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IHOACHUTEJIBHAS 3ATIMCKA

Pabouas nporpamma no npeamery «®Pu3nka» Ha ypoBEeHb CpeIHEro oomero oopazoBaHuUs
pazpaboTaHa B  COOTBETCTBUM C  TpeboBaHusamu  DenepaibHOTO  TrOCYIaPCTBEHHOIO
00pa3oBaTeNbHOIO CTAaHJIApTa OCHOBHOTO OOIIEro 0Opa3oBaHUS (YmeepiicOeH NpUKazom
Munobpnaykxu P® om 17.05.2012 roma Ne 413, ¢ usmenerusmu ot 12.08.2022 roma Ne732),
KOHIIETIIMEH mpernonaBanus ydyeObnoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3AIUAX
Poccuiickoit ®exepauuu, pealM3yIOIIMX OCHOBHBIE — 00IIe00pa3oBaTeIbHBIE  MPOTPAMMBI
(Y1Bepxknena Pemennem Kosuterum MunucrepctBa Ilpocsemenust Poccuiickoit ®enepauuu,
nporokoi ot 03 nexadpst 2019 r. Ne[IK-4BH), Ha ocHOBe aBTOpcKoii mporpammel [llatanuHoit A.B.,
[Tporpamma no pusuke 10,11 kmace, M: IIpocsemenue, 2020.

PaGouass mnporpamma HampaBieHa Ha JIOCTIDKEHHE OOYYarONIMMHCS —JUYHOCTHBIX,
METENPEMETHBIX U MPEIMETHBIX PE3yJbTaTOB ¢ HEOOXOAWMBIM BOCIHMTATEIbHBIM PECYPCOM IO
npenMety «Pusnkay, GopMHUpYyOIMUM OepeskHOe OTHOIICHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha
3emMiie, OCHOBE CaMOTO €€ CYIIECTBOBAHUS, HY)KIAIOIIEHCS B 3allIUTE W TIOCTOSHHOM BHHUMAaHUU CO
CTOpOHBI uyenoBeka. CoriacHo OCHOBHOM 00pa3oBaTelbHOM mHporpamme pabodas mHporpamma
npeaMeTa «pu3MKa» Ha YPOBEHb CpeAHEro olmiero odpazoBaHus paccuumtaHa Ha 330 ydeOHBIX
yacoB u3 pacueta B 10,11 ximaccax mo 165 yueOHBIX 4acoB 10 5 4acoB B HEJEIIO.

PE3YJIbTATBI OCBOEHUSA KYPCA ®U3UKU

JINYHOCTHBIMM pe3ybTaTaMu 00yueHus (pu3nKe B cpe/iHell 1IKOJIe SBJSIIOTCS:
. YMEHHE YIPaBIATh CBOCH MO3HABATEIBHOMN 1€ATEIbHOCTHIO;
. TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4HCJIE K camM0oo0pa3oBaHHIO, Ha
MPOTSKCHUH BCEH JKU3HU; CO3HATEIIBHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHENIHON NMPpo¢eCCHOHANTBHOM U 00IIIECTBEHHOM e TeIbHOCTH,
° YMCHHUEC COTpyAHHUYATb CO CBCPCTHUKAMM, IACTbBMU MJIAAIICTO MIKOJIBHOTO BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTelbHOM, Yy4eOHO-HCCIEAOBATENbCKOW, MPOEKTHOM H JPYruX BHUAAX
NESITEIbHOCTH;
. c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH, OCO3HAHWE 3HAYMMOCTH HAyKH, OBJAJEHUE IOCTOBEpPHOW HH(OpMaIMeld O TepeTOBBIX
JOCTHIKCHUAX U OTKPBITHUAX MHpOBOﬁ U OTEYECTBEHHOU HAayKH; 3aHHTCPCCOBAHHOCTL B HAYHBIX
3HAHUAX 00 YCTPOMCTBE MUpPa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTRY;

. YyBCTBO TOPJIOCTH 32 POCCUNCKYIO (DU3MUECKYIO HAyKy, TYMaHU3M,;
. MI0JIOKUTETIbHOE OTHOIICHUE K TPYAY, IeJIeyCTPEMIIEHHOCTD;
. HKOJIOTHYECKasl KyJIbTypa U OepekHOe OTHOIIEHHE K POAHOM 3emie, 6orarctBam Poccun u

MHpa, IIOHMMaHUE OTBETCTBEHHOCTHU 3a COCTOSHHE IIPUPOJHBIX pECYpCOB M Ppa3yMHOE
IIPUPOJOIIOIB30BAHKE.
MeTtanpeaMeTHBIMH pe3yJbTaTaMH 00y4eHus (pU3MKe B CPeiHel IIKoJIe SIBJISIOTC:
Oceoenue pe2ynisimueHvLX YHUBEPCAbHBIX YUEOHbIX OelCmEUll
. CaMOCTOSITENIbHO OIpeAeNsATh IeNI, CTaBUTh M (OPMYIUPOBaThH COOCTBEHHBIE 33/7a4d B
06p330BaTeHLHOﬁ ACATCIIBHOCTH U )KU3HCHHBIX CI/ITyaIII/ISIX;
. OLICHMBATbL PECYpPChl, B TOM 4YHCJIE BpeMA H [OpYrH€ HEMATEPHAIBHBIE PECYPCHI,
HEOOXOIUMBIE VISl TOCTHIKEHHUS TTOCTABJICHHON paHee 11eJH,
. COIOCTABJIATH UMEIOIIMECS] BOBMOKHOCTH M HEOOXOAUMBIE JJISl IOCTUKEHHUS LIeJTU PECypChI,



. OTIPEIEIATh HECKOJBKO MyTeH TOCTHXKCHUS TTOCTABICHHOM 11EJTH ;

. 3a/1aBaTh IapaMeTPbl U KPUTEPUHU, 110 KOTOPBIM MOKHO OIPEIEIIUTh, YTO LEJIb JOCTUTHYTA,;
. COIOCTABIIATH IOJyYEHHBIN PE3YyJIbTAT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LEIbIO;
. OLIEHUBATh TOCJEJCTBUS JOCTHKECHUS TOCTABICHHOHN IENN B JEATEIBHOCTH, COOCTBEHHOM

JKU3HU U J)KU3HU OKPYXKAIOIIUX JIFOACH.
Ocsoenue pe2yisIMmUBHbIX YHUBEPCANbHBIX YYEOHBIX OelCmBull

. KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMALIUIO C Pa3HBIX MTO3ULIMNA;

. pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUMS B HH(POPMALIMOHHBIX HCTOYHUKAX;

. UCIOJb30BaTh pPa3jIMYHbIE MOJEIBHO - CXEMAaTUYECKHE CpEJICTBA JJIs  BbIABJICHUS
BBISIBJICHHBIX B MH(POPMALIMOHHBIX HCTOYHUKAX MTPOTHBOPEUHIA;

. OCYIIECTBIATH Pa3BEPHYTHII MH(POPMALMOHHBIA MOUCK U CTABUTh HA €0 OCHOBE (yueOHbIE
Y TI03HABATEJIbHbIC) 3a/1a4H;

. MCKaTh M HAXOJUTh 0000IICHHBIE CIOCOOBI PELICHHS 3a/1a4;

. IPUBOANTH KPUTUYECKUE apIyMEHThI, KaK B OTHOLICHUHM COOCTBEHHOI'O CYX/IEHUs, TaKk U B
OTHOILEHHUU JCUCTBUI U CYXKIEHUH Ipyroro 4eioBeKa,;

. aHAJIM3UPOBATh U IMPeoOPa30BbIBATH MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALIUH;

. BBIXOJIUTh 34 PAMKHM Yy4yeOHOro MHpeaMeTa M OCYILECTBIIATH IIEJICHAINPABICHHbBIN IMOMCK

BO3MOKHOCTH HIMPOKOTO TIEPEHOCA CPEJCTB U CIIOCOOOB AEHCTBUS;
. BBICTPAaMBaTh UHAUBHUAYAIbHYIO0 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAaHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;
. MEHATh U yJEP’KUBATH pa3HbIe MO3UILIMU B I03HABATEIBHON JEATEIBHOCTH (OBITh YUYEHUKOM
U yuurtesneMm; GopMyJInpoBaTh 00pa30BaTEeNIbHBINA 3aIIPOC U BBINOJIHATh KOHCYJIbTATUBHbBIE (DYHKLIUU
CaMOCTOSITENIbHO; CTaBUTh MpoOieMy U padoTaTh Haj €€ pelleHHEM, YIpPaBIsAThb COBMECTHOH
MO3HABATEJILHOM JIESITEIbHOCTBIO U MOAYUHSITHCS).

KommyHnukamuenvie yHugepcanbHbix yueOnvlx oeticmsuti
. OCYILIECTBIATH J€IOBYI0 KOMMYHHUKALIMIO, KAK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMHU (KaK
BHYTpHU 00pa30BaTeIbHOM OpraHu3alny, TaK 1 3a €€ IpelelaMu);
. IIpU OCYILIECTBJIEHUU TPYNIOBON paboThl OBITh KAaK PYKOBOJUTENIEM, TaK M UICHOM
INPOEKTHON KOMaHAbl B pa3HbIX poJisix (T€HepaTopoM UJAeH, KPUTUKOM, HCIOJIHUTEIEM,
MPE3EHTYIOLUM U T.1.)

. pPa3BEpHYTO, JIOTUYHO M TOYHO H3JaraTh CBOK TOYKY 3PEHHMS C IMOMOLIBIO AJEKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

. pacmo3HaBaTh KOH(MJIUKTOTEHHBIE  CHUTyallUM W TMPEAOTBpaIiaTh KOH(JIUKTBI [0 HUX
aKTUBHOH (a3bl;

. COTJIaCOBBIBATh TMO3MIIMA YJIEHOB KOMAaHIbI B nporecce pabOTel HaA  OOIIUM
MPOAYKTOM/pEIIEHUEM;

. MPEACTABIIATE MyOJUYHO PE3yJbTaThl WHIWBHUIYAIHHOW W TPYMIOBOW NEATEIBHOCTH, KaK
nepe 3HaKOMOM, TaK U MepeJ] HE3HAKOMOU ayJIUTOPUEH;

. noaduparb TapTHEPOB JUig JENOBOM KOMMYHHKAIIMM, HWCXOAS W3 COOOpakeHUi
PEe3yJbTATUBHOCTH B3aUMOJECHCTBUS, @ HE TUYHBIX CUMITIATHI;

. BOCIIPUHUMATH KPUTHUECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO pPa3BUTHS;

. TOYHO ¥ eMKO (pOPMYITHPOBATh KaK KPUTHUIECKHE, TAK U OJI0OPUTENBHBIE 3aMeUaHus B aJpec

Ipyrux JIOJe B pamKax JeloBod M 00pa3oBaTelbHOW KOMMYHMKAIMM, H30eras IMpu 3TOM
JMYHOCTHBIX OLEHOYHBIX CYXICHUM.



IIpenMeTHBIMU pe3yJIbTATAMHU OCBOEHHMSI BBINNYCKHMKAMM CpelHeH (MOJIHOM) IIKO0JbI

nporpamMmsbl 1o ¢pu3nke Ha yriiy0JeHHOM ypPOBHe SIBJISAIOTCS

v

c(hOPMUPOBAHHOCTh TPEACTABICHUN O 3aKOHOMEPHOU CBSI3W W IO3HABAEMOCTH SIBIICHUI
npupozbl; 00 00BEKTUBHOCTH HAYYHOTO 3HAHMS; O POJIM U MecTe (PU3UKH B COBPEMEHHOMU
KapTHHE MUPA; IOHUMaHue posid Gpu3uku B HopMuUpoOBaHUM Kpyro3opa U (HyHKIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKa JUJIsl peIIeHHs] TPaKTUUECKUX 3a7ay;

BJIaJICHHE OCHOBOIOJArarouMu (pU3MUECKUMH TOHATHAMM, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSIMH; YBEPEHHOE 0JIb30BaHNE (PU3UUECKON TEPMUHOJIOTHENH U CUMBOJIUKOI;
C(OPMHUPOBAHHOCTb TMPEACTaBIECHUN O (QU3NUECKOW CYIIHOCTH SIBJICHUH MPUPOJBI
(MEXaHMYECKUX, TEIJIOBBIX, AIEKTPOMArHUTHBIX U KBAaHTOBBIX), BUAAX MAaTepuH (BELIECTBO
U TI0JIe), JBMKEHHHM KaK Croco0e CYIIeCTBOBAHMS MAaTE€pHM; YCBOCHHE OCHOBHBIX HIEH
MEXAHUKH, AaTOMHO-MOJIEKYJISIDHOTO YYEHMsI O CTPOCHMM BEILECTBA, 3JIEMEHTOB
JIIEKTPOAMHAMUKMA W KBAaHTOBOH ()M3WKW; OBJAJCHHE TMOHATHWHBIM almapaToM u
CHUMBOJIMUYECKUM S3BIKOM (PU3HKH;

c(OPMHUPOBAHHOCTH CUCTEMBI 3HAHUH 00 00IIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,

BJaJICHUE OCHOBHBIMH METOJaMU HAy4YHOrO I103HAHMS, HCIOJIb3YyeMbIMU B (QU3UKE:
HaOJroIeHNe, ONHMCAaHUe, M3MEpEeHHe, SKCIEPUMEHT; YMEeHUs 00paldaThlBaTh pPE3yJIbTaThl
U3MepeHuii, 0OHAPYKUBATh 3aBHUCUMOCTh MEXIY (DM3MYECKHMMH BEIHMYMHAMH, OOBSICHHUTH
MIOJIyYEHHBIE PE3YJIbTAThl U JI€JaTh BHIBOBL;

BJIQ/ICHUE YMEHUSMHU BbIABUIATh THUIIOTE3bl HA OCHOBE 3HAHMUSI OCHOIOJIOTAOLINX
(Gu3NYECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IMPOBEPATh HX OKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (opMynupys Lenb HCCIEAOBaHMs; BIAJAEHUE YMEHHUSMHU OIUCBHIBaTh U
OOBSICHATH CaMOCTOSITENIBHO IPOBEJCHHBIE SKCIHEPUMEHTBI, AHAJIM3UPOBATH PE3YJIbTAThI
NOJYYeHHOM HW3MEpUTENbHOM HHpOpMalMK, ONpPeAeNsTh JOCTOBEPHOCTh IOJy4YE€HHOI'O
pe3ysbTara; 3aKoHaX, TEOPHsIX U IMpeJCTaBlIeHU o JeiicTBuu Bo BcenenHol ¢uznueckux
3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSIX;

c(OpPMHUPOBAHHOCTh YMEHUS pelIaTh MPOCTHIE U CIOXKHBIE (PU3MUECKUE 3a1aUH;
c(OPMUPOBAHHOCTb YMEHHS NMPUMEHSTH IOJyYE€HHbIE 3HAHUSA JJi1 OOBSICHEHMS YCIOBUI
NpOTeKaHUs (PU3NYECKUX SBJICHUN B MPUPOAE U IS NPUHSITUS NMPAKTUUYECKUX PEIICHUN B
MMOBCEAHEBHOM XKU3HU;

NOHMMaHUS (PU3NYECKUX OCHOB U MPUHIMUIOB JeicTBUs (paboThl) MAIIMH U MEXaHU3MOB,
CPEZCTB NMEPEIBUKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX TEXHOIOTMYECKUX
IIPOLIECCOB, BJIMSHUS HMX Ha OKPYKAIOLIYI CpeAy; OCO3HAaHHWE  BO3MOXKHBIX IPUYUH
TEXHOTE€HHBIX U 3KOJOIMYECKHX KaTacTpod;

c(OpMUPOBAHHOCTh YMEHHUS MCCJEIOBaTh U aHAIM3UPOBATh pazHOOOpa3Hble (U3HUECKue
SBJICHUS U CBOWCTBA OOBEKTOB, OOBSICHITH MPUHIUIBI PAOOTHI M XapaKTEPUCTUKU TPUOOPOB
U YCTPOMCTB, OOBACHITH re0U3NIECKUE SIBIICHNUS,

c(OpPMUPOBAHHOCTh COOCTBEHHOM MO3MIIMU MO OTHOUIEHHIO K (u3nyeckoil mHpopmanuu,
MI0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB;

c(OPMHPOBAHHOCTh YMEHHUH MPOrHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATh IMOCIE/ICTBHS
OBITOBOM M TPOM3BOJCTBEHHOM JEATENbHOCTH YEJOBEKa, CBI3aHHOM C (DU3MYECKUMHU
npoleccaMu, ¢ MO3UILIUHN SKOJIOTHYECKON 0€30MacHOCTH.

INVIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA KYPCA ®U3UKU



B pesynbrare usyueHus kypca GuU3MKH Ha YPOBHE CpeIHEro 00Iero o0pa3oBaHus BHITYCKHUK

Ha VTJIV6JI€HHOM YPOBHC HAYYHUTCH:

- OOBSCHATP M AHAJIM3UPOBATH POJIb MU MecTO (U3MKA B (HOPMUPOBAHMHM COBPEMEHHOMU
HAay4YHOM KapTHHBI MHpa, B PA3BUTHUM COBPEMEHHOW TEXHUKM M TEXHOJOTHH, B INPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

- ONpeAessaTh U JEMOHCTPUPOBATH B3aUMOCBS3b MEXAY (PU3UKON U JPYTUMH €CTECTBEHHBIMU
HayKaMy;

- XapakTepHu30BaTh CUCTEMHYIO CBSI3b MEXY OCHOBOIIOJIATalOUIMMHI HAYYHBIMH ITOHATUSAMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, 110JI€), ABMKEHUE, CUIIA, SHEPTUS;

- TIOHUMaTb M OOBSACHATH LEJIOCTHOCTh (PU3MUYECKOW TEOPHH, pa3indyaTh TpaHUIBl €&

IPUMEHUMOCTH U MECTO B Py APYTruX (PU3NUYECKUX TEOPUH;

- BJIaACTHb HpI/IéMaMI/I IMOCTPOCHUA TCOPCTHUUCCKUX JIOKA3aTCIIbCTB, 4 TAKXKC IIPOIHO3UPOBAHHA
0COOEHHOCTEN IMPOTCKAHUA (1)I/ISI/I‘IGCKI/IX SIBJICHUN U nmponeccoB Ha OCHOBC IMOJIYYCHHBIX
TCOPCTUYCCKHUX BBIBOAOB N JOKA3aTCIbCTB;

- CaMOCTOATCIIBHO KOHCTPYUPOBATH 3KCIICPUMCHTAJIbHBIC YCTAHOBKHU IJIsI IIPOBCPKU BBIABUHYTBIX

THUIIOTE3, paCCUUTHIBATDH a6COJIIOTHy10 MU OTHOCHUTCJIbHYIO IMOTPCIIHOCTH NPOBOAUMBIX I/ISMepeHI/II\/JI;

- CaMOCTOATCIIbHO INIAHUPOBATH U ITPOBOAUTH (bmnqecxne OKCIICPUMCHTBI;

- pemaTth MPaKTHKO-OPHEHTUPOBAHHBIC KAYECTBEHHBIC M PACUYETHBIC (PU3NICCKUE 3a7a9d C
OMOpOH Kak Ha M3BECTHBbIC (PU3NYCCKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH, TaK U HA TEKCTHI C
M30bITOYHON MH(pOpMaIUEH;

- ONpeNeNaTh TpPaHULBl TPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJeNeld TMpU pelieHUun
bu3HYECKUX U MEXKIPEIMETHBIX 3a/1a4;

- BBLIBUIaTh TMIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIIOJIAraloMMUX (U3NYECKUX 3aKOHOMEPHOCTEN U
3aKOHOB;

- XapaKTepu30BaTh TIJI00albHBIE MPOOJIEMBI, CTOSILIKE MNEPEe] YEOBEYECTBOM: IHEPreTHUECKUE,
CBIPBEBBIE, IKOJIOTMUECKUE U POJIb (PU3UKHU B PELICHUH 3TUX MPOOIIeM;

- NPEACTaBIATh NPUHLUNBI pabOThl M XapaKTEPUCTHKM M3YYEHHBIX MallUH, NpUOOPOB H
TEXHUUYECKUX YCTPOMICTB;

- OOBSICHATH YCIIOBHSI NpPUMEHEHHMsS (HU3UYECKUX MoJeNedl MpH pelieHuu (Qu3MuecKux 3ajad,
HaXOJUTh aJCKBAaTHYIO MPEII0KEHHON 3a/jaue PU3NUECKYI0 MOJIENb, pa3peliaTh NpodaemMy Kak Ha
OCHOBE UMEIONINXCS 3HAaHUHU, TaK U MIPU MIOMOILI METOJIOB OLICHKHU.

BoinyckHUK Ha YriyOJI€HHOM YPOBHE HOLYYUM 803MONCHOCHb HAYYUMBCA.

- npogepsimsb IKCHEPUMEHMANIbHIMU CPEOCMBAMU  8bIOBUHYMble 2UNOme3vl, QOopMyaupys yeisb
UCCIe008aHUsI HA OCHOBE 3HAHUA OCHOBONONALAIOWUX (DUULECKUX 3aKOHOMEPHOCMEL U 3aKOHO8;

- ONUCKIBAMb U AHATUZUPOBAML  NOJYYEHHYIO 8 pe3yavbmame NpPOBeOeHHLIX — UIUUECKUX
9KCHEPUMEHMO8 UHPOpMayulo, Onpeoensams eé 00Cmo8epHOCb,

- NOHUMamb U OOBACHAMb CUCEMHYIO C8A3b  MeNHCOY OCHOBONONAAIOWUMY — HAYYHBIMU
HOHAMUAMU. NPOCMPAHCMEBO, 8peMsl, Mamepusl (6eujecmso, noie), 08udCeHuUe, CUNd, IHEPIUsL

- peuanib KCnepumenmailbhbvle, KA4eCneeHHble U KOUYEeCmeeHHble 3a0a4u OUMARUAOHO20 YPOG6HA
CNIOJHCHOCMU, UCNOJIb3YA qbusuqecmte 3AKOHblL, a makodce YypaeHeHUs, CeA3bledaioue gbu3uttec:<ue
6e/IUYUHbL,

- aHajausupoeantb cpanHuybl nPpUMEHUMOCmMu qbusuttecxux 34KOHO6, NOHUMAMb 6C€06u{1/l17l xapakmep



@DYHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCHONIb3068AHUSL YACIHBIX 3AKOHO8,

- opmyruposams u pewiams HOGble 3a0ayl, B03HUKAIOWUE 8 XO0e YUeOHO-UCCIe008aMENbCKOLL U
NPOEKMHOU 0essmeNbHOCMU,

- YCOBEpUIeHCMB08AMb NPUOOPLL U MEeMOObl UCCLEO008AHUSL 8 COOMBEMCMBUU C NOCMABIEHHbIMU
3a0avamu;

- UCNONBL306AMb  MEMOObl  MAMEMAMUYECKO20 MOOCIUPOBAHUs, 8 MOM 4ucie npocmeuuiue
cmamucmuyeckue Memoowvl 05 00pabomKu pe3yibmamos KCnepuMenma.
COAEP/KAHUME KYPCA ®U3UKU

10 kmace - 165 gacoB, U3 HUX:

Tema KosanuyecrBo yacos
@dusnuka U eCTECTBEHHO - Hay4yHbIi MeTOJ IMO3HaHuA | 24

Mexanuka 76 4
MonekynsipHas (pu3MKa U TEPMOJUHAMUKA 374

OCHOBBI JIEKTPOIMHAMUKH 40 4

Peseps 104

11 kaace — 165 yacoB, U3 HUX:

Tema KounuecTBO 4acoB
OCHOBBI JICKTPOIMHAMUKHU 614

OnTtuka 28 1

OCHOBHI CHICITUATBHON TEOPHUH OTHOCUTEILHOCTH 54

KBanToBas pusuka. Gusnka aroma 1 aTOMHOTO sJipa 414

Crtpoenue Beenennoit 104

Peszepn 204

®du3ukKa M eCTECTBEHHO - Hay‘ll-lblﬁ METOA MO3HAHUS NMPUPOABI

®usnka — (pyHnaMeHTanbHas Hayka o mpupoje. Hayunblii Meron mo3Hanust Mupa. B3anmocsssb
MeX1y (U3MKOM U JpYrMMH €CTECTBEHHBIMH HayKaMu. MeTo/bl Hay4yHOrO HCCIEIOBaHUS
¢usnueckux sBiaeHui. [lorpemuocTy u3MepeHnt puandyeckux BeanyrH. MoaenupoBaHue sBIEHUI
U TIPOLIECCOB MPHUPOAbI. 3aKOHOMEPHOCTh U CIY4alHOCTh. [ paHUIIbI MPUMEHUMOCTH (PU3HUECKOTO
3akoHa. Pu3nyeckue TEOPUH U MPUHLUI cOOTBETCTBUs. Ponb n Mecto ¢pusuku B (HOpMUPOBAHUU
COBPEMEHHOM HAy4yHOM KAPTUHBI MUpa, B IPAKTUYECKOW NEATEIBHOCTU Jrojed. Dusuka u

Kylbmypa.
MexaHuka

[IpenMer n 3amaun KiIacCUYECKOW MeXaHWKH. KuHeMaTmdyeckne XapaKTEpUCTUKH MEXaHUYECKOrO
JIBIDKEeHUs. MoJienu Ten W IBWKEeHH. PaBHOYCKOpEHHOE TPSIMOJIMHEWHOE NBM)KEHHE, CBOOOTHOE
najieHue, ABW)KCHHME Telna, OpOIICHHOTO TOJ YyIJIOM K TOPU3OHTY. JIBM)KEHHE TOUYKH IO
OKPYXHOCTH. [locmynamenbHoe U spaujameibHoe 08UdNCEHUE MEepo020 meJd.

B3aumoneiicteue ten. Ilpunuun cynepnosunuu cui. MHeprmanbHas cucrema OTcueTa. 3aKOHbI
Mexanuku HeioroHa. 3akoHbl BecemupHoro tsarotenus, ['yka, cyxoro Tpenus. J[BrkeHne HeOECHbBIX
TeJl U WX HUCKYCCTBEHHBIX CIYTHUKOB. f6nenus, Habnooaemvle 8 HeUHEPYUATbHbIX CUCeMax
omcuema.



Nmitynbe cuimbl. 3aKOH M3MEHEHHS M COXpaHEHHUs UMITylibca. PaboTa cuibl. 3aKOH M3MEHEHHs U
COXpPaHCHUA SHCPIUH.

PaBHOBecHe MaTepUalbHOM TOYKM W TBEPIOro Teja. YCIOBUS pPaBHOBECHUS TBEPAOro Teia B
MHEpLUHAIBHON cucreme orcyeta. MOMEHT cuiibl. PaBHOBecHe KUIKOCTM W rasa. JIBHyKeHHE
KUJKOCTEH U Ta30B. 3aKOH COXPAHEHUsl IHep2UU 8 OUHAMUKE JHCUOKOCMU U 2A3d.

