





IosicHuTeTbHASA 3aNIHCKA
[Iporpamma paspabotana B COOTBETCTBUH ¢ @DenepaibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
cTa"zaproM cpensero oobmiero o6paszoBanust (PI'OC COO), yrBepkAEHHBIM NpHKa3oM MuHHUCTEpCTBa
oOpa3oBanus u Hayku Poccutickoii @eneparn ot 17 mast 2012 r. Ne 413;

HA OCHOBe TIPUMEPHOM MporpaMMbl MO (pU3uKe, BKIIOYEHHON B COJEPXKATENbHBIA pa3en MpUMEpHOI
OCHOBHOI 00pa3oBaTeNbHON NMporpamMMbl CpeAHEro oOIIero oOpa3oBaHus, 0J00peHHOW ¢enepalbHbIM
y4€OHO-METOMYECKUM OOBEIMHEHUEM IO 00IeMy 00pa3oBaHuio (MpoTokoa oT 28 uroHs 2016 romga Ne
2/16-3); paboueii mporpammbl mo ¢usuke 10-11 kmacc (PabGoume mporpammer. ®Pusmka. [IpemamerHas
auHus  yueOHukoB cepun  «Kmaccuueckuit  kype». 10-11  kmaccel:  ydeOHoe mocobue — ans
o01eoOpa3oBatenbHbIx opranu3anuii / A.B. llaranuna. - M. : [Ipocserienue, 2017).

Ucnons3zyembrii YMK: @usznka 10-11 kmaccesl, «Kiaccuueckunii kype» Msikumesa .5, u np.
Obwgue uenu yuedonozo npeomema.

e (opmupoBaHue y 00yJarOMIUXCS YBEPEHHOCTH B IICHHOCTH 00pPa30BaHMs, 3HAYMMOCTH (DU3HISCKUX
3HAHHUU JUT KOKJOTO YeJIOBEKAa He3aBHCHMO OT €T0 MPOPECCHOHATBHOMN JAeITeIbHOCTH;

® OBJIQJICHHE OCHOBOIOJIATAIOIIUMU (U3NYECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPHUSIMH;
paciupeHre 00b€Ma NCHOIb3YeMbIX (PU3NUECKUX MOHATUIN, TEPMUHOJIOTHUH U CUMBOJIUKH;

e mpuoOpeTeHre 3HaHUKW O (QyHIAMEHTAIbHBIX (PHU3WUYECKUX 3aKOHAaX, JIEKAIIMX B OCHOBE
COBpPEMEHHOU (HU3UYECKON KapTHHBI MHpa, O HamOoJiee BAXKHBIX OTKPBHITUAX B 00JacTH (DU3UKH,
OKa3aBILUX OTpeAeNsIoniee BIUsSHIE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHH; NOHUMaHue (PU3NYeCKOn
CYIITHOCTH sIBIICHUM, HaOII0OAaeMbIX BO BeeneHHo;

® OBJIQJICHHE OCHOBHBIMH METOJAaMU HAy4YHOTO TO3HAHUSA TMPUPOJIbI, UCHOIb3YEMbIMH B (DU3HKE
(nabOnrofeHue, OMNMCaHUE, W3MEPEHHUE, BBIIBIKEHUE THUIOTE3, IPOBEIECHUE OSKCIEPUMEHTA);
OBJIaJICHUE YMEHHSIMHU 00padaThIiBaTh JAHHBIE SKCIIEPUMEHTA, OOBACHAThH MOJIyYeHHBIE PE3YyJIbTaThl,
YCTaHaBIIMBATh 3aBUCHUMOCTU MEXIy (GU3NYECKUMHU BEIMUYMHAMHU B HAOJII0JIa€MOM SIBJIICHUH, JIENaTh
BBIBOJIbI;

e 0TpaboTKa yMEHHs peniarh PU3NUEeCKHe 3a/1a4K pa3HbIX YPOBHEH CI0KHOCTH;

e MpUOOpETEeHHUE: OMbITa Pa3HOOOPa3HOW AEATEIHLHOCTH, OMbITA MO3HAHUS U CAMOIO3HAHUS; YMEHHM
CTaBUTh 33J]a4i, peliaTh NpoOIeMbl, IPUHUMATh PEIICHUs, UCKATh, aHAIM3UPOBATh U 00pabaTHIBAThH
nH(OPMALIMIO; KITIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE
3HaYeHUE: KOMMYHUKALIUU, COTPYJHUYECTBA, H3MepeHud, 3(dekTuBHOr0O u 0O€30macHoro uc-
MOJIb30BAHMSI PA3JIMYHBIX TEXHUYECKUX YCTPOUCTB;

® OCBOCHHE CIOCOOOB HCMOJb30BaHUS (PUINYECKHX 3HAHUNA U PEIICHHUS MPaKTHYEeCKUX 3ajad,
OOBSICHEHUS SBJICHUM OKpYKAIOIIeH IeHCTBUTENLHOCTH, OOecredeHusl Oe30MacHOCTU KHU3HU U
OXpaHbI IPUPO/IBI;

® pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HWHTEIUICKTYaATbHBIX W TBOPUYECKHX CIOCOOHOCTEH B
mpolrecce MpUOOpEeTeHUs] 3HAHUN C KCIOJIb30BAHMEM PA3MYHBIX HCTOYHHUKOB HH(GOpMAalUd U
COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH; YMeHHl QopMynupoBath U 0OOCHOBBIBATH
COOCTBEHHYIO TMO3HUIMIO MO0 OTHOIICHHI0 K (u3nueckod uH(OpMalWU, MOTy4yaeMOW H3 pa3HBIX
HCTOYHUKOB;

® BOCIUTAaHUE YBAXUTEIHHOTO OTHONICHHS K YYEHBIM M HMX OTKPBITHSIM, YyBCTBa TOPAOCTH 3a
pOCcHiicKyI0 (PU3HUECKYIO HAYKY.

Onucanue mecma yuedono20 npeomema 6 yueoOHom niane



Jlannasi pabouast mporpamMma no ¢usuke st 6a30BOro ypoBHsI cocTaBieHa u3 pacuera 140 vacoB Ha JBa
roja oOydenus (1o 2 gaca B Hezento B 10 u 11 ximaccax)

1. llnanupyemble pe3yJbTaThl H3VUeHU GUIMKH

B pesyabTare ndyuenusi yaeoHoro npeamera «®@usuka» Ha ypoBHe cpeiHero oouero
o0pa3oBaHus:

BoinyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

—/IEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM HayyHOU
KapTHUHBI MUPa, B PA3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOJIEH;

—JIEMOHCTPUPOBATh Ha IMpPUMEpPax B3aUMOCBSA3b MEXAy (GU3UKOM U JPYTUMU €CTECTBEHHBIMU
HayKaMH;

—yCTaHaBJIMBaTh B3aMMOCBSA3b €CTECTBEHHO-HAYUHBIX SIBICHUHM U NMPUMEHSATh OCHOBHBIE (PU3UYECKHE
MOJENH ISl UX ONMCAHUS U OOBSICHEHMUS;

—HCMOJb30BaTh MHPOpPMALMIO (U3NYECKOTO COAEPKaHMS MPH PEIICeHUH Y4eOHBIX, MPAaKTHYECKHUX,
MIPOEKTHBIX U HCCIIENOBATEeNbCKUX 3ajJjady, UHTErpUpys HHPOPMALUIO U3 paA3IMYHbIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBas;

—pa3inyaTh U yMETh UCIOJB30BaTh B Y4eOHO-MCCIIEI0BATENbCKON /IEATEIbHOCTH METO/Ibl HAyYHOTO
no3HaHus (HaONIo/IeHue, ONKUcaHue, U3MEPEHNE, SKCIIEPUMEHT, BBIIBUKEHHE TUIOTE3bl, MOJCINPOBAHNE U
Ip.) ¥ GOpMBI HAYYHOTO MO3HAHUS ((haKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MPUMEPAX UX POJIb U MECTO
B Hay4YHOM TO3HAHUH;

—IpPOBOJUTH TMpsSMble U KOCBEHHbIE HM3MEHEHHsS (U3NYECKUX BEJIUYUH, BHIOMpas H3MepUTENbHbIE
prOOPHI C Y4ETOM HEOOXOTUMOM TOYHOCTH U3MEPEHNUH, IUTAHUPOBATh XOJ1 U3MEPEHHH, MOTydaTh 3HaYCHHE
M3MepseMOil BEIMYMHBI U OLIEHUBATh OTHOCUTENIbHYIO MOTPEIIHOCTD MO 33/1aHHBIM (OpMYyIaMm;

—MPOBOJUTH UCCIIEAOBAHMS 3aBUCUMOCTEN MeXAY (PU3MUECKUMH BETMYMHAMMU: IPOBOANUTH U3MEPEHUS
U OINpENeNATh Ha OCHOBE MCCIEJOBAHUS 3HAYEHUE IapaMeTPOB, XAPAKTEPU3YIOLIUX JaHHYIO 3aBUCUMOCTh
MEX]ly BETMYMHAMH, U J€JIaTh BBIBOJI C YUETOM MOTPELUIHOCTH U3MEPEHNUN;

—HCIIOJIb30BaTh [UI OIMCAHUS XapakTepa MPOTEKaHUs (PU3NUECKUX IHPOLECCOB (PU3HUYECKHE
BEJIMYUHBI M JEMOHCTPUPOBATh B3aUMOCBSI3b MEX1y HUMU;

—HCII0JIb30BaTh AJIs1 ONIMCAHMS XapaKTepa MpoTeKaHus (PU3NYECKUX MPOLECcCOB GU3NUECKUE 3aKOHBI C
YU€TOM I'paHUIl UX IPUMEHUMOCTH;

—pelaTh KauyecTBEHHBIE 3a/laud (B TOM YUCIIE M MEXIPEAMETHOIO XapakTepa): UCHOJb3ys MOJIEIH,
¢u3nyeckue BeNMYMHBI M 3aKOHBI, BBICTpauBaTh JIOTMUECKM BEpPHYIO LIENOYKY OOBICHEHMS
(mokazarenbCTBA) MPEIOKEHHOTO B 3a1a4e mpoliecca (SIBJICHU);

—pelaTh pacyeTHbIE 3aJaudl C SBHO 3aJaHHON (PU3NYECKOM MOJENbIO: HAa OCHOBE aHAJIM3a YCIOBHUS
3aJaud BBIICIATh (PU3MUYECKYIO MOJIENIb, HAXOAUTh (M3UYECKUE BEJIMYMHBI M 3aKOHBI, HEOOXOAUMBIE U
JOCTaTOYHbIE [UIs €€ PEelleH s, IPOBOIUTh PacUeThl U IPOBEPATH NOJIYUYEHHBIN Pe3yJbTar;

—YYUTBIBATh TPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJEeH MpH pelieHUur (PU3NUECKUuX U
MEXIIpEeIMETHBIX 3aJ1ay;

—HCIIOJIb30BaTh MH(POPMALMIO M NPUMEHATh 3HAHUA O MpPUHOUNAX paboThl M OCHOBHBIX
XapaKTepUCTUKAX M3YYEHHBIX MallUH, HNPUOOPOB W JPYTUX TEXHUYECKUX YCTPOMCTB I peIIeHUs
IIPAKTUYECKUX, YUeOHO-HCCIEI0BATENbCKUX U MIPOEKTHBIX 33a4;

—HCIIOJIb30BaTh 3HaHHUA O (HU3UYECKUX OOBEKTaX MU IpoleccaX B IOBCEIHEBHOM KM3HMU JUIs
oOecrieyeHuss 0€30MacCHOCTH MpH OOpalleHHH ¢ NpUOOpPaMU W TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpaHEHHs 3[0POBbsS M COOJIOAECHUS HOPM 3KOJIOTMYECKOTO IOBEIEHHUS B OKpYXKarollel cpene, A
IIPUHATHS PEIICHUI B TOBCEHEBHOM JKU3HHU.

BpinycKkHHK Ha 0230BOM YPOBHE IMOJTYYUT BO3MOKHOCTh HAYYHThCS:

—NnOHUMAmMb U  OOBACHAMb  YENOCMHOCMb  (QU3UYECKOU mMeopuu, paziuyames cpaHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUux Pu3udecKux meopuil;

—61a0emsb npuemMamu NOCMpOeHUs. Mmeopemuyeckux O0OKa3amenbcme, d Makdice NpoSHOIUPOBAHUs
ocobenHocmel NpomeKaHus Qu3UYecKux A6JNeHUll U Npoyecco8 HA OCHOBe NOJYYEHHLIX MeopemuiecKux
86160008 U OOKA3AMENbCNE,

—XApaKmepu3o6ams CUCIEMHYIO C853b  MeNCOy OCHOBONONASAIOWUMU HAYYHLIMU NOHAMUAMU.
NPOCMpancmeo, epems, mamepus (6ewecmeo, noie), O8UdNCeHUe, CUd, SHEPUsL;




—6bl06UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOoBonojiazarouwux qbu3uttec:<ux 3aK0H0M€pHOCWl€1/Vl u

3AdKOHO8,

—CamMoCmoamenbHo NAAHUPOBAMb U NPOBOOUMb (Pu3UYECKUE IKCHEPUMEHTNbL,

—Xapakmepuzoeams 2100anbHble NPoOIeMbl, CmosAwue neped UYelo8e4yecmeom: dHepeemuyecKue,
chipbegule, IKOI02UYECKUe,— U POlb (DUIUKU 8 peuleHUl dIMux npooiem,

—pewams NPaKMuKO-OpUEeHMUPOBAHHbIE KAYeCmEeHHble U pacuemuvle Qusuueckue 3a0aiu ¢
8b100pOM  (hu3UHEeCKOU MOOeNU, UCHONb3YS HECKOIbKO (QU3UYECKUX 3AKOHO8 UIU (POpMYI, CEA3bIBAIOUSUX
u3gecmHule usuyeckue 8elIUIUHbl, 8 KOHMEKCMe MeHCnPeoOMemublX Césa3ell;

—00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU U3YVUEHHbIX MAWUH, NPUOOPOS U MEeXHUYEeCKUX
YCmMpoucma,

—00BACHAMY YC08USA NPUMEHEHUS (Du3ULecKux mooenell npu peuleHuy Gu3udecKux 3a0ai, Haxooums
A0EK8AMHYIO NPEeONONCeHHOU 3a0aue u3udvecKylo Mooeib, paspeuams npoobiemy Kak Hd OCHO8e
UMEeIWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

JINYHOCTHBIE, MeTanpeAMeTHbIe, IpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS Kypca (PU3HKH,
JINYHOCTHBIE pPE3YIbTATHI:

YMEHUE YIPABIIATh CBOEH NO3HABATEIBHOM EATEIbHOCTBIO;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE CamMO00pa30BaHUIO, Ha MPOTKEHUU
BCel KU3HU; CO3HATEILHOE OTHOIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCTICIIHOM
npodeCcCHOHANTBHON U 0OIIIECTBEHHOU e TETFHOCTH,

YMEHHE COTPYAHMYaTh CO B3pPOCIBIMHM, CBEPCTHHUKaMH, JE€TbMHU MIQJIIEr0 BO3pacTa B
00pa3oBaTeNIbHOM, yueOHO-HCCIIeI0BATEIbCKON, MPOSKTHOM U APYrUX BUJIAX NESTENbHOCTH;
chopMUpOBaTh MHPOBO33pPEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
OCO3HAHME 3HAYMMOCTH HAyKH, BJAJE€HUE JIOCTOBEpHOM uHopManuell o MepeloBbIX
JOCTHKEHUSX U OTKPBITUSAX MUPOBON M OTE€YECTBEHHON HAYKH; 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 yCTpoicTBE MHUpa 1 0OIIECTBA; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPUYECTBY;
YYBCTBO F'OPJIOCTHU 32 POCCUHCKYIO (PU3NYECKYIO HAYKy, TYMaHHU3M;

IIOJIOKUTEIILHOE OTHOILIEHHE K TPYAY, LEJIEyCTPEMIIEHHOCTD;

9KOJIOTMYECKasi KYJbTypa, OEpeKHOE OTHOLIEHHE K POJHOM 3emile, MPUPOAHBIM OOrarcTBam
Poccun u Mupa, IOHMMaHuE OTBETCTBEHHOCTH 3a COCTOSIHHE IMPUPOJHBIX PECYPCOB U pa3yMHOE
IIPUPOIOIIOJIB30BAHUE.

MetanpeaMeTHbIE pPe3yJabTaThl:
1) ocBoeHHE peryJIsSTHBHBIX YHUBEPCATbHBIX YYCOHBIX ICHCTBUIA:

CaMOCTOATCIIBHO OIPECACIATh LEJIM, CTaBUTh U (bOpMy.]'II/IpOBaTb COOCTBEHHEIE 3aJadyu B
O6pa3OBaTeJIBHOI>'I ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUsaX;

OLCHUBATHL PECYPChI, B TOM YHCJIC BpEMA U APYIrH€ HEMATCPUAJIBHBIC PECYPCHI, H606X0,Z[I/IMBIC
I JOCTHKCHUA IMOCTaBJICHHOM paHec Leiin;

COIIOCTAaBJIATh UMCIOIIHUECCI BO3SMOXXHOCTH U H606XO,Z[I/IMLIG UL JOCTUKCHU A LICJIN PECYPCHI;
OIIPCACIIATH HCCKOJIBKO HYTeﬁ JOCTHKEHHS TTIOCTaBICHHOM noeiu,

3aaBaTh MapaMETpbl U KPUTCPHUU, 10 KOTOPBIM MOXKHO OIPCACIIATDh, YTO LCJIb NOCTUTHYTA,
COIIOCTaBJIATHb HOJIy‘ICHHBIfI pe3yibTaT ACATCIBHOCTH C MOCTaBJCHHON paHecC LCJIbIO,

0CO3HaBaTh IOCIEACTBUSA JOCTMIKEHHMS MOCTABICHHOM LIEIH B JCATCIIBHOCTH, COOCTBEHHOM
JKU3HHU U )KU3HU OKPYKAKOIIUX J'IIOI[GfI;

2) OCBOCHHEC TI03HABATCIIBHBIX YHHBCPCAJIbHBIX y‘{e6HLIX JIENCTBHI:

KPUTHYECKH OLIEHUBATh U HHTEPIPETHUPOBATh HH(POPMALIUIO C PA3HBIX MMO3UIHIA;

pacro3HaBaTh U (GUKCUPOBATh IPOTUBOPEUHsI B MHPOPMALIMOHHBIX HCTOYHHUKAX;

UCIIOJb30BATh  PA3JIMYHBIE  MOJEIbHO-CXEMAaTUYECKHE cpencrtsa Ui NPEACTAaBICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HICTOUHUKAX ITPOTUBOPEUNH;

OCYIIECTBIATH pa3BEPHYThI MH(DOPMAIIMOHHBII MOUCK U CTABUTH Ha €0 OCHOBE HOBBIE 33/1a4H;
UCKaTh U HAXOAUTh 0000LICHHBIE CIOCOOBI peleHHs 3a/1ay;

NPUBOJNTH KPUTHUYECKHE apryMEHTBI, KaK B OTHOILIEHHMH COOCTBEHHOIO CYXJEHUS, TaK U B
OTHOILIEHUHU NEHUCTBUN U CYXKIEHUN JPYrOro 4eaOBEKa;

aHAJIM3UPOBATh U IPeoOpa3oBaTh MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYAIIHH;



BBIXOJUTh 3a paMKM  Y4e€0HOro MpeAMeTa U OCYIIECTBIATh LEJICHANIPABICHHBI  IOUCK
BO3MOKHOCTH HIMPOKOTO IIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBUS;

BBICTPaMBaTh WHAWBUAYAJIBHYIO 0OOpa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAS OTPAHUYCHHS CO
CTOPOHBI IPYIrUX YY4ACTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

3aHMMAaThb Pa3HbIE MO3ULUU B II0O3HABATEIILHON JEATECIILHOCTH;

3) OCBOEHHE KOMMYHHMKATHBHBIX YHHBEPCAIBHBIX YYEOHBIX JCHUCTBHIA:

OCYIIECTBJISITH JEJIOBYI0O KOMMYHUKAIMIO KAK CO CBEPCTHUKAMM, TaK M CO B3POCIIBIMU;
MIPU OCYIIECTBJICHUH TPYIIOBOM PabOThl OBITh KaK PYKOBOJWUTEIEM, TaK M UYJICHOM IMPOEKTHOM
KOMaH/Ibl B Pa3HbIX poJisiX (T€HEpaTOpOM HJIeH, KPUTUKOM, HCIIOJIHUTENIEM, TIPE3CHTYIONIUM U T.
1.);

pa3BEPHYTO, JOTUYHO M TOYHO HM3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BAHUEM aJIeKBATHBIX
(YCTHBIX, MUCHbMEHHBIX) SI3BIKOBBIX CPEJCTB;

pacro3HaBaTh KOH(IMKTHOTCHHBIC CUTYallMd W TMPEJOTBpaliaTh KOH(IUKTHI A0 WX AKTHUBHOM
¢a3bl;

COrJacoBbIBaTh  IO3WIMM  YIEHOB KOMaHIbl B  Mpollecce  paboThl  Hajg  0o0mUM
MIPOTyKTOM/pEIIEHUEM;

MPEACTABIIATH MyOJUYHO PE3YJIbTaThl WHIWBHUAYaIbHON M TPYIIOBON AESITEIBHOCTH, KaK IMepes
3HAKOMOM, TaK U MepeJl HE3HAKOMOU ayJIMTOPUEH;

MO0MPaTh MAPTHEPOB JIJIS ACIOBOM KOMMYHHUKAITUH, UCXOIS U3 COOOpaKEHUN PEe3yTbTaTUBHOCTH
B3aUMOJICHCTBHUS, a HE JTUIHBIX CUMITATHH;

BOCIIPUHUMATh KPUTUUYECKHUE 3aMEUaHUs KaK PECypc COOCTBEHHOT'O Pa3BUTHS,

TOYHO U E€MKO (OPMYIHPOBATh KaK KPUTUUYECKHE, TaK M OJOOPUTEIHLHBIE 3aMEYaHHs B aJpec
IpYTUX JIOACH 1 00pa30BaTEIbHOM KOMMYHUKAIIMK, U30€ras IpH STOM JIMYHOCTHBIX OIIEHOYHBIX
CYKIEHUM.

