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IHosicHUTEABLHAA 3AIIMCKA

Pabouas nporpamma pa3zpaboTaHa Ha OCHOBE CIEAYUIMX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:
1. ®enepanbhblii 3akoH oT 29.12.2012 roga Ne 273- @3 «O06 ob6pazoBanuu B Poccuiickoit @enepauun»;
2. ®enepanbHbIM  TOCYJAPCTBEHHBIM 00Opa30BaTeIbHBIM CTAHIAPTOM HAYaJbHOrO 00IIEro oOpa3oBaHUs (YyTBEP>KIACHHBIM
npukazoM Munoopuayku P® Ne 373 or 06.10.2009 r.);
3. Ilporpamma cpeanero (mosHoro) ooOmero o6OpasoBanus «®duszuka» 10-11 k. 6a30BbI ypoBeHb, aBTOp mnporpammbl ['.4.
Msxkuiies, b.b.byxosues, H.H. Cotckuii
[IpenonaBanue Benercs no yueOnuky: I'..Mskumes, b.b.byxosues, H.H.Corckuii. ®uzuka — 10, M.: [Ipocsemenne, 2008 r

4. ®duzuka. Paboume mnporpammsbl. [IpeamerHas nuHusi yuyeOHuUKOB cepum «Kiaccuueckuii kypc». 10-11
KJ1acchl: yueOHoe nmocobue [Iporpamma cocraBieHa Ha OCHOBAaHUM OCHOBHOTO o6miero o6paszoBanust MBOY «CapmaHoBckas
COIII» CapmanoBckoro MyHurumnaibHoro paiiona PT, paccmorpennoro Ha negarorudeckom coere oT 20.08.20 r., nmporokos Ne 1,
yrBepxkaénHoro [Ipukazom nqupexropa Ne 60 ot 21.08.20; [Tonoxenust «O cTpyKType, NOpsIKEe pa3pabOTKU U YTBEPKICHUS pabounx
nporpaMM  ydeOHbIX KypcoB H mpenmeTroB MBOY «CapmanoBckas COIL» CapmaHOBCKOr0 MyHHITMIIATBHOTO parioHa PTy,
paccMOTpeHHOIro Ha mejarorudyeckoMm coere OoT 26.08.21 r., mpotokon Ne 1, yrBepxkaéunoro Ilpuxazom aupexktopa Ne 57 ot
26.08.21;

5. yuebnoro miana MBOY «CapmanoBckas COI» na 2022-2023 y4eOHBIN TOM, B COOTBETCTBUU ¢ KOTOPHIM Ha HM3yYE€HHE Kypca
(hU3UKHM Ha CTYIIEHU CPEeAHETO 00IIero oOpa3oBaHus BhIICICHO 68 4YacoB u3 pacyeTa 2 yaca B HEJICIIO

[Ipumeuanne: B ciydae coBnajeHusi ypoKOB C MIPa3AHUYHBIMU U KAaHUKYJISIPHBIMU JHSMHU, IPOIPAMMY BBIIOJHHUTH COTJIACHO MyHKTA 5
nangoro Ilonoxxenus.

Oobuue uenu yueono2o npeomema.

e (opmupoBaHne y OOydYaIOIIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS, 3HAYMMOCTH (DU3WYECKUX 3HAHUU IS KaKIIOTO
YeJI0BeKa He3aBUCHMO OT €T0 TpodhecCHOHATBHON IeATeIbHOCTH,

® OBJAJICHHNEC OCHOBOIOJATAIOIMUMHA (HU3UIECKUMU 3aKOHOMEPHOCTSMH, 3aKOHAMH U TEOPHSIMH; pacliupeHue o0béma
UCIIOIb3YEMbIX (PU3UYECKUX MOHATUH, TEPMUHOJIOTUN U CUMBOJIMKY;

e mpuoOpeTeHHe 3HAHWN O (PyHIAMEHTAJIbHBIX (U3MUECKHX 3aKOHAX, JIEKAIUX B OCHOBE COBPEMEHHOW (M3MUECKOW KapTUHBI
MHpa, O HauboJiee BaXKHBIX OTKPBITUSIX B 00JacTH (DU3MKH, OKa3aBIIKUX OMPEIEISAIONIee BIUSHHE HA Pa3BUTHUE TEXHUKU U
TEXHOJIOTUU; TOHUMaHue (HU3NYECKOU CYIIHOCTH SBJICHUHN, HA0II0JaeMbIX BO BeeneHHoi;



® OBJIQJICHUE OCHOBHBIMM METOJAaMU HAYYHOTO TO3HAHUS NPHUPOJbI, HUCHOJb3yeMbIMH B (u3uke (HaOJIIOAEHUE, OIMHUCAHUE,
W3MEpEHUE, BBIJBMKEHHUE TUIOTE3, IPOBEJCHUE SKCIEPUMEHTA); OBIAJICHUEe YMEHHSIMU 00padaThiBaTh JaHHBIE DKCIIEPUMEHTA,
OOBSICHAITH MOJYYCHHBIE PE3YJIbTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXKY (PU3UUECKUMU BETMYMHAMU B HAOJIFOaEMOM SIBJICHUH,
JENaTh BBIBOBI;

e 0TpaboTKa yMEHHUs pemaTh PU3nuecKue 3aa4u pa3HbIX YPOBHEHN CIO0KHOCTH;

® MpUOOPETEHHUE: OMbITa Pa3HOOOpPa3HON AEATETLHOCTH, OMbITA MO3HAHUS M CAMOMO3HAHMS; YMEHUW CTaBUTh 3a/laud, peniaTh
npoOJeMbl, NMPUHUMATh PEIICHUs, HCKaTh, aHAJIU3UPOBATh M 00pabaThiBaTh WH(OpPMAIMIO; KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETCHIIMM), HMMEIIMNX YyHUBEPCAJbHOE 3HAYCHUE: KOMMYHHUKAIIMH, COTPYJAHUYECTBA, HU3MEpeHUuH, HhPeKTuBHOrO U
0€301acHOr0 UCIOJIb30BaHMS PA3TUYHBIX TEXHUUECKUX YCTPOUCTB;

® OCBOCHHE CIIOCOOOB MCTOJIb30BaHUS (U3UUECKUX 3HAHUMN JJISl PEIICHUS MPAKTUYECKUX 3a71a4, OOBICHEHUS SABJICHUN OKpYKaroIen
JIEHCTBUTEIILHOCTH, O0ECIICUeHHSI O€30MaCHOCTH KU3HU U OXPaHbl IPUPO/IBI;

® pa3BUTHEC TO3HABATEIBLHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH B Mpollecce MPUOOpPETEeHUs] 3HAHUM C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB HMHGOpPMAllMM W COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHM; yMEHUM
dbopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UITHIO 110 OTHOIIEHUIO K (hU3NYeCKOr MH(pOpMAITUH, TIOJy4aeMOM U3 Pa3HbBIX
UCTOYHUKOB;

® BOCIIUTaHUE YBAXHUTEJIHHOIO OTHOIICHUS K YYEHBIM M UX OTKPBITUSM, YyBCTBA TOPJAOCTH 32 POCCUICKYIO (PU3UUECKYIO HAYKY.

Onucanue mecma yuednHo20 npeomema 6 yueOHOM niane
Jlannas pabodas mporpamma 1o (usuke ajis 0a30BOTO YpOBHS cocTaBieHa u3 pacuera 140 yacoB Ha 1Ba roga oOydeHus (1o 2 Jaca B
Henemo B 10 u 11 kiaccax)



ILlnanupyembie pe3yabTaThl

JlesTenbHOCTh 00pa30BaTENbHOW OpraHu3alMu OOHIero oOpa3oBaHUs NMpU OO0ydeHUM (uU3MKe B CpeaHed IIKoJe JOJIKHA ObITh
HampaBleHa HAa JOCTHKEHHE 00YJIAIOIIMMHUCS CIEAYIONINX JUYHOCTHBIX Pe3yJbTATOB!

YMEHHE yIPaBIIATh CBOEH NTO3HABATEIILHOM €SI TEIBHOCTBIO;

TOTOBHOCTb M CIIOCOOHOCTh K 0OOpa3oBaHHUIO, B TOM YHUCJIE CaMOOOpa30BaHMIO, Ha MPOTSKEHUM BCEH >KU3HHU; CO3HATEIBHOE
OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEUTHOW MPOo(pecCHOHaIbHON U 0OIIECTBEHHOM JESITeIbHOCTH;
YMEHHE COTPYAHHYaTb CO B3POCJIBIM, CBEPCTHMKAMM, JETbMM MJAJAIIEro Bo3pacta B 0oOpa3oBaTelbHOM, Yy4eOHO-
VICCIIEI0BATEBCKOM, IIPOEKTHOM U IPYTUX BUIAX AEATEIbHOCTH,

c(hOpMHPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH; OCO3HAHHE 3HAYMMOCTH
HAyKH, BJIAJICHUS JIOCTOBEPHOW HH(pOpMAIME O MEepelOBbIX AOCTUKEHHUSX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON HAyKH;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MUpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;
YyBCTBO FOPJIOCTH 32 POCCUUCKYIO (PU3NUYECKYIO HAYKY, TYMaHU3M;

[I0JIOXKUTEIIbHOE OTHOLLIEHUE K TPYY, LEICyCTPEMIEHHOCTD;

9KOJIOTUYECKasl KyJbTypa, O€peKHOEe OTHOIIEHHWE K POJHON 3emile, NMpUPOAHBIM OorarctBaM Poccun u Mupa, NMOHMMaHUeE
OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOAHBIX PECYPCOB U Pa3yMHOE IIPUPOIOIIOIB30BAHUE.

MeTanpeaMeTHbIMH pPe3yJbTATAMM OCBOCHUS BBIMTYCKHUKAMU CPEIHEN IIKOJIBI MPOTPAMMBbI IO (PU3UKE SIBISIOTCS
- 0c80€eHUe PeYIAMUGHBIX YHUBEPCAIbHBIX YUEeOHbIX 0eliCHBUIL:

CaMOCTOSITEJILHO OTPENENATh 1LEeNH, CTaBUTh M (HOPMYyIHUpPOBaThH COOCTBEHHBIE 3a7aud B 0OOpPa30BATENbHOW NESITEIbHOCTH U
YKA3HCHHBIX CUTYyalUsIX;

OILICHMBATh PECYPCHI, B TOM YHCIIE BPEeMsl U JIpPYyrUe HeMaTepualbHbIE PECYpPChl, HECOOXOIUMBIE ISl TOCTHXKEHUS MOCTABICHHOU
paHee 1enu;

COTIOCTABJISITh UMEIOIIHUECS BO3MOKHOCTH ¥ HEOOXOUMBIE JIJISl JOCTHXKEHHUS TIENIA PECYPCHI;

ONPEAEIATh HECKOJIBKO ITyTEN TOCTHXKEHUS ITOCTABIICHHOM LIEIIH;

3a7aBaTh apaMeTPbl U KPUTEPUH, IO KOTOPBIM MOKHO OIPENIEIIUTh, YTO LEIb JOCTUTHYTA;

COINOCTABJISAITh MOJYYEHHBIN PE3YJIbTAT IEITEIBHOCTH C TOCTABICHHOM 3apaHee LEIbIO;

OCO3HABATh MOCIIE/ICTBUS JOCTUKEHUS MMOCTABICHHOMN L[ETU B JEATEIbHOCTH, COOCTBEHHOM )KM3HU U KU3HU OKPYKAIOIINUX JIOJIEH;

-0c60eHUe NO3HABAME/IbHBIX YHUBEPCATIbHBIX YUEOHBIX 0eliCMUIL:

KPUTUYECKU OIICHUBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO C Pa3HBIX MTO3UIIHH;
pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHUS B MH(POPMAIIMOHHBIX UCTOYHHUKAX;



UCIIOJIb30BaTh PA3JIMYHbIE MOJEIBbHO-CXEMAaTUYECKUE CpPENCTBAa U MPEACTaBICHUS BBISIBICHHBIX B HH(POPMALMOHHBIX
MCTOYHUKAX MPOTUBOPEUHIL;

OCYLIECTBIISITh Pa3BEPHYTHIN MHPOPMAILIMOHHBIN TOUCK U CTABUThH HA €r0 OCHOBE HOBbIE (YUeOHbIE U TO3HABATEIBHBIC) 3a/1a4H;
MCKATh U HaXOJIUTh 0000IIEHHBIE CITIOCOOBI pEeLIEeHUs 3a/1ay;

MPUBOJIUTh KPUTUYECKUE APTyMEHThl KaK B OTHOLIEHWU COOCTBEHHOTO CY’KIEHHUS, TaK U B OTHOLICHWM JCHCTBUN U CYXICHUU
JIPYroro 4enoBeKa;

aHAIM3UPOBATH U MPEOOPA30BHIBATH MPOOJIEMHO-TIPOTUBOPEUNBBIE CUTYAIINY;

BBIXOJUTH 32 pAMKH y4e€OHOT0 MpeaIMeTa U OCYIIECTBIATh LieJeHANPABIECHHBIN MOUCK BO3MOXXHOCTH IIUPOKOTO MEPEHOCA CPEJCTB
U CIOCOOOB JICHCTBUS;

BBICTPAaMBATh WHIUWBUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUYUTHIBASI OrPAHUYEHHUS CO CTOPOHBI APYIMX YYaCTHUKOB U
peCypCcHBbIE OTpaHUYCHHUS;

3aHUMAaTh pa3Hble MO3UIIMKM B MO3HABATEIBHOMN JESATENLHOCTH (OBITh YUCHUKOM U yuuTesaeM; (HopMyIupoBaTh 00pa3oBaTEIbHBIM
3aMpocC U BHIMOJIHATh KOHCYJIbTATUBHBIE (DYHKIIMU CAMOCTOSITEILHO; CTABUTH MPOOJIeMy U paboTaTh Haj €€ peleHueM; YIpaBisaTh
COBMECTHOM MO3HABATENIBHON JEATEIHHOCTBIO M MO JUUHSITHCS );

-0C60€eHUEe KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX 0eUCmBUIL:

OCYIIECTBIISITH JCJIIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3pOCIHbIMH (Kak BHYTPH 0Opa3oBaTeIbHOMN
OpraHu3aluu, TaK U 3a €€ MpeIesIaMH);

IPU OCYIIECTBIEHUU TPYIIOBOM paOOThl OBITh KaK PYKOBOIUTEIEM, TaK M WIEHOM MPOEKTHOW KOMAaHIbI B Pa3HBIX POJIAX
(reHepatopoM Ha€i, KPUTUKOM, UCIIOJIHUTEIIEM, IPE3ECHTYIOLIUM H T. [I.);

Pa3BEPHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX
CPEACTB;

pacno3HaBaTh KOH(DIMKTOTEHHBIE CUTYAIlMU U TIPEIOTBPAIIaTh KOH(PIUKTHI 10 UX aKTUBHOU (a3bl;

COTJIaCOBBIBAThH MO3UIINH YICHOB KOMAaH/BI B MPOIlEcCe padOTHI Ha OOIUM MPOTYKTOM/PEIICHUEM;

MPEACTABIATh MYOINMYHO pe3yiabTaThl WHAMBUAYATHHOW W TPYNIOBOW ACATEIRHOCTH KaK TMepea 3HAKOMOW, TaK W Tepes
HE3HAKOMOU ayJIUTOPUEH;

noa0upaTh MAPTHEPOB TS IEJTOBOM KOMMYHHKAITUH, UCXO/IS W3 COOOpaKEHUH Pe3yIbTATUBHOCTH B3aUMOJICHCTBUSA, a HE JTMYHBIX
CUMIIATHIA;

BOCIIPMHUMATh KPUTUUYECKUE 3aMeUYaHusl KaK pecypc COOCTBEHHOTO Pa3BUTHS;

TOYHO U €MKO (POPMYIUPOBATh KaK KPUTHYECKUE, TAaK U OJJOOPUTEIIbHBIEC 3aMEUaHUS B aJIpecC IPYTUX JIIOAEeH B paMKax JEeJIOBOU U
00pa3zoBaTeIbHON KOMMYHUKAIIMK, U30€ras Py 3TOM JIMYHOCTHBIX OLICHOUYHBIX CYKJICHH.

IIpeaMeTHBIMHU Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU CPEIHEN IIKOJIbI MPOrpamMMBbl 10 (hu3rKe Ha 0A30BOM YPOBHE SBIISIOTCS:




c(hOpMHUPOBAHHOCTH MPEICTABICHUN O 3aKOHOMEPHOH CBSI3M M MMO3HABAEMOCTH SIBJICHUH MPUPOJIBI, 00 0OBEKTUBHOCTH HAyYHOTO
3HAHMSI, O POJIM U MecTe (PU3UKH B COBPEMEHHOW HAyYHOUH KapTHHE MHpPA; TOHUMaHUE Poiu (U3UKH B POPMUPOBAHUH KPYTro3opa
1 (YHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS MPAKTUICCKUX 3a71a4;

BJIJICHUE OCHOBOTIOJIATAIONTUMHU (PU3MICCKUMHU MTOHATUAMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TCOPUSIMU; YBEPECHHOE MTOJIH30BaHUE
br3UYeCKON TEPMUHOJIOTUEN U CUMBOJIUKOMT;

c(hOpMHUPOBAHHOCTH MPEICTABICHNUN 0 (U3MUECKON CYIITHOCTH SBJICHUN TPUPOBI (MEXaHUICCKUX, TCTNIOBBIX, DJICKTPOMArHUTHBIX
¥ KBaHTOBBIX), BUJIaX MaTEPHH (BEIICCTBO U I0JIC), IBIKCHHH KaK CITOCOOE CYIICCTBOBAHUS MAaTEPUHU; YCBOCHUE OCHOBHBIX UACH
MEXaHHKH, aTOMHO-MOJICKYJSIPHOTO YYEHHsS O CTPOCHUHW BEIIECTBA, DJICMCHTOB JJICKTPOJMHAMHKA WM KBAHTOBOW (DU3HKH;
OBJIaJICHUE TTOHATHIHHBIM aNapaToM U CHMBOJIMYECKUM SI3BIKOM (DH3UKH;

BJIQJICHHEC OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIB3YEeMbIMH B (hHU3UKE: HAOJIIOJICHHE, OINKMCAHHWE, W3MEpPCHUE,
OKCIICPUMEHT; BJIaJICHUC YMECHHSIMHU 00pabaThIBaTh pe3y/IbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCHUMOCTh MEXAY (PU3HYSCKUMU
BEJIMYMHAMHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI U JICJIaTh BBIBOJIBI;

BJIQJICHHEC YMCHHUSMHU BBIJIBUTATh THIIOTE3bI HA OCHOBE 3HAHHS OCHOBOITIOJIATAIOIIMX (PU3UYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB,
NPOBEPATh HMX SKCIECPHUMCHTAIBHBIMU CpEACTBAMHU, (POpMYyIUpysS Ielb HWCCIICIOBAaHUS, BJIaJCHHC YMCHUSMH OIMCHIBATH H
OOBSCHATH CaMOCTOSATENBHO MPOBEAEHHBIE SKCIEPUMEHTHI, AHAIM3UPOBATH PE3YIbTaThl MOJYYEHHOW U3 HKCIEPHUMEHTOB
UHGOPMAIIMH, ONIPEIEISATh JOCTOBEPHOCTh MOJYUYEHHOTO PEe3yJbTaTa;

yMEHHE peniaTh IPOCThIE U CIOKHbBIE (PU3UUECKUE 3a1aUH;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJTYYEHHBIE 3HAHUA Jsi OOBSCHEHUS YCIOBHM NpOTEeKaHHs (HU3MYECKUX SIBJICHUN B
PUPOJIE U JJISI IPUHSITHS MPAKTUUYECKUX PEIICHUHN B TOBCEAHEBHOM KU3HU;

NOHUMaHHe (PU3NYECKUX OCHOB M MPHUHIUIOB JeWcTBUA (paOOThl) MAIIMH U MEXAHU3MOB, CPEJCTB MEPEIBUKEHUS U CBS3H,
OBITOBBIX MPUOOPOB, TMPOMBIIUICHHBIX TEXHOJOTMYECKUX TMPOIECCOB, BIUSHUA HUX HAa OKPYXKAIOIIYI0 Cpeay; OCO3HaHUE
BO3MOYHBIX MTPUYUH TEXHOTEHHBIX U SKOJOTUYECKUX KaTacTpod;

c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU 110 OTHONIICHHIO K (hU3nvecKoi nH(pOpMAIH, TOTy4aeMOi U3 Pa3HbIX HCTOYHHUKOB.

IIpenmeTHble pe3yJbTaTbhl OCBOCHHUS BBIITYCKHUKAMH CPEIHEW HIKOJIBI MPOrpaMMbl 10 (HU3MKE Ha YTrIyOJIEHHOM YPOBHE JOJIKHBI
BKJIIOYATh TPEOOBAHUS K PE3yJIbTaTaM OCBOEHHMS 0a30BOr0 Kypca U JOMOJHUTEIBLHO OTPAXKATh!

c(hOpPMHPOBAHHOCTh CHCTEMBI 3HAHWUK 00 OOMMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX M TEOPUAX W TPEICTABICHUU O
neicTBuu BO BeeneHHoM pu3nyecKnx 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIOBHSIX;

0TpabOTaHHOCTh YMEHHUS MCCJIEI0BATh M aHAIM3UPOBATh pa3HOOOpa3Hble (PU3ndecKre SBICHUS M CBOMCTBA OOBEKTOB, OOBSICHATH
reopu3nyecKre SBICHUS U IPUHITUIIBI pAa0OTHI M XapaKTEPUCTUKH MPUOOPOB U yCTPOICTB;

BJIQJICHUE METOJIaMH CaMOCTOSITEIbHOTO ITUIAHUPOBAHUS U MPOBEACHUS (U3MYECKUX HKCIEPUMEHTOB, ONMUCAHMS M aHalIu3a
MOJIYYEHHOW U3MEPUTEIbHON HH(OpMaIINK, ONpeiesIeHHs JOCTOBEPHOCTH MOJYYEHHOTO Pe3yJibTaTa;



e CcpOpMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, AHAIM3UPOBATH M OIEHUBATH MOCJIEACTBUS OBITOBOW W MPOU3BOIACTBEHHOM
NEATeIbHOCTH YEJIOBEKA, CBA3AaHHON ¢ (M3MYECKUMHU MPOLIeCCaMu, C TTO3ULMKM IKOJIOTHUECKON O€30MaCHOCTH.