Mexanuueckue konebaHWsi W BOJHBL. AMIUIMTYIA, TEpUOJ, uYacTora, (a3za KoseGaHMil.
[IpeBpateHust SHEPTUH TPU KOJICOAHUSX. BoiHyscoeHHble KoneOaHus, pe3oHaHc.

[Toniepeunble ¥ MPOAOJBbHBIE BOJHBL. ODHeprus BodHbL. MHTepdepenuus u audpakius BOJH.
3BYKOBBIE BOJIHBI.

Mounexkyasipaasi GU3MKa ¥ TEPMOTUHAMUKA
[Tpenmer u 3apaun MoJeKyasspHo-kuHeTudeckoit Teopun (MKT) u TepMoAMHAMUKH.

OkcnepuMeHTaNIbHBIE Aoka3arenbcTBa MKT. AOcomioTHass Temmeparypa Kak Mepa CpeaHei
KHHETHYECKOW HSHEpPruM TEIUIOBOIO JBMIKEHHUsS YaCTUIl BelecTBa. MoJenb HJIeaJbHOTO Trasa.
JaBnenue raza. CBsi3b MEXIy JaBJICHUEM M CPEAHEH KMHETUYECKON 3HEpPrueil mocTynaTelbHOro
TEIUIOBOT'O JBMXKEHUS MOJIEKYJ UJCAIbHOTO Ta3a.

Mogenp uaeanpHOro rasa B TEpMOJMHAMUKE: ypaBHeHHE MenzaeneeBa—KnamneipoHa, BeIpaXeHUe
JU1sl BHYTpEeHHeH sHepruu. 3akoH /lanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTosiHMs BellecTBa. Pas3oBble mepexoisl. IIpeoOpazoBanue »Hepruu B (Pa3soBbIX
nepexonax. HacelllleHHble M HEHAChIIEHHbIE Mapbl. BraxkHOCTh Bo3ayxa. Monenb CTpoeHHs
JKunkocren. [losepxnocmnoe uamsdicenue. Monenb CTpOEHUs TBEPIAbIX Tell. Mexanuyeckue
ceolicmea meepovix mei.

Buytpennss sneprus. Paborta u Temionepeaaya Kak cnocoObl M3MEHEHHsI BHYTPEHHEH SHEprHH.
I[TepBbIii 3aK0H TepMOAMHAMUKHU. AMabaTHBIN npolecc. Bmopou 3akon mepmoOuHamuKu.

[IpeoOpazoBanusi sHepruu B TerwioBbix MammHax. KIIJ TemmoBoit mamumubel. [lukn Kapho.
DKonorudyeckue npoOIeMbl TEILTOIHEPTETUKH.

OcHoBBI JICEKTPOAUHAMUKH

[IpenMer W 3amauM AJIEKTPOJMHAMUKH. OIJIEKTPUUYECKOE B3aUMOJICHCTBUE. 3aKOH COXpaHEHUS
aNeKkTpuueckoro 3apsiga. 3akoH Kynona. HanpsbkeHHOCTP M MOTEHIMAN 3JIEKTPOCTATUYECKOTO
nonst. [IpuHuuMn cynepno3uumu 3JIEKTPUYECKUX MoJield. PasHoCTh moteHinumanoB. [IpoBomgHuku u
JVDJIEKTPUKA B JJIEKTPOCTATHYECKOM ITOJIe. OJIEKTpHUYecKass eMKOCTb. KonaeHcatop. OHeprus
IIEKTPUYECKOTO ITOJIS.

[TocTostHHBIN dnekTpudeckuid Tok. OnektpoaBmwkymias cuia (3JC). 3akon Oma il MOTHOU
ANMEKTPUIECCKOM TeNU. DIEKTPUUECKUI TOK B METaJIaX, AIEKTPOJIUTAX, TOTYMPOBOJHUKAX, Ta3axX U
Bakyyme. [lnazma. Dnexmponus. IlonynpoBogHukoBblie puOopsl. Ceepxnposodumocme.



MaruutHoe mnose. Bektop MarHUTHOW MHAYKUMHU. [I[pyHUMI Cynepno3uiiMi MarHUTHBIX IOJIEH.
MarauTtHoe 1oJie IPOBOJHUKA C TOKOM. JIeCTBME MAarHUTHOrO IOJISI HA MPOBOJHUK C TOKOM U
JBIKYLIYIOCS 3apsKeHHYHo yactuly. Cuna Amnepa u cunia Jlopenna.

[ToTok BekTOpa MAarHUTHOM MHIAYKUUHU. SIBI€HME SJIEKTPOMAarHUTHOM MHIYKIUHU. 3aKOH
anekTpoMarHuTHOM uHAYKIMU. DJC unaykuuu B ABMXKYIUXCS mpoBojHukax. [IpaBuno Jlenia.
SlBnenve camMOUHIYKUUHU. WHAYKTUBHOCTH. DHEpPrusi 3JIECKTPOMArHUTHOrO TMoJisl. MarHutHbie
CBOMCTBA BEIIECTRA.

OnektpoMarHuTHele KojeOanus. KomeGarenpHbld KOHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE
KoneOanusi. BBIHYXJICHHBIE JJIEKTpOMAarHUTHBIE KosieOanus. Pesonanc. IlepemeHHBINH TOK.
Konnencarop u kaTyiika B LeNMU nepeMeHHoro toka. [IpomsBojcTBO, nepegadya u morpedliieHue
JNEKTPUUYECKON SHEPTUU. DemeHmapuas meopus mpacghopmamopa.

DJNIeKTpOMarHuTHOE moje. BuxpeBoe aeKTpuyeckoe mose. JJIeKTpOMarHuTHbIE BOJHBIL. CBOWCTBA
SJICKTPOMArdMTHBIX BOJIH. I[I/Ial'[a?;OHI)I QJICKTPOMArduTHBIX I/I3JIY‘-I€HI/Iﬁ U HUX TIPAKTHYICCKOC
npuMeHeHue. [IpuHIUIIBI paAuOCBS3H U TEIEBUICHUS.

I'eomerpuueckas onruka. [IpsmonnHeiiHOe paclipoCcTpaHEHHE CBETa B OJHOPOAHOM cpefie. 3aKOHbI
OTpakeHUs U IpesomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxeHue. OnTuueckue npudopsl.

Bonnossie cBoiicTBa cBeta. CxopocTh cBeta. UHTepdepennus ceera. Korepentnocts. Judpakums
ceera. [lonspuzanus csera. Jucnepcus cseta. IIpakTHueckoe NpuUMEHEHHE 3JIEKTPOMArHUTHBIX
W3JTyYEHHM.

OcHOBBI ClIEUATILHOM TCOPUH OTHOCUTECJIBHOCTHU

WMHBapHaHTHOCTh MOJYJSl CKOPOCTH CBeTa B Bakyyme. [IpMHIMI OTHOCUTEIBHOCTH DWHIITEWHA.
Ilpocmpancmeo u 6pems 6 CneyualbHOU meopuu OMHOCUMENbHOCMU. OHepeus U UMNYIbC
€600600H01 yacmuysl. CBA3b MAcChl U SHEPTUU CBOOOIHOMN YaCTHUIIbl. DHEPTHUs OKOSL.

KBanToBas ¢puzuka. @Pu3uka aroMa 1 AaTOMHOI0 siApa
[TpenMeT u 3a1a4u KBaHTOBOW (DU3HKHU.
TennoBoe uznyuenue. Pacnpesnenenue sHeprun B CrieKTpe aOCOMOTHO YEPHOTO TeNa.

I'unore3a M. Ilnanka o kBantax. @otorddext. Onbitel A.I'. CToneroBa, 3akoHbBl PoTorddexTa.
VYpaBHenue A. DiHmTeiHa 115 poroaddekra.

®otoH. Onvimul [1L.H. Jlebeoesa u C.U. Basunosa. I'nniotesa JI. ne bpoiiis o BOTHOBBIX CBOMCTBAX
gacTull. KopmyckynspHO-BOJHOBOW ayanusMm. Jlugpaxyus osnekmponos. JlaBineHue CBeTa.
CootHorienue HeomnpeaeneHHocTel [ eiizendepra.

Monenu crpoenust atoma. OObsICHEHHE JIMHEHYATOro CHEKTpa BOJOPOAAa HA OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CioHTaHHOE U BBIHYKJIEHHOE U3JTy4€HUE CBETA.

CoctaB u cTpoeHue aToMHOro sjapa. M3oronsl. SAnepubie cumbl. [ledekT mMacchl U SHEPTUS CBA3U
aapa.



3akOH pPaJAMOaKTUBHOIO pacmnaga. SAepHble peakiuu, peakuuu AeleHus U cuHTe3a. llemHas
peakuus IeJIeHUs saep. SnepHas s3HepreTuka. TepMosIepHbId CUHTES.

DneMeHTapHble 4YacTHIbl. (DyHIaMEHTaJIbHBIE B3aUMOACHCTBUA. Ycxopumenu 31eMeHmapHblx
yacmuy.

Crtpoenue BcesienHoit

HpI/IMeHI/IMOCTB 3aKOHOB (1)I/I?>I/IKI/I JJIA O0OBSICHEHHUS mpupoabl KOCMHUYCCKUX 00bexToB. CoaHeuHas
CcHCTEMA. 3B€3I[I>I W UCTOYHUKHU UX SHCPI'UH. KJ'IaCCI/I(l)I/IKaI_II/IH 3BC3 1. 9BOJ’IIOLII/IH ConHna u 3BEC31.

[Nanaktuka. Jpyrue ranaktuku. IIpocTpaHcTBeHHO-BpeMeHHbIe MaciuTabbl —HabI0gaeMon
Bcenennoii. [Ipencrabienne 06 3Bomonu Beenennoit. Temras mamepusi u memHas sHepeus.

IIpumepHBbIii epeyeHb NPAKTHYECKUX M J1a00paTOPHBIX padoT (Ha BLIOOP y4uuTeIs)
IIpsimble u3mepenus:

— HU3MEpeHHE MTHOBEHHOH CKOPOCTH C HCIOJB30BaHHEM CEKYHIOMEpa WM KOMIBIOTEpa C
JaTYNKAMH;

—  CpaBHEHHE Macc (110 B3aUMOJCHCTBUIO);

—  H3MEpEeHHuE CUJ B MEXAHUKE;

—  HW3MepeHHe TeMIepaTyphl )KUAKOCTHBIMHU U IU(PPOBBIMU TEPMOMETPAMH;

—  OIIEHKa CHJI B3aUMOJICUCTBUS MOJIEKYJI (METOIOM OTpPhIBA KaIlelhb);

—  W3MepeHHue TePMOJIMHAMUYECKHUX MapaMeTPOB ras3a;

— u3Mepenue DJ]C UCTOUHUKA TOKa;

—  U3MepeHHe CHUJIbl B3aMMOJEHCTBHS KaTYyIIKHM ¢ TOKOM M MarHuTa IMOMOIIBIO 3JEKTPOHHBIX
BECOB;

—  ompejelieHue neproaa oopalleHns JBOMHbBIX 3Be3] (MeYaTHbIE MaTepUabl).

KocBeHHbI€e U3MEPEHUSA:

—  HW3MepeHHe YCKOPEHUS;

—  H3MepeHHe YCKOPEHHs CBOOOIHOTO MaeHNUS;

—  OIIpedesICHHUE DHEPTUU U UMITYJIbCa 10 TOPMO3HOMY IIYTH;

- HU3MCPCHUC YJICJ'II)HOI\/JI TCIJIOTHI IIJIABJICHUSA JIb/1A,

—  U3MepeHHe HaNpsDKEHHOCTH BHUXPEBOTO  3JEKTPUYECKOro mons (mpu  HaOIroAeHUH
3JIEKTPOMArHUTHON MHIYKIIUN);

—  U3MepeHHe BHYTPEHHETro CONPOTHBIICHHUS HCTOYHHMKA TOKa,

—  OIpeJesieHue MMoKa3aTels MPEeJIOMIICHUS CPeJibl;

—  m3MepeHue (HOKYCHOTO PACCTOSIHUS COOMPAIOIIEH W PacCenBaIOIIEH JIHH3;

—  OmpeJesieHHe JIMHBI CBETOBOM BOJIHBL;

— OIMPECACIICHUEC HUMITYJIbCa W OHEPTHM YaCTHULbI HIpW JABUIKCHHU B MArdHuTHOM IIOJIC (HO
dororpadusm).

HaoOmonenue saBJIeHUM:



—  HaOJIO/ICHHE MEXaHWYECKHX SIBICHUH B WHEPHUAIbHBIX M HEHMHEPIHUATIBHBIX CHCTEMax
OTCYETa;

—  Ha0ro/IeHUE BBIHYK/ICHHBIX KOJICOAHUI U PE30HAHCA,

— wHabmonenue quddysuu;

—  HaOJI0JICHUE SIBJICHHS JICKTPOMArHUTHON MHYKIINH;

—  HaOJrO/IcHHE BOJHOBBIX CBOMCTB CBeTa: MUPAKIKs, HHTEp(DEPEHIINS, MOISPU3AIIHS;

—  HaOJIO/ICHHE CIIEKTPOB;

—  BedepHHue HaOIoAeHUs 3Be31, JIYHBI M TUIAaHET B TEJIECKOI MK OHHOKIIb.

HccaenoBanus:

— HCCIENOBAaHHWE PAaBHOYCKOPEHHOIO JIBUKEHHS C  HCIOJb30BAHUEM  BJIEKTPOHHOTO
CEKYHJIOMepa WIN KOMIIbIOTEPA C JaTYNKAMU;

—  Hcciel0OBaHUe ABUKEHUS Tella, OPOIIEHHOr0 TOPU30HTAIIBHO;

—  HCCIEI0BaHUE LIEHTPAIBLHOIO yaapa;

—  HUCCIIEIOBaHME KaueHUs HUWIMHJIpA 110 HAKIIOHHOM IIJIOCKOCTH;

—  HCCcleI0oBaHME JBUKEHUS OpOyHOBCKOM yacTuibl (o Tpekam [leppena);

—  HCCJE0BAHUE U30IIPOLECCOB;

—  Hcclel0BaHMEe M30XOPHOro Mpoliecca U OlleHKa abCOMI0THOTO HYJIS,

—  HCCIel0BaHHUEe OCThIBAHUS BOJbI;

—  HCCJeIOBaHHE 3aBUCUMOCTH HAIPSDKEHUS Ha IOJII0CAaX HMCTOYHMKA TOKA OT CHJIBI TOKa B

- HCCICA0OBAHUEC 3aBUCUMOCTHU CUJIBI TOKA YE€PEC3 JIAMIIOYKY OT HAIIPAKCHHA Ha H€I7I;

- HCCIICA0OBAaHUEC HAIrp€BaHUs BOJbI HAIrPpEBATCIIEM HEOOJIBIION MOIITHOCTH,

- HUCCICIOBAHUC ABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIWH;

- HCCIICA0OBAHNEC 3aBUCHUMOCTHU yrJia IPCJIOMJICHUA OT yTJia MaACHUA,

- HCCIICAOBAaHUEC 3aBUCUMOCTH PACCTOSAHUA OT JIMH3BI O I/I306pa)KeHI/IH, OT pacCTOSAAHUA OT
JIMH3BI 10 IIPEAMETA;

- HCCIICAOBAaHHUE CIICKTpAa BOAOPOAA,

- HCCIIeNOBaHNUE ABHUKEHUS TBOMHBIX 3BE3]] (HO ncyaTHbIM MaTepI/IaJ'IaM).

IIpoBepka runmore3 (B TOM YHCII€ UMEIOTCSI HEBEPHBIE):

— TIpH ABMKEHUU OpYCKa MO HaKJIOHHOMW IMJIOCKOCTH BpEMs MEpeMEeIIeHUs] Ha ONpEeeIeHHOE
paccTosiHus TeM Oobliie, yeM Ooublie Macca Opycka;

—  TIpH JIBIKEHUH OpycKa M0 HAKIOHHOW TIIOCKOCTH CKOPOCTh MPSMO MPOIIOPIUOHAIEHA TTYTH;

—  TIpW 3aTyXaHHH KOJIeOAHW aMIUTATYy1a 00paTHO MPOIOPITMOHATIFHA BPEMEHU;

—  KBaJpaT CPEIHETO MepeMeIleHUs OPOYHOBCKOW YACTHUIIBI MPSMO MTPOITOPIIMOHATICH BPEMEHHU
HaOroenus (mo tpekam [leppena);

—  CKOPOCTb OCTHIBaHHS BOJIbI TUHEHHO 3aBUCUT OT BPEMEHH OCTHIBAHUS,

—  HampspKEeHUE TPU MOCTEIOBATEIbHOM BKIIOYSHHUH JTAMIIOYKU U PE3UCTOpa HE PAaBHO CyMMeE
HANPSDKEHUHN Ha TAMIIOYKE U PE3UCTOPE;

—  yroJI MPeTOMIICHUS TIPSIMO TIPOTIOPIIMOHAIICH YTy TaICHUS;

—  TIpH IJIOTHOM CIIO’KEHUU JABYX JIWH3 ONTHYECKUE CUIIBI CKJIa IbIBAIOTCS;

KoHcTpynpoBanue TeXHH4eCKHX YCTPOHCTB:



—  KOHCTPYHMPOBAHHME HAKJIOHHOM MIOCKOCTH ¢ 3aaaHHbM KIT/;

—  KOHCTPYUPOBAHHE PHIYAKHBIX BECOB;

—  KOHCTPYHPOBaHUE HAKIOHHOW TUIOCKOCTH, MO KOTOPOH OpYCOK IBHIKETCS C 3aJaHHBIM
YCKOpPEHUEM;

—  KOHCTPYUPOBAHHE 3JICKTPOIBUTATEIS;

—  KOHCTpyHpOBaHHUE TpaHC(hopMaTopa;

—  KOHCTPYHPOBaHHUE MOJIEJIH TEIECKOIa WIH MUKPOCKOTIA.

LleHHOCTHBIE OPHEHTHPHI Kypca (PU3MKHU B CpeAHEN IIKOJIE OMPEACISIOTCS Crer(uKoi
¢u3ukn kak Haykd. [IoHSATHE «IIEHHOCTH» BKIIOYAET €AMHCTBO OOBEKTHBHOTO (CaM OOBEKT) U
CyOBEKTUBHOTO (OTHOIICHHE CYOBEKTa K 00BEKTY), IOATOMY B Ka4eCTBE IIEHHOCTHBIX OPUEHTHUPOB
XMMHYECKOTO 00pa30BaHMs BBICTYMAIOT OOBEKTHI, M3y4aeMble B Kypce (DU3HMKH, K KOTOPOMY Yy
oOyyaromuxcst (popMHpyeTcsi LEHHOCTHOE oTHoweHue. [Ipu 3ToM Beayllylo posib HUrparoT
[IO3HABATENbHbIE IIEHHOCTH, TAaK KaK JaHHbIH Y4eOHBIH IMpeIMeT BXOJUT B IPYIIY IPEeIMETOB
[IO3HABATEJILHOTO LIMKJIA, TJIaBHAasl LIeJIb KOTOPBIX 3aKIJII0YAETCs B U3YUEHUHU IPUPOJIBI.

IlesneBble MPUOPHUTETHI BOCIUTAHUA B COOTBETCTBUM C pecypcaMu yuyeOHOro IpeaMmera
«Dusznkar:

IIaTpuoTHyecKoro BOCHMHUTAHMSA. YBAXHUTEIBHOE OTHOMICHUS K  JIOCTHIKCHHSAM
OTEYECTBEHHOM HAayKH, HCCIEIOBATEIbCKON MJEATEIBHOCTH POCCHICKHX YYCHBIX (DU3HMKOB;
NpOSIBJICHUE WHTEpeca K TIO3HAHUIO Tpupoabl  (OepekHoe OTHOIIEHHE K ee OOrarcTay,
HETEePNMMOCTh K HapyLICHUSM HKOJOTMYECKUX HOPM U TpeOOBaHMM, 3KOJIOIMYECKH I'PaMOTHOE
OTHOILIEHHE K COXpaHeHHI0 ruapochepbl, arMocdepsl, MOYBBI, OHOC(EpHl, YETOBEYECKOIO
OpraHu3Ma; OIIeHKa JEWCTBUS BONPEKHM 3aKOHAM IPHUPOJIbI, NPUBOJAIIAS K BO3HUKHOBEHHUIO
r7100aNbHBIX MPOOJIEM), TOPAOCTh 3a POCCHMCKYIO T'Pa)XIaHCKYIO HIEHTUYHOCTb, MATPHOTH3M,
yBa)kK€HHE K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PonnHOMN, ropJocTH 3a cBOM Kpai,
cBoro PoanHy, pomnnioe v HacTosIIIee MHOTOHAIIMOHAITFHOTO Hapoia Poccum.

I'pazkganckoro BOCIHMTAHUS: pa3BUBaTh TOTOBHOCTH K pPa3HOOOpa3HOH COBMECTHOH
NeSITeIbHOCTH, CTPEMJICHHE K B3aWMOIIOHMMAHHWIO M B3aMMOIIOMOIIH, TOTOBHOCTh K YYacTHIO B
TYMaHUTAPHOH JESTEIbHOCTH («IKOJOTUYECKHU TAaTPylib», BOJOHTEPCTBO); OOBEKTHBHOCTH H
JIOCTOBEPHOCTH 3HAHUM O BEIIECTBAX W MPOMCXOIAIIMX C HUMH SBJICHMSX; CIOXHOCTH H
OECKOHEUHOCTH Tpoliecca MO3HAHUS (HA NMpUMepe UCTOPUM (U3NYECKUX OTKPBITHUM); OeicTBUA
3aKOHOB MPHUPO/BI 1 HEOOXOIUMOCTH MX y4eTa BO BCeX cdepax IesATeNIbHOCTH YeJIOBEKa; 3HAUCHHS
du3nyeckux  3HaAHMH IS peleHHs TIJ00aJbHBIX MPOoOJeM 4YeloBeYecTBa (SHEPreTUYEeCKOH,
CBIPHEBOH, MPOJOBOJIILCTBEHHOH, 3I0POBBSI W JIOJNTOJETHS YEIOBEKA, TEXHOJOTUYECKHX aBapHii,
rJ100aMbHOM  SKOJOTMM W Jp.); BaXXHOCTM HAyYHBIX METOJOB IMO3HaHUS (HaOIIOaeHMs,
MO/JICITMPOBAHMS, SKCIIEPUMEHTA U TIp. ).

JlyX0BHO-HPAaBCTBEHHOT0 BOCTIMTAHMS. OPUEHTAINS HA MOPAIbHBIC IIEHHOCTH U HOPMBI B
CUTYallUIX HPaBCTBEHHOI'O BHIOOPA; TOTOBHOCThH OILIEHMBATH CBOE MOBEJICHHE M MOCTYIKH, a TAKKE
MOBEJICHUE U TOCTYIKHU JAPYIHX JIIOJIEH C MO3UIMKM HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHMsI MOCIEACTBUIA JAJIS1 OKPY)KAIOIIeW Cpeibl; pa3BUBaTh CIIOCOOHOCTH pellaTh MOpaJIbHBIE
npo0JIeMbl Ha OCHOBE JIMYHOCTHOTO BBIOOPA C OMOPOI Ha HPABCTBEHHbIE [IEHHOCTH U NPHHSTHIE B
POCCHIICKOM OOIIIECTBE IpaBWJa W HOPMBI TOBEACHUS C YYETOM OCO3HAHHSI ITOCIEACTBUHN LIS
OKPYKAaIOIIEeH Cpeabl.

ICTETHYECKOT0 BOCHUTAHMSA. ICTETUYCCKOE OTHOIICHUE YeNIOBEKAa K JEeHCTBUTEILHOCTH,
TBOPYECTBO M COTBOPYECTBO MPH BOCIIPHUITUU ICTETUIECCKHUX SBIICHHA, KOTOPBIMU B Kypce (DU3HKH



MOTYT CIYXHUTb: NMPUPOAA; W3JAEIUS U NpUOOPOB, M3TOTABIMBAEMbIE YEIIOBEKOM M3 Pa3IHYHBIX
BEILECTB U MaTE€pPUAJIOB; MPU3HAHUE [IEHHOCTH HAYYHOTO 3HAHMS, €r0 MPAKTUYECKON 3HAUYMMOCTH,
JIOCTOBEPHOCTH; TIO3HAHHE (PU3NYCCKUX METOJOB HCCIICIOBAHUS KHUBOW W HEXKUBOU MPUPOIBI;
MOHUMAHUE CJIOXKHOCTH M MPOTUBOPEYMBOCTH CAMOI0 IIpollecca IMO3HAHMS KaK HW3BEYHOTO
ctpemiienus K VIcTuHe; OBJIaJIecHUE YUTATEIbCKOM KYJIbTYpOH KaK CPEJACTBOM MO3HAHUS MHUPA IS
MPUMEHEHHUS Pa3IMYHbIX UCTOYHHKOB MH(GOPMAIMU MPHU PEIICHUU MMO3HABATEIbHBIX U MPAKTHKO-
OpPUEHTUPOBAHHBIX 3314 €CTECTBO3HAHUS; OBJIQJICHUE OCHOBHBIMHM HaBBIKAMH HCCJIEI0BATEIbCKON
NESATENIbHOCTH B (PU3MYECKOrO0 HayKaX, YCTAaHOBKAa Ha OCMBICICHHME OIbITa, HAOMIOJCHUN H
CTpEMJICHHE COBEpIICHCTBOBATh IYTH JOCTH)KCHHUS HMHIWBHUIYaJbHOTO U  KOJUIEKTUBHOIO
OJiaromnosry4us.

Du3n4ecKoro BOCIUTAHNUS, (POPMHUPOBAHUSA KYJbTYPbI 3/10POBbSI U IMOLMOHAJILHOIO
0J1aronoJIy4usi: OCO3HAHUE IIEHHOCTU U3HU; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
MOHMMAaHUE HEOOXOJUMOCTH 370pOBOr0 oOpa3a JKM3HHM (3J0POBOE THUTAHHE, COOIIOJCHHE
TUTHUEHUYECKUX MPaBUil, cOATaHCUPOBAHHBIN PEKUM 3aHATUNA U OTAbIXA, perylspHas (uznueckas
AKTUBHOCTH); COOJIOJCHHE WpaBHJ OE30MaCHOCTH B MPHUPOJE; TOTOBHOCTb U CIIOCOOHOCTH
OCO3HAHHO BBINOJIHATH W MpONaraHaupoBaTh MpaBuja 3A0POBOro, OE€30MaCHOTO U IKOJIOTHYECKU
1eecooopa3Horo oopasa K1U3HH.

TpyaoBoro BoCcHUTAHMA. YCTAaHOBKA HAa AKTMBHOE y4acTHE B PEIICHUH MPAKTUYECKHUX
3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPO/Ia, Kpasi) TEXHOJOTUYECKON U COLIMAIbHON HANPAaBIIEHHOCTH,
CIIOCOOHOCTh MHUIIMHUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO BBIMIOJIHATH TAaKOTO poja
JIEATETbHOCTh YBAKUTEIBHOTO OTHOIICHUS K CO3MIATEIbHON, TBOPUYECKON ACSITEIHHOCTH; UHTEPEC
K TMPaKTHYECKOMY M3y4YeHHUIO Ipodeccuil M TpyAa pa3iudyHOro pojaa, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHUS XMMUYECKUX 3HAHUH; OCO3HAHHE BaXHOCTH OOYYEHMs Ha MPOTSHKEHUHM BCEH >KU3HU
JUTSL yCTICTHOM TTPOo(hecCHOHANBHOM NesSTENbHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHM IS 3TOTO C
y4ETOM JTUYHBIX U OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTE.