[IpenMeTHbIe pe3yabTaThl:

copMHpPOBATh TPEACTABICHUS O 3aKOHOMEPHOHN CBSI3W M MO3HABAEMOCTH SIBIICHUI MPHUPOIBI, 00
O0OBEKTHBHOCTH HAayYHOTO 3HAHUS, O POJIM U MeCTe (PU3MKH B COBPEMECHHOW HAay4YHOW KapTHHE
MHpa; TOHUMaHuEe poJiu GU3UKUA B (POPMUPOBAHUH KPYro3opa U (PyHKIIMOHAILHON TPaMOTHOCTH
YeJIOBeKa IS PEIICHUS TPAKTUICCKUX 3a/1a4;

BJIQJICHHE OCHOBOTIOJATAIOIIUMH (PU3MUECKUMH TOHITHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU H
TEOPHUSIMH, YBEPEHHOE I0JIb30BaHKE (PU3NIECKON TEPMUHOJIOTHEH U CUMBOJIUKOIA;,
C(OPMHUPOBAHHOCTh  TPEACTABICHUNA O (U3MYECKOH CYIIHOCTH SIBJICHHUH IPHPOJBI, BHIAX
MaTepuH, IBIKEHHH KaK croco0Oe CYIIeCTBOBaHUS MAaTEepPHH; YCBOCHHE OCHOBHBIX HJICH
MEXaHUKH, aTOMHO-MOJICKYJISIPHOTO YYCHHUSI O CTPOCHHUH BEIIIECTBA, JIEMEHTOB JICKTPOANHAMHUKH
KBaHTOBOH (DM3UKH; OBJIAJICHHE TOHATUIHBIM alliapaToM ¥ CUMBOJIMYECKUM SI3bIKOM (PH3UKH;
BJIaJICHHEC OCHOBHBIMH METOJaMU HAyYHOTO IMO3HAHHMS, UCTIOJIb3YeMbIMHU B (DPM3UKE: HAOIIOJICHNUE,
ONHCaHHWE, W3MEPEHHUE, OKCIECPUMEHT, BIJIAJICHUE YMEHHSIMH 00pabaThiBaTh PE3yJbTaThl
U3MEpECHUH, OOHApY)KUBaTh 3aBUCUMOCTh MEXKAY (DU3HUYSCKUMH BEIWYHMHAMHU; OOBSICHSTH
MOJIyYCHHBIC PE3YJIbTATHI U JICIATh BBIBOI;

BJIQJICHHE YMCHHUSMHU BBIJBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJATAONINX (PH3UUCCKUX
3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMH, (POPMYIUPYSI
IEeJIb HWCCIEJOBAaHUS; BIIAQJCHUE YMCHHUSIMU  OIKMCHIBATH M OOBSACHATH CaMOCTOSITEIBHO
MPOBENEHHBIE AKCIEPUMEHTHI, aHAIM3UPOBATh PE3YAbTAThl TMOJTYYCHHONW H3 JKCIEPUMEHTOB
nH(OpPMAIIUHY, OTIPEACTATH JOCTOBEPHOCTh MOIyYEHHOTO PE3yabTaTa;

YMEHHE peliaTh MPOoCcThie (PU3NUECKUe 3aauu;

chOpPMUPOBAHHOCTh yMEHHUS TMPUMEHATH TMOJYYEHHbIE 3HAHUS [UId OOBSICHEHMS YCIOBUU
MpOoTeKaHUs (PU3NYECKUX SBICHUN B MPHUPOAE U JUIsl TMPUHATHS TMPAKTUYECKHX pPEIICHUH B
MTOBCETHEBHOM JKU3HH,

MOHNMaHue (PU3NYECKUX OCHOB U TIPUHIIUIIOB JCWUCTBUS MAIlMH U MEXaHH3MOB, CPEJICTB
MEPEIBIKEHUSI M CBSI3HM, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTUYECKUX MPOIIECCOB,
BIUSHUS WX Ha OKPYXAIOUIYI0 CpeAy; OCO3HaHHE BO3MOXKHBIX NPUYUH TEXHOTCHHBIX U
HKOJIOTHYECKUX KaTacTpod;

c(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3UIIMM TIO OTHOIICHHI0O K (Qu3NYeckod HHPOpPMAIIHH,
MOJIy4aeMO# U3 pa3HbIX HCTOYHUKOB.






[IpenycmoTpeHHast mporpaMmoii pe3epBHOE BpeMs B KoinuecTBe 7 yacoB (10 kiacc), pacnpeneneHo Ha
no temam «Mexanuka» — 1 wac, «MonekyispHas (QHU3UKa H
TepMoauHamMuka» -1 dYac, «OCHOBBI JIEKTPOAMHAMHKH»-2 dYaca W Ha 0000meHHe U TOBTOPEHHUE
npoiiienHoro marepuaina 3a kypc 10 ki - 3 dgaca. PesepBHoe Bpems B xonuuectBe 6 wacoB (11 kmacc),

OTpabOTKY HABBIKOB pEIICHUsS 3a1ad

2. CoaepxaHue y4eOHOIr0 mpeaMera

pacmpesielieH0 Ha 3aKpeluIeHHEe Marepuana Mo OTPadOTKy HAaBBIKOB PEIICHHsS 3ajad

Mo pasjesam:
«QnekrpoauHamuka» - 1 gac, «Konebanus u BoiHbBI» - 1 wac, «Ontuka» - 1 yac, «KBanroBas ¢usmka» — 3

yaca.
Tabanna-ceTka pacnpeiesieHUusi 4aCOB M0 rogamM 00y4YeHust
KoaunuecTBo yacon
No | Pasnensl, Tembl Asrtopckas | PaGouas mporpamma
n/n nporpamMa | 10 KII. 11 xiI.
1 Brenenne. ®u3nka U €CTECTBEHHO - HAYYHBIA METO/T 1 1
MTO3HAHUS TPHPOIBL
2 MexaHuka 27 27+1=28
KunemaTtuka 6 6
3akoHbl qTuHaMuKH HeroToHA 4 4
Cubl B MEXaHHKE 5 5
3aKOHBI COXpaHEHUS] UMITYJIbCa 3 3
3aKOH COXpaHEHHUsI MEXaHUYECKOM YHEPTHH 4 4+1=5
Crartuka. 3 3
OCHOBBI THJIPOMEXaHUKH 2 2
3 MoJiekyJsipHasi (pu3uKa H TEPMOAHUHAMHKA 17 17+1=18
OcHOBBI MOJIEKYIIIpHO-KHHEeTHYecKO# Teopun (MKT) 3 3
YpaBHEHHE COCTOSIHUS rasa. 4 4
B3anmHbIe TpeBpalIeHus KUIKOCTH M ra3a. 1 1
JKunkoctu. 1 1
TBEppIe Tena 1 1
OCHOBBI TEPMOJTMHAMUKH 7 7+1=8
4 OCHOBBI 2JIEKTPOAUHAMHUKH 16 16+2=18
DJIEKTPOCTaTHKA 6 6
3aKOHBI TIOCTOSTHHOT'O TOKA. 6 6+2=8
DNIEeKTPUUYECKUNA TOK B Pa3JIMUHBIX Cpeaax. 4 4
5 Pe3eps 7 -
6 IToBTOpPEHUE - 3 pe3
7 OCHOBBI YJIEKTPOJANHAMUKH (ITPOAOJIKEHHE) 9 9+1=10
MarauTHOE 1oJIE. 5 5
ONEKTpOMAarHuTHAS MHIYKIUS. 4 4+1=5
8 KoJie6anusi 1 BOJIHBI 15 15+1=16
MexaHn4ecKre KoueOaHus 3 3
DJIeKTpOMAarHUTHBIC KOJICOaHUsI. 5 5+1=6
MexaHHYeCKHE BOJIHBL. 3 3
DJICKTPOMArHUTHHIE BOJIHBI. 4 4
9 | Onruka 13 13+1=14
CaetoBbI€ BOJIHBL. ['eoMeTpuueckasi U BOJIHOBAsI ONITHKA. 11 11
N3nydyeHune u CueKTpsl 2 2+1=3
10 | OcHOBBI CIENHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH 3 3
OcHoBbl cnenmanbHo# Teopuun otHocuTensHOCTH (CTO) 3 3
11 | KBanroBas puzuka 17 1743=20
CBeToBbI€ KBAHTBHI. 5 5+1=6
ATomHast pu3uka 3 3
du3rKa aTOMHOTO sJipa 7 7+1=8
DJIeMEHTapHbIE YACTHUIIbI 2 2+1=3
12 | Ctpoenue Bceesiennoii 5 5
Conneunas cucteMa. CTpoeHHE BCEICHHOM 5 5
13 | Pe3epB 6 -




| Utoro 136 | 68 | 68 |
Kiacc Kon-Bo
JLp. K.p.
10 9 3
11 7 4

BBenenne. @u3nka U eCTECTBEHHO - HAYYHBI MeTO/I MO3HAHUs npupoas! (1 1)

®dwusuka - pyHAaMeHTaIbHas HayKa 0 Ipupoe. Hayunslit MeTox mo3HaHus.

Mertoap! uccnenoBanus GU3NIECKUX ABIeHUH. MozaennpoBanne GU3NIECKUX SIBICHUA U TPOIIECCOB.
Hayunbie ¢aktel u runorespl. OU3HUECKUe 3aKOHBI U TPAHUIIBI KX MPUMEHUMOCTH. DHU3HUECKUEe TEOPHH U
MPUHIMI COOTBETCTBUA. Pusnueckue BennyuHbl. [lorpemnoctu n3mepenuili pusnueckux BeandyuH. Ponb u
MecTOo (U3UKU B (POPMHUPOBAHUN COBPEMEHHON HAyYHOW KaPTHHBI MHUPA, B MPAKTHYECKOW AEATEIHHOCTH
mojen. Pusnka U KylbTypa.

Mexanuka (27+1pe3epB=28 u)

['panunel npumMeHuUMoOCTH Kilaccuueckoid MexaHuku. IIpoctpanctBo u Bpemsi. OTHOCUTENBHOCTD
MeXxaHuyeckoro JBuxkeHHus. Cuctembl oTcuéra. CKalsipHble U BEKTOpPHblE  (DU3MUECKHE BEITUYMHBI.
Tpaektopus. Ilyre. Ilepememenue. Ckopoctb. YckopeHue. PaBHOMepHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBM>KEHHE. PABHOMEPHOE JBIKEHHUE 110 OKPYKHOCTH.

BsaumoneiictBue ten. SBnenue nnepuuu. Cuna. Macca. HepuunanbHble cucTeMbl 0TCUETA. 3aKOHBI
maHamMukd Hetotona. Cuima TspkecTH, Bec, HeBecoMOCTh. CHIIBI YNPYrocTH, CHIIBI TPEHHS.  3aKOHBI:
BCEMHUpPHOTO TAroTeHus, I'yka, TpeHus. Mcronb3oBaHue 3aKOHOB MEXaHUKH JJIsi OOBSACHEHUS JIBHYKEHUS
HEOECHBIX TeN U Ui Pa3BUTUS KOCMUYECKHUX MCCIIEI0BaHUM.

NMnynbc MarepranbHOW TOYKM M CHCTeMBl. MMmmynec cuibl. 3aKOH COXpaHEHUs  MMITYJbCa.
Mexanundeckass pab6ora. MomHoOCTe. MexaHnyeckas SHEpPrus MaTepUAIIBHOM TOYKH M CUCTEMBI. 3aKOH
COXpaHEHHUs MeXaHW4yecKou sHepruu. PaboTa CHIIbl TAKECTH U CUIIBI YIPYTOCTH.

PaBHOBecne MarepuanbHOM TOYKM M TBEPAOro Tena. MOMEHT Cuibl.  YCJIOBHS PaBHOBECHS.
PaBnoBecue xxuakocTu u raza. Jlapnenue. JIBrkeHHE )KUIKOCTH.

JlaGopaTtopHbie padoThbI:

1. Usydenue nBUMKEHUS Tela MO OKPYKHOCTH.

2. VI3mepeHue KECTKOCTU MPYKUHBI.

3. MHsmepenwne kodpduimeHTa TPEHHS CKOIHKCHHS.

4. W3yuyeHue 3aK0HA COXPAHCHHS MEXaHHUYECKOUW SHEPTHH.

5. HM3yueHue paBHOBecHs Tela MO ACUCTBUEM HECKOJBKUX CHIL
KonTpoJbHbIE padoThI:

1. Mexanuka

MoJiekyasipHas puszuka u Tepmoaunamuka (17+1pezeps=18 u)

MonekynsapHo-KUHETHYeCcKass Teopuss (M K T) CTPOCHHMsI BEIIECTBA M €€ SKCIEPUMEHTAIbHBIC
JI0Ka3zaTelbcTBa. TermaoBoe paBHOBecue. AOCOIOTHAs TemIlepaTypa Kak Mepa CpeaHedl KHHETHYECKOU
SHEPruy TEIUIOBOrO JIBMKEHHWS YacTHIl BeniecTBa. Mojenb uieanbHOro rasa. JlapineHnue rasa. YpaBHEHUE
COCTOSIHMSI MJICIBHOTO raza. YpaBHeHue MenpeneeBa-Knanelipona. ['a30Bbie 3aKOHBI.

ArperatHble COCTOSIHUS BelllecTBa. B3anMHble IPEeBpalllEeHUs KUJIKOCTH U raza. BiaxxHOCTh Bo3IyXa.
Mogenb crpoeHus xuakoctei. [loBepxHocTHOe HaTshkeHWe. Kpucrammnueckue u aMopgHBIE Tea.

Buytpennss sueprus. PaGota u Teruomnepenaya kKak crnocoObl M3MEHEHHS BHYTPEHHEH HSHEpPrUH.
VYpaBHeHnue TerioBoro Oamanca. [lepBbeiii 3akoH TepMoauHaMUKH. HeoOpaTMMOCTh TEIIOBBIX MPOIIECCOB.
[Tpuniune: gevictBus n KIT/I TenmoBeIx MamiuH.

JlabopaTopHbie padoThl
6. V3MmepeHue TeMnepaTypsl >KUIKOCTHBIMU U IU(PPOBBIMU TEPMOMETPAMH.
7. DkcrepuMeHTanbHas IpoBepka 3akoHa [ et - Jltoccaka (M3MepeHne TepMOIMHAMHYECKUX
rapaMeTpoB rasa).
KonTpouabHbie padoTsI:
2. OcuoBsl MKT u TepMoiuHaMUKH

OcHoBBI J1ekTpoauHaMuKH (25+3pe3epB=284)

OnexTpuueckue 3apsaabl. 3aKOH COXpPAaHEHUsl NIEKTPUYECKOro 3apsana. 3akoH Kymnona.

Onexkrpuueckoe mnosie. Hanpsok€HHOCT M MOTEHUMANl  AJIEKTPOCTaTHYECKOro mouid.  JIuaum
HaNpspDKEHHOCTH M OKBUIIOTEHIMAJIbHBIE NMOBEpXHOCTU. [IpuHumn cynepnosuuuu noneil. I[IpoBogHuku n
TUBJIEKTPUKH B IEKTPUUYECKOM I10JIE. DNEKTpoEMKOCTh. KoHneHcarop.

[TocTosHHBIM AnekTpudeckuil Tok. Cuna Toka. Conmportusienue. [locnenoBaTenbHOEe U MapaIeIbHOE
COEIMHEHUE MPOBOAHUKOB. 3akoH Jlxoynsa - JleHma. Dnekrtpoaswkymias cwia. 3akoH Oma A IOJIHOM



Lenu. OJEKTPUYECKUM TOK B TMPOBOJHMKAX, JJICKTPOJUTAX, TMOJYNMPOBOJAHUKAX, Ta3aXx U BaKyyMe.
CBepX1mpoBOAUMOCTb.

MaruuTHO€ 1ose. BEKTOp MHAYKIMU MAarHUTHOTO MOJisl. J[eiCTBHME MarHUTHOTO TOJISl HA MPOBOJIHUK C
TOKOM U JBHXYIIYIOCS 3apsokeHHYo vactuily. Cuina Ammnepa u cuia Jlopenma. MarHuTHble CBOWMCTBa
BEIIECTBA.

SIBneHMe  NIEKTPOMArHUTHOW  MHAYKUMU. MaruutHelii  notok. IlpaBmwino  Jlenna.  3akoH
ANIEKTPOMArHUTHOM HWHAYKIUHU. SIBleHHE CaMOWMHIYKIUU. WHIYKTUBHOCTb. DJIEKTPOMArHWUTHOE TMOJE.
DHeprusi MEKTPOMATHUTHOTO TTOJISL.

JlabopaTopHble padoThbI:
8. TlocnmemoBaTenpHOE U MapaLICIbHOE COCTUHEHUS TIPOBOJHUKOB.
9. Usmepenne DJIC ncTOYHUKA TOKA.
10. M3mepenune cuibl B3aUMOJICHCTBUSI MATHUTA M KaTYIIKH C TOKOM
11. MccnenoBaHue SIBICHUS SJIEKTPOMArHUTHON WHIYKITUH.
KonTpoabHbie padoThI:
3. OCHOBBI ANEKTPOTTHAMHUKH
4. DnexTpocTaTHKa
5. 3aKoHBI MOCTOSTHHOTO TOKA
6. DieKTpoMarHeTH3M

Kousie6anus u Bostabl (15+1pe3epB=164)

Mexannyeckue kosiebanus. ['apmonudeckue kosiebanus. CBoOOAHBIE, 3aTyXalollue, BBIHYXIECHHbIE
koseOanus. [IpeBparienus sHepruu npu konedanusx. Pesonanc.

