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[HosicHuTeAIbHAA 3aNINCKA

Pabouas mporpamma mo kypcy «@Pusuka s 11 kmaccoB o0mieoOpa3oBaTeNbHBIX YUPEkKACHUH
(yrnyGuieHHBIH YPOBEHbB), COCTaBJIEHA Ha OCHOBE:

- ®enepanbrHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepannny;

- ®denepalibHOTO TOCYAAPCTBEHHOT0 00pa30BaTENbHOIO CTaHIApPTa CPEeaHEro obimiero oOpa3oBaHMS,
YTBEP)KICHHOTO MprukazoM MunoOpHayku Poccun ot 17 mast 2012 1. Ne 413;

- [Ipukaza MwunucrtepctBa obOpa3zoBanus u Hayku P® ot 30 aBrycra 2010 r. N 889 "O BHeceHun
M3MeHeHUH B (enepaibHbIA 0a3MCHBIA y4eOHBIM TUIAaH W TPUMEPHBIC YyYeOHBIE TIUIaHBI IS
oOpasoBarenbHbIX yupexaeHuit Poccuiickoit deneparuu, peanu3ylomuUXx MTPOTPpaMMBI  OOIIETO

o0pa3zoBaHMs, YTBepXkKIeHHbIE pUKka3oM MunucrepcTBa odpasoBanus Poccuiickoii @enepauuu ot 9
mapra 2004 r. N 1312 "O06 yrBepxxaeHnn (peaepanbHOro 0a3ucHOro yuyeOHOTO IUlaHa U MPUMEPHBIX
yueOHBIX IUIAaHOB Ui O0O0pa3zoBaTeNbHBIX yupexaeHuil Poccuiickoit ®enepauuu, peann3yromumx
nporpaMmsl oomiero oopazoBanus';

- denepanbHOro TMEpeyHs y4eOHHMKOB, JOMYIICHHBIX K HCIOJB30BAHUIO TMPH PEAM3ANA HWMEIOUIUX
rOCy/IapCTBEHHYIO aKKpEeAWUTALUI0 00pa3oBaTeNbHBIX MPOTrpaMM HAYaIbHOIO OOIIEro, OCHOBHOTO
ob1iero, cpeaHero oOmero oOpa3oBaHUS OpPraHMU3ALMSAMH, OCYLIECTBISIONIMMU 0Opa30BaTEIbHYIO
NEATEIIbHOCTh, YTBEPKACHHOT0 Mprka3zoM Munnpocsemenus: Poccuu ot 20.05.2020 Ne 254;

- yaeOHoro miaHa AanukoBa jmies Ha 2021-2022 yueOHbli TOS;

- nporpamMMbl BociuTanust AHn4ukoBa juies Ha 2021-2022 yueOHbIi ro.

PaGouast mporpamma mo kypcy «®Pm3uka mis 10-11 kmaccoB 001meoOpa3oBaTENbHBIX YUPEKICHUN
(yrnyOiieHHBIH ~ ypOBEHbB)», COCTaBJI€Ha B COOTBETCTBUM ¢ DenepaldbHBIM  TOCYJapCTBEHHBIM
oOpasoBarenbHBIM cTaHAapToM cpeanero obpaszoBanus (PI'OC), Ha ocHOBE MpOrpaMMbl MO peaAKIIHEH
KacesnoBa B.A., nonymiennoit MunmncrepctBom obpa3oBanus U Hayku Poccuiickoit denepanuu.

OOm1ast xapaKTepUCTHKA MTPeIMeETa

N3ydenne Gpu3UKU KaK NIKOJIBHON TUCIUIUIMHBL, TTITABHBIM 00Pa30M, OCHOBBIBAETCS HA TOM, UTO (hHU3HKA
SBIIAETCA HAYKOHM, M3ydarouieil Haubosnee obmue U QpyHAaMEHTaJIbHble 3aKOHOMEPHOCTH, ONPEIESIONnne
CTPYKTYpY U 3BOJIOIHUIO MaTepUaIbHOTO Mupa. DPusnka u e€ 6a30BbIe TCOPUH: «KJIACCUYIECKAsT MEXaHUKay,
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«TepMOJMHAMUKA W  CTaTUCTUYecKas  (QU3MKA», «KIACCHYeCKas  dJJICKTPOJUHAMHKA»,  «TCOPHS
OTHOCHUTEIIbHOCTHY, «KBAHTOBAsI MEXaHUKa SBIJIAIOTCS MOJIEIbHBIMU IPUMEPAMHU, PACKPBIBAIOIIUMHU CMBICI
MOHSITHSI €CTECTBEHHOHAYYHOE 3HAHHME. JTU O0JIACTH YEJIOBEUYECKOTO 3HAHUS HE MPOCTO JIEKAT B OCHOBE
HAyYHOTO MHPOBO33PEHHUS, HO TAKXKE MPEICTABISIOT COOON Ba)KHBIM HUCTOPHUUECKUM MpPHUMEp SBOJIIOLUH
HAyYHOTO 3HAHUS ¥ METOJIOB TOJy4YeHUSI OOBEKTUBHOTO MIO3UTUBHOTO 3HAHUSI O MUPE.

[Tepeuncrnennpie GU3NIECKHE TEOPUH — 3TO HE IPOCTO CyMMa 3HAHUN 00 YyCTPOHWCTBE MaTepUaIbHOTO
mupa. Kaxxgas u3 HUX HeceT B ce0e MaTeMaTHIeCKYI0 MOJIEIb, CBOJUMYIO K CHCTEME OCHOBHBIX TIOJIOKEHUH,
aKCHMOM M TIPaBWJI BBIBOZA, OOJAMAIONIYI0 KaK OOBSCHUTEIHHON, TaK W ABPUCTUYCCKON CUIIONW. BBIBOABI,
MOJIyYeHHBIE B paMKaxX (U3MYECKHX TEOpUH ACTyKTUBHBIM METOAOM, OOBSCHSIOT M MPEACKA3bIBAIOT
SMIUpUYECKH HaOmonaemble (akThl U siBieHUA. PU3MKa KaK IIKOJbHAS JUCUHUIUIMHA JAeT YHUKAJIbHYIO
BO3MOKHOCTh MPOJIEMOHCTPUPOBATh YYalIUMCS 3TO COOTBETCTBHE MEXKAY CTPOrol MaTeMaTH4YecKOU
MOJIETIbI0O U pealbHO HaOMI0JaeMbIMU SIBIICHUSIMU KaK B JEMOHCTpAIMsIX ONBITOB, TaK M B paMKax
nabopaTopHbIX padoT. IToCKoIbKY B OCHOBE ONMCAHUS U OOBSICHCHHS HAOJIOJaeMbBIX SIBIICHHM JICKUT
MaTeMaTHUYeCKU CTPOras MOJENb, YYalUMCS ISl YCIHEIIHOTO YCBOEHHS Marepuayia TpeOyeTcs CTPOUTH
CIIOKHBIE, JIOTUYECKH CBS3aHHBIE IIETIOYKM BBICKA3bIBAaHUM, YTO TpeOyeT OT ydaluxcs HaBbIKa
CaMOCTOSITENIbHOM TOCTAaHOBKM MpPOOJIEM U HX JIOTUYECKOTO pa3pelieHHs] OJHOBPEMEHHO CpeACTBaAMU
«CyXOit» MaTeMaTHKH, ¥ OOBIZICHHOTO SI3bIKA.

Takum 00pa3om, n3ydeHnne GU3MKHA B paMKax Kypca 001eo0pa3oBaTeIbHON CpeaHEH MKOJIbI CIIOCOOHO
chOopMHUPOBATh Yy yYalIEroCsi HAYYHYIO KapTUHY MHPA, «BOOPYKHTH» IIKOJIbHHKA HAyYHBIMA METOHAMH
MO3HAHUS, II0Ka3aTh, COOTHOCATCS S3BIKOBOM W MaTeMaTHYeCKUW (JOTMYECKUil) YpOBEHb OIMCAHMS
OOBEKTUBHON pPEaNbHOCTH, YTO, HECOMHEHHO, SIBIISETCS MPUHIMIHAILHO BaXXHHIM M B TyMaHUTAPHBIX
JTUCHUILTMHAX, HE TOBOPS YK€ O TOM, UTO 3HaHHE (PU3NUECKUX 3aKOHOB HEOOXOIUMO sl M3YYeHHUs] XUMHH,
OmoJioruu, pusuveckoii reorpaduu, TeXHOJOITHH.

[Tpu >TOM OJHUM U3 LEHTPATBHBIX MOMEHTOB MPHU M3YYEHUU (PU3UKH SBIISETCS BJIAJICHUE LIKOJIbHBIM
MaTeMaTHYECKUM almnapaToM: TaK JJis OTIMCAHUS IBIKEHUS, a TAKXKE I BBEJICHHS MOHATHS cujla TpeOyeTcs
BJIJICHHE TIOHATHEM BEKTOpa, 3HAHUEM €ro CBOMCTB, JUIsl ONUCAHHWS TapMOHUYECKUX KoyieOaHUil,
MEPEeMEHHOTO TOKa ¥ ONTHKH TpeOyeTrcs 3HaHWE OCHOB TpHUrOHOMeTpuH. Jlns TrpaMOTHOrO U
MOCJIEI0BATEIBHOTO OMUCAHMSI MOHATHUSL CKOPOCTb, ISl OOBSICHEHUS 3aKOHA 3JIEKTPOMArHUTHOW MHIYKIIMU
TpeOyeTcst BIaJeHUEM MMOHSITHEM «IIPOU3BOIHAS» HA IIEMEHTApPHOM YPOBHE.

H3yuenue ghuszuku 6 cmapuieil wiKoe Ha y2ayo1eHHOM YPOGHE HANPABIEHO HA 0OCIMUMCEHUE Ce0YIOUUX
uenei:

6 HAnpaeIeHUU TUYHOCHHO20 PA3GUMUA:

® CO3JaTh YCIIOBHS Ul MHTEJUICKTYaJbHOTO Pa3BUTHS, (POPMUPOBAHUS JIOTHUECKOTO U aOCTPAKTHOTO
MBIIIJICHHS Y IIKOJFHUKOB KaK OCHOBBI UX JanbHeiero 3¢ ekruBHOro ooyueHus;

® CO3IaTh YCIIOBHS IS Pa3BHUTHUS MO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYAJIBHBIX U TBOPUYECKUX
CHOCOOHOCTEH B TIpoliecce penieHust PU3NUECKUX 3a1a4 U CaMOCTOATEIBHOTO PUOOPETEHNSI HOBBIX
3HaHUH, BBIMOJHEHUS SKCIEPUMEHTAJIBHBIX HCCIEIOBAaHUN, MOATOTOBKH MOKIAIOB, pedepaToB U
JIPYTUX TBOPUYECKUX PaboOT;

® Da3BUTh HABBIKM KPUTHYECKOTO MBIIUICHUS, KYJIbTYphl PEYH, CIIOCOOHOCTH K MBICICHHOMY
IKCIIEPUMEHTY;

e chopMHUpPOBATH MPEJCTABICHUS 00 WHTEIUICKTYaJIbHOW Y€CTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K
IPEOIOJICHUIO MBICTUTENBHBIX CTEPEOTUIIOB, BRITEKAIOUINX M3 OOBIACHHOTO OIIbITA;

® BOCIHUTATh KayecTBa JMYHOCTH, OOECIIECUYMBAIONINE, CIIOCOOHOCTh MPHHUMATh CAMOCTOSTEIBHBIC
pelIeHHS,

e chopMHPOBATH HABBIKU OLIEHKU PE3YJIBTATOB COOCTBEHHOM JEeSITEIBHOCTH;

® DPa3BUTh UHTEPEC K NMO3HABATEIBHON IEATEIbHOCTH, K HAYKE;

® DPa3BUTh MAaTEMaTHYECKUE CTIOCOOHOCTH.



6 Memanpewnemnom Hanpaesienuu:

pa3BUTh IpeJCTaBIeHUE O (U3MKEe KaK (opMe OMUCAHUS U METOJE MO3HaHUS ACHCTBUTEIHHOCTH,
CO3/1aTh YCIIOBUS AJIsl IPUOOpETEeHNs OMbITa GOPMHUPOBAHUS HAYYHON KapTHHBI MUPA;
chopMHpOBaTh MPEACTABICHUNA O (PU3HMKE KaK 4aCTH MHUPOBOHM KyJbTYpbl, O 3HAUCHUH (PU3MKH IS
00IIECTBEHHOTO IIporpecca u €€ MeCTe B COBPEMEHHOMW ITUBUITH3AIINH;

o0ecreunTh TMPOYHOEC W CO3HATEIBbHOE BIAJCHUE CHUCTEMOW (U3MYECKUX 3HAHUW WU YMEHUH,
HEOOXOIUMBIX I IPUMEHEHHSI B IPAKTUUECKON EATEIbHOCTH, JIJISl U3YUEHU S CMEXHBIX JUCLUILINH,
JUTSI TIPOJTOJDKEHUST 00pPa30BaHuS;

chopMupOBaTh CIIOCOOHOCTH MPUMEHSTH 3HAHUS IO (PU3UKE NIJIs1 CAMOCTOATEIILHOTO MPUOOPETEHUS U
OIICHKU JIOCTOBEPHOCTH HOBOW uWHPOpManuu (U3NYECKOTO COACPKAHUS, HCIIOIb30BAHUS
COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTUHN /7S TOMCKA, NepepadOTKH U NMpeabiBIeHUs Y4eOHOI
U HAYIHO-TIOMYJISIpHOU nH(pOpMarmu;

o0ecreynTh HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHHH A pelleHUs NpPaKTHUYeCKuX,
JKU3HEHHBIX 3aJlady, palUOHAIBLHOTO MPUPOJONONb30BAaHUS M 3alIUTHl OKpPYXKAlolel cpeapl,
obecrnieueHns 0€30MaCHOCTH JKU3HEICATETHHOCTH YeJIOBeKa 1 00IIEeCTBa.

6 npe@memnom HanpaesienHuu:

o0ecreunTh YCBOCHUE 3HAHUK | MPEICTABICHUH O:

o Metonax GU3MKU Kak (hOpMe HAYYHOTO TIO3HAHUS TTPUPO/IBI;

o (yHIAMEHTAJIBHBIX MOHATHUAX, 3aKOHAX M MX B3aHMMOCBS3U B paMKaX COBPEMEHHOU (pu3nyeckon
KapTUHBI MHpa: CBOMCTBAX BEIIECTBA U MOJIs, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
OUHAMHYECKUX M CTAaTHCTUYECKUX 3aKOHAX TMPHUPOMABI, JJIEMEHTAapHBIX YacTULaX U
(dbyHIaMEHTATBHBIX B3aUMOJICUCTBUSIX, CTPOCHUH M SBOJIIONMH BeeneHHoi;

O OCHOBHBIX (DHM3MUYECKHX TEOpPHUAX: KIACCHUYECKOM MEXaHHKE, MOJCKYISIPHO-KHHETHYECKON
TEOpUH, TEPMOJUMHAMHUKE, KIIACCUYECKOW  DJIEKTPOJMHAMHUKE, CIEUUAIbHOH  TEeopHuH
OTHOCHTEIIbHOCTH, KBAaHTOBOM TEOpUH, KaK O B3aUMOCBS3aHHBIX (YHIAMEHTAIBHBIX OCHOBaX
€CTECTBEHHOHAYYHOT'O 3HAHMUS;

copMHpOBATH CHOCOOHOCTh MPUMEHSTH 3HAHUS 10 (PU3UKE IJs1 OOBSCHEHMS SBICHUNA MPUPOIHI,

CBOWCTB BEIIECTBA W MO, MPUHIMIIOB PaOOThl TEXHUYECKHX YCTPOMCTB, peHICHUs (HU3MUYECKHX

3ajad,

o0ecreynTh OBJIAJICHUE YMEHHUSIMH IIPOBOJUTH HAONIONEHMs, IUIAHUPOBAaTb M  BBIMOJHATH

HKCIEPUMEHTBI, 00padaThIBaTh Pe3yslbTaThl U3MEPEHHM, BBIABUIAaTh T'MIIOTE3bI U CTPOUTH MOJEIIH,

YCTaHABIIMBATh TPAHULIBI UX PUMEHUMOCTH, IPUMEHSTh U UCIOJIb30BaTh MaTeMaTUUECKUN armapar

IUIsL OTIMCaHUST (PU3UYECKUX SBICHUM.

[Iporpamma HampaBieHa Ha (OPMHPOBAHHE Y IIKOJBHUKOB OOLICY4eOHBIX YMEHUH M HaBBIKOB,

YHUBEPCATBHBIX CITIOCOOOB ACATEILHOCTH U KJIIOYEBBIX KOMIETEeHIMH. [IpropuTeTamu 1st IKOJIBHOTO Kypca
(bU3UKN ABIAIOTCA:

Ilo3nasamenvuasn u npakmu4ieckas 0esAmMenbHOCHb:

Hcnonp3oBanue i MO3HAHUS OKPYKAIOUIETO MHPA PA3JIMYHBIX €CTECTBEHHOHAYYHBIX METOJIOB:
HAOIIOICHUs, U3MEPEHHUS, YKCIIEPUMEHTA, MOJICTTHPOBAHHS;

(dbopMHUpOBaHUE YMEHUH pa3nuvarh (HaKThl U TUIOTE3bI, IPUYMHBI U CIICACTBHUS, JOKA3aTEIbCTBA U
000CHOBaHUS, 3aKOHBI I TEOPUH;

OBJIaJICHUEC aACKBATHBIMU criocobamu pemiCHUA TCOPCTUUICCKUX U SKCIICPUMCHTAJILHBIX 3a1a4;

MpPUOOPETEHNE ONbITa BBIIBWKEHHUS THUNOTE3 i OOBSICHEHHS W3BECTHBIX (HAKTOB H JUId
AKCIIEPUMEHTAJILHOM MPOBEPKU ITHX (HAaKTOB;

NPHOOPETEHHE OIBITa BBIPAKEHUS MATEMAaTHYECKUX U JIOTHYECKMX IOCTPOCHHH CpeICTBAMU
OOBIJICHHOTO SI3BIKA;



Hm[mpmauuonno-xommyﬂukamutma}l 0esAmenbHOCHb:

e lcnonb30BaHue Ui PELICHUS TO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 337[au pa3IMYHBIX HCTOYHHUKOB
uHpopMaIMU: Y4eOHUKOB; MMOCOOMH; SHIMKIONEIUI; MHTEPHETAa; ayJUOBHU3YaJIIbHOM MNPOIYKIHUU
(oOyuarommx BuIe0(ParMeHTOB), HHTEPAKTUBHOTO KOHTEHTA (BUPTYAIbHBIC MOJICIIN M BUPTYaTbHBIN
1a00paTOPHBII IPAKTHKYM).

L4 HpHOGpeTeHI/Ie OIIbITa BCACHUA M HCIIOJIB30BaHUsA KOHCIICKTA CHOCOGCTBYGT Pa3BUTHUIO HABBLIKOB
HU3BJICUCHUA, CUCTCEMATHU3allu1 I/IH(l)OpMaI_[I/II/I, HU3BJICUCHUSA KIITFOUYCBbBIX I/IH(i)OpMaI_[I/IOHHBIX 00BEKTOB.

e BsaumopneiicTBHe C IPYrMMHU yYallUMHCA B paMKax NPOBEICHUS JTa0OPATOPHBIX M MPAKTUYECKUX
pabot, mpu paboTe B rpymmnax (IpynnoBoe peleHue 3a1a4, padoTa B IpyImax).

e KoMMyHMKanus ¢ IpenosaBaTeieM B paMKax MPAaKTUYECKUX U 3aUETHBIX 3aHATHI.

e [IpuoOperenue omnbiTa MyOIMYHBIX BHICTYIUICHUH Mepe]] OOBIION ayTUTOPHEH.

Peghnexcuenan oeamenvnocmo:

® BJIAJICHUE HABBIKAMHU KOHTPOJII M OLUEHKU CBOEH JEATEIIbHOCTH, YMEHHUEM MPEIBUAECTH BO3MOKHbIC
pe3yJIbTaThl CBOUX JICHCTBUIL

® OpraHusanusa Y‘I66HOI>'I JACATCIIBHOCTH: IIOCTaHOBKa  IICJIH, IJIaHUPOBAHUC, OMMpCACIICHUC
ONTHUMAJIBHOT'O COOTHOCHUA LCIIU U CPCACTB.

° B.HaIIeHI/IG HaBbIKaMU KOPPCKIOUH cBocit ACATCIBHOCTH HAa OCHOBC aHAJIM3a U OLICHKU PC3YJIbTATOB
BBITTIOJTHEHHOM pa6OTBI HUX COOTHCCCHHA C IIOCTAaBJICHHBIMU L CIAMMU.

I'maBHOH 1enbl0 00pa3oBaHuUsl SBJSETCS pa3BUTHE peOCHKAa KaK KOMIETEHTHOW JIMYHOCTH IyTEM
BKJIIOYEHHS €ro B pa3IM4YHble BHJbl LIEHHOCTHOW 4YEIOBEUECKOW JeATEeNbHOCTH: yuyeOa, IO3HaHu,
KOMMYHHKAIUsI, MpOo(pEeCCHOHATBHO-TPYIOBOMH  BBIOOP, JIMYHOCTHOE  CaMOpPA3BUTHE, LIEHHOCTHbBIE
OpPHEHTAIMH, MOMCK CMBICIOB >KHU3HENEITeAbHOCTH. C 3TUX MO3UIMH 00ydyeHue paccMaTpuBaeTcs Kak
IIPOLIECC OBJIAJICHUSI HE TOJIBKO OIPENCICHHON CyMMOW 3HAHHUW U CHUCTEMOW COOTBETCTBYIOIIUX YMEHHUU U
HaBBIKOB, HO M Kak Ipolecc OBIaJcHUs KommereHIMsAMH. Ha ocHoBanum TpeOoBaHuii PenepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIIbHOTO CTaHAAPTA B COJCPKAHUN KaJICHIaPHO-TEMaTHYECKOTO IJIAHUPOBAHUS
IIPEIONaracTCs pealu3oBaTh AaKTyalbHBIE B HACTOSINEE BpEMS KOMIIETCHTHOCTHBIM, JIMYHOCTHO-
OPHEHTUPOBAHHBIH, JeSITeIbHOCTHBIHN MOIXObI, KOTOPBIE ONPEEISIOT 33a4l 00yUeHUs:

1. npuoOpeTeHHe 3HAaHWMA W YMEHUW JJI WCIOJB30BAHHWS B TMPAKTUYCCKON JEATEIBHOCTH U
MMOBCEAHEBHOM KU3HU;

2.  OBIaJeHHE CTocoO0amMu IMO3HABaTEIbHON, WH()OPMAIMOHHO-KOMMYHUKATUBHOW M pPedIEeKCHBHOM
JACATCIIbHOCTH,

3.  OCBOEHHE MO3HABaTEJIbHON, HH()OPMAITMOHHOW, KOMMYHUKATUBHOM, pe(IICKCUBHON KOMITETCHITHA.

Komnemenmnocmuulii. nodxo0 orpenenseT Cileaylollue OCOOCHHOCTH NpPEIbsBICHUS COJEp/KaHus
00pa3oBaHMs: OHO IMPEJICTABICHO B BHUJEC TPEX TEMATUYECKHX OJOKOB, oOecreuuBarominx (HopMupoBaHHE
koMmreTeHIMil. B mepBoM Onoke mpeacTaBieHbl AMIAKTUYECKHWE €IMHUIBI, 00ecreduBaroline
COBEPILICHCTBOBAHHE HABBIKOB HAyYHOTO MO3HaHMA. Bo BTOpOM — OuIaKTHYECKHE E€IUHMIIBI, KOTOpHIE
COJIep’KaT CBeleHUs Mo Teopuu (U3MKU. OJTO coaepxkaHue oOydeHus sBIseTcss 0a3zoil [Uis pa3BUTHUS
MO3HABATEIbHON KOMIETEHIMH yyaluxcs. B TperbeM OJOKe NpeAcTaBiIeHbl MUIAKTUYECKHE €IWHUIIB,
OTpaXKalollie HWCTOPHIO pa3BUTHSA (GU3HKH, O0OECICUMBAIOIINE pa3BUTHE Y4YEOHO-TIO3HABATEILHON U
peduiekcuBHON KoMIeTeHIMU. TakuM 00pazoM, KaJeHIapHO-TEMAaTHYEeCKOE IJIAaHUPOBAaHUE 00ECHeunBacT
B3aMMOCBSI3aHHOE pa3BUTHE U COBEPIIEHCTBOBAHHE KIIOYEBBIX, OOLICHPEIMETHBIX U TMPEAMETHBIX
KOMIIETECHIIUH.