Conep:kanmne y4eOHOr o nmpeamera

n/n | HazBanue pa3znena | Koanu Conep:kanue pasaen
€CT-BO
4acoB
10 kaacce (70 yacos, 2 yaca B HeJ1eJ10)
1 Beenenne. Gmsukam | 1
€CTECTBEHHO-

HAay4YHBIN METO
MO3HAHUS TPUPOIBI

1.1 | ®uzuka n 1 OOBICHATH Ha KOHKPETHBIX TIPUMEPAX pojIb U MeCTO (pu3uku B GOPMUPOBAHUN COBPEMEHHOM HAYYHOM KapTHHBI MHPA,
€CTEeCTBEHHO- B Pa3BUTHH COBPEMEHHBIX TEXHUKU U TEXHOJIOTUH, B TPAKTUYCCKOMN IESTEILHOCTH JItoel. J[eMOHCTpupoBaTh Ha
HAyYHBIH METO.T MpUMepax B3aUMOCBSI3b MEXY GU3UKOHN U APYIrUMH €CTECTBEHHBIMU HayKaMHU.

MTO3HAHUS TIPUPOIBI Bocnpon3BoguTh cxeMy Hay9HOTO TIO3HAHUS, TPUBOANUTH MIPUMEPHI €€ NCIOIB30BaHus. JJaBaTh onpeneieHue MoHsITHIA

U pacro3HaBaTh UX: MOJIEJb, Hay4Has TUNoTe3a, puznueckas BeaIu4nHa, GU3NUYECKOE SIBJICHUE, HAYUHbIN (PaKT,
(buznueckuit 3aKoH, pu3nYecKasi TeOpHsl, MPUHIUI cOOTBETCTBU. OOOCHOBBIBATH HEOOXOMMOCTD UCTIOIB30BAHUS
MoJieniel 11 onucaHus GU3NYEeCcKUX SBJICHUH U mpoieccoB. [IpuBoanTE IpUMepbl KOHKPETHBIX SBJICHUH, POLIECCOB U
MoJIeTIeH 1711 UX OTHCaHUS.

[IpuBoauTe mpuMepsl puzndeckux BeauduH. DopMynupoBaTh GU3NUYECKHIE 3aKOHBI. YKa3bIBaTh IPAHUIIBI
IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.

[IpuBOANUTE IPUMEPHI UCTIONB30BaHUS (U3UUECKUX 3HAHUN B KHUBOIUCH, APXUTEKTYpE, TEKOPATUBHO -ITPUKIIATHOM
UCKYCCTBE, MY3BIKE, CIIOPTE.

Oco3HaBaTh IIEHHOCTh HAYYHOTO TIO3HAHUS MHpPA JJIs 4YeJIOBEUECTBA B I[EJIOM M JUIsl K&KIOTO YeIOBEKa B OTAEIHHOCTH,
BaXHOCTb OBJIAJICHUS] METOJOM HAYYHOTO MMO3HAHUS AJIsl JOCTIKEHUS ycIexa B JI000OM BUJIE MPAKTUYECKOM
NEeSATENBHOCTH.

I'oToBUTH Mpe3eHTaIll U COOOIICHUS TT0 U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMBI MPEICTAaBICHBI B yICOHHUKE).
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2.1 Kunematuka 7 I[aBaTL ONpCACIICHUC MMOHATHUM: MEXaHUYIECKOE ABUIKCHUC, MOCTYIATCIIBHOC IBUXKCHUC, PABHOMCEPHOC IBUKCHUC,
HCPAaBHOMCPHOC IBMKCHHUEC, PABHOYCKOPCHHOC JABHIKCHUC, IBMIKCHHUC T10 OKPYIKHOCTHU C MMOCTOSIHHOM CKOPOCTHIO,




cucrema OTcu€Ta, MaTepuallbHas TOUKa, TPAEKTOPUsl, yTh, IEPEMELIEHNUE, KOOPJIMHATA, MOMEHT BPEMEHH,
MPOMEKYTOK BPEMEHH, CKOPOCTh PABHOMEPHOTO JIBUKEHUSI, CPEIIHASI CKOPOCTh, MTHOBEHHAs1 CKOPOCTh, YCKOPEHHUE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE.

Pacrio3naBath B KOHKPETHBIX CUTYAIUSX, HAOMIOAATh SBJIICHUS: MEXaHUYCCKOE JIBUKCHHE, TTOCTYIATEILHOE IBUKEHHE,
paBHOMEpHOE JIBM)KCHUE, HEPABHOMEPHOE JIBM)KCHHE, PABHOYCKOPEHHOE JIBUXKECHUE, O8UNCEHUE C YCKOPEHUEM
800001020 nadenusi, TBUKEHUE 10 OKPYKHOCTH C MMOCTOSTHHOUW CKOPOCTHIO.

Bocnpou3BoauTh SBICHUS: MEXAHUYECKOE IBHKEHUE, PABHOMEPHOE JIBUKEHHUE, HEPABHOMEPHOE JABUKEHHE,
PaBHOYCKOPEHHOE JIBIKEHUE, 08UJICEHUE C YCKOPEeHUEeM C80000H020 NadeHusl, TBUKEHNE TI0 OKPYKHOCTH C
MOCTOSTHHOM CKOPOCTBIO 111 KOHKPETHBIX TE.

3amaBaTh CUCTEMY OTCUETA TSI OMTUCAHUS IBIKEHUSI KOHKPETHOTO Tela.

Pacno3naBath cuTyanuu, B KOTOPBIX TEJIO MOYKHO CYUTATh MAaTEPUATILHON TOYKOM.

OnuchIBaTh TPAEKTOPHUH JBMXKCHUS TEJI, BOCIIPOU3BOAUTH JIBIKCHHE U MIPUBOIUTH IPUMEPHI TEJI, UMEIOIIUX 3aJaHHYIO
TPAECKTOPHIO IBUHKEHUS.

Ornpenensats B KOHKPETHBIX CUTYAIMSIX 3HAYCHUS CKAIIPHBIX (PU3NYECKUX BETUYMH: MOMEHTA BPEMEHH, IIPOMEKYTKA
BPEMEHU, KOOPIAUHATHI, TyTH, CPEAHEN CKOPOCTH.

Haxomuth MOIysTb ¥ MPOEKIIUH BEKTOPHBIX BEIMUWH, 8bIHONHAMb OCUCBU YMHONCEHUS HA

YUCN0,CIOKEHUS, 8bIYUMAHUSA BEKTOPHBIX BEJIMYHH.

Onpenenatbs B KOHKPETHBIX CUTYAIUsAX HAPABJICHUE, MOTY/Ib U TTPOCKIIUU BEKTOPHBIX (DU3UUCCKUX BEITHYHH:
MEepEeMENIEHHUSI, CKOPOCTH PABHOMEPHOTO JIBM)KEHUSI, MTHOBEHHON CKOPOCTH, YCKOPEHUSI, IIEHTPOCTPEMUTEITHHOTO
YCKOpEHHS.

[IpuMeHsITh 3HaHUS O ACUCTBUSAX C BEKTOPAMH, IMOTyICHHBIE Ha YpoKax reoMeTpun. CKiaodvieams u 6blyumanmby
8EKMOpbl nepemewyeHull U CKopocmeli.

Buvisgnsame ycmouiuuevie nosmoparouuecs Ces3u Mexicoy eIudUHAMU, ONUCHIBAIOWUMU MEeXAHUYECKoe 08UdICeHUe.
Hcnonvzoeamov paznuyunvie 51eKMpOHHbLE Pecypchl 0 HOCMPOEHUSL IKCNEPUMEHMANbHBIX epaghuKos u ux oopabomxu.
Yemanasnueamo ¢huzuueckuti cmuicst K03 puyuenmos nponopyUoOHaIbHOCMU 8 BbISABNIEHHLIX C8A35X, 8 pe3yibmame
NoOIYUams Ho8ble huzuiecKue eIUdUHbL.

Pabomamu 6 nape, epynne npu 8blnoiHeHuu uccie008amenbCKux 3a0anuil.

Oyenusams peanbHOCMb 3HAYEHUL NOJIYYEHHBIX PU3ULUECKUX BeNUYUH.

Braoemv cnocobamu onucanus 0sudicenuss: KOOpOUHAMHBIM, 8EKNMOPHBIM.

3anuceiBaTh YpaBHEHUS] PABHOMEPHOTO U PaBHOYCKOPEHHOT'O MEXaHU4eCKOTO ABMKeHUsA. COCTaBIsATh YpaBHEHUS
PaBHOMEPHOTO ¥ pPaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JBUKEHHUS B KOHKPETHBIX CUTyauusx. Onpeaenars no
YPaBHEHUSAM MapamMeTpbl IBUKEHHUS.

[IpuMeHsTh 3HaHUS 0 IOCTPOCHUU M YTEHUH IPaUKOB 3aBUCUMOCTH MEX/1y BETUYMHAMHU, TIOTy4YEeHHBIC HA YPOKax
anreopsl. CTpouTh rpaduk 3aBUCUMOCTH KOOPIMHATHI MAaTEPUAIBHON TOYKU OT BpeMEeHH JABMKeHUs. OnpeaenaTh mno
rpaduKy 3aBUCUMOCTH KOOPJAWHATHI OT BPEMEHHU XapaKkTep MEXaHUYECKOTO JBIKECHUS, HAUalbHYIO0 KOOPIUHATY,
KOOpJIMHATY B YKa3aHHBII MOMEHT BPEMEHHU, U3MEHEHUE KOOPAUHATHI 3a HEKOTOPBIA MPOMEKYTOK BPEMEHH, ITPOEKIUIO
CKOPOCTH (11 pABHOMEPHOTO MPSIMOJIMHEHHOTO MBMkeHws ). Onpenensrts mo rpaguky 3aBUCUMOCTH MPOESKITHN




CKOPOCTH OT BPEMEHU XaPaKTEP MEXaHUYECKOTO JIBUKECHMSI, IPOCKIUIO HAYAJIbHON CKOPOCTH, IIPOEKIUIO YCKOPEHMUS,
M3MeHeHHe KoopaAnHaThl. OnpenensiTh o rpaduky 3aBUCHMOCTH IMPOCKIIMH YCKOPEHUS OT BPEMEHH XapaKkTep
MEXaHUYECKOTO IBUKECHHUS, U3MEHEHUE IIPOCKIIUU CKOPOCTH 3a ONPEACIEHHBIA IPOMEKYTOK BPEMEHHU.

JlaBatTb olpeiesieHue NOHATUI: a0COIOTHO TBEPAOE TEJO, IOCTYNATEILHOE U BPALIATEIbHOE IBUKEHUS a0COIIOTHO
TBEpAOrO Tena. Pacrio3HaBaTh B KOHKPETHBIX CUTYalUsX, BOCIPOU3BOAUTH U HAOIIOJaTh IOCTYNATEIbHOE U
BpalaTeabHoe ABMKEeHHs TBEPAOTO Tena. [IpuMeHsTh Moaens aOCOMIOTHO TBEPIOTO TEJa JJIsi ONUCAHUS IBWKCHUS Tell.
BbruncnsaTe 3HaueHUs YII0BOU U JIMHEWHOM CKOPOCTEH, YaCTOThI U IepHoJia 0OpaIlleHHsI B KOHKPETHBIX CUTYalHsIX.

Onpedensimov napamempul 08udcenuss Hebechvix mei. Haxooums Heobxo0umyro 0iisi OAHHBIX paciémos UHGOpMayuio 6
HUnmepneme.

Cmpoums epaguku 3a6ucumocmu npoeKkyul u MooyJis nepemeweHuss, CKOpoCmu MamepuaibHoOU MouKy Om epemenu
osudicenuss. Cmpoums epagpuxu 3a8UcCUMOCmu nymu U KOOPOUHAMbL MAMEPUATLHOL MOYKU OM BPEMEHU OBUNCEHUS.
Onpedensamo no epagpuxy 3a8UcuMoCmu KOOPOUHAMbL OM BPEMEHU XAPAKMep MeXAHUUeCKO20 O8UNCEHUsL, HAUATbHYIO
KOOPOUHAMmMy, KOOPOUHAMY 8 YKA3AHHbIN MOMEHM 8PEMeHU, USMEHEeHUe KOOPOUHAMbL 3d HEKOMOPbLIL NPOMENCYMOK
8peMeHU, NPOeKYUlo CKOpocmu (07151 PABHOMEPHO20 NPAMOJUHEIHO20 OBUNCEHUS), CPEOHIOI0 CKOPOCHb, MOOYb
MAKCUMATLHOU MCHOBEHHOU CKOPOCMU.

Onpeoenamo no 2papuxy 3a8UcCUMoOCmu NPOeKYUU nepemeueHus om 6pemMeHU XapaKkmep Mexanuiecko2o 08UNCeHUs,
npoeKyuro ckopocmu (015l PAGHOMEPHO20 NPAMOTUHEUHO20 OBUNCEHUS), USMEHEHUe KOOPOUHAMMbI.

Onpeodenamo no 2paguxy 3a8UcCUMOCmuU NPOEKYUU CKOPOCMU OM 8PEMEHU XapaKmep MexaHuiecKko20 O8UNHCeHU,
NPOEKYUI0 HAYAIbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUsl, NPOEKYUI0 nepemeujeHus, UsMeHeHue KOOpOUuHamasl,
NPOUOEHHbIU NYMb.

Onpeodenamo no epaguxy 3a8UcCUMOCmu NPOEKYUU YCKOPEHUs: Om 8PeMeHl XapaKkmep MexanuiecKko20 08UNCEeHUs,
U3MeHeHue nPoeKyulr CKOpoCmu, UsMeHeHue MooyJisa CKOpOCMU 3a ONPEOelEéHHbII NPOMENCYIOK 8PeMeHU.

Pa3znuyath myTh U nepemenieHne, MTHOBEHHYIO U CPETHIOI0 CKOPOCTH.

N3mepsaTh 3HaYeHUS MepeMelleHus, IyTH, KOOPAUHATHI, BpEMEHH JIBUKEHHS, MTHOBEHHON CKOPOCTH, CpeiHen
CKOPOCTH, YCKOPEHUs, BpEMEHH JIBUKCHHUS.

PaGotate B mape mpu BBIOJHEHUH JIAOOPATOPHBIX pabOT U MpakTU4YecKuX 3aganuii. [[pumensts Moaenu
«MarepHabHas TOUKa», «PaBHOMEPHOE MPSIMOJIMHEWHOE IBHKEHUEY, «PABHOYCKOPEHHOE JABMKEHUE I OITUCAHUS
JBUKEHHS pealbHbIX TET U 00BEKTOB, U3y4aeMbIX B Kypce OMOJIOTHH.

2.2

3aK0HbBI IUHAMUKHU
HrroTtona

JlaBatb onpeneneHre MOHATUI: HHEPLUS, UHEPTHOCTh, Macca, Cuja, paBHOJAEHCTBYIOIIAs CUla, MHEpLUAJIbHas CUCTEMA
OTCU€Ta, HEMHEpLUaIbHAsl CUCTEMA OTCUETA, TEOLIEHTPUUECKAs! U TeJIMOLIEHTPUYECKas CUCTEMbI OTCUETA.
PacnioznaBate, HaOMIOAATH ABJIeHNE HHEPIUU. [IpHBOINTE IPUMEPHI €ro MPOSBICHHS B KOHKPETHBIX CUTYAIIHIX.
OOBACHATH MEXaHUUYECKUE SBJICHUS B MHEPIIUAIBHBIX U HEMHEPIUAIBHBIX CUCTEMaX 0TcuéTta. Boiaenars nqeiicTBus Ten
JpyT Ha JApyra ¥ XapaKTepu30BaTh UX cuiamMu. [I[puMeHsITh 3HAHUS O ACHCTBUAX HAJl BEKTOPaMHU, TIOTyYeHHbIE Ha
ypokax reomerpun. OnpeaensTh paBHOAESHCTBYIOIIYIO CUITY ABYX U Ooiiee cuil. Onpedensams pagHoO0eucmayiouyro Cumy
9KCHEPUMEHMATILHO.




@opMyIMpOBaTh NEPBBIN, BTOPOU U TPEeTHUM 3aKOHBI Hbl0TOHA, YCI0BUS UX IPUMEHUMOCTH.

Buisgname ycmouuugvie nosmopsrowuecs c6sa3u Mexicoy YCKopeHuem mea u 0eticmsyoujell Ha He2o CUNOLL.
Yemanasnueams ghuzuueckuii cmvlen Kodgghuyuenma nponopyuOHAILHOCMU 8 8bIA8IEHHOU CEA3U (BeIUYUHA,
obpamHas macce mena).

Yemanasnueams mpemuii 3akon Hoetomona sxcnepumeHmanbHo.

[IpumeHsTH nepBbIif, BTOPOH U TpeTHil 3aKoHbI HbI0TOHA IIPU pellIeHUHU PaCUETHBIX U IKCHEPUMEHMATLHBIX 3A0aY.
060cH08bI8AMb B03MOINCHOCHb NPUMEHEHUSL BIMOPO20 U Mpembe2o 3aKono8 Hvlomona 6 2eoyenmpuuieckoui cucmeme
omcuéma. Haxooums 6 oononnumenvrou numepamype u Unmepneme ungopmayuio, noomeepicoarouyio epawjerue
3emnu.

®opmynupoBaTh MPUHIIAIT OTHOCUTENLHOCTH [ ammrest.

2.3

CuJisl B MEXAHUKE

[epeuncasiTe BUIBI B3aUMOJICHCTBUS TEJNl M BUJIBI CUJI B MEXaHUKE.

JlaBath ompeneneHue MOHATHN: CHJIa TSHKECTH, CHIa YIIPYTOCTH, CHJIa TPEHUS, BEC, HEBECOMOCTD, nepecpy3Kd, nepeas
KOCMUYECKas CKOpOCMb.

DopMyTupoBaTh 3aKOH BCEMUPHOTO TATOTEHUS M YCIOBHS €r0 PUMEHUMOCTH.

Haxoauts B nononuuTensHoi nutepatype u MHtepHere nndopmannio 06 oTKpbITUH HbI0TOHOM 3aKOHA BCEMHPHOTO
TATOTEHUS, @ MAKHCe UHPOPMAYUIO, NO3BONAIOUWYIO PACKPLIMb JIO2UKY HAYYHO20 NO3ZHAHUS NPU OMKPLIMUU 3AKOHA
BCEMUPHO20 MA2OMEHUSL.

[IpuMeHsTh 3aKOH BCEMUPHOTO TSATOTEHUS MIPU PEIIEHUH KOHKPETHBIX 3a/1a4.

Hmemwv npedcmasnenue 06 unepmuoli macce u 2pagumayuoHHOU Macce: Ha3vl8amy UX pasiuyusl U cXo0Cmeo.
PaccuuthiBaTh CUITy TSDKECTH B KOHKPETHBIX CUTYAlUsX. Boluucnsams cuny msdcecmu u yckopenue c860600H020
naoenus Ha Opyeux nianemax. Boruucisamo yckopenue c60000H020 naderus Ha pasiudnslx wupomax. Haxooumo 6
00noIHUMENbHOU Tumepamype u Mumepuneme ungopmayuio o napamempax niaHem u Opyeux HebecHvlx meil.
Paccuumvisamov nepeyto kocmuueckyro ckopocmo. HMcnonv3o06ams 3aK0OHbl MEXAHUKU OJ1s 00BACHEHUS OBUINCEHUS
HebecHbIX mell.

BoruncnsaTe Bec Tell B KOHKPETHBIX cuTyanusix. Ha3pIBaTh CXOACTBO U pa3inyus Beca U CUIIBI TsbKeCcTH. Pacno3HaBats u
BOCIIPOM3BOJUTH COCTOSIHUS Tell, IPU KOTOPBIX BEC T€Ja paBEH CHUIIE TSHKECTH, OoJiblie Wi MeHble e€. OnuchBaTh U
BOCIIPOM3BOIUTH COCTOSIHUE HEBECOMOCTH TeJa.

Onpeoenamo nepecpy3ky mena npu peuieHuu 3aoad. Haxooums 6 dononrnumenvuoi iumepamype u Mnmepneme
UHGOpMAYUIO 0 BIUAHUU HEBECOMOCMU U Nepecpy3KU Ha OpeaHu3M dyenogekd. ' 0OTOBUTDH Mpe3eHTAIMH U COOOIEHHUS O
MOBEJICHUH TeJl B YCIOBHUSIX HEBECOMOCTH, O MOJIETAaX YeJI0BeKa B KOCMOC, O JJOCTHKEHHUSAX HaIllel CTpaHbl B MOATOTOBKE
KOCMOHABTOB K MOJIETaM B YCIOBHSIX HEBECOMOCTH.

Pacnio3HaBatk, BOCIPOM3BOIUTH U HAOMIOATh pa3inuyHble BUJIBI Jedopmariun Ten. @opMyarpoBaTh 3akoH ['yka,
TPaHUILIBI €TO0 MPUMEHUMOCTH. BBIYUCIATH U U3MEPATH CUITY YIPYTOCTH, KECTKOCTh MIPYKUHBI, HCECMKOCHb CUCHEMb]
npyacun. HMccnedosams 3a8UCUMOCHb CULLL YAPY20CHU OM 0eopMAayuU, 8bINOIHAMb IKCHEPUMEHMATILHYIO NPOBEPK)
3axona I'yka. Pacrio3HaBaThb, BOCIIPOM3BOANTH, HAOIOAATh SIBIEHUS CyXOTO TPEHMS MOKOSI, CKOJIBKEHHS, KaueHus,
sIBJICHHE CONPOTHUBIICHUS PH JIBUKEHUH TeJa B )KUJKOCTU WM rase. M3mepsaTh 1 n300paxarh rpadMuecKy CUIIbI




TPEHUS TIOKOSI, CKOJIbKEHHS, KaUCHUs, )KUAKOTO TPEHHSI B KOHKPETHBIX CUTyalusX. Vcrnonb3oBaTh popmyny s
BBIYMCIICHUS CUJIbI TPEHMS CKOJILKEHHUS IIPU PEILICHUN 331a4. BbiA6/1amb 9KCNepUMeHmMaibHO 6eU4UHbL, OM KOMOPbIX
3a6UCUM CUNLA MPEHUSL CKONbHCEHUS.

W3mepATh cuity TSKECTH, CUITy YIIPYTOCTH, BEC Tella, CUILY TPEHUS, YAJMHEHUE NPYKUHbI. OnpeaensiTh ¢ MOMOIIbIO
KOCBEHHBIX H3MEPEHHH KECTKOCTD MPYKUHBI, KOIDOUITUEHT TPEHUS CKOJIBKEHHUSL.

PaGotatp B nape mpu BBIIIOJHEHUHN NPAKTUYECKUX 3a/laHUH.

HaxomuTs B nomonHuTENHOU TUTEpaType U MIHTEpHETE HH(DOPMAINIO O BKJIa/Ie pa3HBIX YUEHBIX B Pa3BUTHE
MEXaHUKH. ['0TOBUTH Ipe3eHTalluU U COOOIIEHUS 10 U3YYEHHBIM TEMaM.