OnektpoMarHuTHble KojeOanus.  KoneOarenbHbli KOHTYp. IlepeMeHHBIN AJIEKTpUYECKHIl TOK.
Pes3onanc B anekTpuueckoit nenu. Kopotkoe 3aMbIkaHue.

Mexannueckue BOJHBL [IpoponpHele W momnepedHble BOJIHBL. CKOpPOCTh W JUIMHA BOJIHBI.
WnTtepdepennus u qudpakiys. DHeprus BOIHBI. 3BYKOBbIE BOTHBI.

OneKTpoMarHuTHele BOJIHBI. (CBOMCTBAa 3JIEKTPOMAarHWTHBIX BOJIH. JlMama3oHbI 3JIEKTPOMAarHUTHBIX
U3JIy4EHUHN U UX IPAKTHYECKOE IPUMEHECHHUE.

JlabGoparopHas padora:

12. Onpenenenne yCKOpEeHHsI CBOOOIHOTO TAJICHUS TIPH MIOMOIIN MasiTHUKA.
KonTposbHbIe padoThI:

5. Konebanust 1 BOJHBI

Ontuka (13+1=14 4)
I'eomerpudeckas ontuka. CKOPOCTh CBETA. 3aKOHBI OTPAKEHUS M TPEJIOMIICHHUS CBETA.
dopmysaa TOHKOW JHMH3BL BOJHOBBIC CBOWCTBa CBeTa: JUCIEPCHs, MHTEpdepeHIus, ITu(paKIus,
HOJISIPU3ALHSL.

JlaGopaTtopHbie padoThbI:
13. Onpeznenenue nokaszatems MPETOMIICHHS CPEIbI.
14. Usmepenue (HOKYCHOTO PacCTOSTHUS COOMPAIOIICH JTHMH3BI.
15. OnpenenceHue JTUHBI CBETOBOW BOJIHBI.
KonTposbHbie padoThI:
6. Onrtuka

OcHOBBI CcHIENUATIBHON TEOPUU OTHOCUTEIBHOCTH (3 4)
[TocTynatel TEOPUH OTHOCUTENHHOCTH U CIEJCTBUS U3 HUX. IHBapUaHTHOCTh MOAYJISI CKOPOCTH CBETa
B BakyyMme. DHeprus nmokos. CBsi3b MacChl M SHEPTUU CBOOOTHOM YaCTHUIIBI

KBanToBas ¢usuka. ®usnuka atoma n aroMHoro siapa (17+3peseps=20 u)

I'unore3a M. Ilnanka. ®ortosnextpuueckuir 3pdexr. OnbiTel CrosneroBa. 3akoHbl (HoTOdPPEKTa.
VYpasaenue OiHmuTeitHa. PotoH. KopmyckynisspHo-BoaHOBON Ayanu3M. COOTHOIIEHHE HEONPEAEIEHHOCTEN
Ieiizendepra.

ITnanerapnass mozaens aroma. OOBsICHEHHE JIMHEHUYATOro CHeKTpa BOJOpOJa Ha OCHOBE KBAHTOBBIX
noctynaroB bopa.

CoctaB M CTpOoeHHE AaTOMHBIX sjiep. ODHEPrus CBsA3M AaTOMHBIX sAep. Buabl paanoakTHBHBIX
IpeBpallleHUil aTOMHBIX sJiep. 3aKOH paJMOAaKTHBHOTO pacmana. SnepHele peakiuu. Llemnas peaxius
nenenus saep. [lpumeHeHue siiepHoil SHEprHH.

OneMeHTapHble YacTUIbl. OyHaaMeHTaIbHbIE B3aUMOJICHCTBHUS.

JlabopaTopHbie padoThI:



16. HaGmroieHre CIUIONIHOTO U JIMHEHYAaToTo CIeKTpoB. MccnenoBanue criekTpa BOI0poaa
KonTpoJsbHbie padoTsI:
7. KBanToBas ¢puznka

Ctpoenue Bcenennoii (5 1)
ConneuHas cucreMa: IUIaHEThl U Majble Tena, cuctema 3emis-JIyna. Ctpoenune u 3Bomouus CosHua
u 3B&311. Knaccudukanus 3831, 3BE3/161 M HICTOYHUKH UX SHEPTHH.
lNanaktuka. CoBpeMeHHBIE MTPEACTABICHHS O CTPOCHUU U SBOJIONMU BeenenHo.

IMoBTopenue — 3 4 (B 10 ki1acce).



6. TemaTHueckoe IVIAHUPOBAHUE

TemaTnueckoe Coaepikanue 1o Temam OcHoBHbIE BH/IbI 1ESITEILHOCTH Y4AIIMXCS
IUIAHMPOBaHHUe
10 xaace (684, 2 4 B Heel10)
BBenenne. ®u3nka U eCTECTBEHHO - HAYYHBIH MeTO/l O3HAHUS NPUPOABI. 1 4.
®dusuka u dusuka - OOBSCHATH HA MPUMEPaxX PoJib U MECTO (HU3UKH B (POPMUPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI
€CTECTBEHHO - (¢yHaMeHTanbHAas  HaykKa O | MUpa, B pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKOM JIEATEIBHOCTH JIIOJIEH;
HayyHbld MeTos1 | mpupoje.  Hayunblif ~ MeTox | 1eMOHCTPUPOBAThH HAa MPUMEPAX B3aUMOCBA3b MEXAY PU3UKON U IPYTUMU €CTECTBEHHBIMU HayKaMU;
MO3HAHUS MO3HAHUS. BOCIPOU3BOAUTH CXEMY HAYYHOTO MMO3HAHUS, MPUBOJAUTH MPHUMEPHI €€ UCTIOIb30BaHUS
MIPUPOIbI Metonel  uccnenoBanud | [laBaTh onpesenieHre MOHATUH U paclio3HaBaTh UX: MOJIENb, Hay4Has TUIIOTE3a, PU3ndecKasl BeJIUUrHa,
I 4. (buznyeckux SBJICHUHU. | (u3NUecKoe SBJIEHWE, HAaydyHbI ¢akT, ¢Qu3nYecKuil 3akoH, (Qu3MYecKas TEOopHs, NPUHIIMII
MogenupoBanue  (HU3UYECKUX | COOTBETCTBUSI.
sBJICHUN U mporieccoB. Hayunbsie | OOG0CHOBBIBaTh HEOOXOJIMMOCTh HCIIOJB30BAHUS MOJENEH ISl ONMMCaHus (U3MYECKUX SBICHUN U
¢dakTel 1 runotTe3bl. Pusndeckue | mporeccos. [IpuBoIUTH MpUMeEpbI
3aKOHBl M TpaHMIBl  MX | KOHKPETHBIX SIBJICHUH, MPOIIECCOB U MOJIENIEN I UX OMUCAHUSL.
MPUMEHUMOCTH. ®usznueckue | [lpuBoauts npumepsl (usnueckux BeauuMH. PopMynupoBaTh (U3NYECKHE 3aKOHBI. YKa3bIBaTh
TEOpUHU u HNPUHLMI | TPAHULBI IPUMEHUMOCTU (PU3NUECKUX 3aKOHOB.
COOTBETCTBUS. @usnueckue | [IpuBoaUTH IPUMEPHI UCHOIB30BAHNUA (PU3MUECKUX 3HAHUN B JAEKOPATUBHO-TIPUKIIAJHOM HCKYCCTBE,
BEJINYMHBI. [TorpemHocTy | My3bIKE, CIIOPTE.
U3MEpEHUN ¢u3nueckux | Oco3HaBaTh LIEHHOCTh HAyYHOTO IMO3HAHUS MUpa Ul YEJI0BEYECTBA B IIEJIOM M JJI KaXKIOro yesloBeKa
BelIU4YuH. Poib M MecTo (U3MKU | B OTAENBHOCTH, BaKHOCTh OBJIAICHHSI METOJ0M HAyYHOTO MO3HAHUS Ul JOCTHXKEHUS ycIexa B JII00OM
B (OPMHMPOBAHUU COBPEMEHHOMN | BUJE IPAKTUYECKON IEATENIbHOCTU. ' 0OTOBUTH NPE3EeHTALMU U COOOLIEHHS [0 U3YYEHHBIM TEMaM
HAay4yHOM KapTUHBI MHUpa, B
IIPaKTUYECKON JESITEIbHOCTU
monei
Mexanuka. 28 4. (274.+14. pe3epn)
Kunemarnka MexaHn4ecKoe IBUKEHUE. JlaBaTh omIpeleNeHUE MOHATUN: MEXaHUYECKOEe ABWIKECHHUE, NOCTYNATEIbHOE JBIDKCHHE, PABHOMEPHOE
6 u. Cucremsl oTcuéra. JBUKECHUE, HEPAaBHOMEPHOE JIBKEHUE, PABHOYCKOPEHHOE IBIKCHME, [BUIKCHHME II0 OKPYKHOCTH C

CkansipHble U BEKTOPHBIE
(bu3nyecKkre BEeJINYHUHBI.
MarepuanbHas TOUKa.
ITocrynarensHOE NBUKEHUE.
Tpaexropus, yTs,
repeMelieHre, KOOpAuHara,
MOMEHT BPEMEHH, ITPOMEKYTOK
BPEMEHH.

3aKOH OTHOCUTEJILHOCTH

MOCTOSIHHOM CKOPOCTbIO, CHUCTCMA OTC‘{éTa, MaTepHraJibHasA TOYKA, TPACKTOpPUSA, IIYTh, NEPCMCIICHUC,
KoopAuHaTa, MOMCHT BpPEMCHHU, IIPOMCIKYTOK BPEMCHH, CKOPOCTH PABHOMCPHOI'O ABUKCHUA, CPECIAHSA
CKOPOCTb, MI'HOBC€HHAA CKOPOCTh, YCKOPCHUC, HEHTPOCTPEMHUTCIIBHOC YCKOPCHHC.

Pacno3HaBate B KOHKPCTHBIX CHUTYyallUuidX, Ha6J'II-OI[aTB ABJICHHUA: MCXaHHYCCKOC JIBHIXCHHUC,
MMOCTYNATCIIbHOC ABHUIKCHUC, PABHOMCPHOC ABWKCHUC, HCPABHOMCPHOC IABUKCHUC, PABHOYCKOPCHHOC
ABUIKCHUC, IBUIKCHUC I10 OKPYKHOCTHU C MOCTOSSHHOM CKOPOCTBIO.

BOCHpOI/ISBOI{I/ITL SABJICHUSA: MCXAHUYCCKOC JIBWIKCHHUC, PABHOMCEPHOC MAOBUIKCHUC, HCPABHOMCPHOC
ABUIKCHUC, PABHOYCKOPCHHOC ABWXKCHUC, NBUKCHUC IO OKPYKHOCTH C MMOCTOSIHHOM CKOPOCTBIO I
KOHKPCTHBIX TCJI.




JBUKCHUSL.

PaBHOMEpPHOE ITPAMOIMHEWHOE
neukeHue. CKopocThb
PaBHOMEPHOTO MPSIMOJIMHEWHOTO
JIBUKECHUSI.

YpaBHEHHE paBHOMEPHOTO
neokeHus. ['paduku
PaBHOMEPHOTO JIBUKEHUS.
HepaBHoMepHOE nBUKEHHE.
Cpennsisi CKOPOCTb.
MrHaoBeHHas1 CKOPOCTb.
VYckopenune. PaBHOyckOpeHHOE
JBUKECHHE.

YpaBHEHHE PaBHOYCKOPEHHOTO
nsuxenus. ['paduku paBHO-
YCKOPEHHOTO JIBH)KEHUS.
JIBM>KEHUE 10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJTYJTIO
CKOPOCTBIO.
LlenTpocTpemMuTenbHOE
YCKOpEHHUE.

JlabGopaTtopHblie padoThI:
1. 3yuenue nBu>keHus Tena
10 OKPY>KHOCTH

3amaBarh cCUCTEMY OTCUETA JIJIsl ONMCAHUs JBUKEHUSI KOHKPETHOIO TEa.

Pacno3naBarh cuTyanuu, B KOTOPBIX TEJIO MOKHO CYATATh MATEPUAIBHOM TOUKOM.

OnuceiBaTh TPACKTOPUU JBUKEHUS TeJl, BOCHPOU3BOJUTH JBUKEHHWE M TPUBOIUTH MPUMEPHI TE,
MMEIOIINX 3aJaHHYIO0 TPAEKTOPUIO IBUKEHUSL.

Ornpenenats B KOHKPETHBIX CUTYAIUsAX 3HAYCHUSI CKAISPHBIX (PU3UUECKUX BEIMYMH: MOMEHTA BPEMEHH,
MPOMEKYTKA BPEMEHH, KOOPIAUHATHI, IyTH, CPETHEN CKOPOCTH.

Haxoautb MOIysib ¥ MPOEKIIUHA BEKTOPHBIX BEIHMYHH.

Ornpenenath B KOHKPETHBIX CUTYALMSX HalPaBJICHHUE

U TIPOEKIIMU BEKTOPHBIX (PU3MUECKUX BEITUYMH: MEPEMEIICHHS, CKOPOCTH PaBHOMEPHOTO JIBUKEHUS,
MTHOBEHHOM CKOpPOCTH, YCKOPEHHS, ILEHTPOCTPEMUTEIBLHOrO YyCKOpeHud. [IpuMeHsTh 3HaHUS O
JENUCTBUSIX C BEKTOpPaMHU, MOJTYYCHHBIC Ha YPOKaX T€OMETPUHU. 3alUChIBaTh YPaBHEHUS PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO  MEXaHW4eCKOTo  JBKeHHs. COCTaBiATh ypaBHEHUS PABHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJUHEHHOTO JBWXEHHS B KOHKPETHBIX cuTyauusx. Ornpeaenirts o
ypaBHEHUSIM TMapaMeTpbl IBWKEHUsA. [IpUMEHSITh 3HAHUS O TIOCTPOEHHWHM W UTEHUU TpaPUKOB
3aBUCUMOCTH MEXIYy BEIMYMHAMH, MOJTYYCHHBIC Ha ypokax anreopsl. CTpouth rpaduk 3aBUCUMOCTH
KOOpAWHATHl MaTEPHAIBHOW TOYKH OT BPEMEHHU NBIKEHHSA. OmnpenensiTe 1o rpaduKy 3aBHCHMOCTH
KOOPJIMHATBI OT BPEMEHH XapaKTEP MEXaHUUECKOTO JBU)KEHHUS, HAYAIbHYIO KOOPJIMHATY, KOOPIUHATY B
YKa3aHHbII MOMEHT BPEMEHHM, HM3MEHEHHE KOOPJAMHATHI 3a HEKOTOPBIM NPOMEXKYTOK BpPEMEHH,
MPOEKIINIO CKOPOCTH (11 pABHOMEPHOTO TIPSIMOJIMHEHHOTO JBMIKEHUS).

Onpenenarpy 1o rpaduKy 3aBUCUMOCTH TMPOEKIIMH CKOPOCTH OT BPEMEHH XapaKTep MEXaHWYECKOTO
JIBW)KEHUS,  HAYaJIbHOM CKOPOCTH, MPOEKIMIO YCKOPEHUS, U3MEHEHUE KOOpAUHAThI. OmnpeaensaTh Mo
rpaduKy 3aBUCUMOCTH TPOEKIIMH YCKOPEHHS OT BPEMEHH XapaKTep MEXaHWYECKOTO JIBH)KCHHS,
M3MEHEHUE MPOEKIIMU CKOPOCTH 3a ONPEETEHHBIA MPOMEKYTOK BPEMEHH.

JlaBaThb omnpejeieHre MOHATH: a0COTIOTHO TBEPAOE TEJIO, MOCTYNATEILHOE U BpaIllaTeIbHOE TBHKCHUS
a0CoOJIIOTHO TBEPIOTO Teia. Pacro3HaBaTh B KOHKPETHBIX CUTYAIMsIX, BOCIPOW3BOJIUTH W HAOIIOIATh
MOCTYIATEILHOE U BpallaTelIbHOE IBKEHUS TBEPIOTO Tena. [I[puMeHsaTh Moaenb abCOMIOTHO TBEPAOTO
TeJla  JUIsl OMMCAHMS JBUKEHUSA Tel. BIUUCIATh 3HAUEHUE YTIIOBOM U IMHEMHOM CKOPOCTEH, YACTOThI
U TIeproJia oOpalleHusl B KOHKPETHBIX CUTyalusax. PasnmuuaTe MyTh W NEpEeMEIIeHHe, MITHOBEHHYIO U
CpeaHIO CKOpocTU. M3MepsATh 3HAYEHUs MEpEeMENICHUs, MyTH, KOOPAUHATHI, BPEMEHHU JBUKCHUS,
MTHOBEHHOM CKOpPOCTH, CPEAHEH CKOpPOCTH, YCKOPEHHS, BPEMEHHM ABWXKEHHUs. PaboTarh B mape mpwu
BBITIOJTHCHHH JIA0OPATOPHBIX padOT M NPAKTUYCCKUX 3amaHui. [IpuMeHsATh Mojaenu «MmaTepHualibHas
TOYKa», «PaBHOMEPHOE MPAMOJIMHEHHOE JBUKEHUE», «PAaBHOYCKOPEHHOE JBUKEHUE» JJI1 ONMUCAHUS
JIBIDKCHHSI pEAJIbHBIX TEI M 00BEKTOB, H3Y4aeMbIX B Kypce OMOJIOTHH

3aKOHEBI
TUHAMUKHA
Hrrotona
4y,

SBnenne nnepimu. Macca u
cuna. MHepimaibHble CUCTEMBI
oTcuyéra. B3auMmoielicTBue Teil.
Cnosxenne cui. Ilepsblii, BTopoit
U TpeTui 3akoHbl HproTOHA.

JlaBaTh ompenencHUe MOHATUN: WHEPLHUsA, WHEPTHOCTb, Macca, CWJIA, PaBHOACWUCTBYIOIIAs CHJIA,
UHepluanbHas cuctemMa oTcuéra. Pacno3HaBark, HaOmogaTh siBiieHUe MHepuuU. [IpuBoaNTH MpUMeEpsH!
€ro TMpOSIBIIEHUS] B KOHKPETHBIX cUTyauusiX. OOBSICHATP MEXaHMUYECKHE SBJICHHS B HMHEPIMAIbHBIX
cucreMax OTcué€ra. BeinensaTs nelcTBUs Tel APYr HA Apyra U XapakTepu3oBaTh UX cuiaMu. [IpuMeHATs
3HaHMsST O JEWCTBHAX HAJ BEKTOpaMM, IIOJIY4YEHHbIE Ha Ypokax reomerpuu. Omnpenensrsb
PaBHOJEHCTBYIOLIYIO CHIIY IBYX CWi. POpMyIUpOBaTh NEPBBIM, BTOPOM M TpeTUH 3akOHbI HbroTOHA,
YCIIOBHS UX NMPUMEHUMOCTH. [IpUMEHATh NepBhIi, BTOPOM U TpeTHUil 3akoHbl HbroTOHA mpu  penieHuun
pacy€THBIX 3a1ad4.

PopMynHMpoBaTh MPUHLIMII OTHOCUTENBHOCTH ['anmies




Cuisl B

3aKOH BCEMUPHOI'O TATOTEHUSI.