Juunocmnuan opuenmayus 00OpPA30BATEIBHOTO TMPOIECCA BBISBISECT MPUOPUTET BOCIUTATEIBLHBIX U
pa3BuBaromux 1eneil o0yueHus. CHoOCOOHOCTh YydalluXcCsli MOHUMAaTh MPUYMHBI M JIOTUKY Ppa3BUTUA
(U3HYECKUX TPOIECCOB OTKPHIBAET BO3MOXKHOCTH JJISi OC MBICJICHHOTO BOCIIPHUSITUSI BCETO pasHOOOpa3us
MHPOBO33PEHYECKUX, COLIMOKYIBTYPHBIX CUCTEM, CYIIECTBYIOIINX B COBpeMeHHOM Mupe. Crucrema yaeOHbIX
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3aHSATHUH MPU3BaHA CIIOCOOCTBOBATH Pa3BUTHIO JMYHOCTHON CaMOMICHTH(PUKALINN, TYMAaHUTAPHOH KYJIbTYPHBI
HIKOJIbHUKOB, UX MPHOOLICHUIO K COBPEMEHHON (DPM3MUYECKON HayKe M TEXHHMKE, YCHJICHHIO MOTHUBALUM K
COLIMAJIbHOMY ITO3HAHUIO ¥ TBOPUECTBY, BOCHUTAHHUIO IMYHOCTHO U OOIIIECTBEHHO BOCTPEOOBAHHBIX KaYeCTB,
B TOM YHCJIE TPaXXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JeamenvHocmuplit.  no0xo0 OTpakaeT CTPATETHI0 COBPEMEHHOW  0Opa30BaTEIHbHOW  MMOJTUTHKU:
HGOGXO,[[I/IMOCTL BOCIIMTAHUS YCJIOBCKA U I'paKJaHUHA, HHTCTPUPOBAHHOIO B COBPEMCHHOC EMY OGH.IGCTBO,
HAIEJICHHOTO Ha COBEPIICHCTBOBaHUE ATOro odmiectBa. CuctemMa ypoKoB COPHEHTHPOBAHA HE CTOJILKO Ha
nepefayy «roTOBBIX 3HAHUN», CKOJBKO Ha ()OPMHPOBAHME AKTHBHOM JMYHOCTH, MOTHBHPOBAHHOW K
camMo00pa3oBaHUIO, OO0JaNaloUIel OCTATOYHBIMU HaBbIKAMU U TICUXOJIOTUYECKUMHU YCTAaHOBKaMHU K
CaMOCTOSITEIbHOMY TIOMCKY, OTOOpY, aHAINU3Y U UCHOJIb30BAHUIO HH(OPMAIH. DTO IOMOXKET BBITYCKHHUKY
a/IalITUPOBAThCS B MUPE, T1ie 00beM HH(POpPMAIIMK PacTeT B TEOMETPUUYECKOM MPOrPeCCuu, re ColraibHas U
HpO(l)eCCI/IOHaJIbHaH YCHCIIHOCTh HAIIPAMYIO 3aBUCAT OT MO3UTUBHOI'O OTHOIICHHUA K HOBALUAM,
CaMOCTOSITENIbHOCTH MBIIIJICHHUS] © MHUIIUATUBHOCTH, OT TOTOBHOCTH MPOSIBIISITh TBOPUECKUN OIXO K JIeTy,
HUCKAaTb HCCTAHAAPTHBIC CHOCO6I>I peuicHu-d HpOGHGM, OT TOTOBHOCTU K KOHCTPYKTUBHOMY BSaHMOHeﬁCTBHIO
C JIFOJIBMHU.

MecTto npeamMera B y4eOHOM IJIaHe

C ydeToM H3MOKEHHON BbIIE CHEUM(UKM KOHTHHIEHTA YYaIIHMXCs, HAJHUUS y4eOHO-METOJHUYECKOrO H

MaTepUaJIbHO-TEXHUYECKOTO obOecreueHusi MporpaMMmbl B AHHWYKOBOM JIMIIE€, HAKOIUJIEHHOTO OIbITa

npernoiaBaHust PU3NKK B AHUYKOBOM JIMIIEE B aBTOPCKYIO IIPOTrPaMMy BHECEHBI CIICAYIOIINE U3MEHEHHUS:

1. B TeMy «DneKkTpoJrHaMUKa» BBEIEHO 14 4acOB BBOJHOTO MOBTOPEHUS MO TEME «DJIEKTPOCTATKAY

2. Tema «lIlocTOsSHHBIN 53I€KTpUUYECKHM TOK» pacmupeHa c¢ 16 no 29 uacoB. B Temy BBeneHa
JIOTIONIHUTENbHAS J1abopaTopHas pabora «/3MepeHue 3apsiga OJHOBAJIEHTHOTO HMOHA», YBEIWYEHO
BpeMs Ha pelieHue 3a1a4, Pacmmpen 0710k «QIEKTpHUUECKUI TOK B pa3IMYHBIX Cpelax»

3. Tema «MarnutHoe noje» cokpaiieHa ¢ 12 no 10 yacoB 3a c4eT ymioTHeHusA. YacTb TeM MepeBeIeHO
B TEMY «DJIEKTPOMArHeTU3M»

4. Tema «2neKTpoMarHeTU3M» pacimpena ¢ 8 10 13 yacos.

Tema «DnexTpuueckue Henu NepeMeHHoro» pacuupesa ¢ 9 go 11 gacos.

6. Tewmbl «3nydeHne U mMpUeM IEKTPOMArHUTHBIX BOJIH paano u CBU-nuamazona (7 4)» u «BomHoBas
ontuka (8 4)» 0ObeAMHEHBI B O/IHY OOIIYI0 TeMY «DJIEKTPOMArHUTHBIC BOJIHBI, BOJHOBAs ONTHKA» U
pacupenst 10 20 4acoB.

7. Tema «I'eomeTpuueckas onTuka» pacmupena ¢ 15 go 18 yacos

Tema «KBaHTOBas TEOpHs JIEKTPOMArHUTHOTO U3JTy4€HUs BEIIeCTBa» paciuupena ¢ 10 go 14 gacos.

9. Tembr «®u3uka atromHoro sapa (10 9)» u «3nemeHTapHbIe YacTUIB (6 4)» 00BEAUHEHBI B OOIIYIO
Temy «OCHOBBI SiZIEPHON (HU3UKUA U (DU3HKHU IJIEMEHTAPHBIX YaCTHID» W COKpamieHsl 10 114. 3a cuer
YIUIOTHEHHUS MaTepuara.

10. B cBs3u ¢ BBeieHHEM Kypca aCTPOHOMUHU KaK OTJENIBHOTO MpeaMeTa B IporpaMmy CpeiHero oouiero
00pa3oBaHMsl, Yackl, OTBOJMMbBIC HAa U3y4eHHE pazjiena «AcTpodusukay nepepacnpeacieHbl Mex1y
JIPYTUMHU TEMaMH.

N

*

OmncanHoe yBenn4eHHE y4eOHOrO BPEeMEHH BO BCEX TeMax CAEIAaHO ISl YBEIMUYCHHS KOJIMYECTBA
y4eOHBIX YacoB, OTBOJMMBIX Ha MPAKTHKY (peIIeHHe 3a/a4) U MPOM3BEACHO 3a CUET pe3epBa BPEMEHH,
000011afoIIero MOBTOPEHUS U, YACTUYHO 3a CYET BPEMEHH, OTBEACHHOTO B Iporpamme Ui (hPU3HIEcKOro
MPaKTUKyMa.

B 6a3oByro mporpammy B.A. KaceksnoBa 3a 11 kilacc BHECEHbI M3MEHEHHUS B YacCTH, Kacarolleics
(U3NUIECKOTO MPAKTUKYMa, YTO CBA3aHO C OCOOCHHOCTAMHU MPOBEACHUS JIAOOPATOPHBIX pabOT B AHUYKOBOM
munee. OrpaHMYeHHOE KOJIMYECTBO IIOCAZOYHBIX MECT B (U3MUYECKOH J1a0OpaTOpHH IPEIIoyiaraet
NPOBEACHUS psijia paboT ¢ pa3OMeHHeM Kjacca Ha JIBe YacTH U IPOBEAEHHs paboT MO Ouepeau ¢ KaKaoh
IPYIIOH, B TO BpeMsl Kak BTOPasi MOJIOBUHA TPYIIIBI pelIaeT TEOPETUIECKUE U MTPAKTHYECKHUE 3aJauu. Yachl,
HEOOXOAUMBIE JJIs1 TAKOTrO JeNieHHs, OepyTcsi M3 BpPEMEHH, IPEeIyCMOTPEHHOTO Ui (U3NUECKOTO
npakTukyma. Pazorenue kiacca Ha iB€ OJIOBUHBI IIPH IPOBEACHUH J1Ja00PaTOPHBIX padOT AaeT BO3MOKHOCTD



0oJee AeTanbHO 0OCYAUTH CYITHOCTh IPOBOAUMOM pabOTHI, @ TAK)KE MPOBEPUTH TOHUMAaHUE TEOPETUIECKOTO
000CHOBaHUS padoT.

[Tomumo storo, B mporpammy 11 kiacca BBeneH 0ok «BBoaHO-00001Iat0nIee MOBTOPEHUE IO TEME
"OnekTpocraTtuka. JlaHHBII OJIOK, KaK MOKA3bIBAET OTBIT, SABJISICTCS HEOOXOAMMBIM, IMTOCKOJILKY B 10 Kitacce
OH M3y4YaeTcs B MOCJEIHEW 4YeTBEpPTH. 3HAHMS, MOJYyUYEHHBIE MO 3TOM TeMe, KaK MpaBUJIO, OKA3bIBAIOTCS
HEJIOCTAaTOYHO 3aKpEIJICHHBIMH. B TO e BpeMs TBEp/IbIe 3HAHUS 110 TEMaM «QJICKTPUICCTBOY, «ITOCTOSHHBIN
TOK» U «MarHUTHOE II0JIE» OKAa3bIBAIOTCSA MPUHUMUIHUAIBHBIMUA MPU U3YYEHUH TEM <(QJIEKTPOMAarHUTHbBIC
KoJieOaHUsI W BOJIHBI», «BOJIHOBAsl OINTHKAa», «KBAHTOBas MEXaHWKa». Bpems, HeoOXoawmoe s ATOTO
MOBTOPEHUS OepeTcsi 3a CYeT MPEeAyCMOTPEHHOTO B 0a30BOM MOYPOYHO-TEMATHUYECKOM IUIAHHUPOBAHHUH
pesepBa, 0000IIAIOIIETO MMOBTOPEHHMS, a TAKKE KyTUIOTHEHHUS TEM.

Dopmbl opeanuzayuu y4eoHoll 0eamenbHoCmu

[Ipu peanuzanmu qaHHOM padboyelt ydeOHON MPOrpaMMBbl IPUMEHSIETCS KJIACCHO-YPOUHast CHCTEMa O0ydeHHUS.
Takum oOpa3oM, OCHOBHOH (OpPMOH OpraHuzalu yueOHOTO Mpolecca sBIsSeTcs Ypok. Pacmucanue B
AHUYKOBOM JIMIIEE COCTABIISAETCS TAKUM 00pa30M, UTO J1Ba U3 TPEX YPOKOB B HEJIEIO CIOBEHA B «IIapbl», UTO
MO3BOJISIET COBMEILIATh TEOPETHYECKHE 3aHATUS C NPAKTUYECKUMH, a Takxke, MpH HEO0OXOAMMOCTH,
YBEJIMYMBATH BPEMsI Ha BBITIOJHEHUE OT/ENIbHBIX TPEOYIOMNX ATUTEILHOTO BPEMEHH 3aJaHui.

[To popme npoBeneHUs ypOKU MOAPA3AEIIAIOTCS Ha:
e 3aHATHA NPEUMYILIECTBEHHO JIEKLIIMOHHOIO TUIA, KOTOPBIM BKIIOYAET:
o 5-10 MUHYT TOBTOpPEHHUS KJIIFOYEBBIX MOMEHTOB ITPOUIEHHOIO HA MPEABIAYIINUX 3aHITHSIX.
o 30-35 MuHyT OOBSICHEHHS YYUTEIEM HOBOTO MaTepualia ¢ UCIIOJIb30BaHWEM KJIIACCHOW JTOCKH,
ACMOHCTPAallMOHHOT'O OGOpy,[[OBaHI/I}I, BUACOMATCPHUAIIOB, PA3JATOYHBIX MaTCPUAJIOB.

3aHsTHS JEKIIMOHHOTO TUIIA MIOBOASITCS B MHTEPAKTUBHOM PEXXHMME B YCIOBUSX MOCTOSIHHOTO IMajora

C ayIUTOPUEN ydaluXCsl.

®dopma 00yueHus GpoHTAIBLHAS.

° HpaKTI/I‘-ICCKI/IG 3aHATHUA, 3aKIIIOYaromuecs HNPCUMYIICCTBCHHO B CaMOCTOATCIIBHOM PCIICHUU
yHqalmuMucda TEMAaTHYCCKUX 3aJdad C BO3MOXKHOCTBIO KOHcyHI:TaI_H/Iﬁ yHamuxcs MCKAY CO6OI>'I ucC
MpernojaBaTesieM.
®opmbl 00yUeHNS: HHANBUAYAJbHAS WK IPYNNOBas.

e Palora B rpymnmnax, B paMKax JaHHbIX YPOKOB TpYIINe y4alluxcs Mpejuiaraetes 3aaava, nmpoodaema niu
BOIIPOC JIJIsl TPYIIIIOBOTO 00CykaeHus. Pe3ynbratr paboTsl IpeacTaBiIsieTcs OT IPYIIbl B TUCbMEHHOM
¢dbopme WM YCTHO - OJHUM U3 YYaCTHUKOB T'PYIIIIHI.
dopma 00ydeHUs rpynnoBasi.

e JlaGoparopHbie 3aHSTHUS, HA KOTOPBIX yUYaIIHeCs:

O CaMOCTOATECIIBHO (B Ka4yeCTBC JOMAIIHETO SaI[aHI/ISI) OpCABAPUTCIIBHO 3HAKOMATCA C
OMHMCAHUSIMH JTAOOPATOPHBIX padoT,

O HEMOCPEACTBEHHO IMEpe] BBHINOJHEHHEM padOThl (HOPMYIHPYIOT LEH, €€ TEOPEeTHYECKOe
000CHOBaHUE, KPATKO OMUCHIBAIOT X0 PaOOTHI,

O B TMapax NPOBOAIT OKCIEPUMEHTH M C HCIOJIb30BaHHEM HAOOpPOB J1abopaTOpHOTO
o0opyIoBaHUS,

O CaMOCTOSITETHHO (B KaueCTBE JOMAIIIHET0 33/1aHus1) 00pabaThIBAIOT PE3yNIbTaThl H3MEPEHUH 1
TOTOBSIT OTYET.

®opmbl 00yUCHHS: HHAUBHAYAJIbHAS U IAPHASI.

e KoHTposnbHbIE, MPOBEPOUHBIE M CAMOCTOSITENIbHBIE Pa0OThI, HA KOTOPBIX YUYalIUIICs BBIMOIHSIET
3aaHus B (hopMe pelIeHus TECTOB WIIM MHAMBHUIyaJIbHBIX HAOOPOB 3a/1a4 (HEe MEHee BYX BapHaHTOB
Ha KJj1acc)
®opma 00yyeHs] HHAUBUAYAJIbHAS.

[TomMuMO ypoKa, UCTIONIB3YETCS P APYTUX OPraHU3alUOHHBIX (OPM O0yUEHHUS:
e Occena,
e JIOMAIIIHSSA CAMOCTOSTEbHAs paboTa, BKIFOYAIOIIAs:



O paboTy C TEKCTOM y4eOHHMKA, KOHCIIEKTOM U JIOTIOJIHUTEILHON JINTEPAaTypO JUIsl ydalluxcs,
OMHMCAHUSIMH JTAOOPATOPHBIX padoT;

O BBINOJIHEHUE YIIPAXXHEHUN U PEIICHUE 3a7a4 Pa3HOU CI0KHOCTH,

O BBINOJHEHUE UHTEPAKTUBHOTO MPAKTUKYMa 4epe3 CETh UHTEPHET.
On-line KOHCYNbTAIMK YepE3 UHTEPHET.
B paMkax BHEypOUHOM AEATEIbHOCTH MPEIYCMOTPEHBI IEPEMUCKU TPOBEPOYHBIX PadoT, HA KOTOPBIX
yyamuecss MMEIOT BO3MOXHOCTb HCHpPAaBUTh OIICHKH, IOJIYYEHHBIE 3a IMPOBEPOUYHBIE palbOTHI,
BBIITOJIHUB JOTIOJTHUTENBHBIC 3a/1aHHUS.

Pe3yabTaThl ocBOeHus Kypca ¢pusnku B 11 kiaacce

W3yuenne Gpu3nky B CpeHEH MIKOJIE JaeT BO3MOXKHOCTh O0YYAIOUIUMCS JOCTHYb CIICAYIOIINX

PE3yJIbTaTOB Pa3BUTHSL:
B JIUYHOCTHOM HATPABJIEHUH:

c(OpPMUPOBAHHOCTh LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH W OOIECTBEHHOM MTPAKTUKU;

yYMEHHE SICHO, TOYHO, TPaMOTHO M3J1araTh CBOM MBICIIM B YCTHOM M MHUCHbMEHHOW peyH, MOHUMATh
CMBICJI IOCTABJICHHOH 3a/1a4M, BRICTPAUBATh apPTyMEHTALIUIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI;
KPUTHYHOCTH MBIIIJICHHSI, YMEHHE PACIIO3HABATH JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIIMYATh
TUIIOTE3Y OT (aKTa;

npeAcTaBieHue o (pu3uke Kak cdepe 4eaoBeUeCKO NeSITeNbHOCTH, 00 ATamax ee pa3BUTHA, O €€
3HAYUMOCTH JJISI PA3BUTHS [IUBUITH3AIINH,

KpEaTUBHOCTb MBIIIJICHUS, MHULIMATUBAa, HAXOAUYUBOCTb, aKTUBHOCTb MIPH PEIICHUH MaTeMaTHUYECKUX
3ajad;

yMEHHE KOHTPOJIUPOBATh MPOIECC U PE3yIbTaT YueOHO MaTeMaTH4eCKO! JAesITeIbHOCTH;
CIIOCOOHOCTh K OMOLIMOHAILHOMY BOCTPHUATHIO (PHU3MYECKHX OOBEKTOB, 3aJay, pEIICHUN,
pacCyXIEHHUI;

B METANPEIMECTHOM HallpaBJICHHU:

npeacTaBiaeHus 00 uaesx U o MeTojax (PM3MKU Kak (yHJaMEHTAIbHOM OCHOBBI Uil BCEH CHCTEMBI
€CTECTBEHHOHAYYHOT'0 U TEXHUYECKOTO 3HAHUS;

yMEHHUE BUETh (PU3NYECKYIO 33auy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B IPYTUX JAUCIUILIMHAX, B
OKpY>Kalollen KU3HH;

yMEHHUE HAXOJIUTh B PA3TUYHBIX HCTOYHUKAX HHPOPMALIUIO, HEOOXOIUMYIO JUTSI peIIeHus (PU3NIECKUX
npo0sieM, MPEACTaBIATh €€ B MOHIATHOM (opMme, MPUHUMATh PEIIEHUE B YCIOBUSAX HEIMOJHON U
M30BITOYHOMN, TOUHOW U BEpOSATHOCTHOM MH(pOPMALINY;

yMEHHE TIOHUMATh U HUCIIOJIb30BaTh MaTeMaTHYECKHE CPECTBA HATTSAHOCTH (TpaduKu, TuarpaMmbl,
TaOIUIIBI, CXEMBI U JIp.) Ul WILTIOCTPAIMK, HHTEPIIPETALIUH, apryMEHTAIINH;

YMEHHE BBIIBUTaTh THUIIOTE3bl MpPHU pEIICHUH Y4eOHBIX 3aJad, MOHUMAaThb HEOOXOIUMOCTb HX
MIPOBEPKH;

yYMEHHE NPUMEHATh HHIYKTUBHBIE M JEIYKTUBHBIE CIOCOOBI PAaCCYKIEHUH, BUIETh PA3IUYHBIC
CTpaTEeTHH pelICHHs 3a/1a4;

MOHMMAaHHUE CYIIHOCTH aJrOPUTMUYECKUX MPEINHCAaHUA M yMEHHE JIEeHCTBOBAaTh B COOTBETCTBHH C
MPEUIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh LIEJIH, BEIOUPATh U CO3/1aBaTh aIrOPUTMBI JUIsS pelIeHusl y4eOHbBIX
¢dusnveckux npoodiem;

yMEHHE IUIAHUPOBaThb W OCYLIECTBIATH JESTENIbHOCTb, HANpPaBIEHHYI0O Ha pelIeHHe 3ajad
HCCIIEIOBATENLCKOTO XapaKTepa;

c(hOpMHUPOBAHHOCTH YU€OHON M OOIIETIONB30BATEILCKON KOMIETEHTHOCTH B 00JIACTH HUCITOIH30BaAHUS
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

c(OPMUPOBAHHOCTh LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHOM MPaKTHUKH;



B MIPpeAMETHOM HAIIPpABJICHHU:

3HATh M IOHUMATh:

o cmblcn pusuueckux nouwamui: pusnyueckoe sBieHHE, (pu3MUecKas BeIMYMHA, MOJEIb, TMIOTE3a,
MPUHIAIL, TEOPHUS, IPOCTPAHCTBO, BpEMI;

DeKTpUYecKoe 1MoJje, MPOBOAHUK (METaslT), IUIIEKTPUK, MOIYIPOBOIHHUK, FNEKTPUUECKUHN TOK.
Konebanusi: cBoO0AHbIE, BEIHYKICHHBIE, TAPMOHHUECKHUE, TICKTPOMAarHUTHBIE KOJIeOaHMsI, IEPEeMEHHBIN TOK,
PE30HaHC, ANEKTPOMArHUTHOE M0JIe, SJIEKTPOMAarHUTHAs BOJIHA, UHTeppepeHus, Audpakuus, Noaspu3anus,
JMCTIEpPCUsl BOJIH, BOJIHOBOM (DPOHT, IJIOCKAas BOJHA, cepudeckas BOJHA, CIEKTP 3JIEKTPOMATHUTHBIX
W3IIYYCHHH, TIOJTHOE BHYTPEHHEE OTpPaXKeHHE, aTOM, KBaHT, ()OTOH, paboTa BbhIxo/a MeTaia, Gpotodddexr,
aTOMHOE SIJIPO, U30TOIbI, MAaCCOBOE M 3apsIOBOE YUCIIO aTOMHOTO sijipa, Je(EeKT MacChl, SHEPTUS CBS3H,
sJIepHbIE PEeaKLINU, PaIMOAKTUBHOCTb, HOHU3HUPYIOIIEE U3ITyueHue, IJIaHeTa, 3Be3/la, rajlakTuka, Beenennas;
o CMBICT (pu3MYecKUX Mojesdell W cXeM: TOHKas JIMH3a, a0COITIOTHO YEepHOE TelO0, MOJENb aToMa
pesepdopaa, cxema SHEPreTHYECKUX YPOBHEH B aTOMe,

®  cmbich usuueckux eenuuun: NepeMelieHre, CKOpOCTh, YCKOPEHHUE, Macca, Cuia, 1aBJIeHHe, UMITYJIbC,
paboTa, MOIIIHOCTh, MEXaHWYECKasi SHEPTUs, BHYTPEHHSSI SHEPTUsl, CPEAHSSI KUHETUYeCKasi SHEPrus YacTHI]
BCIICCTBA, aGCOHIOTHaH TEMIICpaTypa, KOJINYCCTBO TCIIOTHI, YACIIbHAs TGHHOéMKOCTB, yYACbHasd TCIJIOTA
napooOpa3oBaHusi, yJelbHas TEIJIOTa IUIABJIEHUS, YJeJdbHas TEIUIOTa CropaHus, 3JIEMEHTapHbII
ANEKTPUUYECKUN 3apsill, HAMPSKEHHOCTh AJIEKTPUUECKOTO TMOJIs, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOEMKOCTD,
SHEPTrUs AIEKTPUUYECKOTO MOJIsA, CHUjla ANEKTPUYECKOTO TOKa, DJIEKTPUUECKOEe HAIpPsDKEHUE, dJIEKTPUYECKOe
COIIPOTUBJICHUEC, JICKTPOABHXKYIIIAA CHJIA, MaTrHUTHBIN MOTOK, MHAYKIIUA MArHUTHOTO MTOJIA, THAYKTUBHOCTD,
SHEpPrusi MarHUTHOTO TMOJs, AMIUIMTYJAa, 4acToTa, mepuoi, (a3a KoyiebaHW, aKTUBHOE U PEAKTUBHOE
COIIPOTUBJICHHUC, I[CﬁCTB}GOH.[CC SHAYCHUC CUJIbI TOKA U HAIIPAKCHUS, ITIOKA3aTCJIb MMPCIIOMIICHUS, OITUYCCKAA
Pa3HOCTh X0J1a CBETOBBIX BOJIH, ONTHYECKAas CUJa JIMH3bI, AKTUBHOCTh PaJUOAKTUBHOTO BEIIECTBA;

®  cmblen huzuyecKux 3aKOH08, RPUHYUNOE U nocmynamoe (POpMyINPOBKA, TPAHULIBI IPUMEHUMOCTH):
3aKOHbI JTMHAMHWKHN HBIOTOHa, MNPUHIUIBI CYTICPIO3UINN U OTHOCUTCIIBHOCTHU, 3aKOH BCCMUPHOTO TATOTCHUA,
3aKOHBI COXpPAHEHHs SHEPrUM, UMITYJIbCAa U DJIEKTPUUYECKOrO 3apsija, OCHOBHOE ypaBHEHHE KHMHETUYECKOU
TEOPHUH Tra30B, YpaBHEHUE COCTOSHUSA HACAILHOrO Ta3a, MEpBOE W BTOPOE Hayajga TEPMOJIMHAMHKH, 3aKOH
Kynona, 3akon Oma 115 mostHOM 11enu, 3akoH [xoynsa—JIeHiia, 3aKoH 3JIeKTPOMarHu THOM UHAYKIIUH.

