoLeccos. MpuUHUMNLI AeNCTBUSA TEMN0BLIX MalnH (NapoBas TypoOuHa, ABuraTesb BHYTPEHHEro CropaHns, peakTuBHbIA apuratens). KMz
TEen/I0BON MalUVHbI.

OCHOBbI 3M1eKTPOANHAMUNKMN

dneKTpuyeckoe nose. 3akoH KynoHa. Hanps)XeHHOCTb 1 NOTeHLMaN 3/1eKTPOCTaTUYECKOro nond. NpoBOAHUKM, NONYNPOBOAHUKN U ANINEKTPUKN.
KoHpaeHcatop. TOCTOSHHBIN 31eKTPUYECKNIA TOK. VICTOUHUKM 3M1EKTPUYECKOr0 TOKA. NEKTPUYECcKas LieMb 1 ee CoCTaBHble YacTu. HanpasneHue v AeNCTBUS
3NEKTPUYECKOro Toka. KonebatesbHbI KOHTYP. 3MEeKTPOMAarHUTHbIE BOMHbI. JManasoHbl 31eKTPOMArHATHBLIX U3TyYEHWI 1 UX NPaKTUYeCcKoe NpYMeHEHNE.
ANeKTPOMarHMTHbIE KonebaHus. INeKTPoABMXKYLLAsA cuia. 3akoH OMa Ana NOMHOW Lenn. SNeKTPUYECKUA TOK B MPOBOAHMKAX, 3NEKTPONNTAX,
NnosynpoBOAHMKaX, rasax U Bakyyme. CBepxnpoBoguMOCTb.

OCHOBbI 31eKTPOAMHAMUKW (Npofo/mKeHe).

MHAYyKUMs MarHUTHOro nons. JencTene MarHATHOrO NoAs Ha NPOBOAHMK C TOKOM W ABVXKYLLYHOCS 3apsKeHHY0 yacTuly. Cruna Amnepa u cuna JlopeHua.
MarHuTHble CBOICTBA BeLecTBa. MOTOK BEKTOPa MarHUTHON MHAYKUMW. FBNEeHWE 3/1eKTPOMarHUTHOM UHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM MHAYKLWN.
AneKTpoMarHuTHoe nose. MepeMeHHbI TOK. HABNeHMe cCaMOMHAYKUMW. NHAYKTUBHOCTb. QHEPrUs 31eKTPOMarHMTHOro Nossi.

KonebaHns 1 BOMHbI

MexaHunyeckre KonebaHus 1 BONHbI. AMNAUTYAE, Neprog, YacToTa, (hasa KonebaHwin. MpespaLleHns 3HepPrm Npu KonebaHusX. BoiHy>KAeHHbIe KoneGaHws,
pe3oHaHc. lNonepeyHble 1 NPOAO/bHbIE BOMHLI. QHEPrus Bo/HbL. VIHTepdepeHUns n gudpakums BoiH. 3BYKOBbIe BOJHbI.

AneKTpoMarHuTHble KonebaHus. KonebatesbHblin KOHTYP. CBOGOAHbLIE 3/1eKTPOMArHUTHbIE KOMebaHns. BbIHYXXAeHHbIE 3/1eKTPOMarHUTHbIe KonebaHus.
PesoHaHc. MepemeHHbI TOK. KOHAeHCcaTop M KaTyLlKa B Lenn nepeMeHHoro Toka. INponssoacTso, nepegaya v noTpedbneHne s3neKTPUYECKO SHEPrun.
AnemeHTapHas Teopus TpaHcopmaTopa. INeKTpoMarHUTHoe nosie. BuxpeBoe anekTpuyeckoe none. dneKTpoMarHUTHbIe BOMHbI. CBOMCTBA
3NEKTPOMArHMTHbIX BO/H. [Anana3oHbl 3NEKTPOMArHUTHBIX U3TyUYEHWIA N UX NPaKTUYECKoe NpUMeHeHKe. MpUHUMMBLI PaanoCcBA3n U TENEBUAEHMS.



UTtoro

Pasgen

BeegeHne. ®usnka u
MeTO/bl U3yYeHNa Npupoabl
MexaHnkKa

KunHemaTtnka

JnHamunka

3aKOHbl  COXpaHeHWs B
CraTuKa. rugpomexanuka

MonekynsapHO-KNMHETUYeCKasa Teopus

OcCHOBbI TEPMOAMHAMUKN
OCHOBbI 3N1EKTPOANHAMUNKMN
AneKTpocTaTtmka

3aKOHbI MOCTOAHHOIO TOKa
TOK B pa3nnyHbIX cpefax
Pe3epB

WTtor

HanmeHoBaHue
pasfenoB U Tem

(hm3nyeckme

MEXaHUKE.

TEMATWNYECKOE NIAHNPOBAHUE

10 knacc
KonnyectBo 4yacoB Mo
aBTOPCKOI nporpamme

KonnyectBo yacoB Mo
paboueli nporpaMme

1 1
27 30
6 9
9 9
7 7
5 5
10 1
7 7
16 19
6 7
6 6
4 6
7 0
68 68

68 yacoB

KOHTponb ypoBHs 06y4deHus. Pursmka 10 Knacc.

MCTOUYHKNK

KoHTponbHasa pabota Nol «OcHOBbI
KUHEMAT UKN»
KoHTposnbHasa paboTta Ne2 «OCHOBbI
OVNHAMUKN N 3aKOHbI COXPaHEHUA»
KoHTponbHas pabota Ne 3 «OcHoBbI
MOJNEeKYNAPHO-KUHE T UYECKOW Teopun»
KoHTponbHas pa6oTa Ne 4 «OcHoBbI

Onpaktnyeckne matepuansl dumsmka 10 knacc /
A.E.MapoH, E.A.MapoH. - M: W3patenscTBo
«poda», 2014 .

TemaTUYeCKMe KOHTPOJIbHbIE U CaMOCTOATE/IbHbIe
paboTbl no gmsmke 10 knacc / O.W.IMpomueBsa. - M:
M3patensCcTBo «3OK3ameH», 2012 T.

KoHTponbHas pabota

—

Koaundgmkatop EIM9
11.1-119
1.2.1-155

21.1-2.1.17

22.1-2.2.11

NabopatopHble paboTbl
aBTOpcKas/paboyas
0

517
1/2
2/3
71
71
11
0/0
212

8/10

Koandgukatop BHP

2.1-2.6

3.1-3.7



TEepMOANHAMUKN»
S. KoHTposnbHasa paboTta Ne 5 «3akoHbl Onpaktnyeckne matepuansl dusmka 11 knacc / 3.1.1-3.2.10
MOCTOSAHHOIO TOKa». A.E.MapoH, E.A.MapoH. - M: 3aaTenbCTBO

JNabopaTopHas pa6oTta Nel
JabopaTopHasi paboTa Ne2
NabopatopHas paboTta Ne3
NabopaTopHasn paboTta Ne4
Nab6opatopHas paboTta Neb

JlabopaTopHasi paboTa Neb.

NabopaTopHas pabota Ne7
JNabopaTopHas paboTa Ne8

NabopatopHas paboTa Ne9.

«[podcha», 2014.

TemaTnyecKme KOHTPO/IbHbIE 1 CAMOCTOATE/IbHbIe
paboTbl no msmnke 10 knacc / O.N.MpomueBa. - M.:
M3paTenbCcTBO «3IK3ameH», 2012 T.

TeMbl nabopaTopHbIX M NpaKTUYecknx paboT B 10 Knacce

4.1-4.7

3mepeHne MIHOBEHHOW CKOPOCTU U YCKOPEHWA C UCIO/1Ib30BaHNEM CEKYHAOMEPA NN KOMMNbIOTEPA C AaTYNKaMU;

M3yyeHune ABMXKEHNSA Tena Mo OKPYXKHOCTY;

M3yyeHune aBMXKeHUS Tena, 6POLLEHHOr0 ropU30HTASLHO;

13mepeHme XECTKOCTU NPY>KMHBI,

M3mepeHre KoaduumeHTa TPeHUSA CKONbXKEHNS;

M3yyeHure 3aKoHa COXpaHeHMsi MeXaHUYeCKON aHepruu;

W3yueHre paBHOBeCUSA Ten Nof AeCTBMEM HECKO/IbKUX CU;
JKcnepmMMeHTalbHasi NPoBepKa 3akoHa I"eli-J1toccaka;

13yyeHne nocnefoBaTeNlbHOro 1 napasinenbHoro CoeAnHeHNsa NPOBOAHNKOB,

Nab6opatopHas pab6oTa Nel0. M3mepeHre 34C 1 BHYTPEHHErO CONPOTUB/IEHNA UCTOYHMKA TOKa.

1 knacc
No Pasgen Konn4yectso 4yacos o KonnyecTtBo yacos no KoHTponbHas pabota
aBTOPCKOM nporpamMmMe paboyeil nporpamme

L OcHoBbI ANEKTPOAMHAMUKN 9 yacos 10 yvacos 1
(NnpofomKeHme)
MarHuTHoe none oy oy
ANeKTpoMarHMTHasa NHAyKUmA 4y 5y

2. KonebaHns 1 BO/HbI 15 yacos 15 yacos 1
MexaHnyeckre KonebaHus 34 3y
ONeKTPOMarH1THbIE KonebaHus 1 BO/HbI oY 54
MexaHnyecKune BOJHbI 34 34

ONeKTPOMarHUTHbIE BOMHbI 4y 4y

NabopaTopHble paboTsl
aBTOpCcKas/paboyasn
2
171
171

11



~

OnTunkKa

["'eomeTpuyecKan 1 BONHOBaA
onTuKa
3nyyeHune n cnekTpsbl

OcHoBbI cneynanbHom
OTHOCUTENBHOCTN
KBaHTOBas (msmka
CBeToBble KBaHTbI

ATOMHas (m3mnka

dun3nKa aTOMHOro aapa
AneMeHTapHble YacTULbl

CTpoeHne BceneHHow
[MoBTOpEHME

Pe3seps

Wtoro

HanmeHoBaHMe
pasfenos u Tem

KoHTponbHasa pabota Nel «MarHnTHoe
none. SMEKTPOMArHUTHaA UHOYKLMA»

13 yacos
Iy

24

Teopumn 3 yaca

17 yacoBs
5y
3y
74
24

5 yacos
3 yaca

3 yaca

68 vacoB

KOHTpOonb ypoBHSA 00y4veHNs gunsmkm B 11 knacce

MCTOYHMK

KoHTponbHasa paboTta No2 «KonebaHusi u  «[poga», 2014.