JKO0JOTrN4eCKOro BOCIIUTAHUSA. OPUEHTALINS HAa IPUMEHEHUE 3HAaHUM JIJIs1 pEellIeHUs 3a]1a4 B
00J1aCTH OKPY>KAIOIIEH CpPe/ibl, MIIAHUPOBAHUS MOCTYIKOB M OLICHKH WX BO3MOXHBIX MOCJIEICTBHMA
JUISL OKPYXKAIOIIEH Cpelibl; aKTUBHOE HEMPUATHE ICUCTBUN, MPUHOCIIINX BPE OKPYKAIOILIEH CPeIE;
TOTOBHOCTD K YYaCTHIO B MPAKTHYECKON IEITEIHHOCTH IKOJIOTHYECKON HANPAaBJICHHOCTH.



Y4e0HO — TeMATHYeCKUH IJIaH
no ¢pu3uke AJs YPOBHS cpeaHero oomero oopasosanus, 10 — 11 kiaccel
(yriry0JieHHbIil YPOBEHD)

10 kaace KoumnuectBo B Tom uncie
4acoB
IIporpamma Paboua | JlabopaTopHBbIX KoHTpoabHBIX
o0uleodpa3zoBartena | s padort padot
bHBIX nporpa
Paznen yupexaeHuil MMa
Du3uka u ecmecmeeHHO - HAYYHOLIL Memod NO3HAHUA | 2 2
npupoowt
Mexanuka: 69 76 10 10 4 4
Kunemamuxa 15 17 3 3 1 1
3axonwvl ounamuxu Hotomona 10 10 4 3 1 1
Cunvl 8 Mexanuxe 16 16
3axonvl coxpanenusi umnyibca 5 5 2 2 1 1
3aKon coxpanenusi Mexanuiyeckou dHepeun 10 14
Junamuxa epawjamenvro2o 08udiceHUs AOCOIIOMHO meepdozo | 3 3 1 1 1 1
mena
5 )
Cmamuxka 5 5
OcHo6bl eudpomexanuxu 5 6




Monexynapuasa puzuxa u mepmoouHamuKa: 36 37 2 2 2 2
Ocnosvi monexynsipno-kunemuyeckou meopuu (MKT) 7 8 1 1 1 1
VYpasuenus cocmosnus eaza 8 8
Bzaummuvie npespawenus scuokocmu u 2aza 3 3
JKuokocmu 3 3 1 1
Tsépovie mena 2 2
OcHnogwl 13 13 1 1
MepMOOUHAMUKU
OcHo6bl 31eKMpPOOUHAMUKU: 40 40 2 2 4 4
Onexmpocmamuka 16 16 1 1
3axonvl nocmosiHHo20 Mmoxa 14 14 2 2 1 1
OnexmpuuecKkuii MoK 8 pa3IudHbIX CPedax 10 10 1 1
Pe3zepn 23 10 1 1
HTroro 170 165 14 14 10 10
11kaace KoanuectBo yacos B Tom unciie

IIporpamma Pabouas JlabopaTopHbIX KoHTpoJbHBIX

o0meodpazoBa | mporpamma | pador padot

TeJIbHBIX
Pa3zgen yUpexIeHu i




OCHOBBI 3/1eKTPOAUHAMHUKH | 60 61
Maenumnoe  none 9 9
Onexmpomaenumnas unoykyus | 9 9
Mexanuueckue konebanus 7 7
DNeKTpOMarHUTHBIC 16 16
KoseOaHus

MexaHuueckre BOJIHbI 8 8
DNeKTPOMarHUTHbIE BOJHBI 11 12
Onruka: 25 28
Ceemoegvie 60HbL. 20 23
T'eomempuueckas u 60o1no8as

onmuka

Hsnyyenue u cnekmpol 5 5
OcHOBBI crieNHAJIbHON Teopun | 5 5
OTHOCUTEJIbHOCTH

KBanroBas ¢pusuka: 41 41
Csemosbie keaHmul 10 10
Amomnas ¢usuxa 10 10
Duzuxka amomHo2o a0pa 16 16




OnemenmapHvle uacmuybvl 5} 5

Ctpoenue BcesieHHoit 9 10 1 1
IloBTOpPEHUE 5 5

Pe3eps 25 15

Hroro 170 165 11 11




TemaTuuyeckoe NVIAHUPOBAHUE
10 kyaacc (1654, 54 B HeleJ10)

Tematuyeckoe Coneprkanue Kypca By nesiteibHOCTH yyanuxcst
IUIAHUPOBaHHE
BBenenne. ®u3nKa U eCTECTBEHHO-HAYYHBIH MeTO/] MO3HAHUS NPUPOALI (2u)
dusuka u | dusuka — QyHnameHtanpHas Hayka o | OOBSACHATH HAa KOHKPETHBIX IIPUMEpaxX posib U MeCTO (PU3UKU B (POPMUPOBAHUHU
eCTEeCTBECHHO - | mpUpoIeE. HaquBIﬁ METOJI TIO3HAHUS MUpA. COBpeMeHHOﬁ HayIIHOP'I KapTUHBI MHpa, B pasBUTUHN COBPCMCHHLIX TCXHUKHU U
Hay4HbIi weton | B3aumocBssh Mexay bushkoii u apyrimu | TEXHOTOTHEL, B IPAKTHHECKOH JICATENBHOCTH JIO/EH. )
JleMOHCTpHpOBAaTh Ha MPUMeEpax B3aMMOCBS3b MEXAY (U3UKOH M JIPYTHMHU
HO3HAHUS  [PUPOJBI | ECTECTBEHHBIMH HayKaMH. MeTO/bl HAyYHOTO
5 . | €CTECTBEHHBIMH HayKaMHU.
(29) HCCIENOBaHHA (rsmrIeciux ABIICHHIH. Bocripon3BoauTe cxeMy HaydHOIO II03HAHUSA, IPUBOAUTH IIPUMEPHI €€
HOFpCIHHOCTI/I HN3MCPCHUU (1)I/I3I/I‘-IGCKI/IX HCIOJL30BAHMSL.
BeNMYMH.  MojenupoBanne  ABICHUWA ¥ | J[aBaTh ONpEJE/ICHHE W PACIIO3HABATH MOHSTHS: MOJENb, HAyYHas THIIOTE3a,

MIPOLIECCOB  IIPUPOJIBI.
CIIy4aifHOCTb.

3aKOHOMEPHOCTh |
I'paHnnbl  IPUMEHUMOCTH
¢usnueckoro 3akoHa. OU3HUECKUE TEOPUU H
NPUHIMII COOTBETCTBHA. Pomb U MecTo
¢u3ukn B (HOPMUPOBAHHHM COBPEMEHHOM
HAyYHOM KapTUHBI MHUpPA, B MPAKTUYECKOU

NEATENBHOCTH 0. Qusuxa u Kyavmypa.

¢usnyeckas BeIMuUMHA, (U3NYECKOE SBICHUE, HAyuHBIH (akrt, (uzmueckuii
3aKOH, (U3MYecKass TEOpHs, MPUHIMUI CcOOTBETCTBUS. (OOOCHOBHIBATH
HE00XO0AUMOCTb UCIOJIB30BAHUS MOJIEEH /ISl ONMcaHus (PU3UUECKUX SBICHUIN
u mpoueccoB. [IpuBOANTE TpUMephl KOHKPETHBIX SIBJICHUH, MPOIECCOB U
Mojienelt 171t uX onucanus. [IpuBoauTh mpuMepbl PU3NYECKUX BEIUYHH.
dopmynmupoBaTh buzngeckne 3aKOHBI. Yka3bIBaTh TpaHUIIBI
MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB.

[IpuBoAMTH TIPUMEpPHI HCIIONB30BAaHHUS (PU3MUYECKUX 3HAHWUH B IKUBOIUCH,
apXUTEKType, JEKOPATUBHO-TIPUKIAJTHOM HMCKYCCTBE, MY3bIKE, CIIOpTE.
Oco3HaBaTh [IEHHOCTh HAYYHOTO TIO3HAHUSI MUPA ISl YeJIOBEYECTBA B IIEJIOM H
JUI KaXJO0TO YeJOBEKa OTNENbHO, BaXKHOCTh OBIAJCHUS METOJAOM HAyYHOTO

MO3HAHWS Ui JIOCTIDKCHHS yclexa B JI00OM BHJE MNPAaKTUIECKON
JeSTeIbHOCTH
loToBUTH,  TIpe3eHTaMM W COOOMICHWS  TIO0  HW3YYCHHBIM  TeMaMm
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).
Mexanuka (764)
Kunemarnka (17 4) Mexaundeckoe ABMKCHUE. Cuctems! | JTagars ompeeIeHus MTOHSTHIA: MEXaHHYECKOe JIBIDKEHUE,
orcyéra. CkansgpHble ¥ BEKTOpHBIE | IOCTYMATENFHOE JIBIDKCHHE, pPAaBHOMEPHOE IBW)KCHHE, HEPaBHOMEPHOE




¢usnyeckue  BeMMUMHBL. ~ MarepuanbHas

Touka. [TocrynarenpHoe 1BUXKEHUE.
yTh,
KOOpJMHAaTa, MOMEHT BPEMEHHU, IPOMEKYTOK

Tpaexropus, [IepEeMEILCHUE,

BpPEMEHH.

3aKOH OTHOCUTEILHOCTH JBWKCHUA.

PaBHOMepHOC HpﬂMOHHHCﬁHOG JABHMIKCHUC.

CKOpOCTh PaBHOMEPHOTO MPSIMOJIUHEHHOTO
JIBUKEHUS.
YpaBHeHue PaBHOMEPHOTO JIBHOKEHUS.

I'paduxu paBHOMEPHOTO JBUKECHUSI.

Crnooicenue ckopocmell.

HepaBnomepHoe JIBIDKEHUE. Cpennss
CKOpOCTb.

MrHoBeHHas CKOPOCTb. Yckopenue.
PaBHOYCKOpEHHOE JIBUKEHUE.

Abconomno meépooe meio.
Ilocmynamenvroe u spawjamenvHoe
0BudICeHUe  AOCONIOMHO  MEepooco  med.

Yenosas CKopocmb, uvacmoma u nepuod

obpaujenus.

JlaGopaTopHble paOOTHI:

1. HW3yyeHue nBMKEHHS Teja MO
OKPYKHOCTH.

2. H3yuenue osudicenust mend, OpouleHHO20
20PU3OHMANLHO.

ABMIXXCHUC, PABHOYCKOPCHHOC MABHXKCHHUEC, [IBHIKXCHHUE II0 OKPYXHOCTH C
MOCTOSIHHOM CKOpPOCThBIO, cuCTCMa OTCYCTa, MaTcepuraJbHasg TOYKa,
TpaCKTOpHU, IIyThb, nepeEMEIICHUE, KOOpAHWMHATa, MOMCHT BpPCMCHHU,

MIPOMEXKYTOK BPEMEHH, CKOPOCTh PABHOMEPHOTO JABUKEHUS, CPEIHSS CKOPOCTb,
MTHOBEHHAsl CKOPOCTh, YCKOPEHHE, IEHTPOCTPEMUTENBHOE YCKOPEHHUE.
Pacrio3naBaTh B KOHKPETHBIX CUTYallMsIX, HAOMIOJaTh SIBJICHHS: MEXaHUYECKOE
NBUKEHHE,  IOCTyNaTeIbHOE  JBW)KCHHE,  pPaBHOMEPHOE  JBUIKEHHE,
HEPAaBHOMEPHOE [IBI)KEHHE, PaBHOYCKOPEHHOE JBWKEHUE, JBM)XKCHHUE IO
OKPY)XKHOCTH C IOCTOSHHOM CKOpocThIO. Bocmpous3BoauTh — sIBICHUSA:
MEXaHWYECKOe  JIBIJKEHHE, pPaBHOMEpPHOE [IBIDKCHHE, HEpPaBHOMEpPHOE
JBUKCHHE, DPABHOYCKOPEHHOE MBW)KCHHE, J[BIDKEHHE 10 OKPYKHOCTH C
MTOCTOSTHHOM CKOPOCTBIO ISl KOHKPETHBIX TeJl.

3amaBaTh CUCTEMY OTCYETA JIsl OMUCAHUS IBHYKEHUSI KOHKPETHOTO Tena.
Pacnio3naBate cuTyanuu, B KOTOPBIX TEJIO MOXHO CUYUTATh
MaTeprabHON TOYKOM.

OrnuchIBaTh TPACKTOPHUH JIBMXKCHHS TEJI, BOCIIPOU3BOAUTH ABUKECHUE U
MPUBOAUTH IPUMEPHI TEJI, UMEIOIINX 33/IaHHYIO TPACKTOPHIO JBUKEHUSI.
Haxoauth B KOHKPETHBIX CUTYAIUSAX 3HAYCHUS CKATISIPHBIX (PU3NUECKUX
BEJIMYUH: MOMEHT BPEMEHHU, TPOMEKYTOK BPEMEHU, KOOPJAMHATA, MYTh,
CpEIHSs CKOPOCTb.

HaxomuTh MOAynb M TPOEKIUU BEKTOPHBIX BEIUYHH, 8bINOJHAMb OCUCMBUs.
VMHONCEHUS] HA YUCTO, CTIOKEHUS, 8blYUMAaHUs BEKTOPHBIX BEJINYUH.

Haxonuth B KOHKPETHBIX CHUTYyalUsIX HallpaBJI€HUE, MOAYJIb M MPOEKLIUU
BEKTOPHBIX (DU3MUECKUX BEJIMYMH: TEpEeMEeNIeHHne, CKOPOCTh PaBHOMEPHOTO
JNBUKEHUS, MTHOBEHHAs CKOpPOCTb, YCKOPEHHUE, IEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE.

[IpuMeHATh 3HaHUS O JEUCTBHUSIX C BEKTOpAaMHU, MOJYYEHHBIE Ha YpOKax
anreopsl.

Cknaovieams u 8bIYUMAMb 6eKMOPbL NepemeujeHull u ckopocmel. Buvisgnamp

ycmouuusbie NOSMOPAIOWUECcs C8A3U MeHCOY GeNUYUHAMU, ONUCLIBAIOUWUMU
MexaHuyecKoe 08UdiCeHue.
HUcnonvzosams  paznuumvie  31eKmMpoHHble  pecypcbl Ol NOCMPOEHUs.
IKCNEPUMEHMATIbHBIX 2PAPUKO8 U UX 00pabomKu. Ycmanasnusams usuieckuil
cMbIC  KOd(puyuenmos nponopyuoHaIbHOCMU 6 BblAGIEeHHbIX C8A35X, 8
pesynvmame - NOIY4aAmb HO8ble PUUUECKUe BeTUYUHDI.




3. H3mepenue menoseHHOU CKOpOCMU C
UCNONb308AHUEM CEKYHOOMEPA UNU
KOMNbIomepa ¢ OamyuKamu.

4. UzmepeHnue yckopeHusl.

Hccneoosanus:

1. Hccneoosarnue pasnoyckopenHoco

0BUIICEHUSL C UCNOTb308AHUEM INIEKIMPOHHO20

CceKyHOoMepa U Uu KOMnblomepa ¢

oamuyuxamu. I[Iposepka cunomes:

1. Ilpu 0sudicenuu 6pycka no HaKIOHHOMU
NJIOCKOCMU 8peMsl nepemMeujeusl Ha
onpeodeneHHoe paccmosiHus mem Oovude,
uem bonvule macca bpycka.

2. Ilpu osudicenuu 6pycka no HaKIOHHOL
NJIOCKOCMU CKOPOCHb NPSAMO
NPONOPYUOHANLHA NYMU.

Pabomams 6 nape, epynne npu 8blnoIHeHUU UCCIEO08AMENLCKUX 3A0AHUIL.
Oyenusams peanbHOCMb 3HAYEHUU NOLYYEHHBIX QuU3UYeCKUX eauyuH. Brademy
Cnocooamu  ONUCAHUSL  OBUINCEHUS:  KOOPOUHAMHBIM, BEKIMOPHBIM.
3anuceIBaTh YpaBHEHUS PAaBHOMEPHOTO W PAaBHOYCKOPEHHOTO MEXaHWYECKOTO
nBkeHusi. CoCTaBNATh YpaBHEHHS PAaBHOMEPHOTO U PaBHOYCKOPEHHOT'O
NPSIMOJIMHEHHOTO JBM)KEHUS B KOHKPETHBIX cuUTyauusx. Ompenensite 1o
yYpaBHCHHSM MapaMeTphl IBUKCHUS. [IpUMEHATH 3HaHWS O TOCTPOCHHUU U
YTEHUHU TPAPHUKOB 3aBHCUMOCTH MEXIY BEIMYMHAMH, MOTYYEHHBIC Ha YPOKax
anreopbl. CTpouTh rpaduk 3aBUCHMOCTHA KOOPAMHATHI MATCPUAILHOW TOUKH OT
BpeMeHHU ABIKeHHs. OmnpenensTs Mo rpaduKy 3aBHCUMOCTH KOOPIUHATHI OT
BPEMCHHU XapaKTep MEXaHHUYECKOro JBIDKEHHs, HA4YallbHYH0 KOOPJAMHATY,
KOOp/AMHATY B YyKa3aHHbII MOMEHT BPEMEHH, W3MEHEHHE KOOPIMHATHI 3a
HEKOTOPBIA MPOMEXKYTOK BPEMEHH, MPOCKIIUI0 CKOPOCTH (i1 PaBHOMEPHOTO
npsIMOJIMHENHOrO  JBMKeHMs). Onpenensitb 1o TpapuKy 3aBUCUMOCTH
MPOEKIIUK CKOPOCTH OT BPEMEHU XapakTep MEXaHHWYECKOTO JIBHIKCHHS,
MPOEKIIUI0  HAYaJIbHOW  CKOPOCTH, TPOCKIHI0O YCKOPEHHUs, HM3MEHEHUE
KoopauHaThl. Ornpenenars N0 rpaguKy 3aBUCUMOCTH NMPOEKLIUU YCKOPEHUS OT
BPEMEHU XapaKTep MEXaHHMUECKOTO TBM)KCHUS, H3MEHEHUE TPOCKIINN CKOPOCTH
3a OIpeIeNIeHHBIA IPOMEXYTOK BPEMEHH.

JlaBaTh ompejieseHus MOHITHN: a0CONIOTHO TBEPAOE TEINO, MOCTYMAaTeIbHOE U
BpalaTeIbHOe JIBKEHHE aOCOJIIOTHO TBEpAOro Tena. Pacmo3HaBaTh B
KOHKPETHBIX CHTYallUsAX, BOCIPOW3BOJIUTH W HAOIIOAATh TOCTYMaTeNbHOE M
BpalaTeabHOe JABWKEHHsI TBepaoro Ttena. [IpuMeHsTs Mojens abCoIOTHO
TBEPJOTO TeNa Ui ONMUCAHUS IBMKEHHS Tel. HaxomuTh 3HaueHHs YIIIOBOH U
TUHEHHOW CKOPOCTH, 4YacTOThI M TMepuoja oOpamieHuss B KOHKPETHBIX
CUTYyaIIHsX.

Onpedensmov napamempwvi 08udxceHus Hebechvix mei. Haxooums neobxooumyro
0151 OaHHbIX pacuémos ungopmayuro 6 Humepneme. Cmpoums 2epaguk
3a8UCUMOCU NPOEKYUU U MOOYISI NepeMeweruss, CKOPOCmU MamepuaibHoll
mouku om epemeHu Osudxcenus. Cmpoums epaguk 3a8ucumMocmu nymu u
KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU OBUNCEHUSL.

Onpedenamos no 2pagpuky 3a8UcUMOCmuU KOOPOUHAMbl OM B8PEMEeHU XapaKmep

MEXAHUUECKO20  OBUIICEHUS, HA4anbHyl0  KOOpOuHamy, KOOpOUHamy 6
VKA3AHHBIUL  MOMEHM 6peMeHU, UMeHeHUe KOOPOUHAMbl 3d HeKOMOpblil
NPOMENCYMOK ~ 8PEMEHU,  NpOoeKyuro  ckopocmu (01 pPABHOMEPHO20




NPAMONIUHEUH020 OBUNCEHUSL), CPEOHION) CKOPOCMb, MOOYIb MAKCUMATbHOLU
MeHOo8eHnHOU ckopocmu. Onpedensimb No 2paguxy 3a8UCUMOCMU NPOEKYUU
nepemewjenus om 6peMeHU XapaKmep MeXaHU4ecKo20 OBUICEHUS, NPOeKYUo
ckopocmu (07151  PABHOMEPHO20 NPAMONUHEUHO20 OBUNCEHUS] OBUNCEHUS),
usmeneHue koopounamoel. Onpedenims no epaguxy 3a8UCUMOCIU NPOEKYUU
CKOpOCMU Om 8pPeMeHU XapaKkmep MeXaHUudecko20 OBUNCEHUS, NPOEeKYUIO
HAYanbHOU  CKOPOCMU, NPOEKYUr) YCKOPeHUsl, NpOeKyuio nepemeujerus,
usMeHenue KoopouHamsl, npoudeHHvli nyms. Onpedenimv no 2paguxy
3a6UCUMOCU NPOEKYUU YCKOPEHUS. OM BPEMEHU XApaKmep MeXAHUYEeCKo2o
O8UIICEHUsl, U3MEHEHUe NPOEeKYUU CKOPOCMU, U3MeHeHUue MO0Vl CKOPOCU 3d
onpeoeneHtblll NPOMEdNCYMOK 6pemenu. Pa3nmnyate TyTh W TEpeMEIICHHE,
MTHOBEHHYIO M CPEIHIOI0 CKOPOCTH. M3MepsTh 3HAUCHUS IMePEMEICHUS, ITyTH,
KOOPJIMHATHI, BPEMCHH JIBH)KCHUSI, MTHOBEHHOW CKOPOCTH, CPEIIHEH CKOPOCTH,
YCKOpPEHUSI, BPEMCHU JBUKCHHUS.

PaGortarh B mape mpH BBHIMOJHEHUH JA0OPATOPHBIX PpabOT M MPAKTUYECKUX
3a/IaHUM.

[IpuMeHsITh MOJENU «MaTepHalibHasg TOUYKa», «PAaBHOMEPHOE MPSMOIMHEHHOE
JIBUKCHHUE», «PAaBHOYCKOPEHHOE JIBIDKEHUE» IS  OMHCAHHS  JBUKCHHS
peaNbHBIX TeJN, /Ui OMHCAaHUs 00BEKTOB, H3y4aeMBbIX B Kypce OHOJIOTHH.

3aKOHBI TUHAMUAKHN
Herotona (10u)

SBnenue nnepnuu. Macca u cuia.
NHepuynanbHble CUCTEMBI OTCUETA.
B3aumoneiictue Tein. ClnoxeHue cuil.
[IepBe1it, BTOpO# U TpeTnii 3akoHbl HproTOHA.
Tpunyun

omuocumenvrocmu I anunes.
T'eoyenmpuueckas u  2eruoyeHmpuiecKkas

cucmemvl omcuéma

JlaBatb omnpeneneHus MOHATHN: WHEPUHUsS, HNHEPTHOCTb, Macca, CHJa,
paBHOJEHCTBYIOLIAS cuia, WHEepUuaIbHas cucremMa oTcuéra,
HeUHepYUanvbHas cucmema Omc4eéma, 2eo0yeHmpuyeckas u 2euoyeHmpuieckas
cucmembl omcuéma.

Pacnio3naBate, HaOmogaTh sBJICHHE WHEPIUU. [IpUBOIUTHL TPUMEPHI €r0
MPOSIBJICHUSI B KOHKPETHBIX CUTYalIUsIX.

OOBSCHATD MEXaHWUYECKHE SBJICHHMS B HWHEPUHUANBHBIX U HeUHEePYUATbHbIX
cucreMax OTcyéra.

Beimenate nedcTBHs TeN Apyr Ha Jpyra M XapakTepU30BaTh WX CHIIAMM.
[IpuMeHATh 3HAHMS O ACHCTBUAX HAJ BEKTOpPaMH, MOJYYEHHBbIE Ha YpOKax
anredpel. OmnpenensaTe paBHOJACHCTBYIOIIYIO CHJIY JBYX u 0Oo/lee CHUIL.
Onpedenamos pagnoOeucmeyiowyro cuiy skcnepumenmanvio. @opMynupoBaTh
IIEpPBBII, BTOPON U TpeTHUi 3aKOHBI Hbr0TOHA, YCIIOBHUS UX IPUMEHUMOCTH.
Buisigname ycmouiuusvie no8mopaowuecs cea3u mMexcoy ycKopenuem mena u
Oelicmeyiowell Ha He20 Culou. Ycmauaeiuseamev —QuU3UUECKUN  CMBICT
K0d()huyuenma nPoONOPYUOHATLHOCMU 6  BbIAGIEHHOU C6A3U  (8eNUYUHA




obpamuas macce mena).

Ycemanasnusamov mpemuii 3axon Hviomona skcnepumenmanvro. IIpumeHsTH
MEpBbIA, BTOPOM M TpeTHil 3akoHbl HbIOTOHA TIpU pelIeHUH pPacUyETHBIX M
9KCNEpUMEHMANbHBIX 3aa4.

060cHO8bIBAMb BO3MONCHOCNL NPUMEHEHUSI 8MOPO20 U MPemvbe20 3aKOHO8
Hviomona 6 ceoyenmpuueckoii cucmeme omcuéma. Haxooums 6 numepamype
u 6 Unmepneme ungopmayuio, noomeepicoarOWyIo pawjeHue 3emiu.
Dopmynuposamv npunyun omuocumenvHocmu I anunes.

Cuiel

(16u)

B

MECXaHUKE

3aKoH BCEMUPHOIO TATOTEHUS.
I'paBuTanmonHas HOCTOSTHHASI. Cumia
TSKECTH.

Cuna msaxcecmu Ha Opyeux NIAHEMAax.

Hepeaﬂ Kocmudeckas CKopocmeb. ﬂguofceﬂue

Hebecublx men u cnymnukog. Bec u
HeBecoMocTh. Cuitbl ynipyrocTtH. 3akoH ['yka.
Cunsbl TpeHus.

JlabopaTopHbie paOOThI:

1. Uzmepenue KECTKOCTU MPYKHUHBI.

2. U3mepenme  kodpduumeHTa  TpEHHS
CKOJIb)KEHUS.

3. CpasHenue macc (no 83aumooeticmauro).

A

. HsmepeHue CUJl 8 MEXAHUKE.