[IpuMeHATH 3aKOHBI AMHAMUKH JUISl ONTUCAHMS IBVKEHHS PEATIBHBIX TEJ.

24

3aKOH COXpaHEeHUs B
MECXaHUKE

JlaBathb ompeenieHre MOHATUI: UMITYJIbC MAaTEePUATTEHON TOUKH, UMITYJIHC CHJIBI, UMITYJIC CUCTEMBI TEJl, 3aMKHYTast
CUCTEMa TeJl, PEaKTUBHOE JIBIKCHUE, peaKkmusHas Culd.

Pacno3naBatb, BOCIIpOU3BOANTE, HAOTIOAATH YIIPYTHE U HEYIPYTHUe CTOJKHOBEHUS TN, PEAKTHBHOE JIBIKCHHE.
HaxomuTth B KOHKpETHOM CUTYaIlMX 3HAYCHHS UMITYJIhCa MaTePUATHHON TOYKH U UMITYJIbCA CHJIBI.

DopMyTHpOBaTh 3aKOH COXPAHEHUST UMITYJIbCA, TPAHUITBI €M0 MPUMEHUMOCTH.

CocTaBiaTh ypaBHEHUS, OTTUCHIBAIOIINE 3aKOH COXPAaHEHUS UMITYJIhCa B KOHKPETHOU cuTyannu. HaxoauTs, HCOIB3Ys
COCTaBJIEHHOE ypaBHEHHUE, HEU3BECTHHIC BETHUMHBI.

CoznaBaTh cUTYyallH, B KOTOPBIX MPOSBISETCS 3aKOH COXpaHEHUS! UMITYJIbCa.

Haxonuts B gononHUTENbHON MUTEpaType 1 HTepHETE nH(pOpMAaIHIO 10 3alaHHOM TeMe. [ 0OTOBUTh Mpe3eHTaIluu 1
COOOIIEHUS TT0 H3yUYEHHBIM TeMaM (BO3MOYKHBIE TEMbI ITPEICTABIICHBI B YUSOHHUKE).

['oToBUTH Mpe3eHTaluu 1 cOOOIIEHUS O MOJIETaX YeIoBeKa B KOCMOC, O JOCTH)KEHUSX Halllel CTpaHbl B OCBOCHUHU
KOCMHUYECKOT0 MTPOCTPAHCTBA.

PaGotatp B mape uiu rpymre npu BHIMOIHEHUN TPAKTUYECKUX 3a/1aHUH.

JlaBaTh omnpeneneHue MOHATHI: paboTa CHIIbI, MOIIIHOCTh, KHHETUYECKAs YJHEPIHsl, MOTCHIIUAIbHAS SHEPTUs, TIOJTHAs
MeXaHu4ecKasi JHeprusi, U30JUPOBaHHAS CUCTEMa, KOHCEpBATHUBHAS CUJIA.

BbryncnsaTh B KOHKPETHOM CUTYallMH 3HAaUeHUS (PU3MUYECKUX BETIMYUH: paOOThI CUJIbI, pa0OThI CUIIBI TSHKECTH, PaOOThHI
CHWJIBI YIPYTOCTH, pabOThI CUJIbI TPEHHUS, MOLITHOCTH, KUHETHUYECKON YHEPTHH, N3MEHEHUSI KUHETUYECKON YHEPIHH,
MOTEHILIUAIbHON PHEPTUH TeJl B TPABUTALIMOHHOM T0JIe, TOTEHIIMAIBHOM HEPTUn yrnpyro a1eopMUPOBAHHOTO Tela,
MOJIHOW MEXaHUYECKOUN SHEPTUM.

CocTaBisTh ypaBHEHUS, CBA3BIBAIOIIME PA0OTY CUJIIBI, IEHCTBYIOIIECH HA TEIO B KOHKPETHON CUTYallNH, C U3BMEHEHUEM
KMHETHYECKOU 3Hepruu tena. Haxoautsb, UCTonb3ysi COCTABICHHOE YPAaBHEHUE, HEM3BECTHBIE BETMUMHBI.
@opMynHpOBATH 3aKOH COXPAHEHUS MOJHOW MEXaHUYECKON YHEPrUuu, Ha3bIBATh IPAHUIIBI €0 TPUMEHUMOCTH.
CocTaBidTh ypaBHEHUS, OMUCHIBAIOLINE 3aKOH COXPAHEHHUSI MOJTHON MEXaHUYECKOW SHEPTUH, B KOHKPETHOM CUTYallUH.
Haxonutb, HCTIONB3Ys COCTABIEHHOE YPaBHEHUE, HEU3BECTHBIE BEIIMUMHBI.

Co3pnaBaTh CUTyallUH, B KOTOPBIX MPOSIBIISIETCS] 3aKOH COXPAHEHUsI MOJTHOM MEXaHUYECKON SHEPTHUH.

BBINOMHATE SKCIIEPUMEHTANIBHYIO TPOBEPKY 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPruu. BHIMOIHATh KOCBEHHbBIE
M3MEpEeHUsl UMIYNbCa Tela, MEXaHUYECKOM SHEPTUHU TeNa, paOOThI CHIIbI TPEHHUS.




PaboTaTh B mape, rpyriie Ipy BHINOJIHEHUH MPAKTUYECKUX 3aJaHUM.
IIpuMEHATH 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAHUYECKON SHEPIUH JUIsl OIMCAHUS JBUKEHUS PEAIBbHBIX TElL

2.5

Craruka

JlaBatTb oIpeneeHue MOHATUI: PABHOBECHE, YCTOMUYNBOE PaBHOBECHE, HEYCTOMYMBOE paBHOBECUE, O€3pa3IMuHOe
paBHOBECHE, IJIEYO CHUJIbI, MOMEHT CHUJIbI.

Haxonuth B KOHKPETHOM CUTyalluy 3HAYEHUS IUleda CUJIbl, MOMEHTA CUJIbI.

[lepeuuncnsth yciioBUs paBHOBECHSI MaTEPUAIbLHOM TOUKU U TBEPOTO Tesa. COCTaBIIATh ypaBHEHUS, ONMChIBAIOIINE
yCIIOBUSI PABHOBECHS, B KOHKPETHBIX cUTyalusax. OnpenensaTh, UCIO0Ib3ysl COCTaBIEHHOE YPaBHEHUE, HEU3BECTHBIE
BEJIMYMHBI.

PacnioznaBatk, BOCIpOU3BOANUTH U HAOIIOAATH Pa3IMUHbIE BU/IbI PABHOBECHS TEI.

N3mepsaTh cuity ¢ MOMOIIBIO TPYKMHHOTO TUHAMOMETpa U U(POBOTO AAaTYMKA CHIIBI, U3MEPATH IJIeHO cuiibl. PaboTaTh
B 1ape, FPYIIE PH BHINOJIHEHNUU MPAKTUYECKUX 3a/laHUH.

Haxomuts B nononHuTensHoM nuteparype u HTepHeTe nHpopMalnio 0 3HaYEHUN CTaTUKU B CTPOUTENBCTBE, TEXHUKE,
ObITYy, 00BsiCHEHUE POPMBI U pa3MeEPOB OOBEKTOB MPUPOIbL. | OTOBUTH MPE3CHTALIMU U COOOILIEHUS, 8bINONHAMb
uccnedosamenvckue pabomsl MO 3aJaHHBIM TEMaM.

PaGortate B mape npu BBIIIOJIHEHUH JIAOOPATOPHOU pabOTHI

2.6

OCHOBEI
TUAPOMEXaHUKU

JlaBaTh omnpeneneHue MOHATHI: HecKUMaeMasl )KUAKOCTh, paBHOBECHE KUAKOCTU U ras3a, THIPOCTaTUYECKOE
NaBJICHUE, IAMUHAPHOe meyeHue, mypoyienmuoe mevenue. Pacnosnasams, 6ocnpouzeooums u Habnooams
JamMuHapHoe u mypoyienmHoe meyeHue HCUOKoCmu.

HaxonuTh B KOHKPETHOM CUTYyalluy 3HAYEHUS AaBJICHUS B IOKOSAIIEHCS KUIKOCTH WJIH Ta3e.

®dopmymupoBath 3akoH [lackans. [Ipumensts 3akon [lackans mist 0ObICHEHUS THAPOCTATHYECKOTO MapajaoKca, s
00BsCHEHUS MPUHIUIIA IEHCTBUS THIPABINYECKOTO MPECCca U BHIYUCIICHHS TapaMeTPOB Mpecca.

®opmynupoBath 3akoH Apxumena. [IpumensTs 3akoH Apxumena Juis pelieHus 3a1ad. PaccuuTeiBaTh MIOTHOCTDH TEja
0 €r0 MOBEACHUIO B XUAKOCTU. OnpeaesiaTh BO3MOXKHOCTh IJIaBaHUS Tela.

Cocmasnams ypasrenue bBepnyniu 6 konkpemuulx cumyayusx. Onpedensims, UCHONb3YSL COCMABIEHHOE YPABHeHUe,
Heu3z8ecmHvle 8eIUYUHDL.

IIpusooumsv npumepul, urirocmpupyrouue evinoiHenue ypaswenus bepuyninu. Ipumenamo ypaeuenue bepruynnu ons
ONUCAHUSL OBUNCEHUS HCUOKOCTU 8 PACMEHUSIX U HCUBBIX OP2AHUSMAX.

Haxooums 6 dononnumenvuoii iumepamype u Mnmepneme ungopmayuro 06 ucnonvszosanuu ypaeuernus bepnyninu 6
mexHuke u 6vimy.

IlonBenenne nToros
H3yYECHUS TEMBI
«MexaHHUKa»

OnuceIBaTh MCXAaHUYCCKYIO KapTUHY MHUpaA. Hepe‘lI/ICHHTB O6I>€KTLI, MOJCIIN, ABJICHUA, (1)I/I3I/I"ICCKI/Ie BCJIMYMHBI, 3aKOHHEI,
HAay4YHbIC (paKTI)I, CpCACTBaA OIMMCaHUd, paCCMATPHUBACMbBIC B KJIaCCUYECKON MEXaHHUKE. cDOpMy.]'II/II)OBa.TI: MpAMYIO U
O6paTHYIO 3aJlaud MEXaHUKHU. Y Ka3bIBaTh T'paHULbI IPUMCHUMOCTHU MoOJeJIe 1 3aKOHOB KJIACCUYECKOM MEXaHUKH.
Ha3zsiBath IIPUMCEPHBI UCTI0JIb30BAHUA MOJeIeH U 3aKOHOB MEXaHUKH JJISI ONHCAHMS IBKCHUS PCAIBHBIX TCJI.

MonexkyispHas
¢du3uka u
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TCPMOJUHAMHKA

3.1

OCHOBBI

MOJIEKYJIIPHO-
KHHETHYECKOM
teopun (MKT)

JlaBatb omnpeenieHre MOHATUI: TEIJIOBBIC SBJICHUS, MAKPOCKOIIMUECKHE Tella, TEMIOBOE IBUKEHUE, OPOYHOBCKOE
nBUKeHHE, TUQQy3Hsi, OTHOCUTEIbHAS MOJICKYJISIpHAS Macca, KOJMYECTBO BEIIECTBA, MOJIIPHAs Macca, MOJIEKYJIa,
Macca MOJIEKYJIbI, CKOPOCTh JBUYKEHUS MOJICKYJIbI, CPEIHSS KHHETUYECKAst SHEPT S MOJIEKYJIbI, CUITbI B3aUMOJICHCTBUS
MOJIEKYJI, UACAIbHBIN T'a3, MUKPOCKOIIMYECKUE IMapaMeTphl, MAKPOCKOITMYECKHE MMapaMeTphl, TaBJICHHUE Ta3a,
a0coJIIoTHAs TemMIeparypa, TerioBoe papHosecue, MKT.

[TepeuncisaTh MUKPOCKOIIMYECKHUE U MAKPOCKOIIMYECKHUE ITapaMeTPhI rasa.

[lepeuncnsats ocHoBHBIE NoJ0XkeHUST MKT, npuBoIuTh pUMepsl, pe3ylibTaThl HAOIIOIEHUHN U ONHUCHIBATh
SKCIIEPUMEHTHI, JOKA3bIBAIOIINE X CITPABEIMBOCTD.

Pacnio3naBath 1 OIMCHIBATH SIBJICHUS: TETIJIOBOE JIBIKEHHE, OpOYHOBCKOE ABMkeHUE, Tuddy3us. BocnponsBoauts u
OOBSICHATH OTIBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CKOPOCTH AU Y3UU OT TEMIIEPATyphl U arperaTHOTO COCTOSTHUS
BemecTBa. Habmonate Aud@y3uto B KUAKOCTAX U ra3ax.

Hcnons30Bath MoTydeHHBIE HA YPOKAX XUMUAU YMEHUS OTIPEACIATh 3HAUCHHsI OTHOCUTEITLHON MOJICKYIISIPHOM MacChl,
MOJISIPHOM MacChl, KOJIMYECTBA BEIIECTBA, MAaCChl MOJIEKYIIbI, (hOPMYITHPOBATh (PU3HUECKHUI CMBICT TIOCTOSTHHON
ABorazapo.

Onucwvieams memoobl onpeoeneHus pazmepos MOieKy, CKOpOCHU MOJIEK)L.

OueHuBaTh pa3Mep MOJIEKYJIBL.

OOBICHATH OCHOBHBIC CBOMCTBA arperaTHBIX COCTOSIHUM BetmecTBa Ha ocHoBe MKT.

Cosz0asamb KoMnviomepHvie MOOeIU MENI08020 OBUNHCEHUSL, ODPOYHOBCKO20 08UIICEHUSL, A8eHUsl Ouddy3uu 6 meépouix,
HCUOKUX U 2a3000pa3ublx menax, onvima Ileppena.

OnuceiBaTh MOJETH «UICANIBHBIN ra3y», onpedensims epanuybl eé NPUMEeHUMOCIU.

CocraBiats ocHoBHOE ypaBHeHHe MKT upneanbHoro raza B KOHKpeTHOU curyaruu. Onpenensith, UCIoIb3ys
COCTaBIIEHHOE ypaBHEHUE, HEU3BECTHHIC BETHUUHBI.

CocTaBiiTh ypaBHEHUE, CBSA3BIBAIOLIEE IaBJICHUE UCAIbHOTO T'a3a CO CPeAHE KMHETUYECKON SHeprueil MojIeKy, B
KOHKpEeTHOU cuTyaruu. Onpeaensite, UCHOIb3ysd COCTAaBICHHOE YpaBHEHHUE, HEU3BECTHBIC BETUYHUHBI.

OnuceiBath criocoObl n3MepeHus temrneparypbl. CpaBHUBaTh mKainbel KensBuna u Llenbcus.

CocraBiiTh ypaBHEHHUE, CBS3bIBaIOIIEEe A0COIOTHYIO TEMIIEPATypy UACAIBLHOTO I'a3a CO CpeAHE KMHETHYECKOM
SHEeprueil MoJeKys, B KOHKpPEeTHOH cutyauuu. OnpenensTh, UCIOJIb3Ysl COCTaBIEHHOE ypaBHEHUE, HEU3BECTHBIC
BEJIMYMHBI.

CocTaBiaTh ypaBHEHHUE, CBSA3BIBAIOIICE IaBJICHUE UCAILHOTO T'a3a ¢ aOCOTIOTHON TEMIEepaTypoid, B KOHKPETHON
cutyauuu. OnpenensiTh, UCHO0JIb3Yys COCTABICHHOE YPaBHEHUE, HEU3BECTHBIE BEIMUNHBI.

N3mepsaTh TemnepaTypy *KUAKOCTH, Ta3a KUIKOCTHBIMU U IU(POBBIMU TepMOoMeTpaMu. PaboTaTs B mape, rpyrie npu
BBITIOJIHEHUH MPAKTUYECKUX 3aaHHI.

Haxonuts B gononHuTenbHOU uTeparype u UHTepHeTe cBeleHUs 110 UCTOPUH Pa3BUTHUS aTOMHCTHYECKOU TEOpUn
CTPOEHHMSI BEIIECTBA.

3.2

YpaBHeHue

CocTaBisirhb YPaBHCHUC COCTOAHUA NJICAJIBHOTO I'a3a U YPABHCHUC MCHHCHCCBa-KﬂaHCﬁPOHa B KOHKpCTHOfI CUTYyalluu.




COCTOAHMA I'a3a

BbruncinsaTe, UCN0Ib3ys COCTaBICHHOE YPAaBHEHHUE, HEU3BECTHBIE BETUUHMHBI.

PacriozHaBath ¥ ONUCHIBaTh U30IMPOLIECCH B UJICAIBHOM rase.

IIpozno3uposamb ocobennocmu npomeKanus U30NPOYecco8 68 UOeAIbHOM 2a3e Ha OCHO8€e YPAGHEHUL COCMOSHUSL
uoeanvHoz2o 2aza u Menoeneesa-Knanetipona. Obocnogviéams u omemaugams c60u NPeOnoI0NCEeHUS.
@DopMyIMpPOBaTh I'a30BbI€ 3aKOHBI U ONPEAEIATh IPAHULBI UX TPUMEHUMOCTH. COCTaBIATh YpaBHEHUS IS MX
ONMCaHus. BbIunucasTh, UCIIONIB3YSl COCTABIEHHOE YPaBHEHUE, HEU3BECTHBIC BEIMUNHBI.

[IpencraBnsaTh B BUE rpadkoB H30XOPHBIH, N300apHBIA 1 M30TepMUYECKHA TTporiecchl. OnpenensTs mo rpadpukam
XapakTep Mpolecca 1 MakporapaMeTphl HealbHOIO rasa.

Hccnedosamv sKkcnepumeHmanbHo 3a6UCUMOCU MEHCOY MAKPONApamempamu npu U30npoyeccax 6 2aze.
N3mepsaTh naBieHne BO3yxa MaHOMETPaMHU U IIU(PPOBBIMU JaTUNKAMU JTaBJICHUS raza, TeMIepaTypy

ra3a — >KMJIKOCTHBIMU TEPMOMETPaMU U IUPPOBBIMU TEMIEPATYPHBIMH JaTYMKaMH, 00bEM Ira3a — C TOMOLIBIO
cuib(oHa.

PaGorate B mape, rpyIe npu BHINOJHEHUU MPAKTUYECKUX 3aJaHUH.

Haxonuts B muteparype u MHTepHeTe nHpopmaimio 1o 3aJjaHHON TEMe.

['oToBUTH Mpe3eHTaluu U COOOIIEHUS 10 U3YYEHHBIM TeMaM (BO3MOYHbBIE TEMbI IIPEJICTABJICHbI B YUEOHUKE).
[IpumeHsTh MOJIENb UEATBHOTO ra3a JJis OMMCAHUS TOBEACHUS PealbHbIX Ta30B.

3.3

Bsaumurie
MpeBpaIcHUs
KUIKOCTH U ra3a

JlaBaTh omnpeneneHue MOHATHI: UCIIapeHne, KOHACHCalusl, KUIIEHHE, TMHAMHUYeCKOe paBHOBECHE, HACBIIICHHBIH map,
HEHACBILEHHBIN Tap, Kpumuueckas memnepamypa, memnepamypa KUneHus,, abcoatomHas 81a3cHOCMs 8030YXd,
napyuanvHoe 0agienue, OMHOCUMENbHAS 8IANHCHOCb 8030YXd, MOYKA POCHL.

Pacrio3naBath, BOCIpOU3BOANUTH, HAOIIOAATH SBJICHUS: UCIIAPEHUE, KOHIEH AU, KUTICHHE.

Onucwieams ceoticmea HacviujenHo2o napa. Co30asams KOMNbIOMEPHbIE MOOEIU OUHAMULECKO20 PABHOBECUSI.
Hsmepsams nasicnocms 8030yxa ¢ nomouvio 2uzpomempa u ncuxpomempa. Onucvléams yCmpoucmeo 2uzpomempa u
ncuxpomempa. Onpeoenams OMHOCUMENbHYIO 8IAHCHOCMb NO NCuxpomempuyeckou mabauye. Onpedensimo
AOCONIOMHYI0 8NANCHOCTb 8030VXA, NAPYUATILHOE 0asleHUe, OMHOCUMENLHYIO 8IANCHOCMb 8030YXd, MOYKY POCHI 8
KOHKDEMHbIX CUMYAYUSIX.

Haxooums 6 numepamype u Humepneme ungopmayuio, 2omosums npeseHmayuy U cOOOUeHUs 0 GIUAHUU 8IANCHOCMU
8030yXA HA NPOYECCHL IHCUSHEOeSAMENbHOCMU YelI08eKA.

3.4

Kunkoctu u TBEpbIC
Tela

Hepe‘II/ICJ'IHTL CBOMCTBA KHUJIKOCTH U OOBSICHATD UX C IMOMOIIBIO MOJECIN CTPOCHUA KUJAKOCTH, COS,HaHHOﬁ Ha OCHOBC
MKT.

I[aBaTL ONpCACIICHUC MOHATHUH: CHJIa MOBCPXHOCTHOTO HATSKCHUA, KOB(I)(I)I/II_[I/ICHT IMOBEPXHOCTHOT'O

HATAXKCHUS, NOBEPXHOCMHASA IHEPIUSL.

Pacno3naBate u BOCIIPOU3BOJAUTH ITPUMCPEI ITPOSABIICHU A ﬂeﬁCTBHH CHJIBI IOBEPXHOCTHOTO HATSXKCHUA.
Onpedeﬂﬂmb CUTTY NOBEPXHOCMHO20 HANMIAIICEHUA, KoaqbqbuuueHm NOBEPXHOCNTHO20 HAMANCEHUA, NOBEPXHOCMHYIO
IHEp2UIO AHCUOKOCU 8 KOHKpemHbvlx cumyayusix.

Paznuuame cmadusarowue U He cmadusarowue noBepXHocnib AHCUOKOCTMIU.




ObvsacHamb NPUYUHY OBUNCEHUSL HCUOKOCTNU NO KANUIAPHBIM MPYOKAM.

Paccuumvisamo 6vicomy noouamus (onyckauus) Hcuokocmu no Kanuiiapy.

Jlasamb onpedenenue nowsmuil: Kpucmaiiudeckoe meno, amopphuoe meno, AHU30MpPOnus.

HaspiBath cxoacTBa M pa3inyusi TBEPIBIX TEJ, aMOP(HBIX Tel, JKUAKHX KPUCTAILIOB.

[lepeuncnsitb cBOHCTBA TBEPIBIX TEI U OOBACHAMb UX C NOMOWBLIO MOOENU CIMPOEHUs. [{eMOHCmPUposamy
0COOEHHOCMU CMPOEHUsL KPUCMATUYECKUX U AMOPOHBIX MEEPOLIX meil, UCNOIb3YS 00bEMHbIe MOOeNU KPUCALIO8.
IIpusooums npumepsi npoyeccos, NOOMEEPHCOAIOUUX CXOOCMEO U PA3IULUSL CEOUCME KPUCMANIUYECKUX U AMOPPHBIX
meépovix meil.