3akoH ABWIKCHUSA MPU TAPMOHUYCCKHUX KOHe6aHI/IHX, 3aKOHBI OTPAKCHUSA U MPCIOMJICHUA CBCTA, IMPUHIIUIT
I'tolirenca-®penens, npunnun Depma, (opmysia TOHKOW JMH3BI, MOCTYJAThl CIENUATBHON TEOPUH
OTHOCHTEIIBHOCTH, 3aKOH CBSI3M MAacChl M 3Hepruu, rumnote3a [lnanka, 3akoHbl GoTOd(deKTa, MOCTYNaATHI
bopa, nmpunnun Ilaynu, npurnun HeompenenenHoctu ['eizenbOepra, mpaBuia cmenieHuss Coaau, 3aKoH
PanMOaKTUBHOTO PACIIA/IA; 6KIAO POCCUIICKUX U 3APYOEHCHBIX YUEHbIX, OKA3aBIINX HAaHOOIIbIlIee BIUSHIE HA
pa3BuTHE QUBHKY;

Ymernb

o ONUCHIBAMb U 00DACHAMD PE3YIbMambl HAOIIOOEHUT U IKCREPUMEHM06: FIIEKTPU3ALMS Tl IPU UX
KOHTAaKTe; BbIJEJIEHUE BEILIECTBA NPU MPOTEKAHUH AIIEKTPUUYECKOTO0 TOKAa Yepe3 PacTBOP DJIEKTPOJIUTA;
3aBHCHUMOCTh COTNPOTHUBIIEHUS IMPOBOAHUKOB OT TEMIEPATyphl, MOIYIPOBOAHUKOB OT TEMIEPaTypbl U
OCBCIIICHUS; JEHCTBHE MArHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM; 3aBUCHUMOCTH CONPOTHBIICHUS
MOJIYIPOBOJITHUKOB OT TEeMIepaTypbl U OCBELICHHS; 3JEKTPOMarHUTHas HWHAYKLHUS;, paclpoCTpaHEHHE
ANIEKTPOMArHUTHBIX BOJIH; JUCIIEPCHS, MOJSIpU3alvs, HHTephEepeHIusT U AUPPAKIHS CBETa; U3TyuYeHUE U
MOTJIOIICHUE CBETAa aTOMAaMH, JIMHEWUYaThIe CIIEKTPHI; POTOAD(DEKT; paTuOaKTUBHOCTD.

J onuceleams O00WUIl RNPUHUUR U CcXeMy Oellcmeus Qu3uueckux npuoopoe u ycmpoiicme:
DIEeKTpOMETp, aMIepMETP, BOJIBTMETP, ABUTATEIh MOCTOSHHOTO TOKa KoyieOaTeNbHbII KOHTYp, TeHepaTop
MEPEeMEHHOTO TOKa, TpaHchopMarop, nudpakiMOHHAS PEIIeTKa, ONTUYECKOE BOJIOKHO, IJIOCKOE 3EPKao,
TOHKas JIMH3a, Jylla, MUKPOCKOII, TEJIECKOI, YeJIOBEUECKU ri1a3, AUCIeprupyromas npusMma, jasep, Macc-
crnekrporpad.

o npUEOOUmMs NPUMEPbLL ONBIMOG, UILTIOCMPUPYIOUWUX, YMO: HAOIIONEHUS U SKCIEPUMEHT CIIyKaT
OCHOBOM /ISl BBIABM)KEHHUSI TUIIOTE3 M MOCTPOEHUSI HAYUHBIX TEOPUM; SKCIIEPUMEHT MO3BOJISIET IPOBEPUTH
HUCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (U3NUYECKASI TEOPHS JACT BOZMOXKHOCTh OOBSCHATD SIBIICHHSI TPUPO/IBI
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U HaydHble (akThl; (pU3MYEcKas TEOpHUs IMO3BOJISIET MPEJCKA3hIBATh €IIe HEU3BECTHBIC SIBICHHS U HX
0COOCHHOCTH; MPU OOBSICHEHUH MPUPOJHBIX SBJICHUM HUCIONB3YIOTCA (PU3MUECKUE MOJIEIH; OAUH U TOT Ke
MPUPOJHBIN OOBEKT WU SIBJIEHUE MOKHO HCCIIE0BATh HA OCHOBE UCIIOJIb30BaHUS PA3HBIX MOJIENIEH; 3aKOHbI
¢bu3KKK U pU3NUecKre TEOPUU UMEIOT CBOU OMPEeNIEHHbIE IPaHUIbl TPUMEHUMOCTH.

o onucvleams (QyHOAMEeHmMAaIbHbIE ONBIMbBL, OKA3AGUIUE CYULECMEEHHOE GIUAHUE Ha pazeumue
¢uszuxu: OnbiT AMnepa, OnsiT Ipcrena, OnbiT Puzo (13mMepenue ckopoctu ceera) OnbIT ['epra 1887, OnbiT
IOnra ¢ neyms menssmu 1803, ombiT Maiikenscona-Mopiu 1887, onbiT Jlebenesa, sxciepumentT Kommnrona
1922, Onsit Pesepdopaa 1911, Onbir @panka-I'epua 1913, OnsiT JleBuccona u Ixxepmepa 1927,

o NPpUMEHAMb NOJIYYEHHbLE 3HAHUA 018 PeUleHUA PU3UUECKUX 3a0ay Ha c1e0yroujue memol:
O 3aKOHBl JJNEKTPOCTATHKH: 3aps] KOHACHCATOPbI, COEAMHEHHE KOHJIEHCATOPOB, DHEPIUs
KOH/JIEHCAaTOPOB;

o 3aKkoHEBI IMPOTCKAHUA ITIOCTOSIHHOI'O JICKTPUICCKOI'O TOKA: 3aKOH Oma JJIA TOJTHOM Oernu, COCANHCHUC
IMPOBOAHUKOB, pa60Ta 1 MOIITHOCTB 3JICKTPUYCCKOT'O TOKA,

o JleiicTBHE MarHUTHOTO TOJISI HA ABMKYIIUECS 3apsibl: cuiia Ammepa, cuia JlopeHiia;
O 3aKOH 3JeKTPOMarHUTHOM MHAYKIuK Papanes;
o CBoOonHbIE TapMOHUYECKHE KOJIEOaHHsI MATEMaTHYECKUIM MAasTHUK, IPYKUHHBIA MasTHUK;
o KonebarenbHplii KOHTYp: CBOOOJHBIE TapMOHHYECKHE KoJeOaHHs, MNpeBpallcHHEe HSHEPrUud B
rapMOHMYECKUX KOJIEOaHUSIX;
O 3aKoHBI MPOTEKAHUS IEPEMEHHOTO TOKA;
O DNeKTpOMarHUTHBIE BOJIHBI, CKOPOCTh PAaCHpPOCTPAHEHHUS, JJIMHA BOJHBI, ONTHYECKas pPa3HOCThb
Xo7a, uHTepdepeHus, AudpaKys, TUPpaKIHOHHAS PEIIETKA;
o Tpwu 3aKk0HA TEOMETPUYECKON ONTHUKH, TOCTPOCHUE JTyUEeH;
o IloctpoeHune n300paXkeHUH B TOHKOM JMH3€, (POPMYIIa TOHKOM JIUH3BL;
o DHeprus KBaHTa, 3aKOHBI (HOTOIPdeKTa;
O 3aKoHBI COXpaHEHHUs B KBAaHTOBOH (pusuke;
o SlnepHble peaKklMH, ypaBHEHUS SIEPHBIX PEaKIH, SHEPTHUs CBA3H;
O 3aKoH paJInOaKTHBHOTO MOJIypaclaja;
° onpeoenams: XapakTep U mapaMeTpsl GU3UIECKOTO MpoIiecca 1o rpaduky, Tadmuie, popmyne, cxeme
TUIS:
O KoNeOaTeNbHOTO IBM)KEHUS, rpaduKa 3IEKTPOMarHUTHBIX KoJiebaHuil, rpaduka pe3oHaHca;
O BOJIHOBOTO JIBH)KEHUSI, CXEMBbI 3JIEKTPOMarHUTHOM BOJIHBI;
O TIPEJIOMJICHUS CBETA;
O MPOXOXKICHMS CBETA Yepe3 TOHKYIO JINH3Y;
O OmBITOB 1O GoTo3hPEKTY;
O UBIy4YEHUS U MOIJIONICHHUS CBETA aTOMOM,;
O TPOIYKTHI SIEPHBIX PEaKIil HA OCHOBE 3aKOHOB COXpPAHEHHUsI SJICKTPUIECKOTO 3apsiia U MacCOBOTO
qHcla;
o usmepamsp: DJ]IC u BHYTpPEHHEE COIPOTHBIEHHE HCTOYHMKA TOKA, PEAKTHBHOE COINPOTHBIICHHUE

KAaTyIIKM WHIYKTUBHOCTH KOHJEHCATOpAa, OMPENENSTh YHCIO BHTKOB TpaHcopmaTopa, MOKa3aTelb
MPEIOMJICHHUSI BEIIECTBA, ONTUYECKYIO CHUJY JHMH3bI, JJIMHY CBETOBOM BOJIHBI; MapaMeTp AU(PaKIMOHHOMN
PELIETKHU, IPEACTABIIATH PE3YIbTaThl U3MEPEHUN C YYETOM UX IOIPELIHOCTEM;
o npueooums npuUMepsvl NPAKMUYECKO20 NPUMEHEHUA (U3UYeCKUX 3HAHUIL: 3aKOHOB MEXaHUKH,
TEPMOJUHAMHUKY U AJIEKTPOJMHAMUKU B SHEPTE€TUKE; PA3TUYHbBIX BUJIOB JJIEKTPOMATHUTHBIX U3TyUCHHUH [
Pa3BUTHUS PAJUO- U TEJIEKOMMYHHUKAINI; KBAHTOBOM (DU3WKHU B CO3/IaHUU SACPHON SHEPTETUKH, JIa3EPOB;
o 60CHPUHUMAMb U HA OCHO8E NOIYYEHHBIX 3HAHUI CAMOCHOAMENbHO OYeHUEamy MHPOPMAIIHIO,
cogepkamrytocss B coobmienusax CMMUM, HaydHO-TIONMYNSPHBIX — CTAaTbiX; UCHONb306amb  HOBBIC
WH(pOpPMAIIMOHHBIE TEXHOJOTHH JUIsl TOWCKA, O0pabOTKM W TpembsBlieHUs WHopManuu mo ¢Gu3NKe B
KOMITBIOTEPHBIX 0a3ax JaHHBIX U ceTsx (cetu HTepHeT);
o HCMOJIb30BATh TpHOOpeTeHHble 3HAHUA MW YMeHHMS B NPAKTHYECKOH /AesiTeJJbHOCTH M
MOBCEAHEBHOM KM3HHU JJIAA:

o obecriedeHus1 0E30MACHOCTH >KU3HENCATEIBHOCTH B TPOILECCE HCIOJIB30BAaHUS TPAHCIIOPTHBIX

CPENCTB, OBITOBBIX AJICKTPOIIPUOOPOB;
O aHaJIM3a ¥ OICHKH BJIFSHHS Ha OPTaHU3M YEJIOBEKa U APYTHUe OPraHU3MBI 3arpSI3HEHUS OKpPY KaroIen
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Cpe.bl;

O palMOHAIBHOTO MPHUPOIONOIB30BAHUS U 3AIIUTHI OKPY>KAIOLIEH cpebl;

O ompejeNeHus COOCTBEHHON MO3HIIMH IO OTHOIICHUIO K YKOJIOTHYECKUM IpobdIieMaM U TIOBEICHUIO B
MPUPOIHOI Cpeae.

BocnurareabHblil MOTEeHIMA Kypca PU3HKH
BocnurarensHblil moTeHIMANT YpoKa (PU3UKU BKIIFOYAET B ¢€0sl TPU TPYIITBI BO3MOKHOCTEH:

1) BociutaTenpbHble BO3MOXHOCTH OPTraHW3allMd YPOKa: CO3/IaHUE TBOPUYECKOW, OTKPBITOW arMocdepsl,
MOOMPCHUEC CaAaMOCTOATCIIbHOTO MBIIIJICHUA YUAIlIUX CA;

2) BocniutatenpbHbie BO3MOXKHOCTH, OOYCIIOBIICHHBIC CIENU(PUKON Yy4eOHOro MpeaMeTa: NMPHOOIIEeHHEe K
KYJIBTYpPHBIM LIEHHOCTSIM Ha mpuMepe aesreneit Hayku (13 Hos6ps ucnionusiercs 310 ner M.B. JlomoHOCOBY),
pa3BUTHE KPyro3opa U Mo3HaBaTeIbHBIX MOTPEOHOCTEH;

3) BocriutaTenbHble BO3MOXHOCTH COJIEpKaHusi 00pa30oBaHMsl, CBSI3aHHBIC C TEMON YpOKa: CBSI3b U3y4aeMbIX
SIBJICHUM C aKTyaJbHBIMH BOIIPOCAMH TOBCEAHEBHON XW3HMU (BOMPOCHI TII100adbHON WH(OPMAIMOHHOM,
HKOJIOTHUYECKOH ¥ TEXHOJOTHYECKOH 0€30MacHOCTH, POJIh HAYKH B )KH3HU O0IIIECTBA);

3HAUMMBIMH 11 BOCIIUTATEIbHOW PabOTHI B paMKax ypoka (U3UMKH AaTaMUd B 3TOM y4eOHOM IOy
cranyt 310-netue M.B.JlomonocoBa (19.11), nenp Poccuiickoit Hayku (08.02) u JleHb KOCMOHABTHUKU
(12.04). K ypokam, mpuypO4YeHHBIM K 3TUM JIaTaM, YJalluecs 3HAKOMSTCS ¢ OMorpagusiMu BETMKUX JTFOACH,
UX POJIbIO B HCTOPUU U BKJIAJIOM B MHPOBYIO HAYKY.

CormacHo paboueil mporpamMme TO BOCIHTATEILHOW JEATEIHPHOCTH aHW4YKoBa Jluies, Ha ypoke
co3naéres curyauus, Oiarogaps KOTOPOM JeTH MOYYBCTBYIOT MHTEpeC K y4eOHOW M HCCIe0BaTeNbCKOM
NESTEeIbHOCTH, HAaydaTcsi J>KUTh B KOJUIEKTUBE, MU OOPETYyT OTBETCTBEHHOCTb U PabOTOCIOCOOHOCTS.
JIOCTI)KEHHE JTIMYHOCTHBIX, METAIIPEIMETHBIX, U MPEIMETHBIX Pe3yIbTaTOB O0y4YeHUs (PU3UKE BO MHOTOM
OTPa)KaAIOT U JOCTUKCHHSI BOCIIUTATEIIBHBIX LEJIeH IO IPUOPUTETHBIM HAIIPABICHUSM:

—  Hnmennexmyansnoe eéocnumanue: c(OpPMHPOBAHHOCTD MO03HABATEIIbHBIX HWHTEPECOB,
MHTEJUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH YyYalluXCs; CaMOCTOATEIbHOCTh B MPHOOPETEHUU
HOBBIX 3HAHWU W MPAKTHYECKHX YMEHHWH; TOTOBHOCTh K BHIOOPY JKM3HEHHOTO ITYTH B COOTBETCTBHH C
COOCTBEHHBIMU WHTEPECAMHU U BO3MOKHOCTSIMH.

— /Jlyxoeéno-nupascmeennoe eocnumanue: YOSKAEHHOCTh B HEOOXOIUMOCTH Pa3yMHOTO HCIOIb30BaHUS
TOCTIDKEHUH HAYKW M TEXHOJIOTHH UIS TajdbHEUIIETO Pa3BUTHS YEIOBEUYECKOTO OOIIECTBA, YBaXKEHUE K
TBOPIIAM HAyKW U TEXHUKH, OTHOIIEHWE K (PH3UKE KaK K DJIEMEHTY OOIIeYeIOBEUECKON KYIbTYPHI;
dbopmupoBanre YOSKIEHHOCTH B 3aKOHOMEPHOW CBSI3M M TIO3HABAEMOCTH SIBJICHUH TPUPOJIBI,
OOBEKTUBHOCTH HAYyYHOTO 3HAHUS, BBICOKOW IIEHHOCTH HAYKW B Pa3BUTHHU MaTEpHUAIbHOW U JTyXOBOM
KYJbTYPBI JIFOJEH.

— 300posvecoepecarouiee 6ocnumanue: YMEHUST W HAaBBIKM TNPUMEHEHMS TOJIYYEHHBIX 3HAHUN s
OOBSICHEHUS PUHITUTIOB JIEHCTBUS BAKHEUITNX TEXHUUYECKUX YCTPOUCTB, PEUICHHSI MPAKTUYECKUX 3a/1a4
MOBCETHEBHO KHU3HH, 00ecIieYeHre O0e30MacHOCTH CBOCH JKU3HU, PAIMOHAIBHOTO MTPUPOIOTIONE30BAHHS
U OXpaHbl OKPYXKAIOMICH cpeibl; MOHNMAHUE MPUHITUIIOB NEHCTBUS MAINH, MPUOOPOB H TEXHUYECKHUX
YCTPOHCTB, C KOTOPHIMHU KaXKIIbII YETIOBEK IMOCTOSTHHO BCTPEYAETCS B TIOBCEAHEBHOM JKU3HU, H CITIOCOOOB
obecrieyeHus: 6€30MaCHOCTH MIPHU UX UCTIOIb30BAHUS.

— @opmuposanue KOMMYHUKAMUBHOU  Kyabmypol: (QOPMHPOBaHHUE YMEHHHA  BOCIPUHHMATH,
nepepabaTbiBaTh U MPEIBABIATH MH(POPMALUIO B CIOBECHOM, OOpa3HOM, CHMBOJUYECKOH (opmax,
aHAIM3WPOBATh U TepepadaThiBaTh MOJNYUYEHHYIO HWH(OPMAIMIO B COOTBETCTBUU C IOCTaBICHHBIMHU
3aJjauaMy, BBIIEIATh OCHOBHOE COJACp)KaHUE MPOYUTAHHOTO TEKCTAa, HAXOIUTh B HEM OTBETHl Ha
MOCTABIICHHBIC BOMPOCHI U U3JIAraTh €ro; pa3BUTHE MOHOJIOTUYECKON M AMATIOTUYECKOW pedH, YMEHUS
BBIpA)KaTh CBOM MBICIH M CIIOCOOHOCTH BBICIYIIMBATh COOCCETHHKA, MTOHUMAaTh €ro TOYKY 3pEHUS,
MPU3HABATh MIPABO JAPYroro 4eIOoBEeKa Ha JIpyroe MHEHHE; (POPMUPOBAHUE YMEHUI paboTaTh B TpyIIeE ¢
BBITTOJIHEHUEM PA3JIUYHBIX COIIMAIIBHBIX POJICH, TPECTABISATh U OTCTAUBATH CBOM B3TJISIIBI U YOCXKICHUS,
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BECTH JHUCKYCCHIO.

— OKonocuueckoe eocnumanue: yMEHUS U HaBBIKM MPUMEHEHUS MOJTYYEHHBIX 3HAHUU ISl OOBSCHEHUS
MPUHLIMIIOB JEHCTBUS BAXHEMIIUX TEXHUYECKHX YCTPOMCTB, pelIeHHs MPAKTUYECKUX 3adad
MTOBCETHEBHOM JKU3HU, O0ecTieueHre 0€30IaCHOCTH CBOEH JKU3HHU, PallMOHATLHOTO MTPUPOIOTIONB30BAHUS
Y OXpaHbl OKPYKAIOIIEH CPEIbI.

— Bochnumanue nonodxcumenvnozo omuowieHusa K mpyoy u meopuecmey: OBIAJICHUE HaBbIKaMHU
CaMOCTOATCIIBHOT'O HpHOGpeTeHI/IH HOBBIX 3HaHHfI, opraHu3anvun y‘-ICGHOfI ACATCIIBbHOCTH, ITIOCTAaHOBKHU
Lenei, IJIaHUPOBaHUS, CAMOKOHTPOJSI M OLEHKH pe3yJbTaTOB CBOEH JEATENbHOCTH; YMEHUEM
npeaABUACTL BO3MOKHBIC PE3YJILTATHI CBOUX ,Z[€I>'ICTBPII>'I; HpI/IO6peTCHI/Ie OIIbITa CaMOCTOATCIIbHOT'O IIOMCKA,
aHaJn3a U 0TO0pa HH(OPMALIMHU C UCIIOJIB30BAHUEM PA3INYHBIX HCTOYHUKOB M HOBBIX HH(OPMALIMOHHBIX
TEeXHOJIOTUH Uil pCHICHUA TMO3HABATCIIBHBIX 3ala4Y; q)OpMI/IPOBaHI/Ie HECHHOCTHOTO OTHOUICHUA APYT K
IpYTY, YIUTEII0, aBTOPaM OTKPBITUN U U300pEeTeHUH, pe3ynbTaTaM O0y4eHHUs.