[lepeuncnsaTh BUABI B3aMMOJCHCTBHSI TEJ M BUJABI CHJI B MexaHuke. /laBath
OTIpe/IcTICHUE TOHSATHI: CHJIa TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPCHHS, BEC,
HEBECOMOCTh, nepecpy3Kd, Nepeas KOCMuueckas ckopocms. DopMynupoBaTh
3aKOH BCEMHPHOTO TSATOTEHHS M YCJIOBHS €ro IMPUMEHHMOCTH.

Haxomute B nwureparype u B IHHTepHere WHPOpPMANUIO 00 OTKPHITUU
HeroroHom 3aKOHa BCEMHUPHOTO TATOTCHUS, ungopmayuio,
NO360NAIOUYIO PACKPLIMb JIOCUKY HAYYHO2O NO3ZHAHUSL NPU OMKPLIMUU 3AKOHA
BCEMUPHO20 MALOMEHUS.

[TpuMeHsTh 3aKOH BCEMHPHOTO TSATOTCHUS TIPU PEIICHUN KOHKPETHBIX 3a/1a4.
Hmemv npedcmasgnenue 06 uHepmHoll u epasumayuOHHOU mMacce: HA3bl8aMb UX
pasnuyue u cxoocmeo.

BbIUMCIIATE CHITy TSDKECTH B KOHKPETHBIX CHUTYAlMSX. Bbluucismo cuy
msidicecmu U YCKOpeHue c60000H020 NAOeHUsl Ha Opyeux nianemax. Boiyucisme
YCKOpeHUue c80000H020 NadeHus Ha paziuyHulx wupomax. Haxooumv 6
aumepamype u 6 Hnmepneme ungpopmayuro o napamempax nianem u Opyaux
HebecHblx mell. Boluucisams nepeyio Kocmuweckylo ckopocms. Hcnonvzosamb
3AKOHbI MeXAHUKU OJis1 00BACHEHUS OBUICEHUS. HeOeCHbIX mell.

BbIunciiaTe BeC Tel B KOHKPETHBIX CHTYyalusaX. llepeuncisaTh CXOACTBA M
pa3nuuus Beca M CHJIbI TSDKECTH. Pacro3HaBaTh M BOCIIPOU3BOIMTH COCTOSIHHS
TEJI, P KOTOPBIX BEC TeJla paBeH, OOJbIIE WM MEHBIIE W BOCIPOU3BOIAMTH
COCTOSIHUE CHJIbI TSDKECTH. Pacro3HaBaTh HEBECOMOCTH Tela.

Onpedensamo nepezpys3xy mena npu peutenuu 3aoad. Haxooums 6 rumepamype
u 6 Unmepneme ungpopmayuro 0 GIUAHUU HEBECOMOCMU U Nepezpy3KU HA
opeanuszm 4enogexd. ' OTOBUTH MPE3CHTANNN M COOOIICHHS O IMOBEJACHUH TEI B
YCJOBHSAX HEBECOMOCTH, O MOJIETAX YEJIOBEKAa B KOCMOC, O JJOCTHKCHUAX HaIICH
CTpaHbl B IMOJATOTOBKE KOCMOHABTOB K MOJETaM B YCIIOBHSX HEBECOMOCTH.
Pacrnio3HaBath, BOCIIPOM3BOIUTh U HAOJIOJATh pa3jIMyHbIC BUJBI JeQOpMaIlIuu




ten. opmynupoBaTh 3aKoH ['yKa, rpaHUIbI €ro NPUMEHUMOCTH. Boruncnsates u
U3MEPSTh CHIYy YIPYTOCTH, >KECTKOCTh TPYXKHUHBI, JHCECMKOCMb CUCTEMb]
npyacun. Hceneoosams  3a8ucumocms culvl ynpyeocmu om oegopmayui,
8bINOIHAMb IKCNEPUMEHMATLHYIO NPOBEPKY 3aKkoHa I yka.

PacrioznaBath, BOCHPOM3BOANUTH, HAONIOATH SBICHUS CYXOTO TPEHUS MOKOS,
CKOJIb)KCHUS, KadyeHUs, SBJICHUE CONPOTUBIICHUS MpPH [BWKCHUMU Tela B
KUJKOCTU WK ra3e. M3amepsTs u n300paxars rpaguuecku CUibl TPEHUS MOKOS,
CKOJIB)KCHUS, KaueHHs, JKMIKOTO TPEHHUS B KOHKPETHBIX CHTYalHsX.
Hcnonb3oBath (opmyny s BBIYUCICHUS CHIIBI TPEHUS CKOJIbKEHUS TMpHU
pelieHnn 3anad. Buiasnsamb 9KCNEPUMEHMANbHO GeIUYUHbL, OM  KOMOPbIX
3a6eucum Ccuiad mpeHusi CKoavdceHus. VI3MEepsThb CHILy TSKECTH, CHIY
YIPYrOCTH, BEC Tella, CWIy TPEHUs, YIJIMHEHUE MpYXUHBL. Omnpenenstbs c
MTOMOIIIBI0 KOCBEHHBIX U3MEPEHUN HKECTKOCTh MPY>KUHBI, KOA(DDUIIUEHT TPeHUS
CKOJIbKEHUs1. PaboTaTh B mape npu BIMOJHEHUH PAKTUYECKUX 3aIaHUH.
Haxooums 6 numepamype u ¢ Hnmepreme uHghopmayuro o nposieieHusx Cuivl
mpenus, cnocobax eé yMeHbuleHUus U Y8eiuyeHus, poau mpeHus 6 npupooe,
mexHuKe u Ovimy.

Ilpumenamo nonyuenuvie 3HAHUA NPU peuleHUU 3a0a4 HA OOHOBPEMEHHOe
Oeticmeue Ha mejlo HeCKOIbKUX CUJL, HA OBUNCEHUE CUCTEMbL CEA3AHHBIX Mell.
Haxomute B nmuteparype u B VHTepHeTe MHPOpPMAIMIO O BKJIAJIE YYEHBIX B
pa3BUTHE MEXAaHUKU. ['OTOBUTH MpE3eHTAllMM W COOOIICHHS O H3Yy4YEHHBIM
TeMaM (BO3MOXHBIE TEMBI IIPEJICTABICHBI B YUEOHUKE).

Buinonname O00NoIHUMENbHbIE uccreoosamenvcekue  pabomol no
U3YUEHHbIM meMamM  (B03MOJCHblE MeMbl NpeoCcmasieHbl 6 YyeOHUKe).
ITpuMeHsATh 3aKOHBI TUHAMUKH JIJIs1 ONMCAHUS TIOBECHUS PEAIbHBIX TeJl.

3aKOHBI COXpaHCHUS
ummynsca (5 4)

Nmnynsc Tena. UMIysasc CUibL.
3aKOH COXpaHEHUs NMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

JlaBaTe ompenencHus MOHATUH: HMITYJIBC MATEPUAIBHOM TOYKH, UMITYJIbC
CUJIBI, UMIIYJIbC CUCTEMBI TEJI, 3aMKHYTasi CUCTEMA TEJl, PEaKTUBHOE JBUKCHUE,
DpeaxmueHas cua.

Pacnio3HaBaTh, BOCHpPOM3BOJAUTH, HAONIONATh YOpPYyrde U HEYIpyrue
CTOJIKHOBEHUS TEJI, PEAKTUBHOE IBUKECHHE.

Haxonutb B KOHKPETHOM CUTYyallMU 3HAYEHUs: UMITYJIbCa MaTEpUAIbHON TOYKH,
VMITYJIbCA CUJIBI.

@opMynupoBaTh  3aKOH COXpaHEHUs  HMIIYJIbCa,  TPaHULBl  €r0
MIPUMEHUMOCTH.

CocTaB/Th YpaBHEHHs, ONMCHIBAIOIIME 3aKOH COXPAHEHHs HMIIyJIbCa B




KOHKpETHOW cuTyanuu. HaxonuTb, HCHONB3YyS COCTaBICHHOE YypaBHEHUE,
HEU3BECTHbIC BEJTMYUHBI.

CoznaBaTh CUTYaIllH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHUS UMITYJIbCa.
Cocmasnamo npu  peuwieHuu 3a0ay  ypasHeHus, codeparcawyue
DPEaKmusHyo CUTLY.

Haxonuts B mutepatype u B IHTepHETEe HH(POPMAIIHIO 110 3alaHHON TeMe.
l'oToBUTh  mpe3eHTaMM U COOOUIEHHS 1O  HM3YyYEHHBIM  TeMaM
(BO3MOKHBIEC TEMBI ITPE/ICTABICHBI B YUCOHHKE).

l'oTOBUTH Tpe3eHTalMd U COOOIICHHS O IMOJIeTaX 4YeJIOBeKa B KOCMOC, O
JOCTIDKEHUSX Halleil CTpaHbl B OCBOCHUH KOCMUYECKOTO TIPOCTPAHCTBA.
Buinonname 00noHUMeNbHbIE uccredosamenvckue — pabomul no
U3YUEHHbIM meMam  (B03MOJNCHble MmeMbl NpeocmasieHbl 6 YyeOHUKe).
Pabomamw 6 nape unu epynne npu 8binoiHeHUU NpaKmu4eckux 3a0anui.

3akoH COXpaHEHUS
MEXaHUYECKOU
snepruu (14 4)

Pabora cunbl. Moinocte. Kunernueckas

OHCPI'HUA. Pab6oTa CHIJIBI TAXKCCTH.

HOTCHIII/IaJIbHaSI OHEPTHUid TCJ1a B

rpaBUTAllMOHHOM  mosie.  PaGota  cuiibl

ynpyrocty. IloreHnuanbHas 3Heprust ynpyro

ne(OpPMUPOBAHHOTO Tela. 3aKOH COXpaHEHUS

MeXaHW4eckoil  sHepruu. JlabGoparopHbie
paboTHI:
1. V3ydeHus  3aKOHa  COXpaHCHHS

MEXaHNYECKON YHEPTHH.
2. Onpedenenue snepeuu u UMNYIbCa NO
MOPMO3HOMY NYMU.
Hccneoosanus:

1. Hccnedosanue yeHmpanibHo2o

yoapa.

JlaBaTh ompejaereHHE TMOHATUN: padoTa CHIIBI, MOIIHOCTb, KHHETHYECKas
9HEprus, INOTEHUUAJbHAs DJHEprus, IOJHAas MEXaHW4ecKas DHEprus,
U30JIMPOBAaHHAs CUCTEMA, KOHCEPBATUBHAS CUJIA.

HaxoanuTe B KOHKpPETHOW CUTyalluu 3HaueHHs] (U3NYECKUX BEIMUYUH: pabOThI
CWJIbI, pabOThl CHJIBI TSDKECTH, DPAOOTHI CHIIBI YNPYrocTH, pabOThl CHIIBI
TPEHMsI, MOIIHOCTH, KHHETHYECKOM OSHEPruM, W3MEHEHUs KMHETUYECKOU
SHEPruM, MOTEHIMAJbHOM HHEpruu  Tel B IPAaBUTALMOHHOM  TOJE,
MOTEHIIMAJILHON SHEPruu ynpyro neGpOpMHpPOBAHHOTO Teja, MOJHOU
MEXaHNYECKON DHEPTHUN.

CocTaBisTh ypaBHEHUS, CBSI3bIBAIOLINE paOOTy CUJIBI, AEUCTBYIOLIEH HA TEJO B
KOHKPETHOW CHUTyalluM, C W3MEHEHHEM KHHETUYECKOM JHEepruu Tena.
HaxoauTs, Hcrionb3ys COCTaBIEHHOE YPaBHEHNE, HEU3BECTHBIC BEJMUNHBI.
DopMyIHpOBaTH 3aKOH COXPAHEHUS MOJHON MEXaHUYECKON SHEPruu, TPaHUIIbI
€ro IPUMEHHUMOCTH.

CocTaBnaTh ypaBHEHHS, OIMKCHIBAIOUIME 3aKOH COXpPAaHEHUS  IMOJIHOU
MEXaHWUYECKON D3HEpPIruH, B KOHKPETHOM cuTyauuu. HaxonuTs, ucnonb3ys
COCTaBJICHHOE ypaBHEHHUE, HEU3BeCTHble BeanuuHbl. Co3/aBaTh CHUTYyalllH, B
KOTOPBIX MPOSIBIISETCS 3aKOH COXPaHEHUs TIOJTHOW MEXaHUYECKOM SHEPTUu.

Beinonnate JKCIIEPUMEHTAIIBHYIO IIPOBEPKY  3aKOHa COXpaHeHUs
MEXaHUYECKON >HEPrUM. BBINOIHATH KOCBEHHBIE M3MEPEHHUS MMITYJbCa Tena,
MEXaHUYECKOM SHepruu Tena, padoThl CHIbl TpeHus. PaboraTth B mape, rpyrie




IIPH BBITTOJIHEHUH MPAKTUYCCKUX 3a/IaHUH.

Cocmasnsams ypasHeHus U HAXOOUMb 3HAYEHUS @OUIUYECKUX BeTUYUH NpU
peutenuu  3a0ay, mMpedYIOWUX — 0OHOBPEMEHHO20  NPUMEHEHUs.  3AKOHO8
COXPAHEeHUs UMNYIbCA U MEeXAHUYECKOU 3Hepauu,; 3a0ay, no Ycilosuio KOmMopbix
COXPAHAemCsi UMNYIbC, HO UBMEHAEeMCs MNOJHASL MeXAHUYECKAds IdHepeust
cucmemvl mein. Buiuucisme emopyio xocmuueckyio ckopocms. HaxomuTh B
muTepatrype u B IHTepHeTe HH(DOPMALIHIO 110 33 JaHHOU TeME.

l'oToBUTH Tpe3eHTalK W COOOIICHHS M0 HM3YYCHHBIM TeMaM (BO3MOXKHBIC
TEMBI TPE/ICTABJICHBI B yUCOHUKE).

Buinonnsme 00NnoHUMeNbHbLE ucciredosamenvckue — pabomol no
U3YYEHHbIM meMaM (803MOJCHble meMbl NnpedcmasieHvl 6 YyuyeOHuKe).
[IpuMeHSITh 3aKOHBI COXPAHEHHS HMITYJIbCAa M MEXAHHYECKOW IHEPTUM IS
OIMCAHUS JBUKCHHSI PEATBHBIX TEIL.

Lunamuxa OcnosHoe ypaenenue ounamuku | /lasame onpedenenue NOHAMUIL Y21080€ YCKOpeHUe, MOMEHM CUTbl, MOMEHM
8pawamenbHo20 epawamebHo2o O0BUIICCHUSL. Yonosoe | Unepyuu meepdoeo mena, MOMeHm UMNYIbCAd, KUHemMuU4YecKdasl O9Hepcusl
08UIICEHUSL yckopenue. Momenm cunvl. Momenm unepyuu abeonomio meepoozo mena.
A6CONOMHO meepdozo mena. Momenm umnymsca. 3axon Haxooumv 6 konkpemmnou cumyayuu 3Ha4eHus: Gu3u4eckux 6eIudut. y21068020
VCKOpEHUsl, MOMEeHmMA CUlbl, MOMEHMA UHEPYUuU meepoo2o meid, MOMeHma
meepdozo mena (3 | coxpanenus Momenma UMBYAOCA- |y yinynbea, kunemuueckoii suepeuu meepdozo menda. Cocmagnsms — OCHOGHOE
) Kunemuueckas SHepeus abconiommo VpasHeHue — OUHAMUKU  6PAWAMENTbHO20 OBUINCEHUSI 8  KOHKDEMHOU
meepoo2o mena, spawjarowiecocs | cumyayuu. Haxooums, ucnonwb3ys cocmaeieHHoe ypasHeHue, Heu38ecmmole
OMHOCUMENbHO HENOOBUNCHOU OCU. genuyunvl. Popmyauposams 3aKOH COXPAHEHUS MOMEHMA UMNYIbCd, YCA08US.
€20 NPUMEHUMOCTU.
Cocmasnams  ypaeHeHus, ONUCHIBAIOWUE 3AKOH COXPAHEHUS MOMeHma
umnynvca, 6 KOHKpemHou cumyayuu. Haxooumey, UCNONb3YAL
cocmaenenHoe ypagnenue, Heusgecmuvle genudunvl. Cozdasams cumyayuu, 6
KOMOPbIX NPOABNAENCA 3aKOH COXPAHEHUL MOMEHMA UMNYbCA.
Haxooumv 6 aumepamype u 6 Humepneme ungopmayuio o npumepax
NPAKMUYECKO20 NPUMEHEHUA 3aKOHA COXPAHEHUS UMNYIbCA, O 2UPOCKONe.
Cratuka (5 u) PaBHoBecue  marepuanbHOM  TOYkM W | JlaBaTh OIpeAcIICHHE IOHATUN: pPAaBHOBECHE, YCTOWUYMBOE pPAaBHOBECHE,

TBEpAOro Tena. Bunubl paBHOBecUA. Y CIOBUS
PaBHOBecue
3akoH

paBHOBeCcHs. MOMEHT CHIIBL.

JKMIKOCTH M rasa. JlaBieHue.

HEYCTOMYMBOE pPaBHOBECHE, Oe3pa3IMYHOE PaBHOBECHE, IIEYO CHIIbI, MOMEHT
CHUTBI.

Haxoautb B KOHKPETHOM CUTyallud 3HAYEHUS TIeUa CUJIbl, MOMEHTA CHUJIBI.
[lepeuncnsaTh ycnoBUs paBHOBECHsS] MAaT€pHAIbHONM TOYKM W TBEPIOrO Teja.




COXPAHCHUS SHCPIUH B JUHAMUKE KUAKOCTH.

JlaGopaTopHas pabora: Nzyuenue
paBHOBECHS

Tena Mo ASHCTBHEM HECKOIBKHUX CHIL.

CocTaBiaTh YpaBHCHHs, OIKCBIBAIOIIMUE YCIOBUSA PABHOBCCHSA B KOHKPETHBIX

CUTYaIUsX. HaxonuTs, UCIIONB3Ys COCTaBJICHHOE YypaBHEHHE,
HEU3BECTHBIE BETUYNHEL.
Pacmio3naBars, BOCIPOU3BOIUTH " HaOMIOAaTh  pa3iu4HbIe  BUJBI

paBHOBECHS TEl.

W3mMepsTh cuity ¢ IOMOLIBIO IPY>KUHHOTO JMHAMOMETPa U U(PPOBOTO JaTYNKa
CHJIBl, U3MEpATh IUIeYO cuibl. PaboTare B mape, rpymne HOpU BbINOJIHEHUU
MIPAKTUYECKUX 3aJaHUMN.

Haxoaute B nutepatype u B MHTepHETE MHPOPMALIMIO O 3HAYEHUU CTATUKU B
CTPOUTENBbCTBE, TEXHUKE, OBITY, O0O0bsACHEHHE (OPMBI M Pa3MEpOB OOBEKTOB
npupojsl.  ['OTOBUTH  mOpe3eHTalMM W COOOIUEHUS,  GbINOIHAMD
uccnedoeamenvckue pabomsl TO JaHHBIM TeMaM. Pabortate B mape mpu
BBINOJIHEHUH Ja00paTOPHOH paboThI.

OCHOBBI
THIPOMEXaHUKH

)

(6

PaBHOBecue
Apxumena.

3akon Ilackams.
3akoH

JlaBieHue.
JKUOKOCTU U
IInaBanue Temn.

rasa.

Jsuoscenue orcuoxocmu. 3axkon  Bepnynnu.

Ypasenuenue bepuynnu.

JlaBaTe ompeneneHue IOHATUH: HECKUMaeMas
KUAKOCTH M Tas3a, T'MIPOCTaTHYECKOE JIaBJICHUE,
mypoynenmuoe meuenue.

Pacnosnasamv,  6ocnpouszsooumv  u
mypoOyieHmHoe meyenue HCUOKOCMU.
HaxomuTe B KOHKpPETHOM CHUTyallMM 3HA4YE€HHs JABJICHUS B IOKOSIIEHCS
Kuakoctn wiam rase. @opmynupoBarhk 3akoH Ilackand. IIpumeHsATs 3aKkoH
[Mackans s OOBSICHEHUS TMIPOCTATHYECKOro Mapajgokca, s OOBSICHEHUS
MIPUHIINIIA IEUCTBUS TUAPABIAYECKOrO IIPECCa U BBIYUCIIEHUS €0 apaMeTPOB.
®dopmynupoBaTh 3ak0H Apxumena. [IpuMeHaTs 3ak0H Apxumezna s peleHus
3amad. PaccuuTeiBaTh IIOTHOCTH  T€I MO HMX IOBEJACHUIO B KMJIKOCTH.
Omnpenensatb BO3MOXXHOCTH InaBaHusi Ttena. Cocmaenamo ypaeHeHnue
bepnynnu 8 KOHKDEmHbIX cumyayusx. Onpedensimo, UCNONbL3YA
COCMAaGNIeHHoe YPaeHeHue, Heu36eCmHble 6eNUYUHDL.

IIpusooumy npumepul, ULIOCMpUpyowue  6blNOJHEeHUe  YPAGHeHUs
bepnynnu.  Ilpumenamo ypaenenue bBepuyinu ona onucanus O08udceHus:
AHCUOKOCMU 8 PACMEHUAX U HCUBBIX OPSAHUSMAX.
Haxooume 6 aumepamype u 6  Humepneme
ucnonv3oeanuu ypasHerus bepuyniu 6 mexuuke u Ovimy.

KHUJIKOCTb, PAaBHOBCCHUC
JAAMUHAPHOE mMeUYeHUue,

Habnooams  JIAMUHAPHOE U

ungopmayuro - 06

HOHBCHGHI/IG HUTOT'OB HN3YUCHUA TCMBI

«MexaHukay

OnuceiBaTh MEXaHUYECKYIO0 KapThHy Mmupa. [lepednciste oOBEKTHI, MOJIEINH,
SBJICHUs, (DU3UYECKHE BEIWYUHBI, 3aKOHBI, HAy4yHbIe (AKTBI, CPEACTBA




OIMCAaHHUsA, PAacCMaTpUBacMble B KJIACCUYECKOM MexaHuke. PopMynupoBarb
OpSIMYI0 M OOpaTHYIO 337a4ll MEXaHWKH. YKa3bIBaTh I'PAaHUIIBI IPUMEHUMOCTH
MOJEIEH W 3aKOHOB KIACCMYECKOM MeXaHukd. HaseiBare npuMepsl
HCIIOJIB30BAaHUS MOJEJIEHM W 3aKOHOB MEXAHUKH Ul OIMUCAHUS JBUKCHUSA
peanbHBIX TE.

Xapaxmepuzo6amo cUCMEMHYIO C653b MeAHCOY OCHOBONONALAIOWUMU HAYYHBIMU
NOHAMUAMU. NPOCMPAHCmME0o U epema. Hazvieamv uxceolicmea

MouJexyasipHas ¢pu3uka 4 TepMoanHamMuka (37y)

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKON

teopur (MKT) (8 u)

MonekysIpHO-KMHETHYECKas TEOPHSI
(MKT) crtpoenus BemecrBa H eé
IKCIIEPUMCHTAIIbHBIC JI0Ka3aTesbCTBA.

BbpoynoBckoe nBwxkenue. Temmeparypa u

TEIJIOBOE PABHOBECHE. Ixkane! Henbcus
u KenbBuna. AGcomoTHast —Temmeparypa

KaK Mepa CpeIHEN KHUHETUYECKOU

SHEPrUU TEIIOBOTO JIBWKEHHUS YaCTHI]
BemiecTBa. CUITbI B3aUMOJICUCTBUSI MOJIEKYIT B
pa3HBIX arperaTHbIX COCTOSIHUAX BEIIECTBA.

Mogenp «uacalbHbIM ra3y». JlaBiaeHue rasa.
CBsi3b  MEXIy [aBICHHMEM M  CpeaHei
KUHETUYECKOM DHHEpPruer IOCTYNaTEIbHOrO
TEIUIOBOTO JIBUKEHHSI MOJIEKYJI HJEaTbHOTO
raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-

KHHETUYCCKOW TEOPUH HJIeaThbHOTO Tra3a.
JlaGopaTopHbie paOOTHI:

1. I3smepeHne Temneparypbl )KUIAKOCTHBIMU U
U(GPOBBIMU TEPMOMETPAMH.

2. OueHKa cHUJ B3aUMOJEHCTBUS MOJIEKYII

JlaBaTh ompejelieHne MOHSATHI: TEIUIOBBIC SBIICHUS, MaKPOCKOIIMYECKHE Tea,
TETIOBOE JIBU)KCHHE, OpOYHOBCKOE JBMKEHHUE, IU(PQY3Hs, OTHOCUTEIbHAS
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIIPHAs Macca, MOJICKYIa,
Macca MOJIEKYJIbI, CKOPOCTb JBIIKCHHS MOJICKYJbI, CPEIHSS KUHETHYSCKas
SHEPrusi MOJICKYJIbI, CHJIbl B3aMMOJCHUCTBUS MOJICKYJ, HICATLHBIN ras,
MHUKPOCKOTTHYECKHE MapaMeTpbl, MaKPOCKOITMYECKHE napaMeTpsl,
JaBleHHe ra3a, aOcoNIoTHas TeMieparypa, TerioBoe paBHoBecue, MKT.
[TepeuncisiTh MEKPOCKOTTMYECKHE U MAKPOCKOITMIESCKHUE ITapaMeTPhI ra3a.

HCPCIII/ICHHTL OCHOBHBIC TTOJIOXKCHUA MKT, IMPUBOAUTL TIPHUMCEPHI,
PE3YIbTATHI Ha6J'IIOI[€HI/II\/'I N ONHCBIBATH OKCIICPUMCHTBI, JOKA3bIBAIOIINE HX
CIIPpaBCAJINBOCTD.

Pacno3naBarn u OIIMChIBATh SIBJICHUS TCIIJIOBOC JBHKCHHC,

OpoyHOBCcKoe nBHxkeHHe, Auddy3us. BocnpouzBoauTh U OOBSCHATH OMBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTU JU(PQPY3UH OT TeMIeparypbl U
arperatHoro CcocTosiHMsI BemiecTBa. HaOmromate nud@ysuro B )KUAKOCTIX U
razax.

Hcnonb30BaTh MOMyYEHHBIE HAa YpPOKaX XWMHHM YMEHHUS HAXOAWTbh 3HAYEHUS
OTHOCUTEIIBHOW MOJIEKYJISIPHOM MacChl, MOJISIPHOM MAaccChl, KOJIMYECTBA
BEIIECTBA, MAaCChl MOJIEKYJIbI, (POPMYIUPOBATH (PUIUIECKUI CMBICI TOCTOSTHHOM
ABorazipo. OnucbIBaTh METOJBI ONPEEICHUS pa3MEPOB MOJIEKYJI, CKOPOCTH
Monekys. OrneHuBaTh pasmep MoJeKyiabl. OOBACHATH OCHOBHBIE CBOWCTBA

arperatHeix  coctogHud  BemectBa Ha  ocHoBe MKT.  CosznaBath
KOMITBIOTEPHBIE MOJIENIM  TETJIOBOTO  JBUKEHHsI, OPOYHOBCKOTO JBUKCHHUSI,
spieHnst Tuddy3un B TBEPABIX, JXKUIKUX W Ta3000pa3HbIX Tejax, OMbITa
Ileppena.

