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1. Ilnanupyemble pe3yabTaThbl OCBOEHHS YU4eOHOIr0 mpeaMeTa puznka

[IpenogaBanue QU3MKH B CpeAHEH IIKOJE HAMPABICHO Ha JOCTHKCHHE OOYJarOIIUMUCS
CJEAYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB:

1. ITaTpuoTHYecKOe BOCIUTAHKE:

—TpPOSIBIICHUE MHTEpPeca K MUCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (HU3MYECKOM

HAyKH; —I[CHHOCTHOE OTHOIICHHUE K TOCTHKEHUSIM POCCUMCKIX YUEHBIX -(DU3HKOB.

2. 'paknaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

—TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKICHHH OOIICCTBEHHO3HAYUMBIX M ITUYECKHUX

po0JieM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

—OCO3HAHUE BAKHOCTH MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEIBHOCTU YUEHOTO.

3. DcTreTHYecKoe BOCIIUTAHHUE:

—BOCTIPHITHE ACTETHYECKUX KauecTB (PU3MUYECKOW HAyKH: €€ TapMOHUYHOTO IOCTPOECHUS,

CTPOTOCTU, TOYHOCTH, TAKOHUYHOCTH.

4. IleHHOCTH HAYYHOTI'O O3HAHMS:

—OCO3HaHUE IEHHOCTH (PU3MYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHPA,

OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEHUIIICH COCTaBISAIONIEH KYJIbTYPHI;

—Ppa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEpECca K HCCIIE0BATEIBCKON ACATEIHHOCTH.

5. ®opmupoBaHne KyJbTYPbI 310POBbS H IMOIMOHAJIBLHOIO 0J1ar0NMOJIyYus:

—O0CO3HaHHUEe [EHHOCTH 0e30macHoro o0pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,

BOKHOCTH TPaBHJI 0€30I1aCHOTO MOBEJCHMS Ha TPAHCIIOPTE, Ha JOPOTax, C JICKTPUUCCKUM H

TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSAX;

—chopmupoBaHHOCTH HaBBIKA pedIieKCHH, MPU3HAHUE CBOETO TPaBa Ha OIMIMOKY U TaKOTO e

rpaBa y Ipyroro 4eioBeka.

6. TpyaoBoe BocniuTaHue:

—aKTHUBHOE y4acTHE B PEIICHUH MPAKTHYECKHX 3a/1a4 (B paMKaxX CeMbH, IIKOJIbI, TOPOJa, Kpas)

TEXHOJIOTUYECKOW M COLMAIBHON HAIMPABICHHOCTH, TPEOYIONIMX B TOM YHCIE U (PUINICCKUX

3HAHUI;

—MHTEpeC K MPAKTUIECKOMY H3yUeHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOM.

7. IKo0JIOTHYECKOe BOCIUTAHHE:

—OpHCHTAllMs Ha TNPUMCHCHHE (M3MYECKUX 3HAHWUU I pelIeHHs 3aJad B 00JacTH

OKpY’Karollled Cpefibl, MJIAHUPOBAHUS MOCTYINKOB U OLEHKH MX BO3MOXKHBIX MOCJIECICTBUM ISt

OKpY’Karolllen cpeisl;

—OCO3HaHME TI100aTBHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEM U MyTeH UX perieHusl.

8. AjanTanus 00y4ammerocss K M3MEHSIONMMCH YCJIOBHAM COIHAJILHOW W MPUPOIHOM

cpeabl:

—T0TPeOHOCTh BO B3aUMO/ICHCTBUH TIPH BBHITTOJIHEHUH MCCIEAOBAHUN U TIPOEKTOB (PUZNUECKOM

HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;

—TIOBBIIIIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO IeATeTbHOCTh;

—TO0TpeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHHM, B TOM 4ucie (GOPMYIUPOBATH HJIEH,

TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

—O0CO3HaHMUE 1ePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKY;

—TUTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3NYECKUX 3HAHMUIA,

—CTpeMIIEHHE aHATM3UPOBATh U BBISBISATH B3AUMOCBSI3U MIPUPOJBI, OOIIECTBA  IKOHOMUKH, B

TOM YHUCJIE C UCTIOTb30BaHNEM (PUZNYECKUX 3HAHMUIA;

—OIICHKa CBOMX JIEMCTBUH C Yy4€TOM BIHSHHUS Ha OKPYXAIOIIYI0O CpPEay, BO3MOXKHBIX

rJ100aJIbHBIX IIOCIEACTBUIA.

MeTanpeaMeTHbIMHU Pe3yJbTATAMHM OCBOEHUS BBITYCKHUKAMU CPEAHEH IIKOJIBI TPOrPaMMBI
o (pu3uKe SABISIOTCS:

1) oceoenue pezynamueHbviX yHUBEPCATbHBIX YUEOHBIX 0CUICBUN:

— CaMOCTOSITEIbHO OMPEENATh e, CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 337a4d B
00pa3zoBaTeNnbHON AEATEIHPHOCTH U KU3HEHHBIX CUTYAIIHSIX;

— OLIGHMBaTh PECypChbl, B TOM 4YHUCJIE€ BpeMs U JApyrHe HeMaTepUallbHble PECYpPCHI,
HEOOXOUMBIE IJIs JOCTHUKEHHSI IOCTABJICHHOM paHee 1eMu;

— COMOCTaBJIATh UMEIOIIHNECS BOZMOKHOCTH M HEOOXOIUMBIE JUIS TOCTHKEHUS eI PECYPCHI;

— ONPEeAeIISITh HECKOJIBKO MyTEH JOCTUKEHUS TOCTABICHHOM LIEJIH;

— 3a7aBaTh MapaMeTPbl U KPUTEPHUH, TIO KOTOPHIM MOKHO OTMPEAEINUTD, YTO 11€1h JOCTUTHYTA;

— COIIOCTaBJISATh MOJTYYEHHBIN pe3yabTaT ACSITEIbHOCTH C TOCTaBICHHOM 3apaHee LENbIo;

— 0CO3HAaBaTh ITOCJEICTBHS JOCTHMIKCHHS IOCTABJIIEHHOM IEJIU B JEATECIBHOCTH, COOCTBEHHOM
JKU3HU U J)KU3HU OKPYKAIOLIUX JIOEH;

2) oceoenue no3nasamenbHbvIX YHUBEPCATbHBIX YUEOHBIX OCUCMBUIL:

— KPUTHUYECKH OIIEHUBATh M HHTEPIPETUPOBATH MHPOPMAITUIO C PA3HBIX MMO3UIIUH;
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— pacmo3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

— MHCHOJIb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA JUIsl IPEACTABICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHHUKAX MPOTHUBOPEUHIA;

— OCYUIECTBJIATH pa3BEPHYTHIH MH(GOPMALMOHHBIA MOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE
(yueOHbBIC ¥ TTO3HABATEIIbHBIC) 3a1aUH;

— HCKaTh U HaXOAUTh 0000IIEHHBIE CIOCOOBI pEeLICHUS 3a1a4;

— TPUBOAWUTH KPUTUYECKHE apPTyMEHTHI KaK B OTHOIIEHWU COOCTBEHHOTO CYXKICHUS, TaK M B
OTHOUIEHUU JCUCTBUI U CYKIAEHUN IPYTrOro 4ejIOBEKa;

— aHaATM3UPOBATh U MPe0oOPa30BHIBATH TPOOIEMHO-TIPOTUBOPEUNBLIC CUTYAIIHNH;

— BBIXOJUTH 32 paMKU Y4eOHOro MpeIMeTa M OCYHIECTBIIATH LEJICHANPABICHHBIN MOUCK
BO3MOYXHOCTH LIMPOKOTO IIEPEHOCA CPEJICTB U CIOCOOOB JICHCTBHUS;

— BBICTPaMBATh UHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAaHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— 3aHUMAaTh pa3HbIC MO3UIMH B IO3HABATENIbHOMN AeATeIbHOCTH (OBITh YUEHUKOM U YYUTEJIEM;
dbopMynupoBath  00pa3oBaTeIbHBIM  3alIpPOC W BBIIOJHATH  KOHCYJIBTaTUBHbIE  (YHKIUU
CaMOCTOSITENIHO; CTaBUTh MpoOJieMy W paboTaTh HaJ €€ pElIeHHEM; YIPaBIsATh COBMECTHOMN
MIO3HABATEJILHOM 1€ATENbHOCTBIO U OJUUHATHCSA);

3) océoenue KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX OCliCmEUiL:

— OCYULIECTBJIATDH JEJIOBYI0 KOMMYHHUKAILIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3pPOCIBIMHU (KaK
BHYTpPHU 00pa30BaTeIbHON OpraHu3alny, Tak 1 3a e€ mpeenaMu);

— IpU OCYILIECTBIEHMM TIPYNIOBOM pabOThl OBbITh Kak pPYKOBOJWUTENEM, TaK U UYJIECHOM
IPOEKTHOM KOMaHJbl B pa3HBIX poisiX (TeHepaTopoM UAEH, KPUTUKOM, HCIIOJIHUTEIEM,
MPE3CHTYIOUIUM H T. 11.);

— Ppa3BEPHYTO, JOTMYHO M TOYHO M3JIaraTb CBOIO TOYKY 3pPEHHsSI C HCIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYallud U MPEAOTBPAIAaTh KOHPIUKTHI JO UX aKTUBHOU
dasbr;

— COIJIaCOBBIBATh TO3MIMH WICHOB KOMaHIBI B Tpomecce pabOThl Haa  OOmUM
MPOIYKTOM/pEIICHUEM;

— MpPEACTaBIATh MYOJUYHO pe3ysIbTaThl MHAMBHUAYAJIBHON W TPYNIOBOW JAEATEIBHOCTU Kak
nepes; 3HaKOMOM, TakK ¥ IIepe]l HE3HAKOMOM ayIuTOPHEH;

— moxduparh TapTHEPOB s JEJIOBOW KOMMYHHKALIMM, HWCXOAS W3 COOOpakKeHWH
Pe3yJAbTaTUBHOCTU B3aUMOJICUCTBUS, a HE JIMYHBIX CUMITATHH;

— BOCHPHHHMMATh KPUTHUECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO pPa3BUTHS;

— TOYHO U €MKO (hOpMYIMPOBATH KaK KPUTHUYECKHE, TaK M 0J00pUTEIbHbBIC 3aMEYaHUs B aJIpecC
JIpyrux JoJieil B paMkax JeloBOW M 00pa3oBaTeIbHONM KOMMYHHUKAIMHM, H30eras Npu 3TOM
JIMYHOCTHBIX OLICHOYHBIX CYKICHUN.

IIpenmMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBITYCKHUKAMU CPEIHEH IIKOJBI MTPOrPAMMBI IO
busuke Ha 6az080m yposHe SIBIAIOTC:

— c(hOpMHUPOBAHHOCTb NPEACTABICHUH O 3aKOHOMEpPHOM CBSA3M U IO3HABAEMOCTU SIBICHUH
npUpobl, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHMS, O POJIM M MecTe (PU3MKH B COBPEMEHHOH Hay4HOM
KapTUHE MHUpa; MOHMUMaHHUE poiu (GU3UKKM B (OPMUPOBAHMU Kpyro3opa M (QPYHKIMOHAIbHON
IPAMOTHOCTH YeJIOBEKA JIUIs PEIICHUS IPAKTUYECKUX 3a/1a4;

— BJIQJICHHE OCHOBOIMOJAraluMu pU3NYECKUMH NOHATUSIMU, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU
Y TEOPUSIMH; YBEPEHHOE T0JIb30BaHNE (PU3UIECKON TEPMHUHOJIOTHEN U CHMBOJIMKOM;

— c(opMHpPOBaHHOCTh MPEJICTaBICHUH O (UINYECKOM CYIIHOCTH SIBICHUH HPHUPOAbBI
(MEXaHMYECKHX, TEIUIOBBIX, IEKTPOMAarHUTHBIX U KBAHTOBBIX), BUJaX MaTepuu (BELIECTBO U IMOJE),
JIBUKEHUHM Kak croco0e CyIecTBOBAaHUS MaTepHH; OCBOEHHUE OCHOBHBIX MJIeHl MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI O CTPOSHHH BEIIECTBA, 3JIEMEHTOB AJIEKTPOAMHAMUKN M KBAaHTOBOW (DU3UKU;
OBJIa/ICHUE TOHATUHHBIM aNapaToM U CUMBOJIMUYECKUM S3BIKOM (PU3HKH;

— BJaJICHME OCHOBHBIMH METOJAaMH HAayyHOI'O IIO3HAHHUS, MCIOJIb3YeMbIMH B (u3HKe:
HaOJroIeHne, OMKMCaHue, U3MEPEHUE, SKCIIEPUMEHT; BJIaZICHHe YMEHHSIMH 00pabaThIBaTh Pe3ylIbTaThl
U3MepeHHil, 0OHApy>KUBATh 3aBUCUMOCTh MEX Y (PU3MUECKUMHU BETUYUHAMU, OOBSICHAThH MOJTy4YEeHHBIE
pe3yNbTaThl U JENATh BBIBOJIBI;

— BJAJCHHE YMEHMSMHU BBIABUIaTh THUIOTE3bl HA OCHOBE 3HAHUSA OCHOBOIIOJIAraOIINX
(Gu3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSITh HUX DSKCIEPHUMEHTAIbHBIMU CPEACTBAMU,
dopmynupys Lielb HCCIeOBaHUS; BIAJEHUE YMEHHUSMHU OIUCBHIBATH U OOBSCHITH CaMOCTOSITEIHHO
IIPOBEACHHBIE DKCIEPUMEHTBI, aAHAJIU3UPOBATh pE3ylbTaThl IIOJYYEHHOM M3 DKCIEPUMEHTOB
UH(pOpMaLIUH, OIPEAEIATh JOCTOBEPHOCTh ITOJIyYEHHOTO Pe3yJIbTaTa;

— yMEHHE pelaTh NpocThie GU3NIECKUE 3a1a4H;
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— c(hopMHpPOBAaHHOCTH YMEHUsSI MPUMEHSTH MOJTYYCHHBIC 3HAHHS JJsi OOBSICHEHUS YCIOBHMA
NpOoTeKaHus (U3MYECKUX SIBICHUW B TPUPOJE € JUISl TPUHSATUS TPAKTHUYECKUX PpEIICHHHA B
MMOBCEAHEBHOM XKU3HU,

— MOHUMaHWe (U3NYECKUX OCHOB W MPUHIUIOB JeWcTBUSA (pabOThl) MAIIMH U MEXaHU3MOB,
CPEJICTB TIEPEIBUKEHUS U CBSI3H, OBITOBBIX IPUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOIECCOB,
BIIMSIHHSI KX Ha OKPYKAIOIIYIO CPEy; OCO3HAHUE BO3MOXHBIX MPUYMH TEXHOTCHHBIX M IKOJIOTHYECKUX
KaracTpod;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM IMO3MIIMHM MO OTHOIICHHUIO K (hu3mveckor mHpOpMaIuu,
MOJTy4aeMOM M3 Pa3HbIX HCTOYHHKOB.

B pe3syabtate m3ydenuss yuyeOHoro mpeamera «@®u3uKa» Ha ypOBHe cpeAHero oouiero
o0pa3oBaHus:

BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

— JEMOHCTPUpPOBATh Ha MpUMepax poiib U MeCTo (pu3uku B (HOpMUpOBAHMH COBPEMEHHOU
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMH, B IIPAKTUYECKON
JEATEIIBHOCTH JIIOJEH;

— JEMOHCTPUPOBATh Ha IIPUMEpPax B3aMMOCBSI3b MEXAY (PU3UKON U APYTMMHU €CTECTBEHHBIMU
HayKaMH;

— YCTaHaBJIMBaTh B3aUMOCBSI3b €CTECTBEHHO-HAyUHbIX SIBJICHUI W NPUMEHSATH OCHOBHBIE
bu3nyeckre MOJEIH JUIsl UX OIMCAHUS U OOBSICHEHNUS;

— HCHOJb30BaTh HMHGMOpMANMIO (U3NYECKOTO COJEpXKaHWS IpPU PELICHUH Y4eOHBIX,
IPAKTUYECKHUX, MPOEKTHBIX M MCCIEN0BATEIbCKUX 3a/ad, UHTErpupys MH(OPMALMIO U3 Pa3IUYHbIX
MCTOYHUKOB U KPUTUYECKHU €€ OLIEHUBAS;

— pa3nuyaTth M yMETh HCIIOJB30BaTh B Y4eOHO-HMCCIEN0BATENbCKON JEATENbHOCTH METO/IbI
HAy4YHOTO IO3HaHMs (HaOMIo/eHue, ONUCaHue, U3MEpPEHHE, SKCIIEPUMEHT, BBIIIBUKEHHUE THUIOTE3bl,
MOJICIIUPOBAHKE ¥ Jp.) U (POPMBI HAYYHOTO TO3HAHUS ((aKThl, 3aKOHBI, TEOPHUHU), IEMOHCTPUPYS HA
IpUMepax UX poJib U MECTO B HAYYHOM [TO3HAHUM;

— IPOBOJAUTH MpsIMbIE M KOCBEHHbIE M3MEHEHHUS (U3MUECKUX BEIMYMH, BbIOMpas
U3MEpUTENIbHBIE TPUOOPHl € Yy4YeTOM HEOOXOAMMON TOYHOCTHM M3MEpPEHMH, IUIAaHUPOBATH XOJ
U3MEpEHUI, 0JIyyaTh 3HAUEHNUE U3MEPSIEMO BEJIMYUHBI U OLIEHUBATh OTHOCUTENIbHYIO IIOTPELIHOCTD
10 33JJaHHBIM (hopMyTam;

— IPOBOJUTH HUCCIEIOBaHMS 3aBUCHUMOCTEN MEXIY (DU3MUECKUMM BEIMYMHAMH: MPOBOJUTH
WU3MEpPEHUS. U OINpPEACIATh Ha OCHOBE MCCIENOBAaHUS 3HAUYECHUE IapaMeTPOB, XapaKTEPU3YIOLIUX
JAHHYIO 3aBUCUMOCTb MEX/ly BEJINYMHAMMU, U J€JIaTh BBIBOJ] C YUETOM IOTPEUTHOCTH U3MEPEHMI;

— HCHOJB30BaTh JUIS ONMCAHUS XapakTepa NPOTeKaHUs (PU3MUYECKUX MPOLECCOB (U3NYECKHE
BEJIMYMHBI U JEMOHCTPUPOBATh B3aUMOCBS3b MEXKAY HUMU;

— MHCIOJb30BaTh JJI ONHUCAHMS XapaKkTepa MpOoTeKaHUs (PU3MUECKUX MPOoLeccoB (U3HUECKUE
3aKOHBI C Y4ETOM IPaHUI] UX IPUMEHUMOCTH;

— pemaTh KayecTBEHHbIE 33/1a4M (B TOM 4YMCJE€ U MEXIPEAMETHOIO XapakTepa): UCIONIb3ys
MoJeny, (pu3nyeckre BEIUYMHBI U 3aKOHBI, BBICTPAUBaTh JOIMUYECKH BEPHYIO LIETIOYKY OOBSICHEHHUS
(mokazaTenbCTBA) MPEIJIOKEHHOTO B 3a1a4e Mporiecca (SIBICHHS);

— pemiaTth pacueTHbIE 3aJlayM C SBHO 3aJaHHON (PU3MUECKON MOJENbI0: Ha OCHOBE aHalIM3a
YCIOBUS 3a/laud BBIIEIATH (PU3MUYECKYIO MOJEeNb, HAaXOAWUTh (U3NYECKHE BEIMYMHBI U 3aKOHBI,
HEOOXO/UMBbIE M JIOCTATOYHbIE U €€ PEIIeHUs, NMPOBOAUTH PACUYEThl U MPOBEPATH MOTYUYEHHBIN
pe3yabTar;

— YYMTHIBATh TpaHMIBl NPUMEHEHUS M3YyYEHHBIX (QU3NYECKUX MOJEJIe MpH pelieHnun
(bU3NUECKUX U MEXITPEIMETHBIX 3a7ay;

— HCHOJB30BaTh HMH(GOPMAIMIO M NPUMEHATh 3HAHUS O NPHUHLIMINAX pabOThl U OCHOBHBIX
XapaKTepUCTUKAX H3YyYEHHBIX MAIIMH, MPUOOPOB U IPYIMX TEXHUUECKUX YCTPOWUCTB ISl pELICHUS
MPAKTUYECKUX, YIeOHO-HCCIeI0BAaTENbCKIX U TPOEKTHBIX 33/]1a4;

— HCHOJB30BaTh 3HAHUA O (U3NYECKUX OOBEKTAX M Mpolleccax B MOBCEAHEBHOM >KU3HU IS
oOecrieyeHns 0€30MAaCHOCTH MpPU OOpAIIeHWH C NPUOOpPaMU M TEXHUUYECKUMHU YCTPOWCTBAMH, ISt
COXpaHEHHUs 310POBbsI U COOJIOJIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHHUS B OKpYXarolle cpene, s
MIPUHATHUS PELICHUI B IOBCETHEBHOM KU3HU.

BbinmyckHuK Ha 0230BOM YPOBHE MOJIY4YHT BO3MOKHOCTD HAYUYHThCS:

— NOHUMAMb U OOBACHAMbL YEIOCMHOCMb (QUIUYECKOL Meopul, paziudams cpanuybl ee
NPUMEHUMOCTU U MECMO 8 POy OpY2ux Qu3uueckux meoputi;

— e1ademv  npuemMamu  NOCMPOEHUs  Meopemuyeckux  O0oKaA3ameibCmes, a  MakKice
NPOCHO3UPOBAHUA OCOOEHHOCMeEU NpPOmMeKaHus QU3UYeCcKUx A6NeHUtl U Npoyecco8 HaA OCHOBe
NOTYYEHHbIX Meopemuieckux bl80008 U 00KA3aAmenbCms;



— Xapakmepuzoeams — CUCMEMHYIO — C653b  MedCcOY  OCHOBONONAANOWUMYU — HAYYHbIMU
NOHAMUSAMU. NPOCMPAHCMBO, 8PEeMsl, Mamepus (8ewecmeo, nojie), O8UNCeHUe, CULA, IHEPIUs;

— ebl0gUecamMb  2UNOMe3bl  HA  OCHO8e  3HAHUA  OCHOBONONA2AIOWUX — (DUUYECKUX
3aKOHOMeEpHOCmell U 3AKOHO8,

—  CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb PU3UYECKUe IKCNEPUMEHMbL,

— Xapaxmepuzogams  2100aNbHble  NpoOIEMbl,  cmosiyue  neped  UYelo8eYeCmeoM:
9HepeemuuecKue, cblpbesble, IKON0SUUECKUe, — U POlb QUIUKU 8 PeueHUU JIMUX npooiem,

— pewams npaKmuKo-opueHmuUpo8anHvle KauecmeeHnvle U paciemuule QuzuiecKue 3a0adu ¢
8b100pOM  U3UYECKOU MOOeNU, UCHONb3YSL HECKOAbKO (QU3UYECKUX 3aKOHO8 UM  (HOpMYIL,
CBA3LIBAIOUUX UZBECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCHE MENCNPEOMEMHBIX C8s3ell;

— 00BACHAMb NPUHYUNBL PAbOMbl U XAPAKMEPUCIUKU USVUEHHbIX MAWUH, Npudopos u
MEeXHUYECKUX YCMPOUCm8;

— 00BACHAMb YCI08USL NPUMEHEHUs (Qu3u4ecKux mooenell npu peuleHuu Qu3udeckux 3aoad,
HAXo00Uums A0eK8amuyro NpedsioNCeHHOU 3a0aue Gusuueckyio mMooeib, papeulams npobdiemy Kak Ha
OCHOB8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

9. Coaepxanue y4eGHOro npeamera pusuka

Du3NKa M eCTeCTBEHHO-HAYYHbI MeTO/] MO3HAHUS NPHPOIbI

Odusuka — ¢yHIaMEHTalbHAasg Hayka o mpupoae. Hayunblii merox mno3HaHus. MeTomsl
HAyYHOT'O UCCIICJIOBaHUS (U3MUYECKUX SBICHUI. MoaenupoBanne GU3NICCKUX SIBJICHUN U TIPOIIECCOB.
Hayunsie gakTel 1 runote3bl. @U3ndeckre 3aKOHbI M TPaHULbI TpUMEHUMOCTH. Du3nueckue Teopun
U TIPUHIUT COOTBETCTBUS. PU3NYECKUE BEMIUHBI. [[OrpenrHOCTs u3MepeHnid (PU3MIEeCKUX BEIIHMYUH.
Ponp u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI MHpA, B MPAKTHYECKON
JIEATEIIbHOCTH JI0JIeH. Duzuxa u Kyaismypa.

