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[HosicHuTeaAbLHAS 3aNMUCKA

Pabouass mporpamma mo ¢usmke it 11 Kimacca cocTaBieHa Ha OCHOBE CIEAYIOLIUX
HOPMATHBHBIX JOKYMEHTOB:

e 3axoH «O06 o6pazoBanuu B PO» Ne 273-D3, nmpunst ot 29 nexabps 2012 r.;

o @enepa’bHbIl TOCYJAapCTBEHHBI 00pa3oBaTelIbHBIM CTAaHAAPT CPEAHEro OO0IIero
00pa3oBaHus, yTBEPKICHHBIN TprKka3zoM MunoopHayku Poccun ot 17 mast 2012 1. Ne 413;

e [Ipuka3z MunucrepctBa obpa3oBanus u Hayku P® ot 30 aBrycra 2010 r. N 889 "O
BHECCHMH M3MEHEHUH B (heepanbHbId Oa3UCHBIN YUeOHBIN IJIaH M IPUMEPHBIC yUeOHBIC
IUIaHbl A 0oOpa3oBaTeNbHbIX yupexxaeHuid Poccuiickoit ®deneparmu, peanu3yromumx
nporpaMMbl  o0miero  oOpa3oBaHUs, YTBEp)KICHHbIE MpPHKa3oM MMHHUCTEpCTBA
oOpaszoBanus Poccuiickoit @enepanun ot 9 mapra 2004 r. N 1312 "O6 yrBepxkaeHUH
¢denepanbHOro 0a3zuCHOro y4yeOHOro IUIaHA W MPUMEPHBIX YYEOHBIX IUIAHOB JUIA
oOpasoBatenbHBIX YyupexaeHuit Poccuiickort denepanuu, peaM3ylOmUX TPOTPaAMMBI
obmero oopazoBanus';

e (enepasbHbI NepeuyeHb Y4eOHMKOB, TOMYIICHHBIX K MCIOJIb30BAHUIO MPHU pealn3aluu
UMEIOUINX TOCYIapCTBEHHYIO aKKpeIUTAIMI0 00pa30BaTeIbHBIX MPOTrpaMM HadalbHOTO
o0IIero, OCHOBHOTO OOILIEro, cpexHero oOmero oOpa3oBaHHUs OpraHU3alMAMHU,
OCYIIECTBIISIIOUIMMHA ~ 00pa30BaTeIbHYIO JESATEIBbHOCTh, YTBEPXKACHHOTO IPUKA30M
Munnpocsenienust Poccun ot 20.05.2020 Ne 254;

e  VYueOHbIl iian Aunukosa jures Ha 2022-2023 yueOHbIN TO/;

e PabGouas nporpamma BocriuTaHus AHHUKOBA Juiest Ha 2022-2023 y4ueOHbIi rox;
e VMK KacesnoBa B.A. mo ¢wusuke (yriayOnéHHBIH ypOBEHb) B COOTBETCTBUU C
TpeboBanussMU DeepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTA.



Pabouas mporpamma paccuuTaHa Ha U3y4deHHE NpeaMera «(pU3uKa» B COOTBETCTBHH C
Harpy3koil 5 dacoB B Heaemo, 170 yacoB B roj, B TOM Yucie (COTJIacCHO MOYpPOYHOMY
IUTAHUPOBAHMUIO):

e 18 vyacoB mabopaTOpHbBIE U TPAKTUIECKUE PAOOTHI;
30 4yacoB npakTHUKa, pelICHNE 3a/aY;
9 4acoB — KOHTPOJIbHBIE PaOOTHI;
34 gaca BBOAHO-0000IIIaI0IIee U UTOTOBOE TOBTOPCHHE;
10 gacoB pe3eps

N3ydenue pu3nKu Kak MIKOJIBHOMN IUCHUIUIMHEI, TIaBHBIM 00pa30M, OCHOBBIBAECTCS HA TOM,
yTo (U3HMKa SBISIETCS HAyKOW, u3ydamomeld Haumbonee obmme u  (QyHIaMeHTaIbHBIC
3aKOHOMEPHOCTH, ONPEACIIAIOIINE CTPYKTYPY M BOJIOLHIO MaTepruaibHOro mupa. Ousnka u eé
0a30BBIC TEOPHUH: «KJIACCHYECKAs MEXaHUKA», «TEPMOJWHAMUKA W CTATUCTUYECKas (DU3UKa»,
«KJIaCCUYeCKasl >JEKTPOAUHAMUKA», «TEOpUsS OTHOCHUTEIBHOCTH», «KBAHTOBAs MEXaHUKa»
ABJISIFOTCS MOJIEIBHBIMU MPUMEPAMU, PACKPBIBAIOIIMMH CMBICI MOHSATUS €CTECTBEHHOHAYYHOE
3HaHHWE. OTU 00JacTH 4YeNOBEYECKOr0 3HAHUS HE MPOCTO JIeKAaT B OCHOBE HAY4YHOTO
MHUPOBO33PEHHUS, HO TAKXKe MPEJCTABISIOT COOOW BaKHBIH HMCTOPUYECKHIA TpPUMEp IBOIIOLUU
HAyYHOTO 3HAHHS U METOJIOB MOJYyYEHHs] OOBEKTUBHOTO MMO3UTHUBHOTO 3HAHUS O MUDE.

[lepeuncnennbie GU3NYECKUE TEOPUU — ITO HE MPOCTO CyMMa 3HAHUM 00 yCTpOWCTBe
MaTepuaibHoro Mupa. Kaxxgas u3 HUX HeceT B cebe MaTeMaTHYECKYI0 MOJENb, CBOJUMYIO K
CUCTEME OCHOBHBIX IOJIOKCHH, aKCHOM U TIPAaBUJI BBIBOJA, 00JIAJAIONIYI0 KaK O0BSICHUTEIBHOM,
TaK ¥ 3BPUCTUYECKON CHIION. BBIBOIBI, MOTydeHHBIE B paMKax (PU3UIECKUX TEOPU JeTyKTUBHBIM
METOJIOM, OOBSICHSIIOT U MPEACKA3bIBAIOT SMITUPHUECKU HaOIIogaemble (hakThl U siBiIeHUs. Ou3nka
KAaK IIKOJbHAS JUCUUIUIMHA JA€T YHUKAJIbHYIO BO3MOYKHOCTH ITPOJIEMOHCTPUPOBATh yYaITUMCS
9TO COOTBETCTBHE MEXKIY CTPOTOM MaTeMaTHUYeCKOW MOJENIbI0 U pPeaabHO HaAOII0JaeMbIMU
SBJICHUSIMU KaK B JEMOHCTPALMAX OMNBITOB, TAK U B paMKax JiabopaTopHbIX paboT. [lockoiabky B
OCHOBE OMHCAaHUSI M O0BSICHEHHSI HAOTIOJaeMBIX SIBJICHHIM JISKUT MATEMAaTHIECKU CTPOTast MOJIEITb,
yyalumcsl Ui YCHEIIHOTO YCBOGHMS MaTepuana TpeOyeTcsi CTPOUTh CIOXKHbBIE, JOTHYECKH
CBSI3aHHBIC ICMOYKH BBICKA3bIBAaHUH, 4TO TpPeOyeT OT ydYalluxcsi HaBBIKA CaMOCTOSTEIbHOU
MIOCTAaHOBKU MPOOJIEM U UX JIOTUYECKOTO pa3pelieHUs OJHOBPEMEHHO CPEACTBAMH «CYXOM»
MaTeMaTHKH, U OOBIICHHOTO S3bIKA.

Takum oOpazom, m3ydeHue (PU3UKH B paMKax Kypca o00I1eoOpa3oBaTeIbHON CpemaHei
IIKOJIBI  CIIOCOOHO C(OPMHUPOBATH Yy VYYAIIETOCSd HAYYHYIO KApTUHY MHPaA, «BOOPYKHUTHY
NIKOJIbHUKA HAay4YHbIMM METOJAaMM TIO3HAHHsA, I[I0KAa3aTh, COOTHOCSTCSA S3BIKOBOM H
MaTeMaTHYECKU (JIOTUYECKHI) yPOBEHD OMMCAHUS O0BEKTUBHON PealbHOCTH, YTO, HECOMHEHHO,
ABJISIETCS] IPUHLIMIINAIBHO BaKHBIM U B TYMAaHUTAPHBIX JUCLUIIIIMHAX, HE TOBOPS YK€ O TOM, YTO
3HaHHE (U3NYECKUX 3aKOHOB HEOOXOAMMO JUIsi M3VYEHHSI XMMHHU, OHOJOTHH, (hu3myeckoi
reorpaguu, TeXHOJOITHH.

[Tpu 5TOM OAHMM W3 LEHTPATLHBIX MOMEHTOB MPU M3YYCHUU (DU3HMKU SBISICTCS BIAJCHUC
LIKOJIbHBIM MAaT€MATUYECKHUM aIlllapaToM: TAaK JJIsl ONUCAHMS JIBUKEHHUS, @ TAKXKE JJIS BBEACHUS
MOHSTHS CHJIa TpeOyeTCsl BiIaJeHUE MOHATHEM BEKTOpa, 3HAHWEM €ro CBOMCTB, JJI ONMUCAHUS
FapMOHMYECKUX KOJeOaHUW, MEepPeMEHHOro0 TOKa W ONTHKUM TpeOyeTcss 3HaHUE OCHOB
TPUTOHOMETPUH. [{JIs TPaMOTHOTO M TOCJEIOBATEIBHOTO OMHMCAHUS TOHSTHS CKOPOCTb, IS
OOBSICHEHUSI 3aKOHA DJJIEKTPOMATHUTHOW HWHAYKLIHUM TpeOyeTcs BiaJeHUEM TOHSATHEM
«IPOU3BOJIHASY HA AJIIEMEHTAPHOM YPOBHE.

H3yuenue pusuxu ¢ cmapuieil wikoe na y2iay0aeHHoM ypoeHe HAnpasieHo Ha 00Cmuiicenue
cedyrouux ueneii:

6 Hanpael1eHUU JINUYHOCHMHO20 pa3eumus:



® CO31aTh YCIIOBHS Ui WHTCIUICKTYaJbHOTO DPa3BUTHS, (POPMHPOBAHHUS JIOTUYECKOTO H
a0CTPaKTHOTO MBINUICHUS y IMIKOJLHHKOB KaK OCHOBBI X JalibHEHIEro 3¢dekTuBHOro
oOyueHus;

e CO31IaTh YCIOBHS IS DPa3BHTHs IO3HABATCILHBIX HMHTEPECOB, HHTEUICKTYalIbHBIX M
TBOPYECKHX CIIOCOOHOCTEH B MPOIECCe PElIeHUsT PU3NUECKUX 3a7ad U CAMOCTOSTEILHOTO
NpUOOPETEHUST HOBBIX 3HAHWM, BBINIOJHCHUS OKCIECPUMEHTAIBHBIX HCCIICTOBAHUM,
MOJITOTOBKH JIOKJIAI0B, peepaToB U APYTUX TBOPUECKUX PabOT;

® pa3BUTh HABBIKM KPUTUYCCKOTO MBIIIICHUS, KYJIbTYPbl pEYH, CIIOCOOHOCTH K
MBICJICHHOMY 3KCIICPUMEHTY;

e chopMHPOBaTH MPEACTABICHHS 00 HMHTCIUIEKTYaIbHOW YECTHOCTH M OOBEKTHBHOCTH,
CIOCOOHOCTH K  MPEOJOJICHHIO MBICIUTEIBHBIX CTEPCOTUIIOB, BBITEKAONUX W3
OOBIJICHHOTO OIIBITA;

e BOCIUTATh KayeCTBa JIMYHOCTH, OOECIEUYUBAIOIINE, CIIOCOOHOCTh  MPHHUMAThH
CaMOCTOSITEIILHBIC PEIICHNUS;

e chopMHPOBATH HABBIKU OILIEHKH PE3YJIbTATOB COOCTBEHHOM JCSITEIBHOCTH;

® DPa3BUTh MHTEPEC K MO3HABATEIBHOMN JICATEIILHOCTH, K HAyKE;

® Pa3BUTh MAaTEMAaTHYECKUE CIIOCOOHOCTH.

6 Memanpedmemuom HanpaeieHuu:

® pa3BUTh TMpEACTaBICHHE O (Qu3NKe Kak (opMe ONMUCAHUSA W METOAC IO3HAHUS
JIEUCTBUTEILHOCTH, CO3/IaTh YCIOBHS ISl IPUOOPETEHHsI OTbITa (YOPMUPOBAHHS HAYIHOH
KapTUHBI MUpa.

e copMHPOBATH TPEACTABICHUI O (QHU3UKE KaK YaCTH MUPOBOW KYJIbTYPHI, O 3HAUYCHUH
(bu3uKHK 17151 O0IIECTBEHHOTO MTporpecca M €€ MecTe B COBPEMEHHOW ITMBUITU3AITHH.

e oOecre4ynTh TMPOYHOE U CO3HATEINHHOE BIIAJICHUE CUCTEMOW (HU3MUYECKHX 3HAHUUA H
YMEHUH, HEOOXOAUMBIX UISI IPUMEHEHUS B TIPAKTUYECKOH JCSITEIbHOCTH, U U3yUCHUS
CMCIKHBIX JUCHUIIIINH, OJI IMIPOAOJIZKCHUA 06pa3OBaHI/I5L

e cdopMupoBaTH CIIOCOOHOCTH MPUMEHSTH 3HAHMS MO (PU3MUKE ISl CaMOCTOSATEIHLHOTO
MPUOOPETEHNS U OLICHKHU IOCTOBEPHOCTH HOBOM MH(POpManuu (PU3NIECKOTO COJICPIKaHMS,
MCTIOJIb30BAHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH IS TOUCKA, TTIEpepabOTKH
U TIpeAbSBIICHUS y4eOHOW W HAYIHO-TIOMYJISIPHON HH(DOpMaITu

e o0ecrneynTh HCIOIb30BAHUE MPHOOPETEHHBIX 3HAHUM M YMEHMH Ui pelIeHHS
MPAKTUYCCKUX, XU3HCHHBIX 3a4aY, palMOHAJIBHOI'0 IMPUPOAOMOJIb30BAHUA W 3aIUTHI
OKpYJKaromield cpeapl, oOecTiedeHns: Oe30MacHOCTH >KU3HEICSITEIBbHOCTH YelIOBeKa |
o0rmiecTBa.