OnucelBaTh  MOJENb  «UJICAIBHBIM  Tra3», ONpeleNnsTh TpaHulbl €€




(MeToI0M OTphIBA KaIlelb).
Uccnenosanus:

1. WccnemoBanme ABWXKEHUS OpPOYHOBCKOM
yacTHIlsl (1o Tpekam Ileppena)

MIPUMEHUMOCTH.
Cocrapnate ocHoBHOe YypaBHeHne MKT wupeanbHOro raza B KOHKPETHOM
CUTYALWH; HAaxOJIUTh, UCIIOJIb3YSI COCTaBJIEHHOE yYpaBHEHUE,

HEU3BECTHBIE BEJIUUHMHBI.
CocTaBiATh ypaBHEHHUE, CBA3BIBAIOLLIEE JABICHUE UICAIBHOIO ra3a co CpelIHen
KMHETUYECKOM DJHEpruerd MOJEKYJ, B KOHKPETHOW CHUTyallud; HAXOIWTbh,
HCIOJIb3YSl COCTABJIICHHOEC YPaBHEHHE, HEHU3BECTHBIC BEIIMUUHBI.
OmnwuceiBaTh criocoObl n3mMepeHus reMmnepatypsl. CpaBHUBaTH mKainbsl KenbBuHa
u  Henbcus.  CocraBisATh  ypaBHEHHE,  CBs3bIBaIOLIEEe aOCONIOTHYIO
TEMIIEpaTypy UACAIBHOIO ra3a cO CPeIHEW KMHETUYECKOW YHEPTHEed MOJEKYIL,
B KOHKDETHOW CHUTyallud, HaXOAWUTb, HCIOJb3ys COCTaBICHHOE YpaBHEHUE,
HEU3BECTHbIE BeNMUMHBL. COCTaBIATh YpaBHEHUE, CBA3BIBAIOIICE J1aBJICHUE
U7eaIbHOIo raza ¢ abCONIIOTHONW TeMIlepaTrypod, B KOHKPETHOH CHUTYyallUH,
HaXOJUTb, HWCIIOJIb3ys COCTABJIEHHOE YpaBHEHHWE, HEU3BECTHBIC BEJIUYMHBI.
W3mepsate TeMmepaTypy JKUAKOCTH, Ta3a JKUAKOCTHBIMHM U LU(PPOBBIMU
TEPMOMETPaMHU.

PaGorars B nmape, rpynmne npu BBIIOJHEHUN MTPAKTUYECKHUX 3aJaHuid. Haxoaute
B VHTEpHETE M JAOMOJHUTENIBHOMN JINTEPATYpE CBEACHUS 110 UCTOPUU Pa3BUTH
aTOMHUCTUYECKON TEOPUU CTPOCHHUS BELIECTBA.

YpaBHeHus
cocTosiHus raza (8 u )

VYpaBHeHue COCTOSIHUSL MJI€aJIbHOTO
rasa. YpaBHeHuUE MenneneeBa—
Kianeiipona. N3omnpouneccsl. I'a3oBbIC
3akoHbl.  JlaGopaTopHble  pPabOTHI: l.
DKcrniepuMeHTallbHas MpoBepKa 3akoHa | ei-
Jlroccaka  (M3mepeHue TepMOIMHAMHYECKIX

rapaMeTpoB rasa).

Uccneoosanus: 1. Hccneoosanue

uszonpoyeccos

CocTaBndTh ypaBHEHHE COCTOSIHMSI HUJEANBbHOTO Ta3a M ypaBHEHHUE
MenpeneeBa—Knaneiipona B KOHKPETHOU CUTYalUH. Haxonuts,
HCIIONB3Ysl COCTABICHHOE YpaBHEHME, HEU3BECTHbIE BeIN4YMHBL. Pacrno3HaBaTh
U OIIUCBIBATh U30IIPOLIECCHI B UCAIIBHOM Tase.

IIpoznoszuposamuo ocobennocmu npomeKanus. uzonpoyeccos 6
UOeanbHOM 2aze Ha OCHOBe YPAGHEHUll COCMOAHUS UOealbHO20 2a3a U

Menoeneesa—Knanetipona. Obocrosvleamy u  omcmauamv  CE0U
NpPeonoNONCeHUsL.

dopMynHpoBaTh  Tra3oBbIe  3aKOHBI W ONPEACNATh  TPaHUIBI WX
MPUMEHUMOCTH, COCTaBIIATb YpaBHEHUSA JUIsl MX OMNHUCAHUS; HAXOJUTh,

HCIIOJIB3YA COCTABJICHHOC YPaBHCHUC, HCU3BCCTHBIC BCIIMYMWHBI. Hpe}ICTaBJ'ISITI)

B BuAe TIpaduKOB  HU30XOpHBIH,  M300apHBIA M HM30TEPMUYECKUI
TIPOIIECCHI. Ompenensats 1o rpagpukaM XxapakTep Imporecca H
MakKpomnapaMeTpbl UI€aNbHOTO ra3a.

Hccneoosamw 9KCNEPUMEHMATILHO 3asucumocmu medxHcoy

MaxKkponapamvempamu npu usonpoyeccax 6 case.




W3mepsaTh [naBieHHE BO3AyXa MaHOMETpAaMH M LUQPPOBBIMHU JaTYMKAMHU
JaBIEHUs] Ta3a, TEeMIIepaTypy ra3a > KUJIKOCTHBIMH TEpMOMETpaMu |
U(POBBIMU TEMITEPATYPHBIMH JTaTYNKaMH, 00BEM ra3a ¢ IOMOIIBIO CHIIb(oHA.

PaGorate B mape, rpymnme rnpH BBIIOJHEHUH MPaKTUYECKUX 3anaHuil. Haxoautsb
B tuTepatype u B UHTepHEeTe MH(MOpMAIIHIO 1O 33/1aHHOHN TeMe.
l'oToBuTh  mpe3eHTaMd U COOOUIEHHS 1O  HM3yYCHHBIM
(BO3MOKHBIEC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).

[IpumeHsaTh MOJETL HACATHHOTO Ta3a JUIsl OMHMCAaHUs IOBEJCHUS pealbHbIX
ra3os.

TEMaM

Bzaumnbie
MIpeBpaIICHUS
XKHUJKOCTH W ra3a (3
)

Bzaumnbie NpeBpaliCHuA KUIAKOCTH H TI'asa.
HaCI)IHIGHHBIG M HCHACBIIICHHBIC ITapbI.
,ZZCZGJZ@HLIQ HACblWEeHHo2O0 napa. Kunenue.

Brastcnocmo 6030yxa.

Uccneoosanusa: 1. Hccnedosanue ocmuiéanus
8000bl.

JlaBaTh  ompeneneHUe TOHATUNA: HWCHApeHHe, KOHJEHCAIUs,
JUHAMUYECKOE PaBHOBECHE, HACBIILICHHBIN N1ap, HEHACBIIEHHBIH map,
Kpumuyeckas memnepamypa, memnepamypa Kunexus,

KHIICHHE,

Kunkoctu (3 ¥)

Mopaenb CTPOEHUSA JKUAJIKOCTH.
[ToBepXxHOCTHOE HATSKEHUE.

Cmavusanue u necmadusanue. Kal’luﬂﬂ}lpbl.

[lepeuncnsaTh CBOMCTBA KHIKOCTH U OOBSICHATH MX C TOMOIIBIO MOJETH
CTpPOEHHUS JKHUIKOCTH, co3naHHOM Ha ocHoBe MKT. JlaBate ompenenenue
MOHATHIA: CHJIBI TIOBEPXHOCTHOTO HATSDKEHUS, KOA(D(HUIIMEHT MOBEPXHOCTHOTO
HATSOKCHHSI, MOGePXHOCMHAS dHepeusi. Paclo3HaBaTh W BOCIPOU3BOIHUTH
MIPUMEPHI MPOSIBICHUS JEUCTBHSI CUITBI TOBEPXHOCTHOTO HATSXKEHUSI.
Haxooumy cuny NOBEPXHOCMHO20 HamMANCeHUs, K03 puyuenm
NOBEPXHOCMHO20 — HAMANCEHUs, HNOBEPXHOCIHYIO IHEPIUI0  HCUOKOCMU 8
KOHKDEMHbIX CUMYAYUSIX.

Pasnuuams  cmauusarowue u Hecmauusaouiue NOBEPXHOCMb  HCUOKOCHIUL.
ObvscHAMb NPUYUHY  OBUIICEHUSL HCUOKOCMU NO KANULIAPHLIM  MPYOKAM.
Paccuumvisams ~ evicomy — noowsamus — (onyckanus) — HCUOKOCmMU  HO
Kanuiapy.

Haxooume 6 aumepamype u 6 Hnmepneme unghopmayuio, 2omosumo
npeseHmayuu U COOOWeHUss O  NposGleHuu  Oelucmeusi  Cuibl
NOBEPXHOCMHO20 — HAMANCEHUS 6 JICUBOU U  HeNHCUBOU  npupooe, Ha
npouszgoocmae.




Tsépapie Tena (2 u)

Mopneins CTpOCHUSA TBEPABIX TEJL.

amopdHbIE  Tena.

Mexanuueckue ceolicmea meéPObLIX  Mmeil.

Kpucramnmueckue u

JKuokue kpucmannoi.

Jasams onpedenenue noHamuil: Kpucmauiiuieckoe meno, amop@roe meio,
AHUZOMPONUAL.

Ilepeuucnsimv ceoticmea meépovix men u 00bACHAMb UX ¢ NOMOWBIO MOOeU
cmpoenus. JleMoncmpuposams 0CoOEHHOCMU CMPOEHUsi KPUCMANIUYeCKUX U
amop@ubix meepovix mel, UCNOAb3YS O00bEMHblIE MOOelu KPUCMALILOS.
IIpusooums npumepsvl nPoOYeccos, NOOMEEPHCOAIOUUX CXOOCMBA U PATUYUS
CBOUCME KPUCATIUYECKUX U AMOPDHBIX MEEPObIX Mel.

Haxooums 6 Humepneme u OononHumenvHou aumepamype C8e0eHUs O
CBOUCMBAX U NPUMEHEHUU AMOPOHBIX MAMEPUANIO8.

Haxooumve 6 numepamype u ¢ Hnmepneme unghopmayuio no 3a0antou meme.
T'omosumbv npezenmayuu u cOOOWEHUSL NO U3YUEHHBIM MEMaM (803MONCHLLE
memvl npedCcmasiieHuvl 8 yueOHUKe).

OCHOBBI
tepmoguHamukn (13
7)

Buyrpennsa sneprusa. TepmoanHamudeckas
CUCTEMA U €€ PABHOBECHOE COCTOSIHUE.

PaGora wu Temnomepenaya Kak CIOCOOBI
U3MEHEHHUS

BHYTpEHHEH SHEpPTHUH.

KonnuecTtso TEILIOTBHI. TennoéMKoCTb.
Dasosvie nepexooul.
YpaBHeHue TeIuIoBOro OanaHca.

[IepBplii 3aKOH TEPMOJMHAMUKH.

AnuabaTHBI  TIpoIIecC.
IPOLIECCOB.

mepmoéuHamuKu u eco cmamucmudyecKkoe

Heob6patumocts

TETJIOBBIX Bmopou  3axkon

MOoJIKo6AHUe.

[IpeoOpazoBanusi dPHEPrUU B  TETUIOBBIX

MammHax. [uxn Kapuo. KIIJI TtennoBsIx
MalIMH.
IIpobaemul sHepeemuxu u oxpauna

OKpYytcaiouell cpeobi.

JlaBaTh ompeseneHue MOHSATUI: TePMOJUHAMHYECKAs CUCTEMa, H30JIMPOBaHHAsS
TEPMOJAMHAMHYECKAs CHUCTEMa, PaBHOBECHOE COCTOSIHHE, TEPMOJINHAMUYECKUI
MPOLIECC, BHYTPEHHSS OJHEPrusi, BHYTPEHHSS SHEPrus HACaIbHOro Tasa,
TEIIOEMKOCTb, KOJIMUYECTBO TEIUIOTHI, Y/A€IbHAs TEII0Ta IJIABICHMS, YIeIbHAS
TEIUIOTa MapooOpa3oBaHUs, ylelbHas TEIUIOTa CrOpaHHs TOIIMBa, paboTa B
TEPMOJUHAMUKE, aduabamuslii npoyecc, OOPATUMBINA MPOIECC, HEOOPATHUMBIA
MpoLIeCC, HarpeBarelb, XOJOIWIbHHMK, pabodee Teno, TEIUIOBOM [BUTATENb,
KIIJI TenmoBOro ABUTATEIS.

Pacno3HaBaTh TEpMOAMHAMHYECKYIO CUCTEMY, XapaKTEPU30BaTh €€ COCTOSTHUE
u MPOIIECCHI U3MEHEHUS COCTOSIHUSI. IIpusooumo npumepbl
MepMOOUHAMUYECKUX CcUucmemM U3 Kypca Ouonocuu, Xapakmepuzosamov Uux,
onucvieamv  usmenenuss cocmosanuti. ONHUCBHIBaTH CHOCOOBI HW3MEHEHUS
COCTOSIHMSI TEPMOJAMHAMUYECKON CUCTEMbl MYTEM COBEPILIECHUS MEXAaHUYECKOMN
paboTHI U TIPH TEIUTOTIEpEIaye.

CocTaBnaTh ypaBHEHHE TEIJIOBOrO OanmaHca B KOHKPETHOW CHTYyalluH,
HaXOJUTh, UCIIOJIb3YSl COCTABJIEHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.
Pacnosnasams ¢hazosvie nepexoodst nepgozo pooa u cocmasisimo
VPABHeHUs. ons Gazoswvix nepexo0os; Haxoo0ums,
cocmaenenHvle YpasHeHUs, HeUu38eCmMHble GeNUYUHDL.

Haxonute 3HaueHWs BHYTPEHHEW OHHEPIHMM WICAIBHOIO Tra3a, W3MEHEHUe
BHYTpPEHHEH 3HEPruM UACaIbHOTO rasza, paboThl HICaTbHOTO Ta3a, paboThl Hal
UJealIbHBIM ra30M, KOJIMYECTBA TEIUIOTHl B KOHKPETHBIX CUTYaIUsX.

Haxomute 3HaueHue pabOThl WAEaTBHOTO Ta3a MO TpaduKy 3aBUCHMOCTH

UCnovb3ys




JaBJICHUs OT 00beMa MU “U300apHOM MpoIiecce.

Onucvieams 2eomempudeckuli CMblCi pabomul U HAX00UMb e€ 3HaAueHue no
epaghuxy 3asucumocmu 0asieHus UOeaIbH020 2a3a om 06véma.
@®opMmyaupoBaTh MEPBbI 3aKOH TepMoAuHaMHUKU. COCTaBisATh YpaBHEHME,
OIMCHIBAIOLIEE TIEPBII 3aKOH TEPMOJIMHAMUKHU, B KOHKPETHBIX CUTYalUsIX, I
M30IIPOLECCOB B UJCAIBHOM Tra3e, HaxOIUTh; MCIONb3Ysl COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BETMUNHBI.

Paznuuate oOpatumbie u HeoOpaTuMeble npouecchl. [loaTBepxknaTh mpuMepaMu
HEeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

Dopmynuposamuo eémopoii 3aKOH MmepmMoOUHAMUKU,
NPUMEHUMOCIU, OOBACHAMb €20 CMAMUCMUYECKUl XapaKmep.
[TpuBOIUTE MPUMEPHI TETUIOBBIX JBUTATEIICH, BBIICISITH B IPUMEPAaX OCHOBHBIE
YacTU JBUTATENICH, OMUCHIBATH TPUHIIUII JCHCTBHS.

Brerunciate 3nauenuss KIIJI teruioBoro aBuraresiss B KOHKPETHBIX CHUTYalMSIX.
Haxooums  3nauenuss KII[] mennogoco  oOeueamens, pabomaiwoujezo no
yukny Kapno, 6 konkpemmuvix cumyayusx.
I'omosumv  npesenmayuu  u  coobweHus
(803MOMCHBLE MeMbL NPEOCMABIIeHbL 8 YUeOHUKe).
Coz0asamb KomnvrOmepHvie MOOenU Menlo8blX MAULUH.

Haxomute B nuteparype u B HMHTepHere uHpopmanuio o mpodiemax
JHEPreTUKU U OXPaHEe OKPYKAOLIEH CPEbl.

VYyacTBOBaTh B AUCKYCCHU O MpoOJieMax 3HEPTeTUKU U OXpaHe OKpYKarollen
Cpellbl, BECTU UAJIOT, OTKPHITO BBIpaXKaTh U OTCTAWBaTh CBOIO TOYKY 3PECHHS,
BBICJIYIIIMBATh MHEHUE ONIOHEHTA.

cpaHuysl

no U3Y4€HHbIM memam

OcHoBbI 1ekTpoanHaMuku (40 u )

Onekrpocratuka (16

)

DJIEKTPUYECKUN 3apsia. 3aKOH COXpPAHEHUS
ANEKTPUYECKOT0  3apsja.

B3aumoeiicteue. 3akoH Kynona.

DIIEKTPUYECKOE

Bnusxooeticmeue u
oanvroOelicmsue. Hanpsok€HHOCTD
Y TOTEHIIHAT

QJICKTPOCTATUYCCKOI'0 II0JId, CBA3b MCKAY

HHUMU. JInnuun HaIPSKEHHOCTH u

JlaBaTb omnpenencHue IOHATHNM: JJIIEKTPUYECKUM 3apsif, DJIEMEHTapHbIN
NEKTPUYECKUN  3apsil, TOYEUHBbIM JJIEKTpUYECKUH 3apsii, CBOOOIHBIN
JIEKTPUYECKUI 3apsan, JIEKTPUYECKOE ouie, HaIpPsKEHHOCTD

QJICKTPHUYCCKOI0  IOJd, JIMHHUU HaHpSDKéHHOCTI/I OJICKTPUUYCCKOr'o  IT1OJIA,
OIHOPOJHOC 3JICKTPHUYCCKOC IIOJIC, ITOTCHIIUAT SJICKTPUUCCKOTO I10JIs, PAa3HOCTh

ITOTEHIMAJIOB, SHEPIHusl  DIEKTPUYECKOIO I0JIsI, SKBUIIOTEHIMAJIbHAS
IIOBEPXHOCTb, JJIEKTPOCTaTHUYECKAs UHIYKUUSA,  [OJIsSpU3anus
JUDJIEKTPUKOB, JUDIIEKTpUYECKast IIPOHUIIAEMOCTh  BEILECTBA,
3IEKTPOEMKOCTD, KOHACHCATOP.

Pacnio3HaBaTh, BOCHpOM3BOAMTE M  HAOJIOJATh  Pa3jIUYHbIE  CIIOCOOBI




OKBHUIIOTCHIHUAJIBHBIC IIOBEPXHOCTHU. HpI/IHI_II/IH

CYNEpHO3ULMH  DJJIEKTPUUYECKUX  TOJEH.

Pasnocte nmorteHuumanoB. [Iposoonuxku  u

()uaﬂekmpuku 6 ANIEKMpUUYeCcKom noiJjie.

Onexktpuueckas  &mkocTh.  KonaeHcarop.

3Hep2u}z JJIEKMPUUECKO20 NOJIA.

anekTpuzauuu Teia. OOBACHATH SBJICHUE AJIEKTPU3ALMU HA OCHOBE 3HAHHHM O
cTpoeHuM BemiecTBa. OmnucbIBaTb U BOCIPOM3BOAMTH B3aUMOJACICTBHE
3apsKEHHBIX Tell. ONMUChIBaTh MPUHUUIT ACHCTBUS SIEKTPOMETPA.
@opMyIMpOBaTh 3aKOH COXPAHEHMs 3JIEKTPUYECKOIO 3apsija, YCJIOBUS €ro
npuMeHUMOCTU. COCTaBIISITH YpPAaBHEHHUE, BBIpAXKarollee 3aKOH COXpaHEHUs
NEKTPUYECKOTO 3apsiia, B KOHKPETHBIX CUTyauMsX. OnpenensTb, UCIOIb3Ys
COCTABJICHHOE YPABHEHUE, HEU3BECTHBIE BEIMYUHBI.

®opmynupoBaTh 3akoH Kysnona, ycnoBus ero npumeHuMocTH. CocTaBiATh
ypaBHEHUE, BbIpaxkaroniee 3akoH KynoHa, B KOHKDETHBIX CHUTYyalMsX.
Onpenensitb, UCHOJIB3YS COCTABICHHOE YPaBHEHUE, HEN3BECTHBIE BEJINYNHBI.
BbluucnsaTe 3HaueHUE HANPSHKEHHOCTH IMOJISI TOYEYHOTO 3JIEKTPUUYECKOTO
3apsijia, ONpPENENSITh HaIlpaBJICHHWE BEKTOpa HAINPSKEHHOCTH B KOHKPETHOMN
cutyauuu. GopmMyaupoBaTh NPUHLUI CYNEPIIO3ULUU SJIEKTPUUECKHUX IOJIEH.
OnpenensiTb HampaBlI€HUE W 3HAYEHHUE pE3YJbTUPYIOLIEH HanpsyKEHHOCTU
3JEKTPUUYECKOTO MOJISI CUCTEMbI TOUEUYHBIX 3apsJI0B.

llepeuucnams ceolicmea AUHULL HANPANCEHHOCMU  DNIEKMPUYECKO20 NOJIA.
N300pakaTh 3JEKTpUYECKOE I0JIe C TOMOUIbI0 JIMHUM HampsKEHHOCTH.
Pacnio3znaBath 1 n300paxkaTh JUHUU HANPsHKEHHOCTH IOJIS TOYEHHOTO 3apsja,
CHCTEMbl TOUYEYHBIX 3apsA0B, 3aPsDKEHHOW IJIOCKOCTH, ABYX (HECKONbKUX)

MapajuIeNIbHBIX TUIOCKOCTEH, wapa, ceepvl, yurunopa, OJHOPOAHOTO U
HEOJHOPOAHOTO  DJNEKTpUYecKux  mojeil.  Onpenenstb M0  JUHHUIM
HANpsDKEHHOCTH DJIEKTPUYECKOTO TIOJNS 3HAKU W XapakTep pachpeleiIcHHs
3apsIoB.

Onucvliéams noseoenue NPOBOOHUKO8 u OUDNIEKMPUKOB 8

INEKMPOCMAMULECKOM NoJle HA OCHO8e 3HAHUU O CMPOeHUU 6eujecmasd.
Pacnosnasamv  u 6ocnpouze00umo seieHus 31eKmMpoCcmamuyeckoi UHOYKYuu
U NOAPU3AYUU OUITIEKMPUKOB.

Teopemuuecku npedckasviéams HA OCHOBAHUU 3HAHUL O CIMPOEHUU 8eujecmea
noseoenue NPOBOOHUKOS U  OUIIEKMPUKOE 8  IJIeKMPUYecKoM  NoJe.
ObocHosvisamb u omecmausamsv c8or mouxy 3perus. Cocmaeniams pagencmaa,
CBA3BIBAIOWUE  HANPINCEHHOCIb  DIIEKMPUUECKO20 NOAs. 8 OUIIEKMPUKe C
HanNpssiCcEHHOCMbIO BHEWHe20 JJIeKMpPU4eckKo20 Nojisl, HAX00Umbv, UCNOTb3YS
COCMABNIeHHOe YPABHEeHUe, HeU3BECHHbLE GETUYUHDL.

Onucvlieamp NPUHYUN Oeticmeus 9NeKMPOCMAMU4ecKol  3aujumal.
OnpenensaTh MOTEHIUAT SJCKTPOCTATHYECKOTO IMOJISI B JAHHOW TOYKE IOJIS




OJTHOTO U HECKONbKUX MOYEYHLIX INEeKMPUUECKUX 3apso008, NOMEHYUANbHYIO
SHepauio INEKMPUUECKO20 3apsoa u cucmemol
INEKMPUUECKUX 3aps008, pa3sHOCTh HOTEHIINAJIOB, pabomy
NEeKMPOCMAMUYECKo20 NojsA, HANPSHKEHUE B KOHKPETHBIX — CUTyalUsX.
CocraBisTh YPaBHEHMsI, CBSA3BIBAIOIINE HANPSKEHHOCTh JIEKTPUUYECKOTO
[OJI1 C Pa3HOCThIO IOTEHIMAJIOB; BBIUUCIIATh, UCIIOJIB3YSl COCTABIEHHOE
ypaBHEHME, HEM3BECTHblE BeIWYMHBL. [300paxkaTh HSKBUIIOTEHIHAJIbHBIE
MIOBEPXHOCTU AJIEKTpUYeckoro moss. Pacrno3HaBaTe W BOCHPOM3BOAMTH
SKBUIIOTEHIMAJIbHBIE TOBEPXHOCTH OIS TOYEHHOro 3apsiia, CUCTEMbI
TOYEUHBIX 3apsAJ0B, 3apSUKEHHOM INIOCKOCTH, ABYX (HECKONIbKUX) MapalleIbHbIX
IUIOCKOCTeH, wapa, cghepvl, yunuxopa, OJHOPOJHOIO U HEOIHOPOJHOIO
nekTpuyeckux mnosied. OOBACHATH YCTPOMCTBO U HPHUHLMII JAEHCTBUS
IIPAKTUYECKOE 3HaUE€HHE KOH/IEHCATOPOB.

BbuuciATe  3HaueHUs NEKTPOEMKOCTH IUIOCKOrO KOHJEHCATOpa, 3apsjaa
KOHJ/IEHCATOpa, HaNpsHKeHWs Ha oOKIajKaX KOHJEHcaTopa, IapaMeTpoB
IUIOCKOTO  KOHJEHCATOpa, JHEPIHMUM DIIEKTPUYECKOrO MO  3apsKEHHOIo
KOHJ/IEHCaTopa B KOHKPETHBIX CHUTyalusiX. Paccuumwvieams obwyio émMKocmb
cucmemvl  kKonoencamopos. Haxomute B VIHTepHETE M JONOJIHUTEIBHON
auTeparype HH(GOpPMAIUl0 00 OTKPBITMHM D3JIEKTPOHA, HCTOPUU M3Y4YEHUs
ANEKTPUYECKUX SBJICHUM. ['OTOBUTH  mIpe3eHTauuMu W COOOIIEHUs IO
U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMbI IIPEACTABJICHbI B YUEOHHUKE).

3aKOHEI

IIOCTOSAHHOI'O
(14 4)

TOKa

ITocTosiHHBIN 2neKTpUUecKnii ToK. Cuita Toka.
Conporusnenue.  llocnenoBarenbHoe  u
napajuieJIbHOE
Pabora umomHocTh TOKa. 3akoH Jxoymsi—

COCAUHCHUA TIPOBOJHHUKOB.

Jlenna.

Onexrpoasuxkymas cuna (3C). 3akon Oma
JUISL TIOJTHOM DJIEKTPUYECKOM LEIH.

JlaBath omnpenesieHUE NOHATHM: DSJIEKTPUYECKUH TOK, CHJIAa TOKAa, BOJBT-
aMIlepHas XapaKTePUCTUKA, dJIEKTPUUYECKOE CONPOTUBIICHUE, CTOPOHHUE CHIIBI,
3JIEKTPOJBUKYILAS CUIIA.