MexaHunka

I'panuubl  NPUMEHUMOCTH — KJAcCHYECKOM  MexaHuku.  [IpocTtpaHctBo W Bpews.
OTHOCHTENBHOCTD MEXaHW4ecKoro JBukeHMs. Cucrembl orcu€ra. CkansdpHble M BEKTOPHBIE
¢uznueckue BenuuuHbl. Tpaexkropud. Ilyts. Ilepememnienne. CkopocTts. YckopeHnue. PaBHomepHoe u
PaBHOYCKOPEHHOE NPSIMOJINHENHOE JBUKEHNE. PaBHOMEPHOE IBUKEHUE 110 OKPY>KHOCTH.

BsaumopeiictBue ten. SBnenue mHepuuu. Cuna. Macca. VHepuuanbHble CUCTEMBI OTCUETA.
3akonbl quHamuku Herorona. Cuna TspbkecTu, Bec, HeBecoMOocTh. CHila yIpyroCTH CHJIa TPEHUS.
3aKOHBI: BCEMUPHOTO TATOTeHUs, ['yKa, Tpenus. Mcnoap30BaHue 3aKOHOB MEXAHUKHU /1711 OObSICHEHUS
HEOECHBIX TeJ U JJIsl pa3BUTHSI KOCMUYECKUX HUCCIIe0OBAHUM.

Nmnynec MaTepuanbHOW TOYKM U cUCTeMbl. MIMIynbc cuiibl. 3aKOH COXpaHEHHUS MUMIIYJbCa.
Mexanunueckas pabora. MomHocTs. MexaHnueckasi JHepIus MaTepUaIbHOM TOUYKHU U CUCTEMBI. 3aKOH
COXpaHEHMsI MEXaHUUECKOM Hepruu. PaboTa CUIIbl TSYKECTH U CHIIbI YIIPYTOCTH.

PaBHOBecue MaTepraabHOM TOYKM M TBEPAOIO Teia. YCIOBHsS paBHOBecHA. MOMEHT CHIIBI.
PaBHOBecue xuKoCTH U ra3a. J{pukeHue. 3aKoH COXpaHEHUs SHEPTHH B TUHAMHUKE KHUJIKOCTH.

MouuiexysipHas pu3nKa ¥ TEepMOAUHAMHKA

MonexymnspHo-kunernueckas teopusi (MKT) crpoeHus BelecTBa U ee 3KCIEPUMEHTAIbHBIE
JoKa3aTenbCcTBa. TernnoBoe paBHOBecHe. AOCOIIOTHAS TeMIepaTypa Kak Mepa cpeiHed KHHETUYECKOM
JHEPIrUM TEIUIOBOTO JBWKEHUS 4YacTUL BewecTtsa. Mopenb wHaeanbHOro rasa. JlasieHue rasa.
VYpaBHEHHE COCTOSAHUS UIICATTBHOTO Ta3a. Y paBHeHue MenaeneeBa—Knanelipona. ['a30Bbie 3aKOHBI.

ArperaTHble COCTOSIHUS BellecTBa. B3anMHBbIE NpeBpallleHusl KUAKOCTU U ra3a. BraxxHocTb
BO3yxa. Mogenb ctpoenus xuakocreil. [loBepxHoctHoe HaTshxeHue. Kpucrannuyeckue 1 aMmopgHbie
Tena.

Buytpennsas sueprusi. PaGota u Teruonepenaua Kak CHocoObl M3MEHEHHUS BHYTpPEHHEU
SHEepruu. YpaBHeHHe TerwioBoro Oananca. IlepBeiii 3akoH TepmonuHamuku. HeoOpaTtumocTs
TerIoBeIX Ipoueccos. [Ipunanumns! aevicteus KIIJ[ TernnoBeix MamuH.

OCHOBBI DJIEKTPOAMHAMHUKA
OneKTpuuecKkue 3apsapl. 3aKOH COXpPAHEHHUS JJIEKTpUYeCKoro 3apsiga. 3akoH Kyiona.
DnekTpuyeckoe Tmoje. HanpsykeHHOCTh M MOTEHIHWal  3JIEKTPOCTATUYECKOro moiist. JIuHuum



HaIpPSHKEHHOCTU U 3KBUIIOTEHIUAIIBHBIE TIOBEPXHOCTH. IIpuHiun cyneprniozuuyu nouei. [IpoBonHuku
Y JUDJIEKTPUKU B AIEKTPUYECKOM MOJ€e. DIEKTPOoEMKOCTh. KoHaeHcaTop.

IloctosiHubI 2nexkTpuueckuii Tok. Cuna Ttoka. Comnporusienue. IlocnenoBaTenbHoe U
napasuleibHOE COEIUHEHHE MPOBOAHUKOB. 3akoH Jlkoyns JleHna. DimekTpoaBuxyiias cujia. 3aKoH
Oma 1715 ToSHOM Lenu. DNEeKTPUYECKUI TOK B IPOBOJHUKAX, FIEKTPOJIUTAX, TOIYIPOBOIHHUKAX, Fa3ax
u BakyyMme. Ceepxnposooumocnio.

MaruuTtHOE moJsie. BEKTOop MHAYKIIMM MAarHUTHOro nosis. JIedCTBME MAarHUTHOrO NOJISI Ha
IIPOBOJIHUK C TOKOM WM JBWXKYIIYIOCS 3apsbkeHHYro dactuny. Cuia Amnepa u cuna JlopeHna.
MarHuTHbIE CBOMCTBA BELIECTBA.

SIBieHMe  BJIEKTPOMArHUTHOW WMHAYKUMH. MarHutHelid 1oTok. IlpaBuno Jlenuma. 3akoH
AJIEKTPOMATrHUTHON MHIYKUUU. SIBIeHHEe caMOUHIyKIMU. UHIYKTUBHOCTD. DJIEKTPOMAarHuTHOE IOJIE.
DHepaus 31eKmMpoMaSHUMHO20 NOJIA.

Koneb6anus u BOJIHBI

Mexannueckue koiebanus. [apmonuueckue Kosnebanus. CBoOOHBIE, 3aTyxarollue,
BBIHYX/ICHHbIE KosieOanus. [IpeBpamienne sneprum npu konedanusx. Pezonanc.

OnexkrpoMarauTHele Konebanus. Konebarenbublii KoHTYp. [lepeMeHHBII 3EKTPUYECKHA TOK.
Pe3onanc B anekrpuueckoii nenu. KopoTtkoe 3aMbikanue.

Mexannueckue BONHBL. [lpomonbHble M momnepednble BOJHBL. CKOPOCTh M JUIMHA BOJIHBL
Wntepdepeniys u audpaxiyst. JHeprust BOJIHbI. 3BYKOBbIE BOJHBI.

OnekTpoMarHuTHbIe ~ BOJMHBL. ~ CBOWCTBa  JJEKTPOMArHUTHBIX  BOJMH.  Jlnama3oHBI
AJIEKTPOMArHUTHBIX M3ITyYEHUH U UX MMPAKTUYECKOE IPHMEHEHUE.

Ontuka

I'eomeTrpuueckass ontuka. CKOpPOCTH CBeTa. 3aKOHBI OTPAXCHHUS W IPEIOMIICHHUS CBETA.
dopmynia ToHKOW JMH3BL. BoJIHOBBIE CBOICTBa cBera: aucrepcus, WHTepdepeHuus, audpakius,
TIOJIIPU3AITHSL.

OcHOBBI CHIENUAJIBHON TEOPHH OTHOCUTEIHLHOCTH
[TocTynatel TE€OpUM OTHOCHUTEIBHOCTH W CIEACTBUS U3 HUX. IHBapMaHTHOCTH MOZYJs
CKOPOCTH CBETa B BaKyyMe. JHeprus mokosi. CBs3b MaCChl M SHEPTHUH CBOOOHOM YaCTHUIIHI.

KBanroBas ¢pusznka. Pu3nka aroMa ¥ aTOMHOI0 s/Apa

l'unmoreza M. Ilnanka. ®otosnektpuueckuit >pdext. Omnbitel  CroseToBa. 3aKOHBI
dotoaddekra. Ypasuenue Diinmrerina. ®oron. KopryckynsipHo-BoiaHoBoM nyanusm. Coomuouternue
Heonpeodenenrocmell I etizenbepaa.

[InanerapHas mozenp atoma. OObSCHEHHE JHMHEWYATOrO CHEKTpa BOAOPOJAa Ha OCHOBE
KBAaHTOBBIX IIOCTyJ1aTOB bopa.

CocTaB M CTpOEHHME aTOMHBIX siiep. DHEpPrusl CBS3M aTOMHBIX saep. Buisl pananoakTUBHBIX
IIPEBpALICHUI aTOMHBIX si€p. 3aKOH paJMOaKTUBHOTO pacnajaa. SnepHele peakuuu. llennas peaknus
nenenus sanep. [lpumenenue sadepuoii snepauu.

OnemeHTapHble YacTULbl. DyHIaMEHTAJIbHBIE B3aUMOICHCTBUS.

Crtpoenne BcesieHHOI

Conneunas cucreMa: IUTAHETBHI M Masble Tena, cuctema 3emisi-JIyHa. CTpoeHHe M 3BOIIOLMS
Counnna u 38€31. Knnaccuduxanms 38€31. 3BE3/1bI 1 HICTOYHUKH UX SHEPTHH.

lNanaktuka. CoBpeMeHHbIE MPECTABIEHUS O CTPOCHUH U 3BOJIIOIUHU BeenenHoil.



10. TEMATUYECKOE IINIAHUPOBAHUE

TemaTtudeckoe CO,I[Cp)KaHI/IC 10 TEMaM OcCHOBHBIE BUAbBI ACATCIIBHOCTHU OGy‘laIOH_II/IXCH OcHOBHEBIE
IJIaHUPOBAHUC HaIpaBJICHUA
BOCIIMTATEIbHON
ACATCIIbHOCTHU
10 kaacc 2 yaca B HeleJI10 — 0a30Bblii YpoBeHb (68 yacoB)
BBe)IeHI/Ie. ®dusuka n eCTCCTBeHHO-HaquLIﬁ METO/ MO3HAHUSA MPUPOABI

du3uka u Omsuka - pyHIaMeHTaIbHAS HayKa O OOBACHATD HAa KOHKPETHBIX MIPUMEPaX POIIb K MECTO (PH3UKH B (HOPMUPOBAHUN 1,2,3,4,5,8
eCTeCTBEHHOHAYYHBIH | IPHPOIC. HayuHsIit MeTO/ NO3HAHUSI. COBPEMEHHOMN HAYYHOM KapTHHBI MHUPA, B PA3BUTHH COBPEMEHHBIX TEXHUKH U

MeTO/ O3HAHUS
npupoabl (14)

Mertozp! nccneoBaHus GU3MIECKUX
sBJIEeHUH. MoenpoBaHue pU3NIECKUX
sIBJICHUH U npoueccoB. dusnueckue
BenuuuHeL. [lorpennoctu n3mepeHuit
¢usmuecknx BennauH. Pusnueckue
3aKOHBI ¥ FPAHULIBI UX TPUMEHUMOCTH.
Du3nuecKue TEOPUH U MPUHIIMIT
COOTBETCTBUSL.

Poub 1 MecTO pusnku B HOpMHUPOBAHUH
COBPEMEHHOU Hay4YHOH KapTUHbI MHpa, B
[IPAKTUYECKOM AEATEIbHOCTH JIIOIEH.
Dusuxa u Kynomypa.

TEXHOJIOTUH, B IPAKTUYECKOU JEATEIbHOCTH I0ACH. JIeMOHCTpUPOBATh HA IpPUMEpax
B3aUMOCBSI3b MEXAY (DU3UKON U APYTMMH €CTECTBEHHBIMU HayKaMHU.

Bocnpon3Boauts cxemMy Hay4yHOT'O IIO3HAHUs, IPUBOAUTH IPUMEPHI €€ UCII0JIb30BAHUS.
JlaBatb omnpejeseHie NOHATUI U PaclO3HaBaTh UX: MOJENb, HAy4YHas THIIOTE3A,
(u3mueckas BeaMINHA, (GU3NIECKOE SBICHUE, HAYUHBIH (akT, GU3HICCKUI 3aKO0H,
(pusmueckas TeopHs, IPUHIMI COOTBETCTBHS. OOOCHOBHIBATH HEOOXOIMMOCTD
WCIIONIb30BaHMS MOJIENEH ISl ONMCaHus (PU3NIECKUX SIBICHUH 1 TIPOLIECCOB.
IIpuBoUThE IpUMEPBI KOHKPETHBIX SBJICHUH, IPOLIECCOB U MOJEIIEH JJIS UX OIIMCAHMUS.
[MpuBoaKTH IpUMEPHI PU3NUECKUX BeTMYHH. POpMyITHpOBaTh GU3MUECKUE 3aKOHBI.
‘YKka3bIBaTh T'paHUIbI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.

[TpuBOAMTH IPUMEPHI UCHONIB30BaHUS (DU3NUECKUX 3HAHHUN B JKUBOIIHCH, ADXUTEKTYPE,
JIEKOPaTHBHO-IIPUKIIAJIHOM UCKYCCTBE, My3bIKE, CIIOpPTE.

Oco3HaBaTh LIEHHOCTh HAYYHOI'O IO3HAHUS MUPA AJIS YEIOBEYECTBA B LIEJIOM U s
KaXJI0r0 4eJI0BEeKa B OTJENbHOCTH, BXKHOCTb OBIIAJICHUS METOJIOM HAYYHOTO ITO3HAHUS
JUISL TOCTHDKEHUS! ycTieXa B JJF000M BHJE IPaKTHYECKOH AEATEIbHOCTH.

I'oTOBUTH Npe3eHTaIH U COOOIIEHHS 110 H3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEJICTaBJICHBI B YUEOHHKE).

MEXAHWKA (27 4)

Kunematuka (6 u)

Mexannueckoe ABrkeHne. CUCTEMBI
oTcuéra.

CkansipHbIe U BEKTOPHBIC (PH3NIECKUE
BCJIMYUHBI. MaTepI/Iaanaﬂ TOYKaA.
HOCTyHaTCHBHOG JBUXXCHHC.
Tpaexropus, yTh, IIepeMelIeHHE,
KOOpJMHAaTa, MOMEHT BPEMEHH,
MPOMEKYTOK BPEMEHHU.

3aKOH OTHOCHTEIILHOCTH JIBM)KCHHSI.
PaBHOMEpHOE NpSIMOSIMHEWHOE JBUKEHUE.
CKOpOCTh PaBHOMEPHOTO
TMPAMOJIMHEWHOTO ABIDKCHHS.
YpaBHEHHNE PABHOMEPHOTO JABIKCHUS.
I'paduku paBHOMEPHOTO JBIKEHISL.

JlaBatb omnpejieieHUe NOHATUI: MEXaHUYECKOE JBIKEHHUE, TOCTYNATeIbHOE IBUKEHUE,
paBHOMEPHOE ABMKCHHE, HEPABHOMEPHOE JIBIKCHNE, pAaBHOYCKOPEHHOE JIBHKECHHE,
JIBIDKEHHUE TT0 OKPY>KHOCTH C ITOCTOSTHHOW CKOPOCTBIO, CHCTEMa OTCYETa, MaTepHaTbHAS
TOYKa, TPACKTOPUS, IIyTh, IEpEMENICHHE, KOOPIAMHATA, MOMEHT BPEMEHH, POMEXKYTOK
BPEMEHH, CKOPOCTh PABHOMEPHOTO JIBIKEHUS, CPETHSSI CKOPOCTh, MTHOBEHHAS
CKOpPOCTb, YCKOPEHHE, LIEHTPOCTPEMUTEILHOE YCKOPEHUE.

PacrniozHaBaTh B KOHKPETHBIX CUTYalMsIX, HAOJIOIATh SIBJICHUS: MEXaHUUECKOe
JIBIDKEHUE, OCTYNAaTeIbHOE IBUKEHUE, PABHOMEPHOE IBUKEHUE, HEPABHOMEPHOE
JIBIDKCHUE, PABHOYCKOPEHHOE JIBIDKCHHUE, 08UINCEHUE C YCKOPEHUEM C80O00HO20
naoenusl, ABIKEHHE TI0 OKPYKHOCTH C TIOCTOSTHHON CKOPOCTBIO.

BocnponsBoauTh SBIEHUSA: MEXaHUYECKOE IBHKEHHE, PABHOMEPHOE JBHKEHHE,
HEPAaBHOMEPHOE JBI)KEHHE, PABHOYCKOPEHHOE JIBU)KEHUE, IBUIKEHHUE MO OKPY’KHOCTH C
MOCTOSTHHOW CKOPOCTBIO ISl KOHKPETHBIX TEL

3agaBaTh cHCTEMY OTCUETA ISl OIMCAHUS IBIKCHHSI KOHKPETHOTO Tela.
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Cnooicenue ckopocmeil.

Hepasromeproe armxerue. CpenHsist
CKOPOCTb.

MrHoBeHHas: CKOPOCTh. Y CKOPEHHE.
PaBHOYCKOpEHHOE BI)KEHUE.
VYpaBHEHHE PaBHOYCKOPECHHOTO
nBiKeHus. ['paduku paBHOYCKOPEHHOTO
JBIDKEHUS. J[BIDKEHME IO OKPYXKHOCTH €
MIOCTOSTHHOM 110 MOJTYJTIO CKOPOCTEIO.
LleHTpOCTpEMHUTEIIFHOE YCKOPEHHE.

JlabopaTopHBIE PaOOTHI:
1. V3yueHue nBMXEHHS Teja 1O
OKPYKHOCTH.

IIposepka eunomes:

1. Ilpu 0sudicenuu OpycKa no HaAKIOHHOU
RAOCKOCTU 8peMs. nepemelyeHus: Ha
onpedenénnoe paccmostue mem 6oavue,
yem bonvule macca bpycka.

2. Ipu dsuoicenuu 6pycka no HAKIOHHOU
RAOCKOCU CKOPOCHb NPAMO
NPONOPYUOHATLHA NYTHUL.

Pacno3HaBathk cuTyaluu, B KOTOPBIX TENO MOKHO CYUTATh MAaTEPUAIBLHON TOUKOM.
OnuchIBaTh TPACKTOPHH ABWKEHHS TET, BOCIPON3BOIUTH IBM)KEHHUE M IPUBOIUTH
MPHUMEPHI TEJI, IMEIOLINX 3aJaHHYI0 TPAEKTOPHIO JBIKECHUS.

OmnpenensaTe B KOHKPETHBIX CUTYalHsAX 3HAUCHNS CKAISIPHBIX (PU3NIECKUX BEIHMUMH:
MOMEHTa BPEMEHH, IPOMEKYTKAa BPEMEHHU, KOOPAUHATEHI, ITyTH, CPEIHEH CKOpoCTH.
HaxoauTh MOJyJ1b ¥ TPOEKINHU BEKTOPHBIX BEIUYNH, 6bINOIHAMb OCUCMEUs]
VYMHOJICEHUS HA YUCTIO, CTIOXKEHUS, 6bI4UMAaHUs BEKTOPHBIX BENHYHH.

OnpenensTs B KOHKPETHBIX CUTYAIUSIX HAIIPAaBJICHUE, MOAYJb U MIPOSKIIUH BEKTOPHBIX
(hM3MUECKHUX BEIUYMH: IEPEMEIIECHHS, CKOPOCTH PABHOMEPHOTO JBIKCHUS,
MTHOBEHHOI CKOPOCTH, YCKOPEHHS, IIEHTPOCTPEMHUTENBHOTO YCKOPEHHUS.

ITpuMeHATH 3HaHUS O JEHCTBUAX C BEKTOPAMH, IIOJIyYE€HHBIE HA YPOKAaX TEOMETPHUH.
Cknaovieams u 6b14UmMams GeKMopbl nepemeweHull U CKopocmel.

Boiasname ycmotinugvle no6mMopaAowuecss Ce:a3u Meicoy 6eNuduHamu, ONUCbIEAIoWUMU
Mexanuueckoe 0sudiceHue.

Hcnonvzoeams paznuunvie 31eKmpOoHHbIE pecypCbl 05 NOCHPOEHUS.
IKCNEPUMEHMATLHBIX SPAPUKO8 U UX 06padomku. Ycemanasiueams Gusuieckuti CMuici
KO Puyuenmos nponopyuoHaIbHOCIU 8 GblAGIEHHbIX CEA3AX, 8 Pe3Vibmame
nOY4ams HO8ble YU3UYECKUe BeTUHUHDL.

Pabomams 6 nape, epynne npu 6binonnenuu UCcie008amenbCkux 3a0anuil.
Oyenusams peanbHOCMb 3HAYEHUI NOTYYEHHBIX QUULECKUX BETUUH.

Bnaoems cnocobamu onucanus 08udicenus: KOOPOUHAMHBIM, 6EKNOPHBIM.
3anuceIBaTh YpaBHEHHSI PABHOMEPHOTO U PAaBHOYCKOPEHHOTO MEXaHHYECKOTO
nBIKeHUs. COCTaBIISATh ypaBHEHHUS PAaBHOMEPHOTO M PABHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBIKEHHS B KOHKPETHBIX CUTYaIuax. ONpenensTs 10 ypaBHEHUSIM
MapaMeTpsl ABHKCHHUS.