6 NPEeOMEeMmHOM HANPAGTIEHUU:
e o0ecreynTh YCBOCHUE 3HAHUN U MPEJCTABICHUH O:

o MeTonax GuU3NKK Kak (opMe HaydYHOTO MO3HAHUS TTPUPO/IBI;

o (yHmaMeHTaTbHBIX MOHATHUAIX, 3aKOHAX M X B3aUMOCBSI3U B PAMKaX COBPEMEHHOM
¢bu3nyeckoil KapTHUHBI MHpa: CBOWCTBAxX BEIIECTBA U TMOJS, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, JAUHAMUYECKUX U CTATHCTHUYECKUX 3aKOHaX
OPUPOJBI, BJIEMEHTAPHBIX YacTULAaX U (YHIAMEHTAIbHBIX B3aUMOJIEHUCTBUSX,
CTPOEHUU U 3BOJIIOLMU BeeneHHoi;

O OCHOBHBIX (DU3UYECKUX TEOPHUSAX: KIACCHUECKOH MEXaHUKe, MOJIEKYJISIPHO-
KMHETUYECKOM TEOopuH, TEPMOJAMHAMHUKE, KIACCUUECKOW DSIIEKTPOIUHAMUKE,
CHEIMaIbHOM  TEOpHUH  OTHOCHTEIBHOCTH, KBAHTOBOM  TEOpPHHM, Kak O
B3aMMOCBSI3aHHBIX (PYHIAMEHTAIFHBIX OCHOBAX €CTECTBEHHOHAYYHOTO 3HAHUS



c(hopMUPOBaTh CIIOCOOHOCTh MPUMEHSATh 3HAHUS MO (DU3HKE IS OOBSICHEHUS SBICHUI
NPUPOJIBI, CBOMCTB BEMIECTBA W TIOJS, NMPHHIUIOB pPabOTHl TEXHHYECKUX YCTPOMCTB,
perieHus GU3NIECKux 3ajad,

00ecTeynTh OBIIAJICHUE YMEHUSMH MPOBOANUTH HAOIIOCHHUSI, TUNIAHUPOBATH M BBITOJHSATH
AKCIEPUMEHTHI, 00padaThIBATh PE3yIbTAThl H3MEPEHHIA, BBIJIBUTATh TUTIOTE3bI H CTPOUTH
MOJICJIM, YCTAaHABIMBATh TPAHUIBI HX NPUMEHUMOCTH, MPUMEHITh M HUCIOIb30BaTh
MaTeMaTHYECKUH anmapar JJisi OMUCaHusl GU3NICCKUX SBICHHA.

[TporpamMma HampapieHa Ha (OPMUPOBAHHUE Y HIKOJIBHUKOB OOIIEYy4eOHBIX YMEHUN U HABBIKOB,
YHUBEPCAJIBHBIX CIIOCOOOB JEATEIIBHOCTH M KIIOUEBBIX KomIeTeHUui. [lpumopureramu s
HIKOJILHOTO Kypca (PU3UKU SABIISIOTCS:

Ilo3nasamenvnasn u npakmuueckan 0esimeIbHOCHLb:

Hcnonp3oBanue i MO3HAHUS OKPYKAKOLIErO0 MHUpa PAa3IMYHBIX €CTECTBEHHOHAYUYHBIX
METO/IOB: HAOIIOIEHUS, U3MEPEHUS, SKCTIEPUMEHTA, MOJICIIMPOBAHMS;

¢opmHupoBaHHE yMEHUH pa3nuyarh (AKTbl W THUIOTE3bl, MPUYUHBI U CIEICTBHUA,
JI0Ka3aTeIbCcTBa 1 0OOCHOBAHMSI, 3aKOHBI 1 TEOPUH;

OBJIaJICHUE aJICKBATHBIMH CIIOCOOAMH PEIICHUSI TEOPETHUECKUX M IKCIEPUMEHTATBHBIX
3ajady;

PUOOpPETEHUE OMBITA BBIABIKEHUS THIIOTE3 Ui OOBSCHEHUS! U3BECTHBIX (AKTOB U IS
JKCIIEPUMEHTAIILHOM MPOBEPKU ATUX (PAKTOB;

NpUOOpETEHUE OMbITa BBIPAKECHUS MAaTEeMAaTUYECKUX M JIOTUYECKUX TMOCTPOEHUI
CpeIICTBaMU OOBIJIEHHOTO SI3bIKA;

Huqbopmauuouuo-KommyHuKamueuaﬂ 0esimeIbHOCHLb:

Hcrionp30BaHue JUisl pelIeHus TO3HABATEIBHBIX 1 KOMMYHUKATUBHBIX 337ad Pa3InIHbIX
UCTOYHMKOB HH(pOpManuu: Yy4eOHUKOB, TIOCOOWH; DSHIMKIIONEIUNA; WHTEPHETA,
ayJMOBU3YaJIbHOW MpoayKuuu (0Oydarommx BHIACO(PArMEHTOB), HHTEPAKTUBHOTO
KOHTEHTA (BUPTYaJIbHBIC MOJACIH U BUPTYAJIbHBIN JJA0OPATOPHBIN MPAKTUKYM )

[IpnoOperenue ompiTa BEACHUS W MCIOJIB30BAaHHUS KOHCHEKTA CIIOCOOCTBYET Pa3BUTHIO
HAaBBIKOB  M3BJICYCHMS, CHUCTEMATH3alMd WHQPOPMAIMM, W3BJICYCHUS KIFOUEBBIX
UH(POPMALIMOHHBIX 00BEKTOB.

B3aumopelicTBie ¢ JpyruMU yYallMMHCS B paMKaxX IpOBEACHUs J1a0OpaTOpHBIX M
NpakTUYecKux pabot, mpu paboTe B rpymnmnax (IpynmnoBoe pelieHHe 3aiad, padora B
rpy1max).

KOMMYHI/IKaHI/IH C IMpernogaBaTciIeM B paMKaX IMPAKTUYCCKUX WU 3aUCTHBIX 3aHATHH.

[Tpuobperenue onbiTa MyOIMYHBIX BHICTYIUICHHUH 1epe]] O0JbIION ayIuTOpHEH.

Peghnexcuenan deamenvnocmo:

BJIAJICHUE HABBIKAMM KOHTPOJIS U OLEHKHU CBOCH NEATEIIBHOCTU, YMEHUEM IIPEABUICTH
BO3MOJKHBIE PE3YJIbTAThl CBOUX JICUCTBUI

opraHusanusa Y‘I66HOI>'I ACATCIIBHOCTH: IMOCTAHOBKA LCJIHU, IMJIAHUPOBAHHUC, OIPCACIICHUC
OINNTUMAJIBHOTO COOTHOIICHUA LEJIN U CPCACTB.

BJIB.I[GHI/IG HaBbBIKaAMU KOPPCKIUU cBOcH JACATCIIPHOCTH Ha OCHOBC aHa/lu3a M OLICHKU
PE3YyJIbTAaTOB BBITTIOJTHEHHOM pa60T51 HUX COOTHCCCHHA C IIOCTAaBJICHHBIMU LICIIAMMU.



['maBHO# 1EBI0 OOpa30BaHUs ABISIETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOH JTUYHOCTH MyTeM
BKJIIOYEHUS €T0 B PA3JIMYHbIE BUbI LIEHHOCTHON Y€I0BEUYECKOM NesATEIbHOCTH: yueba, 03HaHus,
KOMMYHHKAIHSI, TPOPECCHOHATBLHO-TPYI0BOI BBIOOD, IMYHOCTHOE CaMOpa3BUTHE, IEHHOCTHBIE
OpPHUEHTALUH, TIOUCK CMBICIIOB XM3HeAesATeNbHOCTH. C 3TUX NO3ULUI 00ydYeHUe paccMaTpUBaeTCs
KaK TIpOLECC OBJIAJEHHUS HE TOJNBKO OIPENEICHHOM CyMMOM 3HAaHUW U CHCTEMOHU
COOTBETCTBYIOIIMX YMECHMM W HAaBBIKOB, HO M KakK IIPOLECC OBJIAJEHUS KomrereHuusmu. Ha
OCHOBaHMU TpeOoBaHmii dDenepansbHOTO TrOCYIApPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTA B
COJIEP)KaHMU  KAJICHAAPHO-TEMAaTHYECKOr0  IIJIAaHMPOBAaHUS  IPENIOJIAraeTcs pealn30BaTh
aKTyaJbHbIE B HACTOSIIEE BpeMs KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIM,
JeSITeIbHOCTHBIHN MOIX0/IbI, KOTOPBIE ONPECIISAIOT 3aa4i 00y4YEHus:

1. npuoOpereHHe 3HAHUN U YMEHHMH JJIs1 UCTIOJIB30BAaHUS B MPAKTUYECKOM AEATEIBHOCTH H
MMOBCEIHEBHOM JKU3HH;

2. OBJaJeHHE CMOco0aMHM TMO3HABATENbHOH, HWH(POPMALMOHHO-KOMMYHUKATUBHONH H
pedaexcuBHON eATETBHOCTH;

3. ocBOeHHME IIO3HABATENbHOM, HH()OPMAIIMOHHOW, KOMMYHUKATHUBHOH, pe(IeKCUBHON
KOMIIETECHITNH.

Komnemenmnocmuotit  no0xo0 onpenenser  CIEAyIONHe OCOOCHHOCTH  NPEAbSBICHUS
CoNepKaHusi OOpa30BaHMs: OHO TMPEICTAaBICHO B BHIE TpPeX TEMaTUYECKHX OJIOKOB,
obecrieunBaronux  (GopMHUpOBAaHWE KOMIIETCHIMH. B mepBom 0OJ0Ke TpencTaBlICHBI
TUIAKTHYECKUE ©IUHUIBI, O00eCleunBaroIie COBEPIICHCTBOBAHHE HABBIKOB HAY4YHOTO
NO3HaHUs. Bo BTOpOM — IUAaKTHYECKHE €IWHUIIBI, KOTOPBIE COJAEPKAT CBEICHHS MO TEOPUHU
¢usukn. D10 copepxkaHue OOydeHus sBIsSeTcss 0a30il UIsi pa3BUTHS TO3HABATEIHHOM
KOMIICTEHIINM y4almuxcs. B TpeTbeM OJOKe TMPEACTaBICHBl IUAAKTHYECKHE CIHHUIIBL,
OTpakaroIlue UCTOPHIO pa3BUTHsI (PU3UKHU, 00SCTICUNBAIOIINE PA3BUTHE YIEOHO-TIO3HABATEILHOM
U pedIIeKCHBHOW KOMIIETEHIMH. TakuM 00pa3oM, KaleHIApHO-TEMAaTHYeCKOe TUIAaHHMPOBAHUE
o0ecrevnBaeT B3aUMOCBS3aHHOE PA3BUTHE U COBEPIIICHCTBOBAHKUE KITIOUEBBIX, OOMIETIPEIMETHBIX
Y TIPEIMETHBIX KOMTICTCHITHIA.