BOJIHbI»

KoHTponbHas pa6oTa Ne3 «CeeToBble

BOJIHbI»

TemaTUYeCKMe KOHTPOJIbHbIE N CaMOCTOATE/bHbIe
paboTbl Mo msmke 11 knacc / O.N.'pomuesa. - M.:

3patenscTBo «3K3aMeH», 2012 T..

KoHTponbHas paboTa Ne4 «CseTOBble

KBaHT bI»

KoHTponbHaa pabota No5 «ATomHas
m3nka. PusnKa aTOMHOro agpa»

14 yacoB
12y

24

3 yaca

17 yacos
5y
3y
74
24

5 yacos
3 yaca
luyac

68 vacoB

Anpaktnyeckne marepumanbl dusmka 11 knacc /
A.E.MapoH, E.A.MapoH. - M.: N3paTenscTBo

Kogndukatop EI9

3.3.1-3.4.7

3.5.1-3.6.12
4.1-4.3
5.1.1-5.3.6

2.2.1-22.11

3/3

0/0

3/3
2/2
11
0/0

11

10

Kogndukatop BIP

4.4-45

4.6-4,7

5.1-5.4



NabopatopHas pabota Nel  3mepeHWe cybl B3aMOAECTBUA KaTyLLUKM C TOKOM U MarHnTa;

NabopaTopHas pabota Ne2 3yueHue 3n1eKTPOMArHUTHON HAYKLWK;

NabopaTopHas pabota Ne3  OnpepeneHne YCKOpPeHWst CBOGOAHOIO NafgHWs Npyu NOMOLLM MasiTHUKA;

NabopaTtopHas pabota Ned4  I3MepeHue NokasaTesisi MPeioMIeHNst CTEKNa;

NabopatopHas pabota Ne5  OnpegeneHmne ONTUYECKOWA CUMbI NNH3bI 1 (HOKYCHOIO PaccTOSHUA COOMParOLLEli MH3bI;
NabopatopHas paboTa Ne6  3mepeHue 4IMHbI CBETOBOW BO/HbI:

NabopatopHas pabota Ne7  HabntogeHve CnaoLWHOro 1 IMHENYaToro CneKTpoB;

NabopatopHas pabota Ne8  WccnenoBaHue cnekTpa BOAOPOAa;

NabopaTopHas pabota N9  OnpepaeneHne UMMNYIbCa U SHEPTUN YaCTULbI MPU ABMKEHUM B MarHUTHOM nose (no doTorpadusam);
NabopatopHas pabota Ne 10 OnpegeneHue nepuoga obpatleHns ABOVHbIX 3Be3f (MeyaTHble MaTepuarbl).

NMOYPOYHOE MNAHMPOBAHVE
10 knacc (68 4acoB -2 yaca B Hefesto)
BeegeHue (1 yvac)

Ne Tema YPOKa npe,ﬂ,METHble pesynbTarhbl ,Ll,omamHee ,EI,aTa
3afaHne
11 yTto nU3yyaet (DI/ISI/IKa. dusnyeckne ABMEHNA. 3HaTb cMbICA NOHATWI: (QU3MuYecKoe ABMeHWe, runoTesa, 3akoH, Teopusa, KOHCMEKT
Ha6m0,u,eva W OMbITbI. B3aMMOAeNCcTBME; BKNAZ POCCUUACKUX N 3apybexKHbIX YYEHbIX B pasBuTue
hursnkn.

YMeTb OTNMYaTb rUMOTE3bl OT HaYUHbIX TEOpMVI; yMeTb NpuBOAUTDL
npuMmepbl, NokKasbliBarwuwune, 41O HaﬁﬂK),D'eHVIﬂ N IKCNEPUMEHT ABNAKTCA
OCHOBOWA ANA BblABUXEHNA TNNOTE3 U TEOpMVI.

MexaHuKa (30 4acoB)
KunHemaTuka (9uacos)

21 MexaHunyeckoe ABMKEHUN. CUCTEMA OTCUETA.  3uaTb pasnuuHble BUAbI MEXAHUUECKOrO ABUXEHWS, (U3NUECKUiA CMbIC 81, 3,
MNOHATUA CKOPOCTU; 3aKOHbI PABHOMEPHOTO MPAMONMHENHOTO ABMXEHW 33MAHIAE
109 CKOPOCTM;  cpedHeil  CKOPOCTM, MFHOBEHHOIi CKOpOCTWM, ypaBHEHM cTp.14, 19
3/2 PaBHOMEDHOE [BUKEHME Ten. CKOPOCTb. 3aBUCMMOCTM  CKOPOCTW  OT  BPeMeHW  npu  NpAMOMHeliHo! 84 3a;;,aH|/|e
paBHOMEPeMEHHOM ABMXKEHUN, OCHOBHbLIE XapaKTepUcTUKM PaBHOMEPHOF '
W YpaBHeHwMe paBHOMEpPHOro ABVWKEHUS. 15uxenms Tena no oKpyxHoCTH Crtp.23
PelleHue 3agau. YMeTb CTpoWTb M unTaTh rpaduKM PaBHOMEPHOro MPAMOMUHeRHOr
4/3 , ,, Tpadvkn npAMONMHENHOrO PABHOMEPHOIO aBWkeHMsi, UCMONBL30BATL 3aKOH CnoXeHMst ckopocTeii npu pewenun sagal CTP.24-26
[BVKeHUA. PeLlieHme 33aau. pewaTh 3afayyM Ha onpefeneHMe CKOPOCTM Tena W ero KoopauHaThl B 060
5/4 CKOPOCTb MpY HEPABHOMEPHOM [BUDKEHMW, “MOMEHT BPEMEHA MO 3ARAHHBIM HAYGnbHbIM YOTOBMAM, OMPEACNAT g o1 g
KMHeMaTUUecKMe XxapakTepUCTUKW NpU PaBHOMEPHOM ABWXEHWM Tena n
ft?? MrHOBeHl—Iaﬂ CKOPOCT. Cnoxetve OKPYXHOCTHW, MPUMEHATL MOAYUYeHHbIe 3HaHMA NPY pelleHnn 3aaaud
CKOpoCTEN.

6/5/ MpsMonnHeliHoe paBHOYCKOpEHHOe 89, tO,



7/6
bfd

8/7

9/8
3309
10/9

11/1
?:/E
12/2

C- B
13/3
ANS

14/4

fa/r

15/5

16/6
/0. ™
17/7

18/8

19/9

[BVXeHwue. MHCTpYyKTaxX no TB.
NabopaTopHaa pa6oTa Nel «/3mepeHue

MIHOBEHHON CKOPOCTW W YCKOPeHUs C
1CMonb3oBaHNeM CeKyHZomepa nm
KOMMbloTepa ¢ faTymKkamm»

PaBHOMepHOe  ABWMXXEHWE  TOYKM MO
OKPY>KHOCTW.

NHCcTpykTaxX no Tb. JlabopaTopHas

pa6oTa No2 «l/3yyeHue ABM>KEHUS Tena no
OKPY>XHOCT N»

KnHemaTnka abCoOMOTHO TBEpAOoro Tena
PelueHue 3agay no teme «KnHemaTuka.
KoHTponbHad paboTa
«KnHematunka.

Nel

AHanus KOHTpO/NbHOU paboTbl M Koppekuus YY[.
OCHOBHOe yTBepX[eHne mexaHuku. Cuna.
Macca. EgnHmua maccbl.

MepBbIi 3aKOH HbtOTOHA. BTOpOIA 3aKoH
HbloTOHa.

TpetuiAi  3akOoH  HblOTOHa.
OTHOCUTENbHOCTY ["annnes.
Cuvna TsKecTM UM cuna
TArOTEeHUS.

MHCTpyKTaXX no Tb. JlabopaTopHas
pa6oTa Ne2 «l3yyeHune ABVM>KEHUA Tena,
OpPOLLIEHHOTr0 rOpMU30H T aslbHO»
Jedopmaumm n  cunbl  ynpyrocTu.
I'yka. Bec. HeBecOMOCTb.

MpuHUMN

BCEMUPHOIo

3aKoH

MHCTpyKTaxX no Tb. Ja6opaTopHas
paboTa Ned «l/3mMepeHUe >KECTKOCTU
NPY>KNHbI»

Cunbl  TpeHua. WHCTpyKTaxk no  Th.

NabopaTopHaa pa6oTa Ne5 «l/3mepeHune
KO3 (prLMeHTa TPEHUS CKOMIbXKEHMA»
PeLleHve 3aa4 Nno Teme «CW/bl B MPUPOAE».

JOuHamuka (9 vacos)
3HaTb/MOHUMATb CMbICA MOHATUIA «MHepunanbHad W HeWHepuUManbHasA

cucrtemMa oOTc4yeTa», «BSaI/IMO,D'eI\/'ICTBVIe», «UHEPTHOCTb», «UHeEpUUA»,
«Cuna», «yCKOpeHue», CMbIC/ 3aKOHOB HblOTOHA, «rpaBUTauUOHHbIE
CUNbI», «BCEMUPHOE TAroTeHuUe», «CUNna TAXECTU», «YyNnpyrocTb»,
«Ae(popmau,vm», «TPeHNe»; cMbIiCchn BEMNYUNH «XKECTKOCTb»,

«KO3MPULMEHT TPEHUA»; 3aKOH NyKa.

YMeTb WANIOCTPUPOBaTb TOUKW MPUIOKEHUA CUn,
Haxo4uWTb PaBHOAEWCTBYIOLW YO HECKONbKUX CUN,
BblUYUNC/IEHWE CUN.

M3mepsaTb Maccy Tena. MI3mepsATb CUAbl B3aMMOAENCTBMS Ten.BblumcnaTb
3HaYeHUsa CUA NOo M3BECTHbIM 3HAYEHUSAM MacC B3aUMOAENCTBYOLWNX Ten
N UX YCKOPEeHWl. BblYMCAATb 3HAYeHWA YCKOPEHWUW Tea Mo U3BECTHbIM
3HayeHUAM JelicTBYWOLWMUX CUA W Macc Ten.BblumcnaTb 3HauyeHun
YCKOPEHMWA Ten no W3BECTHbIM 3HAYeHUAM [AelcTBYKOLWMUX CMA M Macc
Ten.MpUMeHATb 3aKOH BCEMWPHOro TArOoTeHWS MNpWM pacyeTax Ccua U
YCKOPEeHMN B3anMofeicTBYOLWMX Ten. V3MepATb CUMbl B3anMOoAeicTBuS
Ten.