[Tepeuncnars yCIIOBUSA CYILIECTBOBAHUS AIEKTPUYECKOTO TOKa.
Pacno3naBath ¥ BOCHPOW3BOJUTH SIBJICHUE JJIEKTPUUYECKOTO TOKA, JEHCTBUS
JNEKTPUYECKOTO TOKA B TPOBOJHUKE, OOBSCHATH MEXaHHW3M SIBICHUM Ha
OCHOBAHHWM 3HAHUN O CTPOCHUU BEILIECTBA.

Co3/1aBaTh KOMITBIOTEPHBIE MOJIETU AJIEKTPUUECKOTO TOKA.

[Tomp30BaTbcss  amMIepMeTpoM,  BOJBTMETPOM, OMMETPOM:  YYHUTBHIBATH
0COOEHHOCTH U3MEpPEeHUsT  KOHKPETHBIM  MpuOOpoM U MpaBHia
JlaGopaTopHble pabOTHI:
MOJIKITFOYEHUS B DJICKTPUIECKYIO [IEITh.
|. Tloche/oBATENBHOC H  MAPATICTBHOE HccnenoBaTh ~ SKCHEPUMEHTAIBHO  3aBUCHUMOCTD CHJII  TOKa B
MPOBOJHUKE OT HAPSDKEHUS U OT CONIPOTHUBIICHUS ITPOBOJHUKA.
COEMHEHUE MPOBOJIHUKOB.
@opmynupoBaTh 3akoH ~ Oma Uil yyacTKa LENH,  YCIOBHS  €ro




2. U3mepenue 3J1C uCTOYHMKA TOKA.

WUccnenosanud:

1. UccnenoBanue 3aBUCUMOCTH HAIMPSKCHUS
Ha MOJIFOCaX MCTOYHMKA TOKA OT CHJIBLI TOKA B
LIETIH.

2. HccnegoBanue 3aBHCHMOCTH CHJIBI TOKa
qepes JIAMIIOYKY OT HaNpsKCHUsS Ha HEll.
6000l

3. Hccneoosanue  nacpesanus

Hacpesameiem Hebonbulou MOUWHOCMU.

IIPUMECHUMOCTH. CocTaBiITh YPaBHCHUE, OIIMCBIBAOIICC 3aKOH Oma JIIA

ydacTKa IL€Nd, B KOHKPETHBIX CHUTyalusX; BBIYMCIATH, HCIOJIb3YS
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHBIC 3HAYCHMS] BEJIMYHH.
PaccuntsiBath ob1ee COIPOTHUBIICHHE ydacTka LEeNH pu

MIOCJICZOBATEIBHOM W IAapaJUICIbBHOM  COCJUHEHMM IPOBOJHUKOB, IIPH
CMEIIAaHHOM COEJUHEHUM IMPOBOJHUKOB. BBINOIHATE pacu€Tsl CUI TOKOB U
HaNpsHKEHUH B pa3IMUHbIX (B TOM YHUCIIE, B CJIOXKHBIX) DJIEKTPUUECKUX LIETAX.
dopMynHpoOBaTh U UCIONIB30BaTh 3akoH J[koyns—Jlenma. Onpenensite padoty
U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA, KOJUYECTBO TEIUIOTHI, BBIAECISAIOLICHCS B
IIPOBOJHUKE C TOKOM, ITPH 33/1aHHBIX TapaMeTpax.

@opmynupoBate 3akoH Owma jaiui  HOJHOW — LEnW,  YCIOBHA  €ro
npuMeHuMocTH. CoCTaBIATh ypaBHEHHE, BbIpakarolee 3akoH OMa /1151 OJTHOM
Leny, B KOHKPETHBIX CHUTyallMsX; HaxOIUTh, MCIONb3Yys COCTABIECHHOE
ypaBHEHUE, HEU3BECTHBIEC BEIMUNHBI.

N3mepsATh 3HaueHUE IIEKTPOJABMIKYILEH CHIIBI, HANPsSHKEHUE M CHIIy TOKAa Ha
y4acTKe LENU C MOMOIIBI0 BOJIBTMETPA, aMIepMeTpa U LU(POBBIX NaTUYMKOB
HaIpPsDKEHUS U CHIIBI TOKA.
CoOumronaThb npaBuia
HMCTOYHUKAMH TOKa.
PaGorate B nmape, rpynne npu BbIIOJHEHUH NMPaKTUUECKUX 3a1aHuil. Haxoauts
B JuTepaType u B MHTepHere uHGpOpManMIiO MO 3aJaHHONW TeMe, O CBS3U
AJIEKTPOMAarHUTHOTO  B3aUMOJICHCTBUS C XUMHUYECKHMMH peaKUUsIMU u
OMOJIOTMYECKUMHU TIpoLiecCaMH, 00 MCIOJIb30BaHUM IEKTPUUYECKUX SBICHUMN
KUBBIMH OpraHU3MaMHU.

l'oTOoBUTH  mpe3eHTaUW U COOOIIEHUS
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).
BoinonusaTe JTOTIOJTHUTEIIbHBIE HCCIIeIOBaTeNIbCKUE  pabOThI 1o
U3Y4YEHHBIM TeMaM (BO3MOJKHBIE TEMBbl IPEJICTaBIE€Hbl B Yy4yeOHHKE M B
IporpaMme).

TeXHUKH  Oe30MacHOCTH  Tpu  padbore ¢

10 N3YUYCHHBIM TEMaM

DNEeKTPUUECKUN TOK B

Pa3JINIHBIX cpeaax
(10 v)

OneKTpoHHas
3aBUCUMOCTD

IMPpOBOAUMOCTD MCTAJJIOB.

CONPOTHUBIICHUS MIPOBOJIHUKA oT
Csepxnposooumocmey,
TOK B MOJYNPOBOJHUKAX.

TEMIIEPATYPBIL.
DJIEKTPUUYECKUI

JlaBaTb  ompenclieHMe IOHATHUH: HOCUTEIM  DJJICKTPUYECKOTo  3apsja,
MIPOBOJAUMOCTb, CBEPXIIPOBOJUMOCTb, coOcTBEeHHas IIPOBOJIUMOCTb,
IIpUMECHass  NPOBOAUMOCTb,  DJIEKTPOHHAs  INPOBOAMMOCTb,  JIBIPOYHAs
MPOBOJIUMOCTb, ~ p—Hn-nepexod, BaKyyM, TEPMOSJCKTPOHHAs  SMUCCHS,
JJEKTPOJIN3, ra3oBbIN paspsn, peKoMOMHaLus, HNOHM3a1MS,
CaMOCTOATEJIBHBIN pa3psili, HECAMOCTOSTENIbHBIN pa3psl, IiazMa. Pacno3nasats




CoOcTBeHHass M IPUMECHAas IPOBOJAUMOCTH.
p—N -Tiepexo.

THonynpogoonuxosulii.  0u00,  MpPAH3UCMOP.
Ilonynpogoonuxosvie npubopul.
DNEeKTPUYECKUd TOK B DJICKTPOJIUTAX.

Onekmpoau3. DNEKTPUUECKUNA TOK B BaKyyMme
u razax. [lnasma.

U OINMCBIBATH SIBJICHUS IPOXOXKICHUS IEKTPUUECKOro TOKa Yepe3 MPOBOAHUKH,
IIOJIYTIIPOBOJIHUKH, BaKyyM, JIEKTPOJIUTHI, Ta3bl.

KayecTBeHHO XapakTepu30BaTh JUIEKTPUUECKUI TOK B Cpele: Ha3blBaTh
HOCHTEIH 3apsA0B, MEXaHU3M UX 00pa30BaHus, XapaKTep ABM)KECHHUS 3apsi/ioB B
JIEKTPUUYECKOM II0J€ U B €ro OTCYTCTBHUH, 3aBHCHUMOCTb CHJIBI TOKa OT
HaIpPSHKEHUS, 3aBUCUMOCTb CUJIbI TOKA OT BHEIIHUX YCIOBUH.

Teopemuuecku npeockasvieamv HA OCHOBAHUU 3HAHUL O CMPOEHUU Geujecmsd

xapakmep Hocumenell 3apA008 8 PA3IUYHBIX  Cpedax, 3asUCUMOCHb
CONpomuGnerHus NpoBOOHUKO8, NOIYNPOBOOHUKOE U  JJIeKMPOIUMo8 Oom
memnepamypel.  Ilpusooums — npumepvl  QuU3UYECKUX  IKCHEPUMEHMO8,

A6NANOWUXCA Kpumepuiamu UCMUHHOCmMU  meopenu4ecKux npedcxasartuﬁ.
Obochosbisams u OMCmMausams c80U NPeONnoN0NHCEHUsL.

[lepeuncisiTb OCHOBHBIE TOJIOKEHUS TEOPUM BJIEKTPOHHOW MPOBOJAUMOCTHU
METaJUIOB.

Bbluucnsate 3Hau€HUsT CpeqHEH CKOPOCTH — YHOPSJIOYEHHOTO JABUKEHUS
3JIEKTPOHOB B METAJUIE MOJ JECHUCTBUEM JJIEKTPUUYECKOrO MOJII, B KOHKPETHOU
cutyauuu. Onpenensartb CONPOTHUBICHUE METAIUIMYECKOTO MPOBOJHHMKA IpHU
JTAaHHOU TemnepaType.

3KcnepwweHmaJZbHo uccneo0o8amsn 3A6UCUMOCNb
Memaniuyeckux npo8oOHUKO8 Om memMnepamypbi.
Ilpusooumsv npumepsvl c8epXnpOBOOHUKO8, NPUMEHEHUS CBEPXNPOBOOUMOCTU.
Ymounuame epanuyer npumenumocmu 3axona Oma 6 ces3u ¢ Cyujecmeosanuem
SAGNEHUA ceepxnpoeoduﬂ/tocmu.
HepeLII/ICJ'ISITI) OCHOBHBIC ITOJIOKCHU A
MIPOBOJMMOCTH MOJYIIPOBOJHUKOB.

conpomueilienus

TEOPUH  DJIEKTPOHHO-IBIPOYHOU

[IpuBOINUTE TPUMEPHl YHUCTBIX IOJTYIPOBOJIHHKOB,
JIOHOPHBIMH H aKIIETITOPHBIMH IIPUMECSIMHU.
DkcnepumenmanbHo uccnedoeamy 3a8uUcumMocms conpomuenenus
NOTYNPOBOOHUKO8 Om memnepamypuvl u ocgeujenHocmu. OOvACHAMb Meopuio
npogooumocmu  p—n-nepexooa. llepeyuciames ocHosHble c80licmeéa p—n-
nepexooa.

Ilpumensams meoputo npoOOUMOCMU K ONUCAHUIO pabOmbl
mpaH3ucmopa.

[TpuBOINTE IPUMEPHI UCTIOIB30BAHMS TTOTYIIPOBOIHUKOBEIX TPHOOPOB.
[lepeuncisiTh yCIOBUS CYIIECTBOBAHHUS DJCKTPUYECKOTO TOKA B BaKyyMe.

MTOJIyIIPOBOJIHUKOB ~ C

ouooa u




IIpumeHsATh 3HaHMA O CTPOEHUM BEINECTBA I OINHCAHUSA  SIBJICHHUSA
TEPMOAIEKTPOHHON AMuccuu. ONHChIBaTh NPUHLMII JEHCTBUS BaKyyMHOI'O
IMOAA, IEKTPOHHO- JIy4eBOM TpyOku. IIpuBOIUTH MpUMEpHl HCHOIB30BAHUSA
BaKyyMHBIX IPHOOPOB.

OOBsACHATH MeXaHuU3M OOpa30BaHUS CBOOOJHBIX 3aps0B B pacTBOpax H
pacIuIaBax >JIEKTPOJIUTOB.

Onucvieamsv 3a6UCUMOCTb CONPOMUBTEHUS JNEKMPOTUNOE O MeMNEPAmypbi.
Teopemuuecku npeockazvl6amsv HA OCHOBAHUU 3HAHUL O CIMPOEHUU Geujecmsda
X00 npoyecca anekmpoausa. Illpusooums npumepvl U 80CNPOU3BOOUMD
Qusuueckue sKcnepumenmul, nHOOMEePHCOAIOWUe BblOCNEHUE HA INEKMPOOaAX
geuyecmea npu nPOXOAHCOEHUU INEKMPULECKO20 MOKA Yepe3 deKMpOoaumn.
YTOUHATH IpaHULBl IPUMEHUMOCTHU 3aKOoHa OMa JUIsl ONUCAHUS IPOXOKICHUS
NIEKTPUYECKOT0 TOKA 4epe3 IEKTPOJIUTHL. [IpUMEHSTh 3HaHMS O CTPOCHHUM
BELICCTBA JJIsl ONIMCAHUSA SIBJICHUS DJICKTPOIN3a.

CocTaBiATh ypaBHEHME, OIMUCBIBAIOIEE 3aKOH »JekTponusa Papanes, A
KOHKPETHBIX CUTYyallMii, HAaXOAUTb, HCIOJIb3ysl COCTABJICHHOE YPAaBHEHHE,
HEU3BECTHBIC BEIWYMHBL. [IpUBONUTHL NMpUMEpBI MCIOIB30BAHUS JJIEKTPOIU3A.
OOBsACHATh MEXaHU3M 00pa30BaHUs CBOOOJHBIX 3apsAoB B rasax. lIpumeHsarts
3HaHUA O CTPOCHHUH BEILECTBA Ul OMMUCAHUS SIBJICHUN CaMOCTOSTEIBHOIO U
HECaMOCTOSTEIIBHOTO pa3psanoB. Pacnos3nasats, IIPUBOJUTH MIPUMEPBI,
[IEPEUYUCIIATD YCIIOBUS  BO3HMKHOBEHHS  CaMOCTOATEIBHOTO U
HECAMOCTOSITEIBHOTO Ta30BbIX Pa3psAI0B, Pa3JIUYHBIX THUIIOB Fa30BbIX Pa3psIOB.
IIpuBoguTe mpUMEpBHl MCIOJIB30BaHUSA TIa30BbIX paspsaoB. llepeuncnsars
OCHOBHBIE CBOVICTBA U IPUMEHEHHUE IJIa3MBl.

Pabomamv 6 nape, epynne npu 6vinonHeHuu uUccie008amenscKux pabom, npu
ocywecmeneHuy meopemuyeckux npeockasanuti. Haxoquts B nureparype U B
NuTepuere nunpopmanuio o 3aganHoi teme. [lepepabarbiBaTh, aHATN3UPOBATh
U TIPE/ICTaBIATh UHPOPMALIUIO B COOTBETCTBHHU C MIOCTABICHHBIMH 3a/1a4aMHU.
l'oToBUTH mpe3eHTalMu W COOOLIEHHS MO0 HM3YyYEHHBIM TeMaM (BO3MOJKHBIE
TEMBI NIPE/ICTaBICHBI B yUeOHUKE).

Pezepr (10 4)

TemaTnuyeckoe IJIAHMPOBaAHME




11 kaacc (1654, 54 B HexeJ110)

TemaTuueckoe Coneprkanue Kypca Bun nesrensHOCTH yyanuxcst
IJIAHUPOBAHHUC
OCHOBBI 1eKTPOAMHAMUKH (NIpoaoKeHne) (619)
MarauTtHoe royie | MarauTtHOE ITOJIC. HHI[yKHI/IH I[aBaTb OIIPCACIICHUA MOHSATHN: MAarHUTHOE IoJie, MHAYKIHSA MaroHuTHOT'O I10JIA,
9 u) MarHUTHOTO HOJIs. BeKTop MarHUTHOM BHXpeBOe Ioje, cuia Awmmepa, cuna JlopeHma, ¢eppoMarHeTuk, IOMEH,

AHIAYKIUH. JleficTBME MarHuTHOTO MOJIS
Ha MIPOBOJIHUK C TOKOM U JBUKYIIYIOCS
3apspkeHHyro yactuiy. Cuna Amnepa. Cuna
Jlopenua. [IpaBumno neBoi pyku. MarHutHbie
CBOMCTBA BellecTBa. Macnummuas 3anuce
ungopmayuu. InekmpousmepumenvHvlie

npubopbi.

JlabopaTopHbie paOOThI:
1. HaOmronenue neiicTBUS MarHUTHOTO
I10JIS Ha TOK.

temneparypa Kropu, wmacnumnas nponuyaemocms eewecmea. JlaBatb
oTpesieNieHUue eIMHUIIBI UHIYKIIMKM MarHuTHOro moJjs. I[lepedncisiTh OCHOBHBIE
CBOMCTBA MAarHUTHOT'O ITOJIS. I/I306pa>1<aTL MAardvuTHBIC JIMHUHU ITOCTOAHHOI'O
Mar"uTa, MpsAMOTo MPOBOJHUKA C TOKOM, KaTyIIKHU C TOKOM.

Habumtonate B3aMMOJIEHCTBHE KATyIIKM C TOKOM M MarHuTa, MarHUTHOM
CTpEJIKU U MPOBOJHUKA C TOKOM, ACHCTBHUSI MAarHUTHOTO TOJI HA JABIKYIIYIOCS
3apSDKEHHYIO YaCTULLY.

®opMynupoBaTh 3aKOH AMIEpa, TPaHULBl €ro0 IpUMEeHUMOCTH. OnpenensiTe
HaITpaBJICHUC JINHAN WHAYKOUW MAardiuTHOTO II0Jid C TIOMOINBIO IIpaBHJIa
OypaBuMKa, HampaBleHHE BEKTOpPOB cuibl Awmmepa u cunbl Jlopenma c
MMOMOIIBIO TTPABUIIA JIEBOU PYKH.

[IpumensTs 3akoH Ammepa u ¢opMyny Al BeMUCIEeHUs cuiibl JlopeHma npu
pelIeHnH 3a1au.

Obvacuames  npunyun  pabomvl  YUKIOMPOHA U MAcc-chekmpozpaga.
HepeLII/ICJ'IHTI) TUIIBI BEIISCTB 110 MAIrHUTHBIM CBOﬁCTBaM, Ha3bIBATh

CBOICTBa qua-, mapa- u GeppoOMarHeTHKOB.

I/I3Mep$ITI) CUIly BSaHMOHCﬁCTBHﬂ KaTylIKH1 ¢ TOKOM U MarHura.

Hccneooeams  macnummuvle c8OUCMBA Mell, U320MOGIEHHbIX U3  PASHLIX
Mamepuanos.

PaGorars B mape mpu BHIOTHEHUH MPAKTHUYECKUX 3aJaHUM, B Mape W TPyIIe
MIPU PEIICHUH 3a/1a4.

Obvacuame  npunyun  Oelicmeusi  d1eKmpousMepumenbHulx
2POMKO2080pUmMesl U INeKMpPoO08ULAMEJis.

Haxomute B nurepatype u B MHTepHeTe mHpOpMaIMiO O BKJIaae Amrepa,
JlopeHnia B u3y4yeHME MAarHMTHOTO Mo, pycckoro ¢usuka CroineroBa B
WCCIIeIOBAaHNE MarHUTHBIX CBOMCTB (heppOMAarHeTUKOB, O MPUMEHEHUH 3aKOHA

npubopos,

AMnepa, IMPAKTUYCCKOM HCIIOJIb30BaAHHUN ,Z[@I\/'ICTBI/IH MAardfuTHOIrO IIOJI Ha




JNBIDKYIIMACS — 3apsifl, YCKOPUTEISAX OSJEMEHTAapHBIX 4YacTHIl, O BKJIAJe
POCCUICKHUX YYEHBIX B CO3JaHUE YCKOPHUTEJIEH 3JeMEHTapHbIX YacCTHUIl, B TOM
gucine B O0wenqunennoM Mucrutyre Anepupix MccinenoBanuii B [[yOHe n Ha
anpoHHOM KoJutaizepe B llepHe; 00 wucmonp3oBaHMM (EeppOMArHETHKOB, O
MarHuTHOM I1ojie 3emid. ['OTOBUTh  Mpe3eHTallMd W COOOIICHHS  TI0
W3YYCHHBIM TeMaM (BO3MOXHBIC TEMbI IPEJICTABJICHBI B YICOHHUKE).

DneKTpoMarHuTHas
uaaykoms (9 u )

SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH.
MaruuThblil notok. IIpaBuno Jlenna.
3aKOH AJIEKTPOMATHUTHON MHAYKIIUH.

DNEeKTPOMarHuTHOE TnoJe. Buxpesoe
NEKMpUsecKoe

noie. [IpakTHyeckoe TpPUMEHEHUE
3aKOHa  DJIEKTPOMAarHUTHOM  WHIIYKIIHH.
Bosnuxnosenue I3/]C UHOYKYUU 8
OBUINCYUUXCS NPOBOOHUKAX. SBnenue
CaMOMHIYKIMH. VHIYKTUBHOCTE.  DHEPTHs

MarHMTHOTO TIOJIS TOKA.
JlabopaTopHbie pabOThI:

1. UccnenoBanue sBieHus
ANEKTPOMArHUTHOW WHIYKITHH.
Koncrpyuposanue:

1. KoHncTpynpoBanue 31eKTpoIBUTATENS.

JlaBaTb omnpeeneHus NOHATUI: SBJICHHE 3JIEKTPOMAarHUTHOW MHIYKIIMH,
MarHuTHbIA 10TOK, DJC MHAYKIMH, MHAYKTUBHOCTb, camouHAyKuusa, DJC
CaMOMHYKIIMH.

PacniozHaBars, BOCIIPOU3BOJMTb, Ha0IrI01aTh SIBJICHUE
JIEKTPOMArHUTHOM MHYKIIHH, IOKA3bIBaTh IPUUMHHO-CJIEICTBEHHbIE
aHAJIN3UPOBATh

CBSI3U IpU HaOJIOIEHUU  SIBJICHMSL. Habmtonate ¥ 3KCIIEPUMEHTHI,

JeMoHcTpupytomue npaswio Jlenna. @opmynupoBaTe npaBuiio JIeHia, 3aKoH
ANEKTPOMArHUTHOW UHIYKIIUH, TPAHULIBI €TO0 IPUMEHHUMOCTH.

HccnenoBats siBeHUE 2JIEKTPOMArHUTHON MHAYKIIUH.

Hepelmcvzm’nb yciuaosusd, npu  Komopslx 603HUKaenl uHayKL;uOHHbZIZ moK 6
3aMKHYmom KoHmype, kamyuke. Onpeoensims poib JHele3H020 cepOeyHUKa 8
kamyuike. H3zobpasicams epaghuuecku @Heuinee U UHOYKYUOHHOE MASHUMHbLE

noaa. Onpedensamb HanpasieHue UHOYKYUOHHO20 MOKA 68 KOHKPEemHOU
cumyayuu.
OOBACHATH  BO3HMKHOBEHHWE  BHUXPEBOTO  DJEKTPUUYECKOTO  TOJIA |

ANEKTPOMArHUTHOTO TIOJSI.

Onucvieamv  npoyecc  6o3uuxkHosenus JIC  uHOyKyuu
NPOBOOHUKAX.

Ilpeocmasnsamo NPUHYUN Oeticmausl
INEKMPOOUHAMUYLECKO20 MUKDODOHA.
PabGorare B mape W Tpymme TpH BBIOJHESHUH MPAKTHYCCKUX 3aaHHM,
TJIAHUPOBATH IKCTIEPUMEHT.

8  O0BUINCYUUXCSL

9eKmpoz2enepamopa u

[lepeuncnarh TpUMEPHl  WCIOIB30BAHMS  SIBICHUS  DJEKTPOMArHUTHOU
WH]TYKLHH.
Pacmo3naBath, BOCHpPOW3BOAWTH, HAOMIOAATh SIBJICHHE CAMOWHIYKIIHH,

MOKa3bIBaTh MNPUYMHHO-CJICJACTBEHHBIC CBSI3M MpPHU HAOIIOACHUU SIBJICHUS.
@opMynHMpoBaTh 3aKOH CaMOMHAYKLIWH, TPAHULBI €ro IMPUMEHUMOCTH.
IIpoBOANTH AHAJIOTHIO MEXAY CAMOMHIYKIMEW M MHEPTHOCTHIO. Onpenensirtsb




3aBHCUMOCTh HHIYKTUBHOCTHU KATYIIKH OT €€ JTMHBI U IO BUTKOB.
HaxomuTh B KOHKpPETHOW CHTyalldd 3HAYEHUS: MarHUTHOTO motoka, JJC
uaaykiuuu,  IC  undykyuu 6  Odsudicywuxcsa — nposoouuxax,  IJC
CaAaMOWHIYKIINM, HHIYKTUBHOCTb, DHEPrHI0 MArHUTHOTO mojs. Haxomuts B
muteparype u B HMHTepHeTe HH(OPMAIMIO O HCTOPUU OTKPBITHS SIBICHHS
JNIEKTPOMArHUTHOW WMHIYKIIMH, O BKIAJC B HW3YYCHHUE OTOTO SIBIICHUS
PYCCKOTO ¢bmuka  DO. X. JleHa, 0 O0oproe C TPOSBICHUSIMHU
ANEKTPOMArHUTHOW WMHIYKIIMH U O €€ HCIIOJIb30BAHUHM B TMPOMBINIJICHHOCTH.
['oTOBUTH TpE3eHTAlMM W COOOIICHHUS 110 M3YYCHHBIM TeMaM (BO3MOKHBIC
TEMBI [TPEJICTABJICHBI B yUCOHHKE).

Kosaebanns u BoJiHbI (42 u)

Mexannueckue
konebanus (7 u)

Mexannueckue konebanus. CBoOOAHbIE
KoseOaHus. MaremaTudeckuil ¥ nNpyXKUHHbINA
MasTHUKH. [IpeBpalenus sHepruu npu
Kosie0aHuAX. AMIUIUTY/A, IEPUOJI, YAaCTOTa,
¢a3za xonebanuil. BeiHyX1eHHbBIE KOTe0aHMs,
pE30HaHC.

JlabopaTopHbie paOOThI:
Ornpenenenne yCKOpeHus: CBOOOTHOTO
MaaCHUsA Mpu MOMOIINH MadTHHKA.

Uccnenosanus:
[Tpu 3aTyxanuu KonebaHUl aMIUTUTY 1A
00paTHO MPONOPIIMOHATHFHA BpEMEHH.

JlaBath ompe/iesieHus MOHATHIA: KoJieOaHus1, KojeOaTebHas CUCTEMa,
MeXaHH4YecKHe KoneOaHus, rapMOHUYECKUE KoJieOaHusl, CBOOOHbIE
KoJIeOaHMs, 3aTyxarollue KoyieOaHUs, BBIHYXICHHbBIC KOJICOaHUs,
pEe30HaHC, CMEIICHHE, aMIUIATY 14, TICPUOJI, 9aCTOTa, COOCTBEHHAS YaCcTOTa,
(haza.

[TepeuncisiTh yclnoBHS BO3HUKHOBEHHS KoJieOaHwid. [IpUBOAUTH MpUMEPHI
KoJIeOaTeTbHBIX CUCTEM.