[lepeunciiATe BUABI B3aUMOJCHCTBUA TEJ W BUJIBI CUJI B MEXaHUKE. JlaBaTh ONpeneseHue MOHSATUM:

MEXaHUKe I'paBuTanInOHHAs TOCTOSHHAS. CHUJIA TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHMUS], BEC, HEBECOMOCTb.
S5u. Cuna tsxectu. Bec u @opMyIMpOBaTh 3aKOH BCEMHMPHOTO TATOTEHHUS U YCIOBUS €ro InpuUMeHMMocTH. Haxomuts B

HEBECOMOCTb. JIOTIOJIHUTENILHON nuTeparype u HMHTepHere wuHpOpManuioo 00 OTKpbITHH HbIOTOHOM 3akoHa

Cunsl ynipyroctu. 3axoH ['yka. BCEMUPHOIO TArOoTeHUs. [IpUMEHSTh 3aKOH BCEMUPHOTO TSATOTEHMSI NPU PELIEHUM KOHKPETHBIX 3a]ad.

Cunbl TpeHuUs. PaccuntbiBaTh CHITy TSDKECTH B KOHKPETHBIX CUTYallUAX. BRIUMCIISTH BEC T€I B KOHKPETHBIX CUTYaLIUSIX.
Ha3biBaTh cX0JICTBO M pa3nuuus Beca M CUJIbl TshKecTU. Pacrno3zHaBaTh M BOCHPOU3BOJIUTH COCTOSIHUE

JlabopaTopHble padoThbI: TEJ, TPU KOTOPBIX BEC Tejla paBeH CUJIE TSHKECTH, OoJibllie WM MeHblne e€. OmnuceiBath U

2. N3mepenue KECTKOCTH BOCIIPOM3BOJUTh COCTOSIHUE HEBECOMOCTH Teja. ['0TOBUTH Mpe3eHTaluu U COOOIIEHUS O MOBEICHHUU

MPYKHUHBI. T€1 B YCIIOBHUAX HEBECOMOCTH, O MOJIETaX YelIOBEKa B KOCMOC, O JOCTM)KEHMSX Hallled CTpaHbl B

3. N3mepenue korddunreHTa MO/IFOTOBKE KOCMOHABTOB K I0JIETAM B YCJIOBHSIX HEBECOMOCTH.

TPEHUSI CKOJIbKEHHUS. PacrioznaBath, BOCIpOM3BOAUTh M HAOMIOAATh pa3iuyHble BUIbI JedopManuu Ten. PopMyaupoBath
3akoH ['yka, IpaHUIbl €ro NPUMEHUMOCTU. BBIUHCIATE M U3MEPATh CUIY YHOPYTOCTH, XKECTKOCTb
npyXuHbl. Pacno3HaBaTh, BOCIIPOU3BOINTh, HAOMIOAATH SIBJIEHHSI CYXOrO TPEHUS MOKOSl, CKOJIbXEHUS,
KaueHus, IBJICHHE CONPOTUBIICHUS IPU ABMKEHUU TeNa B KUIKOCTH UM rasze. 3mepars u n3odpaxarb
rpauyuecKu CUIIbl TPEHUS MOKOSI, CKOJBXKEHUS, KaUeHHUs], )KUJKOTO TPEHUSI B KOHKPETHBIX CUTYyallHsIX.
Ncnonb3oBath hopMyiy J11sl BBIUMCICHHS CUITbI TPEHUS CKOJILKEHUSI IIPH PEIIeHUH 3a]1ay.

N3mepaTh cuity TSXKeCTH, CUILy YIPYTOCTH, BEC Teja, CULy TPEHUs, YUIMHEHNE TIPYKUHbI
Onpenenstb € MOMOUIBIO KOCBEHHBIX H3MEPEHUN >KECTKOCTb MPYKHUHBI, KOIPPHUIUEHT TpEeHUs
CKOJIbYKEHUSI.
PaGotatp B mape mpu BBIOJHEHUHU MPAKTUYECKUX 3a/1aHUM.
Haxomuts B gomosiHuTenbHON nuteparype u MHTepHeTe MH(OpMalMIO O BKJIAJE Pa3HbIX YUYEHBIX B
pa3BUTHE MeXaHUKH. ['OTOBUTH Mpe3eHTaLUU U COOOIICHHUS [0 U3YYCHHBIM TEMaM.
3akoH Nmnynec tena. Umnynse cunbl. | JlaBaTh onpeneneHne NOHITUI: UMITYJIbC MAaTEPUATIBHON TOUKHU, UMITYJIbC CHJIBI, UMITYJIbC CUCTEMBI TEJI,
COXpaHEeHUs 3aKOH COXpaHEHUsl UMITYJIbCA 3aMKHYTasl CUCTEMA Te€Jl, PEAKTUBHOE JIBUIKCHHUE.
HMITYJIbCA Tena. PacrioznaBath, BOCIIPOU3BOINTE, HAOMIOAATh YIPYrUe U HEYNPYrue CTOJKHOBEHMS TEJl, PEaKTUBHOE
34. PeaktuBHOE nBIKEHUE IBIDKECHUE.
Haxonuth B KOHKPETHOM CHUTyalluM 3HAQYE€HMsS] MUMIYJIbCAa MAaTE€pUAIbHOM TOYKM M HUMITYJIbCAa CHUJIBI.
PopMynHpOBATH 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHULIBI €r0 TPUMEHUMOCTH.
CocTraBiiAITh ypaBHEHUS, OIMCHIBAIOIIME 3aKOH COXPAaHEHUs HUMITYJbCa B KOHKPETHOW CHUTYallMH.
Haxonuts, HConb3ysl COCTaBICHHOE YPABHEHUE, HEU3BECTHHIC BEJIUYHHBI.
Co3paBaTh cHUTyallud B KOTOPBIX TMPOSIBISIETCS 3aKOH CoXpaHeHuss wumnyibca. Haxoguts B
JOTIOTHUTEIbHOU tuTepaType u uTepHere nHGOpMaIUIO MO 3a1aHHOU TeMe.
l'oToBUTH Mpe3eHTanuu U COOOIIEHHS M0 U3YUYEHHBIM TeMaM. ['0TOBUTH MPE3eHTAIlMH U COOOIICHUS O
noj€rax 4YeloBeKa B~ KOCMOC, O JIOCTHIKEHHMSX Halleil CcTpaHbl B OCBOCHMM KOCMHUYECKOIO
npocTpancTBa. PaboTaTh B mape WM TpyIie NPy BHIIOJHEHUN TPAKTHUECKUX 3a1aHui
3aKkoH Pabota cusbl. MOLTHOCTB. JlaBaTh ompezereHUe MOHATHH: paboTa CHIIbI, MOIIHOCTb, KMHETHYECKas SHEpPrus, MOTEHIHaIbHAs
COXPaHEHHUS Kunernueckas sneprusi. Pabora | sHeprus, mojiHas MEXaHWUYECKasi YHEPTHsl, U30JIMPOBAHHAS CUCTeMa, KOHCepBAaTUBHAS cujia. BeIaucisaTh
MEXaHUYECKON cuiibl TsbKkecTH. [loTeHmanpHass | B KOHKPETHOM CUTyallMu 3HaueHHsl (PU3MYECKMX BETUYMH: pabOThl CUIIbI, PaOOThl CHIIBI TSDKECTH,
SHEPTrUu SHEPrus Tesla B TPABUTALMOHHOM | pabOThl CHJIBI YIPYTOCTH, pabOThl CHJIBI TPEHUS, MOLIHOCTH, KMHETHYECKOW SHEpruH, W3MEHEHHUS
5u.=44.+1y. noJie. PaboTa cusibl ynpyroctu. KWHETUYECKOW DJHEpruu, NMOTEHUUAIbHON SHEPIUU TEJI B TI'PABUTALMOHHOM I10JIE, MOTEHIMAJIBbHOMN




peseps [ToTeHManpHas JHEPTHS YIIPYTO | SHEPTUHU YIPYro AePOPMUPOBAHHOTO TeNa, MOJTHON MexaHWuecKOod sHepruu. COCTaBIATh ypaBHEHHUS,
ne(GopMHUPOBAHHOTO TeEJA. CBSI3bIBAOIIME PAOOTy CUJIbI, JICUCTBYIOLIEH Ha TEJIO B KOHKPETHOM CUTyallud, C H3MEHEHHEM
3aKoH COXpaHCHHA KHUHETUYECKOM SHECPruu TCja. HaXOI[I/ITB, HCIOJIb3Yyd COCTABJICHHOC YPABHCHUC, HCU3BCCTHLIC
MEXaHHMYECKOM OHCPTUH. BCIIMYHNHBI.
@opMyJIUpOBaTh 3aKOH COXPAHEHMS IIOJHOM MEXaHMYECKOW DSHEPruM, Ha3blBaTh TPaHULBI €ro
JlabopaTopHble padoThbI: MIPUMEHUMOCTH.
4. Nzyuenue 3akoHa coxpaneHnus | COCTaBJISITH ypaBHEHHMs, ONUCHIBAIONIME 3aKOH COXPAHCHHS IIOJHOW MEXaHUYECKOW OJHEPruu, B
MEXaHMYECKOM OHCPTUH. KOHerTHOﬁ CUTyaluu. HaXOI[I/ITL, HCIIOJIB3Ys COCTABJICHHOC YPAaBHCHHNEC, HCU3BCCTHBIC BEJIMYNHEI.
COSI[aBaTI) CUTyallud, B KOTOPBIX HNPOABIIACTCA 3aKOH COXPaHCHHA MOJTHOM MeXaHW4YeCKOH OHCPruu.
KoHnTpoJbHbIe padoTbI: BBINOMHATE dKCIEPUMEHTAIBHYIO NPOBEPKY 3aKOHA COXPAHEHUs MEXaHWYECKOW SHEPruu. BBITOIHATH
1. MexaHuka KOCBEHHBIE U3MEPEHMs UMITyJIbCa Tejla, MEXaHUYECKON dHepruu Tena, paboTsl cUiibl TpeHus. PaboTarhb
B [1ape, IPYyIIE IPU BBINOJHEHNUN NIPAKTHYECKUX 3aAaHuil. HaxouThe B TOMOJHUTENBHOM JINTEpAType U
WNHuTepuere nHpopmaiinio 1o 3a1aHHON TeMe.
HpI/IMeHSITI) 3aKOHBI COXpPaHCHHUA HMITyJIbCa U MeXaHU4YEeCKOU OHCPTUM i1 ONHMCAHUA OBWKCHUSA
PCAITBHBIX TCJI
Cratuka PaBHOBECHE MaTepHaIbHOM JaBaTh ornpeneneHrue MOHSATUN: pPaBHOBECHE, YCTOWYMBOE pPAaHOBECHE, HE YCTOWYHMBOE pPaHOBECHE,
3u. TOYKH M TBEPAOro Tena. Buabl 0e3pa3TuyHOe PAaBHOBECHE,INIEYO CUJIBIL,MOMEHT CHJIbl. HaxoIuTh B KOHKPETHOW CUTyallUW 3HAYCHUS
paBHOBecCHS. Y CIIOBUSA miaeda cuiibl. MomeHTa cuibl. IlepedncnsaTh ycinoBUS paBHOBECHS MATEpUAIbHON TOYKH M TBEPIOIO
PaBHOBECHA. Teﬂa.COCTaB.]'ISITI)ypaBHeHI/IH,OHI/ICI)IBaIOHII/IC YCJIOBUA  PAaBHOBECHA, B KOHKPETHBIX CHUTyalusX.
MoOMEHT CubL. Onpenenatb, MCHOJIB3YS COCTAaBIIEHHOE YpPAaBHEHWE, HEU3BECTHbIE BeIMYMHBLPacrno3HaBars,
BOCIIPOM3BOJUTh U HAONIOATh pPA3IMYHBIE BHJBI paBHOBeCHS Tell. M3MepsaTh cuily € MOMOIIBIO
JlaGoparopHas padora: OPYKHHHOTO JMHAMOMETpa, M3MEPATHII Jiedyo cuiibl. PaGoraTe B mape, Ipymie MNpU BBIMOJIHEHUU
5. M3yuenune paBHOBECHs MpaKTUYECKUX 3aJaHuii. HaxoauThB nomojsHUTENBHOW smTepatype W HWHTepHere wH}OpManuioo o
Tesa MoJ1 AEHCTBUEM 3HaYEHUH CTaTHUKU B CTPOUTENLCTBE, TEXHUKE, OBITYy,00biCHEHHE (POPMBI U pPa3MEPOB OOBEKTOB
HECKOJIBKUX CHJL. npuponbl. ['OTOBUTH mNpe3eHTauuud U CcooOIleHus O 3aJaHHbIM TemaMm. Pabotate B mape mnpu
BBINIOJTHEHUH J1TA00PATOPHOM pabOTHI.
OcHOBBI JaBnenue. 3axon [lackans. OnuceiBaTh MEXaHWYECKYI0 KapTHUHY mupa. llepedncnsaTe OOBEKTHI, MOJIENH, sIBIEHUS, (PpU3NUECKUe
ruJpoMexaHuku | PaBHOBecHe )KHJIKOCTH U rasa. BEJIMYMHBI, 3aKOHBL, HaydHble (DaKThI, CpeICTBAa ONUCAHMS, pacCMaTPUBAEMble B KIACCHUYECKOU
2y, 3akoH Apxumena. [TnaBanue mexanuke. @dopmynupoBaTh MNpsAMYI0 U OOpaTHYIO 3aJauyd MEXaHUKU. YKas3blBaTb TI'PaHUIIBI
TeJ. INPUMEHUMOCTH MOJIENEN M 3aKOHOB KJIACCMYECKOW MexaHukH. Ha3biBaTh NpuMepbl UCIOJIb30BaHUSA
MOJIEJIEH U 3aKOHOB MEXAHMKH Il ONMCAHUS JIBUKEHUSI PEAJIbHBIX TEJ
MousexkyasipHasi pu3nka u TepMoguHamMuka. 18 4. (174.+14. pe3eps)
OcHOBBI MonexkynsapHO - KHHETUYEeCKas JlaBaTb ompeneneHue MOHATHUNA: TEIJIOBBIE SIBJICHUSA, MAaKPOCKOIMYECKUE TENa, TEIUIOBOE JBH)KECHHE,
MOJIEKYJIAPHO- teopust (MKT) crpoenus OpOyHOBCKOE JABIDKEHUE, AU(PQPYy3us, OTHOCUTEIbHAsI MOJEKYIspHas Macca, KOJMYECTBO BEIECTBa,
KHUHETHYECKOMN BellleCTBa U €€ MOJISIPHAsl Macca, MOJIEKYJa, Macca MOJIEKYJbl, CKOPOCTh ABMKEHUSI MOJIEKYJIbl, CPEAHSS KUHETHYECKas
teopun (MKT) | skcniepuMeHTaIbHbBIC SHEPTHsl MOJIEKYJIbl, CUJIbl B3AaMMOJICUCTBUS MOJIEKYJI, H/I€aJbHbIN Ia3, MUKPOCKOIIMYECKUE TapaMeTphl,
3u. JI0Ka3aTelbcTBa. bpoyHOBCKOE MaKpOCKOIHMYECKHE TapaMeTphl, JaBJIeHHE rasza, aOCOJIOTHAs TeMIeparypa, TEIUIOBOE DPaBHOBECHE,

JBUKCHHUE.
Temmeparypa u TenIOBOE
paBHoBecue. [lIkansl Llenbcus u

MKT. Ilepeunciars MUKpOCKOIIMYECKHE U MAaKPOCKOIIMYECKHE ITapaMETPhI rasa.
[lepeuncnsare ocHoBHble nosokeHUss MKT, npuBoauTe HpUMEpB,  pPE3yJIbTAThI
OIMCHIBATh IKCIIEPUMEHTBI, JOKA3bIBAIOIINE UX CIPABEIIIMBOCTD.

HAOIIOAEHUN U




KenbBuna. AbconmoTHas
TEeMIIepaTypa KaK Mepa cpeHen
KMHETUYECKON SHEPTUU
TEIUIOBOTO JABM)KEHHUS YaCTHIL
BeIllECTBA

Cunbl B3aMMOJIEHCTBUS MOJIEKYJ
B Pa3HBIX arperaTHbIxX
COCTOSIHUSIX BelecTBa. Mojenb
«uaealbHbIN ra3y. JlaBieHue
ra3a. CBsi3b MKy JaBJIECHUEM U
CpeaHEeN KUHETHYECKOM
SHEeprueil NocTynaTeJIbHOro
TEIUIOBOTO JIBKEHUSI MOJIEKYJT
HJICABHOTO Ta3a.

OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHHETHYECKOU
TEOPUH UEaTIHHOTO rasa.

JlabopaTopHas padora

6. M3amepenue Temmneparypsl
KHUJIKOCTHBIMH U TIH(PPOBBIMH
TEPMOMETPAMH.

Pacno3naBate M ONUCHIBATH SBICHHS: TEIUIOBOE JBIKEHHE, OpPOYHOBCKOE IBMKEHHUE, TUPPY3us.
Bocnpous3Boauth M OOBACHATH OMBITHI, JAEMOHCTPUPYIOIINE 3aBHCHUMOCTb CKOPOCTH au(pQy3unu OT
TEMIIepaTypbl W arperatHoro CocTosHus BemiectBa. HaOmiomate aud¢dy3uio B KHUIKOCTAX U rasax.
Hcnons3oBars IIOJTy4CHHBIE Ha ypoKax XUMUU
YMEHUS ONPEIENIATh 3HAaYEHUs] OTHOCHUTEIIBHON MOJIEKYJISIPHOM MAacCChl, MOJISIPHOW MAaccChl, KOJIMYECTBA
BEIIECTBA, MAaCChl MOJICKYJIBI, (DOPMYITHPOBATh (PU3MUECKUN CMBICI TIOCTOSIHHON ABoranpo. OneHuBaTh
pazmep moJiekynbl. OOBSCHATh OCHOBHBIE CBOMCTBA arperaTHhIX COCTOSIHUH BeliecTBa Ha ocHoBe MKT.
OnuceiBaTh MOJENb «HaeanbHbIN Ta3» CocraBisath ocHOBHOE ypaBHeHHe MKT wuaeansHOro rasa B
KOHKpETHOU cuTyanuu. OnpeaensiTs, UCHOIb3ys COCTaBICHHOE YPABHEHHUE, HEU3BECTHbBIE BEJINYNHBI.
CocTaBisaTh ypaBHEHHE, CBSA3BIBAIOIIEE JIABJICHHE HACAIBHOTO Ta3a €O CpelHed KHUHETHYECKOU
SHEeprueil MoJIeKyl, B KOHKpPEeTHOM curyauuu. OmnpenensiTh, HCIOIb3YysSd COCTAaBIEHHOE YypaBHEHHE,
HEU3BECTHBIE BETMUMHBI.

OnuceiBath crocoObl u3MepeHuil Temneparypbl. CpaBHuBaTh Imkanbl KenbBuna u Llenbcus.
CocTaBiiaTh ypaBHEHME, CBs3bIBarollee aOCOJIOTHYIO TeMIepaTypy MJIEAIbHOIO rasza co CpeiHei
KMHETUYECKON DHEPrued MOJIEKYJ, B KOHKPETHOM cuTyanuu. OmnpenensTs, UCIOJIb3ys COCTaBIECHHOE
YpaBHEHUE, HEU3BECTHbIE BEIWYMHBI. COCTaBIIATh YpAaBHEHHWE, CBS3BIBAIOIIECE TABICHUE HACATBHOTO
ra3za ¢ abCOJIIOTHON TeMIlepaTypoi, B KOHKPETHOH cuTyanuu. OmnpeneisTh, UCHOJb3YsI COCTaBIEHHOE
ypaBHEHUE, HEU3BECTHbIE BEJIWYUHBI. 3MepsaTh Temmeparypy >KHIKOCTH, raza >KHJIKOCTHBIMH H
1K (POBBIMU TEPMOMETPAMHU.

PabGoTtate B mape, rpymnme mpu BBITIOJHCHHH TMPAKTUYECKUX 3aJaHui. HaxonuTe B MOMOJHUTETHHOM
muteparype U VHTepHeTe CBeOeHUs IO HUCTOPUU Pa3BUTHUS ATOMHUCTHYECKON TEOPUU CTPOCHUS
BEILIECTBA.