BblUMCNATb 3HAYEHUA CUN U YCKOPEHWUA.

NnX Hanpas/ieHNe,
pewaTtb 3ajayn Ha

cTp.41l.

815,

8§16, cTp.61

3agjaun o

TeTpaaw.
[NoBTOpEHNe
Teopuu

818,19

§20, cTp.73
821,22,23
§26.

§28, cTp.95.

8§33, cTp. 106

8§34, ctp. 109

§36, cTp. 117.



20/1

21/2

22/3
23/4

2415

25/6

26/7

27/

28/

29/

30/

31/

CamocToaTeNbHasA paboTa.

NMnynbe. 3aKOH COXpaHeHUst UMMy bCa.

PeakTuBHOe ABWXeHMe. PelleHue 3ajay Ha
3aKOH COXpaHeHUs UMMy bCa.
MexaHuyeckas paboTa 1 MOLHOCTb CUSbI.
KuHeTnyeckaa 3Heprud. [loTeHumanbHas
3Heprus.

PaboTa cunbl TSHXKECTU M YNPYyrocTu. 3akoH
COXPaHEHUA 3Heprun B MexaHuKe.
MHCTpyKTaXK no Tb. JlabopaTopHas
paboTa Ne6 «l/3yyeHne 3aKOHa COXpaHeHUs
MeXaHWYeCKOMN 3Heprnm».

KoHTponbHas pa6ota No2. «[uHamuka.
3aKOHbI COXpaHEHNA B MEXAHNKE»

AHaIM3 KOHTPO/IbHON paboTbl M KOppekuus
YY[. PaBHOBecuMe MaTepuasibHOM TOYKKM W
TBEPAOro Tena.

Buabl paBHOBECKSA. Y CNOBUA PaBHOBECUS.

MHcTpyKTaxk no Th. Na6opaTopHas paboTa

Ne7  «l3yyeHne paBHOBecMA  Tena nog
AGVICTBVIGM HEeCKOJIbKUX CUm»
[aBneHve. 3akoH nackand. PaBHOBecue

YXWAKOCTW U rasa
3akoH Apxumega. NnasaHue Ten

3aKO0HbI COXpaHeHUs B MexaHUuKe. (7 4acoB)

3HaTb/MOHNMMAaTb CMbIC/T MOHATUNRA «UMNYyNbC Tena», «UMMY/bC CUMbI»,
3aKOHa COXpaHeHuUA wMnynbCca, «pa60Ta», «MexaHn4yeckKaa 3Hepruna»,
CMbICN MOHATUA 3HeEprun, snabl 3HeprV||‘/'1 N 3aKOHa COXpPaHeHNA aHeprun

YMeTb BblYUCNATbL U3MEHEHME UMNYbCa Tesa Npu ygape o NOBEPXHOCTb,
BblYUCNATb pa60Ty, noTeHUunanbHyt0 N KWHETUYECKYH 3HEpPruto Tena,
onucbiBaTb W 06BACHATHL npoueccsol N3MEHEHUA KWUHETUYECKOU 1

I'IOTeHLJ'I/Ial'IbHOVI JHeprunm Tena npu coBeplieHUU paﬁOTbI, NPUMEHATb
Nnosly4eHHble 3HaHUA U YMEHNA NpPpU pelweHnn 3agad.
MPUMEHATL 3aKOH COXpPaHeHUA mmnynbca AAa BblYUCAEHUSA N3MEHEHMU

CKOpOCTeii Ten nNpu WUX B3aMMOAENCTBUAX.BbluncnaTb paboTy cun u
M3MEHEeHUEe KWHETUYECKOW 3Hepruu Tena. BblUMCNATbL NOTeHLMANbHYIO
3Hepruio Ten B TrpaBUTALUOHHOM HaxoauTb MNOTEHUUANbHYIO
3HEepruo ynpyro AeopMMpoBaHHOro Tena No U3BeCTHOW Adedopmauuu u
XECTKOCTU Tena. MPUMEHATb 3aKOH COXPaHeHWUs MeXaHWYecKol aHeprum
npy pacuyetax pe3ynbTaTOB B3aWMOAeWCTBUIA Ten rpaBUTaALUOHHbLIMK
cUnaMu M cMnamu ynpyrocTu.

none.

OCHOBbI CTaTUKW U TUAPOMexaHUKK (5 4acoB)

MpuUMeHATbL NpuM 06bLSACHEHUM paBHOBeCUs Ten (U3NYeCKUe MOLEeNn:
abCcoNMTHO TBepAoe Teno, LUEeHTP MacC M UeHTP TsXecTu Tena;
(hn3nyeckne BENMUNHbI: MOMEHT CUMbI, NEYO CUJbI.

®opMynupoBaTb M 06bACHATL MepBOe WM BTOPOE YCMOBWUS paBHOBecCUs
TBEpAoro Tena.

MpuBOANTL MNpuUMepbl BUAOB PpaBHOBecUs TBepAbIX Tef, MNpoOCTbIX
MexaHU3MOB.
®opMynMpoBaTh: YCN0BME PaBHOBECMS pblyara, MNPUHLUN MUHUMYyMa

NoTeHUMAaNbHON 3HEPT UK.

MpuUMeHATbL ycNoBWe paBHOBEeCUS pblyara AN 06bACHeHUs fAeicTBUSA
pasNNYHbIX UHCTPYMEHTOB, UCMOMb3YEMbIX B TEXHUKE U BbITY.

MpUMeHATbL YCN0BUA paBHOBECUS TBePAbIX Te K pelleHunto 3ajau.
®OopMyNnpoBaTh U 06BACHATbL HA OCHOBE 3KCMEPMMEHTOB 3aKoH lMackans,
3aKOH Apxumefa, ycnoBue nnaBaHus Ten. O6bACHATL ONbIT Toppuueniun
no o6HapyXeHW aTMoc(epHOro fJaBfeHuUs. W3mepAaTb aTmochepHoe
faBneHWe € nNoMolwbl  6GapomeTpa aHepoupa. Ha6nwogatb u
aHanM3npoBaTh AeiiCTBME apXUMe0BOMI CUbI.

OCHOBbI MOJIEKYNSIPHO-KMHETMYeCcKOl Teopum (11 yacos)

838

§39,
140
840, ctp. 134
8§41, ctp. 139

cTp. 129-

843

8 44,
CTp.145, 148

45,

[NoBTOpeHne
Teopun

/cl4

brn

/ oC,



32/1

33/2

34/3

35/4

36/5

3716

38/7

39/8

40/9

41/10
42/11

43/1

44/2

4513

46/4

CtpoeHune Bewectea. Monekyna OCHOBHble
JKCnepvMeHTa/bHbIe
[l0Ka3aTeNbCTBa OCHOBHbIX NOMOXeHUA MKT
[BMKeHne. OCHOBHble

MoNoXeHns MKT.
BpoyHoBCKoe
nonoxeHust MKT.

Macca monekyn. KonnyecTBo BeLLECTBa.

Cunbl B3anMogencTBus monekyn. CTpoeHue
XWIOKKX, TBEPAbIX, Fa3000pa3HbIX Ten.
NpeanbHbiit ras 8 MKT OCHOBHOE ypaBHeHwue
MKT

TemnepaTypa. DHEpPrua TensjoBoro ABMKEHUA

MOJIEKY/N.
YpaBHeHI/Ie COCTOAHNA  MAeasIbHOro  rasa
["a30Bble 3aKOHbI

MHCTpyKTaXXK no TbB. /a6opaTopHas
pa6oTa Ne 8 «JKCcrnepnMmeHTaNbHad
nposepka 3akoHa leli-J1loccaka»
HacbILeHHbIN nap. [asneHne
HaCbILLEHHOI0 nMapa. Kwuneuue. WcnapeHue
XNOKOCTH.

BnaxHocTb BO34yXa, n3mepeHmne
BNaXXHOCTMW.

Kpuctannunyeckue 1 aMmoptHble Tena.
KoHTponbHaa pabota Ne 3 Ha Temy

«OCHOBbI  MOMEKY/IAPHO-KUHETUYECKO
Teopum»

BHYTpeHHsAA 3Heprus. PaboTa B
TEPMOMHAMUKE.

KonunyecTso TENNOThI. YpaBHeHue

TENNoBOro GanaHca.
PelleHne 3aa4y Ha YpaBHEHWE TenioBOro
BanaHca

MepBblli 3aKOH TepMoAMHaMuKK. BTopoi

3HaTb/MOHMMATb CMbIC/T MOHATUA «BEL,ECTBO», «aTOM», «MOJieKyna»,
<A hY3na», «MeXMONeKynAapHble CU/bl», OCHOBHblIe MonoxeHuns MKT,
CTPOEHMEe N CBONCTBA rasoB, XWUAKOCTEN W TBEPAbIX Tes, CMbIC/ MOHATUN
«Temnepatypa», «abconoTHaa Temnepatypa», CBA3b MexXfAy abCcontoTHON

TemMnepaTypoil rasa W cpefjHeln KWHETUYECKOlW 3Hepruein [BUXKEHUSA
MOJIeEKYy/nl, OCHOBHOe ypaBHeHue MKT, o0cCHOBHOe ypaBHeHue WI,;
3aBUCMMOCTb MeXAY Makpockonuyeckumu napametpamu (p, V, T),

XapaKTepusyloLWnMn cocToaHMe rasa, CMbic 3akoHoB boling - MapuoTTa,
leli-lloccaka u LWapna.YmeTb 06bSICHATb (U3NUYeCKUe SABJIEHUS Ha

OCHOBe TNpeACTaBMeHWIA 0 CTPOEHUM BellecTBa, pelwaTb 3ajayu Ha
onpejeneHve Yncna MofieKyn, KONM4YecTBa BeLLecTBa, Macchl BelecTBa u
Maccbl OAHOW MOMeKynbl, O06bACHATL CBOWCTBA rasoB, XXUAKOCTEN,
TBepAbIX Te/l Ha OCHOBE WX MOJIEKY/NAPHOTO CTPOEHUS,  MNPUMEHSTb
nofiyyeHHble 3HaHWS [ANS  pelleHUs 3ajad, YyKasblBaTb MNPUYUHHO-
CNefCTBEHHbIE CBSA3M MeXAY (U3MYECKMMU BelMUYMHAMU, BbIYUCAATH
CpeAHI0  KWHETUYECKYK  3HEepruio  MOMieKyn  Npu  WU3BECTHOI
Temnepartype.