DopMbI KOHTPOJISA Y4eOHOI 1eATeJTbHOCTH

e KP - kontponpHas pabora - (poHTanbHas pabota B (opme TecTta W/MIM pEIICHHS 3a1ad -
NMPOMEKYTOYHBIN ¥ MTOTOBBIN KOHTPOJIb 10 3aBEPIICHUN TEMbI WIIM TEMATHYECKOTO pa3iena.

e MT - MUKPOTECTHI - AUATHOCTUYECKHE TECTHI - TeKYIIMi KOHTPOJIb TIepe/l HayaJloM OOJIbITMHCTBA
ypokoB. O1ieHKa BBICTABIISETCS HHTETPAJILHO 110 pe3yibTaTaM O0JIbIIOTo Yncia padorT.

e 33 - 3a1a4HbII 3aUeT Ha MaTepuase pa300paHHBIX paHee KIIOUEBbIX 337a4. - TEKYUIUH KOHTPOJIb.

e OJIP - otuet 1o 1abopaTOpHBIM paboTaM - TeKyIIMii KOHTPOJIb.

e @O - (ppoHTATBHBIN ONMPOC - MUCBMEHHBIN ONpoC B (hopMe pa3BEpHYTOro0 OTBETa HA TEOPETHUECKUE
BOIIPOCHI WM TUKTAHTA. HPOMEKYTOYHBINH KOHTPOJIb 110 3aBEPUICHNH TEMAaTHUYECKUX Pa3ZeiloB.

e P3 - pemenue 3ama4 - yyamngecs: Moy4aroT 3aJaHus, OTIeYaTaHHbIe Ha JucTax ¢opmara A4 mpu
noMouy npuHTepa. Kak mpaBuio, 3To 3aaHusi Ha MOCTPOCHHE CXEM M 4YepTexkeil. BulmomHeHune
3aJlaHui IPOM3BOAUTCS HEMOCPEACTBEHHO Ha pa3JaTOYHBIX MaTepuaiax - TeKyIIHH KOHTPOJIb.

e MUP - unauBuyabHas paboTa y JOCKH.

e T3 - Treopernmueckuii 3aver. JlmarHoctuyeckas paboTa, TOJpa3yMeBalOIIas YCTHBI OTBET
00y4aroIerocs 1o MnpeaBapuTeIbHO HOATOTOBICHHBIMU TEOPETUYECKUM OMIIeTaM. Y YeHHUK IOJIY4atoT
CIMCOK OWJIETOB C TEOPETHYECKHMMH BOIPOCAMU M CaMOCTOSITENIBHO, BO BHEYPOUHOE BpeMs,
MOJTrOTABJIMBACT MO KaXXJIOW M3 T€M YCTHBIA OTBeT. Ilpu npoBezeHnn 3auera noiayvyaeT BHIOPAaHHYIO
cilydyaiiHbIM 00pa3oM TeMy, TOTOBHT TIO NMaMSATH YCTHBIH OTBET B TeueHue 15-20 MUHYT, mociie yero
MPOUCXOIUT Oecena ydyallerocs ¢ NMPUHUMAIONIMM 3a4eT B paMKax KOTOPOW ydaliuics AOKEH
U3JI0KHUTD COJlepKaHue OMIeTa U OTBETUTH Ha BOIIPOCH IPUHUMAIOILETO 3a4eT. MPOMEeKYTOUHBIN 1
UTOTOBbIl KOHTPOJIb.

Cucmema OUCHUBAHUA YUauiUxXc:a

OueHka yCTHBIX OTBETOB:

Or1eHKa «5» CTaBUTCS B TOM CITydae, €CJIM yJalruicst TOKa3blBaeT BEPHOE MTOHMMaHUE (PU3NUECKON CYIITHOCTH
paccMaTpuBaeMbIX SIBIICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii, a TaK K€ MPaBHIILHOE OINpEACIICHHUE
(bu3NYECKUX BEIUYMH, UX €JIMHUI] U CIOCOOOB M3MEPEHHUS: MPABUIBHO BBHIMOJIHSIET YEPTEKH, CXEMbl U
rpaduKy; CTPOUT OTBET IO COOCTBEHHOMY IUTaHY, COMMPOBOKIAET PacCcKa3 COOCTBEHHBIMU ITPHUMEPAMH, YMEET
MPUMEHSTh 3HAHUSI B HOBOM CUTYaIlM MIPH BBINOJIHEHUHU MTPAKTUUYECKHUX 3a/laHUi; MOKET YCTAaHOBUTDH CBSI3b
MEXIY H3y4aeMbIM U paHee HU3YYEHHBIM, a TAKKe C MaTEpHUAIOM, YCBOCHHBIM IIPU HM3YYEHUH IPYTHUX
npenMeToB. Eciu Bompoc npeznosnaraet BbiBoA GopMyIl, TO yUaluiics, IPeTeH YOI Ha OLEHKY OTJINYHO,
AOJIKCH MPUBCCTU 3TOT BBIBOM.

OneHka «4» CTaBUTCS, €CJIM OTBET YYEHUKA yJIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUSAM Ha OLIEHKY 5, HO JaH
0e3 MCIOJIb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHUS 3HAaHWI B HOBOM CUTYyalluH,
6€3 UCIOJIb30BaHUs CBs3€H ¢ paHee U3yUYEeHHBIM U MaTepuaioM, YCBOCHHBIM IIPU U3YYEHUU Jp. IPEAMETOB:
€CITM yYaluiics JOMyCTWI OAHY OIIMOKY WM He Oojee JBYX HEIOUYETOB M MOXET WX HCIPABHUTh
CaMOCTOSITENTbHO WU C HEOOJBIIONW MOMOUIBIO YUUTEIS.

Jlnst Toro, 4ToOBl OJTYYHUTh OIEHKY 4 32 OTBET Ha BOIPOC, MPEIoiaraomuii BIBO (GopMyl, JOCTATOUHO
MOHUMATh OOIIYI0 CTPYKTYPY U OOIIKE MPUHIIUIIBI 3TOTO BBIBOJA.

12



Ornenka «3» CTaBUTCS, €CM y4Yalluics MPaBUILHO MOHUMAET (PH3UYECKYIO CYITHOCTh PacCMaTPUBAEMBIX
SIBJIGHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJENIbHBIE MTPOOENbI B YCBOEHHH BOIIPOCOB Kypca, He
MPEMSITCTBYIONINE JaIbHEHUIIIEMY YCBOSHHUIO BOIMPOCOB MPOTPAMMHOTO MaTepuana: yMeeT NpPUMEHATh
MOJIy4YE€HHBIE 3HAHUS MPH PEIIEHUH MPOCTHIX 337a4 C UCIOJIb30BAaHUEM T'OTOBBIX (YOPMYII, HO 3aTpyIHSAETCS
IPU pelIeHUH 3a/1a4, TPeOYIOIHX mpeoOpa3oBaHusl HEKOTOPHIX (OPMYII, JOMYCTUII He Oosee 0IHOH rpy0oii
OmMOKHM U JBYX HEAO0UETOB, HE OoJiee OJHOU TpyOOil U OJTHOM HEerpyOol omuOku, He Oosee 2-3 HerpyobIx
omuOOK, OAHON HErpyOoi omuOKU U TPEX HEAOUYETOB; NOMYCTHI 4-5 Heno4u€ToB. )i MOTydeHHs OLIEHKH 3
3HaHHUE BbIBOMIA (hOpMYIT HE TpeOyeTcsl.

OreHka «2» CTaBUTCS, €CIH YYalIUIiCsS HE OBJIAJE] OCHOBHBIMHU 3HAHUSIMU U YMEHUSMH B COOTBETCTBUU C
TpeOOBaHUSIMHU MTPOTPAMMBI M IOMTYCTHJI OOJIbIIIE OMMOOK U HEIOYETOB YeM HEOOXOAMMO JTSI OLICHKH <«3».
[Ipu 3TOM, B OTAENBHBIX CIy4yasX 3a YCTHBIH OTBET MOXKET OBITh BBICTABJICHA OTMETKA C ILIIOCOM WIH
MHUHYCOM.

Omnenka «1» craButcs, eciii paboTa He C/IaHa.

Ounenka j1a00paToOpHBIX padoT

OrreHka «5» CTaBUTCS, €CITU YUAIIHICS BHIMOIHSAET PabOTy B MTOJTHOM 00beMe ¢ COOTI0IEHHEM HEOOX0TUMO
MOCIIEIOBATEILHOCTA TPOBEJCHHS OIBITOB U W3MEPEHHI; CAMOCTOSTETFHO WM PAIlMOHATHLHO MOHTHPYET
HeoOxouMoe 000pyJOBaHKE; BCE OMBITHI MPOBOJUT B YCIOBHIX U peKUMaX, 00€CIeUNBAIONINX MTOJIyYeHUE
MPABWIBHBIX PE3YJIbTATOB M BBIBOJOB; COONIOMAaET TpeOOBaHUS MpaBWi OE30MAaCHOCTH TPyna; B OTYETE
MPaBWJIbHO U aKKypaTHO BBIMOJHSET BCE 3aMUCH, TAOIMIIBI, PUCYHKHU, YEPTEKHU, IpadUKH, BHIYMCICHUS;
MIPABWJIBHO BBITIOHAET aHAIN3 MOTPEITHOCTEH.

OneHka «4» CTaBUTCSI, €CJIN BBIMOJIHEHBI TPEOOBaHUS K OLIEHKE «5», HO ObLIO TOMYIIEHO ABa - TPU HEJ04eTa,
He Oosiee 0IHOM HerpyOO OMIMOKY U OJJHOTO HEJOYETA.

Onenka «3» cTaBUTCS, €ClaM paboTa BHIIIOJHEHA HE MOJIHOCTHIO, HO OOBEM BBIMOJHEHHOI 4YacTH TaKoB,
MO3BOJISIET MOJIYYUTh MPABUIBHBIC PE3YJIbTAThl U BBIBOJABI: €CIIH B XOJI€ TPOBEACHUS OIBITA U U3MEPECHUN
OBLITU JOIYIICHBI OIIUOKH.

OrneHka «2» CTaBUTCS, €CU padoTa BHITIONHEHA HE TOJHOCTHIO U OOBEM BBITIOJHEHHOW YacTH pabOThI HE
MO3BOJISIET CJENaTh IMPAaBWIbHBIX BBIBOJOB: €CJIM OMbBITHL, H3MEPEHHUS, BBIYUCICHUSA, HAOIIOACHUS
MIPOU3BOIUIIHCH HEMTPABUIILHO.

Orrenka «1» craBuTCS, €ciii paboTa HE caHa.

Bremmonnenue mnabopaTopHbBIX paboOT MpeanojiaraeT MpeaBapUTENbHON JOMAIIHET0 O3HAKOMIICHUS C
ornucaHueM J1abopaTopHOi paboThl. B ki1acce HemocpeaCTBEHHO Mepe]] MpoBeieHHeM padoThl YUISHUK CaeT
MHUHH-324€T TI0 MaTepualy JadopaTopHOW pabOThl: HEOOXOAMMO KpATKO OINUCATh Iedb padoThI, €&
TeopeTuyeckoe 000CHOBaHME, X0 padoThl. B ciydae, koraa ydammiicss He MOIydaeT 3a4éT MO ONUCAHHIO
paboTHI, OIIEHKA 32 BBHITIOJIHEHHYIO pa0OTy CHMYKAETCS Ha OaJul.
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Y4ebHO-TeMaTHuecKoe TUIaHupoBaHue Kypca ¢pusuku B 11 kiacce

B Tom 4umncie
Ne HaumenoBanme pa3jaena Koimaecrso
YacoB JladopaTopHbIe | KOHTPOJIbHbIE
padoThI padoThI
DJIeKTPOANHAMUKA
| BBoanoe MOBTOPEHHE TEMBI 14 0 0
«DIEKTPOCTATUKAY
2 I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK 29 3 2
3 MarnuTtHoe nosue 10 0 1
4 DJIIEKTpOMarHeTU3M 13 1 1
5 DneKTpuueckue UEenu NEPEMEHHOTO 11 0 1
TOKa
DJIEKTPOMarHuTHOE M3JIy4eHHe
6 DJIEKTPOMAarHuTHHIE BOJIHBI u 20 2 1
BOJIHOBAs! ONTHKA
7 I'eomeTpuyeckas onTuka 18 2 1
KsanToBas TEOpUs 1 1
8 3JIEKTPOMAarHUTHOTO W3JTy4YEHUS 14
BELIECTBA
Du3uKa BLICOKUX IHEPrui
9 OCHOBBI sIIepHON (QU3UKU U (UUKU 1 0 1
9JIEMEHTaPHBIX YaCTHII
10 O6o0maroree MOBTOPEHIE 20
12 Peseps 10
Htoro 170 9 9

Coaep:xanue nporpammsl 1o Kypcey «®@usuka» (11 kiaacce)

IJIEKTPOJINHAMUKA

BBoaHoe moBTOpeHne «JIEKTPOCTATHKA

DJIEKTpOCTaTUKa, B3auMOEHCTBUE 3apsiaoB, 3akoH Kymona, mnpunHmun Cyneprno3uluu.
HanpspkeHHOCTh  DJIGKTPUYECKOTO TIOJS: T0JIe  OJHOPOJHO 3apshKEHHOW Imockoctd. Pabora
AIEKTPUYECKOTO IMOJIs, MOTEHIMAN MOJIsI, PA3HOCTh MMOTEHIIUAIOB. JJIEKTPUUYECKOE TOJI€ B BEIIECTBE.
[lonsipuzanus AUAIEKTPUKOB. DJIEKTpUUYECKAs €MKOCTb, EMKOCTh IIOCKOrO KOHJEHCATOpA.
CoenuHeHne KOHAEHCATOPOB.

ITocTOAHHBIN YJIEKTPUYECKHI TOK

dnexrpuueckuil Tok. Cuna Toka. Mcrounuk Toka. IcTOUHUK TOKa B 371€KTpUUYecKoil enu. 3akoH Oma
Ui OJHOPOJHOTO TpoBOAHMKA (ydacTka 1enu). COnmpoTHUBICHHE NPOBOJHUKA. 3aBUCUMOCTH
YACJIBHOTO COMPOTUBIEHUSI OT Temmeparypbl. CBepXmpoBoauMocTb. CoeauHEHUs: MPOBOJAHHUKOB.
Pacuer conpotuBneHus snekTpuueckux menei. 3akon OMa 1Jisl 3aMKHYTOM 1enu. PacyeT cuiibl Toka
Y HaNpsHKEHUS B JICKTPUUYECKUX Leriax. V3mepeHue cuibl TOKa U HanpsbkeHus. TeraoBoe AeicTBue
AJIEKTpUYECKOro ToKa. 3akoH J[[xoyng-Jlenma. Ilepemadya MOIIHOCTH BSJIEKTPUYECKOTO TOKa OT
UCTOYHHKA K TOTpeOUTeNto. Jnekmpuueckuii moK 6 Memailax, O0cHosvl meopuu J[pyoe.
DJIEKTPUYECKUI TOK B PacTBOpax M paciiaBaxX JJIEKTPOJUTOB. Drekmpuueckuti mox 6 Baxyyme,
INEKMPOHHAA IMUCCUA. DeKmpudeckuil mox 6 2azax. Monuszayus, uovl pazpsaoos. Jnekmpuieckuil
MOK 8 NOJYNPOBOOHUKAX, COOCMBEHHAS U NPUMeECHAsT NPo8ooumocms. 11onynposooHuKo6wlll OUoO.
Tpanzucmop
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MarHuTHoe moJjie

MaruutHOE B3auMOAEHCTBUE. MAarHuTHOE MOJI€ AIEKTPUUECKOTO TOKA. JIMHMM MarHUTHOrO MOJIS.
JlelicTBME MarHUTHOTO TOJIs HA MPOBOJAHUK ¢ TOkOM. Cuna Ammepa. Pamka ¢ TOKOM B OJTHOPOJAHOM
MarHuTHOM moJie. JlelicTBUE MarHUTHOTO TMOJs Ha JBIXKYIIMECS 3apshbKkeHHble udacTtulbl. Cuna
Jlopenna. Macc-cnektporpad u nukiaotrpoH. [IpocTpaHcTBeHHbIE TPAGKTOPUU 3aPSKEHHBIX YACTHIL B
MarHuTHOM 1oje. MaruuTHble JIOBYIIKM, paJualMoHHbIe Tosica 3emun. BsaumoneiicTBue
JJIEKTPUYECKUX TOKOB. B3amMopaeicTBUE 3JIEKTPUUYECKUX 3apsAn0oB. MarHuTHOE 1OJIE€ B BELIECTBE.
DeppoOMarHeTU3M.

DJIeKTPOMATrHEeTU3M

MarHuTHbBII MOTOK. DHeprusi MarHuTHoro noJyig Toka. DJIC B NpPOBOJHMKE, ABWKYIIEMCS B
MarHMUTHOM TIOJIe. DIEKTPOMarHuTHass HHAYKIUA. CrocoObl HHAYIHPOBaHUsL ToKa. OnbIThl ['eHpH.
Hcnonp3oBaHue d3IEKTPOMAarHUTHONM WHAYKIMHU (TpaHcdopMaTop, ayauo-, BHAEO3aMUCh U
BOCIIPOM3BE/ICHUE, JIETEKTOp MeTajla, I0e3]] Ha MarHuTHOM TMojyiike). ['eHepupoBaHue
IIEPEMEHHOT0 AIEKTPUUECKOro Toka. [lepenaya snmekTposHeprun Ha pacCTOsIHHE.

DJIeKTPpHYeCKHe Helu ePpeMeHHOr0 TOKAa

apmonmnueckue KoneOaHus, ypaBHEHUSI TaPMOHUYECKUX KoyieOaHUi. BekTopHbIe nuarpaMMmbl AJis
ONMCaHUs MEPEMEHHBIX TOKOB U HanpskeHud. Pe3ucrop B nenu nepeMeHHoro toka. Konaencarop B
[[eNu TEepPeMEeHHOTO Toka. Karymika WHIYKTUBHOCTH B IENU MEpPeMEHHOro Toka. CBOOOIHBIC
rapMOHHYECKHE JIEKTPOMAarHuTHhIE KojiebaHus B KosiebaTenbHOM KOHTYpe. KonebaTenbHbli KOHTYD
B ILIENH NEPEMEHHOro Toka. lIpuMecHbI MOTYyNMpPOBOAHUK— COCTaBHAs 4acTh 3JIEMEHTOB CXEM.
[TonynpoBoAHUKOBEIH AMO . TpaH3UCTOP. Y CHIIMTENb U TeHEpaTOp Ha TpaH3ucTope. TpanchopmaTop.

JeMoHcTpanuu

DIEKTPOU3MEPUTENBHBIE MPUOOPHI.

3aBUCHUMOCTD yI€BHOTO COPOTUBIICHUSI METAJLJIOB OT TEMIIEPATYpPHI.

3aBHCHMOCTD yI€JIBHOI'O CONPOTUBIICHUS TOJIYIIPOBOAHUKOB OT TEMIEPATYPHI U OCBELICHUSI.
SIBrieHME ANEKTpOIHN3a.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

OnbIT AMniepa, IBUKEHHE TPOBOIHUKA MO IEUCTBUEM CHIIBI AMIIEpa.

3aBucuMocTth DJIC HHAYKIIUHA OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MOTOKA.

3aBucumocth JJIC CaMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS CHUJIbI TOKAa W HWHAYKTUBHOCTH
MIPOBOJIHUKA.

Tpancdopmarop.

I'eneparop nepeMeHHOro TOKAa.

OcuumiorpaMma nepeMeHHOro ToKa.

Crno)xeHre TapMOHUYECKUX KOJICOaHMIA.

KonneHcarop B 11enu nepeMeHHOro ToKa.

Karymka B nenu nepeMeHHOro Toka.

Pe3onanc B mocienoBaTeapHON LENU NEPEMEHHOTO TOKA.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

ITonynpoBOIHUKOBBIN THOL.

Tpansucrop.

DpoHTAIBHBIE JTA00PATOPHEIE PAOOTEI

1.

2.
3.
4

I/ICCJIG,Z[OBaHI/IC CMCHIAHHOT'O COCAMHCHUS ITPOBOAHUKOB.
N3yuenune 3akona Oma AJ1s1 TOJTHOM LEMH.

N3mepenue 3apsiga 0JHOBAJICHTHOTO HOHA

N3ydenue sBieHUs 3JEKTPOMATHUTHON UHIYKIIMH.

IAJIEKTPOMAT'HUTHOE M3JIYYEHHE
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DJIeKTPOMATHUTHBIE BOJTHBI M BOJTHOBasi ONTHKA

DeKTpOMarHuTHHIE BOJHBL. PacrpocTpaHeHHe 3IeKTPOMArHUTHBIX BOJIH. DHEPrus, nepeHocumast
AJEKTPOMAarHUTHHIMA BOJIHAMH. JlaBleHWE UM HMMYJIbC DJJIEKTPOMAarHUTHBIX BOJH. CHEKTp
AJIEKTPOMAarHUTHBIX BOJIH. Pammo- m CBY-BomHBI B cpencTBax cBsi3u. PamuorenedoHHas CBA3b,
paauoBenianue. MHTepdepeHnns BoiaH. B3anMHoe ycusieHue U ocinabieHue BOJH B MPOCTPAHCTBE.
HNutepdepentius cBera. dudpakums cBeta. [Audpakmumonnas pemetka. [lomspuzamust csera.
Hucnepcus cera

I'eomeTpuyeckasi onTuka

[Tpunmun ®epma U 3aKoHBI reomeTpuyeckor onTuku. [Ipuniun ['roiirenca. OTpakeHue BOJIH.
[Tpenomnenue BoiH. [lonHoe BHyTpeHHee oTpaxkenue. [loctpoenne nzobpaxkeHuii u xoaa gydet npu
npenomiiennn ceeta. Jlmazel. CoOupatomue TuH3bl. M300paxeHue npeamMera B COOMpAONICH JTHH3E.
dopmyna TOHKOH coOuparomieil nwH3bL. PacceuBaromme mnuH3BL M300pakeHue mpeamera B
pacceuBatonieil nuH3e. DOKYCHOE pACCTOSHME M ONTHYECKas CHJIa CHCTEMbl W3 JBYX JIMH3.
UYenoBedeckuii r71a3 Kak onTu4eckasi cuctemMa. OnTudeckre mpruOophl, YBEITMYUBAIONINE YTOJI 3PEHUS.
KBaHnTOBasi Teopus 3/1eKTPOMATHUTHOIO U3JIy4eHHs BellecTBa

TennoBoe wuznyuenue. Dororddext. KoprycKymsipHOBOIHOBOW ayanu3Mm. BoiHOBBIE cBolCTBa
yactul. Ctpoenue atoma. Teopust atoma Bojopoja. llorjomienne u u3aydyeHUE CBETA ATOMOB.
Jlazepsl.

JleMoHCTpalIuu

W3nyuenue v npueM 3JeKTPOMarHUTHBIX BOJIH.

Monymsuus U 1eTeKTHPOBaHNE BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJICOaHUH.
OTtpakeHue 1 MPEJTOMIICHHE CBETA.

[TonHOE BHYTpEHHEE OTpAXKEHUE CBETA.

[Tonspuzanus ceera.

[Tonyuyenue criekTpa ¢ TOMOIIBIO IPU3MBI.

Jlyna.

doroarnmapar.

IIpoekunoHHBIM anmapar.

Muxkpockor.

Teneckor.

Wutepdepenius ceera.

Hudpaxius ceera.

[Tonyyenue criekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIICTKH.
dororddexr.

Jlazep.

dpoHTANIBHBIE JIA00PATOPHBIE PAOOTHI

5.

LRI

Hab6mronenue narepdepeniny u audpakiiud CBeTa

W3mepeHue UTMHBI CBETOBOM BOJHBI C TOMOIIBIO AU(PPAKIIMOHHON PELIETKH
W3mepenue nokasaress IpeJoMICHUs CTEKIIA

®opMyita TOHKOU JIMH3bI

HaGnroneHue crijionIHoro U JMHEH4aToro CeKTpOB UCITyCKaHUS

®U3UKA BBICOKAX DHEPT U

OcHoBblI s1epHOl GU3NKN U PU3UKH IJIEMEHTAPHBIX YaCTHI

CocTtaB aTOMHOTO sijpa. DHEPrus CBSI3M HYKJIOHOB B siipe. EcTecTBeHHast paguoakTUBHOCTh. 3aKOH
PaguoOaKTUBHOIO pacnaja. MCcKkycCTBEHHas paguoakTUBHOCTh. VICIONB30BaHHME JHEPIUM JEIICHUS
saaep. SAnepnas sHepretuka. TepmosimepHblil cuHTe3. fAnepHoe opyxkue. buonornueckoe aeicTeue
panuMoaKkTUBHBIX  W3nydeHuil. Kiaccudukamms  sneMeHTapHBIX — yacTull.  JlemToHBl — Kak
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¢dbynnamenTanbHble yacTuibl. Knaccudukanuus u cTpykTypa aapoHoB. B3aumoseiicTBrue KBapKoB.
JleMOoHCTpaun
e (CUYeTYMK MOHM3UPYIOIIHUX YACTHULL.
e ®dotorpaduu TPEKOB 3aPHKEHHBIX YACTHII.