JTuunocmuasn opuenmayus 06pa3zoBaTEILHOTO MPOLIECCA BHISBIISET IPUOPUTET BOCTUTATEILHBIX
U pa3BHBaONMX Iened oO0ydeHus. CIOCOOHOCTh ydalluXcs MOHUMAaTh NPUYMAHBI U JIOTUKY
pa3BUTHS (U3UUYECKUX TPOIECCOB OTKPHIBAET BO3MOKHOCTB JJISi OC MBICICHHOTO BOCHPHUSATHUS
BCEr0 pPa3sHOOOpa3Hs MHPOBO33PEHYECKUX, COIMOKYJIBTYPHBIX CHCTEM, CYIIECTBYIOIIUX B
coBpeMeHHOM Mupe. Cucrema y4eOHBIX 3aHSATHH TpHU3BaHA CHOCOOCTBOBATH PA3BHUTHIO
JMYHOCTHON CaMOMJEHTH(HUKALINU, TYMAaHUTAPHOHN KYJIBTYPHI IIKOJIBHUKOB, UX MPHOOIICHUIO K
COBPEMEHHOU (hM3MUECKO HAyKe U TEXHHKE, YCUICHHUI0O MOTUBAIUU K COIMAIILHOMY ITO3HAHUIO
¥ TBOPYECTBY, BOCIIUTAHUIO JIMYHOCTHO M OOIIIECTBEHHO BOCTPEOOBAHHBIX KAYECTB, B TOM YHUCIIE
TPaXTAaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JeamenvHocmmuulii OOX00 OTPAXAET CTPATETHUI0 COBPEMEHHOW 00pa30BaTENbHOM IOJUTHKU:
HEOOXOAMMOCTh BOCIIMTAHMS YEJIOBEKA W TpaKJaHWHA, HHTETPUPOBAHHOTO B COBPEMEHHOE EMY
o0IIecTBO, HAIENEHHOTO Ha COBEPIICHCTBOBaHME J3TOoro obmectBa. (Cucrema YpoOKOB
COPUEHTHpPOBAaHAa HE CTOJIKO Ha Tepelady «TrOTOBBIX 3HAHUN», CKOJBKO Ha (OpMHUpPOBaAHUE
AKTUBHOM JIMYHOCTH, MOTHBHPOBAHHOW K €aMOOOpPa30BaHHIO, OOJAMAroNIeld JOCTaTOYHBIMH
HaBBIKAMH U TICUXOJIOTHUYECKMMHU YCTAHOBKAMU K CAMOCTOSTEIILHOMY MTOUCKY, OTOOPY, aHATIN3Y U
WCTIOJIb30BaHUIO0 MHPOPMAITH. DTO MTOMOXKET BBITYCKHHUKY aJallTUPOBATHCS B MHpPE, I/Ie 00BEM
uH(pOpManKM pacTeT B T€OMETPUUYECKON MPOTPECCHH, TNIe COlMalbHas U MpodeccHoHaTbHas
YCHEMIHOCTh HANPsIMYIO 3aBUCSAT OT MO3UTUBHOI'O OTHOIIEHUS! K HOBALIMSIM, CAMOCTOSATENbHOCTH
MBIIUIEHUS U UHUIIMATUBHOCTH, OT TOTOBHOCTH MPOSIBJISATh TBOPUYECKUH MOAXOJ K ATy, UCKATh
HECTaHIAPTHBIE CIOCOOBI pEIIeHUs TMPOOJIeM, OT TOTOBHOCTH K KOHCTPYKTHBHOMY
B3aMMOJIEUCTBUIO C JIIOILMU.



Cneuunduka npenogaBanusi Gu3nku B AHMYKOBOM Juiee 1is 11 kiacca:

C yderoM WUBIOKEHHOW BbIIE CHEHU(PUKA KOHTHHICHTA YYallUXCs, HaIU4us Yy4eOHO-

METOJIUYECKOTO U MaTepUaIbHO-TEXHUYECKOTO 00eCIeueHUs porpaMMbl B AHUYKOBOM JTHIIEE,

HAKOIUIEHHOTO OIbITa MpernojaBaHusl (U3UKH B AHHYKOBOM JIMIIEE B aBTOPCKYIO MPOTPAMMY

BHECEHBI CIIEIYIOIINE U3MEHEHNUS:

I. B temy «OnekrpoauHamuka» BBeI€HO 14 YacoB BBOJHOIO TOBTOPEHUS [0 TEME
«DIIeKTpOCTaTKa»

2. Tema «IlocTOSTHHBIN IEKTPUUECKHIT TOK» pactmupeHa ¢ 16 1o 29 yacos. B Temy BBeneHa
JOTIOTHUTENTbHAs NabopaTtopHast pabora «l3mMepeHue 3apsiga OJHOBAICHTHOTO HOHA,
YBEJIMYEHO BpeMsl Ha pelleHue 3a1a4, Pacimmpen 010k «QNeKTpuYecKuil TOK B Pa3IUYHbIX
cperax»

3. Tema «MarnutHoe nose» cokpaiieHa ¢ 12 go 10 gacoB 3a cyeT yrminoTHeHus. YacTb TeM
NEPEBEJIEHO B TEMY «DJIEKTPOMATHETHU3M»

4. Tema «DnekTpoMarHeTusm» pacmupena ¢ 8 10 13 gacos.

Tema «DnexTpuuecKkre Henu nepeMeHHoro» pacuupera ¢ 9 go 11 gacos.

6. Tewmbr «M3nyueHue u MprueM dJIEKTPOMArHUTHBIX BOJTH paano 1 CBY-nuanaszona (7 9)» u
«BonHoBas ontuka (8 4)» 00beTMHEHBI B OJIHY OOIIYIO TEMY «DJIEKTPOMAarHUTHbIE BOJIHBI,
BOJIHOBAsI ONTHKAa» U paciupensl 10 20 4acos.

7. Tema «I'eomerpuueckas onThkay pacimupesa ¢ 15 no 18 yacos

8. Tema «KBaHTOBasi TEOpHUS ANEKTPOMArHUTHOTO U3Ty4YE€HUS BellecTBa» pacuupena ¢ 10 1o
14 gacos.

9. Tewmbr «duszuka aromHoro siapa (10 4)» u «InemeHTapHbie 9acTUllbl (6 9)» 00beTMHEHBI
B 0o0myro Temy «OCHOBBI SIEpHON QUMK M (PU3UKH DJIEMEHTApHBIX YacTHI» H
cokpailieHsl 10 114. 3a c4eT yiioTHeHUsl MaTepuaia.

10. B cBsizu Cc BBEIEHHEM Kypca ACTPOHOMHUHU KaK OTAEJILHOrO MpeaMeTa B MIPOrpaMmmy
CpeIHEero 001Iero 00pa3oBaHus, Yachkl, OTBOJAMMBIC HA H3yUCHHUE pa3zena «AcTpodu3nukay
nepepacrnpeesieHbl MEKy IPYTUMUA TEMAMH.

e

OrnucanHOe yBenHUEHHE YIeOHOTO BPEMEHH BO BCEX TEMaX CHIETIaHO JIIS YBEIUYCHHS KOJIHMYECTBA
y4eOHBIX YacOB, OTBOJMMBIX Ha MPAKTHKY (pEIIeHUE 3a7ady) W MPOU3BENICHO 3a CYET pe3epBa
BpEMEHH, 0000IIA0IIEro MOBTOPSHHUS M, YACTHYHO 32 CUET BPEMEHH, OTBEACHHOTO B ITPOrpaMMe
JUTs U3MYECKOTO MPaKTHUKyMa.

B 6azoByo mporpammy B. A. KacesHoBa 3a 11 kiacc BHeCEHbl W3MEHEHHS B YacTH,
Kacaroleicss (U3MYecKkoro MpPaKTHKyMa, YTO CBA3aHO C OCOOEHHOCTSIMH IPOBEIEHUS
nabopatopHbIX paboT B AHWUYKOBOM Jjwuiee. OrpaHHYeHHOE KOJIHYECTBO MOCAJOYHBIX MECT B
buszndeckoit JabopaTopuu IpeanogaraeT NpoBeaeHus psagaa padoT ¢ pazdueHneM Kiacca Ha JBe
YacTH U MPOBEICHHS padoOT MO OYepear ¢ KaXJAOW TPYIIOH, B TO BpeMs Kak BTOpas MOJOBUHA
TpYNONbl peliaeT TeOpeTUYeCKue U MpaKThueckue 3amadd. Yackl, HEOOXOIUMBIE JUIsl TaKOTroO
neneHust, OepyTcss U3 BPEeMEHH, MPelyCMOTPEHHOTO AJsl (PM3UYECKOro npakTukyma. Pasouenue
KJlacca Ha JBE TOJIOBHUHBI MPHU TMPOBEJACHUHU JIA0OPATOPHBIX PabOT JaeT BO3MOXKHOCTH Ooiiee
JNETalbHO OOCYIUTh CYIIHOCTh NPOBOAMMON pabOThl, a TakkKe MPOBEPUTh IMOHUMAHHE
TEOPETHYECKOTr0 000CHOBaHUS PadoT.

ITomumo 3T0TO0, B Iporpammy 11 kinacca BBeneH 0110k «BBoaHO-0000111a1011I€€ TTOBTOPEHHE
no Teme "Onekrpoctatuka’. J[aHHBIA OJIOK, KaK MOKAa3bIBA€T ONBIT, SBISIETCS HEOOXOIMMBIM,
nockoJbKYy B 10 Ki1acce oH U3y4yaeTcs B IOCIEAHEN YETBEPTU. 3HAHMSI, IOJyUYEHHBIE I10 TOU TEME,
KaK MPaBUJI0, OKa3bIBAIOTCS HEJOCTATOUHO 3aKPEIUICHHBIMU. B TO ke Bpems TBep/ple 3HaHUS 10
TEMaM  «QJIGKTPUYECTBOY», «IOCTOSIHHBIA TOK» H «MAarHUTHOE TIOJIE» OKAa3bIBAIOTCS
MPUHLUINNAATIBHBIMUA TIPU U3YYEHUU TEM <QJIEKTPOMArHWTHbIE KOJE€OaHUs U BOJIHBDY, «BOJIHOBAs
OTITHKAY, «KBAHTOBAsI MEXaHUKa». Bpems, HeoOX0IMMOe JIJIsl 3TOr0 OBTOPEHHsI OepeTcs 3a cueT
MPETYCMOTPEHHOTO B 0a30BOM MOYPOUYHO-TEMATHUYECKOM TIJIAHUPOBAHUH Pe3epBa, 0000IIAI0IIEr0
MOBTOPEHMSI, & TAKKE YTUIOTHEHUSD) TEM.



Osicuoaemule pezyrbmamot 0céoenus Kypca puzuxu ¢ 11 knacce

N3yuenue Gpu3uku B cpeHEe MIKOJIE 1aeT BO3MOKHOCTh 00YJArOIIUMCS JJOCTHYD CIIEAYIOIINX
pPE3YNbTATOB Pa3BUTHUA:
B JJMYHOCTHOM HATIPaBJIEHUM:

c(hOpPMUPOBAHHOCTH IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKHU;

YMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW U MUCHMEHHOU peuH,
MOHMMATh CMBICIT TIOCTABJICHHOMN 3a]]aul, BEICTPauBaTh apryMEHTAIUIO, IPUBOAUTD
MPUMEPHI U KOHTPIIPUMEDHI;

KPUTHUYHOCTH MBIIIJICHUS, YMEHUE PACIO3HABATH JIOTHUECKHU HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

npejcTaBiIeHe 0 (PU3UKe Kak chepe YeI0BeUeCKOn NeATeILHOCTH, 00 dTamax ee
pa3BUTHSA, O €€ 3HAYNMOCTH JJISl Pa3BUTHS [IUBUIIN3AIINN;

KpEaTUBHOCTh MBIIUICHHSI, MHUIIMATHBA, HAXOTYMBOCTh, AKTUBHOCTb IIPH PEIICHUN
MaTeMaTHUYECKUX 3a1a4;

YMEHHE KOHTPOJIUPOBATH MPOLIECC U Pe3yIbTaT yueOHOM MaTeMaTH4eCcKon
NESITEIbHOCTH,

CIOCOOHOCTH K SMOITMOHAIBHOMY BOCIIPHATHIO (Pr3nUecKnX 00BEKTOB, 3a/1a4,
PELIEHUI, pacCyKICHHII;

B MeTanmpeaAMETHOM HAaNPpaBJCHUMN:

npeCcTaBIeHUs 00 HIeAX U 0 METOAaxX (PU3UKHU KaK (PyHTaMEHTAILHOW OCHOBBI JIJIS
BCEH CUCTEMBI €CTECTBEHHOHAYYHOT'0 M TEXHUYECKOT'O 3HAHMUS,

YMEHHUE BUIIETh (PH3UUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYaIlUH B IPYTUX
TUCITUIIINHAX, B OKPYXAIOIICeH KU3HU;

YMEHHUE HaXOUTh B PA3INYHBIX HCTOYHUKAX WHPOPMAIINIO, HEOOXOTUMYIO IS
peueHns GU3NYecKux MpoosieM, MPEACTaBIATh €€ B MOHATHOW (hopMe, TPUHUMATD
pEIICHUE B YCIOBUAX HEMOJIHON U M30BITOYHOM, TOUHOW M BEPOSATHOCTHOM
uH(pOpMaLny;

YMEHHUE MOHMUMATh U HCIIOJIb30BaTh MaTEMAaTHYECKUE CPEACTBA HATIISTHOCTH
(rpaduiku, TUarpaMMBbl, TAOJIUIIBI, CXEMBI U JIP.) JUIS WJUTIOCTPAIIUH, HHTEPIIPETAIIHH,
apryMeHTaIlny;

YMEHHE BBIJBUTATh TUIOTE3HI MPU PEIICHUH YIeOHBIX 3a]a4, TOHUMATh
HEOOXOIMMOCTh MX TPOBEPKH;

yYMEHHUE NPUMEHATh UHIYKTHUBHBIC U JeTyKTUBHbIE CIOCOOBI pacCyKICHUMN, BUIIETH
pa3IMYHbBIE CTPATETUN PEIICHUS 3a/1ay;

NOHMMAaHHE CYIIHOCTH aJITOPUTMHUUYECKHUX MPEANUCAaHUNA U YMEHHE AEHCTBOBAThH B
COOTBETCTBUH C MIPEUIOKEHHBIM aJITOPUTMOM;

YMEHHUE CAMOCTOSITEIILHO CTaBUTH 11€TH, BEIOUPATh U CO3aBaTh AJITOPUTMBI JJIs
perieHus yueOHbIX (PU3UIeCKUuX mpoodiem;