YpaBHeHue YpaBHEHHE COCTOSIHUSA CocTaBiATh ypaBHEHHE COCTOSIHMS HMACAIBHOTO Ta3a U ypaBHeHHe MeHnaeneeBa - Kiameiipona B
COCTOSTHUS UJeabHOTO Ta3a. Y paBHEHHE KOHKPETHOU CHUTyallud. BBIYUCHATH, UCMONB3YS COCTaBICHHOE YpaBHEHHUE, HEU3BECTHBIC BEIMYUHBI.
rasa. Menpeneea - Knaneiipona. PacrioznaBaTh M ONKMCHIBATH M30IPOLIECCHl B UieadbHOM Taze. DopMmynupoBaTh ra3oBble 3aKOHBI U
4 u. all3ompoueccel. ['a3oBbIe OTPENENATh TPaHULIbl UX NpUMEHUMOCTU. COCTaBIATH ypaBHEHUS [UId MX ONMUCAHUS. BblUuciTh,
3aKOHBI. UCIIOJIB3YS COCTaBJICHHOE ypaBHEHUE, HEU3BECTHBIC BEIMUNHBI.
[IpencraBnsath B Bule TpadUKOB MU30XOPHBIM, U300apHBI U U30TepMUYECKUil mpouecchl. OnpenensTh
JlabopaTopHas padora: no rpadukam xapakTep Ipoliecca U MakporapaMmeTpbl WaealbHOro raza. M3MepsTh AaBieHue BO3AyXa
7. DKCniepUMeHTalbHAs MaHOMETpaMu M UU(GPOBBIMU JaTYMKaMH JaBJICHMsI ra3a, TEeMIlepaTypy raza - >KUJIKOCTHBIMHU
npoBepka 3akoHa ['eif - JIroccaka | TepMmoMeTrpaMu U UU(POBBIMU TEeMIEpaTypHbIMH JaTuukamu. PabotaTh B mape, Tpymne Mpu
BBITIOJTHEHUH TMPAKTUYeCKUX 3aJaHuid. Haxoauth B JomoiHUTENbHON mnuteparype u HHTepHere
CBEJICHMSI T10 33aJ]aHHON TeMe. ['0TOBUTh Mpe3eHTaluu U COOOIIEHUS MO 3alaHHbIM TeMaM. [IpumMeHsTh
MOJIeTIb MJICAIbHOTO Ta3a JJIsl ONKMCAHUS TIOBE/ICHUS peabHbIX Ta30B.
B3aumnsie B3aumusie nmpeBpartieHus JlaBaTh ompeneneHue MOHATHI: UCHapeHUe, KOHACHCAllWs, KHUICHHE, JWHAMUYECKOE pPaBHOBECHE,
MpeBpaIieHus KUJKOCTHU U Tra3a. HacelllleHHbIe | HACBIIIEHHBIN Map, HE HACHIIIEHHBIN map.
KUJKOCTH U Y HEHACBIIIEHHBIE MapPHI. Pacrnio3naBatk, BOCIIPOU3BOANUTH, HAOMIOAATH SBIICHUS: CTIAPEHUE, KOHICHCAIIHS, KUIICHHUE.
rasa. | u.
Kunkocrtu. Mogenb cTpoeHus KUIAKOCTH. [lepeuncnsaTh CBOWCTBA XHAKOCTH M OOBSICHATh WX C TOMOIIBIO MOJEIH CTPOCHHUS  KUIKOCTH,
I u [ToBepxXHOCTHOE HaATSKEHUE. CO3/ITaHHOM Ha OCHOBE M K T.

I[aBaTL ONPCACIICHUC MOHSATHUM: CHIIa MOBCPXHOCTHOT'O HATSXKCHUS, KOZ—)(b(I)I/IL[I/ICHT TMMOBEPXHOCTHOT'O




HaTsHKeHus. Pacmo3HaBaTth U BOCIIPOU3BOJUTE NIPUMCPHI IMPOSABJICHUA I[eflCTBI/ISI CHJIBI MOBEPXHOCTHOI'O
HaTAXCHHA.

TBEpaple Tena
I 4

Monenb CTpOCHHS TBEPABIX TEI.
Kpucrannmaeckue u amopdHbie
Tela.

Ha3zpiBath cxoncTBa M pasiauuusi TBEPABIX Tel, aMOP(HBIX Tel, XUIKUX KpucTayuioB. Ilepeuncnars
CBOMCTBA TBEPBIX TEII

OcHOBBI Buyrpennsis sueprusi. JlaBatb ompeeneHue MOHATUN: TEPMOAMHAMUYECKAs CHUCTEMa, M30JUPOBAHHAs TEPMOJAMHAMHYECKAs
TepMoauHamMuku | TepMoauHaAMUYECKas CUCTEMa U | CUCTEMa, PAaBHOBECHOE COCTOSTHUE, TEPMOJAMHAMUYECKUN TPOLIECC, BHYTPEHHSIS SHEPTHs, BHYTPEHHSS
8 u.=7u.+1u. e€ paBHOBECHOE COCTOSIHHUE. SHEPTHsl MJICAJBHOTO Ta3a, TEIJIOEMKOCTh, KOJUYECTBO TEIUIOTHI, YJACJbHAs TEIUIOoTa IUIaBJICHUS,
peseps Pabora u Terutonepenada Kak yaelbHasl TEIUIOTa MapooOpa30BaHus, yAeIbHAas TEIUIOTa CTOPAaHUs TOILJIMBA, paboTa B TEPMOIUHAMUKE,
CIOCOOBI U3MEHEHMUS 00paTUMBIN MPOIECC, HEOOPATUMBIN TPOIIECC, HarpeBaTesb, XOJOAWIBHUK, padouee Teslo, TErJIOBOM
BHYTPEHHEHN YHEPrUu. nsurarens, KII/] TerioBoro nsurarens.
KonuuecTBo TETIOTHI. Pacrio3naBath TEpMOIMHAMUYECKYIO CUCTEMY, XapaKTEpHU30BaTh €€ COCTOSIHUE U TIPOLIECCH U3MEHEHUS
TermmoéMKOoCTb. COCTOSIHHSL.
VYpaBHeHue TeroBoro 6ananca. | ONuUchBaTh CMOCOOBI W3MEHEHHUS COCTOSIHHS TEPMOJMHAMUYECKOW CHUCTEMBI TYTEM COBEpUICHUS
[lepBrlii 3aKOH TEPMOJMHAMHUKHI. | MEXaHUYECKOM paboThl U TeIuonepeaaye.
AnmabaTHBIN TpoIiecc. CocraBiTh ypaBHEHHE TEIUIOBOTO OajaHca B KOHKPETHOW CHTyallud. BBIYHCIATH, HCIOJB3YS
HeoGpatumocTh TeTioBbIX COCTaBJICHHOE YpaBHEHNE, HEU3BECTHHIC BEIIMUNHBI.
MIPOIIECCOB. Onpenenarh 3HA4YCHHWS BHYTPEHHEH SHEPTHHM HICATHHOTO Tra3a, W3MEHEHHWE BHYTPEHHEH JHEpPruu
[IpeoOpazoBanus YHEPTUU B HJIeATbHOTO Ta3a, pabOThl MACATBHOTO Ta3a , padOThl HAJl WACATBHBIM Ta30M, KOJMYECTBA TETUIOTHI B
TEIJIOBBIX MAIIMHAX. KOHKPETHBIX CUTyalUsX.
KII/I TeroBbIX MallvH. Omnpenensts 3HadeHHe pabOThl MAEaIBHOTO rasza mo rpaduky 3aBUCUMOCTH JaBJIEHUS OT 00bEMa mpu
n300apHOM IpoIIECCe.
KonTposibHbIE padoThI: @opMynHpoBaTh MEPBBIA 3aKOH TepMOAMHAMUKU. COCTaBIIATH ypaBHEHHE, ONMCHIBAIOLIEE IEPBBIN
2. OcuoBbl MKT u 3aKOH TEPMOJIMHAMUKH, B KOHKPETHBIX CUTYalUsIX U1 U30IPOIIECCOB B UACATBLHOM ras3e. BbIaucisTs,
TEPMOANHAMUKHU HCII0JIb3Ysl COCTABJIICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMUUHBI.
Paznuuate oOpatuMble W HeoOpaTumble mnpouecchl. [lonTBepknaTh mMmpuMepamMu HeEOOPaTUMOCTh
TEIJIOBBIX ITPOLIECCOB.
[IpuBOaUTH HpUMEpHI TEIUIOBBIX JABUIATENICH, BBIACIATH B IPUMEpax OCHOBHBIE YAaCTH JBUraTelei,
ONMCBIBATh NpUHUUI JeicTBUsA. Boruuciate 3Hauenust KIIJ[ TeruioBoro apurarens B KOHKPETHBIX
CUTYyaLMSIX.
Haxonuts B nutepatype u MHTepHETE MHGOPMALIMIO O MPOOIEeMax SHEPTETUKH U OXpaHEe OKPYKAroIIeH
cpenpl. Y4acTBOBAaTh B JUCKYCCHU O MpoOiIemMax SHEPreTHKU U OXpaHEe OKPYKAIoIIeH Cpelbl, BECTH
JIMAJIOT, OTKPBITO BBIpAXKaTh U OTCTaUBATh CBOIO TOUKY 3PEHUS, BHICIYIIMBATh MHEHUE ONIIOHEHTA.
OcHoBBbI J1eKTPpOAUHAMUKHU. 18 4. (164.+24. pe3epB)
DNEeKTpOoCTaTUKA | DIEKTPUUECKUM 3apsia. JaBate omnpeneneHue NOHATUH: DSJIEKTPUUYECKUM 3apsifi, SJIEMEHTApHBIA SIEKTPUUYECKUM 3apsi,
6 u. 3aKoH COXpaHEHUs TOYEYHBIA OJCKTPUUECKUN 3apsl, CBOOOJHBIM DIEKTPUYECKH 3apsi, DJIEKTPHYEcKoe ToJie,

IEKTPUYECKOTO 3apsa.
DneKTpuYecKoe
B3auMoeiictBue. 3akon Kynona.

HaHpﬂ)KéHHOCTL QJICKTPUYCCKOTO IIOJIA, JIMHUU HaHp}I)KéHHOCTI/I QJICKTPUYCCKOTO IIOJId, OJHOPOIHOC
QJICKTPUYCCKOC ITOJIC, TMOTCHIINAI
QJICKTPUYCCKOT'0 T10JISA, Pa3HOCTH MNMOTCHOHUAJIOB, SHCPIrUA IJICKTPUUCCKOTO IIO0JISI, SKBUIIOTCHIWAJIbHASL




Hanpsik€HHOCTD M IOTEHIMAI
JJIEKTPOCTATUYECKOTO TOJIA,
CBSI3b MEXKy HUMU.

JInHuy HaNIpsKEHHOCTU U
SKBUIIOTEHIMAJIbHBIC
noBepxHocTH. [IpuHIun
CYIIEPIIO3ULINH HIIEKTPUYECKUX

noJser. Pa3HoCcTh HOTEHIINAIOB.

DnekTpuyeckas EMKOCTb.
Konpgencarop.

IOBEPXHOCTh, AJIEKTPOCTATUYECKAs HWHAYKLHNSA, MOJApU3alUsl AUIJIEKTPUKOB, JUAJIEKTpUYECKast
IIPOHUIIAEMOCTD BELIECTBA, JEKTPOEMKOCTb, KOHAEHCATOP.

PacrioznaBarh, BOCIPOM3BOMUTL M HAOIIOIATh Pa3lUYHBIE CIOCOOBI AnekTpu3anuu Tell. OOBICHATH
SIBJICHHE AJIEKTPU3aLMM HA OCHOBE 3HAHUN O CTPOEHUU BEIIECTBA.

OnuceiBaTh ¥ BOCIPOU3BOAUTH B3aUMOJIEHCTBHUE 3apsyKEHHBIX TEJl.

OnuceiBaTh  NPUHLMI JEHCTBUS 3JIEKTPOMETPA.

DopMyIMpPOBATh 3aKOH COXPAHEHUS EKTPUUYECKOTO 3apsi/ia, YCIOBUSI €r0 IPUMEHUMOCTH.

CocTaBisaTh ypaBHEHHUE, BBIPAXKAIOLIEE 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsijia, B KOHKPETHBIX
cUTyalusx. BeIYMCIATh, HCHIOJIB3Ys COCTABICHHOE YpaBHEHUE, HEU3BECTHBIE BEJIMUMHBI.
®opmynupoBath 3akoH KyrnoHa, yciaoBus ero npuMeHuMocTH. COCTaBiIsATh YpaBHEHUE, BbIpaKarolee
3akoH KynoHa, B KOHKPETHBIX CHUTyallMsIX. BBIYMCIATH, HCIOJIB3YS COCTaBICHHOE YypaBHEHUE
HEU3BECTHBIE BEINYHUHBI.

BoruncnaTe 3HaueHHE HANpsHKEHHOCTH TMOJSI TOUYEYHOIO DJIEKTPUYECKOIro 3apsiia,  ONpeAemsTh
HalpaBJICHUE BEKTOpa HANpPsDKEHHOCTH B KOHKpeTHOM curyauuu, PopMyaupoBaTh MPUHIMI
CYNEPHO3ULUN D3JEKTpUUECKUX mojei. OnpenensTh HalpaBlI€eHHE M 3HAUYE€HHE pe3yIbTHPYIOLIei
HanpspKEHHOCTH JIEKTPUYECKOTO MOJIsl CUCTEMBI TOUEYHBIX 3apsi/IOB.

N300paxkaTe 3eKTpuyeckoe Mojie ¢ MOMOIIbI0 JIMHUN HanpskEHHOCTH. Pacno3HaBaTh U M300paxaTh
JUHUM HanpsHpKEHHOCTH  TOJIE TOYEYHOTO 3apsiia, CHCTEMbl TOYEYHBIX 3aps/ioB, IapayljieIbHON
IJIOCKOCTH, JIByX MapauIeIbHBIX TNIOCKOCTEH, 0THOPOAHOTO U HEOJHOPOTHOTO SIEKTPUUECKUX MOJEH.
Onpenensats Mo JUHHUSAM HaNpsHDKEHHOCTH AJIEKTPUYECKOTO MMOJI 3HAKM W XapaKTep pachpeesIeHHs
3apsI0B.

OnpenensTs NOTEHLUAT MEKTPOCTATUYECKOTO MOJIS B JAHHOW TOYKE MOJII TOYEUHOTO AIEKTPUUYECKOTO
3apsifa, pa3HOCTh MMOTEHIIMAJIOB, HAMIPSHKEHNE B KOHKPETHBIX CUTYaLIUSX.

CocTaBisTh ypaBHEHHS, CBS3BIBAIOIINE HAMPSHKEHHOCTh OJEKTPUYECKOTO TOJIE C  Pa3HOCTHIO
MOTEHLIUAJIOB. BbruncnsTe, HCHONB3Yysl COCTABICHHOE YpaBHEHUE, HEU3BECTHBIC BEIMYUHBI.
N306paxaTh 3KBUNOTEHLHUAIbHBIE OBEPXHOCTH anekTpuyeckoro mois. PacmnosznaBath u
BOCIIPOM3BOJUTh  3KBUIIOTEHLMATIbHBIEC TIOBEPXHOCTH IIOJIS TOYEYHOTO 3apsia, CUCTEMbl TOYEUHBIX
3apsA0B, 3apsHKEHHOM IUIACTUHBI, JBYX MapauIeIbHBIX MJIOCKOCTEH; OJHOPOIHOTO U HEOJHOPOIHOTO
ANEKTPUYECKHUX MOJIEH.

OOBACHATH YCTPOICTBO, MPUHLIUIT ACHCTBUS, MTPAKTUUYECKOE 3HAYCHHE KOHCHCATOPOB.

BoruncnaTe 3HaueHHE IEKTPOEMKOCTH MIIOCKOTO KOHAEHCATOPA, 3apsla KOHJEHcATopa, HampsKeHUs
Ha OOKJIa/IKaX KOHAEHCATOpa, MapaMeTpoB  IUIOCKOTO KOHAEHCATOpa, SHEPTUU DIEKTPHUUECKOTO IMOJIs
3apsHKEHHOTO KOHJEHCATOPa B KOHKPETHBIX CUTYAIIHIX.

Haxomute B MHTepHeTe M IOMOIHUTENBHOW NUTEpaType HHPOpPMANU0 00 OTKPHITHH 3JEKTPOHA,
UCTOPUU HW3YUEHHUS DJCKTPUUYECKUX SIBICHUI. ['OTOBUTH mpe3eHTaluu U COOOIICHUS MO HU3YYEHHBIM
TEMaM.

3aKOHEBI
MOCTOSIHHOTO
TOKa.

8 u.=6y.+2y.
pe3eps

IToCTOSHHBIN DIIEKTPUYECKUN
ToK. Cuna Toxa.
ConpoTtusieHue.
IlocnenoBarensHOE 1
NapajieIbHOE COECAUHEHUS
ITPOBOJHUKOB.

I[aBaTL ONPpCACIICHUC MOHSATHMN: BHGKTpI/I‘IeCKI/Iﬁ TOK, CHJIa TOKa4, BOJIbTAMIICpHAA XApPaKTCPHUCTHUKA,
QJICKTPUYCCKOC CONTPOTUBJICHUE, CTOPOHHUC CUJIbL, JICKTPOABUIKYIIAA CHUJIA.

Hepe‘lI/ICHHTB YCJIOBUA CYHIECTBOBAHUA JJICKTPHUYCCKOT'O TOKaA. Pacno3naBate u BOCIIPOHU3BOJUTH
SABJICHUC SJICKTPUUICCKOT'O TOKaA, JIEeNCTBUSA SJICKTPUYCCKOTO TOKA B IIPOBOJAHUKE.

OOBACHATH MEXaHU3M SIBIICHUI HA OCHOBAHUU 3HAHUI O CTPOCHUU BCIICCTBA.

Ilonp30BaThCs aMIICpMCTPOM, BOJBTMCTPOM, YUYUTHIBATH 0COOEHHOCTHU HU3MCPCHUA KOHKPCTHBIM




PaboTta 1 MOITHOCTB TOKA. 3aKOH
Jxoyna — Jlenua.
Onexrpoasmxymas cuia (DJ1C).
3axon Oma i MOJTHOU
AIEKTPUYECKOM LIETIH.

JlabopaTopHble padoThI:
8.ITocnenoBaTensHOE U
napasieIbHOC COCTUHCHUS
IIPOBOAHHKOB.

9. Usmepenue DJIC ucTouHnKa
TOKA.

KoHnTtpoJbHbIe padoThbI:
3. OCHOBBI MEKTPOANHAMUKI

npuOOpPOM U MpaBuia MOAKIIOUEHUS B AICKTPUIECCKYIO LETTb.

HccnenoBaTh 3KCIEPUMEHTAIBHO 3aBUCHUMOCTh CHJIBI TOKAa B IIPOBOJHUKE OT HAMNPSHKEHUS U OT
COTIPOTHBIICHHUS TPOBOAHKUKA. CTPOUTH rpaduK BOJbTAMIIEPHON XapaKTEPUCTHKHU.

®opmynupoBath 3akoH OMa /il ydacTKa LENH, YCIOBUS ero nmpuMeHUMOocTH. CoCTaBisTh ypaBHEHUE,
onuceiBaroee 3akoH Oma [yl ydacTKa ILeNH, B KOHKPETHBIX CHUTYalUsiX. BBIUMCIATH, MCHOJB3YA
COCTaBJICHHOE YpaBHEHHE, HEU3BECTHBIC 3HAUCHHUs BENIMUYMH. PaccumThiBaTh 00I1Iee COMPOTHBIICHUE
ydacTKa II€NU MpU TOCIENOBATEILHOM M MapaUIeIbHOM COCIMHEHUSX IPOBOJHUKOB. BBIMOIHATH
pacy€Thl CUITBI TOKOB M HAMPSDKEHUM B PA3JIMUHBIX AIEKTPUUECKUX LIETISIX.