OBOBIIAIOIIEE ITIOBTOPEHUE

KunemaTtunka MarepuasibHOM TOYKHU. J[MHAMHUKa MaTepHalbHON TOYKH. 3aKOHBI coxpaHeHus. [loBropoeHue
Cratuka /[uHamuka nepuoOAMYECKOro IBMKEHMS. PendruBucTckas mMexaHuka. MouseKymsipHas CTpYKTypa
BelecTBa. MoeKyIsIpHO-KUHETHYECKasi TEOpUsl UA€aIbHOro ra3a. TepMoauHaMuKa, KUIKOCTh-11ap. CHIIbI
SJICKTPOMArHuTHOIO BSaHMOHCﬁCTBHﬂ HEIMOABUKHBIX 3apsAa0B. 3Hepr1/151 QJICKTPOMArHuTHOI O
B3aUMOJICMCTBUSI  HEMOJABWXHBIX  3apsfaoB.  [lOCTOSHHBIA  3JEKTpUYECKHMH  TOK.  MarHeTtusm.
OnexTpoMareTusM. I'eomerpuueckas ontuka. BonHoBas onTuka. KBaHTOBas TEOpHUs 3JIEKTPOMArHUTHOTO
W3JIy4eHHs BellecTBa. OPU3MKa BHICOKUX SHEPTHUH.

PE3EPB
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JInteparypa, JOP u cpeacrsa o0y4eHust

Yuebnas u yuebno-memoouueckas 1umepamypa
B.A. Kacesanos. [Iporpamma no ¢usuke s 10-11 kimaccoB 001meo0pa3oBaTeNbHBIX YUPEKICHUN
(yriryOneHHBINH YPOBEHbD).

Jlumepamypa ons yuenuxog (ocHosHas):

1. B.A. KacesinoB @u3uka. 11 kiaace: dusnka. 11 knacc. Yraoybnennsiit ypoenb. — M.: OO0
Hpoda, 2021

2. PeivkeBud A. I1. ®u3uka. 3agaunuk 10-11xa. — M.: [Ipoda, 2017.

3. Tonbagap6 H. Y. ®usuka. 3axaunuk 10-11xia. — M.: JIpoda, 2017.

JInteparypa Il yY4eHHMKOB (JOMOJIHUTEIbHASA):

4. Kabapaun O.®. @usuka: yuyed-cnpas. nocodoue. — M.: ACT: Actpens, 2008

5. byrukos E.U., Konapatee A.C. ®u3zuka: Yued. mocooue: B 3 kH. Kn.1. Mexanuka. — M.:
duszmatiur, 2004
6. byruxos E.U., Konaparser A.C. @u3zuka: Yued. mocoome: B 3 kH. KH.2. DjieKTpoAuHAMHUKA.

Ontuka. — M.: ®usmarnur, 2004.

7. byruxos E.U., KonapateeB A.C., ¥3aun B. M. ®uszuka: Yued. nocodue: B 3 kH. Kn.3. Ctpoenue u
cBoiicTBa BemecTBa. — M.: @usmatiut, 2004.

8. Kabapaun O.®., Kabapauna C.U., Opnos B.A. EI'3 2013. ®u3uka. Tunosbie TeCTOBbIE 3aaHUs.
M.: Ok3ameHn, 2016

Jlutepatypa aJs yuuTess:

9. ILT". Caenko, B.C. [lantomenkos, u ap. @usuka. [[IPO'PAMMBI o61ieobpa3oBaTenbHbIX
yupexaenui. 10-11 kmacesl. - M.: [Ipocsemenue, 2010

10.  Kabapaun O.®. ®@usuka. 3agaunuk: 10-11 k. / O.®. Kabapaun, B. A. Opnos, A. P. 3uns0epman.
— M.: [poda, 2007.

11.  KonnpatseB A. C. ¥Y3aun B.M. ®u3zuka. Céopuuk 3agaq. — M.: dusmarnut, 2005

12. bakanuna JI. I1. ®usuka. 3agaunuk 10-11 ku./ JI. I1. bakanuna, B. E. benonyukun, C. M. Kozen;
nox pen. C. M. Kozena. — M.: TIpocsemienue, 2011.

13. [lIyros B. U., CyxosB B. I'. [Tonnecnsiii /. B. IkcnepumeHnT B pusnke. Pu3ndeckuii MNPaKTHKYM.
— M.: DUI3MATIINT, 2005.

14. H.B. Typuuna, JI.U. Pynakosa, O.U. CypoB u ap. ®uszuka: 3800 3aga4 1715 MIKOJIHHUKOB U
MOCTYMAOUINX B BY3bl. - M.:[Ipoda, 2000.

15.  M.E. Tympunsckuii, KAUECTBEHHBIE 3AJIAUYU 10 ®U3UKE B CPEJIHEH ILIKOJIE. - M.:
IIpocsenienue.

OO0opynoBanme 1Jis1 NPOBeAeHHUA Ja00PATOPHBIX PadoT, (PU3HYECKUX JeMOHCTPALMI U ONBITOB:
st mpoBenieHus1 J1abopaTopHBIX PadOT, U AEMOHCTPALUA HCIOJNB3YIOTCS CEPTH(HHUIIMPOBAHHBIE HAOOPHI
o0opynoBaHus KoMmnanuu L-micro:

JleMOHCTpanuoHHoe 000opy1oBaHNe

Jlocka MarHuTHas

Habop neMoHCTpanmmoHHOTO 000pYy/TI0BaHUS MEXaHHKA

[IITatuBbl TAGOpPaTOPHBIE

HaGop DnekTpoMeTpoB ¢ MpUHAIIICHKHOCTIMHU

[Tpubop a1t ©3ydeHust SAESKTPUIECKUX TTOJICH

Ha6ops! "Dnexrpudecto 1-2-3" ¢ nudpoBeiMu TpubOpamMu 1)1t UI3MEPEHUS TOKA U HATIPSKEHUS
CTabunn3upoBaHHBIM UCTOYHUK MTUTAHUS
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Ocuumorpad

['enepatop 3ByKOBBIX YaCTOT C YCUIIUTEIEM MOILHOCTH

JlmHaMUK

[TpuGop 11t IeMOHCTpALMH SIBICHUS AJIEKTPOJIN3a

KomruiekT npubopoB 1 MprHAIEKHOCTEH ISl IEMOHCTPAIIMKA CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH
KoMruiekT neMoHCTpalimoHHOro 000py/IOBaHUSI  AJIEKTPUYECTBO U MarHeTU3M
JIeMOHCTpallMOHHBIN HA0OP JJIs MPOBEACHUS YKCTIEPUMEHTOB 10 TEOMETPHUYECKOM ONTHKE
HaGop nemoncTpanronnsiii BomHoBas ontuka

JIroMMHECHIEHTHBIE U ra30pa3psAHbIE JIAMITbI

O0opyaoBanue A4 Ja00paATOPHLIX padoT

Hab6op "Dnexkrpuuectso"

HaGop "DnexkrpomMarauTHbIC SBJICHUS"
Habop «OnTuka

CrpenoydHble BOJIBTMETPBI, aMIEPMETPHI
barapeiika 4,5 B

JdeMoHcTpanMOHHOE 000PYI0BaHME VISl IEMOHCTPANMA MYJIbTUMEAUHMHOI0 Y4eOHOTr0 MaTepHuaJa
(y4eOHbIX PUIBLMOB, 1€eMOHCTPAIUIi, IPe3eHTAUI U Mp.)

VY4eOHbIi KJ1acc ¢ BO3MOXXHOCTBIO MOAKIIIOUEHHS K ceTh HTepHeT
Kommnbrorep

MynbTHMeMa IPOEKTOP € SKPaHOM (MJIM MHTEPAKTHUBHAs J10CKA)
Kononku

[Tpuntep

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypChI:

VYueonsrii Bugeodmsm GUINKA: GDUUKA ATOMA

Buneo xomneknus ®U3NKA: MATHETU3M, YACTD 1

Buneo xonneknusg PU3NKA: MATHETU3M, gacts 2

Buneo xoswreximst LIKOJIbHBINM ®M3NUYECKUIN DKCIIEPUMEHT: BOJIHOBAS OIITUKA
Buzeo komwrexrust IIIKOJIbHBIN @U3NUYECKUN SKCIIEPUMEHT: M3JIYUYEHUE U

CIIEKTPbBI

Bueo komtexmus IIIKOJIBHBIM ®U3UYECKU SKCIIEPUMEHT: KBAHTOBBIE SIBJIEHH S
Buzeo xomexius [TKOJIBHBINM GU3NYECKUI SKCIIEPUMEHT: MATHUTHOE ITIOJIE
Buseo xomteknus IIIKOJIBHBIM ®M3UYECKHI SKCITEPUMEHT: MEXAHUYECKUE

BOJIHbBI

Bueo xomteknus IIIKOJIBHBIM ®M3UYECKHI SKCITEPUMEHT: MEXAHUYECKUE

KOJIEBAHUA

Bueo komteknus IIIKOJIBHBIM ®M3UYECKHWI DKCIIEPUMEHT: SJIEKTPOMATHUTHAS

VHAYKIS

Buzeo xomexuus TKOJIBHBIN ®GU3NYECKWI SKCITEPUMEHT: JIEKTPOMATHUTHBIE

KOJIEBAHUM, Yacrs 1

Buzeo xomexuus TKOJIBHBIN ®GU3NYECKWI SKCITEPUMEHT: JIEKTPOMATHUTHBIE

KOJIEBAHU S, yacTs 2

Buzeo xomexuus [TKOJIBHBINM ®GU3NYECKUI SKCIIEPUMEHT: SJIEKTPOCTATUKA

HNHTepHET-pecypcebl:

MunuctepcTBo oopazoBanusi PO
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e http://www.ed.gov.ru/
e http://www.edu.ru/
[Tenarormueckas Macrepckas, ypoku B IHTEpHET 1 MHOTOE JIpyroe
e http://teacher.fio.ru
e http://egetrener.ru/
e http://physica-vsem.narod.ru/
e http://class-fisika.narod.ru/
e http:// physics03.narod.ru/index.htm
e http:// physics /nad.ru/ physics/htm
e http://demonstrator. narod.ru/cont/html
e http://elkin52.marod.ru/
HoBsie TexHOMOrMM B 00pa3oBaHun
e http://edu.secna.ru/main/
[TyreBoguTens «B Mupe HayKu» Ui HIKOJIBHUKOB
e http://www.uic.ssu.samara.ru/~nauka/
e http://www.bymath.net/
Merasnuuknonenust Kupumia u Medoaus
e http://mega.km.ru
CalThl « DHIMUKIONEIUN YHITUKIIONE U
e http://www.rubricon.ru/
e http://www.fmclass.ru/

e http://www.encyclopedia.ru/
denepanbHbIi poccHiickuii 0011e00pa30BaTENbHBIN OPTAI
e http://www.school.edu.ru
JleBaTh 00pa30BaTEeNbHBIX MOPTAIOB OOBEIMHEHBI B KOHCOPLIUYM,
BO3IJIABIIET KOTOphI PenepanbHblil mopran «Poccuiickoe o6pazoBaHue»
e www.edu.ru
e http://pedsovet.org/
DJIEKTPOHHBIE KYPHAJIBI
e http://www.bspu.altai.su/lisini into/pedagog.
e «Kypbep obpazoBanus» - http://www.eourier.com.ru.
e «3epkanoy - http://www.jph.ras.ru/~mc.

o «OHmuKIONeaNs oOpazoBaTeabHON TexHoIorum» http://edwed.sdsu.edii/eet.

o «Yuurenb roga» - http://www.teaelieryear.ru.

e «OOpazoBaHue: UccleJOBaHUE B MUpe» http://Wwww.oim.ru.

e «Bompocws UaTepHET-00pazoBanus» http:// www.center.fio.ru/vio.
e Uzparennckuit foM «1 ceHTsiOps» - http://www.Iseptember.ru
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Kanennapuo-remarudeckoe mianuposanue no kypey «®U3UKA» nas 11 kiaacca

2 g
= =
g | é : &, _ E| MNpumeua 3 iz
o o ¢ > IInanupyemsbie pe3yJjbTaThl 2 HHE
S | 3 Tema ypoka z 4 = Py pesy YVa = & ’ o '2'
2 2 E p E. 00y4eHusi (mMpeaMeTHbIE) & = Jlomamne i =
< =
=]
< é Z | e3agaHue = =
IToBTOpEHUE: Ilo3naBarenbHbIE: vV 10§ 78
DeKTpOoCTaTHKa, 3Hath POPMYIHPOBKY 3aKOHA BJIa/IETh OOLITUM 20 3 78-
= | B3aUMOJIEHCTBUE Kynona, yMeTh BBIYUCIISITH CHII MIPUEMOM PEILICHUS ’ CEHTS
1 S [ToBTOpeHue Y A Y P p MT | 3apgaum
= | 3apa00B, 3aKOH B3aMMO/JICHCTBUS 3apsi10B 3HATh U 3aJlauH. 79,379 5 opb
= O .
s Kynona, mpuaiun MMOHUMATh MPUHIUIT CYTIEPIIO3UIINH, | TPOBOAUTH
é Cynepno3unumn CpaBHEHHUE, U
& 3HaTh ONpe/Ie/ICHHE HAPSHKEHHOCTH | KIacCH(UKaIUIO 1o
2 ANEKTPUYECKOTO TOJIsI, TIOHUMATh 3aJJaHHBIM
~ | lHloBTOpenmue: o o "
=’ | Ipaduueckoe (bu3MYECKUN CMBICT TIOHATUHN "TUHUS | KPUTEPHM,
2 H30GpaKeHHe noJjs", yMeTb OpeaeisiTh OCYILIECTBIIATD
5 HaIpaBJ€HUE JEHCTBUS CUIIbI [IOUCK HEOOXOIUMOM V10 § 82- | cents
2 Q.| DJIEKTPUYECKOTO [ToBTOpEeHUE . MT
) Kynona Ha 3apsiz, mOMEIIEHHBIN B uHbOpMaLuu AJs 83 PHO opb
& | mona. JInaum nons, | 14
S | Bexrop noJsie. YMeTb U300pakaTh CHIIOBBIC BBITIOJIHEHUS
5 JUHUM YEAUHEHHOTO TOYEYHOTO yueOHBIX 3aJjaHUi C
© | HanpskeHHOCTH E
=1 3apsifa, TUTONS, TTaphl PaBHBIX UCIOJIb30BaHUEM
2 TOYEYHBIX 3apsI0B yueOHOM
= JUTEPATYPHL. PaGora c
©
S PerynstuBHble: KOHCIIEKTO
g | loBTOpPEHHE: 3HaTh POPMYITHPOBKY
i o OLICHHUBATh M, pabora
o | [loTok BekTOpa DNEeKTPOCTAaTUUECKON TEOPEMBI
T MPABUJIbHOCTD HA, CEHTA
o1
3 & | HAPSDKEHHOCTH, IToBTopenne | 'aycca, onpeneneHue moToka MT
2 BBITIOJIHEHUSI omuOKkamu | Opb
/| DIEKTPOCTATUYECK BEKTOpa 4Yepe3 MIOAAKy, YMETh N .
NEeICTBUI HAa ypOBHE o
as Teopema ["aycca. OTIpEe/IEIATh 3HaK IMOTOKA BEKTOpa .
aJIeKBaTHOU MHUKPOTECT
PETPOCTIEKTUBHOM am, PHO
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3HaTh OMpCACIICHUC HANIPSAKCHHOCTH

IToBTOpEHUE: TOJIsI, yMETh BBIYUCIIATH
Hanpsixennocts HaIpPsHKEHHOCTH MOJIs OT
AJIEKTPUYECKOTO HECKOJIBKHX UCTOYHHUKOB: 3HATH
IOJISL: TIOJIE [ToBTOpenue | hopMyny HaNPSKEHHOCTH
OJTHOPOJIHO 3apsKEHHOM MITOcKoCcTH. [loHnMaTh
3apsKEHHOU (bu3nUeCcKuii CMBICI TOHATHIHA
IIOCKOCTH JINHEHAas, IOBEPXHOCTHAS U
0o0BEMHas TIOTHOCTH 3apsijia
YMeTh CKIIaibIBaTh BEKTOpa
IMoBTOpEHUE:
HATMPSHKEHHOCTH IBYMSI CTIOCO0aMU:
Pemenue 3amau:
i — [ToBTOpEHME | MO TeOpEME KOCUHYCOB U
p pa3ioKeHUEM BEKTOPOB Ha
CYTNEPIIO3UIINI
KOMITOHEHTBI
IToBTOpEHUE:
Pemrenue 3agau:
paBHOBecCHE
mapuKka Ipu VYMeTs yunteiBaTh cuny KyioHa mpu
P P [ToBTOpEHME i YRy p
IeHCTBUHI pElIeHUH 3a/1a4 MEXAHHUKHU.
HECKOJBKHUX CHII,
BKJIIOYAs CUITY
Kynona
3Hath onpeeneHne paboThl CUITHI,
TMosTopenue: YMETh IPUMEHSITh €ro K JBHKCHUIO
PaGora 3apsjia B OAHOPOJAHOM I10JI€
AIEKTPUUYECKOTO
[ToBTOpenue | 3HaTh ompenesieHUe MOTEHIIHAIA
IOJIST, TIOTSHITA AT
T0JIsI, JIEKTPUUYECKOTO HAIIPSKEHUSI.
T0JIsI, pa3HOCTh
[ToHrMaTh CBSI3b HANIPSHKEHHOCTH U
MOTEHIINATIOB
MOTCHIIAaNa
YmeTs ucnons3oats 3CD npu
IToBTOpEHUE:
[ToBTOpEeHHEe | IBUIKEHUU BIEKTPUUECKOTO 3apsiaa B

Pemenue 3amau

I10JIC

OIICHKU. YUUTHIBATh
MpaBUJIO B
TUTAHUPOBAHUH U
KOHTpOJIe criocoba
perieHus
OCYIIECTBIISTh
UTOTOBBIN U
MOIIarOBLIN
KOHTPOJIb 110
pe3ynbTaTy.
LeJIernojaranue,
TJIaHUPOBAHHUE,
MIPOTHO3HPOBAHHUE,
KOHTPOJIb,
KOPPEKIIHsI, OIICHKA,
BOJIEBAs
CaMOPETYJISIIIHS.
KommyHuKaTuBHBIE:
JIOTOBApUBATHCA U
MIPUXOIUTH K
o01IemMy pemeHuo B
COBMECTHOM
JEATEIIbHOCTH, B TOM
YUCJIE B CUTYallUH
CTOJIKHOBCHUS
HHTEPECOB.
BBIP2XCHHE CBOUX
MBICJICH C
JIOCTaTOYHOM
MTOJTHOTOH U
TOYHOCTBIO;
HCIOJIL30BaHUE
KPUTEPUEB TSI

v 10, §
81-83,
3aa4n CCHTHA

MT | g15.824 | ops
-82.5,

PHO
v 10, §

MT | 81-83 Cg‘”"
433,435 pb
3800 CCHTA

MT | 11.36- c
11.39 PP
V10§84 | cenrs

MT - 85, Opb
3amaun

MT CEHTS

p | 844,845, | °C
85.4, 85.5 pb
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IHoBTOpeHue: 000CHOBaHUS CBOETO "V 10§
3HaTh onpeeeHne IPOBOIHNKA U
DJIEKTPUYECKOE CY)KJICHUS, 86-90,
JTURJIEKTPUKA, TOHUMATh CXOJICTBA U CEHTS
9 II0JIE B BEILIECTBE. [ToBTOpEeHUE . IUIAHUPOBAHUE UP | 3amaun
pa3anyuus X B3aUMOJICHCTBUS B . | Opb
[Monspu3zanus yueOHOro 87.3-87.5
AIEKTPUUYECKUM I0JIEM
JTURJIEKTPUKOB. COTpYAHHYECTBA B
IloBTOpEHue: noucke u cobope 10 890
DnexTpuyeckas 3HaTh ONPEEICHUE IICKTPUICCKON | HH(OpMAIHU y 10/§90-
MT, | 91 3amaun | ceHTH
10 €MKOCTb, EMKOCTB [ToBTOpEHHE | €MKOCTH, EMKOCTHU IJIOCKOTO
WP |91.3-91.5 opb
MIJIOCKOTO KOHJIEHCATOpa,
KOHJIeHCATOopa.
§ 92,
IloBTOpPEHUE: YMeTb BBIYUCIATh EMKOCTh
MT, | samaumn CEHTS
11 CoenuHenune [ToBTOpEHME | MapaJIETbHBIX U MOCIEA0BATEIbHBIX
WP |92.3-924 opb
KOHJIEHCATOPOB KOHJIEHCAaTOPOB
IToBTOpPEHUE
YMeTh Ka4eCTBEHHO OIpPENeTsTh,
Pemenue
KaK B3aUMHO U3MEHSIIOTCS
KAUCCTBEHHbIX napaMeTphl IVIOCKOTO KOHAEHcaTopa: CEHTS
12 3anau "M3menenue [ToBTOpEeHUE P p pa:
C, U, q, W nipu usmenenuu S, d, € Opb
apaMeTpoB
MIPU TTOAKITIOYEHHOM U
MIJIOCKOTO
" OTKJIIOYEHHOM HCTOYHUKE
KOHJIeHCAaTopa
Pemienue 3axau:
SHeprus A YMeTh pemaTe 3a1a4u Ha V10 § 93,
nepe3apsIKy KOHJIEHCATOPOB C 3a7a4u CEHTS
13 KOHJIEHCATOPOB, [ToBTOpEeHue PE3APAICY KOHA p o0 e
MCIIOJIb30BaHUEM 3aKOHA 93.3-93.5 Opb
nepesapsiika
COXpaHEHHUS 3apsa U SHEPTUu
KOHJIEHCATOPOB
IIpoBepounasn
14 padora: [IpomexxyTouH | YMeTh pemars 3aa4u 1o TeMe P3 CEHTS
3JIeKTpUYecKas bIil KOHTPOJIb | BJIEKTPOCTATHUKA Opb
€MKOCTh
’E DneKTpuyecKui 3Hatb onpeneneHue auekrpudeckoro | [lo3HaBarenbHbIE: "§1-2
Z | Tok. Cuia Toka. Nzyuenue TOKa, CUJIbI TOKA, YMETh peliaTh OpPUEHTUPOBATHCS B Bonpocsr COHTSL
15 3 29 HOBOT'O 3a/1a4y Ha [IOJCYET YUCIIa pasHooOpa3uu MT | mocne .
=~
S MaTepuaia 3apsKEHHBIX YaCTHIL Yepe3 Croco0O0B pelieHus naparpada p
=

MOIMNCPCIHOC CCYCHUC NPOBOJHNKA

3aaad.
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Hcrounuk Toka.
N3yuenue
16 HOBOTO
Martepuaia
Hctounuk Toka B 3HaTh NOHATHUA IEKTPUIECKON
JIEKTPUYECKON N3yuenue LeNIY, ICTOYHUKA TOKa,
17 11(S1178 HOBOT'O AJIEKTPUYECKOTO TOKA, YMETh
MaTepuaiga | pUcoBaTh MpOCTEUIINE
IIEKTPUYECKUE CXEMBI
3akon Oma
N3yuenue
OJIHOPOJTHOTO
18 AIHOPOZL HOBOTO
acTKa LenH
¥ 1 MaTtepuaia
ConpotuBieHue 7 C. 3HaTh NOHATHUA YAEIBHOTO
MIPOBO/IHUKA. Y1 COMPOTHUBJIICHHUS, TPOBOIUMOCTH.
19 HOBOTO
VYMeTh BEIBOIUTE 3aKkoH OMa HcXoast
MaTtepuaia .