3HaTb/NOHUMATb CMbICA NoHATUI «KUNeHue», «uUcnapeHue»,

«napoo6pasoBaHmne», «HACbILLEHHbIA Map»,«0THOCUTENbHAA B/IAXKHOCTbY,
«napumanbHoe AaBeHue», YCTPOUWCTBO M MPUHLMUN LeACTBUS TMrpoMeTpa
1 ncuxpomeTpa

YMeTb ONuUCbiBaTb W O06BLACHATbL MNpoLeccbl KcnapeHus,
KOHJeHCcaLnu, N3MepsiTb OTHOCUTENIbHYO BNAXHOCTb BO3jyXa

KUuneHna wu

OcHoBbI TepMognHaMUKK (7 YacoB)

3HaTL/MOHUMATL CMbICT MOHATUIA «BHYTPEHHASA 3HEPTrUA»,«KOANYECTBO
TENNOThI», «yAeNbHass TennoeMKOCTb», (OPMYNy AN BblUNCIEHUS
BHYTpPEHHe/ 3Heprum, rpaguyeckuin cnoco6 BbluucaeHUs pa6oThbl

rasa,CMbIC/1 MepBOro 3akoHa TEPMOAUHAMUKU, (POPMYIUPOBKY MNEPBOro
3aKoOHa TepMOAMHAMWKW AN WU30MPOLECCOB,CMbIC/T BTOPOro 3akoHa
TEPMOAMHAMWKWN,YyCTPONCTBO U NPUHLUN elicTBUA TENN0BOr0 ABUraTens,
hopmyny ana sbluncneHuns Knpa.

YMeTb pewatb 3afja4M ¢ BblYMCNEHMEM KOMYeCTBa TennoTbl, paboTbl U

U3MeHEHWs BHYTpEHHeli 3Heprum rasa, BblUUCNATb KI1[ TennoBbIX

8§53, cTp.179

855,56

8§57, cTp.192

859,60, cTp.203

863,
213

cTp.211,

§ 65,
220,223

cTp.

MoBTOpEHME
Teopun

[NoBTOpEHME
Teopum

8§73, cTp.245

8§74, cTp.248.
8§76

8§77, cTp.256

/

, C'iK's



3aKOH TepMOANHaMUKN ABuraTesei.

47/5 MpuHumn  geicteus u KMQ TennoBbix 878, 81, 3 03
ABuraTesnei. CTp.259. '
48/6 PeweHne 33ga4y no TemMe  «OCHOBbI 882, cTp. 273 cCfpyp
TeEpMOANHAMUKN»
49/7 KoHTponbHasa pabota Ne 4 Ha Temy 3afaun B /a03
«OCHOBBI TepMognHaMNKMN» TeTpagn
OcHoBbI INEKTPOANHAMUKN (22 Llaca)
QnekTpocTaTuka (7 4acoB)
50/1 AHanus KOHTpOI'IbHOI7I pa60Tb| N KOPPEKUMSA 3HaTb/MOHMMAaTb CMbICN (BU3MUECKMX BENUUMH: «dNeKTpuueckuit sapap», 8§84, CTp.281
yy.q UYto Takoe 3N1eKTPOAMHAMMKA. 3apﬂ,ﬂ,. «3M1EMEHTapHbI 3nei<TpV|quKvn7| 3apag»; }(;MbICI'I 3aK0Ha CoXpaHeHus
3aKOH COXpaHeHMs! 3apsiaa. 3aKOH KyfIOHa. 3apsfa, (U3NYECKUid  cMbICA USaKOHa yfioHa W rpaHuubl  ero
NPUMEHUMOCTMN, CMbICA MOHATUI «MaTepusi», «BELW,eCTBO», «MoMe»,
51/2 3I'IEKTpVI‘-IeCKOE none. HanmeeHHOCTb HaNPsXKEHHOCTU CU/IOBLIX JIMHUIA 3M1EKTPUYECKOTO MOMS, 3HEPreTUUECKON 885, CTp-285
52/3 MNone TOYeyHoro 3apsaga, C(*)epbl. anIHLI,I/II'I XapaKTepUCTUKN  371eKTPocTaTUUYeckoro  nons, cMmbicn  Benuuudel 888-89,
Cynepnosnuun. «3/1eKTPpMYECKasas eMKOCTb», (PU3MYECKNX BEIMUMH «NOTeHUuan», «paborta CTp.294, 297
53/4 MoTeHUMaNbHas SHEPrUs 3apPSXKEHHOrO Tefa  O/1eKTPUHeckoro nons 890, cTp. 302
3 YMeTb 06bACHATbL MPOLECC SeKTPU3aUUU  Ten, BbIUMCAATbL  CUMY
B KY/JIOHOBCKOr0 B3aWMOAEeACTBMSA, MPUMEHSATb NPU PelieHnn 3afad 3aKoH
54/5 |_|OTeHLI,VIaJ'I. Pa3HoCTb NOTEeHLNa/10B. COXpaHeHUa 3MeKTPUYecKOoro 3apsga, 3akoH KynoHa, onpegenaTtb 893, CTp. 310
55/6 CBA3b mMexay HanpsXXeHHOCTbLI0 WM BeAMuMHY W HanpaBneHue HaNps)KEHHOCTW 3nekTpudeckoro nonsa §94, CTp.313
Pa3HOCTbIO MOTEHLMAsIOB. TOMEUHOTO 3apAAa, MPUMEHSTL MPUHLMN CYMepnosnynm anekTpuUecknx
noneii Ans  pacuyeTa HANPSXEHHOCTWU, BbIYUCAATL paboTy nons u
3KBI/II'IOT€HLI,I/IaJ'IbeIe MOBEPXHOCTH noTeHLMan noAs TOYEYHOro 3apsfa, BbIYMCAATL EMKOCTb MOCKOro
56/7 ONeKTPOEMKOCTb.  KOHAEHCATOp.  JHEPIUS  yopgencatopa, 895, cT1p.320
3apPsAXXEHHOro KoHaeHcaTopa. NPUMeEHATb  MONY4YeHHble  3HAHUS U YMeHus npu  peweHun
3KCMEepUMEHTANbHBIX, FPAPUUECKMX, KAaUYeCTBEHHbIX W PACUYETHbIX 3a4a4.
3aKOHbI MOCTOSIHHOIO TOKa. MEKTPUYECKMIA TOK B pas/inyHbIX cpeaax(12 4YacoB)
57/1 3]'IeKTp|/|l-|eCK|/||7| TOK. 3HaTb/NOHMMATb CMbIC/T MOHATUNA «3NEeKTPUYECKUIA TOK»,  «UCTOYHUK §100,
CV”-Ia TOKa. 3aKOH Oma .qnﬂ yqaCTKa LI,eI'II/I TOKa», YyC/NoBUA CyWEeCTBO-BaHNA 3NEKTPUYHECKOI0o TOKa, CMbIC/NT BE/TMYUNH CTp334
«CUNa TOoKa», «HanpshkeHue».CMbICA 3akoHa OMa [A/1s ydyacTkKa uenwu,
COI'IpOTI/IBI'IEHI/Ie yMeTb onpefensiTb CONPOTUB/EHWE NMPOBOAHUKOB, (DOPMYY 3aBUCUMOCTHU
58/2 3}'IEKTpI/I‘-IECKI/Ie uenw. IocnefosatenbHOE 1 CONPOTWBEHUSA MPOBOAHMKA OT €r0 reoMeTpUYecKux pasMepoB M poaa 8101, cTp. P ,0 (/
napainesibHoe CoegnHeHmne nPoBogHNKOB. BelecTBa, M3 KOTOPOr0 OH M3rOTOB/EH, 3aKOHOMEPHOCTW B Lensix ¢ 337
59/3 |/|HCprKTa)K no TB. Na6opaTopHas pa6oTa MNOCNEA0BATENbHLIM U Napan/ieNbHbIM COEAUHEHNEM NPOBOAHUKOB, CMbICH 8102, cTp.
No9. «M3yuenne MOCNeA0BAT e1bHOr0 y NOHATHHA «MOLLHOCTL TOKaY, «paboTa ToKa», POPMYNMPOBKY 3aKoHa Oma 340
ANA NOMHOW Uenu, NAaHUPOBaTb 3KCMEPUMEHT W BbIMONHATL N3MEPEHUS U
napannenbHoOro coeguHeHna NpoBoagHNKOB» BLIUNCIEHUS.
60/4 PaboTa n MOLLIHOCTb MOCTOAHHOI O TOKa. YMeTb  co6MpaTh  SMeKTPUYECKWe LenwW ¢ nocnejoBatenbHbiM  u SH03, y

napannenbHblM CcoegMHEHMEM MNPOBOAHUKOB, NMPUMEHATb NpPU peleHnun CTp342



61/5

62/6

63/7

64/8

65/9

68/10

67/11

68/12

9AC. 3akoH Oma 4/1 NOSHOM Lienw.

|/|-ICprKI'a>KI'DTE. NabopaTopHas paboTa

Nel0 «W3mepeHne 3AC w© BHYTpeHHero
COMPOTWUB/EHNA UCTOYHMKA TOKay.

JNeKTpuyeckad MNpPoOBOAMMOCTb  Pas/INYHbIX
BELLIECTB. MpoBoAMMOCTb METaJ/1/10B.
3aBMCUMOCTb COMPOTWBNEHWA MPOBOAHUKA OT
TemMneparypbl.

TOK B NONynpoBOAHMKaX.

ANEKTPUYECKUIA TOK B BaKyyMe. D/eKTPOHHO-
nyyeBas Tpy6Ka.

ANEeKTPUYECKUIA TOK B HKMAKOCTAX. 3aKOH
3M1eKTPOsIn3A.

ANeKTPUYECKmnin TOK B rasax.
HecamocToATeNbHbIA M CaMOCTOSATE/bHbIN
paspsgpbl.

KoHToo/bHas Ne & «GaKoHbI

MOCTOAHHOIO TOKab.