Haxooums ¢ Humepnueme u donoinumensbHou aumepamype ce0eHust 0 C80UCMBAX U NPUMEHEeHUU KPUCTNALIUYECKUX U
amMop@HvIX Mamepuaos.

L'omosumu npezenmayuu u coooujenust NO U3YUEHHLIM MeMAaM (603MONACHBLE MEMbL NPeOCAsle bl 8 YueOHUKe).
JlaBath ompenieneHue MOHATHN: TEPMOJMHAMUYECKas CHCTEMa, N30JIMPOBAaHHASI TEPMOIMHAMHYECKAs CUCTEMA,
PaBHOBECHOE COCTOSIHUE, TEPMOINHAMHYECKHIA MTPOIECC, BHYTPEHHSS SHEPTHs, BHYTPEHHSISI DHEPT U UICATHHOTO Ta3a,
TETTOEMKOCTh, KOJIMYECTBO TEIUIOTHI, yIEbHAS TEIJIOTA IUIABJICHHS, yelbHAs TeIUI0OTa Mapoo0pa3oBaHusl, yeIbHas
TEIUIOTa CTOPaHHUs TOIINBA, paboTa B TEPMOJAUHAMUKE, aduabammuulil npoyecc, 00paTUMBIH mpoliecc, HeOOpaTUMBIi
MpoIIeCcC, HarpeBaTesb, X0JIOUIBLHUK, pabouee Teno, TeraoBoi npurarens, KI1/] TermoBoro qsuraresns.
PacrioznaBath TEpMOAMHAMUYECKYIO CUCTEMY, XapaKTePU30BaTh €€ COCTOSIHUE U MPOLIECChl U3MEHEHHSI COCTOSIHHUSL.
IIpusooumsv npumepvl mepMOOUHAMUYECKUX CUCTEM U3 KYPCa OUON02UU, XAPAKMePU308amy Ux, ONUCbIBAMb USMEHEHUs
COCMOAHULL.

OnuceiBaTh CrIOCOOBI N3MEHEHUS COCTOSIHUS TEPMOIMHAMUYECKON CUCTEMBI ITYyTEM COBEPIICHUSI MEXaHUUYECKOI
paboTHI U TIPH TETUIOTIEpEIaye.

CocTaBiiTh ypaBHEHHUE TEINIOBOro OajaHca B KOHKPETHOU CUTYallMH. BBIYUCIATH, UCHIOIB3YS COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJTMYHHBI.

3.5

OCHOBEI
TEPMOTUHAMUKH

JlaBath omnpeenieHrue MOHATHI: TEPMOJIUHAMHUYECKAs CUCTEMA, N30JIMPOBAHHASI TEPMOJUHAMUYECKAs CUCTEMA,
PaBHOBECHOE COCTOSIHUE, TEPMOJUHAMUYCCKUN MPOIIECC, BHYTPEHHSS SHEPTHs, BHYTPEHHSS SHEPTHS HICaTbHOTO Tra3a,
TEIJI0EMKOCTh, KOJITMYECTBO TEIJIOTHI, YCIbHAS TEIUIOTA IJIABJICHUS, YASIbHAs TEIIOTA Mapoo0pa3oBaHus, yaeIbHas
TEIJIOTa CTOPAHMS TOIIMBA, paboTa B TEPMOJIMHAMUKE, aduabamubiii npoyecc, 00paTuMbIN Mpoliecc, HeOOpaTUMBIH
Ipoliecc, HarpeBaTelb, X0JIOAMIbHUK, pabodee Teo, TerioBoi apurarens, KIT/1 TeruioBoro aurarens.

PacrioznaBath TepMOAMHAMUYECKYIO CUCTEMY, XapaKTepH30BaTh €€ COCTOSIHUE U MPOLIECCHl U3MEHEHHSI COCTOSIHUSL.
IIpusooumsv npumepvl mepMOOUHAMUYECKUX CUCMEM U3 KYPCa OUON02UU, XAPAKMEPU308amb UX, ONUCLIBANMb USMEHEHUS
COCMOSIHUIL.

OnuceiBaTh CrIOCOOBI M3MEHEHHUS COCTOSTHUS TEPMOIMHAMUYECKON CUCTEMBI ITYTEM COBEPIIICHHSI MEXaHUUECKOM
paboTHI U TIpU TEIUIONepeaaye.

CocTaBisTh ypaBHEHHE TEIIOBOTO OajaHca B KOHKPETHOW CUTYaIlMH. BBIYUCIATH, UCTIONB3YS COCTABICHHOE
ypaBHEHHUE, HEU3BECTHBIC BEJTUYNHBI.

Pacnosnasams hazosvie nepexoodvt nepso2o pooa u cocmagisams ypagueHus 0s hazoevlx nepexooos. Buiuuciimo,
UCNONIb3YSl COCMABNEHHbIE YDABHEHUS, HEU3BECHHbLE BETUYUHDL.




Ornpenenats 3HaYeHUs1 BHYTPEHHEH SHEPrUU UACAIbHOTO ra3a, U3MEHEHNE BHYTPEHHEW SHEPIUM UACeaIbHOrO ras3a,
paboThI UICATLHOTO Ta3a, paboThl HAJ UCATLHBIM ra30M, KOJMYECTBA TEIUIOTHl B KOHKPETHBIX CUTYAIIHSX.
Onpenensats 3HaUeHUE PaOOTHI HICATHHOTO Ta3a 1Mo rpaduKy 3aBUCUMOCTHU JAaBJICHUS 0T 00bEMa TPy N300apHOM
nporecce.

Onucvligams 2ceomempuyecKull CMblC pabomvl U paccuumvléams e€ 3HaueHue no 2papuxy 3a8UCUMOCIU OA61eHUsL
uoeanvbHo2o 2aza om 00véMA.

@opMyIUpOBaTh MEPBbIN 3aKOH TEPMOIUHAMUKH.

CocTaBiaTh ypaBHEHUE, OMHICHIBAIOIIEE TIEPBBINA 3aKOH TEPMOTUHAMUKH, B KOHKPETHBIX CUTYaLMIX JIJISI U30ITPOIIECCOB
B MJICAJTLHOM Ta3e. BEIYHCIIATH, UCIIOIB3Ys COCTABICHHOE YPaBHEHNE, HEU3BECTHBIC BEIMUMHEI.

Paznuuate o6patumbie u HeoOpaTuMbIe Tporiecchl. [loaTBepxaaTh MpuMepaMu HEOOPATUMOCTh TEIJIOBBIX MPOIECCOB.
Dopmynuposams 6mopotl 3aKOH MePMOOUHAMUKYU, HA3bIBAMb SPAHUYbI €20 NPUMEHUMOCMU, 00BACHAMb €20
cmamucmudecKuil xapakmep.

[IpuBOIUTE TIPUMEPHI TEIJIOBBIX ABUTATENICH, BBIACIATH B MPUMEPaX OCHOBHBIC YaCTH JIBUTATEJIEH, OMMCHIBATh
npuHIuUn aeictBus. Beraucnsats 3nauenus KI1JI TrermmoBoro ABuraTennst B KOHKPETHBIX CUTyanusix. Onpeodensimo
snauenus KIIJ] mennogozo dosucamens, pabomarowe2o no yuxkny KapHno, 6 KOHKpemHblX CUMYayusx.

T'omosumu npezenmayuu u coooujenuss o U3y4eHHbIM MemMam (603MOHCHbIE MeMbl NPEOCMABIIeHbl 8 YUeOHUKe).
Coz0asamb KomnvlOmepHvle MOOEIU MENLO8bIX MAUUH.

Haxonuts B muteparype u MHTepHeTe nHdopmanmio o mpodieMax SHEPreTHKU U OXpaHe OKpY>KaloLel Cpebl.
VY4acTBOBaTh B JUCKYCCUU O MpoOIeMax S3HEPTeTUKU U OXPAHE OKPYXKAIOIIEH CpeJibl, BECTU AUAJIOT, OTKPHITO
BBIpaXKaTh U OTCTaWBaTh CBOIO TOUYKY 3PEHUS, BBICIYIIMBATh MHEHHUE OMITOHEHTA.

4, OcHoBBI 16
AJIEKTPOAUHAMUKH
4.1 | DnekTpocTaTuka 6 JlaBaTh onpeiesieHue MOHATHIL: DIEKTPUUECKUHN 3apsijl, JJIEMEHTAPHbIN AIEKTPUUECKUIN 3apsijl, TOUCUHbIN

3J'I€KTpI/ILIeCKI/II7[ 3aps, CBO60I[HI)II>1 BHCKTpI/I‘IeCKI/Iﬁ 3apAan, SJICKTPHUICCKOEC I10JIC, Hapr[}KéHHOCTB QJICKTPHUYICCKOTI'O
I10J14, JIMHHUHN HaHpH)KéHHOCTI/I QJICKTPHUYECKOTIO I10JIsA, O ATHOPOAHOC DJICKTPHUYECKOC II0JIE, IOTCHIUAT JICKTPUYIECKOT'O
I10JIsA, Pa3HOCTDb IIOTCHIHUAJIOB, DQHCPI'UA SJICKTPHUUYCCKOI'O IIOJIA, 9KBUIIOTCHIHAJIbHAA ITIOBEPXHOCTD, DJICKTPOCTATHYCCKAA
WHAYKIUSA, TOJIIpU3alus JUIJICKTPUKOB, TUIJICKTPUICCKAA MPOHUIACMOCTh BCIICCTBA, SHCKTpOéMKOCTB, KOHIACHCATODP.
PaCHOSHaBaTb, BOCIIPOU3BOIUTH U Ha6J'IIOI[aTB pa3JINYHBbIC CII0COOBI QJICKTPHU3alUU TCII. OOBICHITE ABICHHE
QJICKTPHU3allM1 Ha OCHOBC 3HAHUM O CTPOCHHHU BCUICCTBA. OnuceiBaTh U BOCIIPOU3BOIUTD BBaHMOHeﬁCTBHC 3aPsSPKCHHBIX
TCII.

OnuceIBaTh IIPUHIUII JEeHCTBUSA SJICKTPOMCETPA. (DOpMy'J'II/IpOBaTL 3dKOH COXpPaHCHUSA IJICKTPUUCCKOTO 3apaad, YCIOBUA
€T0 MPUMCHUMOCTH. CocTaBisaTh YPaBHCHUC, BLIPAXKAIOUICC 3dKOH COXPAHCHUSA SJICKTPUICCKOT'0 3apdaaad, B KOHKPECTHBIX
CUTyallusX. BI:I‘-II/ICJ'IHTB, HCIOJIB3Yysd COCTABJICHHOC YPABHCHHNEC, HCU3BCCTHLIC BCIIMUUHBI.

(DOpMy.]'II/IpOBaTI) 3aKOH Ky.]'IOHa, ycCiIoBUs €ro NpuMEHUMOCTH. CocTaBniTh YPaBHCHUC, BBIPAKAIOUICC 3aKOH KyJ'IOHa, B
KOHKPCTHBIX CUTyallUAX. BBI‘-II/ICJ'I}ITB, HCIIOJIB3Yys COCTABJICHHOC YPAaBHCHUC, HCU3BCCTHBIC BCJIIMYNHBI. Brruncaars
3HA4YCHUC HaHpﬂ)KéHHOCTI/I MOJIST TOUCYHOT'O SJICKTPHUICCKOI'0 3apsdaaa, ONMPCACIIATE HAIIPABIICHUC BCKTOPA




HaIpsHDKEHHOCTU B KOHKPETHOM cuTyanuu. GopmMyaIupoBaTh IPUHIUI CYIIEPIIO3ULIMU dJIEKTPUIECKUX MTOJIEH.
Onpenenars HalpaBI€HUE U 3HAUEHHUE PE3YIbTUPYIOIIEH HAPSHKEHHOCTH AIEKTPUYECKOTO TIOJISI CHCTEMBI TOUEYHBIX
3apsAI0B.

Ilepeuucnamo ceolicmea TUHULI HANPAICEHHOCMU dNleKmpudecko2o noiA. Y1300paxars 3JIEKTPUUECKOE M0JIE C TOMOIIBIO
JAUHUH Hanpspk€HHOCTH. Pacro3HaBaTh ¥ M300paXkaTh JIMHUM HANPSXKEHHOCTHU MOJIE TOYEUHOTO 3apsijia, CUCTEMbI
TOUYEYHBIX 3apAJI0B, 3aPSKEHHOH IIJIOCKOCTH, IBYX (HeCKObKuX NapajlleNIbHbIX INIOCKOCTEN, wapa, cgepbl,
YunuHOpa, OJHOPOIHOTO U HEOJAHOPOIHOIO AIEKTPUUYECKHX MOJIEH.

Onpenensrs 1o JIMHUAM HAPsKEHHOCTHU AJIEKTPUUECKOTO T0JIs 3HAKU U XapaKTep paclpeesieHus 3apsioB.
Onucvieams nogeoernue nPo8OOHUKOE U OUITIEKMPUKOE 8 DJIEKIMPOCMAMUYECKOM NoJie Ha OCHO8e 3HAHULL O CIMPOEHUU
sewecmaa.

Pacnosnasams u 60cnpouzeo0umn a61eHUs 21eKmMpOCMaAmu4ecKol UHOYKYUU U NOIAPUIAYUY OUITIEKMPUKOS.
Teopemuuecku npedckazvlams HA OCHOBAHUU SHAHUL O CMPOEHUU 8eujecmea nogedeHue NPoBOOHUKOS U
OusNIeKMpuKos 6 snekmpuieckom noie. ObOCHOBLIGAMb U OMCMAUBAMb CE0I0 MOYKY 3PEHUSL.

Cocmasnsams pageHcmea, céA3b18AI0UUE HANPANCEHHOCMb DNIEKMPULECKO20 NOJISL 8 OUDTIEKMPUKE C HANPAICEHHOCMBIO
BHEWHe20 3IeKMPUYecKo2o noJis. Beiuucaame, ucnonv3ys cocmagieHnoe ypasHeHue, Heu36ecmHuble 6eIUu4UHbl.
Onucvleams npunyun Oeucmeus 31eKmpocmamuyeckoll 3aujumal.

Onpenenars NOTECHIMAI 3JIEKTPOCTATUYECKOTO MOJIA B TAHHOW TOYKE IOJI OTHOTO U HECKOAbKUXTOYEUHBIX
AIEKTPUUECKUX 3aPSJIOB, NOMEHYUATILHYIO SHEPRUIO INEKMPUYECKO20 3apA0a U CUCMEMbL DJIEKMPUIECKUX

3aps006, Pa3HOCTb NOTEHIUAIIOB, paAbOMy 1eKMPOCMAMUIECKO20 NOJis, HAIIPSHKEHNE B KOHKPETHBIX CUTYalUsX.
CocTaBisTh ypaBHEHUS, CBA3BIBAIOLINE HANPSHKEHHOCTD MIEKTPUUECKOTO MOJI ¢ PA3HOCTBHIO MOTEHIINAIOB.
Bbraucnare, UCnob3ysl COCTaBICHHOE YpaBHEHHE, HEM3BECTHbIE BEUYMHBI. V300pakaTh SKBUIIOTEHIIUAIbHBIE
IOBEPXHOCTH AIEKTPUYECKOro MoJisl. Pacnio3HaBaTh 1 BOCIIPOM3BOAUTH SKBUIIOTEHIIMAIBHBIE TIOBEPXHOCTH MO
TOUYEYHOTO 3apsa, CUCTEMbl TOUEUHBIX 3apsI/10B, 3apPsKEHHON INIOCKOCTH, BYX (HECKOIbKUX) NMapaliedbHbIX
IUIOCKOCTEH, wapa, cghepol, yununopa, OAHOPOIHOTO U HEOJTHOPOTHOIO AIIEKTpUUYECKUX nosel. OObICHATh
YCTPOMCTBO, IPUHLUII IEHCTBUSA, IPAKTUYECKOE 3HAUEHNE KOHJCHCATOPOB. BEIUNCIIATE 3HAUEHUS DIIEKTPOEMKOCTH
IUIOCKOTO KOHJIEHCATOPA, 3apsa KOHAEHCATOPa, HAIIPSKEHHsI Ha 00KJIaKaxX KOHIEHCATOpa, MapaMeTpOB IIOCKOTO
KOHJICHCATOPAa, SHEPIUH IEKTPUUYECKOTO MOJIS 3apsSKEHHOTO KOHJEHCATOPA B KOHKPETHBIX CUTYALHAX.
Paccuumvisamo 06wyio émxkocmu cucmemvt KOHOEHCAMOPOS.

Haxonuth B IHTEpHETE U JONOJIHUTEIBHON IUTEpaType HHGOPMALMIO 00 OTKPBITUH JIEKTPOHA, UCTOPUU U3YyUCHHS
JIEKTPUUYECKUX SIBJICHUH. [ OTOBUTH Npe3eHTalUU U COOOLICHHS IO U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
IpEeCTaBJICHbI B yUeOHUKE).

4.2

3aKOHEBI IOCTOSHHOTO
TOKa

I[aBaTL ONpCACIICHUC MMOHSATHH: BJIeKTpI/I‘leCKI/Iﬁ TOK, CHJIa TOKA, BOJIbT-aMIICPHAA XapaKTCPUCTUKA, SJICKTPUICCKOC
COIIPOTUBJICHUEC, CTOPOHHUC CUJIbI, SJICKTPOABUKYIIAA CHUJIA. Hepe‘H/ICHHTL YCJIO0BUSA CyHICCTBOBAHUA SJICKTPUICCKOTO
Toka. Pacmo3HaBath u BOCIIPOU3BOJUTH ABJICHUC SJICKTPHUYCCKOI'O TOKA, JIeNCTBUS QJICKTPUYICCKOTO TOKA B ITPOBOJJHUKE.
OOBACHATH, MEXaHU3M SIBJICHHI HAa OCHOBAHHWM 3HAHHH O CTPOCHUHU BCHICCTBA.

Co3zoasamb KOMNbiOmMepHble mooenu IJIEKMPUHECKO2c0 MOKA.




[Tonb30BaThCs aMIEpMETPOM, BOJIBTMETPOM, OMMEMPOM. YIUTHIBATH 0COOEHHOCTH U3MEPEHUSI KOHKPETHBIM PHOOPOM
U NIPaBUJIA NIOJKIIFOYECHUS B DIEKTPUYECKYIO LIETIb.

HccenenoBaTh SKCIIEPUMEHTAIBHO 3aBUCUMOCTD CHJIBI TOKA B IIPOBOJIHMKE OT HAINIPSKEHUS U OT CONPOTUBIICHUS
npoBoAHUKa. CTPOUTH rpaUK BOJbT-aMIEPHOIN XapaKTEPUCTUKHU.

®opmynrpoBath 3ak0H OMa AJ1s ydacTKa LEMHu, YCIOBUs €ro MpUMeHUMOCTH. COCTaBIATh YpaBHEHHE, OMIMCHIBAIOLIEE
3akoH OMa /Ui yyacTKa IIeH, B KOHKPETHBIX CUTYalUsIX. BbIUUCIATH, UCIIOJIBb3YSl COCTABIEHHOE YPaBHEHUE,
HEU3BECTHBIC 3HAYECHUS BEJINYMH.

PaccuntbiBaTh 00LIEE CONPOTUBIICHUE yYacTKa IEMH NP MOCIEI0BATEIHHOM U NapaJIJIeIbHOM COSIUHEHUSIX
MIPOBOJTHUKOB, NPU CMEULAHHOM COEOUHEeHUU NPOBOOHUKOS. BBITIONHSTH pacueThl CUJI TOKOB U HaIIPSDKEHUH B
Pa3IUYHbIX (B TOM YHCJIE B CJIOKHBIX) JIEKTPUUECKUX LIETISIX.

®opMyIMpOBaTh U UCTOIb30BaTh 3ak0H Jlxoyinsa-Jlenmna. OnpenensTe padoTy U MOIHOCTb IEKTPUIECKOTO TOKA,
KOJINYECTBO TETUIOTHI, BBIJEISIFOLIEHCS B IPOBOIHUKE C TOKOM, TP 33JJaHHBIX ITapamMmeTpax.

®opmynupoBaTh 3ak0H OMa JUIsl MOJTHOM e , YCIOBHS €ro NpUMEHUMOCTH. COCTaBIISITh YpaBHEHHE, BBIPAXKAIOIIEE
3aK0H OMa JuIsl MOJTHOM LIeTIH, B KOHKPETHBIX CUTyalusIX. PaccunThIBaTh, UCIOJIb3Yysl COCTABIEHHOE YPAaBHEHMUE,
HEWU3BECTHBIE BEJIMYHHBI.

W3mepsaTe 3HaUEHNE IEKTPOABIKYILEH CUIIbI, HANPSYKEHUE U CUITy TOKA Ha Yy4acTKe LIENH C IOMONIbIO BOJIBTMETPA,
amrepMmerpa 1 HUPPOBBIX JATYMKOB HAIPSXKEHUS U CHiIbl TOKa. CoOnroaTh NpaBuila TEXHUKH O€30MaCHOCTH MTPU
paboTe ¢ UICTOYHUKAMHU TOKa.

PaGoraTs B nape, rpymnie npu BbIIOJHEHUH IPAKTUYECKUX 3aJaHUH.

Haxonuts B uteparype u HTepHETe HH(GOPMALIHIO O CBA3H IEKTPOMArHUTHOTO B3aUMOJCHCTBUS C XUMUYECKUMU
peakuMsIMU U OMOJIOTUYECKUMU NTPOLIECCAMH, 00 UCTIOIb30BAHUY IEKTPUUECKUX SBJICHUN )KUBBIMH OpPraHU3MaMHU U T.
I.

I'oTOBUTE Mpe3eHTaluu U COOOLICHHS IO U3YYEHHBIM TeMaM (BO3MOJKHBIE TEMBbI ITPEJCTABIICHBI B YUEOHHUKE).
Buinonuams dononnumensuvie ucciedosamenvckue pabomul RO U3Y4EeHHbIM MEMAM (603MOICHbIE MeMbl NPEOCMasleHbl
8 yuebHuKe).

4.3

DIEeKTpUUYECKUHN TOK
B Pa3JIMYHBIX Cpeaax

JlaBaTh omnpeneieHue MOHATHI: HOCUTENHN 3JIEKTPUUECKOT0 3apsaa, IPOBOJUMOCTh, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
IPOBOAMMOCTG, IPUMECHAS IIPOBOUMOCTD, JIIEKTPOHHAS MPOBOIUMOCTD, ABIPOYHAS IIPOBOIUMOCTD, p-N-IIePeXo1,
BaKyyM, TEPMOAJIEKTPOHHAS SMUCCHS, DIIEKTPOIIU3, Ta30BbIi pa3psii, peKoMOUHAIUS, HOHU3ALIKS, CAMOCTOSITENbHBIN
pas3psiji, HECaMOCTOSITENILHBIN pa3psii, niazma.