13 NIOJIOKEHHU I Teopuu Jpyne
3aBHCUMOCTh 3Hath nousTue "TemneparypHsblil
YAEIBHOTO KO3 PHUIHUEHT CONpOTUBIICHHUS",
CONPOTHUBIIEHUS OT ITIOHUMATh Ka4eCTBEHHOE

Nzyuenue
TEeMIIEPaTypBhl. 00BsICHEHUE 3aBUCUMOCTHU
20 HOBOT'O
CONPOTHUBIICHUS OT TEMIEPATYPHI HA
Marepuana

OcHose Teopuu pyne. Ymers

penaTh 3aja4l Ha 3aBUCUMOCTD

COMPOTHUBJICHUS OT TEMIEPATYPHI
CBepXxmpoBOAMMOC 3HaTh, B YEM COCTOUT U MPHU KAKUX
Tb. UsyucHue YCIIOBUSIX HAOIIOAAaeTCA, U T

21 HOBOTO WCIIOJIb3YETCS SIBIICHUE
Marepuaia CBEPXMPOBOJUMOCTH

MIPOBOJIUTH
CpaBHEHHE, U
KJIaccu(UKaLHUIO IO
3aJJaHHBIM
KPUTEPUSIM.
OCYIIECTBIISITh
MOMCK HEOOXOAUMOI
uHopManuu st
BBITIOJTHEHUS
y4eOHBIX 3aJJaHUI C
HCIIOJIb30BaHUEM
yaeOHOMH
JTUTEPATYPHI.

PerynstuBHbie:
OLICHUBATh
MPaBUILHOCTh
BBITTOJTHCHHS
JICUCTBUIA HA YPOBHE
aJIeKBaTHOM
PETPOCIIEKTUBHOM
OIICHKH. pa3anvaTh
croco0 U pe3ysbTar
JIEUCTBUS. BHOCUTH
HEOOXONMBIE
KOPPEKTUBHI B
JIECTBHE ITOCJIE €T0
3aBEpIICHUS Ha
OCHOBE yueTa
xapakrepa
CIEJIAaHHBIX OIINOOK.
YUUTHIBATh MPABUIIO
B IJITAHUPOBAHUU U

3aauu:
2.3-2.4"
§3,
yp | BOTPOCH! CCHTS
mocJie Opb
naparpada
§4
BOTIPOCHI COHTS
WP | mocne 600
naparpada
§5
MT | 38Aaum, CEHTs
53-54 opb
§ 6.
3amaun CEHTH
P3
6.3-6.4 opb
§7,
MT, | BOTPOCH COHTS
nocie
up naparpada Op»
§8,
BOIIPOCHI COHTS
MT | mocrne
Opb
naparpada
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CoeauHeHUs 3HAaTh, B UM OTINYHE
MIPOBOJAHUKOB. MOCJIEJ0BATEIBHOTO OT
N3yuenue
NapajIeIbHOTO COEAUHEHMSI, YMETh
22 HOBOTO
pazOuBaTh N300paKEHHBIE CXEMBI Ha
MaTtepuana
IIOCJIEZI0BATEIbHBIE U TIapaJlICIbHbIE
YYaCTKH.
Pacuer YMeTh cCOOMPATh DIIEKTPUIECKHE
COTIPOTUBIICHUS CXEMbI. YMETh ONpeesiTh
ANNEKTPUYECKUX MapaMeTpbl CXEMBbI TI0 TTOKA3aHUSIM
Lenen. aMIIepMETpa U BOJIbTMETPA

23 JlaGopaTopHas JlaGopaTopHBI
paborta Nel 1 IPaKTUKYM
«HccnenoBanue
CMEILIaHHOTO
COEIMHEHUS
TPOBOJHHUKOBY.

24 duznyeckuit JlaGopaTopHbl | YMeTh 00pabaThiBaTh pe3ynbTaThl
MPAKTUKYM 1 IPaKTUKYM | SKCIIEPUMEHTA U COCTaBJISATh OTYET
KonTpoabnas YMeTs pemaTh 3aa4u Ha:
padora Nel CMmenaHHOoe CoeTMHEHUE

25 «3axkon Oma s [IpoMexxyTOUH | MPOBOJHUKOB, PACYET KOJIUYECTBA
y4acTKa Henm». BIif KOHTPOJIb | YaCTHUII, IPOXOAIINX Yepe3 CeueHUe

IIPOBOJHMKA, YAEIBHOE
COINPOTHBIICHUE MPOBOJIHUKA
3akon Oma s YMeTh u3MepATh BHYTPEHHEE
3aMKHYTOM LIETH. conporuBienue U IJ]C uctounnka
JlaGopaTopHas IIOCTOSIHHOT'O TOKA IO ITOKa3aHUAM
JlaGopaTopHBI
26 pabota Ne2 o aMIIepMeTpa U BOJIbTMETPA
i IpaKTUKyM
«M3ydenue 3akoHa
OmMa 11 ITOJTHOU
LENnn.
dusnyeckuit YMeTb 00pabaThIBaTh pe3yabTaThl
JlaGopaTopHBI
27 MPAKTUKYM OKCIIEPUMEHTA M COCTABJIATH OTYET

Y MIPaKTUKYM

KOHTpOJIE cr1ocoba
perICHHSI.

KommyHuKaTHUBHBIE:

KOHTPOJIUPOBATH

JICUCTBUA MapTHEpA.

BmpaxceHHe CBOHUX
MBICJICH C
JIOCTaTOYHOM
MMOJITHOTOH U
TOYHOCTBIO;
JIOCTIKCHHE
JIOTOBOPEHHOCTEN U
corjlacoBaHHe
00IIero perieHus,
aJIcKBaTHOE
HUCIIOJIB30BAHUC
pEYEBBIX CPEACTB
JUUIA peH_ICHI/I}I
KOMMYHUKAIIMOHHbI
X 3aJa4

MT, ?01';); §g: CEHTSI
up |, A 6pb
OtueT o
naboparop
OJIP | woit OKT:6

pabote P
OJIP | oTuet OKTA6
pb
OKTS0
KP Pb
§11,
3aIa4u: OKTS0
OJIP 11.3,11.4 pb
OJIP Ilo OKTS0
TeTpaau DB
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3axon Oma g
3aMKHYTOM LIETH.

3uath nousaTus /J1C 1 BHyTpEHHETO
COTNPOTHUBIIEHUS, 3HATh 3aKOH OMa

N3yuenue N
Pacuer cunbl Toka JUTSI TIOJTHOM 1IeTH.
28 HOBOTO
U HaIlpsDKEHUS B
Marepuaia
ANEKTPUUECKUX
LEeMsX.
Pemenne 3anau N3yuenue VYMmeTh pemath 3a1a4u Ha 3aKOH
29 "3akoH Oma" HOBOTI'O OmMa 115 IIOJTHOU Lienn
Marepuaia
N3mepenne cuibl YMeTh pemaTh 3a1a4u Npy HaTUuIuu
TOKA U B CX€ME HeuJeanbHbIX
N3yuenue
30 HaIpsKEHUS. HOBOLO M3MEPUTENbHBIX TPHUOOPOB. YMETh
pacCUUTHIBATh IIYHT K AMIEPMETPY
Marepuaia
1 100aBOYHOE COMPOTHUBIICHUE K
BOJIbTMETDY.
TemnoBoe 3Hatb 3aKkoH J[koynsa-JIeHua B Tpex
NEUCTBHE N3yuenue ¢dopmax. [Tonnmare, BBIBOJI 3aKOHA.
31 AJIEKTPUYECKOTO HOBOT'O
TOKa. 3aKOH Marepuaia
Jxoynsa-Jlenna.
Pemienue 3agauq: Hayscime YMeTh pemaTe 3a1a4u Ha
COE/INHEHHE COEIMHEHHE MPOBOJHUKOB
32 g HOBOTO a POBOL
MIPOBOJIHUKOB
Marepuaia
Pemrenue 3agau: YMeTh pemaTh 3a1a4i Ha pacyet
pacyeT TOKOB U N3yuenue rapamMeTpoB LIENH MPU OAHOM
33 HaIpsHKEHUN HOBOTO VMCTOYHMKE MUTAHUS U Pa3IUIHBIX
Marepuaia Harpyskax.
[Tepenaua 3uate nonsitue K11/ nemnmu,
MOIIHOCTH N3yuenue MMOHUMATh U YMETh OOBSACHATH, AJIs
34 BJIEKTPUYECKOTO HOBOT'O 4ero TpeOyeTcs MOBBIIICHUE
TOKa OT UCTOUYHHKA Marepuaia HaIpsDKEHUS [P Tiepeiaye

K MIOTPEOUTEITIO.

MOIITHOCTH I10 JIMHUHU MIEPCaavYn

MT, OKTSIO
P 312, pb
MT, OKTSI0
VP 12.3-12.5 P
"§ 1 3 s
BOTIPOCHI
MT, | mocie OKTs10
WP | maparpada | pm
13.4-13.5"
"§14
MT, | 3apaun OKTSIO
P | 14.4-14.5" pb
§13-15
MT | T'ombndap | okxTsab
NP | 620.15, pb
20.16
§13-15
Tonbadap
P3 | 619.20, OKT:G
19.22 P
MT E§’>alz[5aqn OKTSIO
Pl s3ass | PP
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MT
np

§5,
BOTIPOCHI
nocie
naparpada

OKTs0
pb

MT
np

§ 80
PaboTa ¢
KOHCITEKTO
M, Bunbr
MOHM3AIHN
Y, BUJIBI
pa3psioB
B rase

OKTSI0
pb

MT
np

§ 80
PaGoTa ¢
KOHCIIEKTO
M,
BbIYYUTb U
pa3ianJarh
BUIBI
SMHCCUU

OKTs0
pb

MT
np

§16,
3a1a4un
16.3-16.4

OKTS0
pb

DnexTpuyecKui Visyuenne 3HaTh OCHOBHBIE MOJIOKEHUS TEOPUH
TOK B MeTaJljIax €, YMEeTh BBIBOJUTH 3aKOH OMma
35 ’ HOBOTO Hlpyne, ym a
OCHOBBI TEOPUHU
MaTepuaia
Apyne
DnexTpuyecKui 3HaTh NOHATHE JIEKTPOHHOU U
TOK B BaKyyMe, MOHHOW YMHUCCHHU, 3HATh BUbI
AIEKTPOHHAS SMUCCHH.
N3yuenue
AMUCCHS
36 HOBOTO
Marepuaia
DNeKTpUYeCKuit 3HaTh MOHATHE MOHU3AIUH, BUIBI
TOK B razax. MOHM3AIMH U BUIbI pa3psiioB.
Wonwuzanusa, BUALI
A3DAIOB ’ N3yuenue
37 pasp ’ HOBOTO
Marepuaia
DNeKTpUYeCKUit VisyucHic 3Hath | u 2 3akonbl Papajes
TOK B PacTBOpax u
38 P p HOBOTO
pacruiaBax
Marepuaia
AJIEKTPOJIUTOB.
DneKTpuuecKui 3HaTh ONpeieIeHuE
TOK B MOJIYTIPOBOTHUKA, TUITBI
MOJIYITPOBOJIHUKAX, MOJIYITPOBOJIHUKOB, TTOHSITHS
coOCTBeHHAs U MIPUMECHOM U COOCTBEHHOU
Nzyuenue
MpUMeCHast MIPOBOJIUMOCTH
39 p HOBOTO POBOA
MIPOBOAUMOCTb.
MaTepuasia

MT
np

§44,
BOTIPOCHI
nocie
naparpada
coOcTBEeHHA
U
[IpUMECHas
POBOIMIMO
Tb

OKTs0
pb
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[TonynpoBOAHUKOB 3HaTh NPUHLMII JEHCTBUS §45
Bl TUOI. MOJIYTIPOBOIHUKOBOT'O AHOAA BOIPOCHI
Tpansucrop nocie
naparpada
N3yuenue
MT | llpunnoun | okTs0
40 HOBOTO N
np NEUCTBUA pb
Martepuaia
ouronsapH
oro
TPaH3UCTO
pa
JlaGopaTopHas YMeTb u3MepsTh 3apsiz
paborta Ne3: OJTHOBAJIECHTHOI'O MOHA
JlaGopaTopHbI OtyeT o | OKTS0
41 U3MEPEHUE 3apsiaa . OJIP
i MpaKTUKyM pabote pb
OJTHOBAJICHTHOTO
MOHA
47 duznueckuit JlaGopaTopubl | YMeTh 00pabaThIBaTh pe3yabTaThl OMP | Oruer OKTSI0
MPAKTUKYM 1 IPAaKTUKYM | SKCIIEPUMEHTA U COCTaBJISATh OTYET pb
KonTposabHas YMeTh pemats 3aa4M 10 TeEMe
pabora Ne2 TDOMEskYTOUH "TToCTOAHHBIN IIEKTPUUECKUMA TOK" OKTSI6
43 «3axon Oma s P . KP
N BIii KOHTPOJIb pb
3aMKHYTOM
Henm».
MarnutHOoe 3HaTh NpaBUIa B3aUMOJAEHCTBUS Ilo3naBarenbHbIE:
B3aUMO/ICHCTBHUE. Nzyuenue TOKOB. ¥YME€Th UCIOJIb30BaTh OPUEHTUPOBATHCS B MT §17-18, Host6
o]
44 5 MaruutHoe nosne HOBOTO npaBuiIo OypaBUYHKa pasHooOpa3uu 1p | BOmpOCH . p
B | BJIEKTPUYECKOTO Marepuana CIoco0O0B pEIICHHS nociue §§
(]
S | ToKa. 10 3az1ad.
£ | MarauTHOe noe. 3HaTh NOHATHS: TUHUNA MarHUTHOTO §19
- Nzyuenue 1noJjsi, MarHuTHOM MHAYKIUKU. YMeTh | TPOBOIUTD i
3 MT | Bompocsl | HOSIOp
45 | S HOBOT'O n300paxaTh MarHUTHOE TI0JIE CpaBHCHHC, U 1P | mocre .
Marepuana MOCTOSIHHBIX MAarHUTOB U KIACCH(UKALHIO 110
naparpada

IPOBOAHUKOB C TOKOM,

3aJaHHbIM
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Jencrteue Visyuenne 3HaTh, popMyIy cruiIbl AMIiepa,
46 MAarHuTHOTO IOJIS HOBOTO YMETh ONPENEIATh HAallpaBICHUS
Ha MPOBOJIHUK C CUJIbl AMIiepa 1o MpaBHITy JIEBOU
Marepuana
TOKOM. pYKH.
Pemenue 3agau Hayscime YMeTh pemaTe 3a1a41 10 MEXaAHUKE
47 "Cuna Amnepa" HOBOLO Ha paBHOMEPHOE-PABHOYCKOPEHHOE
JBWKEHUE MTPU HATMYUU CUJIBI
Marepuaia
Awmnepa
Pamka ¢ Tokom B 3HaTh BO3MOXHBIE BAPUAHTHI
OJTHOPOJTHOM Nzyuenue JNEUCTBUSI MArHUTHOT'O IOJIS Ha
48 MarHuTHOM TOJIE. HOBOTO paMKy ¢ TOKOM, YMETh OOBSCHATH
Marepuana UX, YMETh OIPENEIATh MOMEHT CUJIbI
Awmmnepa.
JetvictBue 3HaTh onpeneneHue cuibl JlopeHna,
MarHUTHOTO TOJIS N3yuenue 3HATh (POPMYITY I MAaTHUTHOM
49 Ha JIBKYIIIHECS HOBOT'O cocTapisronier cuiibl JIopeHiia.
3apsKEHHbIE Marepuaia 3HaTh XapakTep JBUKECHUS YACTHUIl B
YaCTHIIbL. OJIHOPOJIHOM MarHMTHOM I10JI€
Macc-cniekrporpad YMeTh OOBSICHITH PUHITHIT
Y HUKJIOTPOH. Visyuenie necTBHs Macc-cekTporpada.
YMeTb pemaTh 3aJja4i Ha IBUKEHHE
50 HOBOTO
3apsA10B B MATHUTHOM TIOJIE.
Marepuana
[IpocTpaHcTBEHHBI YMeTh pacCUUTHIBATh apaMeTPhI
€ TPaeKTOpUun TPAEKTOPHUU 3aPSKEHHOMN YaCTHULIBI B
3apsKEHHBIX N3yuenue OJTHOPOJIHOM MarHUTHOM IIOJI€.
51 4yacTull B HOBOT'O
MarHuTHOM IIOJIE. Marepuana
MarunuTHoe noje B Visyuenie 3HaTh NOHATHUS: qUa-, Mapa-,
57 BEIIIECTBE. HOBOLO dbeppoMarseTusma, yMeTb OOBSICHATh
DeppoOMarHeTUsM. MAarHUTHBIE CBOMCTBA BEILIECTBA HA
Marepuana

Pemrenue 3agau.

OCHOBC UX aTOMApHOT'O CTPOCHUA

KPUTEPUSIM.
OCYLIECTBIATh

[MIOMCK HEOOXOIUMOM

uHopManuu st
BBITIOJTHEHUS
y4eOHBIX 3aJJaHUH C
HCIIOJIb30BaHUEM
yaeOHOH
JTUTEPATYPHI.

PerynstuBHbie:
OIICHUBATh
MIPaBUIBHOCTh
BBITIOJIHEHU S
JICUCTBUIA HA YPOBHE
aJeKBaTHOU
PETPOCIIEKTUBHOM
OIICHKH.

pasnuyaTh Crocod u
pe3yJIbTaT IEUCTBHUS.

BHOCHThH
HEOOXOIUMEIE
KOPPEKTHUBHI B
JEUCTBUE MOCIIE €T0
3aBepIICHHS Ha
OCHOBE yueTa
xapakrepa
CIIEJIaHHBIX OIIHNOOK.

YUYUTBIBATE IIPAaBUIIO
B IINITAaHUPOBAHUU U

MT HOSIOp
P 320 b
, 3a71a4u HOSIOp
20.4 - 20.5 b
MT 3 21 HOSIOp
yp | 3aaun .
21.2-21.4
MT sz([);qn HOSIOp
P 104205 °
§23,
BOIIPOCHI
MT | mocne HOSIOp
WP | maparpada b
, 3a7a4a
22.5
§24,
BOTIPOCHI
MT | Tocte b HOSIOp
yp | Maparpada .
, 3aJ1a4
10
TETpaIn
§ 29,
MT | Bompocsl HOSIOp
HUP | mocne b
naparpada
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KonTpoabnas
padora Ne3
«MarbmeTuzm».

KOHTpOJIE criocoba
perIeHHSI.

KoMMyHMKaTHBHBIE:

KOHTPOJIMPOBATH

JIEUCTBUA MMapTHEPA.

BBIPAXKCHUEC CBOUX

MBICJIEH C
IOCTATOYHON Pabora
MMOJTHOTOM U HaJ
53 HpUOMeX(yTO‘IH TOYHOCTHIO; KP omuOKaMu | HOSIOP
BIif KOHTPOJIb no b
HOCTHKCHHUC MHUKPOTECT
JIOTOBOPEHHOCTEN U aMm
COIJIacCOBaHUE
00111ero perneHus
aZICKBAaTHOE
HCIIOJIb30BaHUE
PEUYEBBIX CPENCTB
JUISL peIIeHuUs
KOMMYHHKAITUOHHBI
X 3aga4q"
MarHuTHbIi IOTOK. N3yuenne 3HaTh ONPEEICHNE MAarHUTHOTO [lo3HaBarenbHbIE: MT § 30, HORGD
54 HOBOTO MOTOKA, YMETh BBIYUCISATH MOTOK U OpUEHTUPOBATHCS B yp | 33Aaum .
s Marepuaia €ro U3MEHEHHUE. pa3zHooOpazuu 30.2-30.4
"E’ 2JIC B Visyuenie 3HaTh 3aKOH DJIEKTPOMATrHUTHON Croco0O0B pelIeHus §31
55 UE) MPOBOJHUKE, HOBOIO WHAYKIAHA. YMETh OOBSICHSITH 3a/1a4. MT 3az[e’1q1/1 HOSIOp
§ JBIDKYIIIEMCS B 13 vaTtepuana BO3HUKHOBeHHE DJIC MHIYKIINKU Ha np 313314 b
S | MarHUTHOM 1oJe. OCHOBE CHJIbl AMIiepa IIPOBOJIUTH
£ | OnekrpomarauTHa YMeTh pemaTh 3aa4i Ha 3aKOH CPaBHCHHUC, 1 §31,
2 | A MHIYKIHMSL. N3yuenue DNEKTPOMarHuTHON UHIYKIIUH, K1aCCHHUKALMIO 11O MT | BOmPOCHL 6
56 | © [IpaBumno Jlenma HOBOTO YMETh OTIPEICTATh HAIpaBICHUE 3a/1aHHBIM yp | mocre HO: p
Marepuaia MHJYKLIHIOHHOI'O TOKA. KPUTCPHAM. naparpada
, 3aJ1a4u
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OCYILIECTBJIATH

1o

[IOMCK HEOOXOIUMOM TeTpaau.
uHGOpMALIUU IS
Pewenne 3anau VisyucHic YMeTb pemaTh 3aja4u Ha 3aKOH BEITIOJTHEHHS
"3akon OMU" DNEeKTPOMarHUTHOM MHIYKIIUH i HOSI0
37 HOBOTO eTBI())l'[ eeNATh Hall ﬂ;’B.:eHI/I’e YUCORLIX Sazamit b b
MaTepuana w p p HCITOJIb30BAaHUEM
WHAYKIIMOHHOTO TOKA. yuaeOHOi
CamMOuHIyKIIHSI. 3HaTh B 4YEM OTJIMYHE UHAYKIUH OT JTUTEPATYPHI. §33-34,
NHayKTUBHOCTD. CaMOWHIYKINU. 3HATh MOHSATUE BOTIPOCHI
UHAYKTUBHOCTH. PerynstuBHbIe: nocine
OILICHUBATh naparpada
N3yuenue H parpag
IIPABUJIBHOCTb MT | .Pabota nexad
58 HOBOTO
BBIIIOJIHEHUS NP | Han pb
MaTepuaia N .
JEICTBUI HAa ypOBHE omnoKkamMu
ageKBaTHOM o
PETPOCIIEKTUBHOM MUKPOTECT
OLICHKH. aM.
DHeprus Nzyuenue 3HaTh (HOPMYITy SHEPTHH MT J—
59 MAarduTHOTO IIOJIS HOBOTO Conenonsa, yMeTh peliaTh 3a1a4u. pasmM4aTh cocod u 1P § 31-32 .
TOKa. Marepuaia pe3yIbTaT NICUCTBHS. p
CriocoOsr YMeTb pemarth 3a7auu Ha § 32,
Uzyyenne 6 BHOCHUTb 6
60 UHAYLIUPOBAHUS pa3IyYHbIE CTIOCOOBI MT | BOTPOCH! JeKa
TOKa HOBOTO VHIyLUPOBaHHs TOKa HeoOXo/Mble noce b
' Marepuaia AYHHP p
KOPPEKTHBBI B nmaparpacda
Omnsitel ['enpu. Msvaerc 3HaTh COIEP KAHUE OIbITA TEHPU ACHCTBHC TOCIIE CT0 § 33,
ol HZI;IOFO 3aBEpIICHUS Ha BOTIPOCEHI eKab
e OCHOBE yueTa - pb
P Xapakrepa ; nmaparpacda
JlaGopaTopHas YMeTh AEMOHCTPUPOBATH CACITAHHBIX OLIMOOK.
pabota Ned pa3IUYHBIE CTIOCOOBI TTOTYICHUS OtuyeT mo
«3yuenne JIaGopaTopHb! | HHAYKIIMOHHOT'O TOKA YAUTRIBATE IPABHIIO OJI | maboparop | mexad
62 yH aooparop K ' B [IJIAHUPOBAHUU U Y0patop
SIBIICHUS i IpaKTUKyM P | Hoii pb
AJIEKTPOMArHUTHOM pabote
UHAYKIUW.
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63 duznyeckuit JlaGopaTopHbl | YMeTh 00pabaTbiBaTh pe3yinbTaThl KOHTpOJIE criocoba 0JI Oraer nexad
MPAaKTHKYM 1 IPAKTUKYM | KCIIEPUMEHTA M COCTABJISITh OTYET peLeHMS. P pb
Hcnonp3oBanue 3HaTh, JAJI YETr0O UCIONIb3YETC s § 34,
3JIEKTPOMAarHUTHOM N3yuenue DJIEKTPOMArHUTHAS UHIAYKINA KommyHHKaTHBHBIE: BOIIPOCHI nexab

64 WHTYKIHH. HOBOTO rocJie Pb

JeiicTBUs TapTHEpa,
I'enepupoBanue 3HaTh O0IIYIO CXeMY Mepeiadun
TIepEMEHHOTO 3JIEKTPUUECKOT0 TOKa. IIOHUMATh, BBIPAKCHNC CBONX
I/I3yquI/Ie MBICJIEH C § 35-36
ANEKTPUYECKOTO IpUHIUN paboThl TpaHchopMaTopa nexad
65 HOBOTO i 3anaun
JOCTAaTOYHOM
Toka. lepenaa Matepuana ; 35.2-35.4 | PP
5JIEKTPOSHEPTUH Ha P TIOJTHOTON 1 e
paccTosHue. TOHOCTBIO;
KonTpoabnas YMmeTh pemath 3a1a4u Ha 3aKOH
. JOCTHKEHHUE
padora Ne4 DJIEKTPOMarHuTHOW UHAYKIIUH, N
JIOTOBOPEHHOCTEH 1
«IJIeKTPOMATHHUT YMETh OIpENeNATh HalpaBIeHUuE
Hasl HHAYKIHSD) WHIYKIIHOHHOTO TOKa coracopane
y ) ' 00IIero penieHus
66 ITpomexyToun a7eKBaTHOE KP neKab
bl KOHTPOJIb MCITIOJIb30BaAHHE pb
pEUEBBIX CPENICTB
TUTSL PEeTICHUS
KOMMYHHKAITHOHHBI
X 3a/1a4
= | Fapmonnyeckne 3HaTh ypaBHEHUE TAPMOHUYECKHX [To3HaBarenbHbIE:
& | konebanwMs, KoJieOaHUH, TOHUMAaTh aHAJIOTHIO CTPOUTDH PEUYCBOE Pa6oTa ¢
2| ypaBHeHUA Msvaeriie MEXaHUYECKUX U AIIEKTPUUECKUX BBICKa3bIBaHUE B KOHCIIEKTO
67 § TrapMOHUYECKUX _ Hz:oro BEJIMYMH. YMETh BBHIBOAHUTH YCTHOW U PO | M 33nauH nekad
Z | KoseOaHuit - MATEDHALA OCHOBHBIE 3aKOHBI KOJIe0aTeIbHbBIX NUCbMEHHOU (opme. pa3naToyH pb
E* p MPOLECCOB MPHU BJIAIETH OOIIMM BII
e i pepeHIIMPOBAHUHN YpPaBHEHUS IIPUEMOM pPELICHUS MaTepuan
M

KOJIeOaHUid.