[TpuMeHsATh 3HaHUS O MOCTPOESHUH M YTEHUHU TPaUKOB 3aBUCUMOCTH MEXKILY
BEJINYMHAMH, TIOJTydeHHBIE HA YpOKax anreopbl. CTpouTh rpaduk 3aBUCUMOCTH
KOOPJMHATHl MaTepUaIbHOM TOYKH OT BpeMEHH ABIXeHus. OnpenensTs o rpaguxy
3aBHCUMOCTH KOOPAMHATHI OT BPEMEHH XapaKTep MEXAHUYECKOT O JIBUXKEHUS,
HaydalbHYI0 KOOPJWHATY, KOOPJMHATY B yKa3aHHBIH MOMEHT BPEMEHH, U3MEHEHHE
KOOPAMHATHI 32 HEKOTOPBIH MIPOMEKYTOK BPEMEHH, IIPOSKIINIO CKOPOCTH (151
PaBHOMEPHOTO MPSIMOIMHEHHOTO ABIDKEHHS). OMpenessiTs Mo rpaduky 3aBHCUMOCTH
MIPOEKITIH CKOPOCTH OT BPEMEHHU XapaKTep MEXaHHIECKOTO JBIKEHHS, TIPOCKIIHIO
Ha4albHOM CKOPOCTH, IPOEKIUI0 YCKOPEHHS, U3MEHEHUE KOOpAUHATHI. ONpeaensiTs 1o
rpaduKy 3aBUCHMOCTH ITPOEKIINHY YCKOPEHHSI OT BPEMEHH XapaKTep MEXaHHYECKOTo
JIBUDKEHUSI, U3MEHEHHE TIPOEKIUU CKOPOCTH 32 ONPEENEHHBIN IPOMEXKYTOK BPEMEHU.
JlaBaTh onpesenieHne MOHATHI: aOCOIOTHO TBEPAOE TEJIO, MOCTYNATEIFHOE U
BpamaTeIbHOe IBIKEHUS a0COTIOTHO TBEPIOTO Tena. Pacro3HaBaTh B KOHKPETHBIX
CUTYaIMAX, BOCIIPOU3BOANTE M HAOIIOAaTh IIOCTYIAaTEIbHOE U BPAIIaTEIbHOE
JBIDKEHUS TBEP0TO Tena. [IpuMeHsITh MozieNTb aOCOFOTHO TBEPIOTO Tema IS
OIMCAHUA JBUKECHMSI TeJl. BBIUMCIIATE 3HaYeHMsI YIJIOBOU U JIMHEHHOM CKOPOCTEH,
Y4acTOTHI U Neproa 00palieHNs] B KOHKPETHBIX CUTYalUsX.

Cmpoumb epaguxu 3a8ucumMocmu npoexyuy u Mooyia nepemeujerust, CKopocmu
MamepuanbHot mouku om epemeru 0gudicenusi. Cmpoums epapuru 3a6UcUMocmu nymu
U KOOPOUHANbL MAMEPUATILHOU MOYKU O BPEMEHU OBUNCEHUSL.

Onpedenamsb no epapuxy 3a8UcUMOCHU KOOPOUHAMbL OM 8peMeHU XapaKmep
MEXAHUYECKO20 OBUNCEHUS, HAUATbHYIO KOOPOUHAMY, KOOPOUHAMY 8 VKA3AHHBIN
MOMEHM 8peMeHl, U3MeHeHUe KOOPOUHAMbL 3d HeKOMOPbill NPOMENCYMOK 8peMeHU,
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npoeKyuio ckopocmu (011 pABHOMEPHO20 NPAMOIUHEUHO20 08UNCEHUS), CPEOHIOI0
CKOPOCMb, MOOYIb MAKCUMATLHOU MEHOBEHHOU CKOPOCHU.

Onpedensimv no epaguxy 3a6UcCUMOCIU NPOEKYUU NepeMeueHis Om epemeHu
Xapaxkmep MexaHuuecKo2o 08UNCEHUS, NPOEKYUIO CKOPOCU (015 pAGHOMEPHO20
NPAMOIUHEHO20 OBUINCEHUSL), USMEHEHUE KOOPOUHAMDL.

Onpedensims no epaguxy 3a6UcuMoCmy npoeKyuL CKOpoCcmu om epemeny xapaxmep
MEXAHUYECK020 08UINCEHUA, NPOEKYUIO HAYUATLHOU CKOPOCMU, NPOEKYUIO YCKOPEHU,
npoexyuio nepemewjens, usMeHenue KOOpOUHambl, NPotoeHHblll nymbp.

Onpedensimv no epaguxy 3a6UCUMOCIU NPOEKYUU YCKOPEHUS OM BDEMEeHU XapaKmep
MEXAHUHECKO20 0BUMNCEHUSA, USMEHEHUe NPOEKYUU CKOPOCU, USMEHEeHUe MOOYIs
CKOpoCmu 3a ONPedenEnHHbLL NPOMENCYMOK BDEMEHU.

Pa3nmuuate myTh U epeMenIeHHe, MTHOBEHHYIO M CPETHIOI0 CKOPOCTH.

W3mepsTh 3HaYCHUS NIepeMELIeHNs, ITyTH, KOOPIUHATHI, BpEMEHH JIBH)KEHHS,
MTHOBEHHOH CKOPOCTH, CpeIHEl CKOPOCTH, YCKOPEHHS, BDEMEHH JABHKECHUSL.
PabotaTh B mape npu BBINOJIHEHUH JIA0OPATOPHBIX paboT U NPAKTHYECKUX 3a/1aHHH.
[TpumeHsITh MOZEIN «MaTepualibHask TOUKa», «PaBHOMEPHOE MPSMOIMHEWHOE
IBIKCHHEY, «PABHOYCKOPEHHOE BIKCHHE) [UISl OMMCAHMS JBHKCHHS PEATbHBIX Tel U
00BEKTOB, H3y4aeMbIX B Kypce OHOJIOTHH.

3aKOHbBI THHAMUKH JlaBaTh onpesienenne MOHATHI: UHEPIUS, UHEPTHOCTD, Macca, CHIa, 1-8
H 4 v) PaBHOJEUCTBYIOIIAS CHUJIa, UHEPLMATIbHAS CUCTEMa OTCUETA, HEMHEPLIMAJIbHAs CUCTEMA
bIOTOHA ( 0TCcuéTa, TeOlICHTPUUECKasl U TeTUOLICHTPUUECKas CUCTEMBI OTCUETA.
PacnioznaBate, HaOIIOAATH sIBIIEHUE HHEPITUU. [I[pUBOAUTH TPUMEPHI €TI0 MPOSIBICHUS B
KOHKPETHBIX CUTYAIHsIX.
OOBSICHITh MEXaHUYECKHE SBJICHUS] B MHEPLMAIBHBIX U HEMHEPIIUATIHHBIX CHCTEMAaX
oTcuéra. Beiaenars neiicTBus Ten ApYr Ha Apyra U XapakTepu30BaTh UX CHIIAMHU.
[IpumensTh 3HaHUS O IEUCTBUAX HAJl BEKTOPAMMU, IOJyYEHHBIE HA YPOKaX T'€OMETPHH.
OnpenensTe paBHOACHCTBYIOUIYIO CIUTY ABYX U Ooitee cuin. Onpedensims
SIBnenune uHepunu. Macca u CUIIa. | pagrooeticmeyrouyio cuny sKCnepumMenmansbHo.
I/IHepHI/IaJ'IBHLIe CHUCTEMBI OTCUéTa. |PopmynupoBaTh NEPBBIM, BTOPOIl U TpeTuit 3aKkoHbl HproTOHA, yCcoBUs UX
BzaumoneiictBue Ten. Cioxxenue ]‘;PHMeH“MOCM . 5
cuon. TlepBbIii, BTOpOit 1 TpeTHit 5 S;i'%zmb yemouuugbie noelyosp;mou;uec;z CEA3U MeNCOY YCKOpenuem mend u
yIowel Ha He2o Cuol. Yemanasnueams ghusuieckuii cmuici Kodgguyuenma
3akoHb! HbloToHa. NPONOPYUOHATLHOCU 6 BbIAGNICHHOU C853U (8eIUYUHA, 0OpAmHas Macce meia).
Hpum;un OmHocumenlbHocmu Yemanaenusamo mpemuii 3axkon Hotomona sxcnepumenmansHo.
Tanunes. [IpumensITh nEepBBIA, BTOpoil U TpeTuit 3akoHbl HpI0TOHA NpU pelieHuH pacUETHBIX U
Teoyenmpuueckas u 9IKCHNEPUMEHMANILHBIX 3a0aY.
CeTUOYCHMPULECKAA CUCTIEMb] ObocHosvieamy B03MOJICHOCIL NPUMEHEHUS 6MOPO20 U MPEMbe20 3AKOHOE Hviomona 6
% 2eoyenmpuieckoli cucmeme omcuéma. Haxooumse 6 dononnumensHou iumepamype u
omcyema. Humepueme ungopmayuro, noomeepicoarowyio spauyeHue 3emuu.
DopMyIUPOBATh NIPHUHIIAIT OTHOCUTENbHOCTH [ anuies.
Cuabl B Mexannke (5 4) 3aKO0H BCEMHUPHOTO TATOTEHHUSI. [lepeuncnsiTb BUIIbI B3aUMOJIEHCTBUS TEJl U BUBI CHJI B MEXaHUKE. 1-8

I'paBuTanIOHHAS TIOCTOSTHHAS.

Cuna msokect. Cuna mssicecmu Ha
Opyeux naanemax. Ilepsas xocmuueckast
ckopocmb. [[eudicenue HebeCHbIX mei U
CNYMHUKOB.

Bec u HeBecoMOCTb.

Cwuitel ynpyrocTH. 3akoH ['yka.

JaBaTp omnpeneneHue NOHATHI: cuiia TSHKECTH, CUJla YIIPYTOCTH, CUJia TPEHUS, BEC,
HEBECOMOCTb, niepezpy3Ka, nepeas KOCMU4ecKas CKOpoCmb.

DopMyIUPOBATH 3aKOH BCEMUPHOIO TATOTEHUS U YCJIOBUS €r0 IPUMEHUMOCTH.
Haxomuth B monoaHUTENRHOM TUTEpaType u UHTEpHETE HHMOPMAIIHIO 00 OTKPBITHI
HeroToHOM 3aKOHA BCEMUPHOTO TATOTEHHUS, d MAK#Ce UHDOPMAYUIO, NO360IAIOUWYIO
PACKPBIMb JI02UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA BCEMUPHO20 MALOMEHUSL.
[TpuMeHTh 3aKOH BCEMHUPHOTO TATOTCHHUS IIPHU PEIICHNH KOHKPETHBIX 3a1ad.
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Cuitel TpeHHSI.

JlabopaTopHBIE PaOOTHI:

1. U3mepenue xECTKOCTH NPYKUHBL.
2. U3mepenue ko3 dunnenTta TpeHus
CKOJIb)KEHHSI.

Hmemwb npedcmasnenue 06 unepmHoil Macce u pasumayuioHHOU Macce: Ha3bl6amb UX
Paziudust u CXoOCMao.

PaccuuThIBaTh CHITY TSXKECTH B KOHKPETHBIX CUTYAUUsIX. Boluucisams cuny msajcecmu u
yeKopenue c80600H020 NAdeHUs: Ha Opyeux nianemax. Buluucisime yckopenue
€680600H020 nadeHus Ha pasiudnslx wupomax. Haxooums 6 dononnumenvHot
aumepamype u Unmepneme unghopmayuio o napamempax nianem u Opyaux Hebechvix
men. Paccuumvisamov nepeyto kocmuueckyio ckopocms. Hcnonv3oeams 3aKonvl
Mexanuku 0 00BACHEHUS OBUINCEHUSL HEOECHbIX Mmell.

BbIuuCIsITE BEC Te B KOHKPETHBIX CHTyalusiX. Ha3pIBaTh CXO/ICTBO U pa3inyus Beca u
CHJIBI TSKECTH. Pacro3HaBaTh v BOCIIPONU3BOUTH COCTOSIHUSI TEll, IPH KOTOPBIX BEC
Tella paBeH CUJIE TSHKECTH, OO0MbIe Wik MeHblie e€. ONUChIBATH U BOCIIPOU3BOIUTH
COCTOSTHAE HEBECOMOCTH Tela.

Onpedensimov nepeepy3xy mena npu peweHuu saday. Haxooums ¢ dononrnumenvrou
aumepamype u Unmepneme unghopmayuio o 61usHUYU HEEECOMOCIU U NePeSPy3KU HA
opeanusm yenosexa. ' 0OTOBUTH MPE3EHTAH ¥ COOOIIECHHS O TIOBEJICHUH TeJl B
YCJIOBUSIX HEBECOMOCTH, O MOJIETAaX YeloBeKa B KOCMOC, O IOCTHKEHUSIX HAIleil CTpaHbI
B TIOIFOTOBKE KOCMOHABTOB K MOJIETaM B YCIOBHSX HEBECOMOCTH.

Pacrnio3HaBath, BOCIIPOU3BOIUTh M HAOMIOAAThH pa3iuuHbIe BUABI AehOpMAaIIUK TeJl.
dopmynupoBath 3akoH ['yka, [paHHUIIBI €0 MPUMEHUMOCTH. BBIUUCISITE ¥ U3MEPSITh
CHITY YOPYTOCTH, HKECTKOCTD MPYKUHBIL, HCECMKOCMb cucmemvl npyaicun. Hccnedosame
3a6UCUMOCb CULBL YIPY2OCMU OM 0ehopMayull, GbINOTHAMb IKCHEPUMEHMALLHYIO
nposepxy 3axona I'yka. Pacrio3HaBaTh, BOCIIPOU3BOIUTh, HAOIIOAATh SBICHUSI CYXOTO
TPEHUS TIOKOsI, CKOJILKCHUS, KAUCHHS, SIBJICHUE COTIPOTURIICHUS MPH JBIKCHUH TeJIa B
KHUJIKOCTH HJIU ra3e. V3MepsiTh U n300pakath rpayuuecKu CHIIbI TPEHHUS TOKOS,
CKOJIBKCHUS, KAUCHHUS, )KUKOTO TPEHHSI B KOHKPETHBIX CUTyaIlusx. VCroap30BaTh
(hopmyiTy sl BEIMKCIICHUSI CHIIbI TPEHUSI CKOJIBKESHUS TIPU PEIICHUH 33124, Bolsagisime
IKCHEPUMEHMANLHO BEIUHUHBL, OM KOMOPHIX 3AGUCUM CULA MPEHUSL CKOJIbIICEHUS.
W3mepsTh CHily TSKECTH, CHUITy YIIPYTOCTH, BEC TeJa, CUITYy TPEHHS, YATHHEHNE
npykuHbL. ONpPEAessaTh ¢ TOMOIIBI0 KOCBEHHBIX U3MEPEHHUH ®KECTKOCTD MPYKHHBI,
KO3 OUITUEHT TPEHUS CKOJTBKEHHSI.

PaGoTats B mape npu BEINOJIHEHUH NPAKTHYECKUX 3aJaHUH.

Haxooumw 6 donornumenvroti iumepamype u Mnmepneme ungopmayuio o
NPOSIBIEHUSIX CULbL MPEHUSL, CNOCO0AaX e€ YMEeHbUEeHUs. U Y8eIUYeHUsl, POIU MPEHUs 8
npupoode, mexuHuke u Ovimy.

Ipumensimo noyuenHbvle 3HAHUS NPU PEUleHUU 3a0ay Ha 0OHO8PeMerHoe Jelicmeue Ha
MENO HeCKOALKUX CUT, HA OBUICEHUE CUCMEMbL CEI3AHHBIX MEIL.

HaxonuTs B NOMIOTHAUTENBHOM MuTepaType U MIHTepHETE HH(GOPMAIIHIO O BKIIAIC
pa3HBIX YYEHBIX B PA3BUTHE MEXAHUKH. | OTOBUThH IPE3CHTAIIMH U COOOIIEHHS 10
HW3YYCHHBIM TEMaM.

Bovinonnsims donoaHumensHvle Uccie008amenbckue pabomvl HO U3yUeHHbIM MeMam
(803MOdICHbIE MEMbL NPEOCMABNEeHbl 8 YUeOHUKe).

[TpuMeHATh 3aKOHBI IMHAMUKHY JUISL OTMCAHUS JBIDKCHHS PEAJbHBIX TEll.

3aKoH coXpaHeHMA
ummyJabca (3 4)

Nmnynsc tena. UMmynbe cunsl. 3akoH
COXpaHEeHHMs uMILysbca. PeakTuBHOe
JBIKCHUE.

JlaBath omnpeeiieHUue MOHATHI: UMITYJIbC MATCPUATLHON TOUYKH, UMITYJIEC CHJIBI,
HMITYJIbC CUCTEMBI TeJl, 3aMKHYTasi CUCTEMA Tell, peaKTUBHOE JBIKEHUE.
Pacmo3naBats, BOCIpOU3BOANTE, HAOMIOAATE YIIPYTHE M HEYIPYTHE CTOIKHOBEHUS TE,
PEaKTHBHOE IBIDKCHHE.

HaxonuTs B KOHKpPETHON CHUTyalny 3HAYCHHUSI UMITYJIbCa MaTePHaIbHOM TOUKA 1
HUMITYJIbCa CYUIBL.

DopMynHpOBaTh 3aKOH COXPAHEHUS HMITYJIbCA, TPAHUIIBI €T0 IPIMEHUMOCTH.

1-8
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CocTaBnsTh ypaBHEHHMS, ONMCHIBAIOIINE 3aKOH COXPAaHEHHUS UMITYJIbCa B KOHKPETHOH
cutyari. Haxonuts, HCIIONB3YsI COCTABICHHOE YpaBHEHNE, HEU3BECTHBIC BEIMINHBI.
Co3naBaTh CHTyalllu, B KOTOPBIX MPOSBIISETCS 3aKOH COXPaHEHHUSI HMITYIIbCa.
Haxonuts B nomonHUTENbHOM MHTEpaType n HTEpHETE HHDOPMAIIHIO TI0 3aJaHHOH
Teme. ['0TOBUTE Ipe3eHTaluy U COOOLIEHUsS 10 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
NPE/ICTAaBIICHBI B YUEeOHUKE).

I'oToBHUTH Mpe3eHTaNK ¥ COOOIIEHHS O TTOJIETAaX YeJIOBeKa B KOCMOC, O JIOCTH)KEHHSX
Halell cTpaHbl B OCBOGHHU KOCMUYECKOTO IPOCTPAHCTBA.

PaboTaTh B mape Wi rpyIine Npy BHIMOJHEHUH NPAaKTHICCKUX 3a1aHHH.

3aKOH COXpaHeHHs: Pa6oTa cuiel. MOIIHOCTS. HaBathb onpezieneHre NOHATHIL: paboTa CHIIbI, MOIHOCTb, KHHETHYECKAs SHEPIH, 1-8
. Kunernueckas sHeprus. HNOTEHIMAIbHas SJHEPTUs, MOJIHASI MEXaHUYECKask SJHEPTUsl, H30JIMPOBaHHAs CHCTEMA,
MEXaHUMECKON SHEPTUM | po6i,1y cprpr TskecTr. [ToTeHIpManbHAs KOHCEPBATHUBHAA CUJIA.
(49) 9HEprus Tejla B IPaBUTALIMOHHOM IIOJIE. BBIuncIaTh B KOHKPETHON CUTYallMU 3HaYEeHHs (PU3MYECKUX BEIUYNH: PAOOTHI CHIIBI,
Pabora cuiel ynipyroctu. [loreHunansHast | paboThl CHIIBI TSHKECTH, pabOTHI CHIIBI YIIPYTOCTH, paOOTHI CHIIBI TPEHHSI, MOIIHOCTH,
SHEPTHs ynpyro AehOopMUPOBAHHOTO KMHETUYECKOM SHEPTUU, U3MEHEHMs] KHHETUUECKOM SHEPTUH, IOTEHIUAIILHON SHEPTUU
Tena. TeJl B IPAaBUTALIMOHHOM I10JI€, IOTEHI[HAIbHON SHEPTUH YIIPYTO 1e(OPMHUPOBAHHOTO
3aKOH COXpaHEHUs] MEXaHUYECKOMI Tena, MOJHOW MEXaHUYECKON DHEPTUH.
SHEPIHU. CocTaBnsaTh ypaBHEHHMS, CBA3BIBAIOIINE PAOOTY CHIIBL, IeHCTBYIOIIEH HA TEJIO B
KOHKPETHOM CUTyalluy, ¢ I3MEHEHUEM KHHETHYECKOH sHepruu tena. Haxoqurs,
JlabopaTopHsie pabOTHI: UCTIONB3YS COCTABICHHOE YPAaBHEHNE, HEU3BECTHBIE BETNUHHBL.
1. 3y4yenue 3akoHa COXpaHEHUS DopMynupOBaTh 3aKOH COXPAHEHUS MOJIHOM MEXaHU4YEeCKOM SHEPTUHU, Ha3bIBaTh
MEXaHUYECKOM dHEPIUu. IPaHULbl €r0 IPUMEHUMOCTH.
CocCTaBmsATh ypaBHEHHUS, ONMUCHIBAIOIINE 3aKOH COXPAHEHHUS TIOJTHON MEeXaHHYeCKOil
Hccnenoanus: 9HEPruM, B KOHKPETHOU cuTyannuu. HaxonauTe, UCIOIb3ys COCTABICHHOE YPaBHEHUE,
HccnenoBanue neHTpansHOrO yaapa HEU3BECTHBIEC BEINYHHBL.
Co3naBathk CUTyalluu, B KOTOPBIX IPOSIBIISIETCS 3aKOH COXPAHEHUS TTOJIHON
MEXaHUYECKOW YHEPTUU.
BBINOAHATE 3KCIEPUMEHTABHYIO IPOBEPKY 3aKOHA COXPAHEHUS] MEXAaHNYECKON
9HEpPruu. BhINOJIHATE KOCBEHHBIE U3MEPEHUS UMITYJIbCA TEJIA, MEXAHUUECKOM dHEPruu
Tena, paboTHI CUIIBI TPEHHUS.
PaGoTtats B mape, rpyIiie Npy BHIOJIHEHNH MPAKTUIECKUX 3aIaHHH.
HaxomuTh B TONOTHUTENBHOM TUTEpaType U MHTepHEeTEe MH(OPMAIIHIO TTO 33TaHHOM
Teme. ['0TOBUTH Npe3eHTaK U COOOLIEHUS 110 M3YYEHHBIM TeMaM (BO3MOJKHbIE TEMBI
NPE/ICTaBIICHBI B YUeOHUKE).
ITpuMeHATh 3aKOHBI COXPaHEHUS] UMITyJIbCa U MEXaHUYECKON 3HEPTUH JJIs ONUCAHUS
JIBIDKEHUSI peaIbHBIX TEIL
Craruka (3 9) PaBHOBecHe MaTepruanbHOW TOUKH U JlaBaTp ornpeneneHue NOHATUI: paBHOBECUE, YCTOMYMBOE PaBHOBECHE, HEY CTOMYMBOE 1-8

TBEpAOro Tena. Buasl paBHOBECHS.
YcnoBust paBHOBECHS.

MowmenT cunbl. PaBHOBECHE JKUIKOCTH U
ra3a. JlaBneHue. 3aKOH COXpaHEHUs
SHEPruu B AUHAMUKE KUAKOCTH.