OnuceiBaTh MOJICTH: TIPYKHHHBIN MAasSTHUK, MaTEMaTHICCKHIMA

MasTHUK. [lepeuncnars BUIbI KOJIeOaTeIbHOTO IBUKECHHUS, UX

cBoiicTBa. PacriosHaBaTh, BOCIPOM3BOAUTH, HAOIIOAATH

rapMoHHYEcKHe KojebaHus, CBOOOAHBIE KojeOaHus,

3aryxawmue KojeOaHus, BRIHYKICHHBIC KOJIeOaHus,

pe3onanc. [lepeuncnsath crnocoObl MOTYyYEeHUS CBOOOIHBIX H

MEXaHUYECKHUX KOJIeOaHMil.

CocTaBnaTh ypaBHEHHE MEXaHMUYECKUX KOJIeOaHM, 3aMHUChIBaTh €r0 peIICHHE.
Ompenenarb 10 ypaBHEHHUIO KOJEOATENHHOTO  JBWIKEHUS  TapameTphl
KoJeOaHusl.

[IpencTaBiasTh 3aBHCHMOCTH CMEIIEHUS, CKOPOCMU U VCKOPeHuss OT BPEeMEHHU
MpH KOJEOAHUSX MATEeMAaTHUYECKOTO U MPYKUHHOTO MasiTHUKA Tpaduyeckw,
OTIPECIIATE 10 TPpaUKy XapaKTePUCTHKH: aMILTUTY/Ty, IEPHO U YacTOTY.
Uszobpasxcamv  epaguuecku  3a8UCUMOCHb  AMIIUMYObL  BbIHYHCOCHHBIX
KOJIeOAHULl Om Yacmomul 8bIHYHCOAouell Cuibl. Anarusuposamev uzmeHeHue
0aHHO20 2pagpuka npu uzmMeHeHuu mpeHus 8 cucmeme. Haxomute B
KOHKPETHBIX CUTYaIlMsIX 3HAYEHUs Iepruoja KojaeOaHWi MaTeMaTHYeCKOro U




MPYKUHHOTO MasTHUKA, YHEPrUU MasTHUKA. OOBSICHATH MPEBPAICHUs YHEPTrUU
MIPH KOJICOAHUSIX MAaTEeMAaTUYECKOTO MAsTHUKA U Tpy3a Ha MPYyKUHE.
Hccneoosams 3a6ucumocms nepuooa Koieoanuilt Mamemamuyecko2o
MAsAMHUKA Om e20 OJIUHbl, MACCbl U AMUAUMYObl Kolebanut. Mcciedosams
3A6UCUMOCTb NEPUOOA KOJLeOAHUL 2PY3a HA NPYIHCUHE OM €20 MACCHL U
AHCECMKOCIU NPYIHCUHBL.

Pabortare B mape ¥ rpymrme npu PeIieHrur 3a7ad ¥ BBITOJHEHUH MPAKTHYCCKUX
3aJlaHui, UCCIIeIOBAaHUH, IJITAHUPOBAThH IKCIICPUMEHT.

Bectu muckyccuto Ha TeMy «Posib pe3oHaHca B TEXHHKE U ObITY». Haxonmuts B

mutepatrype ®w B MHTepHere — mHpOpMaNMiO 00 HCIOJIb30BAaHUU
MEXAHUYECKUX Kose0aHuit B npubopax reojoropa3Beku, dYacax,
Kauemnsx, JPYrux YCTPOMCTBaX, 0O MCIIOIB30BAHWU B TEXHUKE U MY3BIKE

pe3oHaHca U 0 0oprOe ¢ HUM. ['0OTOBUTh TMpe3eHTallMd U COOOIIEHHUS IO
HU3Y4YECHHBIM TeMaM (BO3MOXKHBIE TEMbl TMPEJCTaBICHb B Y4eOHHKE).
KonTponnpoBaTh perienue 3aj1a4 caMuM U IPYTUMU yYaIIUMUCS.

BHCKT}T)OMEIFHI/ITHLIC

KOJIeOaHus
(16 u)

DJEeKTPOMAarHUTHBIC KOJICOaHUsI.
Konebarenbublit KOHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOIeOaHusI.
Aemoxkonebanus. BoinyscoenHble
NEKMPOMASHUMHBLE KOJEOAHUS.
[Tepemennsiit Tox. Konoencamop u kamywka
8 yenu nepemenHo2o moxa. Pezonanc 6
yenu nepemeHHo20 moxa.
IIpouszeoocmeo, nepedaua u nompebnenue
INEKMPUUECKOU  IHepeUU. InemMeHmapHas
meopus mpauncgopmamopa.
Koncmpyuposanue: 1. Koncmpyupoeanue
mpaHcghopmamopa.

JlaBaTh ompenesieHHus TOHSATHN: SJIEKTPOMArHUTHBIE KOJICOaHWUS,
Kosie0aTeabHbIN KOHTYp, CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJIeOaHus,
aemoxonebanus, agmoxkonredamenvhas —Ccucmemd, BBIHYXICHHbIC
ANEKTPOMArHUTHBIE KOJEOaHUs, NMEPEMEHHBIN JJEKTPUUECKUN TOK, aKTUBHOE
COIIPOTHUBIIEHUE, UHOYKMUBHOE CONPOMUBLIEHUE, EMKOCIHOEe CONPOMUEIeHue,
NoJIHOe conpomueienue yenu nepemenHo20 moka, 1eUcTBYIoIee 3HaYeHHe
CHJIBI TOKa, JEUCTBYIOIEe 3HAUYEHHE HANPSKEHHS, TpaHCPOpMaTop,
koa¢dunment Tpanchopmaruu. M3obdpaxkats cxeMy KoiedaTeaIbHOr0 KOHTypa
Y OITMCHIBATh MPUHIIUT €TO PaOOTHI.

Pacnio3HaBath,  BOCHpPOM3BOJIUTH,  HaOMIOJaThb  CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOAHUs, BBIHYKICHHBIC DSJICKTPOMArHUTHBIC
Kosie0aHUs, pe30HAHC B IIETIH IEPEMEHHOTO TOKa.

AHaM3UpOBaTh MPEBPAIICHUS SJHEPTUH B KOJIEOATEITHHOM KOHTYPE MPH
ANEKTPOMArHUTHBIX KOJICOAHHSIX.

[IpencraBnsaTh 3aBHCUMOCTD DJIEKTPUYECKOTO 3apsi/ia, CHIIbI TOKA U
HaMpPsKEHUS OT BpEMEHU MPU CBOOOIHBIX AMEKTPOMATHUTHBIX KOJICOAHUSX.
Onpenensth 1o rpaguky KojedaHuil ero XapakKTepUCTUKH: aMILTUTYy, IEPUO
Y YacTOTYy.

IIposooumsv auanocuro mexncoy MexaHudecKumu U 3I1eKMpPOMASHUMHLIMU
KOJIeOaHUAMU.




3anuceiBaTh opmyny Tomcona. Beruucasats ¢ momonibo popmynsl Tomcona
MEePHOJ] U YaCTOTY CBOOOJHBIX 3JCKTPOMArHUTHBIX KoyieOaHuil. OmnpenensTh
MIEPHOJ], YACTOTY, aMIUIUTYAY KOJIEOaHHI B KOHKPETHBIX CUTYaIlUsX.
Hccneoosamsv anekmpomacHummvle KoieOaHusl.

Ilepeuucnams ceoticmea asmoxonebanull, asmoxKo1ebamenbHoOl CUCHEMb.
Ilpusooums  npumepvl  a8MOKOIEOAMENbHBIX — CUCHEM,  UCHONb30BAHUSL
asmokoneoaHull.

OOBACHATH MPUHLMII MOJYYCHUS NEPEMEHHOr0 TOKa, YCTPOWCTBO IeHepaTopa
MIEPEeMEHHOT0 TOKaA.

Ha3piBaTh 0COOEHHOCTH MEPEMEHHOTO AJIEKTPHUYECKOTO TOKA HA Y9aCTKE HEMH C
PE3UCTOPOM.

Ilepeuucnsaimb ocobeHHOCMU NEPEMEHHO20 INeKMPULecKo20 MOKA HA Y4acmKe
yenu ¢ KOHOEHCamopoM.

Ilepeuucnsaimb 0cobeHHOCMU NEPEeMEHHO020 INIeKMPULEecK020 MOKA HA Y4acmKe
Yenu ¢ KamyuKou.

3anuceiBaTh 3akoH OMa Juisl LIEH MEepEeMEHHOro Toka. HaxoauTh 3HaueHUs
CWJIBI TOKA, HANpPSDKEHUS, aKTHUBHOTO COMPOTHUBIICHHUS,

UHOYKMUBHO20 CONPOMUBNEHUS, EMKOCMHO20 CONPOMUBILEHUS, NOJIHO2O
conpomugnenus 1eny IepeMEeHHOr0 TOKa B KOHKPETHBIX CUTYaIIHsIX.

HaxomuTh 3Ha4eHUs MOIIIHOCTH, BBIICTISIONICICS B IIETTH TEPEMEHHOTO

TOKA, IEHCTBYIOIMINUX 3HAYCHUN TOKA U HAMPSKCHUS.

HazpiBaTh ycroBus BOSHUKHOBEHMS pE30HAHCA B IIETTH TIEPEMEHHOTO

TOKa.

OnuceiBaTh YCTPOHCTBO, TPUHIUN JCHCTBUS W TNPUMCHCHHE
TpaHcdopmaropa.

Boruncnsate kooQpuiueHT TpaHcGopMalii B KOHKPETHBIX CUTYaIUsIX.
Haxomuts B nuteparype u B lHTepHeTe HHPOPMAIIIIO O TTONy4YEHUH, Tepeaadue
Y WCIIOJIb30BaHUU TTIEPEMEHHOTO TOKA, 00 UCTOPHH CO3/IaHMS U IPUMEHEHUH
TpaHchopMaTopoB, UCTIOTH30BAHUHU PE30HAHCA B IIETIH TEPEMEHHOTO TOKA U O
0opr0e ¢ HUM, ycIexax v MpoodJieMax AIeKTPOIHEPTETUKH.

Cocmasnams cxemwvl npeobpazosanus snepeuu va TOL] u na I'DC, a makaice
cxemy nepedayu u nompeobieHus: 21eKMmpOoIHeP2UU, HA3bIBAMb OCHOBHBIX
nompebumeneti 2nekmposHepeun. Ilepeuucisims npudunbl NOMeEPs SHEPISUU U
803MONCHOCIU OJI5L NOBbIUEHUS IPPeKmUBHOCMU €€ UCNONIb308AHUS.

Bectu guckyccuio o moiib3e U Bpee 3JIEKTPOCTAHLINM, apryMEHTHUPOBATH CBOIO




MO3UIMI0, YMETh BBICIYIINBATh MHEHUE JPYI'HX Y4YacCTHUKOB. [ OTOBHUTH
Mpe3eHTAlM W COOOMICHWS 10 UW3YYCHHBIM TeMaM (BO3MOXHBIC TEMbI
MIPEACTABIICHBI B YIYCOHUKE).

Mexanuueckue
BOJIHBI (8 u)

Mexanunyeckue BoaHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI. DHEPTHUS BOJIHBI.
Hnmepghepenyus u ougpaxyus 60.H.
38yKo6vle 80HbI.

JlaBaTh ompeneneHus NMOHATUI: MeXaHM4YecKas BOJHA, IONepeyHasl BOJIHA,
IPOJIOJIbHASL BOJIHA, CKOPOCTHb BOJIHBI, JUIMHA BOJHBI, (ha3a BOJIHBI, NI0CKAs
80/IHA, 6OIHOBAS NOBEPXHOCMb, (HPOHM B60JHbLL, Y4, 3BYKOBas BOJIHA,
IPOMKOCTh 3BYKa, BBICOTa TOHa, TEeMOp, OTpakeHHE, MPEIIOMIICHHE,
noryoleHue, uurepdepeHuus, ougpakyus, norapusayus MEXaHUUECKUX BOJIH,
KOI€pEHTHbIE = UCTOYHHUKHU, CTOsf4asi BOJHA, aKyCTHYECKHH pe30oHaHCc,
IUTOCKOIOJIAPU30BaHHas BoJiHA. [lepeuucnsTh CBOWCTBA M XapaKTEPUCTUKU
MEXaHUYeCKUX  BOJH.  Pacmo3HaBaTth,  BOCHpPOM3BOAMTH,  HaOIIOJATh
MEXaHUYECKHE BOJIHBI, MOIEPEYHbIe BOJHBI, IPOI0JIbHBIE BOJHbI, OTPAKEHHE,
IpeNoOMIICHNE, TIOTJIOMIEHHE, UHTEP(PEPEHIHIO, Ouppakyuio u NOIAPUZAYUIO
MEXaHUYECKHUX BOJIH.

Ha3biBaTh XapakTepUCTUKH BOJIH: CKOPOCTh, YAaCTOTA, JAJIMHA BOJIHBI, Pa3HOCTb
¢as.

OnpenensiTb B KOHKPETHBIX CHUTYallUSIX CKOPOCTH, YacCTOTHI, JIIMHBI BOJIHBI,
pa3HoOCTH (a3 BOJH.

3anucvieamv  u  cocmaenimb 6 KOHKPEMHbIX — CUMYAYUAX — YPAGHEHUe
2apmMonuyecKoll be2yujell 80IHbl.

Haxomute B nurteparype u B MHTepHere uHpopmanuio o BO30YXKICHHH,
nepeqaye W MCIOJIb30BAaHUM 3BYKOBBIX BOJIH, 00 MCIIOJIb30BaHUHM PE30HAHCA
3BYKOBBIX BOJIH B MY3bIKE U TEXHUKE.

Bectu auckyccntio o nojib3e U Bpelle BO3ACHCTBHSI Ha YEIOBEKA 3BYKOBBIX BOJIH,
apryMEHTHPOBATh CBOIO MO3UIMIO, YMETh BBICAYIINBATH MHEHHE JIPYTHX
YYaCTHUKOB.

l'oToBUTH mpe3eHTalMu W COOOLIEHUS MO HM3YyYEHHBIM TeMaM (BO3MOKHbBIE
TEMBI TPE/ICTaBIECHBI B yUeOHUKE).

DJIEKTPOMAarHuTHbBIE
BOJIHEI (12 u)

DJIEKTPOMarHuTHOE TIOJIE.
DJIEKTPOMAarHuTHbHIE

BOJIHBI. Buxpesoe
ANEKTPUUYECKOE none. Ceoticmea

JlaBaTe  ompeneneHus IOHATHN:  DIEKTPOMAarHUTHOE II0JE€, BHUXPEBOE
JJEKTPUYECKOE TI0JIE, AJIEKTPOMATHUTHBIE BOJIHBI, CKOPOCTHh BOJIHBI, JJIMHA
BOJIHBI, (Da3a BOJIHBL, BOIHO6AS NOBEPXHOCHb, (DPOHM BOJIHbL, VY, NIOMHOCHb
NOMoOKAa  U3NY4EeHU, MOYEYHbIlI  UCMOYHUK — U3JTYYeHUs, OTPaKCHHE,
MpEeJIOMJICHUE, TMOIJIOIIeHHe, HHTepdepeHrs, Audpakius, NTONEPEeYHOCTD,




INNEKMPOMACHUNHbLX BOJIH. I[I/IaHaBOHBI

AJIEKTPOMArHUTHBIX U3Ty4YECHUN u
MPAKTUYECKOE MPUMEHEHHE.
Ipunyunel paouoceazu u menesuoeHus.

Hux

MOJIApU3alusl  AJCKTPOMArHUTHBIX  BOJIH,  PaJUOCBS3b,  pPAOUOTIOKAYUS,
aMIUTUTyHAasE ~ MOAYJsiusi, JeTekThupoBaHue. OOBACHITH  B3aUMOCBSI3b
[IEPEMEHHBIX JJEKTPUYECKOIO M MAarHUTHOro mojed. PucoBaTe cxemy
pacrnpoCTpaHEHUsT AJEKTPOMArHUTHOM BOJIHBL. [lepeuncnarb CBOWCTBA U
XapaKTePUCTUKU  JAJIEKTPOMArHUTHBIX BOJNH. (OOwsicHAmb  npoyeccvl 8
OMKPLIMOM KOIe0AMeNbHOM KOHMYpe, NPUHYUN USTYYEHUS U Pecucmpayuu
eKmpomazHummuslx 6o1H. Pacno3HaBaTh, HAOMIOAATh 3JIEKTPOMArHUTHBIE
BOJIHBI, M3JIly4eHHUE, MPUEM, OTPAXKEHUE, NPEIOMIIEHUE, MOTJIOUIEHHUE,
uHTepPepeHuio, AUPPAKIUI0 W MOJAPU3ALUI0 SICKTPOMArHUTHBIX BOJH.
Haxonute B KOHKpPETHBIX CHUTyalHsIX 3HAUYECHHUS XapaKTEPUCTUK BOJIH:

CKOPOCTH,  4YacTOThl, JUIMHBI  BOJHBI,  pa3HocTH (a3,  2nyoumy
paouonoxayuu.

Cpasnusams mexanuueckue u daeKmpomazHumuvle 60aHbl. OOBACHATDH
NPUHIUIBl  PaluOCBA3M W TeneBuaeHus. OO0vacHAmMb NPUHYUNBL
ocywecmeneHus npoyeccos MOOyaAYUU U  O0emeKmupo8anus.
H3zo6pasrcams NPUHYUNUATbHBLE cxemul paouonepeoamuuxa u
PaouonpuemMHuKa. Ocywecmenamos paouonepeoady u paouonpuém.

Obvsacuams  npuHyunvl nepedayu U300padxceHus menenepeoamyuKrom u
NPUHYUNBL NPUEMA U300PAICEHUS METLeBU3OPOM.

UccnenoBate  CBOMCTBA  AJIEKTPOMArHUTHBIX  BOJH  C  MOMOIIBIO
MoOunIpHOTO TenedoHa. Ha3pBaTh U OMUCHIBATH COBPEMEHHBIE CPEICTBA CBS3H.
Boigensate pons A. C. IlomoBa B HM3y4eHMHM  AJIEKTPOMAarHUTHBIX BOJH H
CO3J]aHUU PaanOCBA3U. OTHOCUTBHCS C YBAXKEHHEM K YUEHBIM U UX OTKPBITHUSIM.
OO6O0CHOBBIBaTh BAXXHOCTH OTKPBITHUS AJIEKTPOMATHUTHBIX BOJIH JIJIS Pa3BUTHS
HayKHU.

Haxomute B mnutepatrype u B HMHTepHere wuH()OpMaIMio, MO3BOJISIONIYIO
OTBETHUTH Ha TIOCTABJICHHBIE BOIIPOCHI TI0 TEME.

PaGortare B mape u rpynrme npu perieHuy 3aad ¥ BBITOIHEHUU MPAKTUYECKUX
3aJaHuN.

Haxomute B nuteparype u B MHTepHere wuHpOpMamuio O BO3OYKICHHUH,
repeaade W UCIOJIb30BaHUU AJIEKTPOMATrHUTHBIX BOJH, 00 ombiTax ['epma u ux
3HAYECHUH.

Bectn guckyccuio 0 1moiib3e W BpelAe BO3ACHCTBHS Ha  4eJIOBEKA
3JEKTPOMArHUTHBIX  BOJH, AapryMEHTHPOBAaTh CBOIO MO3ULHUI0, YMETh
BBICJTYIIIMBATh MHEHUE IPYTUX YYaCTHUKOB.




I'otoBuTH IMPE3CHTAlU n COO6I.H€HI/I${ 110 TEMaM

(BO3MOIKHBIC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).

HN3Y4YCHHBIM

Onrtuka (28 u )

CBeTOBBIE BOJIHBI.
I'eomeTpuueckas u
BOJTHOBAs onTHKa (23
q)

I'eomerpuueckas ontuka. [Ipamonuneiinoe
pacnpocTpaHEHHE CBETa B OTHOPOIHON
cpene. 3aKOHbI OTPAXKEHHSI U MTPEIIOMIICHHUS
cera. [TonHoe orpaxenune. Ontuueckue
npubopsl. BomHOBBIE CBOICTBA CBETA.
Ckopoctb cBeta. IHTepdepennus ceera.
Korepentnocts. Judpakums ceera.
[Tonapuzanus ceera. lucnepcus csera.
[IpakTHueckoe NpuMEHEHHE
AJIEKTPOMArHUTHBIX U3ITyUYCHUM.
JlaGopaTopHbie pabOThI:

1. Omnpenenenue mokazaTensi MPEIOMICHUS
CpElbl.

2. H3mepenue GoOKyCHOTO paccTOSIHUSA
coOuparoiel U pacCeMBaIOIICH JTUH3.

3. OnpeneneHue NITUHBI CBETOBOM BOJIHBI.
4. Onenka nHQOPMAITMOHHON €MKOCTH
KoMImakT -aucka (CD).

Uccnenosanus:

1. UccnenoBanue 3aBUCUMOCTH YIJ1a
MPEJIOMJIEHUS OT YIJIa MaJICHHUS.

2. MccnenoBanne 3aBUCUMOCTH PaCcCTOSTHUS
OT JIMH3BI 10 U300paKE€HUS OT PACCTOSIHUS OT
JIUH3BI J10 TIpEMETA.

IIposepka runores:

1. Yron npenomienus npsmo
MPOMOPIUOHANICH YTy HaJCHHUS.

JlaBaTh oOIlpelesieHUs] MOHSTUN:  CBET, I'eéOMETpUYecKas ONTHKA, CBETOBOU
Ty, CKOPOCTh CBETa, OTPAXKEHHUE CBETA, MPEJIOMIICHUE CBETA,

MIOJTHOE OTPAKEHHE CBETA, YroJl MaJCHUs, YIOJl OTPAKEHUs, YroJl MPETOMIICHHS,
OTHOCUTENIbHBIA  TOKa3aTelb  MPEJIOMIICHHUS, aOCONIOTHBIA  IOKa3aTelb
IIPEJIOMJICHUS, JIMH3a, (POKYCHOE PACCTOSHUE JIMH3bI, ONTUYECKAsl CUJIa JIMH3BI,
JWCTIepCUsl CBeTa, MHTepEepeHIs CBeTa, TUGPAKIHs CBEeTa, TUPpPaKINOHHAS
peleTKka, MOJsApU3aLus CBETa, €CTECTBEHHBIH CBET, MJIOCKOMOISIPU30BAHHBIH
cBeT. OMUCHIBaTH METOJIBI U3MEPEHHS CKOPOCTH cBeTa. [lepeuncnste cBoHCTBa
CBETOBBIX BOJIH.

Pacnio3naBath, BOCHpPOM3BOJNTH, HAOIIOJATh PACIPOCTPAHEHHE CBETOBBIX
BOJIH, OTPAKEHHE, IIPEIOMIIEHHUE, MOTJIOUICHNE, AUCIEPCUI0, HHTEP(EPEeHLINIO,
ougpaxyuio u noOaApU3AYU CBETOBBIX BOJH. POpPMyIHpOBaTH MPUHITAT
I'roifrenca,  3aKOHBI OTpaKEHHs] M HIPEJIOMIIEHUS CBeTa, TPaHMLBl UX
npuMeHuMocTd. CTpouTh XOJ Jiyda B IUIOCKONAapaieIbHOW IUIACTHHE,
TPEYyroJbHON NpU3Me, MOBOPOTHOW IpH3Me, 000padnBaromieil npu3mMe, TOHKOH
mua3e. CTpouTh M300paKeHNe MpeIMeTa B INIOCKOM 3epKaje, B TOHKOH JIMH3E.
[lepeuncasTs BHUIBI JHMH3, MX OCHOBHBIE XapaKTEPUCTUKU — ONTUYECKUN
LEHTp, TJaBHas ONTHYeCKas och, (OKyC, omThyeckas cuia. Haxomute B
KOHKPETHOW CHUTyalluM 3HAa4YeHHUs yIJia MaJeHus, yria OTpakKeHus, yria
MIPEJIOMIICHUS, OTHOCHUTEIIFHOTO TIOKa3aTessl MPEJOMIICHUs, a0COIIOTHOTO
MoKa3aTessl MpeIOMIICHHs, CKOPOCTH CBeTa B cpelie, (POKyCHOro paccTOsIHMA,
ONITUYECKOM CHIIBI JIMH3BI, YBETUMUYCHUS JIMH3BI,  Tlepuoja  JU(PaKIMOHHON
pELIETKH, MOJOXKECHUSIHHTEP(PEPEHIMOHHBIX U JU(PPAKIIMOHHBIX MAKCUMYMOB
Y MHHAMYMOB.

3anuceiBaTh (OpMYTy TOHKOW JIMH3BI, HaXOJIUTh B KOHKPETHBIX CUTYaLUsAX
c e TOMOINBI0 HEHW3BECTHhIC BEMUYMHBL. OOBSICHATH TPUHIMIT KOPPEKIUU
3peHHsI C TOMOUIbIO OYKOB. DKCHEPUMEHTAIbHO OIpeNeNiTh I0Ka3aTelb
MPEJIOMIJICHUST  Cpesibl, (OKYCHOE pPacCTOSTHUE COOMPAIOIIEH M paccerBaroIeit
JMH3BI, JUIMHY CBETOBOM BOJHBI C MOMOINBIO JAU(PPAKIMOHHONW pEIIETKH,
OIICHUBaTh MH(POPMAIMOHHYIO €MKOCTh KommakT-maucka (CD). Ilepeuncnsats
obacTu IPUMEHEHUs UHTEepEpEHITNH cBeTa, Au(dpakiuyu CBeTa,
NOJISIPU3ALIMY CBETA.




2. Ilpu JIOTHOM CIIO)KEHUHU JABYX JIMH3
ONTUYECKUE CUJIBI CKJIAJbIBAIOTCA.
KoHcTpynpoBanue MOJENH TENECKOIA,
MHUKPOCKOIIA.

HccnenoBaTh 3aBUCMMOCTbD YIJIa MPETOMJICHUS OT yria NajeHus, 3aBUCUMOCTH
pPacCTOSHUS OT JIMH3BI 10 H300paKeHUS OT PACCTOSIHUS OT JIMH3HI JI0 MIPEAMETA.
[IpoBepsTh TUNOTE3BI: YIrOJd MOPEIOMIICHHS MPSIMO MPONOPLMOHAICH YTy
MaJICHUS, pU  IUIOTHOM CJIOKEHUM JBYX JIMH3 ONTHYECKUE CHIIBI
CKJIaJbIBAIOTCS.

KoHcTpynpoBaTh MOJIeNH TEIECKOIa U/UIH MUKPOCKOTIA.

PaGorate B mape ® rpymme MpU BHINOJHEHWH MPAKTUYECKHX 3aJIaHUM,
BBIBIDKGHUU THUIOTE3, Pa3padOTKE METOJOB MPOBEPKH THUIIOTE3.
[InanupoBath JIeSITeIIbHOCTD 1o BBITIIOJTHEHHIO u MPOBOJUTH
HCCIICIOBAHUS 3aBUCUMOCTH MEXIY (bu3gecKuMH BEJIMYMHAMHU,
SKCIEPUMEHTAIbHYIO IPOBEPKY TUIIOTE3BI.