YMEHUE IJIAHUPOBAThH U OCYIIECTBIIATh ACATEIbHOCTD, HAPABICHHYIO Ha peIlICHHE
3aj1a4 MCCIeI0BATEIbCKOTO XapaKTepa;

c(OpMUPOBAHHOCTH Y4EOHOM 1 00IIEMOIF30BATEIHCKOM KOMIIETEHTHOCTH B 00JIaCTH
UCTIOJTh30BaHUs HH()POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
c(OPMHPOBAHHOCTH 1IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M OOLIECTBEHHOW NMPAKTUKH;

B IP€AMETHOM HAIIPpABJICHUM:

3HATHL M NOHUMATL:
e cmbicnt usuyveckux nowamui: GU3NUYECKOE SIBICHHE, (U3MUECKas BETUYMHA, MOJEIb,
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TUIO0TE3a, IPUHLIUII, TEOPHS, IPOCTPAHCTBO, BPEMSI;

DJeKTpuYecKoe 1oJie, IPOBOJAHUK (METalI), AUIIEKTPUK, MOIYIIPOBOAHUK, HIEKTPUUECKHI TOK.
Konebanus: cBoOOAHBIC, BBIHYXJEHHBIC, TapPMOHHUYECKHE, JIIEKTPOMArHUTHHIE KoOJeOaHus,
IIEPEMEHHBIM  TOK, PE30HAHC, JJEKTPOMAarHUTHOE TIIOJN€, JJICKTPOMAarHWTHas  BOJIHA,
uHTEephepeHIrs, AU paKIus, MOIIpU3aLus, TMCIEPCHsI BOJIH, BOTHOBOH (DPOHT, MI0CKask BOJHA,
cepuyeckas BOJHA, CHEKTP 3JIEKTPOMATHUTHBIX M3IY4EHUH, IOJHOE BHYTPEHHEE OTpaKeHHE,
aToM, KBaHT, (pOTOH, paboTa BeIX0a MeTamia, potoad ek, aToMHOE SAPO, U30TOIBI, MACCOBOE
U 3aps0BO€ 4YHCIO AaTOMHOTO sfpa, Ae(eKT MacChl, DHEPrus CBA3M, SJIEPHBbIE pEaKIHH,
pazvoaKTUBHOCTb, NOHU3UPYIOLIEE U3IIYUEHNE, TUIaHETa, 3B€3/1a, FaaKTHKa, Beenennas;

e CMBICJI (hpr3MYeCKNX Mo/ieJIeil M cXeM: TOHKasl JIMH3a, aDCOJIFOTHO YEpHOE TEJI0, MOJIEIb aTOMa
pesepdopaa, cxema SHEPreTHYECKIX YPOBHEH B aTOMe,

® CMBICA (PUUYECKUX 6eIUYUH: TIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca, CHIIa, AABIICHUE,
UMIIYJIbC, paboTa, MOIIHOCTb, MEXaHWYECKas OSHEpPrHsi, BHYTPEHHSAS OHEPIUs, CpPEIHss
KWHETHYECKasi SHEPrHsl YacTUI] BelecTBa, aOCONIOTHAs TeMIepaTypa, KOJUYECTBO TEIJIOTHI,
yJllenbHasl TEINIOEMKOCTb, YA€IbHAs TEIUIOTa MapooOpa30BaHus, yAeldbHas TEIUIOTa IUIaBJIECHUS,
yACIbHAs TEIUIOTAa CrOpaHus, OJJIEMEHTApHbIA JJIEKTPUYECKUN  3apsAl, HaIpsKEHHOCTb
INEKTPHYECKOTO IOJISA, PAa3HOCTD MOTEHIUAIIOB, YIEKTPOEMKOCTD, YHEPTHUs dJICKTPUUECKOTO 1101,
CHJIa DJIEKTPUYECKOI'O0 TOKA, 3JIEKTPUYECKOE HAINPSIKEHHUE, JJIEKTPUUYECKOE CONPOTUBIICHUE,
JNEKTPOABIKYIAs CHJIA, MArHUTHBIM IIOTOK, MHAYKLHUS MarHATHOTO IOJS, MHAYKTUBHOCTD,
SHEPIus MArHUTHOTO TOJsL, AMIUIMTYAa, YacToTa, Mepuoj, (aza koneOaHWN, aKTHBHOE H
PEAKTUBHOE CONPOTHUBIICHHE, NCHCTBYIOIICE 3HAYECHUE CHJIBI TOKAa M HAIPSDKCHUS, IOKAa3aTellb
IPEOMJIEHUS, ONITUYECKAs! pA3HOCTh X0/1a CBETOBBIX BOJIH, ONITUYECKAs CHJIA JINH3bI, aKTUBHOCTD
pazOaKTUBHOTO BEILECTBA.

® CMbICT (pu3uuecKux 3aKoH08, npunyunoe u nocmynamoé ((GpopMyIupOBKa, TPAHUIIBI
IPUMEHUMOCTH): 3aKOHbI IMHaMUKU HbIOTOHA, MPUHIUIBI CYNIEPHO3UIIMM U OTHOCUTEIIBHOCTH,
3aKOH BCEMHPHOTO TATOTCHMs, 3aKOHBI COXPAHCHMS DHEPIMM, MMIIYJIbCA U DJICKTPHUYECKOTO
3apsiia, OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOPUU I'a30B, YPABHEHUE COCTOSHUS HIE€aJIbHOTO
rasza, I€pBOE W BTOPOE Hayajga TEPMOAMHAMHUKH, 3akoH KysnoHa, 3akoH Oma i MOJIHOW LIeTH,
3akoH J[)oyins—JIeHa, 3aK0H 2IeKTPOMarHuTHOM HHAYKIUH.

3aKOH JIBUKEHUS MPU FapMOHUYECKUX KOJEOAHMSIX, 3aKOHBI OTPAKEHUSI U MPEIIOMIICHHS CBETA,
npuniun [roilirenca-®penens, npuHmun Depma, Qopmyrna TOHKOW JUH3BL, TOCTYJIATHI
CIEIUAJIBHON TEOPUU OTHOCHUTEIBHOCTH, 3aKOH CBS3M MAcChl M 3Hepruu, runoresa llmanka,
3akoHBl (poTorddekrta, mocrynatsl bopa, mpuHnmn Ilaymu, NpUHIKI HEONpPEneIeHHOCTH
['eit3enOepra, mpaBuina cmenieHuss Coaau, 3aK0H PaJuOaKTUBHOTO PAacTaia; 6KaAA0 POCCUICKUX U
3apydexcHbIX yueHblx, OKa3aBIINX HauOoJbIIee BIUSHIE HAa pa3BUTHE QU3UKH,

Ymers

® OnUCHIBAMb U 00BACHAMb Pe3yIbmamusl HAOIIO0EHUIL U IKCHEPUMEHMO06: IEKTPU3aLUS Tell
IIPU WX KOHTAKTE; BbIIEJICHUE BELIECTBA MPU MPOTEKAHUH IJIEKTPUUYECKOTO TOKA Yepe3 pacTBOP
DJIEKTPOJINTA; 3aBUCUMOCTE COIIPOTUBIIEHUS IIPOBOAHUKOB OT TEMIIEPATYPEI, MOJIYIIPOBOIHUKOB
OT TeMIIepaTyphl U OCBEILEHUS; IEHCTBUE MAarHUTHOTO I10JIs Ha IPOBOJIHUK C TOKOM; 3aBUCUMOCTD
COIIPOTUBJICHUA TIOJYIIPOBOAHUKOB OT TEMIICPATYpbl W OCBCHICHUA, JSJIICKTPOMArHUTHAA
UHAYKLIUS,  paclpoOCTpPaHEHHWE  JAJIEKTPOMArHUTHBIX  BOJIH;  JUCHEPCHs,  TOJSpU3ALINA,
uHTephepeHMs 1 Audpakiys CBETa; W3IyYeHUE U IOTJIOUICHHWE CBETa aTOMaMH, JMHEHJaThle
crieKTphl; (oTodPHEKT; paTnoaKTUBHOCTD.

® onucvleams OOW UL NPUHUUR U CXeMy OelCMmeUsn u3uueckux npudopos u ycmpoiucmae:
DNEKTPOMETp, aMIIEPMETP, BOIBTMETP, ABUTATENh MOCTOSHHOTO TOKa KOJeOATeIbHBIA KOHTYP,
reHepaTop MEePeMEHHOr0 TOKa, TpaHcphopmarop, udpakimoHHAs pelIeTKa, ONTUYECKOE BOJIOKHO,
IUIOCKOE 3€pKaJlo, TOHKash JIMH3a, JIyla, MHUKPOCKOI, TEJNECKON, YeIOBEUEeCKU TJa3,
JTUCTIEprUpYIOIIasl MpU3Ma, Jiazep, Macc-creKkTporpad.

® NPUGOOUMb NPUMEDPLL ORBIMOG, UNTIOCHMPUPYIOUWUX, YmO: HAOIIONCHUS M HKCIEPUMEHT
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CIIy’)KaT OCHOBOM Ui BBIIBM)KCHUS TUIIOTE3 M IMOCTPOCHUS HAYYHBIX TEOPHH; SKCHEPUMEHT
MO3BOJIIET TPOBEPUTh HCTUHHOCTH TEOPETUYECKHX BBIBOJOB; (U3MUECKas Teopus JaeT
BO3MOXKHOCTh OOBSICHSATD SIBIICHUS IPUPOJIBI U HaydHbIe (PaKThl; pU3HUECKasi TEOPHs MO3BOJISET
MPEJICKa3bIBATh €Ill€ HEM3BECTHBIC SIBJICHUS U UX OCOOCHHOCTH; MPU OOBSICHEHUU MPUPOIHBIX
SIBJICHUN MCIIONIB3YIOTCSA (PU3NUECKHE MOJIEIH; OJUH M TOT K€ MPUPOIHBIN OOBEKT WU SIBICHHUE
MO>KHO HCCJIEeI0BaTh Ha OCHOBE MCIOJIb30BAHUS PA3HBIX MOJIENICH; 3aKOHBI (PU3UKHU U (pr3HUEcKre
TEOPUHU UMEIOT CBOM ONPEEIEHHbIE IPAHULbI IPUMEHUMOCTH;
® onucwleams QyHOaMeHmanbHble ONbIMbl, OKA3AGUIUE CYULECBEHHOE 6IUAHUE HA PA3sUmMUe
¢uzuxu: OnbiT AMiepa, OnsiT Ipcrena, OnbiT ®uzo (M3Mepenue ckopoctu csera) OnbIT ['epra
1887, OnpiT FOHra ¢ nyms mensmu 1803, onbiT Maiikenscona-Mopmu 1887, onbiT JleGenena,
skcniepumeHT Kommnrona 1922, Omeir Pesepdopna 1911, Onbir ®@panka-I'epua 1913, Ombir
Hesuccona u Ixepmepa 1927,
® NPUMEHAMb NOJIYYEHHbLE 3HAHUA 0114 PeUuleHUA Pu3uiecKux 3a0ay Ha ciedyoujue memol:

O 3aKoHBI JIEKTPOCTATUKHU: 3aps] KOHJAEHCATOPbl, COEAUHEHNE KOH/IEHCATOPOB, SHEPrus

KOH/ICHCAaTOPOB
0 3aKoHbI IPOTEKAHUS MOCTOSIHHOIO AJIEKTPUYECKOr0 TOKa: 3aKoH OMa JuIs ITOJIHOM LienH,
COeIMHEHHE MPOBOIHUKOB, pad0Ta U MOUTHOCTh AJIEKTPUUECKOTO TOKA,

o JleiicTBre MarHUTHOIO IOJIs1 HA ABMIKYILMECS 3apsaabl: cuiia Amnepa, cuiia JlopeHua.
3aKOH 3JIEKTpOMarHuTHOM nHaykiuu dapanes
o CBobOomHbIE TapMOHUYECKHE KOJEOAHUS MAaTEeMAaTUUYEeCKUN MAasTHUK, TNPYXHHHBIHI

MasiITHUK.

o KonebarenbHplii KOHTYp: CBOOOJHBIE TapMOHUYECKHE KOeOaHMs, IpeBpalleHHe
SHEPTUU B TAPMOHUYECKUX KOJICOAHUSIX.
3aKOHBI IPOTEKAHUS IEPEMEHHOIO TOKA.
DONEeKTPOMarHUTHBIE BOJIHBI, CKOPOCTb PAacHpOCTpaHEHUSs, JIMHA BOJIHBI, ONTHYECKas
PasHOCTh X0J1a, UHTephEepeHIHs, TUPpaKLus, TUPPAKINOHHAS PELIETKA.
Tpu 3aKOHa reOMETPUYECKON ONTUKH, TOCTPOCHUE JTyUECil.
[Toctpoenne nzobpakeHui B TOHKOH JTH3€E, (HopMysia TOHKOW JIMH3BI.
DHeprust KBaHTa, 3aKOHbI poToddekTa.
3aKOHBI COXPAaHEHHsI B KBAHTOBOH (PH3HKE.
SnepHble peakiu, ypaBHEHHUS SIEPHBIX PEaKUU, SHEPTUS CBA3H

O 3aKOH paJiMOaKTHUBHOTO MOJIypacnaia
® onpeoenams: XapakTep U napameTpbl GU3NIECKOTo mpoliecca mo rpaduky, Tadnuie, popmyiie,
cXeme JUIs:

O KoNeOaTeNnbHOTO JBWXKEHHSA, TpaduKa »>ICKTPOMArHUTHBIX KoyieOaHUH, Tpaduka
pe30HaHCa;
BOJIHOBOT'O JIBUKEHHUS, CXEMBI 3JICKTPOMAarHUTHOM BOJIHBI,
MPEOMJICHUS CBETA,
IIPOXOXKACHUS CBETA Yepe3 TOHKYIO JINH3Y,
onbITOB 110 hoTOdDPeEKTy,
U3JTY4YEHUS U MOTJIOLICHUS CBETA aTOMOM,
IPOAYKTHI SIIEPHBIX PEaKlUii Ha OCHOBE 3aKOHOB COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia U
MaccoBOI'0 YHcia
o uzmepams: JJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA, PEaKTUBHOE COIPOTHUBIICHUE
KaTyIIKH WHAYKTUBHOCTH KOHJIEHCATOpa, OIpeaessTh YHCIO BHUTKOB TpaHchopmaropa,
1oKa3aTeiab MPEJTOMIICHHUS BEIIECTBA, ONTHYECKYIO CHUJIYy JIMH3BI, JIMHY CBETOBOH BOJIHBI;
napaMmerp Iu(pPaKUMOHHOW pEIIeTKH, MPEACTAaBISATh PE3yJbTaThl HW3MEPEHUN C Y4€ToM HX
[IOTPELTHOCTEN;
® NPUBOOUMb RNPUMEPbl NPAKMUYECKO20 NPUMEHEHUA (pu3uueckux 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOAMHAMHKU M JJEKTPOAMHAMHUKH B OHEPreTUKE; pa3lIMYHBIX BUOB
AIIEKTPOMArHUTHBIX U3TYUECHUH JUIs pa3BUTHS PAIHO- U TEICKOMMYHUKAIIUI; KBAaHTOBOM (hU3HMKH
B CO3/IaHUHU AJICPHOI SHEPTETUKH, Ja3€POB;

@) O

O

O O O O O

0O O O O O O
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® goCHpUHUMAMb U HA OCHOGE HNOJIYYEHHBIX 3HAHUI CAMOCHOAMENbHO OUEHUBAMDb
uHdopmanuto, coaepxkamytocs B cooOmeHusx CMMU, HaydHO-IOMYJSPHBIX — CTaThsX;
UCROJ1b308amb HOBbIE NH()OPMAIIMOHHBIC TEXHOJIOTHH JUIsl TIOUCKA, 00OpaOOTKU U NPEIbABICHHS
nHdopMaIuu 1Mo GuU3NKe B KOMIBIOTEPHBIX 0a3ax aHHBIX U ceTax (cetu MHTepHeT);
® CIMO0JIL30BAaTh NMPUOOPETEHHbIE 3HAHUSI M YMeHHS B MPAKTHYECKOH NeSTeJIbHOCTH H
NOBCE€IHEBHOM KU3HHU AJI9:
o obecriedyeHust 0€30MAaCHOCTU KHU3HEACSATENLHOCTU B TIpoOlLlEcCe HCIOJIb30BaHUS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPHOOPOB;
O aHajM3a U OLEHKU BIMSHHS HAa OPraHU3M YeJIOBEKa U JAPYTUe OpraHUu3MBbl 3arpsi3HEHUs
OKpY>Karolleu Cpebl;
O palMOHAJIBHOIO MPHUPOIONOIH30BAHUS U 3AIIUTHI OKPY>KAIOLIEH cpebl;
O OIpeleNeHus: COOCTBEHHON MO3HMIMHU MO OTHOIIECHHIO K AKOJOTMYECKUM MpodiieMaM U
MOBEJICHUIO B IPUPOIHOM Cpee.

Bocnumamenwsnwiit nomenyuan Kypca pusuxu
BocnurarenbHpli HOTEHIMAT YpoKa (PU3HKHU BKIIOYAET B ce0sl TPU TPYIIIBI BO3SMOXKHOCTEH:

1) BocniutaTenpHble BO3MOXKHOCTH OpTraHU3AIMHM YPOKa: CO3JaHUE TBOPUYECKOW, OTKPBITOU
aTMocdepsl, TOOIIPEHNUE CAMOCTOSTEILHOTO MBIIIJICHUS YUaIlluXCsl;

2) BociutaTenbHble BO3MOXHOCTH, OOYCJIOBIICHHBIC CHEIUPUKON ydeOHOTO MpeaMera:
npuoOIIeHre K KyIbTYpHBIM IIEHHOCTSIM Ha pumMepe nestencii Hayku (14 nexaOpst ucronHseTcs
100 net co maust poxaenust H. I'. bacosa Jlaypeata HoGeneBckoit mpemun no Gpusnke, OHOTO U3
u3zo0OperaTenell Mazepa), pa3BUTUE KPYro30pa U MO3HABATENIBHBIX TOTPEOHOCTENH;

3) BocriuraTenbHble BO3MOKHOCTH COJIEPKaHMsI 00pa30BaHMsl, CBA3aHHBIC C TEMOU ypOKa: CBS3b
U3y4aeMbIX SBJICHHNA C aKTyaJIbHBIMU BOIPOCAMH IOBCEIHEBHOW KHU3HM (BOMPOCHI INI00ANIBHOM
HH()OPMAITMOHHOM, PKOJIOTHUECKOW M TEXHOJOTHYECKON OE30MacHOCTH, POJb HAYKH B YKU3HU
oO1ecTBa);

3HAYUMBIMHU JJ11 BOCIIUTATEIbHON pabOThI B paMKax ypoKka (U3UKH JaTaMU B 3TOM y4eOHOM IOy
cranyt 100-netue H. I'. BacoBa (14.12), neas Poccuiickoit Hayku (08.02) u JleHb KOCMOHABTHKU
(12.04). K ypokam, mpuypO4YeHHBIM K ITHM JaTaM, ydamiuecs 3HAKOMATCS ¢ Ouorpadusmu
BEJIMKUX JIFOJICH, UX POJIbIO B HCTOPUU U BKIIAJOM B MUPOBYIO HAYKY.

CormacHo paboueld mporpaMMme Mo BOCIUTATEIBLHOW ACATEIBPHOCTA aHWYKOBa Jluiies, Ha ypoke
co3naéresd curyauus, Onarogapss KOTOPOM JeTH TOYYBCTBYIOT HHTEpec K Y4YeOHOW u
HCCJIEIOBATEILCKOM 1eATeIbHOCTH, Hay4aTCsl )KUTh B KOJUIEKTUBE, 1 OOPETYT OTBETCTBEHHOCTh U
paboTocrocoOHOCTb. JlocTHKEHNE TMYHOCTHBIX, METAIIPEAMETHBIX, M IIPEIMETHBIX PEe3yIbTaTOB
oOyueHuss (U3MKE BO MHOTOM OTPAXalOT M JOCTHKEHHS BOCHHUTATEIbHBIX IL€led To
IPUOPUTETHBIM HaIlPaBJICHUSM:

- Humennekmyanvnoe eocnumanue: c(HOPMUPOBAHHOCTh IO3HABATENBHBIX HHTEPECOB,
UHTEJUIEKTYyaJbHBIX M  TBOPYECKMX CIIOCOOHOCTEH  Y4YalUXCs; CaMOCTOSITEIbHOCTh B
nproOpeTeHNH HOBBIX 3HaHUI U IPAKTUYECKUX YMEHUI; TOTOBHOCTb K BEIOOPY JKM3HEHHOTO ITyTH
B COOTBETCTBHH C COOCTBEHHBIMU UHTEPECAMHU U BO3MOKHOCTSIMH.

- /yxoeno-nupascmeennoe eocnumanue: YOSKIEHHOCTh B HEOOXOAMMOCTH pPa3yMHOTO
MCIIOJIb30BaHUs JOCTH)KEHUN HAyKH U TEXHOJIOTMH Ui JaJIbHEHIIEero pa3BUTHS YEJIOBEUYECKOTrO
oOmiecTBa, yBaK€HHWE K TBOPIIAM HAyKH W TEXHHKH, OTHOIICHHE K (PU3UKE KaK K DIEMEHTY
001IeYeIOBeUeCKO KYNIbTYPhI, (OPMHpPOBAHHE YOSKIEHHOCTH B 3aKOHOMEPHOW CBSI3U H
MI03HABAEMOCTH SIBJICHUN MPUPO/IbI, 00bEKTUBHOCTH HAYYHOTO 3HAHUS, BRICOKOW IIEGHHOCTH HAyKU
B Pa3BUTHHU MaTE€pUAIBHON U TYXOBOH KYJIbTYPHI JIOACH.
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- 300posvecoepecatouiee 6ocnumanue: yMEHUs U HaBbIKU PUMEHEHUS TTOJTYYSHHBIX 3HAHUN AJ15
OOBSICHEHUS NPUHLMUIIOB JCWCTBUS B@KHEHWIIMX TEXHUYECKUX YCTPOWCTB, pELICHUs
NPaKTUYECKUX 3a/ad IOBCEJHEBHOM JKM3HHU, oOecreueHne Oe30MacHOCTH CBOCH IKHU3HH,
paIoHaIbHOTO MPUPOIOTIONB30BAHMS U OXPaHbl OKpYKAIOIIEeH cpefibl; MTOHUMaHue MPUHITUIIOB
JeCTBUSL MallMH, NPHOOPOB M TEXHUYECKUX YCTPOMCTB, C KOTOPHIMH KaXXIbli 4YeIOBEK
MOCTOSTHHO BCTPEYAETCS B IOBCETHEBHOM KM3HU, U CITOCOOOB 0OecTieueHHs 0€301TaCHOCTH MPH UX
UCTIOJIb30BaHUS.

- Dopmuposanue KOMMYHUKAMUGHOU Kyabmypsl: (HOPMHUPOBAHHE YMEHUH BOCHPHUHHUMATS,
nepepadaTbIBaTh U MPEIbSIBIATH HH(OPMAIIHIO B CIIOBECHOM, 00pa3HO, CUMBOINYECKON hopMax,
aHAJIM3MPOBaTh M  TepepadaThlBaTh MOJIYYEHHYI0 HHPOPMAIMIO B  COOTBETCTBHUH C
NOCTaBJICHHBIMU 33/1a4aMH, BBIACISATH OCHOBHOE COJIEpKaHUE MPOYUTAHHOTO TEKCTA, HAXOIUThH B
HEM OTBETHl HA IOCTABJICHHBIC BOMPOCHI M M3JaraTth €ro, pa3BUTHE MOHOJOTHMYECKOH WU
JMAIOTHYECKOM pedM, YMEHHs BBIpaXKaTb CBOM MBICIM M CIOCOOHOCTH BBICIYIIUBAThH
cobeceHNKa, TOHMMATh €ro TOYKY 3pEHUs, NPU3HABAaTh MPAaBO JPYroro 4YeOBEKa Ha JAPYroe
MHeHHe; (HOpMHUPOBaHNE YMEHHH paboTaTh B rPyIIE C BHITOJHEHUEM PA3IHUUYHBIX COIMAIBHBIX
poJIei, IPEACTaBIIATh U OTCTAUBATh CBOM B3TJISA/BI U YOCKICHHSI, BECTH TUCKYCCHIO.

- JKonozuueckoe eocnumanue: yMEHUs W HABbIKM NPUMEHEHUS TOJYYEHHBIX 3HAHUM AJid
OOBSICHEHUS NPUHLMUIIOB JACWCTBUS B@KHEWIIMX TEXHUYECKUX YCTPOWCTB, pELICHUs
MPAKTUYECKUX 3a]a4 IMOBCEAHEBHOW KHU3HU, oOecreueHre Oe30MacHOCTH CBOCH JKU3HH,
paIoHaIBLHOIO MPUPOIONOIB30BaHUS U OXPAHbI OKPYKAIOLIEH Cpebl.

- Bocnumanue nonoxcumensnozo omuowienusa Kk mpyoy u meopuecmey: OBjajicHIe HaBbIKAMU
CaMOCTOSITEIFHOTO TPUOOPETEHHsI HOBBIX 3HAHMIA, OpraHW3alud YYeOHOW IesTeIHHOCTH,
IIOCTaHOBKHN ueneﬁ, IJIaHUPOBAaHUA, CAMOKOHTPOJIA U OLICHKU PE3YyJILTATOB cBOEH JACATCIIBHOCTH,
YMEHUEM TIPEABUICTh BO3MOMKHBIC PE3YJIbTaThl CBOUX JIEHCTBHI; TpPUOOpPETEHHE OIbITa
CaMOCTOSITENIFHOTO TIOMCKA, aHanu3a U oTOOpa MH(GOpPMAIMM C HCHOJIH30BAHUEM pPa3IMYHBIX
UCTOYHUKOB W HOBBIX MH(MOPMAIMOHHBIX TEXHOJOTHH ISl PEHICHUs MO3HABATENBHBIX 3ajad;
(dopMHpOBaHHE IEHHOCTHOTO OTHOLICHHS IPYr K JAPYry, YUYUTEIIO, aBTOpaM OTKPBITHHA U
U300peTeHH, pe3yapTaTaM 00ydeHHSI.