3ajay  3aKOHbl MOCNeA0BaTeNbHOFO W napannensHoro coeanHenus 8104,
NpoBOAHUKOB, pewaTb 3afjaynM ¢ NpUMeHeHWeM 3akoHa OMa Ans ydacTka CTp.345
uenM U MoMHOW uenu; ymeTb onpefensTb pa6oTy U  MOLLHOCTb
3/IeKTPUYECKOro TOoKa Npu  napanieNbHOM U MNocnejoBaTelbHOM 8105,
COEAMHEHUN NPOBOAHUKOB, U3MepATb IAC U BHYTpeHHee C0I'Ip0TVIB/'|eH»ECTp-350
MCTOYHMKA TOKA, 3HaTb POPMYIMPOBKY 3aKoHa OMa s MOJHOW Lenu.

3HaTb 3HaYeHNe CBePXNPOBOAHWKOB B COBPEMEHHbIX TEXHONOTNAX, §]_O8

YMeTb 006BbACHATHL npupoay 3NeKTpmyeCKOoro Toka B MeTannax, 3HaTb/

NOHMUMAaTb OCHOBBbI sneKTpOHHOVI Teopun, ymMeTb 06BbACHATDL npuynHy

yBennyeHunsA conpoTmuBneHna mMeTannoB C pocToM TeMmnepartypbl,

ONUCbIBaTb U 06BACHATL ycnoBua n npouecc NpoTekKaHMA 3aNeKTpu4yeckKoro

paspsaga B MNOAYNPOBOAHWKAX, BaKyyme, >XWAKOCTW, rasax, 3aKoHbl §109,

dapajes, Npouecc 3NeKTPoNMn3a N ero TEXHUYECKOe NPUMEHEHME. CTp.361
8no,
8112

§113, cTp. 379

8114

106.

jfof



1/1

2/2

3/3

4/4

5/5

6/6

717

KareHappHO-TeVamHecKoe riaHnpoBaHve 11 Kracc.

Tema MpeAMETHbIN pe3ynbTaTt JomallHee

3aflaHue
MnaH

OCcHOBb | A7EKTPOAVHAMVKA(MpOa0/DkeHVE) [104a008)
MarHuTHoe none (5 4acos)

BBO,EI'Hb||7| MHCTPYKTaXK MO OXpaHe [aBaTb OonNpefeNneHNAOLHOPOAHOE MarHUTHOE Noje, BEKTOP MarHUTHOW MHAYKUMK;  §]
Tpyda. BSB.I/IMO,U,GI\/'ICTBI/IG TOKOB. OnucbliBaTb ONbIT 3pcTefa; NPUMEHATL NpaBuio bypaBunka /18 KOHTYPHbIX TOKOB.
OnucblBaTb MOBeJeHMe paMKM C TOKOM B OJHOPOAHOM MAarHUTHOM TOJIe;
MartuTHoe none T,OKa onpefenATb HanpaBneHWe JIMHUIA MaArHUTHOMN WHAYKUUW, UCNOMb3ys MNpaBumo
BeKTOp MarHUTHOU NHAYKUWW. JInHnn bypaBuunKa (NneBoli pyKu); nccnegosaTb AeACTBUE MAFHUTHOMO NOAA Ha NPOBOAHUK C §2

MarHUTHOWN NHAYKLUUN TOKOM.Bbluncnsatbe cuny JlopeHua. AHanM3MpoBaTb  B3aMMOfeilcTBME  [BYX
MO,U,yfIb BEKTOpa MarHUTHOW napanfieNbHblX TOKOB. BbIYMCNATL MarHUTHbIA NOTOK, WHAYKTUBHOCTb KaTyllKM, g3
MHOYKUMY. Cuna AMI'Iepa 3HEPru MarHUTHOro Nons.MpUMeHATb MONYYeHHbIe 3HAHUSA K pPeLleHUto 3ajay

VHCTpYKTXK M0 TB. nacopaTopuas

pa6oTaNel «M3mepeHune cunol
B3aMMOfENCTBMNA KaTYLWKN C TOKOM U
MarHnTa»

[elicTB/e MarHUTHOro Nosis Ha §6
ABVKYyLLMIAcA 3apsg. Cuna JlopeHua.

§8-9

ANeKTPOMarHUTHast MHAyKumst (5 4acoB)

AsneHne 3I'IeKTpOMaFHI/ITHOI7I Ha6bnwogate  siBfieHWE  3NeKTPOMArHUTHOW  WHAYKUWIA;  NPUMEHSTb  3aKOH
VHAYKLMN. MarHUTHbIA MOTOK. 3/1eKTPOMArHUTHOW WMHAYKLMN 415 pelleHus 3agad. MccnegosaTb 3aBUcMMocTb I4C

o WHAYKLWW OT CKOPOCTWM [BWXEHWS MNPOBOAHWKA, €ro [AJUHbI U Moayns
3aKOH3erKTpOMaFHI/ITHOVI NHAYKLUWN. BeKTOpaMarHuTHOl  MHAYKUUM.Ha6bnwaatb U 06bACHATL  BO3HUKHOBEHUe

WHcTpykTax no Tb. J/labopaTopHas WHAYKLVOHHOTO TOKA NPU 3aMblKaHUW U PasMblKaHUW Lenn. YMeTb Haxo4uTb NyTw
pa60Ta Ne 2 «W/ccnefoBaHne sBeHUS pewweHna 3afay Ha 3aIeKTPOMAarHUTHYO UHAYKUNIO.
3ﬂeKTpOMarHI/ITHOI7I NHAOYKLNN»

Jarta

dakT



88

9/9

10/10

11/1.

12/2.

13/3.

3aKOH 3N1eKTPOMarHUTHON NHAYKLMMW.
3AC nHAYKLUN B ABMXYLLMXCA
NPOBOAHMKaX.

CamonHAyKUms. NHOYKTUBHOCTb.
SHeprusg MarHMTHOro Mo ToKa.
SeKTPOMarH1MTHOE nose
KoHTporbHas patora Nl

«IVBrH1THOE NOre.
NEKTPOMArHATHaA VHIYKLS,

AHann3 KOHTPONbLHOW paboTbl 1
Koppekumst YY /. CBo604HbIe U
BbIHYXX/EHHbIe KOnebaHus. Ycnosme
BO3HMKHOBEHWSA CBOBOAHBIX KONebaHwii
MaTemaTnyecKnii 1 NPY>XXNHHbIN
MasTHUK. JuHaMuka KonebatesibHOro
LBWKEHNS

|/||-|CprKTa)KI'DT5 Na6opaTopHas
pa6oTa Ne3 «OnpefefieHne yCKOpeHUs
€cB06OLHOTO NageHNs NpU MOMOLLM
MaAaAT HUKa»

"apMoHMyeckune KonebaHwus, thasa
KonebaHuin. MpeBpaLleHne 3Heprm
Npy rapMOHUYECKMX KOsiebaHmsX.
Pe3oHaHC 1 60pb6a ¢ HUM

KoneGaHis 1 BOnHb! /15 YacoB)

MexaHunueckue KonebaHus (3 vaca)

HpVIBO,qVITb npumepsbl KonebaTenbHbIX ABVI)KeHI/II7I. [MTOHMMaTb CMbICN W 3anNnUCbIBaTb
hopMynbl onpefeneHns (GU3MYECKUX BEIMYMH: NEpUo] W 4acToTa KosebaHWii:
nepuos WM  UMKAMYecKasa  4vacToTa, nepuon  KonebaHWiA  MPY>XUHHOro 1
MaTeMaTnyeckKoro MadTHUKOB.

|_|pI/IBO,qVITb onpepeneHunAa MOHATUNIA: KonebatenbHas cuctema, pe3oHaHC.
PaCCManVIBaTbZ ycnosuda, nNpm KOTOPbIX B KonebaTenbHbIX CUCTEMAaX BO3HUKAKT U
nopgaep>XmnparwTcA CBOﬁO,quIe KonebaHuns, CBA3b KonebaTenbHOro ABUXXEeHNA C
PaBHOMEPHbLIM ABUXXEHNEM MO OKPYXHOCTWU. Mcnonb3oBaTtb (bM3MHeCKME moaenn —
rapmMoHun4yeckune KonebaHug, I'Ipy)KI/IHHbIIZ MasiTHUK, MaTeMaTUUYeCKUN MasiTHUK,
rapmMoHmn4yeckaa BOJ/iIHa — Npu onmncaHnn KonebaTenbHbIX. Ha6mo,anb N 00BACHATHL
c3060,qu|e KonebaHunsa NMPYXMWHHOIro N MmatTeMmaTu4eCKoro MasaTHUKOB. |/|CCI'Ie,q08aTb
3aBMCMMOCTb Mepuoja KonebaHuii rpysa Ha NPY>XWHE OT Macchbl Fpy3a U XecTKOCTKU
NPyXwuHbl.  OnNpegenaTb  YCKOpeHMe  CBOOOAHOro  nafeHUWs Cc  MNOMOLLbIO
mMaTeMaTn4yeckoro MadaATHUKa. 3anucbiBaTb [VI aHaI‘II/I3I/IpOBaTb] YpaBHEHUA:
rapMoHMYecknx  KonebaHwuii, KonebaHWii rpysa Ha MNPYXWHe, [BUXKeHUS
mMaTeMaTn4yeckoro MadaATHUKa. PaCCManVIBaTb npespaweHune IHeprun npun
rapMoHuU4YecKunx KonebaHmAx, 3aTyxawuwmne Koneb6aHus, BblHYX/€HHbIE KonebaHus,
MexaHW4YecKuii pesoHaHc, [aBTokonebaHusa.]. TMPUMEHATbL MNOHATUS U 3aKOHbI
MeXaHUKMn npu peweHNnM 3afad4 Ha pacyeT OCHOBHbIX (bI/I3VI'-IECKVIX BE/TNYNH,
XapakTepusywuwmnx KonebatenbHoe ABUKEHUSA

OneKTpomMarHuTHble KonebaHus (5 yacoB)



14/4.

15/5.

16/6.

17/7.