3aJa4n.
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CBoOOIHEIE

3HaTh NPUHIUN ACHUCTBUS

3JIEKTPOMarHUTHbHIE N3yuenue Kos1e0aTeNbHOr0 KOHTYpa, 3HAaTh
68 Kosie0aHus, HOBOTO bopmyny meproza KoneOaHui.
Kosie0aTeNbHbIN Marepuana YMmeTh pemath 3a1a4u Ha GOpMyITy
KOHTYp Tomricona
DHeprus Nzyuenue YMeTh NTPUMEHSTh 3aKOH
69 3JIEKTPOMAarHUTHbI HOBOT'O COXpaHEHUs SHEPTUH K
X KoJieOaHui Marepuana AJIEKTPOMAarHUTHBIM KOJIeOaHUsIM
BrinyxieHnbie Hayscime YMeTh paccMaTpuBaTh MPOTEKAHUE
70 3JIEKTPOMAarHUTHbHIE HOBOLO MIEPEMEHHOT0 AIEKTPUYECKOT0 TOKA
KoJIeOaHusl. KaK BUJI 3JIEKTPOMAarHUTHBIX
ITepeMeHHBIN TOK Matephana KoJeOaHuit
BexropHbie [Tornmath 00N TPUHITUTT
JUarpaMMsbl JJIs N3yuenue ITOCTPOEHHUSI BEKTOPHBIX IHArpaMm
71 ONMCaHUSA HOBOT'O
MIEPEMEHHBIX TOKOB Marepuana
Y HaIPSOKEHUU.
Pesucrop B nenu 3HaTh NOHITUE aMIUTUTYTHOTO U
IIEPEMEHHOTI'0 TOKA. NEMCTBYIOLIETO 3HAYEHMSI TOKA U
N3yuenue HaIpsKEHUs, aKTUBHOTO
72 HOBOTO COIIPOTHBIICHUS.
Marepuana
Konnencarop B VisyucHic 3HaTh NOHATUS: AKTUBHOE,
73 LIENU TIEPEMEHHOTO HOBOLO €MKOCTHOE, COIPOTUBJICHHE,
TOKA. [TIOHUMATh, TOYEMY BO3HHUKAET CABUT
Martepuaia
(a3 Mex Iy TOKOM U HANPSHKEHUEM
Karymika VisyucHic 3HaTh NOHSTHUA: aKTUBHOE,
74 WHJYKTUBHOCTHU B HOBOLO WHJIYKTUBHOE, COIPOTUBIICHUE,
L€ [TIEPEMEHHOT0 [TIOHUMATh, TOYEMY BO3HHUKAET CABUT
TOKA. Mateprana (a3 Mex Iy TOKOM U HANPSHKEHUEM
KonebaTenpHbIit Nzyuenue 3HaTh NOHATUE UMIIEAAHCA, YMETh
75 KOHTYp B LN HOBOI'O OOBSICHATH SIBJICHUE PE30HAHCA,
Marepuana YMETb BBIYUCIISITh NAPAMETPHI

MIPOBOJIUTH
CpaBHEHHE, U
KJIaccu(pUKaLHUIO IO
3aJJaHHBIM
KPUTEPUSIM.
OCYIIECTBIISITh
MOMCK HEOOXOAUMO
uHopManuu st
BBITIOJTHEHUS
y4eOHBIX 3aJJaHUI C
HCTIOJIb30BaHUEM
yaeOHOH
JTUTEPATYPHI.

PerynsarusHsie:
OLICHUBATh
MPABUILHOCTD
BBITIOJTHEHHUS
JICHCTBUI HA YPOBHE
ageKBaTHOH
PETPOCIIEKTUBHOM
OLICHKH.

YUUTHIBATh MPABUIIO
B IJITAHUPOBAHUU U
KOHTpOJIE criocoba
perieHus

BHOCHTh
HEOOXONMBIE
KOPPEKTUBHI B
JNIEUCTBHUE MOCJE €r0
3aBepIICHUS Ha
OCHOBE yueTa
xapakrepa
CIEJIAaHHBIX OIINOOK.
YUUTHIBATh MPABUIIO

MT, nekao
NP y4l pb

341, nexad

3a71a49M 110

pb

TETpaIH
MT, 342 nekab
1P 3amaun N

422424 | P
MT, 337 Jekad
1P 3agaun .

372374 | P

§ 38,

BOTIPOCHI
MT, EEC:: ada Aexad
yp | 1eparp pb

, 3a7a41

o

KOHCIIEKTY
MT, | § 39 39.2- | nexab
NP | 394 pb
MT, | § 40 40.4- | nekab
NP | 40.5 pb
MT, nekad
P §4141.5 P
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NEPpCMCHHOTO TOKA.

KoJ1e0aTeabHOrO KOHTYpa B LIEMTH

Pe3onanc. MEPEMEHHOT0 TOKa
Tpanchopmarop Visyuerue 3HaTh TPUHIIUI PaOOTHI
TpaHcpopmaTopa, Ko duureHnra
76 HOBOTO pancdop pa, (bun
Tpanchopmanuu
Martepuaia
KonTposabHas YMeTh pemarh 3aa4i Ha TEMY
paGora NeS "IlepemenHbI TOK"
«IlepemeHHbIH
TOK».
77 [Ipomexyroun

bIil KOHTPOJIb

B TUTAHUPOBAHUH U
KOHTpOJIE criocoba
pelIeHHUS.
KommyHuKaTHuBHBIE:
KOHTPOJHPOBATH
JICUCTBUA MapTHEpA.
JIOTOBApUBATHCA U
MPUXOJUTH K
o0mIemMy pemieHuo B
COBMECTHOM
NESITEIIbHOCTH, B TOM
YHClie B CUTYalluu
CTOJKHOBEHUS
UHTEPECOB.
BBIPQXCHHE CBOMX
MBICJIEH C
JIOCTaTOYHOM
MIOJIHOTON U
TOYHOCTBIO;
UCIIOJIb30BaHUE
KPUTEPHUEB TSI
000CHOBaHHUS CBOETO
CYXKJICHUS,
JOCTHKEHHE
JIOTOBOPEHHOCTEN U
corjacoBaHue
00I11ero pereHus
aJIeKBaTHOE
UCTIOJIb30BaHUE
pPEYEBbIX CPEACTB
TUTS pETICHUS
KOMMYHHUKAITMOHHBI
X 3aJ1a4

§ 34,

MT, | Bompocsl | aexab
HUP | mocne pb
naparpada
KP nexad

jus
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ONEeKTPOMarHuTHbI

3HaTh MTOHATH: OJICKTPOMArHuTHOC

€ BOJIHBI. N3yuenue rosie. 3HaTh NOHATHS:
78 Jlnamna3oHbl HOBOTO 3JIEKTPOMAarHUTHHIE BOJHBI
3JIEKTPOMAarHUTHBI Marepuana
X BOJIH.
Pacnpoctpanenue Nzyuenue 3HaTh 00IITHE TPUHITUIIBI
79 3JIEKTPOMAarHUTHbI HOBOT'O pacripoctpanerus O/M BoiH
X BOJIH. Marepuana
OHeprus, 7 T, 3HaTh, IOYEMY IJIEKTPOMArHUTHAs
s | IepeHocumas 1 BOJIHA IIEPEHOCUT SHEPTUIO
80 = HOBOTO
= | DJICKTPOMArHUTHBI
= MaTepualia
S | MU BOJTHAMU.
% | JaBnenue u VsvacHe YMeTh OOBSICHITH IaBJICHHE
/M o
O | UIMITYJIBC 1 AIIEKTPOMArHUTHBIX BOJIH U3 00IIei
81 = HOBOTO
= | 2JIEKTPOMArHUTHBI TEOpUH
K martepuala
' | X BOJIH.
—
= | Cnextp Msvaerc 3HaTh OOMIUI TPUHITUTT
32 § aneKTpoMarHutHel | 20 Hzgoro MPEACTABICHUS CIOXKHOTO CUTHAJIA B
o | X BOJIH. BHJIE€ CYMMbI TapMOHUYECKUX
= Marepuaia
=
=
E Pangno- u CBU- 3HaTh 00IITHE TPUHITUIIBI
—~
BOJIHBI B CPEJICTBAX aanocBsizu. Buasl Mmoaynsuuu.
g pest Usywenne | P2 AAbE MOAYIAT
5 | CBA3M.
83 <9 HOBOTO
£'| PannoTtenedonnas
5 Mmartepuaia
2 | cBa3b,
| paguosemanue.
[Tpunimn Nzyuenue 3HaTh 3aKOH OTPAKEHUS BOJH, YMETh
84 I'roiirenca. HOBOTO OOBSICHSTH KX HA OCHOBE MPUHITUTIA
OTtpakeHue BOJIH. Marepuaia ['toiirenca
[Ipenomnenue N3yuenue 3HaTh 3aKOH MPEJIOMIICHUS BOJIH,
85 BOJIH. HOBOT'O yMeTh OOBACHITH UX HA OCHOBE
Marepualia npuHuuna I roirenca.
[Tpunimn Nzyuenue 3HaTh, B YEM COCTOMUT pa3HHIIA
86 I'toiirenca- HOBOTO Mexny npuHuunom ['rolirenca u
DpeHerns. Marepuaia ['toiirenca-Openens

ITo3HaBaTeabHEBIC:
CTPOUTDH PEUYCBOC
BBICKa3bIBaHUE B
YCTHOU U
MUChMEHHOU (hopMme.
BJIAIETH OOIIMM
MPUEMOM pPEIICHUS
3aJa4H.

POBOJIUTH
CpaBHEHHE, U
KJIaccu(pUKaLHUIO IO
3a1aHHBIM
KPUTEPHSIM.

OCYIICCTBIIATH

[MOMCK HEOOXOIUMOM

uHopManuu st
BBITIOJTHEHUS
y4eOHBIX 3aJJaHUI C
HCTIOJIb30BaHNEM
yaeOHOMH
JTUTEPATYPHI.

PerynstuBHbie:
YUUTHIBATh MPABUIIO
B IUTAHUPOBAHUH U
KOHTPOJIE Crtocoda
pelieHus

pas3in4arh crocod u

pe3yJbTaT ICUCTBHUS.

BHOCHUTH
HEOOXOINMBIE
KOpPPEKTUBBI B

MT | §46 AHBAp
b
§ 47 47.2- | aaBap

MI g3 b
§ 48,

MT | BOTPOCBI | sHBap
nociue b
naparpada
§ 49,

MT | BOTPOCBI | sAHBap
nociue b
naparpada
n§50’

MT, | Bompocsl SIHBAp

HUP | nocne b
naparpada
§50-52,

'MT, | KOHTpOJIb | SHBap
WP | HBIC b
BOIPOCHI
MT, SITHBAp
1P §53-54 .
MT, | § 5555.3- | suBap
UpP | 554 b
MT, STHBAp
np 3 67 b
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Wutepdepenims

3HaTh ITOHSITHUSA KOT CPCHTHOCTH,

Nzyuenue N
]7 BOJIH. HOBOTO UHTEpPEepeHIINH, ONTHIECKOMN
KorepentHoctb Pa3HOCTHU X0/1a. 3HATh MPUMEPHI
Marepuana
UHTEephEepEHITNH.
Judpakmus cera. 3HaTh, B YEM COCTOMT SIBJICHUE
N3yuenue TG paKIK, yMETh IPUBOIUTH
88 HOBOT'O pUMephI TUGPaKITUN
Marepuaia
JlaGopaTopHas YMeTb JeMOHCTPHPOBATh
paborta Ne5 pa3IMYHbBIC SIBJICHUS BOJHOBOM
Nzyuenue
«Habmronenue OIITUKU
89 HOBOTO
uHTEephepeHITnr 1
Marepuana
T PaKIIH
CBETa.
DuU3NYECKHI N3yuenue YMeTh AEMOHCTPUPOBATH
90 MPaKTUKYM HOBOT'O pa3IMYHbBIC SIBJICHUS BOJHOBOM
Marepuaia ONTHKHU
JudpakimonHas Vsvaenme 3HaTh NPUHIUN ACUCTBUS
91 penieTka. HKEOFO TG PAKITMOHHON PEIeTKH, 3HATh
opMyny Tu(PaKIIMOHHON PEIIETKH
Marepuana (popmyxy mudpai P ’
YMETh peliaTh 3aJauH.
Pemenue 3anau, N3yuenue YMeTh pemaTs 3a1a4u Ha HOPSII0K
92 "BonHoBas HOBOT'O mudpaknur. ONTHYECKYIO pa3HOCTh
onTuka" Marepuaia X0a.
JlaGopaTtopHas YMeTh u3MepsATh IJIMHY BOJTHBI
pabota Ne6 BUJIUMOTO CBETA MPHU MOMOIIH
«13mepenne () PaKIMOHHON PEIIETKH
P . JlaGopaTopHBI Audpa p
93 JUTMHBI CBETOBOM .
1 IPaKTUKYM
BOJIHBI C ITOMOILIBIO
I paKkIunOHHON
pELIETKI.
Pusnueckuin YMeTb U3MepATh JJIMHY BOJIHBI
JlaGopaTopHbI
94 MPaKTUKYM BUJAMMOIO CBETA MPHU MOMOIIU

U IPAaKTUKYM

TP PaKIIHOHHON PEeIIeTKH

JIefCTBHE IOCJE €ro
3aBEPILCHUS HA
OCHOBE yueTa
xXapakrepa
CIIeJIaHHBIX OIIHNOOK.
YYHUTHIBATh MPABHUIIO
B TUTAHUPOBAHUH U
KOHTpOJIe criocoba
peIIeHusl.

OCYILIECTBISATh
UTOTOBBIN U
MOIIarOBLIN
KOHTPOJIb 10
pe3yJabTary.

KoMMyHMKaTUBHBIE:
KOHTPOJIMPOBATH
JIEUCTBYS IApTHEPA.
YUYUTBHIBATh Pa3HbIC
MHEHHUS U
CTPEMHUTHCS K
KOOPJIMHALIUU
Pa3IMYHBIX MO3UIUN
B COTPYJIHUYECTBE.
BBIPAXKEHHUE CBOMX
MBICIIEH C
NOCTaTOYHOMI
MMOJTHOTOM U
TOYHOCTHIO;
HCIIOJIL30BaHUE
KPUTEPHUEB IS
000CHOBAHHMS CBOETO
CY)XJICHUS,
MJIaHUPOBAHUE

MT, 368-69 SHBAp
yp | 33aun .
68.3-68.4
§70,
MT, BOIIPOCHI AHBAD
yp | mocue N
naparpada
OJIP | Otuyer HHzap
OJIP | oTuet ﬂHzap
71,
MT, Eaz[aqn SIHBAp
1P 513914 b
3amauu o SHBAp
P3 | xoncmekty i
OJIP | oTuet ﬂHzap
OJIP | oTuet HHEap
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[Tonapuzanus Usyuenne 3HaTh, B YeM COCTOUT, MPOSBIISETCS, | y4eOHOTO
95 cBeTa HOBOI'O KaK MCIIOJIb3YETCs U KaK COTPYIHHYECTBA B MT, § 47 tbespa
MaTepuana | OOBACHSCTCA SBICHHE NONAPH3ALMM. | LIOUCKE U cOope np b
nHdopManuu
Hucnepcus ceera. 3HaTh O Pa3IMYUM CKOPOCTH CBETA § 56
Pa3HBIX JJIMH BOJIH B BELIECTBE,
N3yuenue YMETb OOBSCHATH Pa3IoKEHHUE B
JTUKT deBpa
96 HOBOTO CIIEKTp. YMETh OOBSACHATD AT .
Marepuana ITONIEPEYHOCTh BOJIH HA OCHOBE
SBJICHUS MTOJIIPU3ALINH, 3HATh Cephl
MIPUMEHEHHUSI MOJISIpU3alliU B OBITY
KonTpoabnas YMeTs pemars 3aja4d Ha TEMY
97 padora Ne9 [IpomexxyTouH | "BoJIHOBas onTuKa" Tecr deBpa
«BosHOBas1 bl KOHTPOJIb b
ONTHKA».
[Tpunuun depma u 3HaTh npuHIMI pepMa, YMETh Ilo3naBarenbHbIE: Pabora ¢
3aKOHBI OOBSICHATH Ha €r0 OCHOBAaHUU CTPOUTBH PEUYEBOE KOHCIIEKTO
r€OMETPUYECKON N3yuenue 3aKOHBI PSAMOJIUHENHOTO BBICKa3bIBAHUE B M. YMETh
98 ONTUKH HOBOT'O pacnpoCTpaHEeHHS U OTPaKEHUS YCTHOU U JIOKa3bIBAT (enpa
Martepuaia NUCbMEHHOMU (opMme. b 3aKOH b
IIPOBOJIUTH OTpaKE€HU
S CPaBHEHHUE, U s
E [Toctpoenue 3HaTh: 3aKOHBI OTPAXKEHUS U KJIaCCU(PUKALIUIO IO § 57 Ne
S | u300paxxeHuit npu N3yuenue IIPEJIOMJICHUS CBETA. Y METh CTPOUTH | 3aJaHHBIM 57.3-57.4
99 é OTPAXKECHUU U HOBOT'O XOJ1 JIydel U n300pakeHUs KPUTEPUAM. q)e;ipa
© | mpenoMiIeHun 18 MaTepuanga | TOYEUHBIX HCTOUYHUKOB OCYIIECTBIISATh
::’:_; CBeTa IIOMCK HEOOXOINMOM
q;) ITonHoe VisyucHic YMeTh BBIBOJIUTH YCIIOBHE TTOJHOTO UHpOpMAaLUK TS § 57,
100 S BHYTPCHHCC HOBOTO BHYTPEHHETO OTPAKEHUS. Y METh BBIITOJTHCHUA 5 3amaun o | Qespa
— | OTpakeHHue, vaTepnana IPUMEHATH GOPMYIIBI ISl PELIEHUs | YIE€OHBIX 3aaHMH C TeTpaau 1b
penieHue 3a1a4 3a1a4 HCITOJIb30BAHUEM
[Ipocretimue YMeTh CTpOUTH X0/ JIydeil B y4eOHOi § 57,
OIITHYECKHUE N3yuenue MPOCTEUIINUX ONTUYECKUX npn6opax JIUTCPATYPHI. 3agaun mo (berpa
101 MPUOOPHI: TUIOCKOE HOBOT'O CaMOCTOSITEIbHOE TeTpaau p
3epKaro, Marepuana co3tanme crocobon o
IJIOCKONApAIIJIEIbH pelieHus mpooyem
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as IJIacTUHKA,

TpeyrojibHas
npusma
JlabopaTopHas YMeTh: CTPOUTH NMPETOMII. JIYUH,
pabora Ne7 BBIY-Th IOK-JIb IIPEJIOMIIEH. C IIOM.
102 «3mepenue J}a6opaTopHLI MPU3MBI.
MoKa3aTes 1 IpaKkTUKYM
MIPEIOMIICHUS
CTEKJIay.
103 duznueckuit J}a6opaTopHLI YMeTb 00pabaThIBaTh PE3yIbTATHI
MPAKTUKYM W IPaKTUKYM | SKCOEPUMEHTA U COCTABIIATH OTYET
JInH3EL Visyuenie 3HaTh: ONpEICIICHUE JIMH3bI, BUJIbI
104 HOBOLO JIMH3, ONTUY. XapaKTePUCTUKU
Marepuaia THH3HL,
CoOuparomue N3yuenue YMeTb CTpOUTH X0 JIy4eil B
105 JINH3EL. HOBOTI'O cobuparoiei TuH3e
Marepuaia
N3obpaxenune  C. YMETh CTpPOUTH U XapaKTepHU30BaATh
npeameTa B 1 M300paKeHUS MPEIMETOB B
106 . HOBOT'O o
cobuparomei cobOuparoiei JuH3e.
. Marepuaia
®dopmyiia TOHKOH Nzyuenue YMeTh pemaTh 3a1a4u ¢
107 cobuparorien HOBOTO HCII0JIb30BAHUEM IIOCTPOEHUN U
JIMH3BI. MaTtepuana (hopMyIIbl TOHKOM JIMH3BI
Pacceusaromue N3yuenue YMeTb CTpOUTH X0 JIy4eil B
108 JINH3EL. HOBOTI'O paccenBaronIel JIMH3E
Marepuaia
N3obpakenune YMeTh CTPOUTH U XapaKTepHU30BaATh
npeiMeTa B Visyuerie M300paKeHUsI TPE/IMETOB B
109 pacceuBaroniei HOBOLO pacceuBaromiei JMH3E.
JIMH3eE.
Marepuaia

TBOPYECKOTO U
IIOUCKOBOTO
Xapakrepa

KommyHuKaTHuBHBIE:

BLIpa)KeHI/Ie CBOHUX
MBICJICH C
JTOCTaTOUYHOM
MMOJTHOTOH U
TOYHOCTHIO;
aJIcKBaTHOE
HCITOJIb30BaHUE
pEUYEBBIX CPEICTB
JUUIA peLHCHI/IH
KOMMYHUKAIIMOHHBI
X 3aJa4

Ortuer
OJIP (enpa
b
OJIP Ortuer (depa
JIb
§ 58,
MT, | Bompocel | (eBpa
HUP | mocne Jb
naparpada
MT, 359 deBpa
1P 3amaun Ne .
59.3-59.4
§ 60
MT, | 3amaum Ne | ceBpa
NP | 60.2-60.4 b
§ 6l
I\Iig’ 3amaum Ne q)e;ipa
61.2-61.4
MT, 362 deBpa
1P 3amaun Ne .
62.3-62.4
Huk | § 63
TaHT | 3agaum Ne
Ha | 63.3-63.4 | derpa
ocT b
poeH
ue
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®okycHoe YMeTs pemars 3a1a4i Ha CUCTEMBbI § 64
paccTosiHue 1 JINH3 3amaun Ne
ONTHYECKasi CUiIa 64.3-64.4
CUCTEMBI U3 JB Wsyuenne MT deBpa
110 ABYX HOBOT'O ’ p
JINH3. np b
. MaTepuaia
Yenoseueckuii rias
KaK OITHYECKast
CHCTEMA.
JlaGopaTopHas YMets onpenenits (OoKycHOe OTYET
11 paborta Ne8§: JlaGopaTopHBI | pacCTOSIHUE JTUH3BI U OJIP deBpa
®opMyiia TOHKOU U IPAaKTUKYM | JIEMOHCTPUPOBATH CIIPABEIIUBOCTD b
JIUH3bI (GhOopMyIIbl TOHKOM JIMH3BI
Pusnueckuin YMeTb CTPOUTH U AaHAJIU3UPOBATH OTYET
112 MPaKTHKYM JlaGopaTopHbl | TpadMK 3aBUCUMOCTH PACCTOSHUS 10 OJIP deBpa
i IPAaKTUKYM | H300paXeHUS OT PACCTOSHUS J10 b
HCTOYHUKA
OnTnueckue 3HaTh NPUHIMIT PAOOTHI TEJIECKONA U § 66
pUOOPHI, Nzyuenue MHKPOCKOIIa, YMETh PEIIaTh 3a1a4u MT 3agaum Ne {benpa
113 YBEJIMUYNBAOLINE HOBOTO Ha CUCTEMBI JINH3 I/IP’ 66.2-66.3 pr
YTOJI 3pEHusl. MaTepuaia
Pemenue 3anau.
I'nas kak 3HaTh. OCHOBHBIC YACTH TJIa3a, X0/ § 65
Nzyuenue .
OnTUYeCcKas Jdydelt B ria3y, 1e(eKThl 3peHUs U MT, | 3agauu Ne | deBpa
114 HOBOT'O
cucrtema, 1eQeKThl CIOCOOBI KX KOPPEKITUH. NP | 65.3-65.4 b
MaTepuaia
3peHust
KoutpoabHas YMeTh pemars 3a1a4u 1o
115 padora Ne8 [IpoMeXyTOUH | TEOMETPUUYECKOMN ONTHKE KP deBpa
«I'eomeTpuyeckasn bl KOHTPOJIb Ib
ONTHKA.
Temnosoe 3HaTh OCHOBHBIE 3aKOHBI n3iyueHus: | [lo3HaBarenbHbBIE: § 72,
2 | nznyuenwe. Nzyuenue yepHoro tena: 3akoH Credana- CTPOUTH PEUYEBOE MT. | BOmPOcHI
116 | 2 14 HOBOI'O bonsumana, 3akoH cmelnenys BuHa, | BeICKa3bIBaHUE B I/IP, rnocie MapT
Q o
o MaTepuaia MMOHUMATh CMBICIT IOHATHUS YCTHOHU U naparpada

"VipTpaduonerosas katacrpoda"

MUChMEHHOU (hopMme.
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dotodddexr.