JlabopatopHas padora: M3y4yenue
paBHOBeECHS TeNa M0J] AeHCTBHEM
HECKOJIBKUX CHII

paBHOBecHe, 6e3pa3nuIHOe paBHOBECHE, IUICYO CHUIIBI, MOMEHT CHJIBI.

HaXO}II/ITB B KOHerTHOfI CUTyalluu 3HAYCHUA 11JI€9a CUJIbI, MOMCHTA CUJIBI.
[TepeuncisiTh yCIOBUS paBHOBECHS MaTepHaIbHOW TOUKH U TBEPIOTO Tena. CoCTaBIsATh
YpaBHEHHUSI, ONIMCHIBAIOLIUE YCIOBUS PABHOBECHSI, B KOHKPETHBIX CUTYallHsIX.
OrnpenensiTb, UCMOJIB3YSl COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEJIMYUHBI.
Pacrnio3naBate, BOCIPOU3BOANTE M HAOMIOAATh Pa3IMYHbIC BUIII PABHOBECHS TEIL.
W3MepsTh crity ¢ MOMOMIBIO MPYKHHHOTO JUHAMOMETPA U IIU(PPOBOTO JATYUKA CHIIBL,
WU3MEPATH TUIedo cibl. PaboTaTh B mape, rpymie Ipu BRITIOTHEHUH TPAKTHYECKIX
3aJaHUH.

HaxomuTh B TONIOTHUTENBHOM TUTEpaType u MHTEpHETE HH(MOPMAIINIO O 3HAYCHUH
CTaTHKHU B CTPOUTEILCTBE, TEXHUKE, OBITY, 00BsICHEHHE (DOPMBI 1 pa3MepOB OOBEKTOB
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npupo/ibl. ['0TOBHUTH MPE3eHTALMH U COOOIICHH S 10 3aJaHHBIM TEMaM.
PaboTath B mape npH BBHIITOJIHEHUH JIA0OpaTOPHOH pabOThI

Ocnogwbl 2uopomexanuku

(2u)

JaBnenune. 3akon ITackans. PaBHoBecue
JKUJKOCTHU U Tra3za. 3aKoH ApXumena.
[InaBanue Tem.

Jeuoicenue ocuokocmu. 3axon bepuynu.
VYpaeuenue bepuynu.

JaBatb onpezneneHue NOHATHIA: HECKHIMaeMasi )KUKOCTh, PABHOBECHE KHIKOCTH U
rasa, THAPOCTAaTUYECKOE JIaBIICHHE.

HaxoauTh B KOHKPETHOH CUTyaluy 3HAUCHHSI IABJICHHS B ITOKOSIIEHCS )KUAKOCTH WIN
rase.

®dopmynuposats 3akoH [Tackans. [Ipumensts 3akon [lackans s 0ObsicHeHHUS
THAPOCTATHYECKOTO MApaioKca, sl 00OBbICHEHHS IPUHLIUIIA ISHCTBHUS
THAPABINYECKOrO IPecca U BHIYUCIICHHS TapaMeTpoB Ipecca.

®opMynupoBath 3ak0H Apxumena. [IpuMeHsTh 3aKk0H ApXxuMena sl peleHus 3a1ad.
PaccunThIBaTh IIOTHOCTH TeJia MO €r0 MOBEICHHUIO B KUIAKOCTH. OnpenensTh
BO3MOXKHOCTD IJIaBaHUS Tella.

Cocmasnamu ypasuenue bepuyniu ¢ konkpemuwix cumyayuax. Onpeodensimo, UCnoIb3yA
cocmasnennoe ypagneHue, Heu3eecmuvle GeauduHbl.

IIpueooums npumepsl, urocmpupyroujue gpinoaHenue ypasuenus bepuynnu.
Ipumenamo ypasnenue bepuyninu 0na onucanus 08UHCEHUs HCUOKOCU 8 PACIEHUAX U
HCUBLIX OPSAHUBMAX.

Haxooume 6 dononnumensrot iumepamype u Hnmeprneme ungopmayuro 06
ucnob308anuu ypasuenus bepnyniu 6 mexnuxe u 6vimy.

1-8

[TonBeneHne UTOTOB U3yUYEHHUS TEMBI
«MexaHuKa»

OnuchIBaTh MEXaHUYECKYIO KapTHHY MHpa. [lepeuncisate 00bEeKThI, MOJIEIH, SBICHHS,
(usMyecKre BeJIMYHHBI, 3aKOHBI, Hay4HbIe (DaKThI, CPEICTBA OMUCAHMUS,
paccMaTpuBaeMble B KilaccHdeckoil Mexanuke. @opMyTupoBaTh IpIMyI0 U 00paTHYIO
3a/1a4d MEXaHUKHU. YKa3bIBaTh I'PaHUILIbI IPUMEHUMOCTH MOJEIIEH U 3aKOHOB
KJlaccudeckoil MexaHuky. Ha3piBaTh MpUMepBI HCIIOIB30BAHUS MOJENEH U 3aKOHOB
MEXaHUKH JUIs ONHCAHMs JBHKEHHsI PeabHbIX Tell.

MOJIEKYJIAPHASA ®U3UKA U TEPMOJUMHAMMUMKA (17 4)

OCHOBBI MOJICKYJISIPHO-
KHHETHYECKOH TeopHuu
(MKT)

(34)

MonekynspHO-KHHETHIECKAas TEOPHUs
(MKT) ctpoenwus BelecTBa u e€
SKCIIEPUMEHTAIBHEIC JOKa3aTeNbCTRA.
BpoyHOBCKOE NBIDKEHUE.

Temmeparypa u TEIIOBOE paBHOBECHE.
Ixaner Henbcus u KensBuna.
AOGcomoTHas TeMnepaTypa Kak Mepa
cpeaHeil KHHEeTUYeCKOW SHEPTUH
TEMJIOBOTO JBH)KECHHMS YaCTHUII BEIECTBA.
CuJipl B3aUMOJEHCTBUS MOJIEKYII B
Pa3HBIX arperaTHbIX COCTOSTHUSX
BEIIICCTBA.

Mogens «uaeanbHbIN Ta3y.

JlaBnenwne raza. CBs3b MEXIY JaBICHUEM
U CpeHEN KUHETUUECKOH dHEepruen
MOCTYNATEILHOTO TETJIOBOTO JIBUKCHHS
MOJICKYJI HJICATHHOTO Ta3a.

OcCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH UIEaJIHLHOTO rasa.

JlabopaTopHbie pabOTHI:
1. MI3mepeHue TemMnepaTypsl

JlaBaTh omnpeneneHne MOHATHI: TETJIOBBIE SBICHUS, MAKPOCKOTIMYECKHUE Tella, TETJIOBOE
JIBIDKEHHUE, OPOYHOBCKOE IBIDKEHUE, TH(D (Y31, OTHOCUTENbHAS MOJEKYIISIpHAs Macca,
KOJIMYECTBO BEILECTBA, MOJISIPHAs Macca, MOJIEKYJIa, Macca MOJIEKYJIbl, CKOPOCTb
JIBUYKEHUSI MOJIEKYJIbl, CPEJIHSIA KUHETUYECKasi SHEPTUsI MOJIEKYJIbI, CHIIbI
B3aUMOJEHCTBUS MOJIEKYJI, HI€aIbHbIN I'a3, MUKPOCKOMYECKUE TAPAMETPBHIL,
MaKpOCKOIIMYECKHE TTapaMeTphl, TaBlIeHHE ra3a, abCOIIOTHAs TEMIIEPATypa, TETIOBOE
paBHoBecue, MKT.

[TepeuncisiTh MUKPOCKOTIMUECKHE U MAKPOCKOITMIECKUE TTApaMETPhI rasa.
Ilepeuncnsats ocHOBHBIE N0N0)keHUs MKT, npuBoANTE IpUMEpPHL, PE3YIIbTATH
HaOJIOICHUI U ONUCHIBATh SKCIICPUMEHTEI, JOKA3hIBAIOIINE HX CIIPABEINBOCTb.
Pacrio3HaBaTh 1 ONMKCHIBATH SIBJIICHUS: TEIUIOBOE IBHKCHUE, OPOYHOBCKOE JIBUKCHUE,
muddy3us. Bocripon3BoauTh U 00BSICHATH OMBITH, IEMOHCTPUPYIOIIUE 3aBHCUMOCTh
cKopocTd UG Gy3UH OT TEMIIEPATyPhI U aTPEraTHOrO COCTOSIHUS BEIIECTBA.
Habnromats muddysuro B KUIKOCTIX U Ta3ax.

Hcnonp30BaTh moydeHHBIC HA YPOKaX XUMHH YMEHHSI ONIPEIEISITh 3HAUCHHUS
OTHOCUTEJILHON MOJIEKYJIIPHOM MacChl, MOJIIPHON MaccChl, KOJIMYECTBA BELIECTBA,
MacChl MOJIEKYJIBI, POPMYIUPOBATH (DU3MUECKHUIA CMBICT TIOCTOSTHHON ABOTazpoO.
OueHuBaTh pa3Mep MOJICKYJIbI.

OOBACHITH OCHOBHBIC CBOICTBA arperaTHbIX COCTOSTHUIA BeriecTBa Ha ocHoBe MKT.
OnuceIBaTh MOAEIH «UCAIBHBIN razy.

Cocrapisats ocHoBHOe ypaBHeHHMe MKT naeanbHOro rasa B KOHKpETHOW CUTYaLlUU.
OnpenensiTb, UCMOJIB3YSl COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEJIMYUHBIL.

1-8
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JKUIKOCTHBIMH U IH()POBBIMH
TEPMOMETPAMH.

CocTaBnsTh ypaBHEHHE, CBSI3BIBAIOIICE AABICHUE HICATBHOTO T'a3a CO CPEIAHEH
KHHETHYECKOI SHEpTruel MOJIeKyJI, B KOHKPETHOH cuTyaruy. OnpenensiTh, UCIOIb3Ys
COCTaBJICHHOE YPaBHEHUE, HEM3BECTHBIC BEINYHHBL.

OmnnceIBaTh CI0cOOBI M3MEpeHNst TeMiieparypsl. CpaBHUBATH IIKansl KenbBuHA 1
Lenscus.

CocTaBIiATh ypaBHEHUE, CBA3BIBaIOIIEE a0COIIOTHYIO TEMIIEPATyPy HUACAIBHOTO ra3a co
cpeqHel KHHeTHYeCKOH sHepruei MoleKy, B KOHKpeTHOH cutyaruu. Onpenendrs,
HCIOJIb3YS COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIC BEIIMYUHBL.

CocTaBnsATh ypaBHEHHE, CBSI3BIBAIOIIECE JABICHUE HICATBHOTO Ta3a ¢ aOCOMIOTHOM
TEMIIEpaTypo, B KOHKPETHOH cuTyannu. OpeemnsTs, HCIOIb3Ys COCTaBICHHOE
YpaBHEHHE, HEU3BECTHBIE BETUUNHBL.

N3mepsTh TeMIeparypy >KHIKOCTH, Ta3a KHUIKOCTHEIMU U IIU()POBBIMHE TEPMOMETPAMH.
PaGoTtats B mape, rpyImiie Npy BHIIOJIHEHNH MPAKTUIECKUX 3alaHHH.

Haxonuts B 1ononHuTenpHOM aurepatype u IHTepHeTe CBeACHUS 10 UCTOPUU
Pa3BUTHs AaTOMUCTUYECKOM TEOPUU CTPOCHMSI BEILIECTBA.

YpaBHeHHsI COCTOSTHUS
raza (4 4)

ypaBHCHI/IC COCTOSHHUA UACAJBHOI'O I'a3a.

YpaBuenue Menaeneepa-Knaneiipona.
M3omnpouecchl. ['a30BbIe 3aKOHBI.

JlabopatopHas paboTa:
OKcrepUMeHTaIbHas MPOBEPKa 3aKOHA
Ieii-JIroccaka (u3mepenue
TEPMOJIMHAMHYECKHUX TTapaMeTPOB Ta3a).

CocTaBisiTh ypaBHEHHE COCTOSIHUS UICAITLHOTO I'a3a U ypaBHeHHe MeHeneeBa-
KnametfipoHa B KOHKpeTHON CHTyanni. BRIUUCIATE, HCTIONB3YS COCTaBICHHOE
ypaBHEHHE, HEU3BECTHBIC BETHINHBL

Pacmo3naBaTe 1 ONHCHIBATEH H30IIPOIECCH B HACATHHOM rase.

Ipoero3zuposame ocobeHHOCMU NPOMEKAHUS UZONPOYECCO8 8 UOCAbHOM 2a3e Ha
OCHOBe YPAaHeHUl COCMOAHUS UdedbHo20 2aza u Menoeneesa-Knanetipona.
ObocHosbisams u OMcmausams c80U NPEONOIOHCEHUSL.

DopMyIHpoBaTh ra30BbIe 3aKOHBI M OIIPEAEIIATH IPAHHIBI UX IIPUMEHUMOCTH.
CocTaBiisiTh ypaBHEHHMS ISl UX ONHUCAHUS. BBIUUCIISTE, UCIIONIB3Ys COCTABICHHOE
ypaBHEHHE, HEU3BECTHBIC BETUINHBL.

[IpencraBnate B BUaE rpaikoB U30XOPHBIH, N300apHBIA U N30 TEPMUICCKUIN
nporeccel. Onpenenars 1o rpadukaM XapakTep mporecca i MakporapaMeTphI
WIeaJbHOTO ra3a.

Hccneoosams sxcnepumeHmanbHO 3a8UCUMOCIU MEXHCOY MAKPONApamempamu npu
usonpoyeccax 6 2ase.

W3mepsTh naBiieHHe BO3/yXa MAHOMETPaMH U IM(POBBIMH JIaTYMKAMU JIABIICHHS ra3a,
TEeMIIepaTypy ra3a — )HJIKOCTHBIMHA TePMOMETPaMH U IHU(QPOBBIME TEMIIEPATyPHBIMU
JlaTYNKaMK, 00BEM raza — ¢ TIOMOILBIO CHIIb(OHA.

PaboTath B ape, rpyIine mpy BbIIIOJIHEHNH MIPAKTHYECKHUX 33 IaHUIA.

Haxonuts B nuteparype u MHTEpHETE HH(OPMAIIHIO IO 3aJaHHOH TEMeE.

I'oToBHUTH Mpe3eHTaINK ¥ COOOIIECHHS TI0 H3YYSHHBIM TeMaM (BO3MOXHBIE TEMBI
MPEJICTaBJICHEI B YUCOHUKE).

[TpuMeHITh MOJIEINb MICATEHOTO T'a3a JUIsl OMUCAHUS OBEACHHUS PEaIbHBIX Ia30B.

1-8

B3aunMHbIe
NpeBpalleHus
JKHAKOCTH M rasa

(19

B3anMHbIe IpeBpaieHus )KUIKOCTH H
ra3a. HacrlllieHHbIE ¥ HEHACKIIIIEHHBIS
napsl. /{asnenue HacvliyeHHo20 napa.
Kunenue. Baasicnocms 8030yxa.

Hccneoosanue:
Hccenedosanue ocmuleanus 600vl

JlaBaTh omnpeeneHue MOHATHI: HCTapeHne, KOHACHC AN, KUTICHNE, TUHAMUIECKOe
paBHOBECHE, HACBIIIEHHBIN TIap, HEHACHIIIICHHBIN AP, KpUmuieckas memnepamypa,
memnepamypa KuneHus, abCONOMHAs 8l1AHNCHOCMb 8030YXA, NAPYUATbHOE OdéieHie,
OMHOCUMENbHAS 8IANCHOCMb 8030VXd, MOYKA POCHL.

Pacmo3naBats, BOCIpOU3BOANTE, HAOMIOAATD SBJICHNUS: HCIIAPEHUE, KOHICHCAIINS,
KUIIEHUE.

Onucwisams ceoticmea nacviyennoo napa. Co30asams KOMNbIOMeEpPHble MOOEIU
OUHAMUYECKO20 PABHOBECUSI.

Hzmepamb 61axcHocms 6030yXa ¢ NOMOWBIO SUSPOMEMPA U NCUXPOMEMPAL.
Onucvlgams ycmpoucmeso 2ucpomempa u ncuxpomempa. Onpedensams OMHOCUMETbHYIO

1-8
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BIIACHOCb NO Ncuxpomempuyeckol mabauye. Onpedenims abCOMOMHYIO GAAANCHOCTD
6030yXxa, napyuaibHoe 0asieHue, OMHOCUMENbHYIO BIAMNCHOCHb 6030YXA, MOYKY POCbL 8
KOHKPEMHbIX CUMY AYUSIX.

Haxooumos 6 numepamype u Unmepnueme ungopmayuio, 20mosums npeseHmayuu u
CO00WeHUs O GIUAHUY BNANCHOCINU 8030YXA HA NPOYECCHL ICUSHEOEANENbHOCIU
uenogexa.

Kuaxocru (14)

Monens CTpoeHUs! JKUAKOCTH.
IToBepXHOCTHOE HATSKEHUE.
Cmauusanue u necmauuganue.
Kanunnapu.

[epeuncisiTh CBOWCTBA KUIKOCTH U OOBACHITH UX C TIOMOIIBEO MOJICITH CTPOCHUS
JKHIKOCTH, co3MaHHo# Ha ocHoBe MKT.

JlaBaTh onpeeneHne MOHATHI: CHIla MOBEPXHOCTHOTO HATSDKEHMS, KO3 UIreHT
MOBEPXHOCTHOTO HATSKEHHUS, HOBEPXHOCMHASL IHEPSUSL.

Pacrnio3HaBaTh U BOCIIPOU3BOIUTH TPUMEPHI TIPOSIBICHHS ACHCTBHUS CHITBI
MOBEPXHOCTHOTO HATSKEHUSL.

Onpedensims cuny HOBEPXHOCMHO20 HAMSAICEHUS, KOIDPuUYyLUEeHm NOBEPXHOCMHO20
HAMSAANCEHUS, NOBEPXHOCIHYIO IHEPSUIO HCUOKOCU 8 KOHKPEMHBIX CUMYAYUSIX.
Paznuyams cmauusarowue u ne cmauusaiowue NOBEPXHOCMb HCUOKOCHIU.
O0vACHAMb NPUYUHY OBUNCCHUS HCUOKOCMU NO KANWLISIPHBIM MPYOKAM.
Paccuumvisams 6bicomy noousimust (ONYCKaHusy) HCUOKOCMU NO KANULISAPY.
Haxooumb ¢ rumepamype u Uumepueme unghopmayuio, 20moeums npe3eHmayuu u
COOOWEHUsL 0 NPOSIGIEHUU OClICMBUSL CUTIbL NOBEPXHOCTIHO20 HAMSNCEHUSL 8 HCUBOTL U
HeCUBoL npupode, Ha NPOU3800cmae.

Teépabie Teaa (14)

Kpucrammmueckue u amopHble Tena.
Moodenv cmpoenus mgépovix me.
MexaHnnueckue cBOCTBa TBEPABIX TEJ.
JKunkue kprcTaisl.

Haeamv onpedenenue nowssmuil. KpUcmaiuieckoe meno, amopQroe meno, aHuzo-
mponus.

HasbiBarh cxozcTBa 1 pa3nuuus TBEPIBIX TEN, aMOPQHBIX TEJl, XKUKUX KPUCTAILIOB.
[MepeuuncsiTh CBOMCTBA TBEPABIX TEIT U OOBACHAMb UX C NOMOULIO MOOEIU CHPOEHUSL.
Hemoncmpuposams ocobennocmu cmpoenus KpUCmaiiudeckux U amop@pHbix meépovix
mel, UCnoab3ysi 00bEMHbIE MOOeIU Kpucmaiios. IIpugooums npumepsvl npoyeccos,
HOOMBEPIHCOAIOUUX CXOOCMBO U PAZIULUSL CBOUCTE KPUCMALIUYECKUX U AMOPPHBIX
MeEpobIX mei.

Haxooums 6 Humepueme u 0onoaHumenvHou aumepamype c6e0eHust 0 CGOUCM8eax u
NPUMEHEHUU KPUCTATIUYECKUX U AMOPDHBIX MAMEPUATO8.

T'omosums npesenmayuu u COOOWEHUs NO U3YUEHHLIM MEMAM (803MONCHbIE TEMbL
npeodcmaeieHvl 8 yueOHuKe).

1-8

OcHoOBBI
TePMOIMHAMMKH (74)

BuyTpenHss sHeprusi.
TepmoauHaMuyeckas cuctema u eé
paBHOBeCHOE cocTosiHue. Pabota u
TerIoneperada Kak CrocoObl M3MEHEHUS
BHYTpeHHeH 3Hepruu. Konnuectso
TEIIOTHL. TermmoéMKkocTh. Dazosble
nepexoovl. YpaBHEHHE TEIIOBOTO

Gananca. [TepBblii 3aKOH TEPMOIMHAMHKH.

AnrabaTHBIIA TIPOIIecC.
HeoOpaTtuMocTh TEIUTOBBIX MPOIECCOB.
IIpeoOpa3oBaHus SJHEPTUH B TEILIOBBIX
mammHax. KIIJI TermmoBeIx MammH.

JlaBatb omnpeneiieHUe MOHATHI: TepMOANHAMHYCCKAsI CUCTEMa, H30IHPOBaHHAS
TEPMOJAMHAMHYCCKAsI CHCTEMa, PABHOBECHOE COCTOSHHUE, TEPMOJMHAMUYCCKUI
MpOIIeCC, BHYTPEHHSISI SHEPT U, BHYTPEHHSISI SHEPT U UICATBHOTO T'a3a, TCII0EMKOCTB,
KOJIMYECTBO TEIUIOTHI, y/Ie/IbHAS TEIUIOTA IUIABJICHNUS, YACAbHAS TSILIOTa
mapooOpa3oBaHusl, yAeIbHAs TCIJIOTA CTOPAHUS TOILUIMBA, paboTa B TEPMOAMHAMHUKE,
aouabammuulii npoyecc, OOPATUMBIN MPOLIECC, HEOOPATUMBIN MpoIiece, HarpeBaTelb,
XOJIOMUIIHHUK, pabouee TeJo, TeTIoBoM aeurarens, KI1J[ TerioBoro aBuratesns.
Pacrmo3HaBaTh TEpMOAMHAMIYECKYIO CUCTEMY, XapaKTEPH30BaTh €€ COCTOSHUE U
MPOIIECCHI U3MEHEHHUST COCTOSTHUSI.

OnwuckIBaTh CIOCOOBI U3MEHEHHUS COCTOSHUS TEPMOINHAMHYICCKON CHCTEMBI Ty TEM
COBEPILICHUSI MEXaHUYECKOW pabOThI U MPU TEILIONEpeIaye.

CocraBiisiTh ypaBHEHHE TEINIOBOTO OanaHca B KOHKPETHOW CUTYaIi. BBIYUCISTS,
UCIIOJIb3Ysl COCTABICHHOE YPABHEHNE, HEM3BECTHBIC BEJTHMYHMHBIL.