18/8

19/9

20/10

21/11

CB060/Hble KONebaHus B
KonebaTeNbHOM KOHTYpE.
lNpeBpaLleHme 3Heprun npu
3NeKTPOMarHUTHbIX KonebaHusX.
Mepvon CBOOOAHbLIX 3MEKTPUYECKNX
KonebaHuiA. [NepeMeHHbIN
3NEKTPUYECKNIA TOK

AKTUBHOE CONPOTUBNEHME.
[JelicTBytoLLee 3HAUEHNE CUSTbI TOKA U
HanpspKeHWsi. EMKOCTb 1
WHAYKTUBHOCTb B LIENW NepeMeHHOro
TOKa

Pe30HaHC B 3/1EKTPUYECKON Lienu

"eHepupOBaHMe 3M1EKTPUYECKOM
3Heprun. TpaHchopmaTopb!

lMpoun3soacTBO, Nepefava u
NCMonb30BaHNe 31eKTPO3IHePrum

BonHoBble ABneHMA. PacnpocTpaHeHus
MeXaHW4eCKNX BOJH

JnnHa BonHbl. CKOPOCTb BOJHbI

BonHbl B cpefie. 3BYKOBbIE BO/HbI

PaccmaTpmBaTb BO3HWUKHOBeHMEe CBOOGOAHbIX 3/1EKTPOMAarHUTHbIX KonebaHuini B
ngeanbHoM KonebaTenbHOM KOHType. MOHMMaTb CMbICA W 3anucbiBaTb (OPMY/bl
onpefeneHnss (GU3NYECKUX BEINYUH: Nepuof COOGCTBEHHbIX 3N1eKTPOMAarHUTHbIX
KonebaHuin (dhbopmyna TomcoHa), LuKnnyeckas yacTtoTa COBCTBEHHbIX
3NeKTPOMarHUTHbIX KonebaHwuii. [aBaTb onpefeneHne MNOHATUSA - aKTUBHOE,
eMKOCTHOE W WHAYKTUBHOE COMPOTUB/IEHNA; BbluMCNATb AelicTBYOLee 3HAYEeHUSA
CUMbl TOKa U HanpsKeHWs, eMKOCTHOe COMPOTUB/IEHNE KOHJeHcaTopa, UHAYKTUBHOE
CONpOTMBEHMNE KaTyLKN. CpaBHUBaTb BbIHYX/AEHHble n cB0O6OAHbIE
3N1eKTPOMAarHmT-

Hble KonebaHuWs B KonebaTenbHOM KOHType. CTpouTb W aHanusMpoBaTb rpapukm
3aBUCMMOCTM MFHOBEHHOFO0 3HauYeHWA TMEePEMEHHOro HaMpsXeHWs U CUnbl
nepeMeHHOro TOKa OT BpeMeHW. M3yyaTb: NepeMeHHbll TOK KaK BbIHYX[EHHble
3NeKTPOMarHuTHble KonebaHWs; yCTPOWCTBO M NPUHLUMUN AelicTBMA TpaHchopmaTopa,
YCTPOMNCTBO WHAYKLUWOHHOrO reHepaTtopa MNepeMeHHOro ToKa, [HasHauyeHwue
NoBbILIAKLWEro U NOHNU-

Kawwero TpaHchopmaTopoB Npu nepefaye 3NeKTPUYECKON 3Heprum Ha 6onbliune
paccToaHus.

MexaHunyeckue BOSHbI (3 yaca)

MoHWMaTb CMbIC U 3anucbiBaTb (OPMY/bl onpefeneHUss HU3NYECKUX BEUYUMNH:
CKOPOCTb W A/IMHA BOMHbI. [pUBOAWUTL OMpejeneHUss MOHATUIA: BOMHA, BOSHOBas
NOBEPXHOCTb, Jlyd, TOH. O6BLACHATb: MeXaHW3M BO3HWKHOBEHUS (Ha Mofjenu)
nonepeyYHbIX BOJH, YC/I0BUE PacnpocTpaHeHUs 3BYKOBbIX BOJIH, BO3HUKHOBEHME 3Xa.
O6ecyxpaaTb: 0CO6EHHOCTM pacnpocTpaHeHUsl NonepeyvHbIX W MNPOAONbHbLIX BOMH B
cpefax, BpefHOe BAMsSHME LWyMa Ha YeN0BeKa U XUBOTHbIX. [MTOHUMATb PU3NYeCKUii
CMbIC/1 XapaKTePUCTUK 3ByKa: TPOMKOCTb 3BYKa, BbICOTA TOHA, TEM6P.

MPUMeHATb NOHATUS U 3aKOHbl MEXaHWKWU NPU pelleHumn 3ajad Ha pacyeT OCHOBHbIX
(hU3NYECKUX BEJIMUYNH, XapaKTepusyounx BOSTHOBOE JBUXEHUS



14/4.

15/5.

16/6.

1717.

18/8

19/9

20/10

21/11

CB060/Hble KonebaHus B
KonebaTeNbHOM KOHTYpe.
NpeBpaLleHme 3Heprum npu
3NEKTPOMarHUTHbIX KONebaHUsX.
Meprog, CBOOOAHBIX 3NEKTPUYECKMX
KonebaHuin. MepemeHHbIN
3NEKTPUYECKUIA TOK

AKTVBHOE CONPOTUBNEHUE.
[elicTBytoLLee 3HaUYEHNE CUbl TOKA U
HanpspkeHWsi. EMKOCTb 1
WNHAYKTUBHOCTb B LIEMW NEPEMEHHOI0
TOKa

Pe30HaHC B 3M1EKTPUYECKON Lienu

["eHepnpoBaHe 3M1eKTPUYECKON
3Heprun. TpaHcdopmaTopb!

Npown3BoacTBO, Nepefava u
NCronb30BaHNe 31eKTPO3IHePrum

BonHoBble ABNeHMA. PacnpocTpaHeHns
MeXaHNYeCcKMX BOJH

JnnHa BonHbI. CKOPOCTb BOJHbI

BonHbl B cpefie. 3BYKOBbIE BO/HbI

PaccmaTpuBaTb BO3HWKHOBEHME CBOBOAHbLIX 3/M1EKTPOMAarHUTHbIX KonebaHuii B
ngeanbHOM KonebaTenbHOM KOHType. MoOHMMaTb CMbICA W 3anuUcbiBaTb (HOPMY/bI
onpegeneHna (U3NYECKUX BeINYMH: Nepuoj CO6CTBEHHbLIX 3M1eKTPOMAarHUTHbIX
KonebaHui (dhbopmyna TomcoHa), LnKnmnyeckas yacTtoTa COBCTBEHHbIX
aNeKTPOMarHUTHbIX KonebaHuii. [aBaTb onpefeneHVe MNOHATUA - aKTUBHOe,
€MKOCTHOEe M WHAYKTWBHOE COMPOTUB/EHUA; BblUMCnATb AelicTBYHOL ee 3HaAYeHUSA
CWNbl TOKA U HanpsKeHWs, eMKOCTHOe COMPOTUB/IEHNE KOHAeHcaTopa, NHAYKTUBHOE
conpoTuBeHNe KaTyLIKMW. CpaBHUBaTb BbIHYX/EHHble n cB06OAHbIE
3N1eKTPOMAarHmT-

Hble KonebaHWs B KonebaTenbHOM KOHType. CTpouTb WM aHanuM3MpoBaTb rpapukm
3aBUCMMOCTM  MTHOBEHHOFO 3HAa4YeHUA MEepPeMEeHHOro HanpsXeHWs W CUNbI
nepeMeHHOro TokKa OT BpeMeHW. M3yyaTb: NepeMeHHbIli TOK KaK BbIHYX[eHHble
3N1eKTPOMarHUTHble KonebaHns; yCTPOMCTBO U NPUHLUN AelicTBUA TpaHchopmaTopa,
YCTPOWCTBO WHAYKLMOHHOTO reHepatopa MepemMeHHOro Toka, [HasHauyeHue
NoBbILIAKLWEr0 Y MOHU-

XKawLwero TpaHchopmMaTopoB NpuM nepefayve 3N1eKTPUYECKOW 3Heprum Ha 6onbliune
paccToAHuA.

MexaHuueckue BOJHbI (3 vaca)

MoHWMAaTb CMbICA U 3anucbiBaTb (OPMy/bl OnpeaeneHUs (QU3NYECKUX BEUUUH:
CKOPOCTb W A/IMHA BOMHbI. [1pWBOAWTL OMpejeneHUs MOHATWUI: BoMHa, BOJSIHOBas
NOBEPXHOCTb, Jy4, TOH. OGBLACHATbL: MeXaHW3M BO3HUKHOBEHWS (Ha MoAenn)
nonepeyYHbIX BOJIH, YC/I0BME pPacnpocTpaHeHUs 3BYKOBbIX BOJIH, BO3HUKHOBEHME 3Xa.
OG6ecyXaaTb: 0CO6EHHOCTM PacnpoCcTpaHeHUs NomnepeyvyHbIiX U MPOAOSbHbLIX BOMIH B
cpefax, BpeAHOe BAMAHME LIYyMa Ha YeN0BeKa U XUBOTHbIX. MMoHUMaTb U3nUecKuii
CMbIC/ XapaKTePUCTUK 3ByKa: TPOMKOCTb 3BYKa, BbICOTA TOHA, TEM6P.

MPUMEHATb MOHATUSA U 3aKOHbI MEXAaHWKW MpPU pelleHnmn 3aad Ha pacyeT OCHOBHbIX
(hU3NYeCKUX BEJIMUUH, XapaKTepusyLWwmnx BOTHOBOE ABUXEHUS



22/12

23/13.

24/14

25/15

26/1.

2712.

28/3.

29/4.