3HaTh NOHATHE KBAHT, POPMYITy
SHEpPruy KBaHTA. 3HATH 3aKOHBI
dotorddexra. 3HATH MPUHIIMIT
paboTHl YCTAHOBKH IO HAOJIIOICHUIO

N3yuenne ¢dorosddexra, 3HaTH ypaBHEHHE
117 HOBOTO OWHIITEWHA. 3HATh TOHATHS:
Marepuaia KpacHas TpaHuIia, paboTa BBIX0/1a,
3anuparoniee HanpsHKeHUeE, TOK
HachlleHus. YMeTh pucoBate BAX
(dhoTodeMeHTa U OOBICHITH €€
0COOCHHOCTH.
dusnueckuii YMeTh pemaTh 3a1a4i Ha 3aKOHBI
MPAaKTUKYM: Nzyuenue dorodrddexra
118 peleHue 3aaa4y HOBOTI'O
"3aKoHbI Marepuaia
dboTtorddexra"
Nmnynbe ¢poTona, VsvacHe 3HaTh CBSI3b MEXIy SHEPTUEH U
119 CBETOBOE H(})fgoro UMITyJIECOM (POTOHA. YMETH peniarhb
nasneHue, OneiT 3a/1auyd Ha CBETOBOE JIaBJICHUE ITyYKa
Marepuaia
JleOeneBa YaCTUIL
KopnyckynspHo-  C—. 3Hatb, B yeM coctouT KB/,
BOJIHOBOM 1 ITOHUMATh CBSI3b C IPUHIUIIOM
120 HOBOTO
TTyaiu3M. HEONPEeIEeIEHHOCTH.
Marepuaia
BonnoBsie 3HaTh U UMETHh OOBSIICHSITH
. N3yuenue
121 CBOMCTBA YaCTULL. HOBOLO 3aKOHOMEPHOCTH B onbITe FOHra.
3HaTh MOHATHE NeOpoilieBcKas
Marepuaia
JuHa BotHb!
Crpoenue aToma. 3Hath noctynatel bopa. 3HaTh
MoJenu aromMa ToMIicoHa 1
Nzyuenue Pesepdopna. 3HaTh OCHOBHBIE
122 HOBOT'O MPEANIOCHUIKH I CO3AaHusl TEOPUHU
Marepuana CJI0’KHOM CTPYKTYpbl ATOMA.

ITonumats npunnun [aynu. YMers
COIIOCTABJIATH KBAHTOBBIE YHCIIA.

BIAIETHh OOLIMM
MIPHEMOM pPEIICHUS
3aa4H.

MIPOBOJIUTH
CpaBHEHHUE, U
KJIacCU(pUKAIIHIO TIO
3a/IaHHBIM
KPUTEPHUSIM.
OCYIIECTBIISAT
[IOMICK HEOOXOIMMOM
uHGOpMALIUU IS
BBITIOJTHCHHS
y4eOHBIX 3aJJaHHI C
HCITOJIh30BaHUEM
yueOHOM
JUTEPATYPHI.
PerynsarusHsie:
YYHUTHIBATh MPABHUIIO
B TUTAHUPOBAHUH U
KOHTpOJIE criocoba
peleHus

pasnuyaTh Crocod u
pe3yJIbTaT IEUCTBHUS.
BHOCHTD
HEOOXOTUMBIC
KOPPEKTUBHI B
JIEUCTBUE TOCIIE €r0
3aBepIICHUS Ha
OCHOBE yueTa
Xapakrepa
CIENaHHBIX OLTUOOK.
KommyHuKaTuBHBIE:
KOHTPOJHPOBATH

MT,
np

§73
3amaun Ne
73.3-73.4

MapT

OJIP

3amauu 1o
KOCIIEKTY

MapT

§ 73 -74,
pabora ¢
KOHCIIEKTO
M

MapT

MT,
np

§ 74,
BOTIPOCHI
nocie
naparpada

MapT

MT,
np

§ 75,
BOTIPOCHI
nocie
naparpada

MapT

MT,
1P

§ 76,
BOIIPOCHI
nocie

naparpada

MapT
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Teopus aroma Visyuenne 3HaTh CIIEKTpaJbHbBIE CEPUU JIECTBUS IApTHEPA. § 77,
BOJOpOAA. BOJIOPOAA, IOHUMATh UX CBS3b C BBIPA)KEHHE CBOUX MT, | Bonmpockl
123 HOBOT'O o . MapT
vaTepuana ¢dopmynoit Punbepra. Ilonumars MpICIIEH C WP | mocne
BBIBOI hopmyiel PunbOepra JIOCTAaTOYHOM naparpada
ITornomenue u 3Hath nocTynarel bopa, moHUMAaTh B | IOJHOTOM U § 78, Ne
W3JIy4YEHHE CBETA Nzyuenue YeM pa3HHULAa MEXIY CIIEKTPaMU TOYHOCTBIO; MT 78.2-78.4
124 aToMOB. CHEeKTpHI HOBOT'O MOTJIOMICHUS ¥ U3J1yYEHUs, YMETh UX | UCIOJb30BaHUE I/IP’ MapT
W3IIy4eHUs U Marepuana OTJINYaTh KPUTEpUEB IS
TOTJIOIICHHUSI 000CHOBaHHUS CBOETO
Pemrenue 3agau. N3yuenue YMeTh pemaTh 3a1a4u Ha CYyXICHUS, 3agaun mo
125 HOBOT'O HMOHH3AIUIO BO30YXJICHHOTO aToMa IJIaHUPOBAHUEC P3 | Terpanu MapT
Marepuana BOJIOpOAA. yueOHOT0
JlaGopaTopHas 3HaTh LIeIb, YCTAHOBKY, OIbITA COTpyAHUICCTBA B OTYEeT
paboTa Ne9 MOMCKE U cOope
«Habnronenue uHpOpMaIIUU
126 CILJIOIIIHOTO U aJIeKBaTHOE OJIP MapT
JIUHENYATOr O HCIIOJIb30BaHUC
CIIEKTPOB PEYEBBIX CPEACTB
HCITyCKaHMSI». UL pCIICHU
dOusnyeckui YMeTh pemaTh 3a1a4u Ha KOMMYHHKallMOHHBI OTYET
MpPaKTUKYM, HOHU3AIINIO0 aTOMOB. X 3a1a4
127 pelIeHne 3a1a4 Ha OJIP MapT
MOTJIOLEHUE
M3JIy4€HHE CBETa
Jlazepsl. 3HaTh TPUHIMN paOOTHI Ja3epa, § 79
N3yuenue MOHSITHSI: METaCTaOMIIbHBIC MT. | BOmPOCH
128 HOBOT'O COCTOSIHUSI, BBIHYKJICHHOE U I/IP’ nocie MapT
MaTtepuaia CIIOHTAHHO€ U3JIy4YE€HUE, UHBEPCHAs naparpada
HAaCEJICHHOCTb.
KonTpoabnas
padora Nel( N
129 «KBanToBasi POMOIYTOTH KP MapT
BIil KOHTPOJIb
Teopust
3JIEKTPOMATHUTHO
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ro U3J1y4CeHHUs

BelIeCTBaY.
CocTaB aTOMHOT'O 7 T, 3HaTh MOHSATHUE AJIPO, 3HATH COCTAB ITo3naBaTeabHLIE: § 81
sapa. 1 siApa, MacCOBOE U 3apsiA0BOE UHUCIO, | CTPOUTH PEUEBOE MT, | 3apaumn
130 HOBOT'O MapT
M30TOIBI, U300aphl. YMETh YNTATh BBICKa3bIBaHUE B UpP | 81.1-81.5
MaTtepuana o
YCIIOBHBIE 0003HAUEHUS HYKIUIOB. | YCTHOM U
DHeprus CBs3u Vsvaerie 3HaTh NOHATUSA DHEPIUs CBSI3H, MMCbMEHHOU (hopme. § 82
— | HYKIIOHOB B si1IpE. yi nedexTa Macchl, CHILHOE SIEPHOE BJIQ/IETh OOLTUM MT, | 3agaumn
131 | 2 HOBOTO . MapT
= | edext macchl MATEDHALA B3aUMOJICHCTBUE. YMETH peliaTh NPUEMOM PEIIEHUS P | 82.3-82.4
Q
= P 3a]]aui Ha pacyeT YHEPTUHU CBSI3U 3a/1a4m.
E PannoakTHBHOCTE: Visyuenie 3HaTh MOHATHUE O-, -, Y-U3TYUICHHUS, § 83,
= | BUJbI YMeTh OTiIMYaTh BUIbI U3TyUEHUS IIPOBOIUTE MT, | Bompochl anpen
132 ] = HOBOTO i CpaBHEHHE, U
S | paIMOaKTUBHOCTH. MATEDHALA 10 CXEME B3aUMOJECUCTBHUA C D-M p 5 NP | nocne b
q:) p HOJIEM. KI1accU()UKALHIO MO naparpacda
o | 3akon Msvaerie 3uath noHsaTHsS Bpems monypacmana, | 38AaHHBIM § 84 NeNe
© | paIuOAKTUBHOTO i AKTHBHOCTb. YMETH ONPEIEIIATH KPUTCPHAM. MT, | 84.3-84.4 | amnpen
133 | & HOBOI'O OCYIIECTBIISATh
¥ | pacnaza. MATeDHATA KOJIMYECTBO (HE) pachaBIINXCS SAep Y npP b
= 11 P 3a ONpeJieNIeHHOE BpeMs MOUCK HEOOX 0/IMMOH
"S SlnepHble peakiyy, 1 YMeTb COCTaBISATh U YUTATh MH(OPMALIHH JUIs § 85,
3y4CHUC > BBITTOJTHEHUSI MT
134 | 5| 3aKomHeI HOBOTO YpaBHEHHUS SJICPHBIX PEAKIUH. . , | Bompocel | ampen
= | coxpaHeHus B y4eOHBIX 3aJJaHUH C WP b
2 Matepuaia HCIIOJIb30BaHNEM
2| AepHBIX peaKIUsIX
35 | Mcnomb3oanmue [ToHMMATh TIPUHLMI HENHOMI yueoHoi § 86,
Z | oHepruu neneHus Usydenne | syepHOM peakIuy, MPUHIHIT JATCPATypBI. BOTIPOCHI
) PerynsarusHsie: MT, alpen
135 = | Anep. Anepnas HOBOTO SJICPHOTO OPYKUSl, IPHUHLIUIT PaOOTHI : 1P .
= | PHepreTHKa. MaTepuana | sFePHBIX PEaKTOPOB yUHUTBIBATH HPABUIIO
2 | Sneproe opyue. B HJIaHI/IpOBaHI/II/I6I/I
T =
8 TepMosiiepHEIit Uzyuenne | 3HATh IOHATHE TEPMOSICPHOTO KOHTPOJIE CI10C0ba M. | $ 87 .
136 CHHTE3. HOBOTO cuHTte3a. [lonumaTs nuarpamMmmy PCLICHIA I/IP’ BOIIPOCHI E
MaTepualia | yAeJIbHON SHEPTUH CBS3H.
pasnuyaTh Crocod u
buonoruueckoe 3Hath nopaxaromiye GakTopsl . § 88-89
JNIEUCTBUE syuenne aguanuu. IloHsTHE NOTIIONIEHHOMN PE3YJIbTAT ICHCTBHA. OKJI amnpel
137 aJIn0AKTUBHBIX HOBOTO 20351 U3 . CHUSI, CMBICIT CTUHHUII BHOCHTH aJibl E
p . Marepuana i ’ HEOOXOTUMBIC
W3ITyYCHUN. W3MEpCHUS
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Knaccudukanus Visyuenne 3HaTh OCHOBBI CTAHJAPTHON MOJIENN. | KOPPEKTUBBI B § 90-92

138 3JIEMEHTAapHBIX HOBOTO 3HaTh BUIBI PyHIAMEHTAIBHBIX nerctBue nociue ero | 'MT, arnpen

qacTull. AIpOHBI U B3aUMOJCUCTBUN 3aBEPILUCHHS Ha P b
Marepuana

JICITOHBI. OCHOBE yueTa

CrangaprtHas 3Hatb Busibl KBapKkoB ¥ PUHIUIIBI Xapakrepa § 93

MOJEJIb U OCHOBBI Visyuenie UX B3aUMOJICHCTBUS. C/IETIAHHBIX OLIMOOK. '

139 XPOMOJAUHAMHUKU: HOBOIO . MT, arnpen
KBapKH, . KommyHukatuBHble: | P b
B3aNMMOJICHCTBHE KOHTPOJIMPOBAaTh
KBapKOB ACUCTBUSA MapTHEPA.

KoHTpo/ibHas BBIPA)KEHHE CBOUX
padora Nell MBICIICH C
«Pu3nKa JIOCTaTOYHOM
BBICOKHMX IIOJIHOTOHN U
JHEPIrum». TOYHOCTBIO,
UCIIOJIb30BaHUE
KPUTEpUEB IS
000CHOBaHHUS CBOETO
CYKJICHUS;
IUIAHUPOBAaHUE
140 Hpomesxyroun yIe6HOTO KP anpest
BIii KOHTPOJIb b
COTpYJIHUYECTBA B
MOMCKE U cOope
uHpOpMaLUu
aZICcKBaTHOE
UCIIOJIb30BaHUE
pEYEBBIX CPENICTB
JUISl pELLIEHUs
KOMMYHUKaIIMOHHBI
X 3a7a4
% KunemaTuka 3HaTh OCHOBHEIC IMOHATHS U 3aKOHBI | Ilo3HaBaTenbHBIC: §9— 18
141 é MaTepUaIbHOU 20 | Tosropenue KMHEMATUKH. BJIAJIETh OOLIUM MT, | (yueOHMK | ampen
3 | TouKm. MIPUEMOM PEIICHUS UpP |10 b
o 3a7a4H. KJ1acca).
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Junamuka 3HaTh OCHOBHBIE MMOHSATHUS U 3aKOHBI
MaTepualbHOU WHAMHUKHU
142 p [ToBTOpEeHUE a
TOYKHU.
3aKoHbI 3HaTh U yMETh IPUMEHSTH 3aKOHbI
COXpaHEHUS. COXpaHEHUs
143 p IToBTOpEHUE p
CraTtuka 3HaTh U yMETh IPUMEHATH OCHOBHBIE
MOHATHUSA U 3AKOHBI CTATUKHU
144 IToBTOpEHUE
Junamuka 3HaTh U yMETh PUMEHSITH OCHOBHbIE
MIEPUOTUYECKOTO MOHATHUS U 3aKOHBI IEPUOTUYECKOTO
145 PHO IToBTOpEHUE pHOA
JBUKEHUS. JIBUYKEHUS
PensartuBuctckas 3HaTh OCHOBHBIE TPUHIUIIBI
MEXAHUKA. CIIELIMAIBHON TEOPUU
146 IToBTOpEHUE H p
OTHOCUTEIbHOCTH
MonexkynspHas 3HaTh U yMETh IPUMEHITh OCHOBHBIE
CTPYKTypa noHsATUs 1 3akoHsl MKT
147 PYKTYP IToBTOpEHUE
BEILIECTBA.
MonexkynspHo- 3HaTh U yMETh IPUMEHITh OCHOBHBIE
KUHETUYECKAs noHsTus 1 3akoHsl MKT
148 [ToBTOpEHUE
TEOPHS UAECAITBHOTO
rasa.
TepmonnHamuka, 3HaTh U yMETh IPUMEHITh OCHOBHBIE
KUIKOCTh-TIAp. MOHSITUSA U 3aKOHBI NPH (Ha30BBIX
149 A p [ToBTOpEHUE pa
nepexoax
Cuibl 3HaTh U YMETh TPUMEHATH OCHOBHBIE
150 3JEKTPOMArHUTHOT [ToBTOpEeHNE | MOHSATHUSA U 3aKOHBI AJIEKTPOCTATUKHU

0 B3aUMOJEHCTBUA

MIPOBOJIUTH
CpaBHEHHUE, U
KJIaccu(pUKaLHUIO IO
3aJJaHHBIM
KPUTEPUSIM.
OCYIIECTBIISATH
MOMCK HEOOXOAUMOI
uHopManuu st
BBITIOJTHEHUS
y4eOHBIX 3aJJaHUI C
HCTIOJIb30BaHUEM
yaeOHOH
JTUTEPATYPHI.
PerynstuBHbie:
OIICHUBATh
MPABUJIbHOCTD
BBITIOJTHEHUS
JICUCTBUI HA YPOBHE
aJeKBaTHOU
PETPOCIIEKTUBHOM
OIICHKH.

YUUTHIBaTh MPABUIIO
B TUTAHUPOBAHUH U
KOHTpOJIe criocoba
perieHus
OCYIIECTBIISATH
WUTOTOBBIN U
MOIIArOBbII
KOHTPOJIb 110
pe3yIbTaTy.
1eNernoiaraHue,
IUTAHUPOBAHMUE,
MIPOTHO3HPOBAHUE,
KOHTPOJIb,
KOPPEKIIHsI, OIICHKA,

§19—27
MT, | (yueOHHMK | ampen
UpP |10 b
KJj1acca).
§ 28—30
MT, | (yueOHHMK | ampen
UpP |10 b
KJj1acca).
§ 31—36
MT, | (yueOHUK | ampen
UpP |10 b
KJj1acca).
§ 37—40
MT, | (yueOHHmK | ampen
UpP |10 b
KJjacca).
§41—45
MT, | (yueOHMK | ampen
UpP |10 b
KJjlacca).
§ 46,47
MT, | (yueOHMK | ampen
P | 10 b
KJ1acca).
§48—53
MT, | (yueOHMK | ampen
WP | 10 b
KJ1acca).
§54—65
MT, | (yueOHMK | ampen
WP | 10 b
KJ1acca).
MT, 366—81 anpen
P (yueOHMK .
10 kmacca)
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HETOBUKHBIX
3apsIoB.
OHeprus 3HaTh U yMETh IPUMEHATH OCHOBHBIE
AJEKTPOMArHUTHOT MOHSTHSI U 3aKOHBI 3JIEKTPOCTATUKU
151 0 B3aUMOJEHCTBUSA [ToBTOpEeHUE
HEMOJIBMYKHBIX
3aps0B.
[TocTostHHBIM 3HaTh U yMETh IPUMEHITh OCHOBHBIE
ANEKTPUYECKUI MOHSITHSI U 3aKOHBI IIOCTOSIHHOT'O
152 [ToBTOpEeHUE
TOK. TOKa
Maruetusm. 3HaTh U YMETh IPUMEHATH OCHOBHBIE
MOHSTUSA U 3aKOHBI MarHuTOCTaTUKU
153 [ToBTOpEHME
DNEeKTpOMarHeTus 3HaTh U yMETh IPUMEHATH OCHOBHbBIE
M. MOHSITHS U 3aKOHBI
154 [ToBTOpEeHUE
DnexTpoMarseTusma
I'eomeTpuueckas 3HaTh U yMETh IPUMEHATH OCHOBHbBIE
OTITHKA. MOHSITHSI U 3aKOHBI T€OMETPUYECKHI
155 [ToBTOpEHME
ONTHKHU
BonnoBas ontuka. 3HaTh U yMETh IPUMEHATH OCHOBHBIE
MOHSITHSI U 3aKOHBI BOJTHOBOM
156 [ToBTOpEHME
ONTHKHU
KBanrtoBas Teopus 3HaTh U yMETh IPUMEHATH OCHOBHbBIE
ANEKTPOMArHUTHOT MOHSITHSI U 3aKOHBI aTOMHOU (DPU3UKHU
157 [ToBTOpEHME
0 U3JIy4eHUs
BEIIECTBA.
3HaTh U yMETh IPUMEHATH OCHOBHBIE
MOHSITHSI U 3aKOHBI sIIEPHON (DU3UKHU
158 [ToBTOpEHUE p ¢

du3nka BEICOKUX
SHEPIrUi.

BOJICBAS
caMOpeTyJIsLus
KoMMyHMKaTHBHBIE:
JIOTOBApUBATHCA U
MPUXOJUTH K
001eMy pemeHuto B
COBMECTHOM
NEeSITEIbHOCTH, B TOM
YHCIIe B CUTYaI[uU
CTOJIKHOBEHUS
UHTEPECOB.
BBIpaXKEHHE CBOMX
MBICJIEH C
NOCTaTOYHOMI
MIOJTHOTOU U
TOYHOCTBIO;
UCTIOJIb30BaHUE
KPUTEPUEB ISt
000CHOBaHHUS CBOETO
CYXKICHHUS;
TUTAHUPOBAHHE
y4eOHOT0
COTpYJIHUYECTBA B
MOMCKE U cOope
uHpOpMaLUU

§82—90

MT, (1}(1)qe6H1/11< arnpen

np b
KJjacca).
§3— 16

MT, | (yueOHMK | ampen

up |11 b
KJ1acca).
§17—30

MT, | (yueOHMK | ampen

hp |11 b
KJ1acca).
§31—46

MT, | (yueOHUK .

up | 11 van
KJ1acca).
§47—67

MT, | (yueOHUK .

up | 11 van
KJjacca).
§68—72

MT, | (yueOHUK .

up | 11 van
KJjlacca).
§73—80

MT, | (yueOHUK .

up | 11 van
KJjlacca).
§81—93

MT, | (yueOHUK .

up | 11 van
KJjlacca).
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159 Hrorosslii TECT HPUOMG)KyTOIIH Mait
bIil KOHTPOJIb

160 Hrorosslii TECT HPUOMG)KyTOIIH Maii
bIil KOHTPOJIb

161 Peszeps Mai

162 Peszepn Mam

163 Pezeps Mai

164 Peseps Mait

165 | &/ Peseps Maii

2 10

166 | & | Peseps Maii

167 Pezeps Mai

168 Peszepn Maim

169 Pezeps Mai

170 Peszepn Mam
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