OmnpeensiTh 3HAUCHUS] BHYTPSHHEH SHEPTUHU UICANTBHOTO ra3a, U3MeHEHHEe BHYTPEHHE!
SHEPTHHU HJEaJbHOTO Ta3a, padoThl HACAIBHOIO ra3a, paboThl HaJl HACAIBHBIM Ia30M,
KOJIMYECTBA TCIUIOTHI B KOHKPETHBIX cUTyalusax. Onpenensth 3HaueHue padoTh
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WIeaJbHOTO Ta3a 1o rpaduKy 3aBHCHMOCTH JIaBICHUS OT 00BEMa Ipu n300apHOM
mporecce.

DopMyIUPOBATH NEPBBINA 3aKOH TEPMOAMHAMUKH.

CocTaBnsaTh ypaBHEHHE, ONMCHIBAOIIEE TIEPBBIA 3aKOH TEPMOJIMHAMUKH, B KOHKPETHBIX
CUTYaLUAX JUIS H30IPOLIECCOB B UI€ANBHOM ra3e. BeUuCIATh, HCHONb3ys
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHBIC BEJIMUHHBIL.

Paznnuate obpaTumble 1 HeoOpaTuMBbIe nporeccsl. [loaTBepknaTh npuMepamMmu
HEoOpaTUMOCTh TEIUIOBBIX ITPOIIECCOB.

[TpuBOANTH IPUMEPHI TEIUIOBBIX JBUTATENEH, BBIACIATH B IPUMEPaxX OCHOBHBIC YaCTH
JIBUTaTeJIed, ONUCBIBATh MPUHLMI AeiicTBUsl. Boruncnates 3Hauenus KIIJ{ TeruioBoro
JIBUTATEJIsl B KOHKPETHBIX CUTYaIUsX.

Haxoauts B muteparype u VHTEepHETE MH(DOPMALHIO 0 POOIEMaX YHEPTETUKH U
OXpaHe OKpYXaromeil cpebl.

VY4acTBOBaTh B TUCKYCCHH O NMPOOJIeMax 3HEPIreTHKH U OXpaHe OKpY’Karoliel cpeasbl,
BECTU AUAJIOT, OTKPBITO BBIpAXXaTh U OTCTAMBAaTh CBOIO TOYKY 3pCHUS, BHICTYIINBATH
MHEHHE OIIIOHEHTA.

OCHOBBI JIEKTPOAUHAMMUMKMU (16 v)

DuekTpocTaTuka (6 u)

OnexTpuueckuii 3apsaa. 3akoH
COXpPaHEHHUS IEKTPUIECKOT0 3apsa.
DNEeKTpUUECKOe B3aUMOICUCTBUE. 3aKOH
Kynomna.

Bnusxooeticmsue u danvnooeticmaue.
Hanpsok€HHOCTB M MOTEHIHAT
IIEKTPOCTATHIECKOTO ITOJIS, CBSI3b MEXKIY
HUMH.

JIuauy HanpsKEHHOCTU U
OKBHUIOTEHINATbHBIE TOBEPXHOCTH.
[TpuHIMT CYNEepIO3UIIMHN IEKTPUIECKUX
noJiel. Pa3zHocTh MOTEHLIMATIOB.
I1Ipo6oonuku u Ousnekmpuxu 6
NEKMPUYECKOM HOJIe.

OnekTpudeckas éMkocThb. KoHmeHcaTop.
Duepeus anekmpuyecko2o nos.

JlaBaTh olnpenencHue MOHATUH: 2IEKTPUUECKUN 3aps, JIEMEHTapHbIN 3JIEKTPUUECKUM
3apsill, TOYSYHBIN 3JIEKTPUUECKUH 3apsiil, CBOOOIHBIH NIEKTPUUECKUH 3apsil,
9NEKTPUYECKOE I10JIE, HANPSKEHHOCTD 3JIEKTPUYECKOrO MOJIs, JIMHUU HAIPSKEHHOCTU
3JEKTPUUECKOTO MOJsI, OJHOPOJHOE IEKTPHUECKOE TOJI€e, TOTEHIMAN HIEKTPHUECKOrO
HOJIs1, PA3HOCTh MOTEHIUAJIOB, SJHEPTUsl SNEKTPHUUECKOTO MO, SKBUIOTECHIIHANbHAS
MOBEPXHOCTb, INEKTPOCTATUIECKAsd HHAYKIHS, TOISIPU3aALHsl JUIIEKTPUKOB,
JUAIEKTPUYECKasi IPOHUIAEMOCTb BEIIECTBA, AEKTPOEMKOCTh, KOHAEHCATOP.
PacniozHaBaTh, BOCIIPOM3BOAUTE U HAOIIOAATH PA3INYHbIE CIIOCOOBI JIEKTPU3ALIHU Tell.
OOBACHATD ABJICHHE DJIEKTPU3AIIH HA OCHOBE 3HAHUI O CTPOCHHUH BEIIECTBA.
OnwucheIBaTh U BOCIPOU3BOJUTH B3aUMOJICHCTBHE 3apsKEHHBIX TEIl.

OnwuchIBaTh MPUHIHI AEHCTBUS 3IeKTpoMeTpa. PopMyIHpOoBaTh 3aKOH COXPAaHEHUS
3JEKTPUUYECKOTO 3apsilia, YCIOBHS €ro MPUMEHUMOCTH. COCTaBIIATh ypaBHEHUE,
BBIpa)KaIONIee 3aKOH COXPAHEHHsI ANEKTPUUYECKOT0 3apsA/a, B KOHKPETHBIX CUTYalUsX.
BrruncnaTe, HCOB3Ysl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIEC BEIMYHHEI.
®opmynupoBaTh 3akoH KynoHa, ycnosus ero npuMeHuMocTd. CocTaBIsATh ypaBHEHHUE,
BhIpakarouiee 3akoH KyJioHa, B KOHKPETHBIX CUTyalUX. BbIUNCIATE, UCIIONB3YS
COCTAaBJIEHHOE YPaBHEHUE, HEU3BECTHBIE BEJIMUUHBL. BHIUHCIATL 3HAaUEHUE
HaNpspKEHHOCTH I10JI TOUEYHOI'O AJIEKTPUUECKOI0 3apsa, ONPEAeATh HallpaBJIECHUE
BEKTOpA HaIIPsLKEHHOCTU B KOHKPETHOM cuTyauuu. @opMyaupoBaTh IPUHLUIT
CYTIEPTIO3UIINH HIEKTPUIECKUX moJieil. OnpeaensaTe HalpaBiICHNE U 3HAYEHUE
pe3yIbTUPYIOLIEH HANPSHKEHHOCTH ANEKTPUUYECKOTO MOl CUCTEMBI TOUEUHBIX 3apsIOB.
Iepeuucaamo ceolicmea TUHUT HANPSAINCEHHOCMU DNEKMPUYecKo2o noas. Y1300paxars
JJIEKTPUYECKOE T10JI€ C TIOMOIIBIO JIMHUH HanpsHkEHHOCTH. Pacio3HaBaTh U M300paxarth
JIMHUY HAIIPSDKEHHOCTH 110JI1 TOYEYHOIO 3apsa, CUCTEMbI TOUEYHBIX 3apsI0B,
3apsKEHHON MIIOCKOCTH, IBYX (HECKOIbKUX TIApaUIeNIbHBIX INIOCKOCTEH, wapa, cgepei,
Yununopa,; OXHOPOIHOTO U HEOJHOPOIHOTO IEKTPUIECKHX MOJICH.

OmnpenensaTs N0 JINHNAAM HANPSDKEHHOCTH SIIEKTPUYECKOTO TOMS 3HAKK M XapaKTep
pacrpeneneHust 3apsaaoB.

Onucvieams nogedenue npoeoOHUKOS U OUINEKMPUKOS 8 INEKMPOCMAMULECKOM HOTe
Ha OCHO6€ 3HAHULL O CIPOEHUU 6eljecmea.

Pacnosnasams u 60cnpouzsooums Aenenus 2NeKMpoCmamuieckoi UHOYKyuu u
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nOAAPUAYUU OUITEKMPUKOB.

Teopemuuecku npedckazvlgams Ha OCHOBAHUU 3HAHUL O CIPOEHUU 8elyecmad
noseoeHue nPoBOOHUKO8 U OUILEKMPUKOE 8 deKmpuieckom noie. ObocHosvieams u
OmMCmMausams ceor Mo4Ky 3peHus.

Cocmagname paseHcmea, c6:3vl8aioujue HanPANCEHHOCMb JNIEKMPUYECK020 NoJs 8
OUBNIEKMPUKe C HANPSAANCEHHOCHIbIO HEUHE20 JJIeKMPU1ecko2o nojis. Beruucasme,
UCNONBL3YSL COCNABIIEHHOE YPABHEHUE, HeU3BECTNHbLE GETUYUNDL.

Onucvleams npuHyun Oetucmeusi INeKmpoCmamuiecKo 3aujumal.

OnpenensaTs MOTEHINAT YIEKTPOCTATHIESCKOTO IO B JaHHOW TOUKE OIS OIHOTO U
HeCKOIbKUX TOUCUHBIX JCKTPUICCKUX 3aPSIOB, NOMEHYUATbHYIO IHEPSUID
ANEKMPUYECKO20 3aPA0a U CUCIEMbL IIeKMPUYECKUX 3aps008, Pa3HOCTh MOTECHIINAJIOB,
pabomy 371eKmpocmamuyecko2o nois, HaupsHKeHNE B KOHKPETHBIX CHTYaIUsX.
CoCTaBIsITh yPAaBHCHHS, CBSI3BIBAIOIINE HAMPSHKEHHOCTH 3JICKTPHUCCKOTO OIS C
Pa3HOCTHIO MOTCHIUATIOB. BBIUUCIIATH, UCTIONB3Ys COCTABICHHOE YpaBHEHHE,
HEHM3BECTHBIC BEMYHHBL. 300pakaTh SIKBUIIOTCHIIMATBHBIC TOBEPXHOCTH
AJIEKTPUYECKOro MoJIs. Pacmo3HaBaTh U BOCIIPOU3BOIUTH SKBUIIOTCHIIMAIHHEIC
MTOBEPXHOCTH TIOJISI TOYSYHOTO 3aps/a, CHCTEMBl TOUCUHBIX 3apsIOB, 3apPsDKCHHOM
TUTOCKOCTH, IBYX (HeCKOIbKuX) apaIIeTBHBIX TUIOCKOCTEH, wapa, cgepsl, yuruHopa,
OJTHOPOJHOTO M HEOTHOPOIHOTO AIEKTPUIECKUX 1moieil. OOBSCHATh YCTPOHCTBO,
TIPUHIAI JCHCTBUS, IPAKTUISCKOE 3HAUCHUE KOHICHCATOPOB. BRIUNCIATE 3HAYCHNUS
3NIEKTPOEMKOCTH IJIOCKOTO KOHICHCATOPA, 3apsiia KOHICHCATOpa, HAPSHKCHUS Ha
00KJIaIKax KOHICHCATOPA, TAPAMETPOB IIOCKOTO KOHACHCATOPA, SHEPTUH
ANIEKTPUYECKOTO TOJIS 3aPsDKEHHOT0 KOHJICHCATOPa B KOHKPETHBIX CUTYAIHsIX.
Paccuumvieams 0b6wyro émrxocms cucmemvl KOHOEHCAMOPO8.

Haxoauth B HTEpHETE M AOMOIHUTENBHOI JMTEpaType HHPOPMAIHIO 00 OTKPBITHH
3JIEKTPOHA, UCTOPHU U3YUCHHS DIIEKTPHICCKUX SIBICHIHA. [ OTOBUTH Mpe3eHTAINN 1
COOOIICHMS IO M3YYCHHBIM TeMaM (BO3MOKHBIC TEMBI PE/ICTABICHBI B YICOHHKE).

3aKOHBI NOCTOSTHHOTO
Toka (6 4)

ITocTosiHHBIHN 2nexTpuyeckuit Tok. Cuina
Toka. ConmpoTUBIIEHUE.
ITocnenoBarensHOE U MapajuIeIbHOE
COeIMHEHUS TIPOBOTHUKOB.

Pabora u MouTHOCTH TOKA. 3aKOH
Joxoyns-Jlenua.

Onexrponsmkymas cuia (3C).

3axon OMa 115 TOJTHOM 3MEKTPUYECKOM
LETH.

JlaGoparoprbie pabOTHI:

1. ITocnenoBaTensHOE M MAPAUICITBHOE
COEIMHEHUS TIPOBOTHUKOB.

2. M3mepenune DJIC UCTOUHMKA TOKA.

. Uccneoosanus:

1. HUccneoosanue 3asucumocmu
HANPANCEeHUS. HA NOJIOCAX UCTNOYHUKA
MOKA OM CUIbL MOKA 6 Uenll.

2. Hccnedosanue 3a6uUcumocmu Cuibl
MOKa uepe3 IAMROUKY OM HANPSNCEHUS
Ha Hell.

JlaBatb omnpe/eieHue MOHATHI: AIEKTPHUYSCKUI TOK, CHIIa TOKA, BOJIbT-aMIIepHAS
XapaKTEepUCTHKA, JEKTPUUECKOE CONPOTHBIICHUE, CTOPOHHHUE CHJIIBI, JIEKTPOIBIDKYIIAS
cuia. [lepeuncnaTs ycIoBHs CYIIECTBOBAHUS 3JIEKTPUIECKOTO ToKa. Pacro3HaBaTh u
BOCTIPOM3BO/IUTH SIBJICHHE AJIEKTPUIECKOTO TOKA, JEHCTBUSA SJIEKTPUIECKOTO TOKA B
IIPOBOAHUKE. OOBIACHITE MEXAHN3M SIBJICHUH HA OCHOBAHWUY 3HAHHUI O CTPOCHUUN
BEIIIECTBA.

COS’()ClGClmb KOMnbrOomepHbvle Mmooenu JJIEKMpU4ecKoco moka.

[Tonb30BaThCst aMIIEPMETPOM, BOJIILTMETPOM, OMMEMPOM. YIUTHIBATH OCOOCHHOCTH
N3MEpEeHNs] KOHKPETHBIM MPHOOPOM U MPaBWIIA MOJKITIOYESHHUS B DIIEKTPUUYECKYIO LETIb.
HccnenoBaTh SKCIIEPUMEHTAIBHO 3aBHCUMOCTH CHIIBI TOKA B IIPOBOJIHUKE OT
HaNpsOKEHUS U OT CONPOTHBIICHUS MTPOBOIHIKA. CTPOUTH rpadMK BOIBT-aMIEPHON
XapaKTePUCTHKH.

DopmynupoBaTh 3akoH OMa JJIs y9acTKa IeIH, YCIOBHS €ro MPAMEHUMOCTH.
CocTaBsTh ypaBHEHHE, ONKChIBaroIee 3akoH OMa [JIs ydacTKa ey, B KOHKPETHBIX
CUTyalMAX. BbIUNCIIATE, HCNOIB3YsI COCTABIEHHOE YPABHEHUE, HEU3BECTHBIE 3HAUCHUS
BEIUYHH.

PaccunteiBaTh 00IIIE€E CONPOTHUBIIEHUE YUaCTKa LETIN MTPH TI0CIIEI0BATEILHOM U
MapajieIsHOM COSAMHEHISIX TIPOBOAHUKOB, NPU CMEULAHHOM COeOUHeHUU
npoB80OHUKO08. BEITTOTHATE PacyeThl CHJI TOKOB M HANIPSDKCHUN B Pa3IHMIHBIX (B TOM
YHCIIE B CIOYKHBIX) AIEKTPHUCCKUX IICTIAX.

DopMyIUPOBaTh U UCTIOIH30BaTh 3aK0H J[xoyns-JIenna. OnpenensaTs padoTy u
MOIITHOCTb MEKTPHUYECKOT0 TOKA, KOJTMYECTBO TEILUIOTHI, BEICIAIONICHCS B IPOBOTHHKE

1-8

16




3. Uccredosarnue nacpedarus 600bi
Hazpesamenem HeOOILUIO MOUWHOCHIU

C TOKOM, TIpH 33/IaHHBIX MTapaMeTpax.
DopmynupoBaTh 3aK0H OMa IS TIOJTHOW IeTIH, YCIOBHS €r0 IPUMEHHMOCTH.
CocTaBiTh ypaBHEHHE, BRIpaXxaromee 3akoH OMa JJIsl TI0JTHOM 1eTTH, B KOHKPETHBIX
cUTyanusax. PaccunTrIBaTh, HCTIONB3YS COCTaBICHHOE YpaBHEHHE, HEHN3BECTHBIE
BCJIMYHHEI.

W3MepsTh 3HaUCHHUE ANIEKTPOABIDKYIICH CHIIBI, HAPSHKCHUE U CHITY TOKa HA Y4aCTKE
I[ETH C TIOMOIIBIO BOJIETMETPA, aMIIepMeTpa U IU(POBBIX JaTYHKOB HANIPSDKECHUS U
cuitbl Toka. CoONIOIAaTh MpaBwiia TEXHUKK 0€30IIaCHOCTH IPHU pab0Te ¢ HICTOYHUKAMHU
TOKa.

PaGoraTs B mape, rpymie Ipy BEIIOTHEHNH MPAKTHICCKIX 3a1aHUI.

Haxonuts B nmuteparype u HTEpHETE HHGOPMAIIHIO O CBS3H JIEKTPOMArHUTHOTO
B3aUMOJICHCTBHS C XUMHYCCKIMH PEaKIUIMHI U OMOIOTHIECKUMH TIpoIieccaMu, 00
HCIIOJIb30BaHUH DJICKTPHUYCCKHX SIBIICHUH KUBBIMH OPTraHU3MaMH U T. 1.

['0TOBUTH MPE3CHTAIIMK U COOOIICHUS 10 U3YUYCHHBIM TeMaM (BO3MOKHBIC TEMbI
MIPEICTaBJICHBI B YYEOHHKE).

Buinonnams dononnumenshuie ucciedosamensekue pabomol HO U3y4eHHbIM MeMaM
(803MO0ICHbIE MEMbL NPEOCMABIeHbL 8 YYeOHUKe).

DJIeKTPUYECKHUI TOK B
pa3auvHbIX cpeaax (4 4)

DJeKTpOHHAs! IPOBOJAUMOCTH METAJLIOB.
3aBHCHMOCTH COIPOTHUBIICHHUS
MPOBOJIHMKA OT TEMIIEPATYPBI.
Ceepxnposooumocm b.

DNEeKTPUIECKUIl TOK B IOJIYIIPOBOAHUKAX.

CoOcTBeHHas! U IPUMECHas
MPOBOJUMOCTH.

p-N-nepexof. DAEKTPUUECKUl TOK B
3IEKTPOIUTAX.

ONeKTpUYecKui TOK B BaKyyMe U ra3ax.

JlaBatp ompeneneHue MOHATHI: HOCHTEINHN YJIEKTPUIECKOTO 3aps/a, IPOBOIMNMOCTb,
€8epXnpPo8ooUMOCHb, COOCTBEHHAS IPOBOJMMOCTD, IIPUMECHAS IIPOBOAUMOCTS,
3JIEKTPOHHASI TPOBOIUMOCTb, JBIPOTHAS IIPOBOAUMOCTE, P-N-TIEPEXO0I, BAKYYM,
TEPMOAJIEKTPOHHASI IMUCCHSL, DIIEKTPOJIN3, Ta30BbIN pa3psii, peKOMOMHAINS,
HMOHU3AIH, CAMOCTOSATENBHBIN pa3psisl, HECAaMOCTOSATENBHBIN pa3psia, niasma.
Pacrio3HaBaTh 1 OMUCHIBATH ABJICHUSA MPOXOXKICHUS 3JIEKTPUIECKOT0 TOKa Yepes
MIPOBOIHUKH, TOJYIPOBOJIHUKH, BaKYYM, 3JIEKTPOJHTHI, Ta3bl.

KadecTBeHHO XapaKTepH30BaTh SJICKTPHUCSCKUI TOK B CpeJie: Ha3bIBAaTh HOCHUTEIH
3aps/I0B, MEXaHU3M HX 00pa30BaHMUs, XapaKTep ABIDKEHUS 3aPsI0B B AJIEKTPHISCKOM
TMOJIE U B €T0 OTCYTCTBHUE, 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKCHUS, 3aBUCHMOCTD CHIIBI
TOKa OT BHEIIHUX YCIIOBHH.

Teopemuuecku npedckazvlams HA OCHOBAHUU 3HAHUL O CIMPOEHUU 8elecmad
Xxapakmep Hocumerneli 3aps008 8 PA3IUYHbIX CPeoax, 3a8UCUMOCHb CONPOMUBTEHUs
NPOBOOHUKO8, NOJIYNPOBOOHUKOS U DJIEKMPOAUmos om memnepamypsl. Ilpueooums
npumepsl Pu3UYeCKUX IKCNEPUMEHMO8, ABNAIOUUXCA KPUMEPUAMU UCIUHHOCTU
meopemuyeckux npedckazanuii. O60CHOBbIBAMb U OMCMAUBAMb CE0U NPEONOLONCEHUSL.
[lepeuncisiTb OCHOBHBIE MOJIOXKEHUS TEOPUU HIEKTPOHHON TPOBOAUMOCTH METAJIOB.
Brruucnare 3HaueHUs CpeaHe CKOPOCTH YIOPAIOUEHHOTO IBUXKEHHSI SJIEKTPOHOB B
MeTaljie Mo IeUCTBUEM JIEKTPUUECKOr0 MOJIsl B KOHKPETHOM cutyauu. OnpenensaTh
COTIPOTHBIICHHE METAJUINIECKOTO IIPOBOAHUKA TP TaHHOH TeMIepaType.
OxcnepumenmanbHo uccie008ams 3a8UCUMOCb CONPOMUBLEHUS MEMALIUYECKUX
NPOBOOHUKOG O MEeMNepamypbl.

IIpusooums npumepsl c8epXNPOBOOHUKOS, NPUMEHEHUS CEEPXNPOBOOUMOCTIIL.
Ymounsamo epanuyvl npumenumocmu saxona Oma 6 ca3u ¢ Cyujecmeo8anuem seieHus.
CBEPXNPOBOOUMOCTILL.

[TepeuncisiTb OCHOBHBIE MOJIOKEHUS TEOPUH AIEKTPOHHO-IBIPOYHOM IPOBOIUMOCTH
MOJIyIIPOBOJIHUKOB.

[TpuBOANTE MPUMEPHI YUCTHIX NOITYIPOBOJHUKOB, IIOIYIIPOBOAHUKOB C JOHOPHBIMH U
AKIENTOPHBIMU TIPUMECSIMHU.

OxcnepumenmanbHo Uccie008ams 3a8UCUMOCTIb CORPOMUBTEHUS NOTYNPOBOOHUKOE OM
memnepamypbl U 0C8eujeHHOCMU.

ObvacHuams meoputo npogodumocmu p-N-nepexooa. Ilepeuuciams ocHoHble c80UiCMBA
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p-N -nepexooa.