®opmynupoBaTh U HUCIHOJB30BaTh 3akoH Jlxoyna- Jlenma. Omnpenensate paboTy W MOIIHOCTb
AIEKTPUYECKOTO TOKA, KOJIMYECTBO TETUIOTHI, BBIIEISIONIEHCS B MPOBOJHUKE C TOKOM, MPH 3aJIaHHBIX
napaMmerpax.

®dopmynupoBath 3aKk0H OMa ISl TIOJTHOM TEMH, YCIOBUs ero npuMeHUMOcTU. COCTaBIATh ypaBHEHUE,
BhIpaxkaroriee 3akoH OMa i MOJTHOM 1IeTH, B KOHKPETHBIX CUTYyallusX. PacCUuThIBaTh, UCHOJIB3YS
COCTaBJIEHHOE YpaBHEHUE, HEU3BECTHBIC BEITMYMHEI.

N3mepsaTs 3HaUCHHE AIEKTPOIBIKYIIECH CHUIIBI, HAMPSDKEHUE W CHITY TOKA Ha yYacTKE IIEMU ¢ TTIOMOIIBIO
BOJIbTMETpA, aMIepMeTpa.

CobmoiaTh paBuiia TEXHUKH 0€30MacHOCTH NP paboTe ¢ HICTOYHUKAMHU TOKA.

PaboTaTs B mape, rpyre npy BBITIOJHEHUH MPAKTHYECKUX 3a/IaHUM.

Haxomute B nuteparype u MHTEpHETE MHGOPMAIIUIO O CBS3U AJIEKTPOMATHUTHOTO B3aMMOJICHCTBUSI C
XUMHYECKUMU pEeaKkUUsIMU M OHOJIOTUYECKHMMH TpolleccaMH, 00 HCIOIb30BAHUM  DIEKTPUUECKUX
SBJICHUH )KMBBIMU OpraHU3MaMH U T. JI.

["'OTOBUTH NMPE3EeHTAIMH U COOOIIEHUS N0 U3YYEHHBIM TeMaM

DIIEKTPUYECKUIN
TOK B
pa3IMYHbIX
cpenax.

4y,

DJIEKTPOHHAs MPOBOIUMOCTh
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHUBJICHUS TPOBOJHUKA OT
TeMIepaTyphbl.

DJIEKTPUYECKUI TOK B
MOJIYIPOBOAHUKAX.
CoOcTBeHHAs U

MpUMECHas MPOBOJIUMOCTH.
p-n — Ilepexon
DJIEKTPUYECKUI TOK B
3JIEKTPOJIUTAX.
DIEKTPUUYECKUM TOK B BAKyyMe
H Ta3ax.

JlaBaTh ompeneneHrne TMOHATUN: HOCUTENM DJIEKTPUUECKOTOo 3apsijia, MPOBOJUMOCTb, COOCTBEHHAs
POBOAMMOCTH, IPUMECHAsI MPOBOIUMOCTb, SJIEKTPOHHAS POBOIUMOCTD, IBIPOYHAs IPOBOJIUMOCTD, P-
n- Ilepexon, BakyyM, TepMOSJIEKTPOHHAS AMHCCHUS, SJIEKTPOJIM3, Ta30BbIM pa3psl, peKoMOWHAaIIMs,
MOHM3AIMS, CAMOCTOSTEIbHBIA pa3psl, HECaMOCTOATEIbHBbIH pa3psija, Pacrno3HaBath M ONUCHIBATH
SBIICHUSL TIPOXOXKJIEHUS DSJEKTPUUYECKOTO TOKAa uepe3 MPOBOJHUKU, TOIYIPOBOAHUKH, BaKyyM,
AJIEKTPOJIUTHI, Ta3bl.

KayecTBeHHO XxapakTepHu30BaTh NEKTPUUYECKUI TOK B CpeJie: Ha3bIBaTh HOCUTEIH 3apsA0B, MEXaHU3M
ux o0pa3oBaHMs, XapakTep MABM)KCHMS 3apsiioB B DJIEKTPUUECKOM II0JIE U B €ro OTCYTCTBHE,
3aBUCHUMOCTh CHUJIBl TOKAa OT HaNpsDKeHHUS M 3aBUCMMOCTh CHJIBI TOKa OT BHEUIHHX YCIIOBHUH.
[TepeuncnsiTh OCHOBHBIE TIOJIOKEHUSI TEOPHH JIEKTPOHHOM MPOBOJUMOCTH METAILIOB.

BoruncnaTe 3HaueHUS CpeHe CKOpPOCTHU YIOPSAOYEHHOTO ABUKEHHS DJIEKTPOHOB B MeTalie MOJ
NEHCTBHEM  DJIEKTPUYECKOTO TMOJIE B  KOHKpeTHOW curyanmuu. Omnpenensitb COMPOTHBICHUE
METAJIJTNYECKOTO MPOBOJAHKKA MPU JaHHOW TemmepaType. [lepedncisiTh OCHOBHBIE MOJIOKEHUSI TEOPUU
JEKTPOHHO-BIPOYHON TPOBOAUMOCTH MOJIYIPOBOIHUKOB.

[IpuBOoaNTE MpUMEPBI YHUCTHIX MOJIYIPOBOJHUKOB, MOJYIPOBOJIHUKOB C JOHOPHBIMH U AKIENTOPHBIMU
npuMecsiMu. [IpUBOANTH NpHUMEpBl HUCIOJIB30BAaHMS IOJIYIIPOBOJAHUKOBBIX MpuOopoB. Ilepeuncnars
YCIIOBUS CYHIECTBOBAHMS JIEKTPUUECKOTO TOKA B BakyyMe. [IpMMeHTh 3HaHNS O CTPOCHHMH BEIECTBA
JUI ONMCAHMsI SIBJICHUS TEPMOXJIEKTPOHHOM 3MuccuM. ONMCHIBAaTh NPUHLUI JEHCTBUS BaKyyMHOTI'O
JIMO1a, HJIEKTPOHHO-JTy4eBOU TPYOKH.

[TpuBoAMTH HpUMEpPHl KCIOJIb30BaHMsI BAaKyYyMHBIX MpHOOpoB. OOBACHATH MEXaHU3M 00pa3oBaHMs




CcBOOOJHBIX 3apsAOB B pacTBOpax M pacIulaBaX 3JIEKTPOJIUTOB. lIpUMEHSTH 3HAHUSA O CTPOCHHUU
BEILECTBA JUIl OIMCAHUA SIBJICHMS JJIEKTposn3a. lIpuBoaUTH mpHMEpH! MCHOJIB30BAHUS JJIEKTPOJIN3A.
OOBsicHATH MexaHU3M 00pa3oBaHMs CBOOOIHBIX 3apsioB B raszax. [IpuMeHSATh 3HAHUS O CTPOCHHUU
BELICCTBA [/ ONKUCAHUS SIBJICHUM CAMOCTOSATEIBHOIO U HECAMOCTOSTENIBHOTO pa3psanoB. Pacrosnasars,
IPUBOAUTH  IPUMEPBI,  NEPEUYUCIATH  YCIOBUS  BO3HUKHOBEHHMS  CaMOCTOSITENIBHOIO W
HECaMOCTOSITENIBHOTO T'a30BBIX Pa3psAI0B, PA3JIMYHBIX TUIIOB I'a30BbIX pa3psnoB. [IpuBoauTe npumepsl
UCII0JIb30BaHUs T'a30BbIX pa3psaoB. Haxoaute B nuteparype u MHTepHeTe uHdopmanuio no 3agaHHON
teme. IlepepabareiBaTh, aHATM3UPOBATh W TPEACTABIATH HWHPOPMALKMIO B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJa4aMH.

['0TOBUTH Mpe3eHTalMU U COOOIICHHUS [T0 M3YYEHHBIM TEMaM.

[ToBTOpEHNE Mexanuka. OCHOBBI [lepepabaTbiBaTh, aHATU3UPOBATH M MPEJCTABIATh MHPOPMALUIO B COOTBETCTBUU C MOCTAaBJIEHHBIMU
34. 3IEKTPOIUHAMUKH. 3aJja4aMU.
['oToBuTH mpe3eHTanu U coOOIIeHHs MO M3y4eHHBbIM TemaM. PaboTtaTh B mape, rpymme. CocTaBisTh
YpaBHEHUS, BBIYMUCIATH, MHCIIOJIb3YS  COCTAaBJIEHHOE  YpaBHEHUE, HEU3BECTHbIE  BEIMYHHBI.
KonTponmpoBate penienne 3a1ad CaMUM U IPYTUMHU YIaTUMUCS
11 xknace (684, 2 4 B HexeM10)
OcHOBBI YJIeKTPOAMHAMUKH (MpoxoskeHue). 10 4. (9 4. + 1 4. pe3sepB)
MarnutHOE MarnutHoe nose. Unaykuus JlaBaTh omnpeneneHre NOHATUN: MarHUTHOE MOJI€, UHAYKIMS MAarHUTHOTO MOJIs, BUXPEBOE IOJE, CHUIIA
noJie. MarHuTHOTO 1oJisl. Bektop Awmriepa, cuita JlopeHnnia, ¢eppoMarseTuk, 1oMeH, Temmeparypa Kiopu. JlaBaTth onpeneneHue eauHHUITBI
S5u. MarHUTHON MHIYKIIUH. WHIYKIIUM MarHATHOTO Toysl. IlepedncnsaTh OCHOBHBIE CBOWCTBA MAarHMTHOTO Tmoys. M300pakath
JleficTBMEe MarHWTHOTO TOJISI HA | MAarHUTHBIE JINHUM ITOCTOSTHHOTO MarHUTa, MPsSIMOIO IMTPOBOJIHUKA C TOKOM, KATYIIIKHA C TOKOM.
IIPOBOJIHHUK C TOKOM H Habmonate B3auMozeiicTBHE KATYyIIKU C TOKOM M MarHuUTa, MarHUTHON CTPENIKM U MPOBOJHUKA C
JBUKYILYIOCS 3apSKEHHYIO TOKOM, JEMCTBME MAarHUTHOTO MOJISl HA JBKYLIYIOCS 3apsSDKEHHYIO YaCTHUILY.
YacTULLY. @opMynHpoBaTh 3aKOH AMIIEpa, Ha3bIBATh I'PAHULIBI €r0 MPUMEHUMOCTU. OnpenensaTh HalpaBlieHUE
Cuna Amnepa. Cuna Jlopenua. JUHUN MHIYKIIMM MarHUTHOTO IOJISI ¢ MOMOIIBI0 IpaBHiia OypaBuMKa, HaIlpaBlIeHHE BEKTOPOB CHJIbI
[IpaBuio s1eBOi pyKH. Awmriepa u cuiibl JIopeHIia ¢ TOMOIIBIO0 MpaBmiIa JeBol pyku. [IpumensaTs 3akoH Amriiepa u hopmyny
MarsuTHbIE CBOMCTBA BELIECTBA. | U1 BhIUMCIEHUs cuibl JlopeHna npu pemenuu 3anad. IlepedncnsaTe TUIBI BELIECTB M0 MAarHUTHBIM
CBOMCTBaM, Ha3bIBaTh CBOICTBA Jlua-, Mapa-, U GeppoMarHeTHKOB.
JlabopaTopHas padora. N3mepsaTh cuiny B3auMOAECMCTBUSA KATYIIKA C TOKOM U MarHuTa.
1. U3mepenue cubl PaGotatp B mape mpu BBIIOJIHEHUU MPAKTUYECKUX 33/1aHUi, B TTape U TPYIIE NpU PEelIeHUU 3a/a4.
B3aMMOJICIICTBUS MarHuTa U Haxomute B mutepatype u HutepHere uHdopmanuio o Bkiane Ammepa, JlopeHia B u3ydeHUE
KaTYIIKU ¢ TOKOM MarHUTHOTO TOJs, pycckoro ¢usuka CroneroBa B  HCCIEAOBAHME MArHUTHBIX CBOICTB
dbeppoMarHeTMKOB, O MPUMEHEHUH 3aKOHA AMIlepa, NPAKTHMUYECKOM HCIOJIb30BAHUM JCWCTBUA
MarHUTHOTO TIONST Ha JBIDKYLIUHCS 3apsii, 00 YCKOPUTENSX OSIIEMEHTapHBIX 4YacTHIl, O BKIAJe
POCCHUICKHX yYEHBIX B CO3JaHHME YCKOPUTENEH 3JeMEHTapHBIX YACTHI], B TOM YHCIe B 00BEAMHEHHOM
UHCTUTYTE siAepHbIX uccienosanuit (OUAN) B r. /lyoHe m Ha anponom kosutaiinepe B LIEPHe; 00
UCIOJIb30BaHUU ()ePPOMATrHETUKOB, O MAarHUTHOM I0JIe 3eMIIH.
['0TOBUTH Mpe3eHTalluu B COOOIIEHHS 10 N3YYEeHHBIM TeMaM
DOneKTpoMarHuT | SIBieHHe 3JeKTPOMarHUTHOM JlaBath omnpeneneHue MOHITHUM: SIBJEHHE 3JIEKTPOMArHMTHOW WHAYKUMHM, MarHUTHbIA motok, DJC




Hasi UHAYKIUS.
5. =44y+]1 4.
pe3epB

WHAYKIUU. MarHuTHBIN TOTOK.
[IpaBuno Jlenua. 3akox
3IIEKTPOMArHUTHON MH]TYKIUH.
DNEeKTPOMarHuTHOE TOJIE.
[IpakTHueckoe NpuMeHEHHE
3aKOHA NIEKTPOMATHUTHOM
WHIYKIIUA

SIBiieHME CAMOMHIYKIINH.
NHAYKTUBHOCTD.

DHeprusi, MarHUTHOTO TOJIst
TOKA.

JlabopaTopHnas padora:
2. UccnenoBauue ABICHUS
AIEKTPOMArHUTHON WHIYKITUH.

KoHnTpoJbHbIe padoThI:
1. DnexTpoMaraeTu3m

WHYKIIUU, UHIYKTUBHOCTb, camouHayKuus, 3IC caMOuHIyKIINu.

Pacnio3naBarb, BOCHpPOU3BOJUTH, HAOMIOATH SIBJICHUE DSJECKTPOMArHUTHOW WHIYKIIMH, IOKa3bIBaTh
NPUYMHHO-CIICJICTBCHHBIC CBS3M TpH HAOMIONCHWH siBIeHWs. HalOmomaTe ©  aHAIM3UPOBATH
AKCIEPUMEHTHI, IEMOHCTpUpPYIOLIKE npaBuiio JIeHna.

®opmynupoBaTh npaBwio JIeHna, 3aKOH 3JIEKTPOMAarHMTHOW WHIYKUWH, Ha3blBaTh TPAHMUIBI €r0
MIPUMEHUMOCTH.

HccnenoBate sBIEHUE 3JIEKTPOMATHUTHON WHTYKLIMH.

PaboTaTe B mape u rpyrire npu BBITIOJHEHUH NMPAKTHYECKUX 3aIaHHUH, TIIAHUPOBATH SKCIIEPUMEHT.
[TepeuncnsaTs mpUMEpPHI UCTIOJIL30BAHUS SBJICHUS IEKTPOMArHUTHON WHIYKIIHH.

Pacrio3naBatb, BOCHPOU3BOAWTH, HAOIIOAATh SBIEHWE CAMOWHAYKIIMH, TIOKAa3bIBaTh MPUYHUHHO-
CJICICTBEHHBIE CBSI3H NMPU HAOJIIOJICHUH SIBJICHUSI.

@opMyIUpOBaTh 3aKOH CAMOMHAYKIIMU, HA3bIBATh I'PAHUIIBI €I0 TPUMEHUMOCTH.

[IpoBOAMTH aHATIOTHUIO MEKTY CAMOMHAYKIIMEN U HHEPTHOCTBIO.

Ornpenenars 3aBUCUMOCTb MHIYKTUBHOCTH KaTYIIKU OT €€ JJIMHBI U TUIOIIaId BUTKOB.

OnpenensAtTh B KOHKPETHOM CHUTyallMd 3Ha4y€HHUs MarHuTHoro mnotoka, JJAC wnmykuumm, 3IJ1C
CaMOUWHIYKIINH, THAYKTUBHOCTb.

Haxomute B smrepatype u HWHtepHere wuHpopManuio 00 MCTOPUU  OTKPBITHS SIBJICHUSI
AJIEKTPOMArHUTHOW MHYKITUH, O BKJIAJIE B U3yUEHHUE ITOTO sIBJIEHUS poccuiickoro usuka 3. X. Jlenna,
0 0opb0e ¢ MPOSBICHUAMHU SJICKTPOMArHUTHOW MHIYKIIMA U €€ MCIOJIb30BAaHUU B MTPOMBIITUICHHOCTH.
["'OTOBUTH MpE3eHTAIMH U COOOIIECHHUS M0 U3YYEHHBIM TEMaM.

KoJsie6anus u BosiHbL 16 4. (15 4. +14. pe3epB)

Mexannueckue
KOJIeOaHUsA
3y,

Mexannueckue KoueOaHusl.
CBo0OoaubIe KOoJIeOaHuUs.
MaremaTuyecKui U NPY>KUHHbBIN
MasaTHuKkH. [IpeBpaienus
SHEPrUU MpHU KOJIeOaHHSIX.
AmMIuMTyza, nepuoJ, 4acTora,
(haza xonebanuii. BeIHYX1IeHHBIE
KoJieOaHusl, pe30HaHC.

JlaGoparopHas padora:

3. OmpeneneHne ycKOpeHus
CBOOOJHOTO MAJACHUS MIPH
MTOMOIIY MasiTHUKA.

Hccaenosanue:

[Ipu 3atyxaHuu koyiebaHui
aMILTUTyAa 00paTHO
MIPONOPLUOHAIBHA BPEMEHH.

JlaBaTh ompeelieHne TOHATHH: KoJIeOaHHs, KoyieOaTelbHAs CHCTEMa, MEXaHHYECKHe KOJIeOaHws,
rapMOHHMYECKHE KoJIeOaHUs, CBOOOJMHBIC KOJeOaHWs, 3aTyxaroliue KoyeOaHus, BBIHYXK/ICHHbBIC
KoJIe0aHus, pe30HAHC, CMEICHUE, aMILUTUTY/Ia, IIEPUOJI, YaCTOTa, COOCTBEHHAs 4acToTa, (hasa.

Ha3piBath ycia0BUS BO3HUKHOBEHUS KoJieOaHuU. [IpHBOIUTH MPUMEpPHI KOJICOATEIbHBIX CHCTEM.
OnuchIBaTh MOJICTH «IPYKHHHBIA MasTHUK», «MAaTEeMAaTHICCKUN MasSTHUKY.

[TepeunciiaTh BHJIbI KOJICOATEIHHOTO JBMKCHHUS, MX CBOMCTBA.

Pacrio3HaBath, BOCHPOM3BOJUTH, HAOOJATh TapMOHHWYECKHE KOJCOaHHUs, CBOOOJHBIC KOJICOAHUS,
3aTyxarolue KojeOaHus, BEIHY)KJICHHBIC KOJICOaHHsI, PE30HAHC.

[Tepeuncnsats ciocoObl nmoyueHus: CBOOOIHBIX M BBIHYKJICHHBIX MEXaHUYECKUX KOJIeOaHHi.
CocTaBisaTh yYpaBHEHHME MEXaHMYECKHUX KojeOaHuM, 3amuchiBaTh ero pemieHus. OmnpenensaTh Mo
YPaBHEHHIO KOJIEOATEIHHOTO JBUKEHHSI TapaMeTPhl KOJICOAHUH.