Pacnio3HaBath 1 ONUCHIBATH SIBJICHUS IPOXOXKICHUS 3JIEKTPUUECKOTO TOKA Yepe3 MPOBOJIHUKH, MOTYITPOBOJHUKH,
BaKyyM, JJIEKTPOJIUTHI, Ta3bl.

KauecTBeHHO XapakTepr30BaTh MEKTPUUECKUN TOK B CpeJie: Ha3bIBaTh HOCUTEIH 3aps/I0B, MEXaHH3M UX 00pa3oBaHUs,
XapakTep IBH>KEHUS 3apsA0B B DJIEKTPUUECKOM I10JI€ U B €r0 OTCYTCTBUE, 3aBUCUMOCTh CHJIBI TOKA OT HANPSHKEHMUS,
3aBUCHUMOCTb CHJIbI TOKA OT BHEIIHUX YCIIOBHIA.

Teopemuuecku npedckazvléams HA OCHOBAHUU 3HAHUL O CMPOEHUU 8eljecmea Xapakmep Hocumenell 3apsioos 6
PA3IUUHbIX CPE0ax, 3a8UCUMOCTb CONPOMUBTIEHUS NPOBOOHUKOS, NOJYNPOBOOHUKOS U DJIeKMPOIUNMOE OMm




memnepamypul. Ilpugooums npumepuvl puzuueckux SKCNepuMeHmos, A8III0WUXCs KpUmepusimu UCMuHHOCHU
meopemuyeckux npedckazanuii. ODOCHO8b16aMb U OMCMAUBAMb CEOU NPEONONONHCEHUSL.

[TepeunciiATh OCHOBHBIE MOJIOKEHUS TEOPUH FIEKTPOHHON MPOBOJIUMOCTH METAJIIOB. BBIYMCIATD 3HAYEHUS CPEIHEN
CKOPOCTH YHOPSIIOYEHHOTO JABMXCHUS JIEKTPOHOB B METAJJIE 1O ACUCTBUEM DIIEKTPUUECKOTO TOJIsi B KOHKPETHOU
cutyanuu. OnpenensiTe CONPOTUBICHNE METAUIMUYECKOTO MPOBOAHKUKA TIPH TaHHOW TeMIiepaType.
OKcnepumeHmanbHo Uccie008ams 3a8UCUMOCHb CONPOMUBTIEHUS. MEMAIUYECKUX NPOBOOHUKOE OM MeMNePamypbi.
IIpusooumu npumepovl c6epxnPOBOOHUKOS, NPUMEHEHUSL CBEPXNPOBOOUMOCTIU. Y MOUHAMb ePaAHUYbl NPUMEHUMOCTU
3akona Oma 8 c8s3u ¢ Cywecmeosanuem A61eHUs C8epPXnpo8oOUMOCHU.

[TepeuncisaTh OCHOBHBIE TTOJIOKEHUST TEOPUHU IEKTPOHHO-IBIPOYHOM MPOBOAMMOCTH TOTYITPOBOTHUKOB.
[TpuBOIUTE TIPUMEPHI YUCTHIX TOJYIPOBOTHUKOB, TTOJTYITPOBOIHUKOB C JIOHOPHBIMU U aKIIEITOPHBIMU MPUMECSIMH.
OKCnepumeHmanbHo Uccied08ams 3a8UCUMOCHb CONPOMUBTEHUST NOTYNPOBOOHUKOE OM MeMNepamypbl U
oceeweHHoCmu.

Obvsacuams meoputo npogooumocmu p-N-nepexooa. Ilepeuucisims ocHosHble c80licmea p-N -nepexood.
Tpumensmo meopuro nposoOUMOCMU K ONUCAHUIO pabombl 0uoda u mpauzucmopa. [IpuBoaUTE IPUMEPHI
WCTIOJIb30BAHMSI TIOJYITPOBOJHUKOBBIX MPHOOPOB.

[TepeuncnaTh yCIOBHUs CYIIECTBOBAHUS MIEKTPHUECKOTO TOKA B BakyyMme. [[puMeHsITh 3HAaHUS O CTPOCHUU BEIIECTBA
JUISl OTIMCAHUS SABJICHUS TEPMOAIEKTPOHHOM dSMHUCCUU. ONKUCHIBATh MPUHIUI JEHCTBUS BAKYYMHOTO TMOJA,
AIEKTPOHHO-TTy4EBON TPYOKH.

[IpuBOIUTE IPUMEPHI UCIIOTH30BAHUS BAKyYMHBIX TPUOOPOB.

OOBICHATH MEXaHNU3M 00pa30BaHMs CBOOOAHBIX 3aps0B B PACTBOPAX M pacIliaBaX AJICKTPOJIUTOB.

OnuceIBaTh 3aBUCUMOCTD COITPOTUBIICHUS AIEKTPOJUTOB OT TEMIIEPATYPHBI. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
CMpoeHuu geuecmsa nPeocKazvleams Xo0 npoyecca snekmpoausa. Ilpusooums npumepul u 80CNpouU3800UmMb
Qusuueckue skCnepuMenmol, NOOMaepIHcOauue 8bloeIeHUe HA INeKMPoOax 6eujecmad

npU NPOXOAHCOCHUU INIEKMPUYECKO20 MOKA Yepe3 NeKmpoaum. Ymounsams epanuyvl npumenumocmu 3akona Oma
OJ151 ONUCAHUSL NPOXOIAHCOEHUSL DNEKMPULECKO20 MOKA Yepe3 dNeKmpOoIUnbl.

[IpumeHATh 3HaHUS O CTPOCHUH BEILIECTBA /ISl OMMCAHUS SIBJICHUS DJIEKTPOJIU3a.

Cocmasnams ypagHeHue, onucvlgaroujee 3akoH snekmponusza Papades, 011 KOHKpemHvlx cumyayuil. Beiuuciame,
UCRONIL3YSl COCMABNEHHOE YPABHEHUE, HeU38eCHble 3HAYCHUS BETUYUH.

[IpuBOANTE MPUMEPHI UCIIOJIB30BAHUS DJICKTPOJIN3A.

OOBACHATHL MEXaHNU3M 00pa30BaHMs CBOOOHBIX 3apsI0B B ra3ax.

[IpuMeHsTh 3HaHUS O CTPOEHUH BEILECTBA JIUISl ONMCAHUS SIBIEHUH CaMOCTOSTEIILHOTO U HECAMOCTOSITENIbHOTO
pa3psaoB.

Pacnio3naBath, IpUBOAUTH PUMEPHI, IEPEUUCIISTH YCIOBUS BOSHUKHOBEHHUS CAMOCTOSITEILHOTO U
HECaMOCTOSITEILHOTO Ta30BbIX Pa3psiIOB, PA3IUYHBIX TUIIOB Ta30BbIX Pa3psao0B.

[IpuBOIUTE TpUMEPHI UCIIOJIB30BAHUS FA30BbIX Pa3psAI0B.

Ilepeuucnsams ocHogHble c80licMBA U 001ACMU NPUMEHEHUS NIIA3MbL.

Pabomamuw 6 nape, epynne npu 8blnoaHeHUU UCC1e008AMENLCKUX pAbOM, NPU OCYULeCMEIeHUL MeoPemuUYecKux




npeocKa3aHuil.

Haxonuts B uteparype u MHTepHeTe nnpopmanmio mo 3agannoii reme. [lepepabarbiBaTh, aHATU3UPOBATH U
MPEICTaBIATh MH(OOPMAIIHIO B COOTBETCTBUH C MOCTABICHHBIMU 33/1a4aMHU.

['oToBUTH Mpe3eHTAIIMHN U COOOIIECHHUS 110 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI MPEICTABICHBI B YICOHUKE)

IToBTOpEeHME

4

Peseps

3

11 kaacc (70 yacosB, 2 yaca

B HeJ/leJI10)

1.

OcHOBBI
AJIEKTPOTMHAMUKH
(TIpooHKEHNE)

9

11

MaruuTtHoe noJie

JlaBath ompeenieHre MOHATUI: MarHUTHOE T10JI€, UHIYKIIMS MAarHUTHOTO TIOJIs, BUXPEBOE T0Jie, Cuila AMrepa, cuia
Jlopenma, peppomarneTuk, 1oMeH, Temmeparypa Kopu, macnumuas nponuyaemocms seujecmaa.

JlaBathb ompeeneHne eTUHUIIBI MHIYKIIUA MAaTrHUTHOTO TIOJIS.

[TepeuncngaTh OCHOBHBIE CBOMCTBA MArHUTHOTO TTOJISI.

N3o6paxaTs MarHUTHBIC TUHUW TIOCTOSTHHOTO MarHUTa, MPSIMOTO TIPOBOJHUKA C TOKOM, KaTYIIIKH C TOKOM.
Ha6nronaTe B3auMoIeCTBHE KATYIIKK C TOKOM M MAarHWTa, MarHUTHOM CTPEJIKU U TTPOBOJIHUKA C TOKOM, JCHCTBHE
MAarHUTHOTO IOJISI HA IBWXKYILYIOCS 3apSKEHHYIO YaCTHILY.

@opMynHpoBaTh 3aKOH AMITepa, Ha3bIBAaTh I'PAHUILIBI €0 TPUMEHUMOCTH.

Omnpenensars HalpaBiIeHUE JUHUM WHIYKIUYA MarHUTHOTO TOJIS ¢ TIOMOIIIbIO MpaBuia OypaBuMKa, HallpaBJiIeHHUE
BEKTOPOB CHJIbI AMIiepa v cuiibl JIopeH1ia ¢ mOMONIBI0 TpaBuiia JEBOU PYKH.

[IpumensTs 3aKkoH AMiiepa u GopMyIy AJisi BbIYMCIeHUs cuiibl JIopeHIia Mpy peleHny 3a1au.

ObvsacHamb npuHyun pabomol YUKIOMPOHA U MAcC-cnekmpozpagha.

[lepeuncnsiTh TUIIBI BENIECTB IO MArHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOMCTBA AMa-, Tapa- U (eppOMarHeTUKOB.
N3mepsaTh cuiy B3auMOJAECUCTBUS KATYIIKH C TOKOM U MarHura.

Hccneoosams macHumHvle ceolicmea mel, U320mMoBIeHHbIX U3 pa3HblX Mamepuanos. PaboTats B mape mpy BHIIOTHEHUT
NPaKTUYECKUX 3aJJaHUI, B IMape U TPYIIE PU PELICHUH 3a/a4.

ObvsacHaAMb NPUHYUN OeliCeuUs JIeKMpoUIMepUMebHbIX NPUOOPO8, 2POMKO2080PpUMEN U INEKMPOOBULAMEIA.
Haxonuts B muteparype u Matepuere nndopmanmio o Bkiage Amiepa, JlopeHia B usydeHre MarHuTHOTO TOJI,
pycckoro ¢usuka CToneToBa B HCCIEI0BAHUE MATHUTHBIX CBOUCTB (heppOMarHeTUKOB, O MPUMEHEHUH 3aKkoHa AMIiepa,
MPAKTHYECKOM UCIOJIb30BaHUH JCHCTBUS MAarHUTHOTO TOJIS HA JABMDKYIIUNCS 3apsf], 00 YCKOPUTENSIX dJIeMEHTapHbIX
YacTHL, O BKJIa/I€ POCCUICKUX YUEHBIX B CO3/IaHUE YCKOPHUTENIEH 3JIEMEHTAPHBIX YACTHUIl, B TOM YHCIE B
OO0benMHEHHOM MHCTHUTYTE siiepHbIX uccienoBanuit (OMAN) B r. [IyOHe u Ha anponHOoM Komnaiiaepe B LIEPHe; 06
UCIOJIb30BaHUU (PePPOMATHETHUKOB, O MAarHUTHOM T0JI€ 3eMIIH.

I'oToBUTH Mpe3eHTaIli U COOOIICHUS TT0 U3YYEHHBIM TeMaM (BO3MOKHbBIE TEeMbI MPEJICTaBJICHBI B yICOHUKE).

1.2

3J'IeKTpOMaFHI/ITHa${

JlaBaTh omnpeeneHne MOHATHIA: SBJICHUE JIEKTPOMAarHUTHOW WHAYKIIUN, MAarHUTHBIN 1oToK, DJ1C nHaykiumy,




WHIYKLUS

MHIYKTUBHOCTb, caMouHayKuus, J/1C camonHykuu.

PacrioznaBatk, BOCIIPOU3BOAUTh, HAOIIOAATH SIBIICHUE JIEKTPOMArHUTHOW WHAYKIIUHU, TTOKa3bIBaTh MPUYUHHO-
CJICZICTBEHHBIE CBSI3U MPHU HAONIIOAeHUH siBJIeHUs. HabmoaaTh u aHaIM3upOBaTh AKCIIEPUMEHTHI, AEMOHCTPHUPYIOIIHE
npaBuio JleHna.

dopmynrpoBath mpaBmiio JIeHIa, 3aKOH AIEKTPOMArHUTHOW WHYKIIMU, HA3bIBaTh TPAHMIIBI €TO IIPUMEHHUMOCTH.
HccnenoBath siBIEHUE AIEKTPOMArHUTHON HHTYKIINH.

llepeuucnams ycnosus, npu Komopulx 603HUKAEM UHOVKYUOHHBIU MOK 8 3aMKHYmMoM Konmype, kamyuike. Onpedensims
POJIb JHCeNe3H020 cepoedHuKa 8 kamyuike. Hzobpaxcams epaguuecku enewinee u UHOYKYUOHHOE MASHUMHbIE NOJIA.
Onpeoename nanpasnenue UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU CUmyayuu.

OOBACHATHh BOSHUKHOBEHHE BUXPEBOTO 3JIEKTPUUECKOTO MOJISl ¥ 3JIEKTPOMarHUTHOTO noJisi. Onucevieams npoyecc
603HuxHo8eHUs I/[C uHOYKYuU 8 0BUNCYUSUXCS NPOBOOHUKAX.

lIpeocmasname npunyun oeticmeus 31eKmpo2eHepamopa U 31eKmpoOUHaAMUYeCcKo20 MUKPOGDOHA.

PaboTtath B mape u TpyIie NPy BBITIOJHEHUH MPAKTHICCKUX 3aJaHHH, ITITAHUPOBATh SKCIICPUMEHT.

[TepeuncisiTh MpUMEPHI UCTIOIH30BAHUS SIBJICHUS JICKTPOMArHUTHOW WHIAYKIINH.

Pacnio3naBate, BOCIIPOH3BOIUTH, HAOTIONATH SIBIICHUE CAMOWHIYKIIHH, TIOKA3bIBAaTh TPHYNHHO-CIICICTBEHHBIE CBS3H
TIpH HAOJIOICHUY SIBIICHHSL.

DopMyaMpoBaTh 3aKOH CAMOMHIYKIIUH, HAa3bIBAaTh T'PAHUIIBI €70 MPUMEHUMOCTH.

[IpoBoIUTH aHATIOTUIO MEXAY CAMOMHAYKLIHEH U HHEPTHOCTHIO.

Onpenensats 3aBUCUMOCTh MHAYKTUBHOCTH KaTYIIKU OT €€ JAJIMHBI U TUIOMIAH BUTKOB.

Onpenensats B KOHKPETHOM CUTYaIluy 3Ha4YeHMsI: MarHuTHOTO 1oToka, D/1C unnykiuu, 37C undykyuu 6 08uxcyuuxcs
npogooHukax, IJ1C caMOMHAYKIIUU, UHIYKTUBHOCTb, 9HEP2UIO DNIeKMPOMACHUMHO20 NOJIA.

Haxonuts B uteparype u MHTepHeTe nHpoOpManmio 06 KCTOPUN OTKPBITHS SIBJICHUS 3JIEKTPOMArHUTHON UHIYKIIUH, O
BKJIaJIe B U3y4EHHE TOTO SIBICHUS poccuiickoro ¢usuka J. X. Jlenua, o 60pp0e ¢ mposiBACHUSIMH 3I€KTPOMArHUTHOM
UHAYKIUU U €€ UCTIOIb30BAHUU B IPOMBIIIJICHHOCTH. ['0OTOBUTH Mpe3eHTaluu U COOOIICHUS 110 U3yYEeHHBIM TEMaM
(BO3MOXHBIE TEMBI ITPEACTABICHBI B YUCOHHUKE).

2. Konebanus u Bomaer | 17
2.1 | Mexanuueckue 3 JlaBaTh ompeiecHIe MOHATHI: KoJieOaHus, KoebaTeIbHas CHCTEMa, MEXaHHYECKUE KOJIeOaHus1, TapMOHUYECKHE
KoJie0anus KoJIeOaHus1, CBOOOIHBIC KOJIeOaHusI, 3aTyXaloNie KoJIeOaH s, BEIHYXICHHBIC KOJICOaHNUs1, PE30HAHC, CMEIICHHE,

aMIUIMTYyAa, [IEpruoa, 4acroTa, coOCTBeHHAas qacCToTa, (1)338_.

HazsiBath YCJIOBUA BOSHUKHOBCHU KOJIeOaHUH. HpI/IBO,[[I/ITL IIPUMEPBI KOJIeOATeIbHBIX CUCTEM.

OnuceIBaTh MOACIHN ((HPY)KI/IHHHﬁ MasiTHUK», «MaTeMaTHUYEeCKUI MasTHUK.

Hepe‘II/ICHHTL BU/JbI K0JIe0aTeILHOTO JABMKCHUSA, X CBOMCTRA.

PaCHOSHaBaTI), BOCIIPOHU3BO/JUTD, Ha6J'II-OI[aTB TapMOHHUYCCKUC KOJ'IC6aHI/I$I, CBO6OI[HBIC KOJ'Ie6aHI/I}I, 3aTyXarouue
KOJ'IC6aHI/I$I, BBIHYX/ICHHBIC KOJ'IC63.HI/I}I, PE30HAaHC.

Hepe‘-II/ICJ'IHTL CITIOCOOBI MOJIYUYCHUSA CBO6OI[HBIX " BBIHYXKACHHDBIX MCXAHUYCCKUX koJiebanmii. CocTaBIsATh YpaBHCHUC
MCXaHUYCCKUX KOJ'IC6E[HPII>1, 3aIMUCBIBATH €0 PCIICHUC. OHpe,Z[eJ'IHTL 110 YpaBHCHUIO K0JIe0aTeIIbHOTO JABHKCHUA




napameTpsl KoJeOaHuu.

[IpencraBnsaTh rpaduyecku 3aBUCUMOCTh CMEIICHHUS, CKOPOCTH U YCKOPEHUS OT BPEMEHH MTPU KOJICOaHUSIX
MaTeMaTU4YEeCKOTO U MPY>KUHHOTO MasTHUKOB. ONpeaensiTh Mo rpaguKy XapakKTepUCTHKU KOJICOaHUI: aMITIUTY Ty,
NepUOJI M YaCTOTY.

H3o6pasicams epaghuuecku 3a8UCUMOCMb AMAIUNYObL BLIHYHCOEHHBIX KOLEOAHUTI OM YACMOMbL 8bIHYHCOAIOU el CUTBL.
Ananuzuposams uzmeneHue OAHHO20 2paguka npu UsMeHeHUY MmpeHusl 8 Cucmeme.

BbIUUCIATE B KOHKPETHBIX CUTYaLUsAX 3HAUYCHHS MIEPH0/1a KoJIeOaHU MaTeMaTHYeCKOTO MIIH MPY)KMHHOTO MasiTHUKA,
SHEPTUU MasITHUKA.

OOBSCHATH MPEBpAIICHHS SHEPTHH MTPU KOJICOAHUSIX MAaTEMaTHUECKOTO MasTHUKA U TPy3a Ha MPYKHUHE.
Hccneoosams 3asucumocms nepuooa KoneoaHuu Mamemamuyecko2o MasmHuKka om e20 OluHbl, MACCul U AMIIUMYObl
Kkonebanuu. Mccneoosams 3a8ucumocms nepuooa KoaeoaHull 2py3a Ha NPysHcuHe om Maccyl 2py3a U HCECmKoCmu
NPYHCUHDI.

PaGoTaTh B mape ¥ rpyrie npy perieHnd 3a/1a4 U BBITTOJHEHUN TPAKTHYECKUX 3aJJaHuH, NCCIIeIOBAaHNH, ITIAHUPOBATh
dKCTIepUMeHT. Bectn nuckyccnto Ha TeMy «Poib pe3oHaHca B TEXHUKE U OBITY».

Haxomuts B muteparype u MHTepHeTe nHdopmaimio 06 UCIoIb30BaHUHU MEXaHUYECKUX KoJjiebaHui B mpubopax
re0JI0TOpa3BeIKi, Yacax, Kauelsix, IPYruX yCTPOHUCTBax, 00 NCMOIh30BaHUH B TEXHUKE M MY3BIKE PE30HAHCA U O
O0opbOe ¢ HUM.

['oToBHUTH Mpe3eHTAIMH B COOOIICHMSI 10 U3YYCHHBIM TeMaM (BO3MOKHBIC TEMBI MPEICTABICHBI B YICOHHKE).

Pemats 3agaun. KontponupoBats pelieHue 3a1a4 caMuM U JPYTUMHU YYalllUMHCS.

2.2

DJIEKTPOMArHuTHbHIE
KoJIeOaHus

JlaBath ompeneneHue MOHATHN: JICKTPOMarHUTHbIC KOJIeOaHus1, KojeOaTeIbHbIH KOHTYp, CBOOOIHbIC
AJIEKTPOMATHUTHBIE KOJICOAHUS, A8MOK0IeOAHUS, A8MOKONeOAmeNbHAsl CUCHEeMA, BBIHYXKICHHBIC IIEKTPOMarHUTHBIC
KOJICOaHUs1, IEPEMEHHBIN AJIEKTPUICCKUN TOK, aKTHBHOE COIIPOTUBIICHHUE, UHOYKMUBHOE CONPOMUBTEHUE, EMKOCTHOE
conpomueienue, NOJIHOe CONPOMUBIEHUE Yenu NEPEMEeHH020 MOoKa, SUCTBYIONIee 3HAYCHUE CHITBI TOKA, JICHCTBYIOIIEEe
3Ha4YCHHE HAMPsDKEeHUsI, TpaHchopmaTop, kKodhUreHT Tpanchopmaum.

N3o0pakats cxemy KoJe0aTeIbHOTO KOHTYPA M OMKMCHIBATh MIPHHIUI €T0 Pa0OTHI.