[TpuBOANUTH IPUMEPHI HCHONB30BAHMUS MTOTYIPOBOIHUKOBBIX IPHOOPOB.
[TepeuncsiTe yCIOBUS CYIIECTBOBAHHS SIEKTPHIECKOTO TOKA B BaKyyMe. [IpuMeHATh
3HaHMA O CTPOCHUH BEIIECTBA IS ONUCAHHS SBJICHHUS TEPMOIIEKTPOHHON SMHUCCHH.
OnuchIBaTh NPUHIMIT ASHCTBUS BAKYYMHOT'O AMOJIA, SJIEKTPOHHO-TIy4€BOH TPYOKH.
[TpuBoAMTH TPUMEPHI HCHOJIB30BaHUS BaKyYMHBIX TPUOOPOB.

OOBsICHATH MEXaHN3M 00pa30BaHUs CBOOOIHBIX 3apsI/IOB B paCTBOpAx M paciiaBax
JNIEKTPOJIUTOB.

OmnuchIBaTh 3aBUCUMOCTB COIPOTHUBIICHNUS SIEKTPOIUTOB OT TEMIIEPATYPHI.
[TpuBOANUTH IPUMEPHI HCIONB30BAHMUS JIEKTPOIIH3A.

OOBsICHATD MEXaHN3M 00pa30BaHUs CBOOOIHBIX 3apsI/IOB B ra3ax.

[TpuMeHATH 3HaHUS O CTPOCHUH BEILECTBA IS OIMCAHMS SIBICHUI CaMOCTOSTEIIEHOTO 1
HECaMOCTOSITENIbHOTO Pa3psiioB.

Pacnio3HaBaThb, IPUBOIUTH IPUMEPBI, IEPEUHUCIISATH YCIOBUS BOSHUKHOBEHHS
CaMOCTOSATENIFHOTO M HECaMOCTOSATEIIFHOTO Ta30BBIX Pa3psAIOB, Pa3IMUHBIX THIIOB
ra30BbIX Pa3psIoB.

[TpuBOANUTH MTPUMEPHI HCIONB30BAHMUS ['A30BBIX PA3PsIIOB.

Haxoauts B nteparype u HTepHETE HH(OPMAIIUIO 10 331aHHOH TEME.
[TepepabaTbiBaTh, aHATM3UPOBATH U IPEACTABIATH HHPOPMAIHIO B COOTBETCTBUH C
MOCTABJICHHBIMH 3a/1a4aMH.

I'oTOBUTH Npe3eHTaIK U COOOIIEHHS 110 U3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEICTAaBIICHbI B YUCOHUKE)

Pe3eps (74)

11 knacc (68 yacoB)

OCHOBBI 3JIEKTPOAUHAMMUKH (ITPOJOJIZKEHHUE) (9 v)

MaruutHoe moJie
S

MaruutHoe nosie. UHyKuust
MarHuTHOTO 1oJist. BekTop MarHuTHOU
WHIYKIIAH.

JlelicTBre MarHUTHOTO MOJISl Ha
MPOBOAHUK C TOKOM M JBUKYLIYIOCS
3apSKEHHYIO YacTHUILY.

Cuna Amnepa. Cuna Jlopenua.
IIpaBuno neBoil pyku.

MarHnuTtHble CBOWCTBa BELIECTBA.
Maenumnas 3anuce uHgopmayuu.
Onexmpouzmepumenvhvie npudoOpwL.

JlabopaTopHast paboTa:
W3mepenne cuitbl B3aUMOJICHCTBUS
MarHMTa U KaTyIIKH C TOKOM.

JlaBath omnpe/e/ieHUE MOHATHI: MATHUTHOE T10JI€, MHAYKIIMS MAarHUTHOTO TOJIS,
BUXpEBOE TI0JIe, cuiia Amriepa, cuiia JlopeHua, GpeppomarHeTuk, 10MeH, TeMieparypa
Kropu, macnumnas nponuyaemocms seujecmaa.

JlaBath onpejeneHne eANHUIBI HHAYKIIMA MATHUTHOTO TIOJIS.

[MepeyuncisiTh OCHOBHBIC CBOHCTBA MATHUTHOTO TOJIS.

H300pakaTh MAarHUTHBIC THHUU IIOCTOSTHHOTO MAarHHUTA, MIPSIMOTO IMPOBOJIHUKA C TOKOM,
KaTyIIKA C TOKOM.

Habnromats B3aMMOAECHCTBUE KATYIIKKA C TOKOM M MAarHWTA, MATHUTHOM CTPEJIKH U
MIPOBOIHHMKA C TOKOM, ACHCTBHE MATHUTHOI'O TOJIS HAa JBHKYIYIOCS 3apPSKEHHYTO
YACTHILY.

DopMyIupoBaTh 3aKOH AMITEpa, Ha3bIBaTh MPAHMIIBI €0 IPUMEHUMOCTH.
OnpenensTe HANpaBICHUE JTUHAN WHTYKIIMA MATHUTHOTO ITOJIS C TOMOIIBIO TIPaBUIIa
OypaBumKa, HAIIPaBJICHUE BEKTOPOB CHJIBI AMITlepa U cHuibl JIopeHIa ¢ MOMOIIBI0
MpaBUJIa JICBOH PYKH.

[MpumensTh 3aKk0H AMIiepa 1 GopMyITy AJIsl BEIYHCICHUS CHIIBI JIopeHIIa mpy perieHuu
3a1a4.

ObvscHamb PpUHYUN padbomvl YUKIOMpOoHa U Macc-chekmpozpaga.

[epeuucsiTh TUIBI BEMIECTB [0 MArHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOWCTBA AMA-,
napa- u peppoMarHeTHKOB.

W3mMepsTh cuity B3auMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa.

Hccnedosams macnummusle coucmea mej, U320MOGIEHHbIX U3 PASHBIX MATNEPUAILO8.
PaboraTh B mape npu BBINOJIHEHUH MIPAKTUYCCKHUX 3aIaHHI, B TIAPE U TPYIIIC MPH
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pELICHUH 3a/1a4.

ObvacHamb NPUHYUN OeliCmeus 31eKmpousMepumebHblx npubopos,
2POMKO20BOPUMEIL U DNIEKMPOOGUSAMEN.

Haxonuts B nmuteparype u UaTepHeTe HHMOpManuio o BkiIage Ammepa, JlopeHa B
M3y4eHUE MarHUTHOTO MOJIst, pycckoro gusnka CToNeToBa B HCCIIETOBAHUE MarHUTHBIX
CBOMCTB (hpeppOMarHeTHKOB, O IPUMEHEHUH 3aKOHa AMIIepa, IIPaKTUUECKOM
WCIIOJIb30BAHHUU JICHCTBHSI MAarHUTHOT'O ITOJISI HA JBIDKYIIMICS 3apsii, 00 YCKOPUTENSX
3JIEMEHTAPHBIX YaCTHII, O BKJIa/Ie POCCHHCKHX YUEHBIX B CO3/IaHHE YCKOpUTEIeH
3JIEMEHTAPHBIX YaCTHLI, B TOM 4rcie B OObeIMHEHHOM HHCTUTYTE SIIEPHBIX
uccnenoBarnii (OUSN) B r. IyOoHe u Ha anponHOM Kojutaiinepe B LIEPHe; 00
WCTIONb30BaHUN (pepPOMArHETHKOB, O MATHUTHOM I10JI€ 3eMJIH.

I'oToBHUTH MpE3eHTAINH U COOOIIEHHS 110 H3YYEHHBIM TeMaM (BO3MO>KHbIE TEMBI
IIPEJICTAaBJICHbI B yUeOHUKE).

3.JIeKTp0MaFHI/ITHaSI JlaBaTh omnpezeneHue NOHIATHI: IBIIEHNE 31E€KTPOMAarHUTHOW MHIYKIIUH, MarHUTHBII 1-8
4 notok, D/1C uHAyKIMH, UHAYKTUBHOCTh, caMouHAyKuus, 1C caMonHyKIn.
MHIYKIWAS (4 1) Pacrnio3HaBaTh, BOCIPONU3BOIUTh, HAOIIOAATH SIBJICHHE JICKTPOMArHUTHOW HHIYKIUH,
TIOKa3bIBaTh IPHYUHHO-CIICICTBCHHBIC CBSA3U IPH HAOM0qeHUN sBiieHus. Habmonates u
aHATM3UPOBATh AKCIICPUMEHTHI, IEMOHCTPUPYIOIIKE IpaBmiio JIeHa.
®dopmynupoBaTh mpaBuiio JIeHa, 3aK0H IeKTPOMArHUTHON HHAYKINH, Ha3bIBATh
TPaHUIIBI €T0 IPUMEHUMOCTH.
HccnenoBath siBlI€HUE DIIEKTPOMArHUTHONW WHAYKIIUH.
Ilepeuucnamo ycnosus, npu KOMopuvLX GO3HUKAEM UHOYKYUOHHBIL MOK 8 3AMKHYMOM
Konmype, kamyuixe. Onpeoensims pob JHCeNe3H020 CEPOSYHUKA 8 KamyuiKe.
Hzobpasicams epapuuecku snewHee u UHOYKYUOHHOE MacHummuble nos. Onpedesimo
HanpasieHue UHOYKYUOHHO20 MOKA 8 KOHKPEeMHOU CUMyayui.
OOBACHATH BOSHUKHOBEHUE BUXPEBOTO AIIEKTPHICCKOTO TOJIS U SJIEKTPOMATHUTHOTO
SIBieHUe PMEKTPOMATHUTHON HHAYKIUHU. | oIst. Onuceigams npoyecc 803uukHoseruss I C uHoyKyuu 6 08UdNCYyuwuxcs
Marnutssiit notok. [Ipasuio Jlenua. NPOBOOHUKAX.
3aKO0H 3IEKTPOMArHUTHOW WHYKIIHH. Ilpedcmasnsamo npunyun Oeticmeus 1eKmpo2eHepamopa U d1eKmpooOUHAMULECKO20
DNEeKTPOMAarHUTHOE TIOJIE. MUKPOGOHA.
Buxpesoe snexmpuueckoe nore. PaGotats B mape u rpymnie npu BEIOJHEHUH MPAKTUYECKUX 3aJaHUH, ITIAHUPOBATh
[IpakTudeckoe MpUMEHEHHE 3aKOHA DKCIIEPUMEHT.
3JIEKTPOMArHUTHON UHIYKIUH. [lepeuncnsaTe npUMepbI UCTIONb30BAHUS SIBICHUS DJIEKTPOMArHUTHOW MHIYKIUH.
Bosnuxnosenue 3/[C unoyxkyuu Pacmo3naBate, BOCIIPOU3BOANTE, HAOOIATE SBJICHUE CAMOMHIYKIIUH, TOKAa3bIBATh
O0BUIICYUWUXCSL NPOBOOHUKAX. MPUIHHHO-CJICJICTBEHHBIC CBSI3U MPH HAOIOACHUY SBIICHHS.
SIBneHue caMOMHAYKIUH. DopMyIUPOBATh 3aKOH CAMOUHIYKIMH, HA3bIBATh IPAHUILIBI €r0 IPUMEHUMOCTH.
HMHIYyKTUBHOCTS. [TpoBOAUTH aHAJTIOTHIO MEXTY CAMOWHIYKIINEH U MHEPTHOCTHIO.
DHeprus MarHUTHOTO TOJIst TOKa. Duepeus | OnpenensaTh 3aBUCUMOCTh WHAYKTUBHOCTH KaTYIIKX OT €€ IJTUHBI U TUIOIIAH BUTKOB.
2NIEKMPOMASHUMHO20 NOJIS. OnpenensaTh B KOHKPETHOW CUTYaIlMH 3HAYEHUS: MAarHUTHOTO 1oToka, DJIC nHayKImH,
OJ[C unoyxyuu 6 osudicyupuxcsa npogoonuxax, IJ1C caMOMHIYKIINH, WHIYKTUBHOCTD,
JlabopaTopHas paboTa: IHEP2UIO INEKMPOMASHUMHO20 NOJIAL.
HUccnenoBanue siBneHus Haxonuts B nmuteparype u MHTEpHETE HHGDOPMAIHIO 00 UCTOPUU OTKPBITHS SBICHUS
9JIEKTPOMArHUTHON UHIYKIUH. 9JIEKTPOMArHUTHOM UHIYKIMH, O BKJIaJle B U3YUYE€HUE 3TOTO SIBJICHHSI POCCUICKOTO
¢usuka 3. X. Jlenna, o 6opr0e ¢ NPOSIBICHUAMH IEKTPOMAarHUTHOW MHAYKIMU U €€
Koncmpyuposanue: WCTIOJIb30BaHUH B TIPOMBIIIUICHHOCTH. [ OTOBUTH NMPE3EHTAIIMH U COOOIICHHUS IO
Koncmpyuposanue anexmpoosucamensi. M3YYCHHBIM TeMaM (BO3MOJKHBIE TEMBI PEACTABICHBI B YUSOHHUKE).
KOJIEBAHUSA U BOJIHbBI (15 4)
MexannyecKue MexaHnuueckue KoneOaHusl. ‘I[aBaTI) OIpeJIeIICHUE MTOHATHH: KoJeOaHus, KoJicOaTeIbHAs CUCTEMa, MCXaHMICCKHE 1-8
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KoJedanus (3 u)

CBoOomubIe KOIeOanus.
MaremaTHuecKuil U NPy KUHHBII
MassTHUKU. [IpeBpamenns

SHEPTUH NPH KoJIeOaHNIX. AMIUINTYAA,
HepHoJI, YacToTa, (a3a KojaeOaHui.
BrIHyK1eHHBIE KOJIeOaHus1, pe30HaHC.

JlabopaTopHast paboTa:
OmnpeneneHne yCKOPEHHs] CBOOOTHOTO
HaJeHHs IIPY IIOMOLIN MasiTHHKA.

Hccnenosanue:
[Tpu 3aTyxanuu kojebaHU aMIUIUTY 1A
00paTHO MPONOPIIMOHATIbHA BPEMEHHU.

KoJIeOaHus, TapMOHNYIECKHE KoJieOaHMs, CBOOOTHBIE KOJIeOaHMsI, 3aTyXafoIIie
KoJIeOaHus, BRIHYKIEHHBIE KOJIeOaHHs, Pe30HAHC, CMEIICHUE, aMILUTUTYAa, IEPHO,
4acToTa, COOCTBEHHAS 4acTOTa, (asa.

HaseBats ycimoBus BOZHUKHOBEHHUS Koniebanuii. [IpuBoanuTs mprMeps! KojeOaTeIhHBIX
CHCTEM.

OnuchIBaTh MOJICITU «IPYKUHHBIN MasTHUKY, «MATEMaTHUCCKUN MasTHHUK.
[MepeuncasTe BUIBI KOIEOATETHHOTO ABMKEHHS, HX CBOWCTBA.

Pacnio3naBaTb, BOCIIPOU3BOANTH, HAOMIOAATH FapMOHHYECKUE KosleOaHus, CBOOOTHbIE
KoyeOaHus, 3aTyXaromue KojieOaHus, BEIHYKICHHBIC KOJIeOaHusI, pe30HAHC.
[NepeuncastTe cIOCOOBI MOTYIEHUS CBOOOIHBIX M BEIHYKJCHHBIX MEXaHHYECKIX
koseOannit. COCTaBIATh YpaBHCHHE MEXaHMUECKIX KOJIeOaHMil, 3aITUCHIBATh €r0
pemenne. OnpeneNnaTs N0 YpaBHSHUIO K0JIeOaTeIFHOTO IBIKCHUS TTapaMeTPhI
KoJsiebaHui.

[MpeacTaBnsTh rpadUuecku 3aBUICUMOCTb CMEIIEHHS, CKOPOCTH M YCKOPEHHS OT
BpPEMEHH IPH KOJIeOaHUIX MaTEMaTHYECKOro U MPY>KUHHOI'O MasiTHUKOB. OrnpenensTh
1o TpauKy XapaKTepUCTHKH KoJieOaHNi: aMIUTUTY Ty, IEPHOJ M YaCTOTY.
Hzo6pasicams epaguuecku 3a8ucumocnmo amniumyobl 8bIHYHCOEHHBIX KOJeOaHUull om
yacmomul 8blHydHCOarOWell cuibl. AHAIU3UPO8amMs UsMeHeHue 0aHHO20 2pagura npu
UBMEHeHUU mpeHUsl 8 cucmeme.

BrIanciaTe B KOHKPETHBIX CHTYalUsAX 3HAYCHUS Ieproaa KoeOaHuit
MaTeMaTHYeCKOT0 WM MPYXKUHHOTO MasTHUKA, SHEPTUH MasTHHUKA.

OOBSICHITH MIPEBPAILIEHUS SHEPTHU TIPH KOJEOAHUIX MAaTEMaTHYECKOTO MasgTHUKA U
rpy3a Ha MpyXXHHe.

Hccneoosams 3asucumocms nepuooa Koaebanutl Mamemamuiecko2o Masmiuka om e2o
ONUHDL, MACCHL U AMNAUMYObL KoAebanuil. Fcciedosams 3a8ucumocms nepuooa
KOIeOarUll 2py3a Ha NPYACUHE OM MACCHL 2PY3a U HCECTKOCIU NPYIHCUHDBL.

PaboraTh B mape u rpyrIie Npyu pelieHAH 33134 U BEITOJTHEHAH IPAKTHIECKUX 3aJaHUH,
HCCIIeIOBaHHH, INIAHUPOBATH SKCIIEpUMEHT. BecTn auckyccuto Ha Temy «Poib
pEe30HAHCa B TEXHUKE H OBITY».

Haxoauts B tuteparype u HTepHeTe uHMOpMaLio 00 HCIIOIb30BAaHUN MEXaHUUYECKUX
kosebaHui B mpubopax reojJoropasBesiky, 4acax, KauessiX, APyrux yCTporucTBax, 00
WCTIONIE30BaHUH B TEXHUKE W MY3bIKE PE30HAHCa U 0 60pbOe ¢ HUM.

['0TOBUTH MPE3EHTAIMH U COOOIICHHS 110 U3YUYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
NPE/ICTABIICHBI B YUeOHUKE).

Pemarts 3agaun. KoHTpoIMpoBaTh pelieHue 3a1ad CaMUM H JJPYTUMHE YYAIIAMHUCSL.

JIEKTPOMarHuTHbIE
KkoJieoanus (5 v)

DNEeKTPOMArHUTHBIE KOJICOAHMs.
KonebarenpHbIi KOHTYD.
CBOOOTHBIE DIEKTPOMArHUTHBIE
KoJieOaHusl.

Aemoxonebanus. Bvinyscoennvie
INEKMPOMASHUMHBLE KONCOAHUSL.
IlepemeHHBIH TOK.

Konoencamop u kamywxa 6 yenu
nepemennozo moka. Pesonanc 6 yenu
nepemMeHH020 MoKd.

Dnemenmapnas meopus
mpamncgopmamopa.

Ilpouszsoocmeo, nepedaua u nompeobaenue
QNEKMPUYECKOU IHEP2ULL.

JlaBaThb ornpesiesieHne MOHATHI: SIEKTPOMAarHUTHBIE KOJIeOaH!s, KoIeOaTeTbHbIH
KOHTYp, CBOOOJJHBIE JJIEKTPOMArHUTHBIE KOJICOaHUs, a6moKo1eOanus,
asmoxonebamenvHas cucmemd, BEIHY)KACHHBIE JJIEKTPOMAarHUTHBIE KOJICOaHUS,
MepEeMEHHBIH 3JIEKTPUIECKUIl TOK, aKTUBHOE COTIPOTUBIICHHE, UHOYKIMUBHOE
conpomueneHie, EMKOCMHOe COnPOmueieHue, NOIHOe CONPOMuUBIeHue yenu
nepemeHHo20 mokKa, NeUCTBYIOIee 3HaUeHNE CHIIBI TOKa, AEHCTBYIOIIee 3HAYCHUE
HarpspKeHus, TpaHchopmaTop, KodQPUIMEHT TpaHcHOPMALIUH.

N300paxaTh cxeMy KoyebaTeIbHOr0 KOHTYPa M ONUCHIBATh IIPUHIMII €T'0 pabOoTHI.
PacniozHaBaTh, BOCIIPON3BOIUTE, HAOIIOJaTh CBOOOTHBIE JICKTPOMAarHUTHbIC
KOJIEO0aHHS, 8bIHYIHCOCHHbBIE INEKMPOMACHUNHbIE KONeOAHUS, Pe3OHAHC 8 Yenu
nepemMeHHO20 MoKd.

AHaNu3MpoBaTh NPEBPALICHHs SHEPTHHU B KOJIe0aTeIbHOM KOHTYpE IPH
3IIEKTPOMAarHUTHBIX KOJIEOaHUSX.

I[IpencraBusTh B BUAE TPadUKOB 3aBHCUMOCTB YIESKTPHIECKOT0 3apsiia, CHIIbI TOKA U
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Koncmpyuposanue:
Koncmpyupoesanue mpancgopmamopa.

HaIpSDKEHUS OT BPEMEHH IIPY CBOOOIHBIX 3JIEKTPOMATrHUTHBIX KOJTEOaHHAX.
OmnpenensaTs 1o rpaduKy KoeOaHni XapaKTePUCTHKH: aMILUTUTYY, IIEPHOI U YaCTOTYy.
Iposooums ananozuro mesxicoy MexanudecKuMU U 31eKmpoMasHUMHbIMU KOJIeOAHUAMU.
3ammceiBaTh Gpopmyiry Tomcona. Beraucisats ¢ momompio Gopmynsl ToMcoHa mepuos u
4aCTOTY CBOOOHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHHH.

OmnpenensiTe NEPHOJ, YACTOTY, AMIUTUTY Ty KoJieOaHUIl B KOHKPETHBIX CUTYaIHsX.
Hccneoosams snekmpomaznumubvie KoneOAHUs.

Iepeuucaamo ceoticmea asmoxonebanuil, agmoxoredamenvuou cucmemsl. Ilpugooums
npumepsl A8MoKO1e0aAmeNbHbIX CUCEM, UCNOAb308AHUS ABMOKONEOAHUL.

OOBSACHATD MPUHIIUII TOTYICHUS TIEPEMEHHOTO TOKa, YCTPOMCTBO TeHEpaTopa
MIEPEMEHHOTO TOKa.

Ha3piBaTe 0COOCHHOCTH TIEPEMEHHOTO AIIEKTPHIECKOTO TOKA Ha yIacTKE IICTIH C
PE3UCTOPOM.

Hasvieamwv ocobennocmu nepemennozo 31eKkmpuyecko2o moka Ha yuacmke yenu ¢
KOHOEHCamopoM.

Hasvieamwv ocobennocmu nepemenno2o 31eKkmpuyecko2o moka Ha yuacmke yenu ¢
KamywKou uHOYKMUSHOCMIL.

3anmceiBaTh 3aK0H OMa [T ey IepeMEeHHOT0 ToKa. HaxoquTh 3Ha4eHUs CHIIBI TOKA,
HaTPSKEHUS, aKTUBHOTO COIIPOTHUBIICHIUS, UHOVKIMUBHO20 CONPOMUBTEHUS, EMKOCIHO20
conpomusenenus, NOIH020 CONPOMuB/IeHUs TETTH IEPEMEHHOTO TOKa B KOHKPETHBIX
CUTYaIUsIX.