[IpencraBiasaTh rpaguuecKkyd 3aBUCUMOCTh CMEIICHUS OT BPEMEHH IIPU KOJICOAHHMSIX MaTeMaTHYCCKOro U
OPYKHHHOTO MasgTHUKOB. OMpenessaTh N0 rpaduky XapakTepUCTUKH KOJIeOaHHUl: aMIUITUTY Ly, IEPUOJ U
4acToTy.

BoruncnsaTe B KOHKPETHOM CUTyallMd 3HA4YeHHS Mepruoja KoieOaHUil MaTeMaTHYeCKoro U MPY>KUHHOTO
MasiTHUKOB, SJHEPTUU MasTHUKA.

OOBACHATD MPEBpAIEHUS YHEPTUU MTPU KOJIeOaHUIX MaTEMaTHUYECKOTO MasiTHUKA U Tpy3a Ha TIPYKHUHE.
PaGotate B mapax W TpyHmne Mpu peHIeHHHd 33aJa4 U BBIIOJHEHWH TMPAKTUYECKUX 3aJaHHiM,
UCCIICIOBaHUH, IUTAHUPOBATH SKCIIEPHUMEHT.

Bectu auckyccuto Ha Temy «Polb pe3oHaHca B TEXHHUKE U OBITY»




Haxonutes B nuteparype M MHTEpHETE MHPOPMAIMIO 00 HCIIOJIb30BAaHHUH MEXaHUYECKUX KOJIeOaHUil B
npudopax reosIoropa3BeK, yacax, Kadyeisx, JAPYTHX YCTPOMCTBAxX, 00 MCIIOJIb30BAHUU B TEXHHKE W
MY3bIKE pe30HaHca U 0 00prOe ¢ HUM.

T"'oToBUTH npe3CHTalluu U COO6IJ.[CHI/I$I IO U3YYCHHBIM TCMaM.

Pewrats 3agaun. KoHTpOJIMpOBaTh pelIeHHE 3a1a4 CAMUM U JPYTMMU yYaIlIMMUCS.

DNeKTpOMarHuT
HbIE KOJeOaHus.
6 4. = 5y.+1y.
pe3epB

DNeKTpOMarHUTHbIE KOJICOaHusI.
KonebarenbHbIi KOHTYD.
CB00OOIHBIE AIEKTPOMATHUTHBIE
KOJIeOaHuUS.

[IepemeHHBIH TOK.

JlaBaTh onpezeneHue MOHATUN: 3IEKTPOMArHUTHbIE KOJIeOaHUs, KoJjeOaTelabHbIH KOHTYpP, CBOOO/HBIE
JJIEKTPOMArHuTHBIE  KOJICOAHWs, BBIHY)KJICHHBIE OJJCKTPOMAarHUTHBIE KOJIEOaHHS, TEPEMEHHBIN
JNEKTPUYECKUI TOK, aKTUBHOE COIPOTUBJICHHE, JEHCTBYIOIEE 3HAUEHHWE CHJIBI TOKa, ACHCTBYIOLIEE
3Ha4YeHHE HaNpsuKeHus, Tpanchopmarop, ko3hdument Tpanchopmanmu.

N300paxate cxemy KojaebaTelbHOro KOHTYpa U ONUCHIBATh IPUHIIMII €10 PadOTHI.

PacnioznaBath, BOCHpPOU3BOJIMT, HaOmOJaTh  CBOOOJHBIE  AJIEKTPOMArHUTHBIE — KOJIEOAHMS.
AHanu3upoBaTh MPEBpAlllEHHUs DHHEPrUM B KOJEOATEIBHOM KOHTYpE TMpU BIEKTPOMArHUTHBIX
kosneOanusx. IlpencraBisaTe B BHUJE Tpa@HUKOB 3aBHCHUMOCTH 3JIEKTPUUECKOTO 3apsiia, CHJIbl TOKa U
HaANpsDKEHUs. OT BPEMEHHU NPU CBOOOJHBIX 3JEKTPOMArHUTHBIX KosiebaHusaX. OmnpenensTs N0 rpapuky
KoJieOaHUN XapaKTepUCTHKU: aMIUIUTYAY, [EepUoJ M YacToTy. 3amuckiBaTh (opmyny Tomcona.
Boruncnate ¢ nomomibio GopMyasl ToMCOHa TepuoOA U YacTOTy CBOOOJHBIX 3JIEKTPOMAarHUTHBIX
KoJ1e0aHUH.

OnpenensTs Nepuo, 4acToTy, aMILUTUTYAY KOJIeOaHUM B KOHKPETHBIX CUTyalusX. OObsICHATh MPUHIIUII
MOJTy4€HUs] IEPEMEHHOTO TOKa, YCTPONUCTBO reHepaTopa NEPEMEHHOTO TOKa.

Ha3piBaTh 0COOEHHOCTH MEPEMEHHOI0 AJIEKTPUYECKOI0 TOKA Ha Yy4YacTKEe LENU C PE3UCTOPOM.
3anuceiBaTh 3ak0H OMa JUlsl Lienu IepeMeHHOro Toka. HaxoauTh 3Ha4eHus CHIIbl TOKa, HANPSDKEHUS,
aKTUBHOT'O CONPOTUBJIEHUS ILIENH EPEMEHHOIO TOKA B KOHKPETHBIX CUTyalUsX. BeluucasATh 3HAaUeHUs
MOIITHOCTH, BBIAETISIOIIEHCS B LIENU IEPEMEHHOTO TOKA, JIEHCTBYIOINE 3HAYEHUS TOKA U HaNpSKEHUS.
OnuceiBaTh YCTPOWCTBO, TPHUHIUIT JEHCTBUS M TpUMEHeHue TpaHchopmaropa. Haxoauts B
JUTEpaType U UHTEpHETEe MH(OPMALMIO MOJYYEHUH, Nepeaade U UCIOIb30BAHUU IIEPEMEHHOIO TOKa,
00 ucTOpUM CO37aHUS U INPUMEHEHUHM TpPaHC(POPMATOPOB, Ha3bIBaTh OCHOBHBIX IOTpeOUTENeit
UIEKTPOIHEPrUU. BecTu AMcKyccuio O MoJsib3e M BpEIE 3IEKTPOCTAHLUM, apryMEHTHUPOBaTh CBOIO
HO3MIIMIO, YMETh BBICIYIIMBATh MHEHHE APYIHMX YUYACTHUKOB.

["'OTOBUTH NpEe3eHTALUHU U COOOLIEHUS IO U3YYEHHBIM TEMaM.

MexaHnueckue
BOJIHEI.
3y,

MexaHuuecKue BOJIHEIL.
HOHepe‘IHLIe " IIPOAOJIbHBIC
BOJIHBI. BHCpFI/IH BOJIHBI.
3BYKOBLIG BOJIHBI.

I[aBaTL OIIPCACIICHUC MNOHATUH: MeXaHWYecKas BOJIHA, IIOIICPCYHAs BOJIHA, IIPOAOJIbHAsA BOJIHA,
CKOPOCTBb BOJIHBI, JJIMHA BOJIHBI, 3BYKOBAd BOJIHA, TPOMKOCTb 3BYKd, BBICOTA TOHA, T6M6p, OTpa’XKCHUC,
IMPCIIOMJICHHUC, TIOTJIOIICHUC, I/IHTep(1)epeHLII/I${, MCXaHHUYCCKUX BOJIH, KOTCPCHTHBIC NCTOYHUKH, CTOAYAA
BOJIHA, aKYCTI/I‘IeCKI/Iﬁ PE30HAHC, IIJIOCKOIIOJIAPpU30BaHHAsA BOJIHA. Hepe‘{I/ICHHTB CBOMCTBa
MCXaHUYCCKHNX BOJIH.

PaCHOSHaBaTL, BOCIIPOHU3BOIUTD, Ha6J'II-O,I[aTB MCXaHHUYCCKUC BOJIHBI, IMOIICPCUYHBLIC BOJIHBI, ITPOJO0JIBHBIC
BOJIHBI, OTPaKCHUEC, TPCIIOMIICHUEC, TOTJIOIICHUC, I/IHTepq)epeHI_II/IIO, MCXAaHUYCCKUX BOJIH.

HaspiBath XapaKTCpUCTUKHU BOJIH: CKOPOCTh, 4aCTOTAa, HJIMHA BOJIHBI, PA3HOCTb (1)8.3.

OHpe)leJ'ISITB B KOHKPCTHLBIX CUTYyallUAX CKOPOCTU, HaCTOTHI, JJIMHBI BOJIHBI, Pa3HOCTH (1)83 BOJIH.
Haxoaute B JIUTCPATYpPC U HUHTCPHETC I/IH(I)OpMaLII/IIO ) BO36y>K,Z[eHI/II/I, nepeaadye U MCIOJIb30BaHUU
3BYKOBBIX BOJIH, 00 MCIOJIb30BaHUU PE30HaHCa 3BYKOBBIX BOJIH B MY3bIKC U TCXHUKC.

Bectu JUCKYCCHIO O ITIOJIB3€ M BPCAC BO3JCHCTBHS Ha YelIOBEKa 3BYKOBBIX BOJIH, dpryMCHTHUPOBATH




CBOIO NIO3HIINIO, YMCTh BBICIIYIIHUBATH MHCHHUEC JPYI'UX YHaCTHUKOB.
T'otoBUTH IMPE3CHTAIMU U COO6H.[€HI/ISI 0 M3y4YCHHLIM TCMaM

DNeKTpOMAarHuT
HBIC BOJIHBI.
44,

ONEKTPOMarHUTHbHIE BOJIHBI,
TOJIE.

BuxpeBoe aJIeKTpUYeCcKOe MoJIe.
JInana3oHbl 2JIEKTPOMArHUTHBIX
M3JIy4EHUH U UX NIPAKTHYECKOE
IIPUMEHEHHE.

KoHnTpoJbHble padoTbI:
2. Koyrebanus ¥ BOJTHBI

JaBatp omnpenelneHre TOHSATHI: AJIEKTPOMArHUTHOE II0J€, BHUXPEBOE dJIEKTPUUYECKOE IIOJIe,
AIIEKTPOMATrHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JUTMHA BOJIHBI, (a3a BOJHBI, OTpakeHUE, MPEIOMIICHHE,
norjonieHue, naTepdepeHus, udpaxius, MOnepeyHoCTb, TOJISPHU3AIKI dJIEKTPOMArHUTHBIX BOJIH,
pPaInoCBsI3h, PAIUOJIOKALINS.

OOBCHATH B3aMMOCBSI3b TMEPEMEHHBIX JJIEKTPUUECKOTO W MarHUTHOro Tosied. PucoBath cxemy

paclpoCTpaHeHus  JJIEKTPOMAarHUTHOM  BOJIHBL  [lepedncisiTe CBOMCTBA UM XapaKTEPHUCTUKHU
AJICKTPOMArHUTHBIX BOJH. Pacro3HaBaTh, HAOMIOIATh AJIEKTPOMArHUTHBIC BOJIHBI, U3YYCHUE, MPUEM,
OTpaX€HHE, IMPEJIOMJICHHE, TMOTJIOUIEHHe, HHTeppepeHlnto, Audpakuulo U HOJISPU3ALHUIO

3JIEKTPOMAarHUTHBIX BOJIH.

BpIuncasaTe B KOHKPETHBIX CUTYalMSIX 3HAYEHUs XapaKTEPUCTHK BOJIH: CKOPOCTH, YacCTOTHI, JJIMHBI
BOJIHBI, pa3HocTH (a3. MccnemnoBaTh CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH C MOMOILIBIO MOOWMIIBHOTO
tenedoHa. Ha3piBaThb M ONMMCHIBaTH COBpEMEHHbIE CpeAcTBa cBsi3U. Bpiiensate ponb A. C. Ilomosa B
W3YYEHUU SJIEKTPOMArHUTHBIE BOJH U CO3/IaHUH PaJHOCBS3H.

OTHOCUTBCA C YBaXEHHMEM K YYEHBIM M HMX OTKPBITUAM, OOOCHOBBIBATH BAXKHOCTH OTKPBITHS
3JIEKTPOMAarHUTHBIX BOJIH JUISl pa3BUTHS HAYKU.

Haxomuts B nuteparype u WHTepHere MHQOpMAINIO, MO3BOJIAIONIYI0 OTBETHTh Ha MOCTaBJICHHbBIE
BOITPOCHI IO TEME.

PaGoraTs B mape ¥ rpymnie Npyu pelieHny 3a/1a4 U BHIIOJHEHUH IPAKTUYECKUX 3aJaHHUH.

Bectn guckyccnio o noJb3e U Bpezie NCIOJIb30BaHUs YEJIOBEKOM 3JIEKTPOMArHUTHBIX BOJIH,
apryMEHTHPOBATh CBOIO MTO3UIUIO, YMETh BBICIYIIUBATh MHEHUE IPYTHX YYACTHUKOB.

["'0TOBUTH NPE3EHTALUHU U COOOLICHHS IO U3YYEHHBIM TEMaM.

Onruka. 14 4. (134.+14. pe3epB)

CBeTOBBIE BOIHBL
I'eomeTpuueckas
M BOJIHOBas
ontuka. 11 4.

['eoMeTpuueckas onrTuka.
[Ipsimonunelinoe
pacnpocTpaHeHue

CBETa B OJJHOPOJIHOM Cpejie.
3aKOHbBI OTPaKEHUS U
npenomieHus ceera. [lomHoe
oTpaxenue. OnTuYecKue
PUOOPHI.

BoaHoBbIE cBOIICTBA cBETA.
CkopocTh cBeTa.
Nurtepdepenus crera.
KorepenTHOCTb

BonH. Judpakuus cBera.
[Tonmapusanus ceera. Jucnepcus
ceera. [IpakTuueckoe
MIPUMEHEHHE IEKTPOMArHUTHBIX

JlaBaTh ompenesieHUE TMOHSATHI: CBET, T€OMETpUYECKash ONTHKA, CBETOBOW JIyd, CKOPOCTb CBETa,
OTpaXCHHE CBETA, MPEJIOMJICHHE CBETa, MOJHOE OTPAKEHUE CBETA, YroJl MajeHHs, yroJl OTpaKeHus,
yroJI MPEJIOMIICHUS, OTHOCUTEIbHBIH MMOKa3aTesb NPeIoMIICHHS], aOCOTIOTHBIN

noKasaresib MPEeJIOMIICHUS, TUH3a, (DPOKYCHOE pacCTOSIHME JIMH3bI, ONTHYECKas CHJIA JIMH3BL, AUCIIEPCHS
cBeTa, uHTepdepeHuus cBera, AUdpakius cBeTa, MUGpaKIUOHHAs peméTka, MOJsIpU3alvsi CBeTa,
€CTECTBEHHBIN CBET, MJIOCKOIOJIIPU30BAHHBINA CBET.

OnuceiBaTh METOIbI U3MEPEHUS CKOPOCTH CBETA.

[lepeuncnsaTh  CcBOWCTBA CBETOBBIX BONH. Pacmo3HaBaTh, BOCHPOU3BOIUTD,
pacrpoCTpaHEHUE CBETOBBIX BOJH, OTpPaXEHHE, MpeOMIICEHUE, TMOTJIOIIEHHE,
uHTepdepeHuo, TMdPaKnio U TOIIPU3ALIIO CBETOBBIX BOJH.

®opmynupoBaTh NpUHIMI  [toiireHca. 3akoHbBl OTpPa)KEHUS M MPEJIOMIICHHS CBETa, T'PAHUIBI UX
IPUMEHUMOCTH.

Crpouts X0 Jy4ya B IUIOCKONAPAJIENbHON IUIACTHHE, TPEYrOJBHOW INpPU3ME, NTOBOPOTHOM MpPHU3ME,
oOopauuBaroliei npu3Me, TOHKOU JIMH3E.

CrpouTth H300pakeHue npeaMeTa B INIOCKOM 3epKajie, B TOHKOH JIMH3E.

[lepeuncasiTh BUJBI JIMH3, UX OCHOBHBIE XapaKTEPUCTUKU - ONTUYECKUH IIEHTp, IJaBHAs ONTHYECKas

HaO0JIIO1aTh
JUCIIEPCHIO,




W3JTyYEHHM.

JlabopaTopHble padoThI:

4. OnpeneneHue nokasarens
MIPETIOMIICHUS CPEIbI.

5. U3mepenue GpokycHOTO
paccTostHus COOMparonIen
JMH3HL.

6. OnpenencHue UTHHBI
CBETOBOM BOJIHBI.

HccaenoBanusa:

1. UccnegoBanne 3aBUCUMOCTH
yTiia TPeJIOMIICHUS OT yIiia
naJcHUs.

2. UccnenoBanne 3aBUCUMOCTH
paCCTOﬂHI/ISI OT JIMH3BI OO0
M300paxKeHus OT PACCTOSHUS OT
JIUH3BI JI0 TIpeIMeTa.

IIpoBepka rumores:

Yron npenomiieHus

MPSIMO MPOTOPLIUOHAIEH YTy
MaJeHHUs.

0Cb, (POKYC, ONTUYECKAs CUJIA.

Onpenensarb B KOHKPETHOM CUTyalluM 3HA4Y€HUS yria NaJCHUs, YIila OTPaKE€HUs, yria IpeJoMJICHUS,
OTHOCHTEJILHOTO TTOKAa3aTellsl IPEeJIOMIICHHS, aDCOIIOTHOTO MMOKa3aTels IPeJIOMIICHHUs, CKOPOCTH CBETa B
cpene, GOKYCHOTO PacCTOSIHUS, ONTHYECKON CHIIBI JIMH3HI,
YBEITMYEHUS JIMH3BI Tepruoja JU(GPaKIUOHHON peméTKy,
T(QPaKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

3anmuceiBaTh (OPMYNy TOHKOW JIMH3BI, PAaCCUUTHIBATh B KOHKPETHBIX CHUTYAIMAX C €€ IMOMOIIBIO
HEU3BECTHBIE BETNYUHBI.

OOBACHATH NPUHLMI KOPPEKINU 3PEHUS C TIOMOILBIO OYKOB.

OKCIIEpUMEHTAIbHO  ONpPENENATh I[OKa3aTelb IPEIOMJIEHUS CpPE.bl, (boKycHOE paccTOsHUE
coOuparoliel 1 paccenBarollel JIMH3, JUIMHY CBETOBOI BOJIHBI C TOMOIIbIO TU(PAKIIMOHHON PEIIETKH.
HccnenoBaTh 3aBUCUMOCTD yIila MPEJIOMIIEHUS OT YIJla MaJeHUs, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3bI 10
M300paXeHUs! OT PACCTOSIHUS OT JIMH3BI JI0 TIPEMETA.

[IpoBepATh TUMOTE3bI: YTOa NPEIOMIEHHS MPSMO MPOMOPLUOHAIEH YIIy MaJleHUus U KOHCTPYHPOBaTh
MOJIEeNU TeJIeCKOIa U/UJIi MUKPOCKOIIA.

PaGotatp B mape u rpyrmre npu BbITIOJHEHUU

MPaKTUYECKUX 3aJJaHUM, BBIIBMKEHUHU TUIOTE3, pa3paboTKe METOJIOB MPOBEPKH rumores., Haxonuts B
JUTEPATYpPE u WNHuteprete nH(pOpMaLUIO 0 ouorpadusax n. HeroToHa,
X. I'oiirenca, T. FOnra, ®. ®penens, 00 MX Hay4YHBIX

paboTtax, 0 3HAYECHUH UX PAOOT ISl COBPEMEHHOM HAaYKH.