Haxomute B nutepatype m B WHTepHere mHpOpMamuio o Oumorpadusx U.
Herotona, X. T'rotirenca, T. FOnura, O ®penens, ux Hay4yHou pabote, o e€
3HAQYEHHH JIJIS1 COBPEMEHHOM HAYKH.

Bricka3piBaTh CBOE MHEHHE O 3HAYEHMHM HAy4YHBIX OTKPBITUA U paboT 1Mo
ontuke U. Herotona, X. 'towirenca, T. KOura, O. ®penens. Bocnpunumars,
aHaJIM3UPOBATh, nepepabaThIBaTh u MPeIbsSBIATh UHGOPMAIUIO B
COOTBETCTBUH C ITOCTABJICHHBIMHU 3aJladaMH. BBIIEIATh OCHOBHBIC TOJIOKESHHS
KOPIYCKYJISIPHOM M BOJIHOBOM TEOpWii CBeTa.  Y4YacTBOBaThb B OOCYXKJICHUU
9TUX TEOPUI U COBPEMEHHBIX B3TJISJIOB HA MPUPOJIY CBETA.

Vkasvieamv epanuyvl npumenumocmu 2eomempudeckou onmukxu. ['OTOBUTH
MPE3CHTAIlM U COOOMIICHUS TI0 M3YyYEHHBIM TeMaM (BO3MOXHBIE TEMbI
TIPEJICTABJICHBI B yUCOHHKE).

N3nydyenue u
cnextpsl (5 u)

Buael uznyuenuit. IcrouHuku ceera.
Crnektpsl. CrieKTpanbHbIN aHaIN3.
TennoBoe nznyuyenue. Pacnpedenenue
9Hepauu 6 cnekmpe abCcoaomHo YEPHO20
mena.

[Ixana >7€KTPOMArHUTHBIX BOJIH.
Hab6mronenue cekTpos.

aBarb OIpEICIICHUS MTOHSATHM: TETIJIOBOE W3Jy4YEHHE,
3JIEKTPOJIOMUHECLICHIIUS, KaTOJIOJFOMUHECLCHIIUSA,
XEMHJIFOMUHECIIEHIINS, (hOTOFOMUHECTICHITHS, CILJIOIITHOM CIIEKTD,

JIMHEWYaThli  CIEKTp,  IOJIOCAaTBId  CIIEKTP,  CIEKTP  IOIJIOLIEHHS,
CIEKTPaJIbHBIN aHAJIN3.

IlepeuncnaTs  BUIABI  CIIEKTPOB. PacniosnaBars, 60CNPOU3E00UMD,
HaOJIt0/1aTh CIUIOIIHOM CHEKTp, JIMHEeHuYaThlii CHEKTp, MOJOCaThId CHEKTD,
CIIEKTp U3JIy4ECHHUS U MOIIOLICHUS.

H3zo0pasxcams,  00vACHAMb U AHATUSUPOBAMb  KPUBYIO  3AGUCUMOCTIU
pacnpedenenus 3uepeuu 8 chekmpe abconomuo ueprnozo mena. Ilepeuncnars
BH/JIbI SJIEKTPOMArHUTHBIX U3TYy4CHHUH, UX HCTOYHUKH, CBOMCTBA, IPUMECHEHNE.

CpaBHUBATh CBOMCTBA IEKTPOMArHUTHBIX BOJIH Pa3HOW 4aCTOTBHI.




OCHOBBI CIenUAJILHON TeOPpUH OTHOCUTEJIbHOCTH (5 4)

OcHoBBI
CIELMAJIbHOM TEOpUU
OTHOCHUTEJIBHOCTH
(CTO) (5 u)

Ipuyunwr nosenenus CTO. Iloctynatsl CTO:
WHBAapUAHTHOCTb MOJYJSl CKOPOCTH CBETa B

BaKyyMe,
OUHIIITENHA.

MPUHIIMIL OTHOCHUTEIIbHOCTH
Ilpocmpancmeo u eépems 6 cneyuanbHou
meopuu  OMHOCUMENbHOCMU.  DHepeus U
umnynvce c600600Hou yacmuysl. CBsI3b MacChl
U DHEPrMM CBOOOJHOW YacTULbl. DHEPrus

ITOKO.

JlaBaTh  ompejaeneHus MOHATUH:  coObITHE,  MOCTyJdaTr, COOCTBEHHAs
WHEepLHUalbHAs CHUCTEeMa OTCYeTa, COOCTBEHHOE BpeMsi, COOCTBEHHAs MJIMHA
TeJa, Macca MoKos, HHBapUaHT, SHEPTUS MTOKOSI.

Obvsichams ~ npomueopeuuss  MedHcoy — KIACCUYECKOU — MeXAHUKOU U
anekmpoounamuxou Maxceenna u npuuurst nossienus CTO. @opMynupoBaTh
noctynatsl CTO.

Dopmynuposamsv 66160061 u3  nocmyramos  CTO u  obvsacuamo
penamugucmckue d@gexmvl COKpaujenus pasmepos mena U 3aMeONeHUs.
8peMeHU MedHcOy 08YMsL COObIMUAMU C TMOYKU 3PEHUs. O8UdICYUelicsl CUCeMbl

omcuema. Ananuzupogamsv — GOPMYIY peraMUGUCIICKO20 3AKOHA COHCEHUS.
cKopocmell.
1Iposooumy MblCNIeHHble 9KCnepuMeHmul, noomeepcoarouue

nocmynamot CTO u ux cnedcmeus.

Haxooums 6 konxpemmnou cumyayuu 3uavenuss crkopocmeti men 6 CTO,
UHMEPBANIO8 BPEeMEHU MexcOy CcoOblmuaAMY, OAUHY meld, SHepaui0 MNoKos
yacmuyvl, NOJIHYIO ISHEP2UIO HYACMUYbL, PETISIMUSUCIICKULL UMNYTbC YACULbL.
3anuchiBaTh BBIPAKEHUE IS DHEPTHMH TIOKOS U HNOJHOU 3Hepauu YacTHIl.
Hsznazamo cyms npunyuna coomeemcmaeus.

Haxomute B nuteparype u B MHTepHeTe uHpopmanuio o Teopuu 3¢dupa,
SKCIEpUMEHTax, KoTopble npuBenn K co3gannto CTO, OTHOCHTENEHOCTH
paccTossHUA W TMPOMEXKYTKOB BpeMeHHu, Ouorpapum A. DiiHIITelHA.
BrickazbiBate cBoe MHeHue o 3HaueHnn CTO s coOBpeMEHHOM HayKu.

l'oToBUTH  mpe3eHTaMW W COOOMIEHUS 1O  HU3YYEHHBIM  TeMaMm
(BO3MOYKHBIE TEMBI ITPEJICTABJICHBI B YUEOHHKE).
KBanToBasi pusnka (41 v)
CseroBeie kBaHTHI (10 | [Ipeomem u 3a0auu k6anmosol gusuxu. JlaBate ompeneneHuss NOHATHH: (QoTo3(h(deKT, KBaHT, TOK HACBHIICHUS,
q) I'unote3a M. IaHKa o KBAHTAX. 3a7iep’KUBaoONee  HampspKeHne, paboTa  BBIXOAA, KpacHasi TpaHHIA
®otospdexr. PoToH. YpasHeHue A. (poroddpexra,

DuiHmTeitna g Gotodrddexra. Onvimor A. I
Cmonemosa, 3axonsl pomosghghexma.
KopnyckynsipHO-BOJIHOBOU Tyau3M.
Hugpparyus snexkmponos. /lasnenue céema.

Dopmynuposams npeomem u 3a0auu Keanmogou @usuxu. Pacmo3HaBarts,
Habmoaatk siBieHue Gorordpdexra. OnucsBaTh ONbITH CTOJIETOBA.
®opmynupoBate runoresy I[lmanka o kBaHTax, 3akoHbl (oTodddeKTa.
AnHanu3upoBaTh 3aKOHbI HOTOdIPPEKTa.

3anuchIBaTh M COCTABJISATh B KOHKPETHBIX CUTyallMSIX ypaBHEHHE DWHILITEWHA
s (orodpdexTa W HAXOAUTh C  €ro  IOMOIIbI0 HEU3BECTHHIE




Onvimet I1.H.Jlebeoesa u C U. Basunosa.
CoomHowenue HeonpedenéHHocmeti
Tetizenbepea.

BEJIMYUHBI.

HaxomuTh B KOHKPETHBIX  CHTyallMsIX  3HAYCHHS ~ MaKCUMAlIbHON
KHHETHYECKOW YHEPTUU (POTOIIEKTPOHOB, CKOPOCTU (POTOIIEKTPOHOB, pabOTHI
BBIXO/Ia, 3aIHMPAIONIET0 HANPSOKEHUS, YaCTOTHl U JJIMHBI BOJHBI, YaCTOTBI H
JUITMHBI BOJIHBI, COOTBETCTBYIOIIMX KpacHOW rpanuie Gotorddexra.
[IpuBoautes mpuMepbl ucnonb3oBaHUusA (ortodddexra. OOBIACHATH
KOPITYCKYJISIPHO-BOJIHOBOT'O JTyajTu3Ma.

Onucwvieams onvimul Jlebedesa no uzmepenuio oagienus céema u Basunosa no
onmuxe.

Onucvleams onbimsl N0 OUDPAKYUU DTIEKMPOHOS.
Dopmynuposams  COOMHOWIEHUE — HEONpedelEéHHOCmell
00BACHAMb €20 CYMb.

Haxomuth B nurepatype u B UuTepHere undopmaiuio o padorax Cronerona,
Jlebenea, BaBumoma, Ilmanka, Komnrona, ne bpoiuis. Bwimenste poib
POCCUICKMX YYEHBIX B HCCJICIOBAHUU CBOKMCTB cBeTa. [IpUBOIUTH MpUMEPHI
OMOJIOTMYECKOTO M XUMHUYECKOTO JACHCTBHSI CBETA. | OTOBUTh MPE3CHTAIUU |

CyTh

Letizenbepea  u

COOOIIEHNsT 1O H3YYEHHBIM TeMaM (BO3MOXKHbBIE TeMbI MPEJICTABICHBI B
y4ueOHUKe).
Atomuas ¢msuka (10 | [Tmanerapnas momens artoma. OObsicHenue | JlaBaTh ~ ompedeneHMs  MOHATHI:  aTOMHOE  SpO,  AHEPreTHYeCKui

)

JMHENYaToro CrHeKTpa BOAOPOJa Ha OCHOBE

KBAaHTOBBIX MOCTYNaToB bopa.

Cnonmannoe u  6bIHYICOCHHOE U3TYYEHUE

ceema.Jlazepul.

JIaGoparopHas paboTa:

1. HaGmioeHue CIUIOIIHOTO M JMHEHYaToro
CIIEKTPOB.

2. WccnenoBaHue criekTpa BOJOpOIa

YPOBEHb, YHEPT Ul HOHU3ALMH, CHOHIMAHHOE U 8bIHYICOCHHOE U3NyUeHUe Ceema.
OnwuceiBath onbITH Pesepdopaa.

OnuceiBaTh W CpaBHUBaTh Mojenu aroma Tomcona wu Pesepdopna.
PaccmarpuBarh, ucciienoBaTb M ONKCHIBATH  JIMHEWYaTble  CIIEKTPBIL.
®opmynupoBaTh KBaHTOBbIE MoOCTynatbl bopa. OOBACHATH JIMHEHuYaThIe
CHEKTpbl aTOMa BOJOPOJa Ha OCHOBE KBaHTOBBIX IIOCTYJAaTOB bopa.
PaccunThiBaTh B KOHKPETHOM CUTYyallMy YacTOTY M JUIMHY BOJIHBI UCITYCKa€MOI'O
¢doToHa mpU mepexosie aToMa U3 OJHOTO CTAllMOHAPHOTO COCTOSIHUS B JIPYToO€,
SHEPIUI0 MOHM3ALMU aTOMa, HAX0O0UMb 3HAYEHUS pAOuyco8 CMAYUOHAPHBIX
opbum 31ekmponos 6 amome. Onucvleams yYCMPOUCME0 U 0OBACHAMS NPUHYUN
Oeticmeus nazepa. Haxoguts B nutepatype u B VHTepHeTe CBeNeHHUS O
(akTax, MOATBEPKAAIOIINX CIOKHOE CTPOCHHE aToMa, 0 padoTax y4YEHBIX IO
CO3JaHUI0O  MOJEIM  CTPOEHUS  aTOMa, IOJYYEHHID  BBIHYXJIEHHOTO
U3JIy4CHHUS, IIPUMEHEHUU J1a3epoB B HaykKe, MEJULIUHE,
IIPOMBIIIICHHOCTH, OBITY.

Bb1aensaTe poab pOCCUUCKUX YYEHBIX B CO3JaHUU U UCIIOJIB30BAHUU J1a3€POB.




I'otoBuTH IMPE3CHTAlU n COO6I.H€HI/IH 110 TCMaM

(BO3MOIKHBIC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).

HN3YUYCHHBIM

dus3uka aTOMHOIO
spa (16 u)

CocTaB M CTpOEHHME AaTOMHOIO  sfpa.
Hzomonwi. HAoepuvie cunvl. Jledext maccsl u
SHEPTUsl CBA3U SIpa.
PamyoakTuBHOCTE. BHIBI  panyoakTUBHBIX
HpeBpaLICHHUH aTOMHBIX SIIIEp.

3akoH PadnuOaKTHBHOI'O pacliaaa.

SlnepHble peakUuH, peakyuu OeleHus U
cunmesa. llenmHas peakuusi JeyeHus saep.

Hoepnas 9HepeemuKa. TepmosoepHuiii
cunmes.
IIpumeHeHue AIEPHON JHEpruu.

Buonoeuueckoe Oeticmeue paouoakmugHwix
U3Iy4eHu.

JIaGoparopHas paboTa:

1. OrmpeneneHnve UMIyJIbca W DHEPTUU
YaCTHULbI ITPU ABMKCHUMU B MAarHUTHOM I10JI€

(o pororpadusim).

JlaBaTh OmNpenelIeHUs NMOHATHN: MAacCOBOE YHCIIO, HYKJIOHBI, SIEPHBIE CHIIBI,
gupmyanvuble uyacmuysl, NePEKT Macc, YHEPTusl CBA3U, yJENbHAs 3HEPrHs
CBSI3W AaTOMHBIX S€p, PaJAUOAKTUBHOCTb, aKMUBHOCHb PAOUOAKIMUBHO20
gewjecmaa, TEepUOJ IOJIypacnana, UCKyCCTBEHHAas PaJlOaKTUBHOCTb, SICPHbIC
peakuuu, DHEPreTUYECKUH BBIXOA SACPHOM peakUuH,  LENHas sAepHas
peaknusi, Kod3(pPHUIHMEHT pa3MHOKEHHUSI HEUTPOHOB,  KpUTHYECKass  Macca,
peaKTOpbI-pa3MHOXKUTEIN, TepMosepHas peakuus. CpaBHHBATh CBOMCTBA
poToHa M HelTpoHa. OnNHCHIBaTh MPOTOHHO-HEHUTPOHHYIO MOJENb SApa.
OmnpenensaTb COCTaB sAEp pPA3JIUYHBIX 3JEMEHTOB C IOMOLIbIO TaOIMIIbI
MenpeneeBa. M3o0paxkaTe M uuTaTh cXxeMbl aToMOB. CpaBHUBaThb CHITY
NEKTPUYECKOT0 OTTAJIKMBAaHUS IIPOTOHOB U CUILY CBSI3M HYKJIOHOB B sJIpeE.
llepeuucnamo u onucvieams cOUCMBA AOEPHBIX CUL.

Bbruucnare gedekr Mmacc, 3HEPrui0 CBA3M U YICJIbHYIO SHEPrHIO CBSI3U
KOHKPETHBIX aTOMHBIX siiep. AHAIU3UPOBATh CBA3b YAEIbHOW SHEPTUU CBSI3U C
YCTOMYUBOCTBIO SAEP.

[lepeuncnsats BUIBI pPajMOAaKTUBHOTO pacmaja aTOMHbIX saep. CpaBHHMBATh
CBOMCTBa aib(da-, OeTa- U raMMa-u3aydeHu. 3anuchiBaTh PaBUIa CMEIEHUS
IpU PaJUOAKTUBHBIX pacnagax. OmnpenensTh 3JIEMEHThI, 00pa3yroluecs B
pe3yabTaTe pagUOaKTUBHBIX pPAcHajoB. 3amKChiBaTh, OOBSICHATH 3aKOH
PaIUOAKTUBHOIO  pacnaja, yKas3blBaTb TPaHUIBl €ro IPUMEHUMOCTH.
OnpenensaTb B KOHKPETHBIX CUTYalUAX YUCIO HEpacHaBLIMXCA SIAEpP, YUCIO
pacnaBIINXCS SAEP, IEPUO NOIypacana, akmueHoCMy 6euecmea.
Ilepeuucnamv u onucvieamb Memoobl  HAONOOEHUs U pe2ucmpayuu
anemenmapuwlx yacmuy. Habniwooams mpexu anvgha-uacmuy 6 Kamepe
Bunvcona. Pecucmpuposamv s0epuble U3IYYeHUs C NOMOWbIO CYEMUUKA
Leticepa. Onpedensamv UMnYI6C U IHEP2UIO UYACMUYbLL NPU  OBUNCEHUU 8
MazHUMHOM noie (no gpomozpaghusam).

3anuceiBaTh sAepHbIE peakuuu. OnpenensaTe NPOAYKTHI SACPHBIX PEaKIH.
PaccuntbiBaTh DHEPrMYECKMM BBIXOJ SIAEPHBIX peakuuid. OnuceiBaTh
MEXaHU3MBI JIEJICHUS SAep U LENHON saepHor peakunu. CpaBHUBATh SAEPHbBIC
U TepMosiiepHble peakiuu. OOBICHATH MPUHIUIBI YCTPOHCTBA M PpabOTHI
ANIEpPHBIX PEAKTOPOB. Y4acTBOBaTb B OOCYKIACHHU IPEUMYLIECTB U
HEJOCTATKOB SII€PHOU DHEPTETHUKHU.




Ananusuposams onacHocms s0epHblX U3IYUEeHUL 0TI HCUBLIX OPAHUIMOS.
Haxomute B nmuteparype u B MHTEepHeTe cBeneHus 00 OTKPBITHH IMPOTOHA,
HEHTpPOHA, PaIMOAKTUBHOCTH, O TMOJYYCHUH U UCIOIb30BAHUU PATUOAKTUBHBIX
M30TOMOB, HOBBIX XWMHYECKUX OJJIEMEHTOB. BBIIENSATh pOJIb POCCHICKUX
yUYEHBIX B UCCIIEIOBAHHUAX aTOMHOTO SI/Ipa, B OTKPBITHH CIIOHTAHHOTO JICJICHUS
SIep ypaHa, B Pa3BUTHH SJIEPHON DHEPIeTUKH, CO3TAHUU HOBBIX H30TOIIOB B
OUSAU (O6benHEHHBI HHCTUTYT SICPHBIX UCCeaoBaHui B T. [[yOHa).
l'oToBUTH  Tpe3eHTalMM W  COOOMIEHUS MO  M3YyYCHHBIM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YYCOHHKE).

TEMaM

DneMeHTapHbIe

yactuisl (5 ¥)

DOnemeHTapHbIe YacTUllbl. DyHIaMEHTAIbHbIC
B3aUMOJCUCTBUSA. Yckopumenu

IANIEMEHNMAPHBLX Yacmuy.

JlaBaTh omnpeaencHUs TOHSITHUNA: AHHUTWIALUA, JIENTOHBI, aapOHBI, KBapK,
TJIFOOH.

[lepeuncnsiTh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YaCTHUIl. BbIAENsATh rpymibl
3J€MEHTAPHBIX YACTHII.
[lepeuncniatb  3aKOHBI
MPEBPAIICHUSX YACTHII.
OnuceiBaTh MPOLECCHl AHHUTWIISIUM YACTUIl W AHTUYACTHI M POXKICHUS
3JIEKTPOH-TIO3UTPOHHBIX TIap.

HaspiBaTh W cpaBHUBaTh BUABl (YyHIAaMEHTAIbHBIX  B3aUMOJICHCTBUI.
OrnuceIBaTh poJib YCKOPUTENIEH B U3yUYEHUN dSJIEMEHTapHBIX yacTull. Ha3piBath
OCHOBHBIE BUIbl YCKOPHUTENEH AIeMEHTapHbIX YacTUll. HaxonuTe B IuTeparype
u B MHTEepHETE CBEeeHHsT 00 MUCTOPUHM OTKPBITUS DJIEMEHTAPHBIX YacTHIl, O
TpEX OTamax B pa3BUTUU (PUUKU HIEMEHTAPHBIX YACTHII.

OnuceiBaTh  COBPEMEHHYIO  (U3MYECKYI0  KapTHHYy MHpa. [ OTOBUTH
Mpe3eHTAllM ¥ COOOIIEHHS TIO0 U3YYEHHBIM TeMaM (BO3MOXHBIC TEMBI
TIPEACTABJICHBI B YICOHUKE).

COXpaHCHMUA, KOTOPBIC BBIIIOJIHAKOTCA IIpu

Crpoenue Beenennoii (10 u )

Comnaeunas Cucrema.
Crpoenne Bceenennoit

(10 u)

Bugumele nBMKEHMS HEOECHBIX  TeEIl.

3akonbl Kemepa.
ConHeyHas CHCTEMa: IUIAHETHI M
Manele Tena, cucteMa 3emusi—JlyHa.
Crpoenne wu sBomouus CosHia u

3BE&31. Kimaccudukarus 3BE31. 3BE3MBI

JlaBaTh ompeneneHus MOHATHI: HeOecHass cdepa, HSKIUNTHUKA, HEOSCHBIN
9KBAaTOp, TMOJIOC  MHpa, OChb MHpa, KPyr CKJIOHEHHUs, TMpsIMOe
BOCXOXJIGHHWE,  CKJIOHEHHe,  Mapajulakc,  Mapcek,  acTPOHOMHYECKas
eIVHUIA, TepUrenuid, adenuidi, COJHEYHOEe 3aTMEHHE, JyHHOE 3aTMEHHE,
IUTAHETHl 3€MHOM TPYMIbI, TUIAHETHI-TUTAHTHI, aCTEPOH]l, METEOp, METEOPHUT,
dbortochepa, CBETHMOCTh, MPOTyOEpaHEN, nyIbCap, HelMmpoOHHAs 36e304d,
yépHas Ovlpa, TIPOTO3BE3/a, CBEPXHOBAs 3BE3/a, TaJaKTHKAa, KBa3ap, KpacHOe




U HUCTOYHHUKH HX OHCPIHUMH. I'anmakTuka.
COBpeMeHHBIC npeacTaBJICHUA 0

CTPOCHMM H DBOJIOUMM  BceleHHOu.

Lpyaue eanaxmuku. Ilpocmpancmeenno-

8pemMeHHble  Macumadvl  Habaoaemou
Bcenennou.  Ilpumenumocmv  3aKoHO8
Qusuku 0 00BACHEHUs  NPUPoObl
KOCMUYECKUX 00beKmos. Témnasn

mamepusi U MEMHAsL DHePIUsL.
Jlabopatopnas pabota: 1. Ompenenenue
nepuojga oOpalieHus JIBOWHBIX 3BE3]
(meyaTHbIe MaTEpPHAIIBI).

HaGmonenus: 1. Beuepaue nHaOmroneHus
3BE37, JIyHBI M MIaHET B TENECKON WU
OMHOKITb.
UccnenoBanue: I. UccnenoBanue
JIBUKEHUS JBOWHBIX 3BE31 (MO MEYaTHBIM

MaTtepuanam).

cMellleHne, Teopusi bopioro B3peiBa, Bo3pacT BeeneHHoil.

Habmronate JlyHy ¥ 1mutaHeTsl B TeleCKON. BbIensiTh 0COOEHHOCTH CHCTEMBI
3emus—JIyHa.

Pacrio3naBate, MoJeIMpOBaTH, HAOIIOJATh JIYHHBIC M COJHEYHBIC 3aTMCHHSL.
OOBSCHATH MPUJIKBHI U OTJIUBBHI.

Dopmynuposams u 3anucvieams 3akoHvl Kennepa.

OnuceiBate ctpoeHue CosiHEUHOM cucteMbl. [lepeuncnsaTs NiaaHeThl U BUABI
MaJibIX TeJl.

OnuceiBate crpoenne Conuua. HaGmionate conneunsle natHa. CoOmronath
npaBwia Oe3omacHocTH Npu HaOmoaeHnn ConHna. [lepednciiaTe TUUYHBIC
rpynnbsl 3BE3/, OCHOBHBIE (DM3MUECKHUE XapaKTePUCTUKH 3BE3N. OMNUCHIBATH
9BOJIIOLIMIO 3BE3]1 OT POXKACHUSI 10 CMEPTH.

HasbiBaTh camble sipkue 3BE3/1bI U CO3BE3/AUS.

[lepeuncnars BUIBI TaJaKTUK, OIMHUCHIBATH COCTAB M CTPOCHUE TaAKTHK.
Boigensate Mieunblii myTh cpead ApYrux rajakTuk. OmnpenensiTh MeECTO
ConHe4HOM cUCTeMbI B HEH.

OrneHuBaTh MOPSAIOK PACCTOSHUHN O KOCMHYECKUX 00BeKTOB. ONMUCKHIBATH CYTh
«KpacHOTO CMEIIECHHS» U €0 UCTIOIb30BaHHUE MPU N3YUECHUH TAIAKTHK.
[IpuBoguTE KpaTKOE U3J0KEHHE TEOPUM boNbIIOro B3pbIBA U TEOPUU
pacuupsrouercs BeeneHnoi.

ObvscHams  cymv NOHAMUL «MEMHASL Mamepusy U «MEMHASL SHePUsy.
Ilpusooums npumepvl UCNONBL308AHUS 3AKOHO8 (HuU3UKU Ol OOBACHEHUs.
NPUPOObI KOCMULECKUX 0OBEKMO8.

PaGorate B mape u rpymme TpU BBHINOJHEHWH TMPAKTUYECKUX 3aJIaHUMN.
Hcnons3oBate MHTEpHET 1715 IOWCKa ~ M300paskeHUH KOCMUYECKHX 0OBEKTOB
1 uHpopMauu 00 UX 0COOEHHOCTSIX.

YyacTBOBaTh B OOCYXJICHHH W3BECTHBIX KOCMHUYECKMX HCCIICIOBAHUM.
BoiaensaTe COBETCKHE U POCCUUCKHE TOCTHKEHUS B 0OIACTH KOCMOHABTUKH H
rccneaoBaHusi kKocMoca. OTHOCUTBCS C YBAKEHUEM K POCCHUCKUM YYEHBIM U
KOCMOHABTAaM.

Haxomute B nurepatype u B IHTepHeTe CBeleHHMS Ha 3aJaHHYIO TEMY.
I'0TOBUTH Mpe3eHTAIIMN U COOOIICHUS 110 U3yYECHHBIM TEMaM

[ToBropenue (5 v)

Peseps (154 )
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