Pacnio3naBark, BOCIIPOM3BOIUTH, HAOIIOIATh CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHWUSI, 8bIHYICOCHHbLE
NEKMPOMASHUMHbLE KOJLeOAHUS, PE3OHAHC 8 Yenu NepeMeHH020 MOKd.

AHaM3MpOBaTh MPEBPAIICHUS YJHEPTUH B KOJICOATEIIBHOM KOHTYPE MIPU AJIEKTPOMArHUTHBIX KOJICOAHUSX.
[IpencraBnsaTh B BuJe rpaduKOB 3aBUCUMOCTD AJIEKTPUYECKOTO 3apsijia, CUJIBI TOKA M HANIPSDKEHUS OT BPEMEHU TPU
CBOOOJHBIX IMEKTPOMArHUTHBIX KoseOaHusX. Onpenensars mno rpaduky KoaeOaHui XapaKTepUCTUKHU: aMIUTHTYLY,
NEPUOJ] U YacTOTY.

IIpo6ooums ananozuio mexncoy MexaHuueCKUMU U dAeKMPOMASHUMHbIMU KOJIeOAHUSMU.

3anuceiBaTh popmyiny TomcoHa. Beraucisats ¢ moMorbio hopMyasl ToMCOHA IEPUO U YaCTOTY CBOOOHBIX
ANIEKTPOMATrHUTHBIX KOJICOaHHIHA.

Onpenensats Mepuo/i, 4acToTy, aMIUTUTYAY KoJieOaHU B KOHKPETHBIX CUTYallUsIX. Mccredosams 21eKmpoMasHUmHble
KOJeOaHUS.




Ilepeuucnams ceoticmea asmoxonebanull, agmoxosebamenbHou cucmemsl. Ilpusooums npumepsi asmoxkoiedamenbHbix
cucmem, UCNOIb308AHUS ABMOKOIEOAHUI.

OOBSACHATH MPUHIIMIT MTOJIYYCHHUS IEPEMEHHOTO TOKa, YCTPOMCTBO TeHEpaTopa MepeMEeHHOTO TOKa.

Ha3zpiBaTh 0COOEHHOCTH MEPEMEHHOTO AIIEKTPUYECKOTO TOKA Ha YYaCTKE LEMH C PE3UCTOPOM.

Has3zvisams ocobennocmu nepemeHno2o 31eKmpuieckoeo moka Ha y4acmie yenu ¢ KOHOeHCAmopoM.

Has3zvieams ocobennocmu nepemenno2o 31eKmpuiecko2o moka Ha y4acmie yenu ¢ Kamyuwkou UHOYKMUGHOCMU.
3anuceiBaTh 3akoH OMa IS 1Ieny epeMeHHoro Toka. Haxoauth 3HaueHust Cuiibl TOKa, HAPSHKEHH S, aKTUBHOTO
CONPOTUBIICHUS, UHOYKIMUBHO20 CONPOMUBNEHUS, EMKOCMHO20 CONPOMUBTIEHUS, NOTHO20 CONPOMUGTIeHUs TIETIN
MEPEMEHHOTO TOKa B KOHKPETHBIX CUTYaIIUSIX.

BrruncnsTe 3HaU€HUS] MOIITHOCTH, BBIJIEIISIFOIIEHCS B 1IETIH IEPEMEHHOTO TOKa, JCHCTBYIOIINE 3HAYEHUS TOKA U
HaIpsHKEHUS.

Haszvieams ycnoeus 603nuknosenus pe3onanca 8 yenu nepemeHHo20 moxa.

OnuceIBaTh YCTPOUCTBO, TPUHITUI JCHUCTBUS U TPUMEHEHUE TpaHCchopMaTopa.

Buvruucnams xosghguyuenm mpancghopmayuu 6 KOHKPEmHbIX CUMYAYUSIX.

Haxomuts B mutepatype u UHTepHeTe nHbOpMAIUIO 0 TIOTyYeHUH, TIepeaade U UCTIOIh30BaHUN TTIEPEMEHHOTO TOKA, 00
WCTOPUU CO3/IaHUS U PUMEHEHUH TPAaHCPOPMATOPOB, UCHOIb308AHUU PE3OHAHCA 8 YenU NepeMeHH020 MOKA U O
Oopbbe ¢ HuM, ycTiexax U MpooJIeMax AIEKTPOIHEPTETHKH.

Cocmaensams cxemol npeoopaszosanus snepeuu na TOL] u I'IC, a maxoice cxemy nepedauu u nompeoieHus
9/1leKmpoIHep2uL, Ha3bIBaTh OCHOBHBIX MOTPEOUTENEH ANEeKTPOIHEPTUH. [lepeyucnams npuduHsl Nomepsb SHepeuu u
803MOIACHOCMU OJI5L NOBbIULEHUS DD EeKMUBHOCTIU €€ UCNONIb308AHUA.

Bectu nuckyccuio o nojib3e U Bpeae AIEKTPOCTaHINN, apTyMEHTUPOBATh CBOIO MO3UIIMIO, YMETh BBICIYIIMBATh MHEHUE
JPYIUX Y4aCTHUKOB.

['oToBUTH Mpe3eHTalu U COOOIICHUS [0 U3YYEeHHBIM TeMaM (BO3MOXHbBIE TEMbI IIPEICTABJICHbI B YUeOHUKE).

2.3

Mexannueckue
BOJIHEI

JlaBaTh omnpeneieHue MOHATHI: MeXaHUUeCKas BOJIHA, MTOTIEpEYHas BOJIHA, TPOJOIbHAS BOJIHA, CKOPOCTh BOJIHBI, JUIMHA
BOJIHBI, (pa3a BOJIHBI, NIOCKAS BONIHA, 80JIHO8AS NOBEPXHOCMb, (DPOHM 8OJIHbL, Y4, 3BYKOBask BOJIHA, TPOMKOCTH 3BYKa,
BBICOTA TOHA, TEMOp, OTpaKEHHE, TPETOMIICHHUE, MOTIOIIEeHUE, UHTEpPepeHIus, ougdparyus,

noaapu3ayus MEXaHM4YeCKUX BOJIH, KOTEPEHTHBIE HCTOYHHUKH, CTOSTYAs BOJIHA, aKyCTUYECKUI PE30HAHC,
IUTOCKOMOJIIPU30BaHHAs BOJTHA.

[lepeuncnsaTh cBOKCTBa MEXaHUYECKHX BOJH. Pacro3HaBaTh, BOCIIPOU3BOIUTh, HAOIIOIaTh MEXaHUYECKUE BOJIHBI,
MOTIEPEYHbIE BOJHBI, TPOJOJIbHBIE BOJIHBI, OTPKEHHE, TPETOMIICHHUE, TOTIIONIEHIE, UHTEPPEPEHITUIO, Judparkyuto u
noJaapuzayuio MEXaHU4ecKuX BoJH. Ha3piBaTh XapaKTEpUCTUKH BOJH: CKOPOCTh, YaCTOTA, TMHA BOJIHBI, pA3HOCTH (a3.
OnpenensaTs B KOHKPETHBIX CUTYAIMsIX CKOPOCTH, YACTOTHI, [UTMHBI BOJHBI, Pa3HOCTH (a3 BOJIH.

3anucvlieamsv u cocmasiams 8 KOHKPEMHbIX CUMYAYUX YPABHEHUe 2apMOHUYECKOU be2yujell 80IHbI.

Haxonuts B muteparype u MaTepHeTe nHpOpManuio o BO30yXAeHUH, TIepeadye U UCTIOIb30BaHUU 3BYKOBBIX BOJH, 00
WCIIOJIb30BAHUH PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U TEXHUKE.

Bectu nuckyccuio o noJib3e v BpeJie BO3JIEHCTBHSI Ha Y€JI0BEKA 3BYKOBBIX BOJIH, ApT'yMEHTHPOBATh CBOIO MO3UIHIO,




YMETH BBICIYLINBATh MHEHUE IPYTUX YYACTHUKOB.
I'oToBUTE Mpe3eHTAIMU B COOOIICHHS [T0 H3YYCHHBIM TeMaM (BO3MOHBIE TEMbI TIPEICTABJICHBI B YICOHUKE).
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DNeKTpOMarHuTHBIC
BOJIHBI

JlaBaTh OIpeieICHUE MOHSATHIA: SJICKTPOMArHUTHOE TT0JIe, BUXPEBOE IECKTPHUECKOE TI0JIE, IEKTPOMArHUTHBIC BOJIHEI,
CKOPOCTH BOJIHBI, JJTMHA BOJIHBI, (ha3a BOJIHBI, BOJHOBASI IIOBEPXHOCTH, (DPOHT BOJIHEI, Y4, ITIOTHOCTH IMMOTOKA
U3ITyYCHUS, TOYCUHBIH NCTOYHUK U3ITyICHHSI, OTPAKEHUE, MPEJIOMIICHHE, TTOTJIONICHHE, HHTepdepeH s, TudpaKius,
MOTICPEYHOCTh, IMOJISIPU3AIINS AIEKTPOMArHUTHBIX BOJH, PAJHOCBS3h, PAJIHOJIOKAIINS, aMIUTUTYTHAS MOTYJISIIHS,
nerektupoBanue. OOBSICHATH B3aUMOCBSI3b TIEPEMEHHBIX MIEKTPUICCKOTO U MAarHAUTHOTO TOJIel. PrcoBaTh cxemy
pacipoCTpaHEHUS JIIEKTPOMArHUTHON BOJIHEL. [lepeunciisiTh CBOWCTBA U XapaKTEPUCTHKH AJIEKTPOMATHUTHBIX BOJIH.
Obvscuams npoyeccobl 8 OMKPLIMOM KOIeODAMeNbHOM KOHMYpe, NPUHYUN U3TYYeHUs U PecUCpayuu
INEKMPOMASHUMHBIX BOJIH.

Pacrio3naBatk, HAOTIOAATH AIEKTPOMArHUTHBIC BOJIHBI, H3TydeHUE, TPUEM, OTPaKCHHE, TIPEIIOMIICHHUE, ITOTJIONIECHUE,
HHTEPPEPEHITUIO, TUPPAKIIAIO U TIOJIIPU3AIUIO DIIEKTPOMArHUTHBIX BOJTH.

BBIYHCIIATE B KOHKPETHBIX CUTYAITUAX 3HAUCHUS XapaKTEPUCTHK BOJIH: CKOPOCTH, YaCTOTHI, JJTUHBI BOJIHBI, Pa3HOCTH
haz, enyouny paouonrokayuu.

Cpasnusams mexanuueckue u 21eKmpOMAacHUMHbLE BOJIHbI.

ObvscHAMb NPUHYUNDBL PAOUOCEA3U U MENEeBUOCHUSL.

ObwvsicHAMb NPUHYUNBL OCYULeCMBTIEHUS RPOYECCO8 MOOYIAYUU U OemeKmuposanus. Mzo0opadcamv npunyunuaibHole
cxemul paouonepedamuura u paouonpuémuura. Ocywecmeansimes paouonepeoady u paouonpuém. Oowvsacuamo
NPUHYUNDBL Nepedayu U300PaX3CceHUs meienepedamuuKom U NPUHYUNLL NPUEMA U300PAdICEHUsL MELeBUIOPOM.
HccnenoBaTh CBOHCTBA AIEKTPOMArHUTHBIX BOJIH C TTOMOIIIBI0 MOOMIIBHOTO Tenedona. Ha3piBaTh U ONMCHIBATH
COBPEMEHHBIC CPEJICTBA CBSI3H.

Beiienste posp A.C. [TonoBa B M3y4eHHUH AIEKTPOMArHUTHBIX BOJH U CO3JIaHUH PaTUOCBs3H. OTHOCUTHCS C
YBOKEHHEM K YYEHBIM B UX OTKPHITUAM. OOOCHOBBIBATh BAXKHOCTh OTKPBITHS JIEKTPOMArHUTHBIX BOJH JUIS Pa3BUTHS
HaYKH.

Haxomuts B suteparype u MHTepHETE HMH(pOPMAIIHIO, TIO3BOJISIFOILYI0 OTBETUTh HA MOCTABJICHHBIC BOITPOCHI 110 TEME.
PaGoTaTh B mape ¥ rpyIie npy pelieHru  3a/1a4 U BHIOJHEHUN TIPAKTUYECKUX 3aaHuil. Haxooums 6 iumepamype u
Humeprneme ungopmayuio o 6030ysicoenuu, nepedaue u UCHOIb308AHUN INEKMPOMACHUMHBIX 80IH, 00 onvimax I epya
U UX 3HAYEHUU.

BecTu muckyccuio o moJib3e U Bpejie UCTIOIb30BaHMsI YSIOBEKOM AIICKTPOMArHUTHBIX BOJIH, apTyMEHTHPOBATh CBOIO
MO3UIUIO, YMETh BBICIYIIIMBATH MHEHUE IPYTUX YYACTHUKOB. [ OTOBUTH MpE3eHTAIIUU M COOOIICHUS 110 H3yYSHHBIM
TeMaM (BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B yUeOHUKE).

OnTuka

13

CBeTOBBIC BOJIHEI.
I'eomerpuueckas u
BOJIHOBas OIITHUKA

11

I[aBaTL ONpCACIICHUC MMOHSATHH: CBCT, TCOMCTpUYICCKAas OIITHKA, CBETOBOH JIYy4, CKOpPOCTb CBC€T4, OTPAKCHUC CBCTA,
IpCIOMIICHUC CBCTA, ITIOJIHOC OTPAKCHUC CBETA, YI'OJI MIAACHHWA, YT'OJI OTPAKCHUA, YT'OJI ITPCIIOMIICHUS, OTHOCHUTEIbHBIN
1I0Ka3aTCJIb MPCJIOMIICHUS, a0COJIFOTHBIN ITOKA3aTelb MNpCIOMIICHUS, JINH3A, (I)OKyCHOC




paccTosiHUE JIMH3bI, ONITUYECKask CHJIA JIMH3bI, AUCIEPCHUs CBETa, MHTEp(epeHIus cBeTa, TU(ppakLus CBETa,
T(pakMOHHAs PEmETKa, MOJISIPH3aAIHs CBETa, ECTECTBEHHBIN CBET, IJIOCKOTIOISIPU30BAHHBIN CBET.

OnuceiBaTh METO/IbI U3MEPEHUS CKOPOCTH CBETA.

[TepeunciiaTs CBOKMCTBA CBETOBBIX BOJIH.

PacrniozHaBatk, BOCIIpOU3BOANTH, HAOIIOAATh PACTIPOCTPAHEHUE CBETOBBIX BOJIH, OTPAKEHUE, IPEIIOMIICHHE,
HIOTJIOIEHHE, AUCTIEPCUI0, HHTEp(EepeHIINIO, TUPPAKINIO U TOISPU3AIHIO CBETOBBIX BOJIH.

@opMynHpoBaTh NpUHLHAI [ TOWreHca, 3aKOHbBI OTPaKEHUS U IIPEJIOMIICHHS CBETA, TPAHULIbI UX IPUMEHUMOCTH.
CtpouTh X0/ JIyda B TUIOCKOIIApaUIeIbHOM TUTACTHHE, TPEYroJIbHOM MPU3Me, IOBOPOTHOM IpU3Me, 000 padunBaroniei
MIpU3Me, TOHKOU JIMH3E.

Crpouts nzobpaxeHue npeaMera B MI0CKOM 3epKalie, B TOHKOU JIMH3E.

[lepeuncnsTe BUABI IMH3, UX OCHOBHBIE XapaKTEPUCTUKU — ONTUYECKUHN LIEHTp, IJIaBHas ONTHYECKas 0Ch, POKYC,
ONTHYECKAs CUJIA.

Onpenenats B KOHKPETHON CUTyalluy 3HAYEHMS YIJIa MTaJIEHUs, YIia OTPAXEHNUs, yriia NpeJOMIIEHHUs, OTHOCUTEIBHOTO
MoKa3artess MpeIoMIIeHHs], aOCOIOTHOTO MOKa3aTess MpeIoMIIEHHS, CKOPOCTHU CBETa B cpesie, (POKYCHOTrO paccTOsTHUS,
ONTUYECKOI CUJIBI TUH3BI, YBETUUEHUS JTUH3bI, Ieproa Tu(paKuOHHON

PEIIETKH, MOJIOKEHUSI UHTEPPEPEHIIMOHHBIX U AU(PPAKINOHHBIX MAKCUMYMOB U MUHUMYMOB. 3alliChIBaTh (GOpMYITy
TOHKOM JINH3BI, PACCUNTBIBATH B KOHKPETHBIX CUTyalUsIX C €€ IOMOIIBIO HEN3BECTHBIC BEINYMHBI.

OOBACHATH NPUHLUI KOPPEKLIUHU 3PEHUS C TOMOIIBIO OUYKOB.

OKCIEepUMEHTAIIBHO ONPENeNATh 0Ka3aTeNb PEIOMIIEHUS Cpeaibl, (POKYCHOE PACCTOSHUE COOMPAOLIEH

U pacceugaroweli TUH3, IJIMHY CBETOBON BOJIHBI C TOMOIIBIO TU(PPAKIUOHHON PEIETKH, OYeHUgams UHGOPMAYUOHHYIO
émxocmov komnakm-oucka (CD).

Ilepeuucnams obracmu npumenenus unmepgepenyuu ceema, Ouppakyuu ceema, NOAAPUIAYUU ceemd.

HccnenoBaTh 3aBUCUMOCTD YyIila MPEJIOMIIEHHS OT yTJla aJIeHUs], 3aBUCUMOCTb PACCTOSIHUSA OT JIMH3BI 110 U300paXKeHUs
OT PacCTOSHUA OT JIMH3BI 10 IIPEeIMeETa.

[IpoBepsTh TUIIOTE3bI: YTOJI IPETOMIIEHUS NPSAMO IPONOPLUOHAJIEH Yy NAACHUS, NPU NIOMHOM CLONICEHUU 08YX IUH3
onmuyueckue Cuibl CK1a0bl8AIOMCAL.

KoHncTpyupoBaTh MO€IM TeNECKONA U/UIM MUKPOCKOTIA.

PaGoraTh B mape ¥ rpyriie npu BbIIIOJHEHUN IPAKTUUYECKUX 3aJJaHUM, BBIABI)KEHUH I'MIIOTE3, pa3paboTKe METOI0B
IIPOBEPKU THIIOTES.

IInanuposams dessmenbHOCMb NO BLINOIHEHUIO U 8bINOIHAMb UCCIE008AHUS 3AGUCUMOCIIU MENHCOY PUUYECKUMU
BEUUUHAMU, IKCNEPUMEHMATLHYIO NPOBEPKY 2UNOMESb.

Haxonuts B muteparype u MuTepuete nnpopmanuto o 6norpadusx 1. Hetortona, X. I'olirenca, T. FOunra, O. @penens,
00 UX HayyHBIX paboTax, O 3HAUEHUH UX PAOOT JAJIs1 COBPEMEHHON HAYKH.

Bricka3piBaTh CBOE MHEHHE O 3HAUEHUU HAyYHBIX OTKPBITUI 1 padoT no ontuke M. Hetorona, X. I'toiirenca, T. FOHra,
O. ®penens. BocipuHuMaTh, aHaIM3UPOBaTh, epepadbaThIBaTh U MPEABbABIATH HHPOPMALIHIO B COOTBETCTBUH C
IIOCTABJIEHHBIMH 3a/1a4aMH.

Bb11ensTh OCHOBHBIE MOJIOKEHUS] KOPIYCKYJISIPHOM M BOJTHOBOM Te€OpHii cBeTa. YUacTBOBATh B 00CYKJICHUU ITUX




TEOPUI U COBPEMEHHBIX B3IJIAI0B HA IIPUPOJTY CBETA.
Vkazvieams epanuyvl npumenumocmu ceomempuyeckol OnmuKu.
I'oToBUTE Mpe3eHTaIlMU B COOOIICHHS [T0 H3YYCHHBIM TeMaM (BO3MOHBIE TEMbI IIPEICTABJICHBI B YICOHUKE).

3.2

N3nyuenne n
CHEKTPBI

JlaBath onpeneneHne MOHATUI: TEIJIOBOE U3IIy4EHHUE, IICKTPOIIOMUHECIICHIIN, KaTOIOJIOMUHECIICHIINS,
XEMMWJIFOMUHECHEHIUS, (OTOIOMUHECLIEHLIUS, CHIOWHOU CReKMp, TUHEYamylil CneKmp, noJ10Camulil CHEeKmp, CHeKmp
no2nowjenusl, CHeKmpaibHbulLll AHATU3.

[Iepeuncnsts BuabI criekTpoB. Pacnio3nasate, 6ocnpouzsooums, HabMOIATh CILIOIIHOM CIIEKTp, IMHEHYAThIN CIIEKTp,
MOJIOCATHIN CIEKTP, CIEKTP U3IYUEHHUS U TOTJIOMICHUS.

H300pascamo, 06vACHAMb U AHATUIUPOBAM KPUBYIO 3A8UCUMOCU PACNPEOeIeHUsl IHEPUU 8 CeKmpe AOCOIIOMHO
uéprHoeo mena.

[TepeunciiaTe BUABI IEKTPOMATHUTHBIX W3TYYE€HUM, UX HICTOYHUKH, CBOMCTBA, MPUMEHEHHE. VICcronp30BaTh KLY
3JIEKTPOMAarHUTHBIX BOJIH. CpaBHHBATh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH PAa3HBIX IUAMA30HOB.

OcHOBBI
CIELMAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH

34.

OCHOBBI
CIIeIMAIbHON TEOPUH
OTHOCHUTEIBLHOCTH

(CTO)

JlaBaTh omnpeneneHue MOHATHI: COOBITHE, TOCTYNIAT, COOCTBEHHAs! HHEpIMAIbHAs CUCTEMA OTCUETa, COOCTBEHHOE
BpeMsi, COOCTBEHHasl IIMHA Teja, Macca MOKOs, HHBApUaHT, SHEPTUs MOKOSL.

ObvacHams npomusopeuusi MexHcoy Kiaccuueckol MexaHukou u d1ekmpoounamuxol Maxkceenna u npuduHvl noseieHus
CTO.

®opmynuponath nocrynarsl CTO.

®opmynupoBath BbiBobI U3 OCTYNaToB CTO u 0b6vacuame penamusucmckue s¢pgpexmol coxpawenus pazmepos mena
U 3ame0neHUsi BpeMeHU MeAHcOy 08YMs COOBIMUAMU C MOYUKU 3PEHUS. OBUNCYULeNiCsl CUCeMbl OMCc4éma. AHaTU3UPOBAaTh
(hopMyIy peISITUBUCTCKOTO 3aKOHA CJIOKEHUSI CKOPOCTEH.

1Iposooums mulcnennvie sIkcnepumenmsl, noomeepaicoarouyue nocmyaamol CTO u ux cnredcmaeus.