Dopmbl opeanuzayuu y4eoHoll 0eamenbHoCmu

[Tpu peanu3zanuu 1aHHON pabouel ya4eOHOM TPOrpaMMbl MPUMEHSIETCS KIIACCHO-ypOYHAasi CHCTeMa
o0yuenus. Takum 06pazoM, OCHOBHOM (OpMOIi OpraHU3alyy yueOHOTO Mpoliecca sBISETCS YPOK.
Pacriucanne B AHMYKOBOM JIMIIEE COCTABIISCTCS TaKUM 00pa3oM, 4TO JBa W3 TPEX YPOKOB B
HEJeNMI0 CJOBEHa B «Iapbl», YTO IIO3BOJSET COBMEIIATh TEOPETUYECKHE 3aHATUS C
NpPaKTHYECKUMHU, a TaKKe, IPU HEOOXOIMMOCTH, YBEIMYMBATH BPEMs Ha BHITIOJTHEHHE OT/ACIBbHBIX
TPeOYIOUINX JTUTEIBHOTO BPEMEHH 3alaHUM.

ITo popme nmpoBeneHHs ypOKH MOAPA3ACIAIOTCS Ha!
e 3aHATHUS NPEUMYILECTBEHHO JIEKLIHOHHOTO TUIA, KOTOPbI BKIIOYAET:
o 5-10 MMHYT TOBTOPEHHUS KIIOYEBBIX MOMEHTOB MPOHIEHHOIO0 Ha MPEIbIIYIINX
3aHATHUSX.
o 30-35 MuHYT OOBSCHCHHS YYHTEJIIEM HOBOTO MaTepHalla C HCIOJIb30BaHUEM
KIIACCHOM  JIOCKH, JEMOHCTPAIIMOHHOTO O0OpYJIOBaHMs, BHUICOMATEPHUATIOB,
pa3gaToYHbIX MaTEpPHAJIOB.
3aHATUS JIEKIIMOHHOTO THUIIA TOBOJSTCS B HHTEPAKTUBHOM PEXKHUME B YCIOBHUSX
MOCTOSIHHOTO JIMajiora ¢ ayIuTOpuel yJaiuxcs.
®opma 00y4eHus (ppoHTAIBLHASA.
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[IpakTHueckre 3aHATHS, 3aKIIOYAIOMIMECS TPEHMYIIECTBEHHO B CaMOCTOATEIHHOM
PELICHUH YYalMMHUCS TEMaTHYEeCKUX 337ad ¢ BO3MOKHOCTBIO KOHCYJBTALIMH ydJaIuXcs
MEXIy COOO0H M ¢ pernoaBaTeseM.
®opmbl 00ydeHNS: HHAUBUAYAJIbHAS WU ITPyNNOBast.
Pabora B rpynmnax, B paMKax JaHHBIX YPOKOB TpYIIIE y4yallUXcs Mpeaiaraercs 3ajaaya,
npodJemMa Win BOIIPOC JUIsl TPYNIIOBOT0 00CyxaeHus. Pe3ynbraT paboThl pecTaBIseTcs
OT TPYMITEl B MTUCBMEHHON ()OpPME HIIH YCTHO - OJJHUM U3 YYaCTHUKOB IPYIIIHI.
®opma o0yyeHus rpynnoBas.
JIaGopaTopHbIe 3aHATHS, HA KOTOPBIX YJaIlnecs:
O CaMOCTOSITETBHO (B KaueCTBE JOMAIITHETO 3aJaHus ) TPEIBAPUTEIEHO 3HAKOMSTCS
C ONHUCAHUSAMU JJAOOPATOPHBIX paboT
O HEMOCPEACTBEHHO TMepea BBINOJHCHHEM pPa0oTHl (QOopMymupyroT menu, eé
TEOpPEeTUYECKOe 0OOCHOBAHUE, KPATKO OMHUCHIBAIOT X0 pabOThI
O B Iapax HPOBOAAT SKCIEPHUMEHTHI M C HCIIOJIb30BaHHEM HAO0OpPOB 1abOpaTOpHOTO
obopymoBaHus,
O CaMOCTOSITEIHHO (B Ka4eCTBE MOMAIITHETO 3aJaHus) 00pabaThIBAIOT PE3yJIbTAThI
U3MEPEHUI U TOTOBAT OTYET.
®opmbl 00ydeHNS: HHANBHAYAJIbHAS 1 apHasl.
KonTponbHble, NMPOBEPOYHbIE U CAMOCTOATENbHBIE PAaOOTHI, HA KOTOPBIX YyYalIHHCS
BBITIOJIHSCT 33/1aHUS B GOpPME PELICHHUs TECTOB WIKM MHAWBUIYAIBHBIX HAOOpPOB 3a1a4 (He
MEHee IByX BapHaHTOB Ha KJIACC)
®opma 00yueHHs HHAMBHUAYAJIbHAS.

[TomuMoO ypoka, UCHIOIB3YETCs PSA APYTUX OPTraHU3alMOHHBIX (GOPM 00yUeHUS:

Oecena,
JOMAIIHSSL caMOCTOsITeNbHAs paboTa, BKIIIOYAIOIIAs:

o paboTy ¢ TEeKCTOM yuyeOHHMKa, KOHCIIEKTOM U JONOJHUTENIbHON JTUTEpaTypoil s

y4aIIuxcsi, ONMUCAHUSIMH JTa0OPATOPHBIX padoT;

O BBINIOJHEHHE YIPAKHEHUH U PEUICHUE 3a71a4 Pa3HOU CII0KHOCTH,

O BBITIOJHEHUE HHTEPAKTUBHOTO MPAKTUKYMa Yepe3 CETh HHTEPHET.
On-line KOHCYIBTAIIUN YEPE3 UHTEPHET.
B pamkax BHEYpOUYHOI AESITENTbHOCTH MPETyCMOTPEHbI MEPEMUCKH MTPOBEPOUYHBIX padoT,
Ha KOTOPBIX Y4allMecs HMEIOT BO3MOXHOCTh HCIPAaBUTh OLEHKH, IOJTY4YEHHBIE 3a
IIPOBEPOYHBIE PaOOTHI, BHIIIOJIHUB JIOTIOTHUTEIbHBIC 3aJaHHsI.

®opMbI KOHTPOJIAA YYEeOHOU AeATe/IbHOCTH

KP - xoHTposibHas padota - ppoHTanbHas padoTa B popme TecTa u/Wiin peuieHus 3aaad -

NMPOMEKYTOYHBII 1 UTOTOBBI KOHTPOJIb I10 3aBEPLICHUM TEMbl WIM TEMATHUYECKOTO

paszznena.

MT - MUKpPOTECTBI - TUArHOCTUYECKHE TECTHI - TEKYUIHH KOHTPOJIb IIEpe] HAa4aloM

OonbmMHCTBA YpoKOB. OLieHKA BBICTABISIETCS MHTETPAJIBLHO MO pe3ysbTaTaM OOJIBIIOTO

gucia paboT

33 - 3amauyHbIi 3a4eT Ha MaTepualie pa30OpaHHBIX paHee KIIOUEBBIX 337ay. - TeKYILIUH

KOHTPO.J1b

OJIP - otuet 1o 1abopaTOpPHBIM paboTaM - TeKYIIHMii KOHTPOJIb

®O - ppoHTANBHBIA ONpPOC - MUCHMEHHBIA OMpoc B (popMe pa3BEepHYTOTrO OTBETa Ha

TEOPETUYECKHE BONPOCHI UM JUKTAHTA. MPOMEKYTOYHBIH KOHTPOJIb 10 3aBEPILICHUN

TEMaTHYECKHUX PA3AEIIOB.

P3 - pemenue 3amay - ydaugecs mojay4yaroT 3a/1aHusl, OTIeYaTaHHbIE HA JIUCTaxX (opMmara

A4 npu nomomu npuHTepa. Kak npasuio, 370 3alaHusl Ha IOCTPOEHHUE CXEM U YEPTEKEH.
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BrinonHenue 3apanuii mpoU3BOIUTCA HEMOCPEACTBEHHO HA pa3[JaTOYHbIX MaTepualiax -
TeKYIIH KOHTPOJIb

e WP - unauBuayanbHas paboTa y J0CKH

e T3 - teopernueckuii 3auet. Jlnarnoctuyeckas padoTa, moapa3ymMeBaroias yCTHbINH OTBET
oOydJaromerocss 1O TPEABAPUTEIHLHO IOATOTOBICHHBIMH TEOPETUYECKUM OWJIeTaM.
Y4YeHHK MOTy4al0T CIIIUCOK OMIIETOB C TEOPETUIECKIMHE BOTIPOCAMH U CAMOCTOSITEIIEHO, BO
BHEYPOYHOE BpeMsl, MOATOTABIMBAET IO KaXJ0 U3 TeM yCTHBIN oTBeT. [Ipu mpoBeaenuu
3aueTa MOoJIydaeT BHIOPAHHYIO CIy4yallHBIM 00pa3oM TeMy, TOTOBUT IO MaMSTH YCTHBIN
oTBEeT B TedeHue 15-20 MHMHYT, TOCIE Yero MNPOUCXOIUT Oecemaa ydamerocs ¢
MPUHUMAIOIIUM 3a4€T B PAMKax KOTOPOM ydallUics JOJDKEH HU3JI0KHUTHh COACpIKaHUE
OwieTa U OTBETUTHh Ha BOMPOCHI MPUHUMAIOIIIETO 3a4€T. MPOMEKYTOUHBII 1 UHTOrOBbIi
KOHTPOJIb

Cucmema OUeHUBARUA YUAUUXCA

OuneHkKa yCTHBIX OTBETOB:

OrneHka «5» CTaBUTCA B TOM Clydae, €CIHM YYalluics TOKa3blBaeT BEPHOE IMOHMMAHHE
(U3UYECKON CYITHOCTH pacCMaTPUBAEMBIX SBIICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a
TaK kK€ MPaBWIbLHOE OmpeselieHne (PU3NYeCKUX BEIMYUH, UX SIUHHI] U CIIOCOOOB M3MEpPEHUS:
MPABWJIBHO BBIMOJIHAET YEPTEKHU, CXEMbl U TpapUKU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COTPOBOXKIAET PACCKA3 COOCTBEHHBIMU PUMEPAMH, YMEET MPUMEHSTH 3HAHHSI B HOBOUW CHTYAIIHH
IIPU BBITIOJTHEHUH MPAKTUYECKUX 3a/IaHUI; MOXKET YCTAHOBUTD CBS3b MEXK/Y U3Y4aeMbIM U paHee
M3YYCHHBIM, a TAKXKE C MATEPHUATIOM, YCBOCHHBIM MPU U3YYCHUH IPYTUX MpeameToB. Eciu Bompoc
npeJnoiaraeT BeIBO (HOPMYI, TO Y4YalUICs, MPETEHIYIOMUNA Ha OLEHKY OTJIWYHO, TOJIKEH
MIPUBECTH STOT BHIBO/I.

Ornenka «4» CTaBUTCS, €CJIM OTBET yYEHHKA YAOBJIETBOPSAET OCHOBHBIM TPEOOBaHUSIM Ha OLIEHKY
5, HO maH 0e3 MCIOJIB30BaHUS COOCTBEHHOTO IJIaHa, HOBBIX MPHUMEPOB, O€3 MPUMEHEHHUS 3HAHU
B HOBOIl cuTyaluu, 6€3 UCIOJIb30BaHuUs CBsI3el ¢ paHee U3y4YeHHBIM U MaTepuaioM, YCBOCHHBIM
pU W3YYCHHUH Jp. TIPEIMETOB: €CIIM YUYalHiACs TOMYCTHJI OJHY OMMOKY WM He Ooliee NBYX
HEJ0YETOB U MOXKET MX UCIPABUTH CAMOCTOSITENILHO WM C HEOOJIBIIION MOMOUIBIO YUUTEIS.

Jlist Toro, 9To0BI TIOMYYUTh OIEHKY 4 3a OTBET Ha BOIPOC, MPEINOJIAralomuid BEIBOI (HopMy,
JIOCTaTOYHO MOHUMATh OOIYIO CTPYKTYPY U OOLIME MPUHIUIIBI TOTO BHIBOJA.

OneHka «3» CTaBUTCS, €CIHM YYAIIUICS TPAaBUIBHO TOHUMAaeT (UINYECKYIO CYIIHOCTh
paccMaTpUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJENbHbIE MPOOEsbl B
YCBOEHUHU BOIIPOCOB Kypca, HE MPENSATCTBYIOIIME JallbHEHMIlIEMYy YCBOEHHIO BOIPOCOB
IPOrpaMMHOr0 MaTepuasa: yMeeT IPUMEHATh MOTy4YeHHbIE 3HAHUSI TP PELICHUH MTPOCTHIX 3a/1a4
C HCIIOJIb30BAHMEM TOTOBBIX (OPMYJ, HO 3aTPYIAHSIETCS TMPH PEIICHUW 3a1ad, TPeOyIomux
npeoOpa3oBaHusi HEKOTOPBIX (GOpMys, MOMYCTHJI HE Oosiee OaHON TpyOOl OMMOKHA M JBYX
He04ETOB, He OoJiee 0THOM rpyOOl U OHOW HerpyOoi omuOKH, He 6oJee 2-3 HerpyOBIX OIMHUOOK,
OJIHOM HeTpyOoii omMOKK U TPEX HEJOUETOB; NOMYCTII 4-5 Henou€TOB. {715 MOMy4YeHHs OLICHKH
3 3HaHUE BBIBO/AA OpMYI HE TpeOyeTcs.