3nyyeHve aneKTpoMarHUTHbIX BOJH.
[MNOTHOCTb NMOTOKA 3N1eKTPOMarHUTHOro
N3nyyeHns

306peTeHmne paguo A.C.IMonosbIM.
MpuHUMNBI pagnocBasn

CBoliCTBa 3/1EKTPOMArHUTHbIX BOJH.
PacnpocTpaHeHue pagvoBOIH.
Pagnonokauus. lNoHATKE O
TenesuaeHnn. Pa3BuUTUe CPeACcTB CBA3M
KoHTVorbHas pabora N@
«Kore6aH/A 1 BOMHb b

OneKTpoMarHuTHble BOJHbI (4 yaca)

M3yyaTb: BO3HWKHOBEHWE 3/IEKTPOMArHWTHbIX BOMH B OTKPbITOM Kone6aTenbHOM
KOHTYpe; 3KCMepUMeHTaNibHO CBOWCTBA  3/1EKTPOMArHUTHbLIX  BOMH,  CMEKTp
3M1eKTPOMArHUTHbLIX BOMH. M3yuyaTb NPUHUUNbI PAAUOCBSA3N U TeneBueHus.
MpuBOAUTL NpUMepbl BUAOB PajMOCBSA3M WM CUCTEM Mepefayvn TefneBuAeHUs. PewaTb
3afjlayym Ha onpefefieHMe OCHOBHbIX (U3NYECKUX BENUYMUH, XapaKTepusytLunx
3M1eKTPOMArHUTHbIe KOie6aHUs 1 BO/HbI, TPaHC(HOPMaTopbI

Ormka 114 yacos)

CBeTOoBbE BO/HbL "0METPYECKas! 1 BO/HOBaS OMT/KA (12 YacoB)

AHanM3  KOHTPO/IbHOW  paboTbl U
Koppekuma YY[. Pa3BuTuMe B3rnsagoB
Ha npupogy ceeta. CKOpOCTb CBeTa.
MpyHUMN TtolireHca. 3akoH OTpaXKeHWs
cBeTa

3akoH npenomneHua ceeta. [lonHoe
OTpaXKeHue

VHCTpyKTaXK Mo Tb.  nacopaTopuas

paboTa Ned «W3mepeHue nokasaTens
npenomJieHUa CTekna»

OnTtnyeckue nproopsbl. JINH3bI.
[MocTpoeHNe N306paKEHMNS B IMH3AX.

OGBbACHATL NPSAMONMHEHOe pacnpocTpaHeHWe CBeTa C TOYKWM 3peHUs BOJIHOBOM
Teopuu; CTPOUTb U WCCNeAO0BaTb CBOWCTBA M306paxeHus npegmeTra B MN0CKOM
3epkane. O6BACHATL 0COGEHHOCTM MPOXOXAEHUS CcBeTa Yepe3 rpaHuly pasgena
cpes. W3mepsaTb MokasaTeNb MpenoMieHUs cTekna; Ha6nwgate M o06o6waTb B
npouecce 9KCNEepUMEeHTaNbHO LesATeNbHOCTMU. Ha6nwogatb aucnepcuto
cBeTa;uccnefoBaTb cocTaB 6enoro cBeTa; Hab6nwAaTh pasfioxeHue 6enoro ceeta B
cnekTp. MPUMeHATb 3aKOHbl OTPaXeHUs U NpefioMaeHUs cBeTa NPy pelleHun 3agad.
CTpouTb X0f Nyyeil B cobupatolieii NUH3e; BbIYUCASATL ONTUYECKYID CUNY NUH3bI.
OnpefenaTb BeNWUYMHbI, BXOoAsuive B (hOPMYy/ny TOHKOW NMH3bI; XapaKTepu3oBaTb
nso6paxeHms B co6upatouieii nuMH3e. PaccuuTbiBaTb (POKYCHOE paccTosiHUe Wu
ONMTUYECKYH CUNY CUCTEMbl M3 ABYX JIMH3; HAXOAUTb Fpaguuecku rnaBHbIA (oKyc
ONTWUYecKol cUCTeMbl U3 ABYX NMH3. OMpeaensiTb yC/0BUS KOFepeHTHOCTU BOJIH.
OGBbACHATL YCNOBUA MUHUMYMOB W MaKCUMYMOB NpW WHTep(epeHLUU CBETOBbIX
BO/MH. HabnoaaTe uHTepdepeHumnio cBeTa. Habnoaate AN pPaKLmnio cBeTa Ha Lieamn u



30/5.

31/6
32/7.

33/8.

34/9.

35/10

36/11

37/12

38/13.

39/14.

|/|HCprKTa)K M Tb. na6opaTophas
pa6boTa Ne 5 «OnpegeneHne
ONTWYECKON CUNbl INH3bI U POKYCHOTO
paccToAHUS cobuparow e MNH3bI»
[vcnepcua ceeta

WHTeptepeHumsa cseta. [NprvMeHeHue
NHTep(epeHLmn.

Ondpakuyms ceeta.  JudpakumoHHas
peLeTka

Vl-ICprKTa)K Mo Tb. na6opaTophas

paboTa Ne6 «W3mepeHue  ANUHBI
CBET OBOI BOMHbI»
MNMonapusauma  ceeTa. nas  Kak

onTn4yeckasa cuctema

O6006LIeHNe TeMbl «CBETOBbIE BO/HbI».
PelueHne 3agay

NS

KOHTpO/bHas paboTa

«CBEeTOBbE BO/HbD»

AHanM3  KOHTPO/IbHOW  paboTbl U
Koppekuns YY[. Bwugbl v3nydeHui.
McTtouHmkn  ceeta.  Cnektpbl  M©
CneKTpasibHble annaparbl.
CnekTpasibHbliA aHaun3

WHpakpacHoe ©  ynbTpauroneTosoe
n3nyyeHns.  PeHTreHOBCKME  Jlyum.

HUTK; onpegenaTb yCA0BMe MPUMEHUMOCTY NPUGNUXEHUS TeOMETPUYECKON ONTUKY
Ha6nwopfaTb UHTepdepeHUUD CcBeTa Ha MbIJIbHON MNeHKe U AUGPAKLUOHHYIO
KapTUHY OT [ABYX TOYEUHbIX WCTOUYHUKOB CBeTa MPU PacCMOTPEHUU UX uUepes
OTBEPCTUA pasHbiX AMaMeTpoB. OnNpeaensiTb ¢ NOMOLLbI AUGPAKLUOHHON pelleTKu
rpaHuubl CNeKTpasbHOW YYBCTBUTE/IbLHOCTM Ye/N0BEYECKOro r/asa; MNpUMeHsTb
YyCNoBUA AUGPAKLMOHHLIX MaKCMMYMOB W MWHUMYMOB K pelleHuto 3ajad.
3HAKOMUTbCA € AUGPAKLMOHHON pelweTKoW KakK OMTUYECKUM NpubOpoM ” C ee
NOMOLLbI0 M3MepPsiTb [/IMHY CBETOBOW BOMIHbI. [PUMEHATb MNOMyYeHHble 3HAHUSA K
peweHunto 3agad

I/By-eHa 1 CriekTpb (2 Yaca)



30/5.

31/6
32/7.

33/8.

34/9.

35/10

36/11

37/12

38/13.

39/14.

VHCTpyKTaXK Mo TB.  nacopaTopuas

pa6boTa Ne 5 «OnpegeneHune
ONTUYECKON CWAbI NNH3bI U POKYCHOTO
paccToAHUa cobuparoLweit MTMH3bI »
Jvcnepcus ceeTa

NHTepepeHumsa cseta. [prvmMeHeHue
NHTEpdepeHUnN.

Oungpakums  ceeta.  AudpakuymoHHas
peLueTKa

Vl-lCprKTa)K M Tb. na6opaTophas

paboTa Ne6  «l/3MmepeHue  ANIUHBI
CBETOBOIA BOJTHbI»
Monapusauma  cBeTa. nas  Kak

onTn4yecKasa cuctemMma

0606L1eHMe TeMbl «CBETOBbIE BOMHbI».
PelueHne 3agay

KoHTpo/bHas NS

«CBEeTOBbE BO/Hb b

AHanM3  KOHTPO/bHOM  paboTbl U
Koppekunsi YY. Buabl U3yYeHWA.
WcTtouHmkn  ceeta.  Cnektpel M
CNeKTpasibHble annaparbl.
CnekTpa/ibHbIA aHanm3

WHppakpacHoe ¥ ynbTpaguoneToBoe
N3Ny4yeHns.  PEHTreHOBCKWe  Nlyuu.

HUTK; onpesensTb yCA0BUE NPUMEHUMOCTM NPUGNUXEHUS TeOMETPUYECKON ONTUKM
Ha6nofaTb WHTepdepeHUUD CcBeTa Ha MbINIbHON MNNeHKe U AUGPAKLUOHHYIO
KapTUHY OT [ABYX TOYEYHbIX MWCTOYHUKOB CBeTa MNPU PacCMOTPEHWUU UX uepes
OTBEPCTUA pasHbiX AnameTpoB. OnNpeaensiTe ¢ NOMOLIbI AMDPAKLUOHHON pelleTKu
rpaHvubl CMeKTpasbHOW UYBCTBUTE/ILHOCTM Ue/I0OBEYECKOro rnasa; MNpUMeHsTb
ycnoBusi AUGPPaKUMOHHbIX MAaKCUMYMOB W MUHMMYMOB K peLIeHUto 3ajau.
3HAKOMUTbLCA C AUGPAKLMOHHON peleTKOW Kak ONTUYeCKUM NpuboOpoM U C ee
NoOMOLLbI0 M3MePSiTb ANIMHY CBETOBOW BOMHbI. [MPUMEHATb MOMYy4YeHHble 3HAHUS K
peweHunto 3agad

I/BydeHns 1 CnexTpbl (2 Yaca)



40/1.

41/2

42/3.

43/1.

44/2.
45/3.

46/4.

47/5.

48/6.

49/7.

LLIkana 3neKTpomMarHMTHbIX BOJH

OcHoBb I CrieLyabHOM TEOPM OTHOCUTENILHOCTY (3 Yaca)

MocTynatbl TEOPUM OTHOCUTENBHOCTMW.

PenaTmBMCTCKas AUHaMUKa

CBsi3b MeX[ly Maccoii 1 aHepruei

doToahpekT. Teopusas  oToapdekTa.
YpaBHeHUe DMHLUTEHA.

®OoTOHbI. [MprMeHeHWe (oTo3ddeKTa.
[JasneHuve CBETa. XuMnyeckoe
[leCcTBIE CBETA.

PeweHne 3aga4 no Teme «CBeToBble
KBaHTbI»

KoHTporbHast patora Nat mo Teve

«CBEeTOBbE KBAHTbD

AHaIM3  KOHTPONbHOW  paboTbl U
Koppekuna YY[. CTpoeHue artoma.
OnbiTel  Peseptoppa.  MnaHeTapHas

MOZ€E/ib aTtoMa. KBaHTOBbIE NnocTynatbl
bopa. Jlasepbl.

|/|-ICprKTa)K M Tb. na6opaTophas
pa6oTa Ne7 « HabnogeHne cnaoLwwHOro
MNNHENYaTOoro CNeKTpPoB»

pacnpocTpaHeHUU  NpuHuMna
Mo3HaAKOMUTbLCA ¢

O6cyxfgaTb  TpyfHOCTWU, BO3HMKawLWUe npu
OTHOCUTENIBHOCTH Ha  3/1eKTpPOMarHuUTHbIe
hopmynupoBkamu noctynatoB CTO M ux (U3MYECKON CyUHOCTbIO. OnucbiBaTb
cxemy onbiTa MaikenbcoHa— Mopnu. [[IpMBOANTbL 3KCNepUMeHTalbHble AaHHbIE,
nofreepxjaroLine He3aBUCUMOCTb CKOPOCTU CBeTa OT ABUXEHNA UCTOYHUKA ]
PaccmaTpuBaTb OTHOCUTENbHOCTb OAHOBPEMEHHOCTW COObITUIA, MNPOMEXYTKOB
BpeMeHU u paccTossHuii B CTO. 3anucbiBaTb hopmyny IiiHW TeliHa U NOHUMAaTb ee
hM3nYecKNin cMbicna. M3yyaTb 3aBUCMMOCTb MeXAY Maccoi, MMMNYAbCOM U IHepruei
BCTO.