Haxooums 6 xonkpemnoti cumyayuu 3uavenus ckopocmeti men ¢ CTO, unmepsanog epemenu mexicoy coobimusamu,
ONIUHY mend, SHep2Uur0 NOKOsL YACMUYbL, NOJHYI0 SHEP2UIO YACTUYDL, PeNIMUBUCCKUL UMNYIbC YACHULYDL.

3anuceIBaTh BBIPAKEHUE ISl SHEPTUU TIOKOS U NOIHOU SHep2uu YaCTHULL.

W3narate cyTh NpUHIIMIIA COOTBETCTBHUSL.

Haxonuts B muteparype u MHTepHETe HHpOpMaimio o Teopun 3hupa, 00 IKCIIEPUMEHTaX, KOTOPbIE MPUBEIH K
cozgannio CTO, 06 OTHOCUTENBHOCTH PACCTOSIHUN U TIPOMEKYTKOB BpeMeHH, 0 Onorpaduu A. DUHIITEHHA.
Bricka3biBath cBo€ MHeHHE 0 3HaueHUU CTO nist COBpeMEHHOM HayKH.

['0TOBUTH Mpe3eHTaIMN U COOOIICHHUS TT0 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI MTPE/ICTABICHBI B yICOHUKE).

KBanToBas ¢usuka
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CBeTOBEBIC KBAHTHI

JlaBatp omnpenenenue noHATUH: GoTodhdexT, KBaHT, TOK HACHIILIEHUS, 3a/IepKUBaOIee HallpsbKeHHe, paboTa BbIX0/a,
KpacHas rpanuna ¢orodddexra.




Dopmynuposams npeomem u 3a0a4u KBAHMOBOU PUSUKU.

Pacnio3naBars, HaOmoaTh siBIeHUE GPoToddhdeKTa.

OnuceiBath onbIThl CTONIETOBA.

®opmynupoBath runote3y [lnanka o kBaHTax, 3aKOHBI POTOIDDEKTA.

AHanu3npoBaTth 3aKOHBI poTtorpdekTa.

3anuchIBaTh U COCTABIISITh B KOHKPETHBIX CUTYaLUsIX ypaBHEeHue DiHIITelHa 11 GoTos(d(dexra u HaX0AUTh C €ro
MIOMOIIIbI0 HEM3BECTHBIC BETMUUHBI.

BBIUUCIATE B KOHKPETHBIX CUTYAlUSAX 3HAYCHUSI MAKCUMAITbHOW KHHETHYECKON YHEPTUH (POTOAIEKTPOHOB, CKOPOCTH
(OTOAIEKTPOHOB, pabOTHI BBIXOa, 3aITUPAIOIIETO HAMPSHKEHUS, YaCTOTHI M JUTHHBI BOJTHBI, COOTBETCTBYIOIINX KPAaCHOH
rpanwuiie ¢potosrpdexra.

[IpuBOIUTE pUMEPHI UCHIONIB30BaHUSA GOTOIPPEKTA.

OOBICHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JTyajanu3ma.

OmnwuceiBaTh OoNBITH JlebeneBa 1mo n3MEepeHuno JaBIICHHsI CBETa U OTIBITH BaBuiioBa o onrtuke.

Onucwvieams onvimul no Oupparyuu 21eKmpoHos.

dopMynHpoBaTh COOTHOIIIEHHE HeoTpeneneHHocTe [ eiizenoepra u 0OBICHATH €T0 CYTh.

Haxonuts B muteparype u Mutepuere nandopmanuio o paborax Cronerosa, Jlebenena, Basunosa, [1nanka, Komnmona,
oe bpoiins.

Boiaenars poJib poCCUIMCKUX YUYE€HBIX B HCCIIEIOBAHUU CBOMCTB CBETA.

[IpuBoauTE pUMEPHI OHOJIOTUYECKOTO U XUMUYECKOTO JIEHCTBUS CBETA.

['oToBHUTH Mpe3eHTAIMH M COOOIICHUS TI0 U3YYCHHBIM TeMaM (BO3MOYKHBIC TEMBI TIPEICTABIICHBI B y4COHUKE).

5.2

ATtoMmHas pu3nka

JlaBaTh omnpeneneHue MOHATHI: aTOMHOE SAPO, SHEPreTHUECKU YPOBEHB, SHEPTUS UOHU3ALNH, CHOHMAHHOE U3TTYYeHUe
ceema, 8bIHYIHCOEHHOE U3NIyUeHUe ceemd.

OmnuceiBath onbITh Pesepdopra.

OnuceiBaTh U CpaBHUBATh Mojenu atoma Tomcona u Pezepdopaa.

PaccmatpuBath, nccie1oBaTh U OUCHIBATH JIMHEWYAThIE CIIEKTPHI.

®opmynrpoBaTh KBaHTOBBIE MOCTyNaThl bopa.

OOBACHATH TMHEHYaThIe CIEKTPH aTOMa BOJAOPOJa Ha OCHOBE KBAHTOBBIX MOCTyaaToB bopa.

PaccunthiBaTh B KOHKPETHON CUTYAIMH YAaCTOTY U JUIMHY BOJHBI UCITyCKaeMOro (POTOHA MPH Mepexo/ie aToMa U3
OJIHOTO CTAallMOHAPHOTO COCTOSIHUS B IPYro€, SHEPTUI0 HOHU3AIUHN aTOMA, GbIUUCTIAMb 3HAUEHUs PAOUYCO8
CMAYUOHAPHBIX OPOUM ITIEKIMPOHO8 8 amoMe.

Onucwieams ycmpoucmeo u 00bACHAMb NPUHYUN OeliCEUs 1A3ePO8.

Haxonuts B muteparype u MIHTepHeTe cBeeHus o (hakTax, MoATBEPKAAIOIINX CI0KHOE CTPOCHHE aToMa, 0 paboTax
yU€HBIX TIO CO3JJAHHUIO MOJICIIH CTPOCHUS aTOMA, HOJIYYEHUIO BLIHYHCOEHHO20 U3YYeHUs, O TPUMEHEHHUH J1a3ePOB B
HayKe, MEJUIIIHE, IPOMBIILIICHHOCTH, OBITY.

Boienste poJib pOCCUMCKUX YUEHBIX B CO3/IAHUU U UCIIOJIb30BAHUU Ja3€POB.

['0TOBUTH Mpe3eHTaIMU B COOOIICHHS TT0 M3YYCHHBIM TeMaM (BO3MOHBIE TEMbI IPEJICTABJICHBI B YIeOHUKE).




5.3

duzuka aTOMHOTO
spa

JlaBatTh ompeneneHus MOHATHIA: MaCCOBOE YHCIIO, HYKJIOHBI, SIICPHBIE CUJIbI, 8UPMYalbHble Yacmuybl, TePEKT Macc,
SHEPTHUs CBS3HU, YACIbHAS SHEPTUA CBSA3H aTOMHBIX SIJIEp, PAAUOAKTUBHOCTb, AKMUBHOCHb PAOUOAKMUBHO20
geuwyecmaa, IEPUO]T TIOJTypaciajia, UCKyCCTBEHHAs palHOAKTUBHOCTD, SIICPHBIC PEAKIINU, SHEPTETHYECKUNA BBIXOT
SJICPHOM peaKIyH, eMHas siepHast peakuus, KodQPHUIUEHT pa3MHOXKEHHSI HEHTPOHOB, KpUTHYECKAst Macca, PEaKTOPHI -
Pa3MHOXKHUTEIH, TEPMOSIICPHAS PEaKITUs.

CpaBHuBaTh CBOMCTBa IPOTOHA U HEHUTPOHA.

OnwuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEIB S/Ipa.

OmnpenensiTe COCTaB sAEP Pa3IMIHBIX ATEMEHTOB C IIOMOMIBIO TaObIuIBl MenaeneeBa. M300pakaTh U UNTaTh CXEMBI
aTOMOB.

CpaBHHMBAThH CHITY DJIEKTPUYECKOTO OTTAIKHBAHHUS IIPOTOHOB U CHJTY CBSI3U HYKJIOHOB B sifpe. [lepeuuciame u
onucwlgamu ceoticmaa soepHuix cuil. O0vbACHAMb 0OMEHHYI0 MOOENb 83AUMOOEUCTNEUSL.

Berancnare gedekt mace, JHEPTHIO CBSI3U M YISIBHYIO SHEPTHIO CBSI3M KOHKPETHBIX aTOMHBIX siiep. AHaTM3UPOBaTh
CBSI3b YICTBHOM SHEPTHHU CBSI3U C YCTOMUUBOCTHIO sijiep. [lepedncsaTh BUIBI PaJOaKTUBHOTO pachaa aTOMHBIX SIep.
CpaBHuBath cBoiicTBa anbda-, 0eTa- U raMMa-U3ITydeHHH.

3anucvleamo npasuna cmeweHuss npu paouoakmusHulx pacnaoax. Onpedensims d7emenmsl, 00pazyroujuecs 8
pe3yivmame paouoaKmueHblix pacnaos.

3anuceIBaTh, OOBSCHITH 3aKOH PaJIMOAKTUBHOTO pacmaia, yKa3blBaTh PaHUIIbI €r0 MpUMEHUMOCTH. OnpenesaTsh B
KOHKPETHBIX CUTYallUsSIX YHCIIO HEPACIaBIINXCS SAEP, YACIO paclaBIInuXCcs Aep, MEPHOJ MoIypacnaia, akmugHOCHms
sewecmaa.

Ilepeuucnsams u onucvieams memoovl HabIOOeHUA U pecucmpayuu diemeHmapusix wacmuy. Habnrooams mpeku
anvpa-vacmuy 6 kamepe Bunvcona. Pecucmpuposams si0epHvle uznyuenus ¢ nomowvio cuémuuxa I eiicepa.
Onpedensimv UMNYIbC U SHEPSUIO YACMUYbL NPU OBUNCEHUU 8 MACHUMHOM noje (no pomoepaghusam).

3anuchIBaTh sAepHbIE peakiuu. OnpeaeisaTh IPoayKThl SACPHBIX peakiuii. PaccuuThIBaTh SHEPrUUEeCKUN BHIXO
SIIEPHBIX PEaKIUH.

OnuceiBaTh MEXaHU3MBI JICNICHUS Sep U LEMHOM siiepHoi peakunu. CpaBHUBATH sIIEPHBIE U TEPMOSIIEPHBIC PEAKIIUH.
ObvscHAMb NPUHYUNDBL YCMPOLUCMEa U pabomul s10ePHbIX peakmopos. Y 4acTBOBATh B OOCYKACHUU MIPEUMYIIECTB U
HEJIOCTaTKOB SAEPHON SHEPTETHKH.

AHanuzuposams onacHoCms A0EPHLIX U3LYYEHULL OIS HCUBLIX OPSAHUZMOS.

Haxonuts B tuteparype u HTepHeTe cBeeHus 00 OTKPBITUM TPOTOHA, HEUTPOHA, PAJAUOAKTUBHOCTH, O MOJIYYECHUH U
UCTOJIb30BaHUU PATUOAKTHUBHBIX U30TOTIOB, HOBBIX XMMHUYECKUX DJIEMEHTOB.

Boiaensate poib poccHiCKIX YYEHBIX B HCCIEAOBAHUAX aTOMHOTO Ipa, OTKPBITHHM CIIOHTAHHOTO ACTICHHUS siIep ypaHa,
Pa3BUTHUU SACPHON SHEPTETHKH, CO3TaHUU HOBBIX N30TONOB B OUSAN (OO0beAMHEHHBIN HHCTUTYT SACPHBIX
uccnenoBanuii B r. J[yOHe).

['oToBUTH Mpe3eHTaluu U COOOIICHHUS [0 U3YYEHHBIM TeMaM (BO3MOHbBIE TEMbI IIPEICTABICHBI B YIEOHUKE).

5.4

OneMeHTapHbIe

JlaBaTh omnpeeneHre MOHATHIT: aHHUTHIIALINS, JIeNMOHbl, A0POHbL, K8APK, 21100H. IlepedrncisaTh OCHOBHBIE CBOMCTBA




HJaCTUILbI

3JIEMEHTAPHBIX YACTHII.

Bb1aensaTe rpymnibl 3J€MEHTapHbIX 4aCTHULL.

[lepeuncnsTh 3aKOHBI COXPAHEHUS1, KOTOPBIE BBIMOIHSIIOTCS MPU IpeBpalieHusX yacTull. OnuchIBaTh MPOLECCH
AQHHUTWJISLUY YaCTHUI] M AaHTUYACTHULL U POKJICHUS JIEKTPOH-II03UTPOHHBIX T1ap.

HasbiBath u cpaBHHBATH BUJIbI (DYHIAMEHTAIBHBIX B3aUMOJICHCTBU.

OnuceiBaTh poJb YCKOPUTENEH B U3yUEHUH JIEMEHTAPHBIX YacTHLl. Hazvieams 0CHOBHbIE 6UdbL YCKOpUumeneu
NEeMEHMAPHBIX YACTUY.

Haxouts B tuteparype u HTepHeTe cBeieHns 00 UCTOPUH OTKPBITUS 2JIEMEHTaPHBIX YacTHUIl, O TPEX 3Tanax B
Pa3BUTUU (DU3HUKHU DJIEMEHTAPHBIX YaCTHUL.

OnuceiBaTh COBPEMEHHYIO (PU3NYECKYIO KApTUHY MHpA.

['oToBUTH Mpe3eHTAIIMH B COOOIIEHUS TTI0 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI IMPEICTABICHBI B YYCOHHKE).

Crpoenue
Bcenennoi

6.1

CosHeyHas cucrema.

JlaBaTh omnpeneneHue NOHATHI: HebecHas cghepa, FIKIUNMuUKA, HebeCHblll IKEAMOP, NONIOC MUPA, OCb MUPA, KPy2
CKIIOHEHUS, NPAMOE 8OCXOHCOeHUe, CKIIOHEeHUe, Napanlakc, apcek, aCTpPOHOMUYECKas eIMHUIA, IepUreIunil, agpenui,
COJIHEYHOE 3aTMEHHE, TYHHOE 3aTMEHHE, TUIAHEThl 36MHOM TPYIIIbL, IJIAHEThI-TUTaHThI, aCTEPOUI, METEOP, METEOPHUT,
dboTtocdepa, CBETUMOCTbD, MPOTYOCPAHEIL, NYIbCap, HeMPOHHAs 36€30a, YEPHAsL Oblpd, TIPOTO3BE3]IA, CBEPXHOBAS
3Be3/1a, FaJlakTHKa, KBazap, KpacHoe cMelleHue, Teopus bonbioro B3psiBa, Bo3pact BeeneHHOM.

Hab6mronate JIyHy ¥ TUTaHETHI B TEJIECKOII.

Brinensats ocobeHHOCTH cucTeMbl 3emMisi-JIyHa.

PacrnioznaBate, MoJIenupoBaTh, HAOIIOJATh JIYHHBIE U COJTHEUHbIE 3aTMEHUSI.

OOBACHATH MPUIKUBHI U OTJIUBBI.

Dopmynuposamsv u 3anucviéams 3akonsl Kennepa.

6.2

CoJIHIIE U 3BE3]IbI

OnuceiBath ctpoeHre COTHEYHON CUCTEMBI.

[TepeunciaTh TUIAHETHI U BUIBI MAJIBIX TEJ.

OnuceiBath crpoenue CoHua.

Hab6nronaTte conrednslie nsaTHa. CoOmonaTh npaBmuiia 0e30macHOCTH npu HaOmroAeHuH CoJHIIa.
[lepeuncnsaTh TUIMYHBIE TPYIIIBI 3BE3], OCHOBHBIE (PU3NYECKHUE XapaKTEPUCTUKH 3BE3I.
OnuceIBaTh 3BOJIIOIHUIO 3BE3]T OT POXKICHUS O CMEPTH.

HaspiBaTh camMble sipkue 3BE3/1bI U CO3BE3USL.

6.3

Crpoenue
Bcenennon

[lepeuncasiTh BUIIBI TAJIAKTHK, OMIMCHIBATH COCTAB U CTPOCHHUE raIakTUK. Boinensats Maueunsiii [Tyt cpenu apyrux
ranakTik. Onpenensats Mmecto CoHeuHOH cucTembl B ["anakTrke. OleHHBATh TIOPSIIOK PACCTOSHHIA 10 KOCMUYECKUAX
00BEKTOB.

OnwuchIBaTh CyTh KPACHOTO CMEIICHUS M €r0 MCIIOJIb30BaHKUE TIPU U3YyUCHUU TaTaKTHK.

[TpuBOAMTH KpaTKOE M3JIOKEHUE TEOPHH BOJIBIIIOTO B3phIBA M TEOPHH paciiupsiomieiics BeeneHHo.

ObvsicHamb Cymb NOHAMULL KMEMHASL MAMEPUSL) U «KMEMHASL SHEPSUSLY.




IIpusooums npumepsl UCNOIb308AHUS 3AKOHOE PU3UKU OJI5L 0OBACHEHUS NPUPOOLL KOCMULECKUX 00BEKMO8.

PaGoTaTh B mape ¥ rpyIe Npu BHIOTHEHUN MPAKTHYECKUX 3aTaHUH.

Hcnonb3oBate MHTEpHET [J1s1 MOMCKA M300paKeHUI KOCMUYECKUX 00BEKTOB U HHPOPMALIUHU 00 X 0COOCHHOCTSIX.

IToBTOpEHME

2

Peseps

3

TemaTnyeckoe IVIAHUPOBAHHUE € YYETOM padoyeil NPOrpaMMbl BOCIIUTAHHUS

Tema

Moaynb BocnutatenibHOU Nnporpammbl «LLIKONbHbIA ypPOK»

Konunuyectso

Yyacos

Mexanuka

Bcepoccuiickuii oTkpbIThI ypok «OBXX» (Yypok moaroToBku aerei K
JEHCTBUAM B YCIOBUSIX Pa3JIMYHOIO POJA UpE3BbIYaHBIX CUTYAIUH)

JleHb CONMMIapHOCTH C TEPPOPU3IMOM

Henenst 6e30macHOCTH TOPOKHOTO ABUKEHUS
MexnyHapoHbIN JE€Hb YUUTEIIS

BceMupHblii 1eH MaTeMaTUKU
Mex1yHapO HBIN JIeHb MIKOJIBHBIX OHOIHOTEK

I[eHB HapOaAHOTO CAUHCTBA

MouekyasiHast pu3NKa

MexayHapoaHblid 1I€Hb TOJIEPAHTHOCTH
Jenws matepu B Poccu

BxiroueHnue B YPOK UTI'POBBIX MMPOUCAYP, KOTOPBIC IOMOTAKOT MOAACPIKATD
MOTHBAIIUIO o6yqa}0mnxcx K ITOJIYUYCHUTO 3HaHUH

TepMoauHamMuka

Bceemupnsiii iens 60ops6s1 co CITMJom




Kunkoctu u TBEpbIC TENA Jlenn 1oOpoBoJIbIA (BOJIOHTEPA) 5
Henbp Koncruryuuu Poccuiickoin @enepaunu
I pynnosoii pabomul iy pabomsi 8 napax, KOmMopwvle ydat 00yJaromuxcs
KOMaHTHOW paboTe U B3aUMOJICHCTBHUIO C IPYTUMHU 00yJarOIUMHUCS;
Hnuyuuposanue u noddepicka ucciedosamenbCkol 0esmerbHoCmu
00V4aIOWUXCS 8 PAMKAX Peanu3ayuy UMy UHOUBUOYATbHBIX U 2PYINOGLIX
UCc1e008amenbCKUX NPOeKmos
[IposiBeHnss 4YenoOBEKONIOOMST ¥ JTOOPOCEPAEYHOCTH, Yepe3 IMoa00p
COOTBETCTBYIOIINX TEKCTOB IS YTEHHUS, 3a7a4 JUIsl PEIICHUs], POOIEMHBIX
CUTyaui ajs o0CyXJAeHUS B KJIacce;
Huckyccuil, komopsie 0arom _00yYyanouuMcs B03MOICHOCHb Npuobpecmu
onvlm eedeHusi KOHCMPYKMUBHO20 OUaio2a
[TonGop COOTBETCTBYIOIIMX TEKCTOB MJIsi YTEHHS, 3aJay JJIsl pellieHus,
pOOJIEMHBIX CUTYAIUi 17151 0OCYXICHHUS B KJIacce;

JneKkTpoAMHAMMKa BcemupHbiii nenpb a30yku bpaiist 12

dneKTpocTaTUKa enp Poccuiickont Hayku 5

HDMM@H@HH@ HdA YPOKE UHmMeEPAKNUBHblX d)OpM Da607’l’lbl C 06VLICHOZMMMMC}I

I'pynnosoii pabomel unu pabomul 8 napax, Komopwvie y4aT 00yJaronInxcs

KOMaH/HOW paboTe ¥ B3aUMOJECHUCTBUIO C JPYTUMHU 00Yy4aIOIIUMUCS;




nobyorcoenue obyuarowuxcs coontooams Ha YpoKe 0Ouenputsmole HOpmol

noseoenus, nNpasuia 06W€HM}Z Cco cmapuiumu (nedacocuyeckumu

pPAOOMHUKAMU) U C8EPCIMHUKAMU

110/100p COOTBETCTBYIOLIUX TEKCTOB JJIsl YTEHMUSL, 3a7a4 JAJIsl PEeLeHus,
pOoOJIEMHBIX CUTYalUi 17151 OOCYXACHUS B KJIacce;

MexayHapOoaHbIN I€Hb POJIHOTO 3bIKA

Unuyuuposarnue u noooepicka ucciedo8amenbCkoll 0esmelbHoCmu

00VHAIOUWUXCS 8 PAMKAX Peaiu3ayu UMU UHOUBUOYATbHLIX U 2DYNHOBbIX

UCCIEe008AMENbCKUX NPOCKIMO8

Henb 3amuranka OTeyecTa

Ilpumenenue na ypoke unmepaxmugHulx oopm pabomwi ¢ 00V4AOUUMUCS

Jluckyccuil, komopbule 0arm 00Y4aoUUMCs 8603MONCHOCIb NPpUodpecmu
onblm 8e0eHUs KOHCMPYKMU6HO20 ouanoza

3aKOHEBI ITOCTOSHHOI'O TOKA

BceMupHblii 1eHh UMMYHUTETA

MexyHapoJHbIN KEHCKUN JIEHb

Henens marematuku

Jenb Boccoenuaenus: Kpeima ¢ Poccueit

JeHb KocMoHaBTMKK.[arapuHCKKuii ypoK «Kocmoc-31o mbi»

BcepoccuiicKmnii OTKpPbITbIA YPOK « OBXK» (AeHb NoyKapHOM oXpaHbl)