Bbruncnarh 3HaueHHs MOIIHOCTH, BBIIEJISIOIIEICS B LIENH IEPEMEHHOTO TOKa,
JISWCTBYIOINE 3HAUSHHS TOKA U HAIPSHKEHHS.

Has3zvieamv ycnosus 603HUKHOBEHUs PE30HAHCA 8 Yenu NepemMeHH020 MoKda.

OnuchIBaTh YCTPOHUCTBO, IPUHIUIT ACHCTBUS U IPUMEHEHUE TpaHchopMaTopa.
Buiyucname xospuyuenm mpancghopmayuu 6 KOHKpemHwiX CUMYAYUsX.

Haxonuts B nmureparype u MHTEpHETE HH(MOPMAIIHIO O MTOTyYeHHH, TIepeade u
HCTIOJIb30BaHUH TIEPEMEHHOTO TOKa, 00 UCTOPUU CO3TAHUS U MIPUMEHEHUN
TpaHC(HOPMATOPOB, UCHOILIOBAHUL PE3OHAHCA 8 YeNnl NEPEeMEHH020 MOoKa U 0 bopvbe ¢
HUM, YCTIeXaxX U MpoOJeMax 3JeKTPOIHEPTeTHKH.

Cocmasgnsamo cxemvl npeodpaszosanus suepeuu na TOL u I'IC, a maxaice cxemy
nepedauu u nompeobenus: 1eKmpoIHep2uLL, Ha3bIBaTh OCHOBHBIX MOTpeOUTENeiH
AIIEKTPORHEPTHH. [lepeuucnams nputuHsl NOMepb IHEPSUU U BOZMOHCHOCIIU Ol
nosviuieHus 3QhexmusHocmu e€ Ucnonb3068aHUsL.

BecTu auckyccuio o mosb3e U Bpese 3JIeKTPOCTaHIINH, apryMEHTHPOBATh CBOKO
MO3UIINIO, YMETh BBICIYIINBATh MHEHHE IPYTUX YYACTHUKOB.

I'oToBHUTH Mpe3eHTaINK M COOOIIECHHS TI0 H3YUYSHHBIM TeMaM (BO3MOXHBIE TEMBI
MIPEICTABICHBI B yUeOHHUKE).

MexanunyecKkue BOJHBI

(CR))

Mexanuueckue BoiiHbl. [lonepeunsie u
MPOJIOJIbHBIE BOJHBI. JHEPIUs BOJHBI.
Humepgepenyus u ougppaxyust 60n.
3BYKOBBIE BOJIHBI.

I[aBaTB OIIPEACIICHNE MHOHATUN: MEXaHUYecKas BOJIHA, IMONIEpCYHasd BOJIHA, IPOAOJIbHAA
BOJIHa, CKOPOCTb BOJIHBI, JJIMHA BOJIHBI, (Da3a BOJIHBI, IOCKAS 60IHA, BOJIHOBAS
NOBEPXHOCMb, (PPOHM 60JIHYL, 1YY, 3BYKOBas BOJIHA, TPOMKOCTB 3BYKa, BEICOTA TOHA,
TeMOp, OTpaskeHne, NpeJIOMIICHHE, MTOTJIONICHUE, MHTEpQEPEHIUS, Oudparyus,
nOApU3aYUs MEXaHUUECKUX BOJIH, KOTEPEHTHbIE HCTOYHHKH, CTOSYasi BOJIHA,
aKyCTHYECKUI PE30HAHC, INIOCKONOJSIPU30BaHHAS BOJIHA.

IlepeuncisaTh cBONCTBAa MEXaHUYECKUX BOJIH. Pacro3HaBaTk, BOCIIPOU3BOIUTD,
HaOJI01aTh MEXaHWIECKHE BOJHEI, TOTIEPEYHBIE BOJHEI, IPOIOIBLHBIC BOJHEI,
OTpaxkeHHe, peJIOMIICHHUE, TTOTIIONMEHUE, HHTEPPEPEHITNIO, Oupparyuio u
noaApu3aAYUio MEXaHMIECKUX BOJH. Ha3bIBaTh XapaKTEPHUCTHKH BOJIH: CKOPOCTH,
4acTOTa, IJIMHA BOJHEI, Pa3HOCTH (pa3. OmpenersiTe B KOHKPETHBIX CUTYaIHsIX CKOPO-
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CTH, YaCTOTHI, JUTUHBI BOJHBI, Pa3HOCTH (a3 BOJIH.

3anucvieamsv u cocmaensims 8 KOHKPEMHBIX CUMYAYUSIX YPAGHEHUE 2APMOHULECKOU
bezywyetl 8oHbl.

Haxoauts B tuteparype u UnTepaeTe nHGOpMaIUio 0 BO30YKACHHH, IIepeiade 1
WCIIOJIb30BAaHHUHU 3BYKOBBIX BOJIH, 00 MCIIOJIb30BaHUU PE30HAHCA 3BYKOBBIX BOJIH B
MY3bIKE U TEXHHKE.

Bectu muckycceuto o mosib3e 1 Bpesie BO3ACHCTBUS Ha YelIOBEKa 3BYKOBBIX BOJIH,
apryMEHTHPOBATh CBOIO MMO3HIIUIO, YMETh BBICIYIIHBATH MHEHUE APYTHX YYACTHHKOB.
['oTOBHUTH MPE3EHTAMH U COOOIICHHS TI0 H3YYSHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPEJICTaBJICHBI B YUCOHHKE).

JIEKTPOMATHUTHBbIE
BOJIHBI (4 4)

ONEeKTPOMarHUTHOE TOJIE.
SHCKTpOMaI‘HI/ITHLIe BOJIHBI.
BuxpeBoe asekTpudeckoe noJe.
Csoticmea 31eKmpoMaASHUMHbIX GOJIH.
JlnamnazoHbl

QJICKTPOMAriuTHBIX 1/13J1yqu1/1171 n ux
MPaKTUYECKOE IPUMEHEHHE.

IIpunyunel paouoceasu u menesuoeHus.

JaBatb onpeaeneHue NOHATHIA: SIIEKTPOMAarHUTHOE TI0JIe, BUXPEBOE IECKTPHICCKOES
ToJIe, AIEKTPOMAarHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI, JJIMHA BOJIHBI, (ha3a BOJIHBI,
BOJIHOBasI HOBEPXHOCTh, ()POHT BOJIHBI, JIy4, ILIOTHOCTH MTOTOKA M3JTyYESHUS], TOUCUHBIN
WCTOYHHK U3ITyYEeHUs], OTpaKEHHE, IPEJIOMIICHHE, OTJIoNIeHHe, MHTep(epeH s,
Judpakuus, NoNepeyHoCTh, MOPU3ALIUS ANEKTPOMArHUTHBIX BOJIH, PaJMOCBSI3b,
paarosIoKaLusl, aMIUTUTYAHAS MOIYJIALUs, AeTeKTupoBanue. OOBICHITH B3aUMOCBSI3b
HEPEMEHHBIX AJIEKTPUYSCKOr0 1 MarHUTHOTO ToJiell. PrucoBaTh cxemy
PacIpoCTpaHeHHUs IESKTPOMAarHUTHOH BOHBL. [lepednciars cBoiicTBa 1
XapaKTePUCTUKH DJICKTPOMArHUTHBIX BOJH.

Ob6vacHAMb NPoYeccsbl 8 OMKPLINOM KOIeOAMENbHOM KOHMYPe, NPUHYUN USTYYeHUs U
peaucmpayuu I1eKMpoMAaAHUMHBIX 60H.

Pacnio3naBaTb, HaOIFOIATh 3JIEKTPOMArHUTHBIE BOJIHBI, H3JIy4eHHE, IPUEM, OTpaXKEHHE,
npesioMJIeHHe, MOTJIOEHNE, HHTEP(PEPEHLINIO, TU(PPAKIHIO U MOJSPU3ALIUI0
AJIEKTPOMAarHUTHBIX BOJIH.

BBIYHCIIATE B KOHKPETHBIX CUTYaLUAX 3HAYCHHS XapaKTePHUCTHK BOJIH: CKOPOCTH,
YaCTOTBI, JUTMHBI BOJIHEL, Pa3HOCTH (a3, eny6uny paouonokayuu.

CpasHusamv mexanuueckue u 1eKmpoMacHUMHbLe 60IHbL.

ObvAcHAMb NPUHYUNDBL PAOUOCEA3U U MENeBUOEHUSL.

O06vACHAMb NPUHYUNDBL OCYWECMETIEHU NPOYECCO8 MOOYIAYUU U 0eMEeKMUPOSAHUS.
H306pasicamv npunyunuaibhsle cxemvl paouonepeoamuuxa u paouonpuémHuxa.
Ocywecmensims paouonepedayy u paouonpuém. ObvacHamb NPUHYUNsL nepedadu
u306padcenus menenepedamuukoM u NPUHYUNbL NPUEMA U300PAHCEHUS ThENEBUIOPOM.
HccnenoBath CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOHMIIBHOTO Tee(doHa.
HasbIBaTh 1 ONUCHIBATH COBPEMEHHBIE CPEJICTBA CBSI3H.

Beiensite pons A.C. [ToroBa B M3y4eHNH JIEKTPOMArHUTHBIX BOJIH U CO3/IaHUN
panurocBsi3n. OTHOCUTBCS C YBaKEHHEM K YIEHBIM M X OTKPBITHAM. OOOCHOBBIBATH
B)XHOCTH OTKPBITHUS AJIEKTPOMArHUTHBIX BOJIH JJISI PA3BUTHSI HAYKH.

Haxoauts B uteparype u HTepHeTe nH(OpMaIIUio, HO3BOJISIONIYI0 OTBETUTh Ha
MOCTABJICHHBIE BOIIPOCHI 10 TEME.

PaboTath B ape U rpyIine npy pelieHn  3a1a4 U BBIIOJHEHUH NPAKTHYECKUX 3a/IaHHH.
Haxooumoe ¢ numepamype u Humepneme ungopmayuio o 6030yaxcoeHuu, nepeoaye u
UCNONL30BAHUU INEKMPOMACHUMHBIX 80H, 06 onvimax I epya u ux 3HaueHuu.

BecTu aucKyccHIo 0 IoJb3€ U BPEAE HCIOIb30BaHUS YEJIOBEKOM 3JIEKTPOMArHUTHBIX
BOJIH, a@pT’yMEHTHUPOBAThH CBOIO MO3UIIMIO, YMETh BBICIYIINBATH MHEHHE IPYTUX
YYaCTHUKOB. ['OTOBUTE NPE3CHTALMH M COOOIICHHUS 110 H3yYSHHBIM TeMaM (BO3MO)KHbIE
TEMBI NPEACTABIICHBI B YICOHUKE).

ONTHUKA (13 1)

CBeToBbBIE BOJIHBI.

FeOMeTpI/I'-IeCKaSI OIITHKA.

‘ I[aBaTI) OIPCACIICHUC IOHSTHH: CBCT, ITCOMCTPHUYICCKAs OITHUKA, CBETOBOU JIy4, CKOpOCTb
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I'eomeTpuueckasi u
BOJIHOBas ontuka (11 1)

IIpsiMosinHENHOE pacIpOCTpaHEHUE CBETA
B OZJHOPOIHOW cperie. 3aKOHBI OTPAKCHUS
U npenomMieHus csera. [lonHoe
otpakeHue. Onruaeckre MpuOOpHL.
BonHoBbIE CBOliCTBA CBETAa.

Ckopoctb cBeta. VHTepdepennus cera.
KorepentHocts BonH. JJudpaxums cera.
ITonspuzauus ceera. Jucnepcus ceera.
IIpakTuueckoe NpUMEHEHNE
3IEKTPOMArHUTHBIX U3ITy4eHUI.

JlabopaTopHBIE PaOOTHI:

1. Omnpenesnenue mokazaress
MPEJIOMIICHHS CPEJIBL.

2. 3mepenne (OKyCHOTO pacCTOSHHUS
cobuparolei u pacceusaioweli TMH3.

3. OmnpeneneHye JUIMHbI CBETOBOM BOJIHBI.
4. Oyenka uH@opmayuorHoOU EMKOCIU
komnaxkm-oucka (CD).

HccnenoBanus:

1. MccnenoBanye 3aBUCUMOCTH yTiia
MPEJIOMJICHUS OT yTJjia MaJCHusl.

2. MccnenoBanye 3aBUCUMOCTH
paCCTOfIHI/IH OT JIUH3BI 10 I/I306pa)KeHI/I$[ oT
PacCTOSIHUSA OT JIMH3BI J0 TPEIMETa.

IIpoBepka rumores:

1. Yrona npenomienus npsimMo
MPOTOPIIMOHANIEH YTy MaJICHHUSI.

2. Ilpu nnomuom crosiceHuu 08yx 1uH3
onmuueckue Cubl CKIa0bl8aomcs.

KOHCprI/IpOBaHI/Ie MOACIN TCIICCKOIIA,
MUKPOCKOIIA.

CBETa, OTPAKCHHUE CBETA, IIPEIOMIICHUE CBETA, IOJTHOE OTPAKEHHUE CBETA, YroJl
MaJICHUS, YTOJI OTPAXKEHUSI, YTOJI IPEIIOMIICHHS, OTHOCUTENBHBIHN ITOKA3aTeNhb
MPEIOMIIEHHS, a0COTIOTHBIM OKA3aTeNb IPEIOMIICHHS, JINH3a, (POKyCHOE

paccTOsTHNE JIMH3bI, ONTHYECKas! CHJIa JIMH3BI, TUCTIEPCHsSI CBETa, HHTEp(EepeHnus cBeTa,
mudpakuus cBeTa, TUpaKIMOHHAs PElIETKa, TOJIIPU3alus CBETa, ECTECTBEHHbIN CBET,
IIOCKOTIOJIIPU30BaHHBIH CBET.

OnuceIBaTh METOABI U3MEPEHUS CKOPOCTH CBETA.

IlepeuncisT CBOHCTBA CBETOBBIX BOJH.

Pacno3zHaBaTh, BOCIIpON3BOIUTH, HAOIIOJATh PACIPOCTPAHCHNE CBETOBBIX BOJH,
OTpaxXeHHE, MPETOMIICHUE, TIOTIIOIEHNE, JUCTIEPCHIO, HHTEP(HEPECHINIO, TUPPAKIHIO 1
MOJIIPHU3ALIUIO CBETOBBIX BOJIH.

DopmMynHpoBaTh NPUHIMI | 10lireHca, 3aKOHBI OTPaKEHHS U IIPEIOMIICHUS CBETa,
TPaHUIIBl UX TPUMEHHUMOCTH.

CTpouTh X0 Jdy4a B IUNIOCKOINApaIeNIbHON INTaCTUHE, TPEYTOJIBHON IpU3Me,
MOBOPOTHOM NpU3Me, 000pauuBaroiel Mpu3Me, TOHKOH JINH3E.

Crtpouts nzobpakeHue npeaMera B I0CKOM 3epKajie, B TOHKOH JIMH3e.

IlepeunciasiTe BUABI TUH3, UX OCHOBHBIE XapaKTEPUCTUKH — ONTHYECKUH LIEHTp, T1aBHas
ONTHYECKasi OCh, POKYC, ONTUYECKAS CHJIA.

OmnpenensaTe B KOHKPETHOW CUTYaI[MH 3HAYCHUS YIJIa ITAJCHUsI, yIila OTPaKeHHs, yriia
MPEJIOMIIEHHSI, OTHOCUTEILHOTO MOKA3aTeNs IPEIOMIICHHS, a0COIIOTHOTO MOKA3aTeNs
MPEJIOMIIEHHS, CKOPOCTH CBETa B cpefie, POKYCHOTO PAcCTOSHHSA, ONTHIECKON CHIIBI
JIMH3BI, YBEJIIMUCHHUS JIMH3bI, IepHoia TU(PaKIInOHHON

PELIETKY, MOJI0KEHHsT HHTEPPEPEHIIMOHHBIX U TU(PPAKIIHOHHBIX MAKCUMYMOB U
MHHHUMYMOB. 3aIiuChIBaTh (OPMYITy TOHKOM JIMH3bI, PACCUUTHIBATH B KOHKPETHBIX
CUTYaIMAX C €€ MOMOIIbIO HEM3BECTHBIE BETUIHMHBL.

OOBACHATH MPUHIUI KOPPEKIMH 3PSHHUS C TOMOIIBIO OYKOB.

OKCHEepUMEHTAIBHO ONPEIENATh TOKa3aTelb PEIOMIICHUS cpelbl, (POKyCHOE
paccTosiHe coOuparoLel 1 pacceusaioweli IMH3, JTTMHY CBETOBOM BOJHBI C TOMOIIBIO
J(paKIMOHHON PEIIETKH, OyeHusams UHGOPMAYUOHHYIO EMKOCHb KOMAAKM-0UCKA
(CD).

Iepeuucaamo obaracmu npumenenus unmep@epenyuu ceema, ouppaxyuu ceéema,
RONAPU3AYUYU CGEMA.

HccnenoBaTh 3aBUCUMOCTB yTiIa MIPETIOMIICHHUS OT yTia MaJeHus, 3aBHCUMOCTh
PacCTOSIHUS OT JIMH3BI A0 H300paKEHUS OT PACCTOSIHUS OT JIMH3BI JI0 TIpeIMeTa.
ITpoBepATs rUNOTE3BL: YTOJ NPENOMIIEHUS IPSMO MPONOPLUUOHANEH YTy NAJCHUs, npu
NIOMHOM CLOJCEHUU O8YX IUH3 ONMUYECKUE CUTbL CKAAObIEATOMCAL.

KoHcTpynpoBaTh MoJIeNH TeNECKOIa 1/MIM MUKPOCKOTIA.

PaboTath B mape U rpyIine npy BHITOJHEHUHN NPAKTHYECKUX 33/1aHUH, BBIIBIKCHUN
THITOTE3, pa3paboTKe METOAOB MPOBEPKHU THUIIOTES.

ITnanuposams dessmenbHoCmyb HO 6bINOJIHEHUIO U BbINOIHAMb UCCAE006AHUS 3AGUCU-
Mocmu MedHcoy u3uieckumMu GeNudUHAMY, IKCREPUMEHMATLHYIO NPOGEPKY SUNOME3bl.
Haxonuts B nmureparype u UaTepHeTe nHpopmanmio o 6norpadusx 1. HeroToHa, X.
I'roiirenca, T. IOnra, O. ®@penens, 06 WX Hay4IHBIX paboTax, O 3HAYCHUH UX Pa0OT IS
COBPEMEHHOM HayKH.

Bricka3biBaTh CBOE MHEHHE O 3HAYCHWH HAYYHBIX OTKPBITHH M pabot no onrtuke Y.
Herotona, X. I'toiirenca, T. FOnra, O. ®penens. BocnpuruMaTs, aHaTU3UpOBATh,
nepepabaTbIBaTh U PEABIBIATH HHPOPMALIMIO B COOTBETCTBUH C IIOCTaBJICHHBIMHU
3aJadaMu.

Brb1iensaTh OCHOBHBIE MOJIOKEHUSI KOPITYCKYJISIPHON M BOJTHOBOM TEOpPHUH CBETA.
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Vkasvieamo epanuyvl npumeHumocmu 2eomempuieckoti OnmuKu.
['OTOBUTH MPE3eHTALMH U COOOIICHHUS 110 U3YYSHHBIM TeMaM (BO3MOXKHBIE TEMBI
MIPEJCTABJICHEI B YUeOHUKE).

Y4acTBOBaTh B 00CYKJCHUH 3THX TEOPHH U COBPEMEHHBIX B3IIAI0B HA IPHPOLY CBETA.

H3j1y4enne H CIeKTPbl Bunp! nznyuenuii. Vicrounuku cBera. JlaBaTh Onpe/eNIeHHE IOHSATHIA: TEIIOBOE H3IyICHHE, HICKTPOMOMHHECLICHIIS, 1-8
2 Cnexrpsl. CrieKTpalbHbIH aHaIN3. KaTOOJIIOMHHECIICHIINS, XEMUITIOMHHECTIEHINS, (DOTOTFOMUHECUEHIUS, CHAOUHOU
2w TennoBoe uznydenue. Pacnpedenenue CheKmp, TUHeYamylii Cnekmp, no10CAMblll CHeKMp, CHEKMP NO2N0UJeHUS,
9HepeUuU 8 CHeKMpe AOCONOMHO YEPHO20 | CHEKMPANbHbIL AHANU3.
mena. [TepeuncasiTe BUABI CLIEKTPOB. PacniozHaBats, 6ocnpouzsooums, HaOMOAATH CIIOMIHON
[ITkana 3;1€KTPOMarHUTHBIX BOJIH. CIEKTp, TMHEHYATHIA CIIEKTD, ITOJIOCATHIH CIIEKTP, CHEKTP N3Ty4EHHS U MOTJIOMICHHS.
Habmonenne cnekTpos. H3z06pasicamb, 00bACHAMb U AHATUSUPOBAMb KPUBYIO 3AGUCUMOCIU PACHPEOeIeHUs]
9HepauL 6 CheKmpe abcoNomHO YEPHO20 meiq.
[MepeuncsiTe BUBI 3JI€KTPOMArHUTHBIX W3JIy4YeHHH, NX UCTOYHHUKH, CBOHCTBA,
npuMeHeHue. M crnonp30BaTh MIKaTy SJIEKTPOMarHUTHBIX BOJH. CpaBHUBATh CBOMCTBA
JISKTPOMAarHUTHBIX BOJIH Pa3HbIX JIMAIIa30HOB.
OCHOBbBI CHEIIMAJIBHOU TEOPUHU OTHOCHUTEJIBHOCTH (3 4)
CaeTtoBble KBaHTBI (3 u) | [Ipuuunt nossrenus CTO. JaBaTh onpezieNieHHe MOHATHIL: COOBITHE, TTOCTYIIAT, COOCTBEHHAs HHEPIHAIbHAS 1-8
[Toctynatet CTO: uHBapuaHTHOCTH cucTema oTcuéra, COOCTBEHHOE BpeMsl, COOCTBEHHAs JJIMHA Tella, Macca MOKOs,
MOJIyJISl CKOPOCTH CBETa B BaKyyMe, WHBApHUAHT, SHEPTUS TOKOSI.
MIPUHITAI OTHOCUTEILHOCTH DWHINTEHHA. | O0bACHAMb NPOMUBOPEYUL MENHCOY KIACCUHECKOU MEXAHUKOU U IAeKMPOOUHAMUKOU
Ilpocmpancmeo u epems 6 cneyuanvnou | Maxceenna u npuyunst nosenenus CTO.
meopuu OMHOCUMENbHOCIU. DHepeus U ®opmynuposats nocrynarsl CTO.
UMNYILC CBOOOOHOU HACTNUYDI. dopmynmpoBats BeIBOABI U3 octynatoB CTO u 06vachame peramusucmcekue
CBs3b MacChl ¥ SHEPIHHU CBOGOTHOM aghgexmul cokpawenust pazmepos meia u 3amMeO0NeHUs. BPeMeHU MeHCcOy 08YMs
YaCTUIBL. DHEPrUs MOKOSL. COOBLIMUAMU C MOUKU 3PEHUSL OBUNCYULENICS CUCTHEMbL OMCYéma. AHATM3UPOBATH
(hopMyITy peIITHUBHUCTCKOTO 3aKOHA CIIOKEHHS CKOPOCTEH.
IIposodumsv muvicrennvle axcnepumenmol, noomaepicoaiougue nocmynramol CTO u ux
C1e0Cmeus.
Haxooumv 6 konkpemnou cumyayuu 3navenus ckopocmeti men 8 CTO, unmepeganos
8peMeHU MeAHCAY COObIMUAMU, ONUHY Med, IHEPSUIO NOKOS HACTIUYbL, NOIHYIO IHEPSUIO
yacmuysl, persMUGUCMCKUL UMNYIbC YACMUYDL.
3amnuchIBaTh BEIPaYKEHUE JUISt SHEPTUH TTOKOSI U NOAHOU IHepeuU YaCTHIL.
W3narath CyTh NPUHIIMIIA COOTBETCTBUSL.
Haxomuts B muteparype u MHTEepHETE MEHDOpManuio o Teopuu ddupa, 06
IKCIIEPUMEHTAaX, KOTOpbIe mpuBenu k coznanuto CTO, 06 OTHOCHTETHHOCTH
PACCTOSIHUI M POMEXKYTKOB BpeMeHH, 0 Onorpadun A. DitHmTeliHa. Bricka3piBaTh
cBo€ MHeHue 0 3HaueHnr CTO ni1st COBpeMEHHO HayKH.
I'oToBHUTH Mpe3eHTaINK M COOOIIECHHS TI0 H3YUYSHHBIM TeMaM (BO3MOXHBIE TEMBI
NPE/ICTABIICHBI B YUEOHUKE).
KBAHTOBAS ®U3UKA (17 v)
OCHOBBI CHIeNHAJILHO# | [[peomem u sadauu keanmosou usuxu. | JlaBath onpeencHue noHsTHii: poTodddeKT, KBAHT, TOK HACKIEHNUS, 3a1ep)kuBatoutee | 1-8

TeOpHuH
OTHOCHUTECJIBHOCTH
(CTO)
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I'nnote3a M. ITinanka o KBaHTax.
Dotoaddext. Dorow.