OrneHka «2» CTaBUTCS, €CIIM yYallWiCsl HE OBJAJE] OCHOBHBIMU 3HAHUSMH U YMEHUSMHU B
COOTBETCTBUHM C TPEeOOBaHUSIMHU HPOrpaMMbl M JOMYCTHJ OOJblle OMHUOOK M HEA0YETOB YEM
HEOOXOIUMO TSl OLIEHKH <«3%.

[Tpu 3TOM, B OTIENBHBIX CIy4yasX 3a YCTHBIM OTBET MOXKET OBITh BBHICTaBJIEHA OTMETKA C IIIOCOM
VI MHHYCOM.

Ouenka «1» craButcs, eciii paboTa He claHa.

OueHka JadopaTopHbIX padoT

OrieHKa «5» CTaBHUTCS, €CIIM YYAIIUICS BBIMOTHIET paboOTy B MOJTHOM 00BEME C COOJIIOIEHUEM
HEOOXOUMOM TOCEeI0BATEIbHOCTH MPOBEACHUS OIBITOB M H3MEPEHMI; CAMOCTOATEIBHO U
palMOHATIFHO MOHTHPYET HEo0X0oaAnMoe 00OpyIOBaHHE; BCE OMBITHI MPOBOJIUT B YCIOBHSX U
peXuMax, 00ecHneuMBAIOIIUX MOJIyYeHUE MPaBWIBHBIX PE3YyJIbTaTOB U BBIBOJAOB; COOJIIO/IAET
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TpeOoBaHUS TMpaBUi 0E30MACHOCTH TPY/Aa; B OTUETE MPABWIHHO M aKKYPaTHO BBIMOJIHSAET BCE
3aITUCH, TAOJHIIBI, PUCYHKH, YEPTEIKHU, I'padUKH, BBIUMCIICHUS; MIPABIIBLHO BBITIONHICT aHAHN3
IIOTPELIHOCTEM.

OreHka «4» CTaBUTCS, €CIIHM BBITIOJIHEHBI TPEOOBAHMS K OIICHKE «5», HO OBLIO JOMYIICHO JBA -
TpH HeJoueTa, He 0oJiee OHON HeTpyOoil OMIMOKK U OTHOTO HEIOUETA.

OreHka «3» cTaBUTCS, €CIIM padoTa BHITIOJIHEHA HE TTOTHOCTHIO, HO 00bEM BBIIOJIHEHHOW YacTh
TaKOB, TO3BOJISIET TIOJTYYUTH IPABHIIBHBIC PE3YIbTAThl U BBIBOJIBI: €CIIU B XOJI€ IPOBEICHISI OTIBITA
Y U3MEPECHHUI ObUTH TOMYIIEHBI OIUOKH.

OreHKa «2» CTaBUTCS, €Clid paboTa BBHIMOTHEHA HE MOJHOCTHIO M O0BEM BBIMOJTHEHHON Y4acTu
paboThI HE MO3BOJISET CHENATh MPABUIBHBIX BBHIBOJIOB: €CIIM OMBITHI, N3MEPEHUS, BBIYMCICHHUS,
HAOJI0IEHUS TIPOU3BOAMINCEH HETIPABUIBHO.

OueHnka «1» craBuTcs, eciii paboTa He claHa.

BeimosnHeHne 1a00paTOPHBIX pabOT MpearoaraeT MpeIBapUTEIbHON JOMAITHETO 03HAKOMIICHHS
C OoImMcaHueM JabopaTopHO paboThl. B Kilacce HEMOCPEACTBEHHO Tepe]] MPOBEACHUEM PaOOThI
YYEHHK CIAaeT MUHH-3a4€T TI0 MaTepuaity JJabopaTOpHON pabOTh: HEOOXOIUMO KPATKO OMUCATh
1eNnb paboThl, €€ TeopeTHueckoe 000CHOBaHWE, XOJ paboThl. B ciydae, korna ydarmmiicss He
MOJTyJaeT 3a4€T MO OMUCAHUIO padOTHI, OIICHKA 32 BBHITTOJIHEHHYIO pa0OTy CHHMIKAETCS Ha OaJl.
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Y4eOHO-TeMaTHueCcKOe TUTaHupOBaHue Kypca Gpusuku B 11 kiacce

U3 HUX:
Ne HaumenoBanue pasjaeina Koamyecrso
YacoB J1adopaTopHbIe | KOHTPOJIbHbIE
padoThI padoThI
DJIEeKTPOANHAMUKA
1 BBoaHoe mNOBTOpEHHE TEMBI 14 0 0
«DIEKTPOCTATUKAY
) [TOoCTOSIHHBIN AIEKTPUUECKUIA 29 3 2
TOK
3 MarnuTtHoe nosue 10 0 1
4 DJIEKTPOMarHeTH3M 13 1 1
5 DJIeKTpUYECKue enu 1 0 1
IIEPEMEHHOT0 TOKa
DJIeKTPOMAarHuTHOE
H3JIy4YeHHe
6 DJIEKTPOMAarHUTHBIE BOJIHBI U 20 2 1
BOJIHOBAs ONTHKA
7 I'eomerpuueckas onTuka 18 2 1
KBanroBas Teopust 1
8 AJIEKTPOMAarHuTHOTO 14
M3Ty4eHUs BEIIeCTBa
DuU3NKA BHICOKHX JHEPIrUi
OCHOBHI siIepHON (UBHKH U 0 1
9 bu3uKu arieMeHTapHbIX | 11
YaCTHII
10 Ob6o0611aro1iee NOBTOPEHHE 20
12 Peszepn 10
Uroro 170 9 9

Coaep:xanue nporpammsl 1o kypcey «®@usuka» (11 kiacc)

IJIEKTPOINHAMHUKA

BBoaHoe moBTOpeHne «IIEKTPOCTATHKA)»

DJIEKTPOCTaTHKa, B3aUMOJCUCTBUE 3apsaaoB, 3akoH Kynona, mpuHuun Cyneprno3uiyu.
Hanpsi>keHHOCTh  AJIEKTPUYECKOrO TOJIA: MOJ€ OJHOPOJHO 3apsHKEHHOW IJIOCKOCTH.
Pabora anekTpudeckoro mois, HOTEHIUA MOJIS, Pa3HOCTh MOTEHLIUAJIOB. DJIEKTPHUUECKOe
nosie B BemlectBe. [lomsipuzanust AUAJIEKTPUKOB. DJIEKTpUYEcKass €MKOCTb, EMKOCTb
IJIOCKOro KoHAeHcaTopa. CoequHEeHne KOHAEHCATOPOB.

ITocTOAHHBIN YJIEKTPUYECKHI TOK

Anexrpuueckuil Tok. Cnna Toka. Mctounuk Toka. MICTOYHMK TOKa B 3JIEKTPUUYECKO LIETIN.
3akon Oma /1t OTHOPOTHOTO MPOBOAHMKA (ydacTKa 1emnu ). ConpoTHUBIICHHE TPOBOTHUKA.
3aBUCUMOCTh YJI€JIBHOTO CONPOTHUBJIEHUS OT Temmneparypsl. CBEpXMpPOBOAUMOCTb.
CoenvHeHUsI TPOBOAHUKOB. PacueTr conmpoTHUBIIEHUS JIEKTpUUYECKUX leneil. 3akoH Oma
JUIs 3aMKHYTOM 1enu. PacueT cuiibl TOKa W HAmpsDKEHUS B DJEKTPUUYECKUX IIETsiX.
N3Mmepenne cuibl TOKa U HanpsKeHusl. TeroBoe AEHCTBUE AIEKTPUUECKOTO TOKa. 3aKOH
Hxoyna-Jlenna. Ilepemaya MOIIHOCTH JJIEKTPUYECKOTO TOKA OT MCTOYHMKA K
MOTpeOUTEII0. DIeKmpuyeckull mox 8 Memaiiax, 0CHo8bl meopuu J{pyoe. INEKTPUICCKUN
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TOK B pacTBOpaxX M paciylaBax »dJIEKTPOJMTOB. OIrekmpuyeckuti mok 6 Bakyyme,
INEKMPOHHAS IMUCCUS. DINeKmpuueckuti moxk 6 2asax. HMounusayus, 6uodvl paspsoos.
Dnexmpuueckuti mox 6 NOJIYNPOBOOHUKAX, COOCMBEHHAA U NPUMECHASI NPOBOOUMOCTIb.
Tlonynposoonukoswiii 0uoo. Tpansucmop

MarsuuTHOe moJie

MarautHoe B3aumoneWcTBHE. MarHurHoe MoJie 3JIEKTPUYECKOTO TOKa. JInHuMH
MarHUTHOTO ToJis. JlelicTBUe MarHUTHOTO MOJISI Ha MPOBOAHUK ¢ TokoMm. Cuia Ammepa.
Pamka ¢ TOKOM B OJHOPOJZHOM MAarHUTHOM mnoJje. /[elicTBMe MarHWTHOrO IOJISL Ha
IBUXKYIIHECs 3apspkeHHbie yacTunbl. Cuna Jlopenna. Macc-cniekTporpad v IUKIOTPOH.
[TocTpaHCTBEHHBIE TPACKTOPHUM 3apSKEHHBIX YACTHUI B MAarHUTHOM IoJie. MarHuTHbIe
JIOBYILIKHM, paJuallMOHHBIE TMosica 3emud. B3aumoneicTBHE 3JIEKTPUUYECKUX TOKOB.
B3aumoneiicTBue  ANEKTpUYECKUX — 3apsigoB. MarHutHoe mMoJie B BEIIECTBE.
DeppOMarHeTU3M.

DJIeKTPOMarHeTu3mM

MarHuTHbIM TOTOK. DHEPIrUsi MAarHUTHOTO MoJist Toka. DJIC B MpOBOHUKE, TBHKYIIEMCS
B MarHUTHOM TOJIe. DJEKTpOMarHuTHas WHAYKIus. CrnocoObl WHAYIIMPOBAHUS TOKA.
Omnbitel ['enpu. Micrionp3oBanue 37I€KTPOMAarHUTHOW HHAYKIMH (TpaHcopmaTop, ayauo-
, BUJIEO3aMKICh U BOCIIPOU3BEACHUE, IETEKTOP METallla, O3]l HA MarHUTHOM MOAYIIKE).
['enepupoBaHre INEPEMEHHOIO AJIEKTPUYECKOro Toka. [lepemaua simekTposHepruu Ha
paccTosiHUE.

JJIeKTpUYECKHe LelH ePeMEeHHOr0 TOKa

["apMonnyeckue KoyieOaHWs, ypaBHEHUS TapMOHHMYECKHX KoyieOaHuid. BekxTopHble
JUarpaMMbl Il OMMCAaHUSI TEPEMEHHBIX TOKOB M HampsbkeHud. Pesucrop B menu
nepemeHHoro Toka. KonzieHncarop B nenu nepeMeHHoro Toka. KaTymka nHIyKTHBHOCTH B
[[ENHU MepeMeHHOro Toka. CBOOOIHBIE TAPMOHHYECKHUE AJICKTPOMArHUTHBIC KOJeOaHUsS B
kosnebaTenbHOM KOHType. KoneOarenbHbIi KOHTYp B ILENM TEPEMEHHOrO TOKa.
[IpuMecHBI OTYIIPOBOAHUK— COCTaBHAs YaCTh MJIEMEHTOB cXeM. [101yTpoBOIHUKOBBII
nuon. Tpanzuctop. YcuiuTenab U TeHEpaTop Ha TpaH3uctope. TpanchopmaTop.

JleMOHCTpaIu

DeKTpoU3MepUTENbHBIE IIPUOOPHI.

3aBUCUMOCTD YJEJIBHOTO CONIPOTUBIIEHUS! METAJJIOB OT TEMIIEPATYPHI.

3aBUCUMOCTb YJEJIBHOIO COINPOTUBIEHUS MOJIYIPOBOAHUKOB OT TEMIIEpaTypsl U
OCBELLEHUS.

SIBrieHune »nekTpoIu3a.

OTKII0HEHNE DIIEKTPOHHOTO IyYKa MarHATHBIM I1OJIEM.

OmneiT AMniepa, ABM>KEHHE TPOBOAHMKA I10J] IEHCTBUEM CHIIBI AMIIEpa.

3aBucumocts 3/1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.
3aBucumoctsb DJ[C caMOMHAYKLINH OT CKOPOCTH U3MEHEHUS CHJIbI TOKA U MHAYKTUBHOCTH
IIPOBOJIHUKA.

Tpancdopmarop.

['eHepaTOp EpeMEHHOr0 TOKA.

OcuutorpaMma nepeMeHHOTr0 TOKa.

CrnoxeHne TapMOHHYECKUX KOJIeOaHUH.

KonpneHncarop B Lienu nepeMeHHOro ToKa.

Karymika B nenu nepeMeHHOIo TOKa.

Pe3onaHc B nociie10BaTENbHOM LIETIH IIEPEMEHHOTO TOKA.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMS.

IToaynpoBOAHUKOBBIN AUOL.

Tpanzucrop.
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DpoHTAIBLHBIE JIA00PATOPHBIE PAOOTHI

1.

2.
3.
4

UccnenoBanue cMEIaHHOTO COEIMHEHUS POBOTHUKOB.
N3yuenne 3akona OMa 114 MOJIHOM LIETIH.

N3Mmepenne 3apsaia OJHOBAJICHTHOTO HOHA

H3ydeHue sABieHUs 2JEKTPOMArHUTHOM MHIYKIIU Y.