17




3HeKTpH‘leCRI/Iﬁ TOK B Pa3/IMIHBIX Cpeaax

[eHb MNobeabl coBeTCKOro Hapoaa B Bennkoit OTeyecTBEHHOM BOMHE
1941-1945 ropos
MeXAyHapoaHbIN AeHb ceEMbM

Opeanusayus_ux DCZ6OI’I1bl C_NoAyYaemMou Ha YpPoKe COYUANbHO 3HAYUMOU

uHopmayuen  —  UHUYUUpOBAHUe ee  0OCYHCOeHUs, BblCKA3bl6AHUA

00VHAIOWUMUCS CB0€20 MHEHUS NO_ee _Nosoody, 8blpabomKU c80e20 K _Hell

OMHOWEHUA,

WUTtoro

68




KaJ’IeH}IapHO-TeMaTI/I'{eCKOC IJIAHUPOBAHHUE 110 (]msmce

10 kaace
Ne Tema ypoka dano
0
yp ITo niany ITo pakry
Ka
BBenenne. ®u3nka U eCTECTBEHHO-HAYYHbI MeTO/] MO3HAHNUS MPHUPOIbI
Du3nKa ¥ eCTeCTBEHHO-HAYYHBII MeTO/I MO3HAHUS MPHPObI
1 Wucrpykrax mo Th 1.09
du3nKa U €CTECTBCHHO-HAYIHBIN METO/T IIO3HAHUS TTPHPOIBI
MexaHuka
KuHeMaTvka TOUKH M TBEPAOIo Teja
2 Buasl MEXaHMYECKOTO IBIKEHUS U CIOCOOBI €r0 OMMCAHUA. 3.09
3 Tpaexropus. [Tyts. [Tepemenienne. PaBHOMepHOE PSMOTMHEWHOE ABMKEHHUE M €r0 ONHCAHHE. 8.09
4 CrnoxeHnue ckopocTeil. MrHOBEHHAs! M CPEITHSSI CKOPOCTH. Y CKOPEHHE. 10.09
5 JIBI>KEeHHE ¢ TIOCTOSTHHBIM ycKopeHueM. JlaboparopHas padoTta Ne 1 «M3yueHnne qBMKEHUS Tena, 15.09
OpOIIEHHOTO TOPU30HTAIBLHOY.
6 PaBHOMEpHOE MBMKEHKE TOUKH M0 OKpY)KHOCTH. KnHemartrka abCoJIFOTHO TBEPOTO Tea. 17.09
7 JlabopaTtopHas padota Ne 2 «l3ydeHne NBHXKCHHS Tea 10 OKPYKHOCTHY. 22.09
IToaroroBka K KOHTPOJILHOM paboTe
8 KonTtponbnas padorta Ne 1 mo teme «KnHemMaTHKa TOYKH ¥ TBEPJIOTO TEJIa 24.09
3akonbl nuHamMuku Helorona
9 OcHoBHOE yTBepxJaeHUE MeXaHuKu. SBinenue unepunn. Cuna. Macca. Eqununa maccsl. 29.09
10 [Tepssiii 3akon Hetotona. Bropoii 3akon Hetotona. [IpuHIuI Cynepno3uiuu cui. 1.10
11 Tperuii 3akon Heiotona. ['eonienTpuyeckas cucrema orcueta. [I[puHIUI OTHOCUTEIHHOCTH 6.10
lanunes.
Cuiibl B MEXaHUKe
12 Cunsl B mpupoae. Cuma TSHKECTH U CUJla BCEMUPHOTO TATOTEHUS. 8.10
13 Bec Tema. HeBecomocTs. Pemntenue 3amau. 13.10




14 Hedopmarus u cuibl ynpyrocti. 3akoH ['yka. 15.10
JIaGopatopnas paborta Ne 3 «M3MepeHne KkeCTKOCTH TPYKHHBD.
15 Cuitel TpeHHUsL. 20.10
JlaboparopHuas padota Ne 4 «M3mepenne KOdPPUITUCHTA TPSHUS CKOJIBKCHUS.
16 KonTpoasHas padora Ne 2 o teme «/[nnamuka. 3akoHbl MexaHuku HeioTona. Cuiel B Mexanuke». | 22.10
3aKoHbI COXpaHeHHs] B MEXaHHKe
17 Nmnynsc MaTepuanbHOU TOUKU. 3aKOH COXPAHEHHUS UMITYJIbCA. 27.10
18 Mexanudeckasi paboTa U MOIITHOCTbD. 10.11
19 Oueprus. Kunernueckast sneprus. 12.11
20 PaGora cuibl TspxkecTH U cuiibl yripyroctu. KoHcepBaTUBHbBIE CHIIBI. 17.11
21 [ToreHnmanpHas SHEprus. 19.11
22 3aKOH COXpaHEHUs SHEPTHH B MEXaHUKE. 24.11
23 JlabopaTtopHnas pabota Ne 5 «/3ydeHune 3akoHa COXpaHEHUS MEXaHUUYECKOU SHEPTHI. 26.11
Cratuka
24 PaBHoBecue Te. 1.12
25 JlabopaTtopnas pabora No 6 «/3ydeHue paBHOBECHS Teja MO ACHCTBUEM HECKOJBKUX CHID). 3.12
OCHOBBI THAPOMEXAHNUKHU
26 JlaBnenue. YcinoBue paBHOBECHSI JKUJIKOCTH. 8.12
27 JIB>KeHHE KUIKOCTH. Y paBHeHUE bepHysuim. 10.12
IlogBenenne UTOroB n3yyeHus TeMbl «MexaHuka»
28 KonTtponsnas pabora Ne 3 mo Teme: «3akoHbI coxpaHeHHs B MexaHuke. CTaTHKay 15.12
MouJiekyJ/sipHasi (PU3UKA U TEPMOAUHAMUKA
OcHoBBI MOJIERYISIPHO-KUHeTH4YecKol Teopun (MKT)
29 Ocnosuble nonoxxenuss MKT. Pasmepsr monexy. 17.12
30 BbpoynoBckoe nBuxenue. Cuibl B3aumMoieicTBus MoJiekyn. CTpoeHue ra3oo0pasHblX, )KUIKUX U 22.12
TBEPIBIX TEII.
YpaBHeHHE COCTOSTHUS H1eAJTbHOI0 ra3a
31 OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETHYECKOW TEOPUH T'a30B. 24.12




32 TeMnepaTtypa Kak MaKpOCKOIIMYECKas XapaKTEPUCTUKA Ta3a. 12.01

33 YpaBHEHHE COCTOSIHUS UACATHLHOTO ra3a. 14.01

34 ["a30BbIe 3aKOHBI. 19.01

35 JlaboparopHas pabota Ne 7 «DkcniepuMeHTanbHas mpoBepka 3akoHa [ eit-Jlroccakay. 21.01
B3anMHble npeBpanieHust ;KHAKOCTH U ra3a

36 Hacwimennsriii nap. JlaBineHne HaCHIIICHHOTO Napa. BiIakHOCTH BO3TyXa. 26.01
JKuakocT u TBepable Teja

37 CaoiicTBa xuakocth. [IToBepXHOCTHOE HATSHKEHUE 28.01

38 Kpucrammmaeckne u amopHbIC Tema. 3.02
OCHOBBI TEPMOTHHAMHKHI

39 BuyTpeHnHss sHeprusi. 5.02
PaboTta B TepmouHaMuke

40 KonndecTBo TemoTel. YpaBHEHHE TEIIOBOTO OaaHca. 10.02

41 [lepBrlii 3aKOH TEPMOIMHAMUKH. 12.02

42 [IpuMeHeHne mepBoro 3aKoHa TEPMOIUHAMUKH K PA3JIMYHBIM MTPOIIECCaM. 17.02

43 BTopoii 3ak0H TepMOAMHAMUKHY. 19.02

44 [Tpunnum neiicTBus TeroBbIX ABurateneit. KoadduimenT mose3sHoro nelcTBUs TEIIOBBIX 24.02
JIIBUTaTEJIEH.

45 KonTtponbras padota Ne 4 o reme «MoutekymnspHas (U3UKa U TEPMOJTUHAMHUKA» 26.02
OCHOBBI YJIEKTPOJANHAMUKH
DJIEKTPOCTATHKA

46 DNEKTPUYECKUH 3apsi/] M AJIEMEHTAPHbBIC YaCTUIIBL. 3aKOH COXpaHeHUs 3apsa. 3akoH KymnoHa. 1.03
EnnHuna snexkrpudeckoro 3apsja.

47 Dnektpuyeckoe nose. HanpsxeHHOCTh 3yiekTpuyeckoro nojsi. CUjaoBble JIMHUU. 3.03

48 [Tosie ToueyHOTO 3apsia U 3apsLKEHHOTO mapa. [IpuHnun cyneprno3unuu nosiel. [IpoBoaHukY U 8.03
JIMAJICKTPUKH B 3JICKTPOCTATHUECKOM TIOJIE.

49 [ToreHumanpHas SHEPTHs 3apsHKEHHOTO Tena. [ToTeHnan 1 pa3HOCTh MOTSHITUAIIOB. 10.03
DKBUMOTEHIIMATIHHBIE TTOBEPXHOCTH.

50 OnexrpoéMkocTs. Konnencarop. DHeprust 3apsykeHHOro KoHAeHcaropa. [Ipumenenune 15.038
KOHJICHCATOPOB

51 KonTpospHas padota Ne5 mo teme «31eKTpoCcTaTHKAY. 17.03
3aKOHBI NOCTOSTHHOI'0 TOKA

52 Onexrpuueckuil Tok. Cuita Toka. 3akoH Oma Juid ydyacTKa Henu 22.03

53 Onektpuyeckue uenu. [locaenoBarenbHoe U NapajuIeIbHOE COEAMHEHUS] TPOBOTHUKOB 24.03




o4 JIaboparopuas padota Ne 8 «IlocienoBaTebHOE U TAPATUICTLHOE COSTUHEHUS TIPOBOTHUKOBY. 6.04

95 PaboTta 1 MOIITHOCTH MTOCTOSIHHOTO TOKA. 8.04

56 DneKkTpoABMXKYIas cuiia. 3akoH Oma /115 TTOJTHOM TeTH. 13.04
JlaboparopHras pabota Ne 9 «M3mepenne D/]C 1 BHyTpEHHETO CONPOTUBIICHHUSI HCTOYHUKA TOKAY.

57 Jlaboparopuas padota Ne 9 «M3mepenne D/]C 1 BHyTPECHHETO COMPOTUBIICHHSI UCTOYHHKA TOKAY. 15.04

58 Kontponbras padorta Ne 6 mo Teme «3aK0HBI MOCTOSTHHOTO TOKaY. 20.04
DJIEKTPUYECKHI TOK B PA3JIMYHBIX Cpeaax

59 DneKTpOHHas IPOBOAUMOCTb METAJUIOB. 3aBUCUMOCTh COMPOTHUBIIEHUS TPOBOAHHUKA OT 22.04
temireparypbl. CBepXIIpOBOIUMOCTh

60 DNEeKTpUYECcKUil TOK B OTynpoBogHIKaX. CoOCTBEHHAs! M IPUMECHAst TPOBOIUMOCTH. P-N mepexon. | 27.04
[TosrynpOoBOAHUKOBBIN AUOI.

61 DNEKTPUUYECKUN TOK B BaKyyMe. DIEKTPOHHO-TTydeBast TpyOKa. 29.04

62 DIEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax. 3aKoH aiekTpoiu3a. [lnazma 4.05

63 KonTtponbHas padorta Ne 7 mo TeMe « INEKTPUUECKUN TOK B PA3IMUHBIX CPEIAX». 6.05
IToBTOpEeHuUe

64 MexaHuka 11.05

65 MonekynspHas pusuka 13.05

66 TepmoauHamuka 18.05

67 OCHOBBI JICKTPOAMHAMUKH 20.05
Pesepsn 25.05,27.05




KanengapHo-temaTudeckoe mjiaHupoOBaHue Mo (pU3uKe

11 kuace
Ne Ne Tema ypoka Koauu | lata IIpum | Ilapa-
n/n ypo eCTBO eyan | rpad
Ka gacoB | [lo ITo ue
wiany | ¢akry
1. OCHOBBI 2J1eKTPOAUHAMUKHU 9
(mponoskeHue)
1.1 MarauTtHoe mnoJie 5
111 |1 MarnutHoe nose. Uuaykuus 1 IT.1
MarHuTHOTO TOJIS.
112 |2 JIaGopatopHas paborta Ne 1 «Habmronenue 1
JEVCTBHSI MAarHUTHOTO TOJIST HA TOKY.




1.13 |3 Cuna Ammepa. 1.2
114 |4 JlelicTBME€ MarHUTHOTO TOJISl HA 1.4
JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna.
115 |5 MarHuTHbIE CBOMCTBA BEILIECTBA. I1.6
1.2 DJIEKTPOMATHUTHASI HHAYKIHS 4
121 |6 DNEeKTpOMarHUTHAsE HHIYKIIHS. I1.7-8
MarnuTHsbii notok. [Ipasuio JleHna.
3aKO0H 3JICKTPOMArHUTHOM WHTYKITHH.
122 |7 JIaGoparopHnas padota Ne 2 «3yueHue
SIBJICHUS DJICKTPOMArHUTHOW WHTyKITHH.
123 |8 SIBneHne caMOMHIYKINH. I.11
NHIyKTUBHOCTB. DHEPTHsI MATHUTHOTO
TIOJISI TOKA.
124 |9 KonTponsnas padota Nel no teme
«MarauTHoe 1oJjie. DJIeKTpoOMarHuTHas
WUHIYKLIUS.
2 Koseb6anusi u BoJTHbBI 17
2.1 MexaHuyeckue KoJieOaHusi 3
211 |10 Cpoboanbie kosebanust. ['apmMoHUUecKue I1.13-14
KoJieOaHusl.
212 |11 JlabGopaTtopHas pabota Ne 3 «Onpenenenue
YCKOpPEHUs1 CBOOOTHOTO MaJIeHUsI IPU
MTOMOIIY MasiTHUKA.
213 |12 3aTyxaromue U BBIHYK/ICHHbIE KOJICOaHMS. I1.16
Pe3onanc
2.2 JIeKTPOMArHUTHBIE KOJIeOaHusl 6
221 |13 CB0OOIHBIC PJICKTPOMArHUTHBIC I1.17-19
kojebanus. 'apmMoHnyeckue
AIIEKTPOMArHUTHBIE KOJIeOaHus B
KojebaTenbHOM KOHTYpe. Popmyna
TomcoHa.
222 |14 IlepeMeHHBIN AIIEKTPUYECKUN TOK. I1.21
Pe3uctop B 11eNK MepeMEeHHOT0 TOKa.
223 |15 KoHnpaeHncarop u karylka HHIyKTUBHOCTHU [1.22

B IICIU IICPEMCHHOI'O TOKa




224 |16 Pe30HaHC B 3J1EKTPUYECKOH LIEMH. 11.23

225 |17 I'enepaTop nepeMeHHOro TokKa. I1.26
Tpanchopmarop.

226 |18 [IpousBocTBo, epenava u [1.27
oTpeOICHNE MIEKTPUUECKON DHEPTUU

2.3 MexaHu4ecKue BOJHbI 3

231 |19 BonHoBble siBiIeHUs. XapaKTepUCTUKU [1.29
BOJIHBL

232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 WnTtepdepennus, nudpakuus u I1.33
MOJIIPHA3AIINSL MEXaHUYECKUX BOJIH.

2.4 JIEKTPOMATHUTHbIE BOJHBI B

241 |22 DNEeKTPOMarHuTHOE TOJIE. I1.35
DJIeKTPOMArHUTHAS BOJIHA.

242 |23 Nzo6perenune pagno A. C. [TonoBbim. I1.36-38
[IpuHnune! paguoceszn. Moaynsnus u
JETEKTUPOBAHUE.

243 |24 CBO#ICTBA DJIEKTPOMArHUTHBIX I1.39-40
BOJIH. PacripocTpaHeHue paauoBOJIH.
Pagnomoxarus.

244 |25 ITousarue o teneBuneHnu. Pazsurue [1.41-42
CPEZCTB CBS3H.

245 |26 KontponbHas padota Ne2 o teme
«KonebaHus u BOJHBI.

3. Onruka 13

3.1 CaeTtoBble BOJIHBI. 'eomeTpuyeckas u 11
BOJIHOBAsI ONITHKA

311 |27 Ckopocts cBera. [Ipunnun ['rolirenca. I1.44-45
3aKOH OTpaKEHHUs CBETA.

3.12 |28 3akoHbl IpenoMiieHus ceeta. [lonnoe I1.47-48
OTpa’KeHHE CBETA.

3.13 |29 JIaGopatopHas pabota Ne 4 «M3mepenue
MOKa3aTess MPEIOMIICHHSI CTEKIIa.

3.14 |30 JIunssl. [TocTpoenue n3obpaxkeHuil B I1.50-51

nuH3e. Dopmysna TOHKOH JIMH3BL.
YBenuyeHue JIMH3bIL.




315 |31 JlaboparopHas pabota Ne 5 «OmnpenencHue
OTNITUYECKOU CUIIBI U (POKYCHOTO
paccTostHus COOMPAIONICH JTMH3bI»
3.16 |32 Jucnepcus ceera. IHTepdepeHnns crera. [1.53-54
3.1.7 |33 Hudpaxmus ceera. Jnudpakunonnas [1.56-58
peméTKa.
3.18 |34 Jlaboparopuas padota Ne 6 «3mepenue
JUTMHBI CBETOBOY BOJIHBIY.
319 |35 JlaboparopHas pabora Ne 7 «Omenka
nH()OPMAMOHHON EMKOCTH KOMITAKT-
mucka (CD)».
3.1.10 | 36 Pemenue 3amau o teme «MuaTEpdepeHnns
1 Tudpakius CBETa.
3.1.11 | 37 [TonepeyHOCTH CBETOBBIX BOJIH. I1.60
[Tonspuzanus ceera.
3.2 N3aydenune u cnekTpsl 2
3.2.1 |38 Buapr nznyuennii. ctounuku [1.66-67
cBeTa. CEeKTPhI U CIIEKTPaIbHBIN aHAIU3.
JlabopaTtopHnas pabora Ne 8 «Habmronenne
CIUTONITHOTO W IMHEWYATOTO CIIEKTPOBY.
3.22 |39 [IIxaJia 371€KTPOMArHUTHBIX BOJIH. I1.68
4 OCHOBBI CHIEIHAIBHOI TEOPHH 3
OTHOCHTEJIbHOCTH
4.1 OCHOBBI CHIEIHAIBHOI TEOPHH 3
otHocuteabHocTu (CTO)
411 |40 3aKOHBI AIEKTPOMHAMUKHI U TIPUHITUTL [1.61-62
oTHOcHTeNIbHOCTH. [locTynaTel Teopun
OTHOCHTEJIbHOCTH.
412 |41 OCHOBHBIE CJIEICTBHS U3 NIOCTYJIATOB I1.63-64
TEOPUU OTHOCUTEILHOCTH.
DNeMEeHTHI PENSITUBUCTCKON TMHAMUKH.
413 |42 KonTtponrHas padota Ne 3 o teme
«Onrtuka.»
S. KBanToBas ¢pusuka 17
5.1 CBeToBbIE KBAHTHI 4
5.1.1 |43 CBetoBble KBaHTbI. POTOIDDEKT. 11.69




512 |44 [Tpumenenne porordpdexra. DOTOHBI. [1.70-71
KopryckymsipHo-BOTHOBOMW AyaJin3M.

513 |45 HaBnenue ceera. XuMHYECKOE JACHCTBUE I1.72
CBeTA.

514 |46 Pemenue 3agau o reme «CBETOBBIE
kBaHTBI. DoTO>PheKT?.

5.2 AToMHas QU3UKa

521 |47 Crpoenue atoma. OnbITel Pezepdopaa. I1.74

522 |48 KBanrtoBsie noctynarsl bopa. Monens I1.75
aToMa Bojopoa no bopy.

523 |49 Jlazepsl. I1.76

5.3 dDu3nKa aTOMHOI0 si/Apa

531 |50 CtpoeHre aTOMHOTO siipa. SIepHbIe CHITHI. I1.78-80
DHeprus CBS3M aTOMHBIX SIJIEP.

532 |51 PanmoakTBHOCTE. BUIBI palMOaKTHBHOTO I1.82-83
W3ITyYEHUSI.

533 |52 3akoH paaroakTHBHOTO pacnanaa. [lepuon I1.84
noJtypacnaja.

5.3.4 |53 MeToapl HAOMIOACHUS U PETUCTPAITUN I1.86
AJIEMEHTaPHBIX YACTHII

535 |54 HckyccTBeHHAs! paiMOaKTUBHOCTD. I1.87
SnepHble peakiuu

536 |55 Jlenenwe siaep ypana. LlenHas peakmus I1.88-89
JeneHus. S aepHbIil peakTop.

5.3.7 |56 Tepmosinepubie peakiuu. [IpumeneHue I1.90
SIEPHON PHEPTHH.

5.3.8 |57 buonorndeckoe neicTBHE pagroaKTUBHBIX [1.92-94
W3IIy4YEeHHUII.

54 JJieMeHTapHbIE YACTHIBI

54.1 |58 Tpu stana B pa3BuTHn GU3NKU I1.95-96
aIieMeHTapHbIX yacThil. OTKphITHE
MO3UTPOHA. AHTUYACTHIIBL.

54.2 |59 KonTtponrHas padota Ne 4 o reme
«KBanToBas ¢puzukay.

6. Crtpoenne BcesieHHOI




6.1

CoJuaHeuyHnasi cucremMa.

6.1.1

60 BuauMeie nBrKeHns HEOESCHBIX TEIL. 11.99-100

3axonsl Kemepa. Cucrema 3emus-Jlyna.

6.1.2 |61 duznyeckas IpUpoJia IIAHET U MaJIbIX [1.101
ten CoNHEYHOU CUCTEMBI.

6.2 CoJiHIle ¥ 3Be3/IbI

6.21 |62 Counrre. I1.102

6.2.2 |63 OcCHOBHBIE XapaKTEPUCTUKU [1.103-
3BE3/1. DBOJIIOIHS 3BE3/: POKIACHHE, KU3HB 105
U CMEPTH 3BE3N.

6.3 Ctpoenne BcegenHoii

6.3.1 |64 | Mueunsiii [Tyrs — Hama [anakTuxa. I1.106-
[anakThKy. 107

6.3.2 |65 Ctpoenwe u 3Bosronns BeeneHHOH. I1.108-

109

7. IloBTOpEHHE

7.1.1 |66 Enunas ¢usnyeckas kapTuHa Mupa

7.1.2 |66 Enunas dusnyeckas kaptuHa Mupa

Pe3eps