ABNEHNA.

KBeaHTOBas (w31Ka 117 1acoB)

CBeToBble KBaHTbI (5 yacoB)

dopmMynupoBaTb KBaHTOBYK runotedy [lnaHka, 3aKoHbl  (hoToahhekTa;
paccuUMTbiBaTb  MaKCUMalbHYI  KWHETUYECKYH  3HEeprut  3/1eKTPOHOB  Npu
hoToaphekTe. WM3bicKMBaTL NyTW peweHus 3aja4y no Teme «PoToahdeKT».

MpuBOAUTL [0KA3aTeNbCTBA HANMMUYNA Yy CBeTAa KOPMYCKYNSPHO-BO/THOBOTO AyanuiMa
CBOMCTB. M3yuaTb: onbiThl JleGeaeBa.

ATOoMHas (pusmka (3 vaca)
M3yyaTb: onbITbl MOZenb aTtoma TomcoHa, onbiThl Pesepdopga, nnaHeTapHywo
Mojenb atoma. PaccmaTpuBaTb MOjefnb aToma Bogopoja no bopy. AHanusmpoBaTb
JHepreTM4yeckylw [Aumarpammy aTtoma Bogopofa. OOBACHATb MNPOUCXOXKAEHME
NINHeRYaTblX CMeKTPoOB ¢ no3uumii Teopunm bBopa. [PasnmuyaTb CAOHTaHHOE W
BblHYXeHHOe wu3nydeHusa] [OnucbiBaTb CBOWCTBAa M 06/1aCTU  NPUMEHEHUSA
nasepHoro nsnydyenus. O6cyxaatb pesynbTaT onbiTa Pesepdopaa.



50/8.

51/9

52/10

53/11

54/12

55/13

56/14

57/15

58/16

59/17

60/1

|/|-ICprKTa)K M Tb. na6opaTophas

pa6boTa Ne8 « WccneposaHue cnekTpa
Bogopofga»

MeToAbl PerucTpaLmy 3nemMeHTapHbIX

yacTuy, Buabl pPaanoaKTUBHBIX
N3NYYEHWA.
PafiMoakTVBHbIE MpeBpaLLeHns. 3akoH
pagnoakTMBHOro  pacnaga. [lepuopg
nonypacnaga.
CTpoeHve aTtoMHOro fgpa. 3JHeprus

CBA3N Agep. 3oTonbl.
Vl-ICprKTa)KI'DTB. Na6opaTopHas
pa6oTa Ne9 «OnpegeneHme umnynbca u
JHeprnm dYacTuubl nNpn AOBUXKEHUN B
MarHMTHOM none»

AoepHble  peakunn.  [JeneHue Agep
ypaHa. LlenHble sagepHble  peakuuw.
AQepHbI peakTop.

TepmosgepHble peakuun. NpumeHeHne
SAEPHON 3HepreTUKW. Buonorunyeckoe
[eiicTBMe paguaumn.

KoHTporbHas pabota Nd mo Teve
«ArovHes  (bne. dvizvika

dTOVHOIO A0pa>
AHanM3  KOHTPONbHOM  paboTbl U
KoppeKuus YYL. dunsnka

3M1IEMEeHTapHbIX YacTuu,
EanHaa dusnyeckan kapTuHa Mypa
ConHeyHas cucrema. 3aKOHbI
[IBVDKEHUS NNaHeT.

du3mKa aToMHOro agpa (7 4yacos)
PaccmaTpuBaTb MeTOAbl perncrpauumy 3apsxeHHbIX YacTul. MoHMMaTb Gusndeckuii
CMbIC/T MOHATUI W BENWYMH: MaCCOBOe W 3apsf0oBOe 4uUCNa, 3IHEPTMSA CBA3IN U
yAenbHas
3Heprus CcBA3M aTOMHOr0 s4pa, paguoaKTUBHbIN pacnag,
AgepHas peakuunsa, 3HepreTUYecKWUn BbIXOA ALEPHON peakuuwu,
peakuus,
KO3 (NLUMEeHT pasMHOXEHUA HeWTPOHOB, KpuTuyeckad mMmacca, [TepmosifepHas
peakumal, noHusupylowee M3NyyeHue, MNOrnoweHHasa f03a W3NYyYeHUA, MOLWHOCTb
NOrNOWEeHHOW [03bl W3yYeHUA, 3IKBUBANEHTHasdA [o03a, 3/leMeHTapHas uvacTuua,
aHHUTNNALMA.
MpuBoAUTbL Npumepbl M30TOMOB BoAopoda. OnucbiBaTb: MNPOTOHHO-HEWTPOHHYIO
Mojenb aTOMHOro Aapa, BO3HWKHOBeHue feekTa Mmacc. PaccmaTpuBaTb CBOMCTBa
AAePHbIX CUA, CUNbHOe (AfepHOe) B3aMMOfeliCTBME HYKIOHOB. AHanu3npoBsaTb
rpahmk 3aBUCUMOCTU YAeNbHOM 3HEPrun CBA3M aTOMHOr0 AApa 0T YMcna HYK/I0OHOB B
HeM (MaccoBOro
yucna). MidyyaTb cxeMy yCTaHOBKMW A5l UCCNeA0BaHUA PagnMoaKTUBHOIO U3NYyYeHUs.
MoHnmMaTb  (u3Myeckyw  npupogy anba-, 6eTa- U ramma-usnyyeHui.
dopmMynupoBaTb U NPUMEHATb NpaBuia CMeleHna ana o6bAcCHeHUa anba- n 6eta-
pacnagoB (3N1eKTPOHHbIW pacnag).

nepuoj nosnypacnaga,
LenHaa sjepHas

dneMeHTapHble YacTuupl (2 yaca)
MpuBoAuTb nNpumepbl GQyHAaMeEHTaNbHbIX YacTul. PaccmaTtpuBathb
3leMeHTapHbIX YacTuy. OnucbiBaTb yHAAMEHTaNbHbIE B3aUMOAeACTBUS

cBoiicTBa

Crpoenve BeereHHoi (5 4acos)

Wcnonb3oBaTb VIHTepHeT NS nouckKa M306paxKeHUil acTPOHOMUYECKUX CTPYKTYp;
NOACHATH PU3NUYECKUI CMbIC ypaBHeHUst ®puamaHa.KnaccuduuymupoBaTb nepuofbl
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O6Lwme cBefeHns 0 ConHuge.
VICTOYHUKM 3HEprum wn BHYTPeHHee
cTpoeHmne ConHua.

Hawa Nanaktuka. MNMponcxoxaeHue u
3BO/IOLUNSA ranakTuK 1 3Be3[.
VHCTpYKTaXK M0 Th. Na6opaTopHas
paboTaNe 10 «OnpeaeneHue nepmnoaa
obpalLeHNss [BOVHbIX 3Be34»

(neyaTHbIe MaTeEpUasbl).

Hawa Tanaktnka. Mecto ConHe4yHoi
cuctembl B Manaktmke MneuHblii MyTb.
Teopusa bonbLuoro B3pblBa n
pacLumpsioLeiics BeeneHHol

MoBTOpeHne no Teme «MexaHuUyecKkme
ABNEHNS»

lNoBTOpeHne no Tteme «MonekynapHas
(hM3nKa 1 TepMOAMHAMMKa»

MoBTOPEHNE TeMbl «3INEKTPOCTaTVKa U
3NeKTPOANHAMMUKa»

3BoNOUMM BceneHHoi. BbicTynaTb € AOK/NajaMu W npeseHTaumsamu. BbicTynatb C
LOKNajaMy U Npe3eHTaLnsaMm

OueHMBaTbL BO3PACT 3Be3] MO UX Macce; CBA3bIBATb CUHTE3 TSHXKE/bIX 3/1EMEHTOB B
3Be3fax ¢ MX pacnosoxeHuem B Tabnuue MeHgeneeBa. BbicTynaTb ¢ JoKnagamu

[MosTOpeHVe (3 Yaca)

PewaTb 3afayum Ha pacyert q3|/|3|/|'-IECKVIX BEMNYNH, aHannM3 npoueccos n (bI/I3VIl-IECKVIX

SABNEHWUA.

Pe3eps 14ac

3afaun
TeTpagu

B



YueOHO-METOIMHECKOE 00ECTIEYEHV/E
00pas30BaTe/bHOMO MPOLIECCA.
YueOHO-METOIVMECKVE NOCOOVA [T YUTESTH

YuebHuk I.A.Msakuwes, b.6.byxoBues, H.H.CoTckuin «®usmnka» Knaccuyeckmin kypc. 10, 11 knace» - MockBa, NpocsewieHne, 2018 T.
Onpaktnyeckre matepuanst dusmka 11 knacc / A.E.MapoH, E.A.MapoH. - M.: N3gaTenscTBo «[poda», 2014.
TemaTnyecKre KOHTPO/IbHbIE U CAMOCTONTENbHbIE paboTbl No ¢msnke 11 knacc / O.W.IMpomueBa. - M.: M3paTensCcTBo «3K3ameH, 2012

-PECYIChI
AHMMaUMKN Gunsnyecknx o6vekTos, http://physics.nad.ru/
YKnBas msnka: obyyatowas nporpamma, http://www.int-edu.ru/soft/fiz.html
YPOoKu (Pr3nKn ¢ ncnosib3oBaHnem NHTepHeTa, http://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/
du3nKa: Konnekums onbitos, http://experiment.edu.ru/
dur3mKa: 3neKTPoHHAaA Konnekumsa onbitos, http://www.school.edu.ru/projects/physicexp
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