VYpaHenue A. DAHIITEHHA AJIs
dhoTtoapdexra.

Onwvimut A.I'. Cmonemosa.

3axouvt homosghgpexma.
KopnyckynsipHO-BOJIHOBOH Ayaliu3M.

HarpsbKeHue, paboTta BbIXoJ1a, KpacHas rpanuna Gotoaddexra.

Dopmynuposams npedmem u 3a0a4u KEAHMOBOU PUIUKU.

Pacrnio3naBats, HabmoAaTh siBiieHUE GoTOdPPEKTa.

OmnuceiBath onbITe CTONIETOBA.

dopmynupoBath TUNOTE3y [lmaHka o KBaHTaxX, 3aKOHBI (oTodhdekTa.
AHaTU3UPOBaTh 3aKOHBI POTOIPGEKTA.

3amnuchiBaTh U COCTABIISITh B KOHKPETHBIX CUTYalUsIX YpaBHeHHe DUHIITeHHA 15T
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Hugpppaxyus snexmponos. [lapnenne
CBeTa.

Omertel I[1.H. Jlebenesa n C.1. BaBuiosa.
CooTHOIIIeHNE HEOTIPeIeIEHHOCTEH
Ieiizenbepra.

(hoTorddexTa M HAXOAUTH C €r0 TTOMOIIHI0 HEN3BECTHBIC BEITMYUHEIL.

BEIMHCIATE B KOHKPETHBIX CUTYALMAX 3HAYCHHSI MAKCHMAaJIbHON KHHETHIECKOH
SHEPTUH (POTOINEKTPOHOB, CKOPOCTH (POTOIIIEKTPOHOB, pabOTHI BEIX0/1a, 3AITHPAIOIIETO
HAaIPSDKSHUS, YaCTOTHI U JUTMHBI BOJIHBL, COOTBETCTBYIOIINX KPAacHON IrpaHuULe
dhotoaddekra.

[TpuBoauTh MpUMepHI Hcnonb3oBaHus GorodddexTa.

OOBSICHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JTyajIu3Ma.

OnuceIBaTh OnbITH JIeOeneBa 1o M3MEpEeHHIo AaBJIeHUs CBETa 1 ONBITH BaBuioBa no
OIITHKE.

Onucvigams onvimul no OUGPaAKYuU 31eKmpoHo8.

DopMynHpoBaTh COOTHOLICHHE HeonpeaeaéHHocTel ['eiisen0epra u 00bICHATH ero
CYTb.

Haxoauts B tuteparype u nTepHete undopmaimio o padorax Cronerosa, Jlebenesa,
Baswunosa, I1nanxa, Komnmona, oe bpoiins.

BbLIeinsaTs ponb pOCCUICKUX YUEHBIX B UCCIIEA0BAaHUU CBOMCTB CBETA.

[TpuBOAMTH TPUMEPHI OMOIOTUYECKOTO U XUMUYECKOTO JICHCTBUS CBETA.

['OTOBUTB MPE3CHTALMHN W COOOIICHHUS 0 H3YYSHHBIM TeMaM (BO3MOXKHBIE TEMBI
MIPEJICTABJICHBI B YUCOHHKE).

AtomHas ¢u3nka OmnriTel Pesepdopraa. [Tnanerapraas JlaBaTp onpeneneHue NOHATUI: aTOMHOE PO, SFHEPTETUUECKUI YPOBEHD, SHEPTUS 1-8
3 MOJIeTIb CTpoeHHs aroMa. OOBsICHEHHE WOHU3ALUH, CNOHMAKHOE U3LYUeHUe CBeMa, GbIHYICOCHHOE U3LYHeHUe CEemda.
CRY) JMHENYaToro CIeKTpa BOAOPOAa Ha OnuceiBath onbITh Pesepdopaa.
OCHOBE KBaHTOBBIX NOCTYJ1aTOB bopa. OnuceiBaTh U CpaBHUBATH MOJienn aToMa TomcoHa u Pesepdopaa.
Cnoumannoe u 6bIHyJHCOEHHOE PaccmartpuBate, HCClIeZIOBAaTh U ONIMCHIBATh TMHEHYATHIE CIIEKTPHI.
uznyyenue ceema. Jlasepoi. DopMynrupoBaTh KBAHTOBBIE MOCTYNATH bopa.
OOBSICHATD TMHEWYAThIE CIEKTPHI aTOMa BOJIOPO/Aa HA OCHOBE KBAHTOBBIX IIOCTYJIATOB
JlabopatopHas paboTa: Bopa.
1. HabmtoieHue crutonHoro u PaccunTeiBaTh B KOHKPETHOM CUTYaIlMM YaCTOTY U JUIMHY BOJIHBI HCITyCKAaEMOTO
JIMHEHYaTOrO CIIEKTPOB. (hoToHa Ipy TIEepexo/ie aToMa U3 OJHOTO CTAIIMOHAPHOTO COCTOSIHUS B IPYTO€, SHEPTUI0
2. MccnenoBaHue CIIEKTpa BOAOPOAA. MOHH3ALUK aTOMA, GbIYUCTAMb 3HAUEHUs PAOUYCOE CIAYUOHAPHBIX OPOUM INEeKMPOHOEG
6 amome.
Onucwleams yCmpoucmeo u 00vACHAMb NPUHYUN OeliCMBUSL 1A3EPO8.
Haxonuts B nmuteparype u HTEpHETE CBeIeHNS O (haKkTaX, HOATBEPKIAIONINX CIIOKHOE
CTPOEHHE aToMa, 0 PaboTax y4EHBIX IO CO3JAHUIO MOJIENIM CTPOCHHS aTOMa, NOIYYEHUIO
BBIHYICOEHHO20 U3JIyYeHUs, O TPUMEHEHNH JIa3epOB B HAyKe, MEANIIMHE,
MPOMBIIICHHOCTH, OBITY.
Brlaensats ponb pocCUHCKUX YUEHBIX B CO3IaHUM U HCIIOJIb30BAaHUH JIA3€POB.
I'oTOBUTH Mpe3eHTaINH U COOOIIEHNS IT0 N3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEJICTaBJICHBI B YUCOHHKE).
®du3uKa aTOMHOIO SIAPA CocTaB 1 cTpOEHHE aTOMHOIO 57pa. JlaBaTh onpeneneHus MOHATHI: MaCCOBOE YHUCII0, HYKJIOHBI, IACPHBIC CUIIBI, 1-8

(79)

M3otomnsl. SInepHble CUbL.

Obmennas mooenb 20epHo2o
83AUMOOEUCMBUSL.

JedexT Macchl 1 oHeprus cBsA3M sapa.
PagnoaktuBHOCTB. Buabl paquoakTHBHBIX
NPEBPAILCHNI aTOMHBIX sIEp.
Paouoaxmusnoe usznyuenue, npaguia
cMelyenus.

3aKOH PagHOaKTHBHOIO pacnaja.

supmyanvusie yacmuyslt, 1eHEKT Macc, SJHEPTHS CBA3H, YACTbHAsI YHEPT U CBSI3U
ATOMHBIX SIJIEP, PAJAUOAKTUBHOCTD, AKMUBHOCHb PAOUOAKMUBHO20 6€WeCn8d, TISPUOT
noJiypacmaja, MCKyCCTBEHHasl paJJuOaKTUBHOCTb, SIEPHBIE PEAKLIMU, YHEPTeTUYECKUN
BBIXO/T SIICPHOM peaKiuu, LeMHas siAepHast peakiys, K03 GUIESHT pa3MHOKCHUS
HEHTPOHOB, KpUTHUECKASI Macca, PEaKTOPbI-Pa3MHOKHUTEIH, TEPMOSACpHAs pEaKLIUS.
CpaBHHBAThH CBOICTBA MPOTOHA M HEHTPOHA.

OmnwuceBaTh MPOTOHHO-HEUTPOHHYIO MOAETH AIpa.

OmnpenemnsaTs COCTaB sIep Pa3InIHBIX 3JIEMEHTOB C IIOMOIIBIO Tabiusl MeHaeneena.
W300pakaTh U YNTATh CXEMBI aTOMOB.
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Metop! HAOMIOACHHS M PETHCTPALNU
SJIEMEHTAPHBIX YaCTHII.

SInepHble peakunu, peakluy AeIeHNS U
cuHTe3a. Llennas peakuys qeneHus saep.
Hoepnas snepeemura. TepMosiiepHbIH
CHUHTE3.

IIpumeHnenue A1epHON SHEPTUHU.
bBuonozuuecroe oeticmsue
PAOUOAKMUBHBIX USYYEHUL.

JlabopaTopHas paboTa:

OrmpeeneHne UMITYIIbECa H SHESPTUH
YJACTHIIBI TIPH IBIDKCHHH B MATHUTHOM
nose (1o pororpadusim).

CpaBHHBATH CHITY 3JICKTPUIECKOTO OTTATIKUBAHUS MIPOTOHOB U CHITY CBSI3M HYKJIOHOB B
sape. [lepeyucaiams u onucvieams ceolicmaa adephvix cui. O0vbACHAMb 0OMEHHYIO
MOOeNb 83AUMOOCUCMBUSL.

Brruncnars gedekt Mace, 3HEPTHIO CBA3H U YACTBHYIO YJHEPTUIO CBSI3H KOHKPETHBIX
ATOMHBIX si7Iep. AHAIM3UPOBATH CBS3b YICIBHON SHEPTHUHU CBSI3U C YCTOWIMBOCTHIO
snep. [lepeuucnsaTh BUIBI paJHOaKTUBHOTO paciajga aTOMHBIX siaep. CpaBHUBATh
CBOIicTBa anb(a-, OeTa- U raMMa-u3TyICHUI.

3anucwvieame npasuna cmewenust npu paouoakmusHvlx pacnadax. Onpedensimo
aneMenmyl, 00pazyowuecs 8 pesyavmame paouoaKmMuUSHsIX pacnaoos.

3anucrIBaTh, OOBSICHATH 3aKOH PaTHOAKTHBHOTO pacmlasa, YKa3bIBaTh TPAHUILIEI €T0
npuMeHIMOCTH. OTIpeIeNaTh B KOHKPETHRIX CUTYaIllUsAX YHCII0 HepacIaBIIuXCs ep,
YHUCIIO PACMaBIIUXCSA SACP, IEPHUO TIONYpACTIaia, aKMUBHOCHIb 8eleChEd.
Ilepeuucnamo u onucwvieams mMemoovl HAOIIOOEHUS U PeSUCTNPAYUU IIEMEHMAPHBIX
yacmuy. Habrooams mpexu anvgpa-uacmuy 6 kamepe Buibcona. Pecucmpuposame
a0epubvle utyyeHus ¢ nomowwio cuémuyuxa I eticepa. Onpeodenamov UMNYIbC U SHEPSUIO
yacmuybl npu OBUNCEHUU 8 MASHUMHOM noje (no pomozpagusm).

3anuceIBaTh sEpHBIC peakuud. OnpeaensTh MPOAYKTH SACPHBIX PeaKInii.
PaccunTriBaTh SHEPTHUECKUI BBIXO SACPHBIX PEaKIIHiL.

OmnwceIBaTh MEXaHU3MBI ICTICHUS SIEp U IeMTHON siaepHoil peakiun. CpaBHUBATh
SICPHBIC ¥ TEPMOSICPHBIC PEaKIIHH.

ObvAcCHAMb NPUHYUNDBL YCIPOLCMEA U pabombl IOePHbIX Peakmopos. Y 4acTBOBATh B
00CYXICHUH MMPEUMYIIECTB U HEJJOCTATKOB SIICPHOI SHEPTeTHKH.

Ananuzuposams 0nacHocms S0EPHbIX USLYUEHUU OJIsL HCUBLIX OP2AHUIMOSB.

Haxoautsb B tuteparype u VHTepHeTE CBEJIeHUs] 00 OTKPHITUH POTOHA, HEWTPOHA,
PaZMOAKTUBHOCTH, O MOJYYCHUH U UCIIOJIb30BAHUHU PAJNOAKTUBHBIX H30TOIMOB, HOBBIX
XAMUYECKUX 3JIEMEHTOB.

Briaensats ponb poCCHACKHUX YIEHBIX B UCCIICTOBAHHUAX aTOMHOTO SIIPa, OTKPBITHN
CIIOHTAHHOTO JCTICHUS SACp YpaHa, pa3BUTHH SACPHOI SHEPTETUKHU, CO3TaHUU HOBBIX
n3otonoB B OMAU (O0be nTMHEHHBIH HHCTUTYT SAEPHBIX MCCIeI0BaHUH B T. [lyOHEe).
['0TOBUTH MPE3CHTAIMH U COOOIIECHUSI 10 U3YUYCHHBIM TeMaM (BO3MOKHBIC TEMbI
MIPEJCTABIICHbI B YUeOHUKE).

DJleMeHTapHble
yacTunsl (2 4)

OneMeHTapHbIE YaCTHIIBL.
®dyHIaMeHTaNbHbIE B3aUMOAEHCTBUSI.
YCKOpHUTEH 3JIEMEHTAPHBIX YaCTHII.

JlaBatb omnpeenieHue MOHATHI: aHHUTWIISALINS, 1eNINOHbl, AOPOHbL, K8APK, 2IH00H.
IlepeuncasTe OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX YaCTHUIL.

Brlaensats rpynsl 21eMeHTapHbIX YaCTHIL.

IepeuncasTb 3aKOHBI COXPAHEHUS, KOTOPBIE BBIIOIHAIOTCS P NPEBPAILECHUSIX
gactull. OnuchIBaTh NPOLECChl AaHHUTHIISIUY YaCTULl U aHTUYACTULl U POXKICHUS
3JIEKTPOH-TIO3UTPOHHBIX Hap.

HaspBate 11 cpaBHHBATH BUIBI ()yHJAMEHTAIBEHBIX B3aMMO/ICHCTBHA.
OnwucheIBaTh POJIb YCKOPUTENEH B H3Y9EHUH dIEMEHTAPHBIX YacTull. Haszvieams
OCHOGHbLE BUObL YCKOpUMENel IeMeHMAPHbIX Yacmuy.

Haxoauts B nteparype u VHTepHETE CBEJIeHNs 00 HCTOPUN OTKPBITHS DIIEMEHTAPHBIX
YaCTHIL, O TPEX 3Tarax B pa3BUTHU (PU3NKH JIEMEHTAPHBIX YaCTHII.

OnuchIBaTh COBPEMEHHYIO (M3UYECKYIO KApTHHY MUpa.

I'oToBHUTH Npe3eHTAINN M COOOIICHHMS 110 U3YYEHHBIM TeMaM (BO3MOXKHBIC TEMBI
MIPEJICTaBJICHBI B YUCOHHKE).

1-8

CTPOEHME BCEJEHHOJ (5 u)

CoJuaHeyHnas cucreMa.

Buoumbie osudicenus nHebecuvix mei.
3axonwl Kennepa.

JlaBaThb onpezeneHue NOHATHN: HebecHas chepa, IKIUNMuUKA, HeOeCHvlll IKGAMOoPp,
HONIOC MUPA, OCb MUPA, KPY2 CKIOHEHUS,, NPSAMOE 80CX0AHCOeHUe, CKIOHEeHUe, NAPALIAKC,
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CrtpoeHnue u 3BOJIIOIHS
Bcenennoii (5 1)

ConHevHas cucTeMa: IIAHETHl M MaJIble
Tena, cuctema 3emirsi-JlyHa.

Crpoenne u 3Bomorus CoiHIa 1 3BE3A.
Knaccudukarus 38E31. 383061 1
WCTOYHHMKHU MX SHEPTHUH.

lNanaktuka. CoBpeMeHHbIE
MPE/ICTABICHUS O CTPOCHHUHU M IBOJIIOIHN
Bcenennoi.

Hpyaue eanaxmuxu. [Ipocmpancmeenno-
8pemeHHble Macumaodwbl Habaroaemol
Bcenennoii. llpumenumocmsv 3axk0H08
@usuku 0ns 00vACHeHUS NPUPOObL
KoCcMU4eckux 06vekmos.

Témnas mamepus u mEMHASA IHEPRUSL.

JlabopaTopHas paboTa:
Omnpenenenue nepruoja oopalieHus
JIBOMHBIX 3BE3]1 (110 TIEYaTHBIM
MaTepHalam).

Hab6mronenus:
Beuepnue Habmonenus 38E31, JIyHsl
IJIAHET B TEJIESCKOII UK OMHOKIIb.

Hccnenosanue:
HUccnenoBaHue IBUKEHHS JIBOMHBIX 3BE3]
(TI0 IeYaTHBIM MaTepHalam).

IapceK, aCTpPOHOMUYECKast EANHULA, EPUTENNH, adennii, COMHEeYHOe 3aTMEHHE,
JIYHHOE 3aTMEHHE, IIIAHETHl 36MHOM T'PYIIIIbI, INIAHETHI-TUTAaHThI, ACTEPOUI, METEOP,
MeTeopuT, hoTocdepa, CBETUMOCTb, IPOTYOEpaHell, ny1bcap, HeumpoHHAs 36304,
yépHas Ovlpa, IPOTO3BE3/Ia, CBEPXHOBAS 3BE37a, TAJIAKTHKA, KBa3ap, KPacHOE
cMmeleHue, Teopust bonsmroro B3peiBa, Bo3pact BeeneHHoil.

HaGmonars JIyHy 1 niiaHeTsl B TENECKOTL.

Beigensats ocobenHocTr cuctems! 3emisi-JlyHa.

Pacnio3HaBaTb, MOZIEIMPOBATH, HAOJIOAATH JIYHHBIE M COJTHEYHBIC 3aTMEHUSI.
OOBACHATH MPUIUBHI U OTIIMBHI.

Dopmyruposams u 3anucvieams 3axonsl Kennepa.

OnuceiBath cTpoeHue COJIHEUHON CUCTEMBI.

[TepeuncasiTe MIAHETHI M BUBI MANIBIX TEII.

OnuceiBath cTpoeHue ComHua.

HabGmonare conneunsie marHa. CobnroaTh npaBuiia 6€30MacHOCTH MPH HAOIIOACHUN
Comnnua.

[TepeuncasiTh THIMYHBIC TPYIIILI 3BE3/1, OCHOBHBIC (DPMU3MUECKUE XapaKTEPUCTUKHU 3BE3 L.
OnHCHIBATH 3BOJIIOIHIO 3BE3] OT POKACHHUS 10 CMEPTH.

Ha3sBaTh camble sipkue 3BE31bI H CO3BE3 NS,

[TepeuncisiTe BUIBI FalakKTHK, ONICHIBATH COCTAB M CTPOCHHE TAIAKTHK. BRIAEITh
Muneunsiii [yt cpean npyrux ranaktuk. Onpenensts Mecto COoTHEUHON CUCTEMBI B
Ianaktrke. OLeHUBATh NOPSJOK PACCTOSHHH 10 KOCMUYECKHX 00BEKTOB.
OmnwuceIBaTh CyTh KPACHOTO CMELICHHS U €r0 UCIIOJIb30BaHNE MIPU H3yUEHHUH TalaKTHK.
[IprBOaUTE KpaTKOE U3JI0)KEHNE TeOpHUH boJbIIOro B3pbiBa U TEOPUH PACIIUPSAIOIIECHCS
Bcenennoi.

Ob6vacHams cymo NOHAMUL KMEMHASA MAMEPUAY U KMEMHASL IHEPSUAY.

Ipugooumsv npumepuvl UCHONBL30BAHUS 3AKOHO8 DUSUKU OJist 00BACHEHUSL NPUPOObL
KOCMUYECKUX 00beKmos.

PaboTath B mape U rpyIine Npy BHINOJHEHUH IPaKTHIECKNX 3a1aHHH.

Hcnonb3oBath MHTEpHET /1711 TOMCKA N300paskeHUH KOCMUYECKUX OOBEKTOB U
nHpOpMauu 06 UX 0COOEHHOCTSX.

Y4acTBOBaTh B 00CYX/JJCHUHM N3BECTHBIX KOCMHUYECKHUX MCCIIeI0BaHUN. BhinensiTs
COBETCKHE M POCCHHCKHE TOCTHKEHHUS B 00JIaCTH KOCMOHABTHUKHU M UCCIICTOBAHUS
KocMmoca. OTHOCHUTBCS C YBaKEHHEM K POCCHHCKNM YYEHBIM U KOCMOHABTaM.
Haxonuts B muteparype u HTepHeTE CBEIeHUS HA 3aJaHHYIO TEMY.

['0TOBHUTH NTPE3EHTAINH M COOOIICHHMS TI0 U3YYEHHBIM TEMaM.

Pe3epB (6 4)

COI'NTACOBAHO

lIpoTokou 3acenanus
METOIHYECKOTO 00beIMHEHHS
YUYHTENEeH ecTeCTBEHHBIX HAyK

COLI Ne 16
or Ji¥. vd. 2022 romaNel
727 — Jlomosa M.IO.

noAnHek pygosoaurens MO ¢.H.O

COI'NTTACOBAHO

3amecTuTgns Aupekropa no Y BP
[Inemaxosa E.JO.
O .0
2022 roga
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