Bricka3zpiBaTh CBOE MHEHHE O 3HAUYCHWHM HAYYHBIX OTKPHITHH M paboT mo omtuke M. Hprorona, X.
I'toiirenca, T. FOura, O. ®penens.
Bocnpunumars, aHanm3npoBaTth,
IIOCTaBJIEHHBIMU 3a/la4aMHu.
BbiiensaTe OCHOBHBIE NOJIOKEHUS KOPIIYCKYJIAPHOM UM BOJHOBOM Teopuil cBera. Y4acTBOBaTh B
OOCYX/IEHUM 3TUX TEOPUH M COBPEMEHHBIX B3IJIIOB Ha NPUPOAY cBeTa. ['OTOBUTh HpE3eHTalMU U
COOOLICHMSI IO U3YYEHHBIM TEMaM.

NOJIOKEHUH HMHTEP()EPEHIIMOHHBIX |

nepepabaTbiBaTh U MPEABABIATH MHPOPMAIMIO B COOTBETCTBUH C

N3nyuenue u

Buapl nznydenunii. crounuku

I[aBaTB OIIPpCACIICHUC TIOHSTHH: TCILIIOBOC H3JTYyUCHHC, SJICKTPOJIIOMHUHECHCHI YA,

CHEKTPbI cBera. CHeKTpsl. KaTO0JIOMUHECIICHIINY, XEMUIIOMUHECIeHIINS, (poTosroMuHecteHus. [lepeduncisiT BUIbI CIEKTPOB.
3 u.=29.+1u. CrekTpanbHbIA aHATU3. Pacnio3naBarb, HaOMIOIaTh CIUIOMIHOW CHEKTP, JMHEWYATBIM CIEKTP, IOJOCATHIM CIIEKTpP, CIEKTP
pe3epB TennoBoe u3ny4yeHwue. U3Ny4eHUs: W morjomeHus. I[lepeducnsTb BHUIBI SIEKTPOMArHUTHBIX M3JIYYEHUH, HX HCTOYHUKH,

[kana 3MeKTPOMarHUTHBIX CBONCTBa, mpuMeHeHue. Vcronp30BaTh IIKally AJIEKTPOMAarHUTHBIX BONH. (CpaBHUBATh CBOMCTBA

BOJIH. AIEKTPOMArHUTHBIX BOJIH Pa3HbIX IMANa30HOB

Habmronenue ciekTpos.

KonTpoabHbie padoThI:

3. Onrtuka
OcHOBBI cTIEHAJIBLHON TEOPHH OTHOCUTEIBLHOCTH. 3 4.

OcHOBBI | Hoctynate CTO: | JlaBaTh ompeelieHMe MOHATUHA: COOBITHE, NOCTYIAT, COOCTBEHHAs MHEpLHMAIbHAs CHCTEMa OTCUETa,




CIELIMAJILHOM MHBAPUAHTHOCTH MOTYJIst cOOCTBEHHOE BpeMsi, COOCTBEHHAs! JJIMHA TeJla, Macca MOKOs, UHBAPUAHT, SHEPTHUS TIOKOSL.
TEOpUU CKOPOCTH CBETA B BAKyyMe, ®opmynuposats nocryinatel CTO. ®opmynuposars BeiBoAbl U3 noctyiaros CTO.
OTHOCHUTENIBHOCTH | IPUHLIUII OTHOCUTEIBHOCTH Ananu3upoBath GOPMYIy PESITUBUCTCKOTO 3aKOHA CIIOKEHUSI CKOPOCTEH. 3annchiBaTh BIpaKEHUE IS
(CTO) 3 u. OHHIITEHHA. DHEPIUH IOKOs YacTULbl. M31araTte CcyTh NpUHIMIIA COOTBETCTBUS.
CBs13b Macchl U SHEPTUU Haxomute B muteparype u MHTepHEeTe MHPOpMauio o Teopud 3pupa, 00 IKCIEPUMEHTAX, KOTOPHIE
cBOOOTHON YaCTHIIBI. DHEPTHUS npusenn K cozgannio CTO, 06 OTHOCUTENFHOCTH PACCTOSHHS ¥ TPOMEKYTKOB BpEMEHH, 0 Onorpaduu
MOKOSI. A. DifHITeiHa.
BrickasbiBath cBo€ MHeHHE 0 3HaueHuu CTO 111 COBpeMEHHON HayKH.
['oTOBUTH Mpe3eHTALMHU U COOOIIEHHUS [T0 U3YYEHHBIM TEMaM.
KBantoBasi pusuka 204. (17 4.+3u4. pe3epB)
CaetoBble I'unore3a Ilnanka o KBaHTax. JlaBaTh omnpeneneHue MoHATHIL: (oToA(d(eKT, KBAaHT, TOK HACBIIICHUS, 3aJepKUBAIOIIEe HAIpPsKEHHE,
KBaHTHI. dotorpdext. PoToH. paboTa BbIX0/1a, KpacHas rpanuia ¢potodddexra.
6 4.=5u.+1u. Vpasuenue A. DitntinreitHa s | PacnosnaBate, HaOmoaath siBaeHue potodddexra.
pe3epB dbotorddexra. Kopryckynsapuo- | OnuceiBats onbiTel CtonetoBa. @opmynupoBats runoredy Ilnanka o kBanTax, 3akoHbl (GoTodddexTa.
BOJTHOBOM, JTyajTu3M. AHanu3upoBaTth 3aKOHBI poTodddexTa.
3anmuchIBaTh M COCTABIIATh B KOHKPETHBIX CUTYAlMsIX ypaBHEHHE ODWHIITEHHa it GoTodddexra u
HaXOJUTh C €r0 MOMOUIbI0 HEU3BECTHBIE BETUUHHBI.
BbluncnaTh B KOHKpPETHBIX CHUTyallMsIX 3HAYeHUS MaKCUMalbHOW KUHETUYECKOW SHEpruu
(OTORIIEKTPOHOB, CKOPOCTH (POTOINEKTPOHOB, pabOTHl BBIXOJA, 3aMUPAIOIIETO HANPSXKEHUS, YACTOTHI
U JUIMHBI  BOJIHBL, COOTBETCTBYIOIIMX KpacHOW rpanuue (otodddekra. [IpuBoauTs mpuMeps
UCI0Ib30BaHus PoTodrddekTa.
OOBACHATH CYTh KOPITYCKYJISIPHO-BOJIHOBOTO JIyaju3Ma.
Haxomute B nurepatype u uHTepHEeTe MHGopMaimioo o padorax CromeroBa, JleGenaeBa, BaBuiona.
Boigensate ponb poCCHIiCKMX YYEHBIX B HCCJIEIOBAaHUU CBOWMCTB cBera. [IpuBOIUTH MpUMEpPHI
OMOJIOTUYECKOT0 U XUMHUYECKOTO JeHCTBUS cBeTa. | OTOBUTH Mpe3eHTaIlil U COOOIIEHUS 110 U3Y4YEHHBIM
TEeMaM.
ATomHas OmnsiTel Peszepdopaa. JlaBaTh omnpezneneHUe MOHATUH: aTOMHOE SIPO, SHEPreTUYECKH YpOBEHb, HSHEPrus HOHU3ALUU.
¢buzuka [Inanerapnas monens crpoenus | OnuceiBaTh onbIThl Pesepdopaa.
3u. atoma. OOBsicHEeHUE OnuceiBaTh U CpaBHUBATH MoJienu atToMa TomcoHa u Pesepdopaa.
JTUHENYaToro PaccmatpuBath, nccie1oBaTh U ONMUCHIBATH JTMHEHYAThIE CIICKTPHI.
CIIEKTpa BOJOPOJIa HAa OCHOBE ®opmynrpoBaTh KBaHTOBBIE MOCTyJaThl bopa. OOBSICHATH JHHEHYAThIe CIEKTPhl aTOMa BOJOPOJAA Ha
KBaHTOBBIX MOCTYNIaTOB bopa. OCHOBE KBaHTOBBIX MOCTyNnaToB bopa.
PaccunthiBaTh B KOHKPETHOM CUTYallMM YaCTOTY U JUIMHY BOJIHBI HCIYCKaeMOro (JOTOHA MpHU Mepexoie
JlabopaTopnasi paGora: aToMa M3 OJIHOTO CTAIlMOHAPHOTO COCTOSIHUS B APYroe, OHHEPrur0 MOHM3AIMH aToma. Haxoaute B
7. HaGnroeHue CIUIONIHOTO U JUTEpaType U MHTEpHETE CBEeEHUs O (aKkTax, MOATBEPKAAIONIUX CII0)KHOE CTPOSHHE aToMa, O padoTax
JIMHENYATOro CIEKTPOB. YUEHBIX IO CO3JIaHUI0 MOJEIM CTPOEHHsS aToMa O IPUMEHEHUHM JIa3epoB B HAyKe, MEIMIIMHE,
IPOMBIIIJIEHHOCTH, OBITY.
Bo1aensaTe posib pOCCUICKUX YUEHBIX B CO3JAHUM U UCIIOIb30BAHUH JIA3E€POB.
['OTOBUTH Mpe3eHTALMU U COOOIIEHHS 10 U3YYEHHBIM TeMaM
dusznka CocTaB M CTpOEHHE aTOMHOTO JlaBaTp ompejneneHusi MOHSATHI: MAacCOBOE YMCIIO, HYKJIOHBI, si/IepHbIe CHJIbI, Je(eKT Macc, DSHEeprus




aTOMHOTIO sApa | sapa. CBSI3U, YJICJIbHAs DHEPrUs CBSI3M aTOMHBIX sA1ep. PaninoakTMBHOCTD
8 u.=7u.+1u. N3otomnsl. SnepHble CUIIBL IIEPUOJ NOIYypacland, HCKYCCTBEHHAs PaAMOAKTUBHOCTD, SIACPHBIC PEAKLUK, SHEPreTUYECKHUU BBIXOJ
pe3eps Jledekt Macchl v SHEPrHsi CBSA3U | AACPHOU peaklnu, LEMHas sAepHas peakuus, Kod(Q(OUIHMEHT Pa3MHOKEHUS HEUTPOHOB, KPUTHUECKAs
sanapa. Macca, pPeakTOpbl - Pa3MHOXKUTENM, TepMmosiaepHas peakuus. CpaBHHMBaTh CBOIICTBA IPOTOHA M
PannoaktuBHOCTB. Busl HeliTpoHa. OmnucelBaTh MPOTOHHO-HEUTPOHHYIO Mojzenb Aapa. Ompenenarbs cocTaB siaep Pa3IMUYHbIX
PaaOaKTUBHBIX IPEBPALLECHUN 3JIEMEHTOB C IOMOILIBIO TabuuLbl MenaeneeBa. M300paxaTh U YUTATh CXEMbI ATOMOB.
ATOMHBIX SIIED. CpaBHUBATH CUILY 3JIEKTPUUECKOTO OTTAJIKUBAHNS IPOTOHOB U CHIIY CBSI3U HYKJIOHOB B Si/Ipe€.
3aKoH paMOaKTHBHOTO pacnaja. | BeauciaTe neeKT mMacc, SHEPrUi0 CBSA3U U YIACIBHYIO SHEPTHIO CBSI3M KOHKPETHBIX aTOMHBIX SIIEp.
Mertonap! HAOMIOICHUS U AHanu3upoBaTh CBA3b YAEIbHOMN 3HEPTUU CBA3H C YCTONUYHUBOCTBIO sJIEP.
PErucTpanyu 3JIEMEHTAPHBIX [lepeuncnsat  BUABI  paJUMOAKTHMBHOIO  pacmaia  aroMHbIX  siiep.  CpaBHUBaTh  CBOMCTBaA
YacTHL. anbda-, 6eTa- ¥ raMMa-u3ITy4CHUH.
SnepHble peakuuu, peakuuu 3anuceIBaTh, OOBSCHATH 3aKOH PAJMOAKTUBHOIO paclaja, yKa3blBaTh I'PAHULBI €ro MPUMEHUMOCTH.
JieNeHns U cuHTe3a. LlenHas OnpenensTb B KOHKPETHBIX CUTYAIUSAX YUCIIO HEpacHaBIINXCS Sep, YUCIIO0
peakuus AeneHus suep. pacnaBIINXCS AEP, MEPUO MoIypacnaza.
TepmosinepHbIil CUHTES. 3anucelBaTh sAlepHble peakuuu. Onpenensats MNpPOAYKTHl SJEPHBIX peakuuil. PaccunTeiBaTh
[IpuMeHeHue siIepHOM SHEPTUN. | SHEPTUYECKHUM BBIXOJ SIACPHBIX PEAKIIHi.
OnunceiBaTh MEXaHM3MBl JEJICHUS sJep W LENHOM sjuepHoM peakunu. CpaBHUBATH SACPHBIE H
JlabopaTopHas pabora: TEPMOSIICPHBIE PEAKIIUU
8. Onpenenenne UMIyIbca u y4acTBOBATh B OOCYXKJIEHUH NMPEUMYIIECTB U HEJOCTATKOB SACPHOI 3HEPreTUKU
SHEPrUM YaCTULBI IIPH HaxonuTs B nmutepaType U HHTEpHETE CBECHUS 00 OTKPBITUU MPOTOHA, HEUTPOHA, PaAUOAKTUBHOCTH, O
JBUKCHUHU B MATHUTHOM I10JIE IIOJIy4YE€HUH U UCIIONIB30BaHUH PAJMOAKTUBHBIX H30TONIOB HOBBIX XUMUYECKHX 3JIEMEHTOB.
BolaenaTes posib pOCCHHCKHX YYEHBIX B HCCICNOBAHUAX ATOMHOIO Spa, OTKPBITMM CIIOHTAaHHOTO
JIeJICHUsI siIep ypaHa, Ppa3BUTHM SJIEPHOM DSHEPreTHKH, CO3JaHMHU HOBBIX H30TONMOB B DAAA
(OO6benMHEHHBINM MHCTUTYT SIICPHBIX HCCIIeOBAaHUN B T. J[yOHE).
["'0TOBUTH NPE3EHTALUHU U COOOLICHHS IO U3YYCHHBIM TEMaM.
OneMeHTapHble | DJIEMEHTapHbIE YaCTULBL. JlaBaTh oInpenencHue MOHATHI: aHHUTWIISILINS,
YaCTHLIBI DyHIaMEHTAIIBHBIE [TepeunciATe OCHOBHBIE CBOMCTBA MIEMEHTAPHBIX YACTHII.
3u=2 y.+lu. B3aUMOJICHCTBUSA. Y CKOPUTEIN Boraenats rpymnmsl 31eMeHTapHbIX 4acTll. [lepedncnars 3aKOHbI COXpaHEHHsI, KOTOPBIE BBIIOIHAIOTCS
peseps JIEMEHTAPHbIX YaCTHIL IIPY NIPEBPALLEHUAX YACTHII.
OnuceIBaTh NPOLIECCHl AHHUTWIIALIAN YaCTULl M aHTUYACTHLL U POXKACHUS JIEKTPOH-TIO3UTPOHHBIX H1ap.
KonTtpoJsbHbie padoThbI: Ha3biBaTh 1 cpaBHUBATh BU/IbI (yHAAMEHTAIBHBIX B3aUMOJICHCTBUI.
4. KBanroBas (pusuka OnuceIBaTh poJib YCKOPUTEIEH B U3yYEHUH 3JIEMEHTAPHBIX YaCTHULL.
Haxonuth B nuteparype U MHTEpHETE CBEIEHUS 00 UCTOPUU OTKPBITUS, 3JIEMEHTAPHBIX YAaCTHILl, O TPEX
JTanax B pa3BUTHH (PU3HUKU JIEMEHTAPHBIX YACTHII.
OnuchIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTUHY MHpA.
["'OTOBUTH Mpe3eHTAlMU U COOOLICHHSI [0 U3YYEHHBIM TeMaM
Crpoenue BCeJIEHHOH S 4.
Conneunas CouniHeuHas cucTeMa: IjaHeTsl M | JlaBaTh ompeneneHue MOHATUN: MapceK, acTpOHOMUYECKas eAWHUIA, Mepuresui, aenuii, coaHeyHoe
cucrTema. MaJibl€ Tesla, CUCTeMa 3eMJIs- 3aTMEHHE' JIyHHOE 3aTMEHHME, IUIAHEThl 36€MHOM TIpYIIbI, IUIAHETBI-TUTAHTBI, aCTEPOUJ, METEOD,

Crpoenue u

Jlyna.

MeTeopuT, (oTocdepa, CBETUMOCTb, MPOTyOepaHel, Mylbcap, MPOTO3BE3/1a, CBEPXHOBAs 3BE3/a,




SBOJIIOIUA
Bcenennoii
54.

Crpoenue u 3Bomtonus CosHua
u 3BE371. Knaccudukanus 3BE31.
3BE3bI M HCTOYHUKH UX
SHEPIHH.

lNanaktuka. CoBpeMeHHbIE
MPECTABICHHUS O CTPOCHHUU U
3BOJIOLIMY BCeneHHoM.

Habnronenns:

Beuepnue HabmoieHus 3B€371,
JIyHBI ¥ TIJIAaHET B TEIECKOII WIIN
OMHOKIIb.

HccaenoBanmue:
Uccnenosanue amkeHns
JIBOMHBIX 3BE3T

rajakThKa, KBa3ap, KpacHOE cMelleHue, Teopus boibioro B3peiBa, Bo3pact BeeneHHOM.

Habmromate JlyHy u 1utaHeTsl B TelleCKoml. Beinenats ocoOeHHocTH cucteMbl 3emisi - JlyHa.
Pacno3naBarte, MOAETHPOBATh, HAOIIOAATH JTYHHBIE M COJIHEYHBIEC 3aTMEHHS.

OOBsicHATh NpUIKBHI U OTNIMBEL. OnuceiBaTh crpoeHre CoylHeuHOM chcTeMBbl. [lepeducsaTh IaHeTsl 1
BUJbI MabIX Tel. OnuceiBath crpoenue Connua. Habmonats conneunsle nsaTHa. CoOmaoaTh npaBuia
0€301aCHOCTH MPU HAOTIOICHUN

CounHna.

[lepeuncnsaTh TUNWYHBIE TPYMIbI 3BE3], OCHOBHbIE (PU3NYECKHE XapaKTEPUCTUKU 3BE3A. OmnMChIBaTh
9BOJIIOIMIO 3BE3]] OT pOXkAeHUA 10 cMepTu. Has3piBaTh camble spkue 3BE3/bl U co3Be3aus. [lepeuncnsath
BUJIbl TAJIaKTUK, OIMUCHIBaTh COCTaB U CTPOCHME TaJaKTUK. BBIAENATH MIIEUHBINH MYyTh Cpeaud APYTHUX
raiakTuk. Onpenensate mecto ConHedHol cucteMsbl B ['anaktuke. OnieHUBaTh MOPSJIOK PACCTOSHUN 10
KOCMHUYECKHX OOBEKTOB.

OnuceIBaTh CyTh KPaCHOTO CMEIEHUS U €T0

UCII0JIb30BAaHUE TIPU U3YUYEHUU TAJAKTHUK.

[IprBOIUTE KpaTKOE U3JI0KEHUE TEOPUHU bOIBIIOrO B3pbIBa M TEOPUU pacluupsronierics BceleHHON.
PaGotate B mape u rpyrie npu BbIIIOJHEHUH IPAKTUYECKUX 3a/laHUH.

Ucnonb3oBare HMHTepHET A5 Moucka HM300paXKeHHM KOCMUYECKUX OOBEKTOB M MHPOpMAIU 00 UX
O0COOEHHOCTSIX.

VYyactBoBaTh B OOCYXJEHUU W3BECTHBIX KOCMHYECKHMX HCCIeoBaHUN. Bblnenars coBeTckue Hu
pOCCUICKHE JOCTHXKEHHUS B OO0JIACTM KOCMOHAaBTUKM UM HCCIeAOBaHMs KocMoca. OTHOCUTBCA C
YBaK€HHEM K POCCHUMCKUM YYEHBIM M KOCMOHABTAaM.

HaxonuTs B uTepaType U MHTEPHETE CBEJICHUS HA 3aJJaHHYI0 TEMY.

["'OTOBUTH NPE3EHTALUHU U COOOLICHHS IO U3YYEHHBIM TeMaM