IJIEKTPOMAI'HUTHOE U3JIYYEHHUE

DJIEKTPOMarHMTHbIC BOJIHBI M BOJTHOBAs ONTHKA

ONeKTpOMarHUTHbIE BOJHBL. PacrpocTpaHeHHE 3JIEKTPOMAarHUTHBIX BOJIH. OHEprus,
IIEPEHOCUMas! YIEKTPOMAarHUTHBIMY BOJIHAMU. JlaBJIEHNE W UMITYJIbC DJIEKTPOMAarHUTHBIX
BOJIH. CIIEKTp 2JIEKTpOMAarHUTHBIX BOJH. Pamno- m CBY-BosIHBI B CpeiacTBax CBS3H.
Pamnorenedonnas cBs3b, paguosemianue. Matepdepenus BoaH. B3anmuaoe ycuneHue u
ocnabnenue BOJH B mpoctpancTBe. HWHTepdepennus cBera. Judpaxmus cBeta.
Hudpakuauonnas pemerka. [Tonspuszanus ceera. {ucnepcus ceera

I'eomeTpuyeckasi onTuka

[Ipunnun ®epma u 3akoHbI TeomeTpudeckoi onTuku. [Ipunuun I'toitrenca. OtpakeHue
BosH. [Ipenomnenue BosH. [TotHOE BHYTpeHHEe oTpaxkenue. [loctpoenne n3o00pakeHni
U Xona Jyded mpu mpenomiieHuH cBeTa. JIunspl. CoOuparomue nuH3bl. V300paskeHue
npeaMeTa B coduparomieit aua3e. @opMyrna TOHKOW coOuparoreit a3kl PaccenBatromye
muH3bl. M300pakeHune mpeaMera B pacceuBatonieid jguH3e. DOKycHOE paccTOsSHHE U
ONTHYECKAsl CHJIA CUCTEMBI U3 IBYX JIMH3. YeI0BEeYECKHH IJ1a3 KaK ONTUYECKask CUCTEMA.
Ontuueckue MpuOOPHI, YBEITUYUBAIOIIUE YTOJI 3PCHHUS.

KBanToBasi TeopHs 3JIeKTPOMAarHUTHOI'0 U3JIy4eHHUs BellecTBa

TennoBoe wm3nmydenue. dororddexr. KopmyckynspHOBOIHOBOW ayanu3Mm. BoiHOBBIE
cBoiicTBa yactull. CtpoeHue aroma. Teopust aroma Bogoposa. Iloryomnienne u n3nyueHue
cBeta aToMoB. Jlazepsl.

JleMOHCTpaIu

N3nyyenue u npuem 3J1eKTPOMAarHUTHBIX BOJIH.

Monynsuust U JeTeKTHPOBAHUE BHICOKOYACTOTHBIX AJIEKTPOMArHUTHBIX KOJICOAHHIA.
OtpakeHue U NpeIoOMIIEHHUE CBETA.

[losnHOE BHYTpEHHEE OTPAKEHUE CBETA.

ITonspusanus ceera.

[Tomy4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

Jlyna

®doToanmapar.

[IpoekimoHHbIN anmapar.

MHuUKpoCKoII.

Teneckon

WnTepdepenmus caera.

Judpaxkuus ceera.

[Tonydenue cekTpa ¢ MOMOIIbI0 AUPPAKIIMOHHON PEIIETKH.
Dorodddexr.

Jlazep.

DpoHTANBHEIE JITA00OPATOPHBIE PAOOTHI

5.
6.
7.

Habmionenue narepdepeHunn u qudpakiuy cBeTa
N3mepenre nuHbI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHON PEIICTKH
W3mepenue nokaszaTesis MpeJOMIICHUS CTEKIA
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8. dopmyia TOHKOU JUH3bI
9. HalGmrogeHue CIUTONTHOTO M JIMHEHYATOTO CIIEKTPOB UCITYCKAHUS

®U3UKA BHICOKUX SHEPT UM

e  OcHOBBI siiepHOH QU3NKH U PU3MKH JIeMEHTAPHBIX YACTHI]
CoctaB aTOMHOTO sifpa. OHEpPrusi CBA3M HYKIOHOB B siape. EcrtecTBeHHas
paZoaKTUBHOCTb. 3aKOH PaJMOAKTUBHOIO pacnana. VicKkyccTBeHHas paJlOaKTUBHOCTD.
Ncnonb3oBanue sHepruu AeneHus saep. AnepHas sHepreTuxka. TepMosiAepHBIN CUHTES.
Snepnoe  opyxkwue. buosormyeckoe — AEHUCTBUE  PAAUOAKTUBHBIX  W3JIyYCHH.
Knaccudukanus snemeHTapHbIX 4YacTull. JlenmToHbl Kak (pyHAaMeHTaJbHbIE YaCTUIIBI.
Knaccudukanus u ctpyktypa agpoHoB. BzaumoeiictBue KBapKoB.

JleMoHCTpauu
e (CyeTYnK MOHUBHPYIONTUX YACTHII.
e  @ororpaduu TPEKOB 3apSKEHHBIX YACTHII.

OBOBIIAIOIIEE ITIOBTOPEHUE

Kunematnka MarepuasibHOM TOYKH. JlMHaMuKa MaTepUaibHOM TOYKH. 3aKOHBI COXPaHEHHS.
[ToBropenne Cratuka JlMHAMUKAa NEPUOJUYECKOTO ABUKEHUS. PeNsTUBUCTCKAasT MEXaHUKa.
MornekynsipHas CTpyKTypa BeniectBa. MOJEKYIIpHO-KMHETUYECKass TEOpHsl HIICATbHOTO rasa.
TepmoauHamuka, >KUIKOCTb-11ap. CHIIbl 3JIEKTPOMAarHUTHOTO B3aMMOJIEUCTBUSI HETIOJBUKHBIX
3apsiiOB. DHEPrus JIEKTPOMArHUTHOTO B3aUMOJEHCTBUSL HEMOABUKHBIX 3apsAoB. [locTosHHBII
NIEKTpUYECKUN TOK. Marnertusm. OileKTpoMmarHeTusM. ['eomerpuueckas ontuka. BosHoBas
ontuka. KBaHTOBas TeOpHUsl SJIEKTPOMArHUTHOTO H3JIydeHHs BemiecTBa. Dusnka BBICOKUX
DHEPIUi.

PE3EPB
Ilepeuensv yueono-memoouueckoe odecneuenusn: 1umepamypa u cpeocmea o0y4enus

Yueonaa u yueono-memoouueckasn numepamypa

B.A. KacesinoB. [Iporpamma no ¢usuxe s 10-11 kmaccoB 06meo0pa3zoBaTeIbHbIX
yupexaeHui (yriyOneHHbIH YpOBEHbD).

JInteparypa nJisl y4eHMKOB (OCHOBHas):

1. ®uszuka. 11 knacc: Ousuka. 11 xnace. Yrnybnernsiit yposerb. — M.: JIpoda, 2018
2. PeivkeBuy A. I1. ®usuka. 3agaunuk 10-11xa. — M.: [Ipoda, 2017.
3. Tonbagap6 H. Y. ®usuka. 3axaunuk 10-11xia. — M.: Jpocda, 2017.

Jlureparypa 1Jis1 y4eHUKOB (I0NOJHUTEJIbHAasA):

4. Kabapaun O.0. ®usuka: yuyed-cnpan. mocodue. — M.: ACT: Actpeinb, 2008
3. Bbyrukos E.W., KougpatseB A.C. ®u3nka: Yued. nocodue: B 3 k. Kn.1. Mexanuka.
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— M.: ®uzmatiur, 2004

6. bytukos E.U., Kongpatee A.C. ®usuka: Y4ued. nocooue: B 3 kH. Ku.2.
duaexktpoanHamuka. Ontuka. — M.: @uszmarnut, 2004.

7. byrukos E.U., KongpateeB A.C., ¥3aun B. M. ®uszuka: Yued. nocodue: B 3 kH. Kn.3.
Crpoenne u coiictea Bemecrsa. — M.: dusmatiut, 2004.

8. Kabapaun O.®., Kabapauna C.U., Opnos B.A. EI'D 2013. ®usuka. Tunosbie
TecTOBBIE 3aganus. M.: Dx3amen, 2016

Jluteparypa nis yuuress:

9. ILT". Caenxko, B.C. [lantomenkos, u ap. ®uzuka. [IPOI'PAMMbI
obmieoOpazoBarenbHbIX yupexaenuid. 10-11 kmaccrl. - M.: [IpocBemenue, 2010

10.  Kapabmun O.®. ®@usuka. 3agaunuk: 10-11 k. / O.®. Kabapaus, B. A. Opnos, A. P.
3unsbepman. — M.: [Ipoda, 2007.

11. Konapatses A. C. ¥Y3aun B.M. ®usuka. Coopuuk 3axad. — M.: duzmatiut, 2005
12. bakanuna JI. 1. ®u3uka. 3apaunuk 10-11 ka./ JI. [1. bakanuna, B. E. benonyukuH, C.
M. Ko3zen; nox pea. C. M. Kozena. — M.: IIpoceemnienue, 2011.

13.  Hlyros B. U., Cyxos B. I'. [loanecnslii /I. B. JkcnepumenT B pusuke. Pusndeckui
npaktukym. — M.: ©U3MATIIUT, 2005.

14.  H.B. Typuuna, JI.1. Pynaxosa, O.1. Cypos u ap. @uzuka: 3800 3aaau 1715 MKOJILHUKOB
¥ TIOCTYTAMHKX B BY3bl. - M.:JIpoda, 2000

15.  M.E. Tympunnckuii, KAYUECTBEHHBIE 3AJAUU 10 ®U3UKE B CPEIHEM
IIIKOJIE. - M.: IIpocBemienue, 197

O6opyaoBaHMe AJis MPOBeJeHUs JIAa60PaTOPHbIX pa6oT, PU3NYECKUX

AE€MOHCTPAILU¥ U ONbITOB:
Jlnst mpoBezieHUs1 TabOpaTOPHBIX PabOT, W JEMOHCTpAIMid HCIONIB3YIOTCS CepTH(QHIHUPOBAHHBIE HAOOPHI
o0opynoBaHus KoMmnaHuu L-micro:

JleMOHCTpaIMOHHOE 000PYIOBAHNE

Jlocka MarauTHas

Habop neMoHCTpallmOHHOTO 000pyI0BaHHUS MEXaHUKA

[TatuBsl 1abopaTOpHBIE

Habop DnekTpoMeTpoB ¢ MpUHAIIICHKHOCTIMU

[Tpubop a1t ©3ydeHust SAESKTPUUECKUX TTOJICH

Ha6ops! "Dnexrpudecto 1-2-3" ¢ nudpoBeiMu TpubOpamMu 1)1t UI3MEPEHUS TOKA U HATIPSKEHUS
CtaOunu3upoBaHHBIN UCTOYHUK TTUTAHUS

Ocnumnorpad

I'enepatop 3ByKOBBIX YaCTOT C YCUIIUTEIEM MOIIHOCTH

JnaaMuk

[TpuGop 1st AEMOHCTpAIMHU SBJICHUS HIIEKTPOIIN3A

Kommiekt npubopoB 1 MpUHAAIEKHOCTEH /7151 IEMOHCTPAIIMH CBOMCTB AJIEKTPOMArHUTHBIX BOJTH
KommiekT 1eMOHCTpallmOHHOT0 000pYIOBaHUSL  3IIEKTPUYECTBO U MarHeTH3M
JIeMOHCTpaLlMOHHBIN HA0OP AJIsl TPOBEICHHS SKCIIEPUMEHTOB 10 T€OMETPUUYECKON ONTUKE
Habop nemoncTpannonsslii Bonnosas ontuka

JIroMuHEeCHEHTHBIE U Ta30pa3pPsIIHbIE JIAMIIbI

Oo0opyaoBanue 115 J1a00paATOPHLIX padoT

Ha6op "DnextpuyectBo"
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HaGop "DnexTpomMarHuTHbIEC SBICHUS"
Habop «OnTuka»

CrpenouHble BOJIBTMETPBI, aMIEPMETPBI
Bbarapeiika 4,5 B

JleMOHCTpanuoHHOe 000pyA0BaHMe JJIsl AEMOHCTPALMH MYJIbTHMEANHHOI0 y4e0HOr0 MaTepuaJa

(y4eOHbIX PUIBLMOB, 1€eMOHCTPAIUIi, IPe3eHTAUI U 1p.)

e VueOHBIH KJIacc ¢ BO3MOXXHOCTBIO MOAKIIIOUEHUS K ceTh HTepHeT
Kommnbrorep
MynpTuMeaMa NPOEKTOP € IKPAaHOM (WJIM UHTEPAKTUBHAS 10CKA)
Kononku
IIpunTep

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCYPChI:

° YueOHbIit BHACOOUIEM OU3BUKA: PU3UKA ATOMA
° Buneo xonnekuusg PU3NKA: MATHETU3M, HACTD 1
° Buneo xomneknmsa ®U3UKA: MATHETU3M, gacts 2

. Buneo komnekust HIKOJIBHBIN ®U3NYECKUM DKCITEPUMEHT:
. Buneo komnexius IITKOJIbHBINM ®U3UYECKHUNU DKCIIEPUMEHT:

CIIEKTPbBI

. Buneo komnexius IITKOJIbHBIN ®U3UYECKHUN DKCIIEPUMEHT:
. Buneo komnekus HIKOJIBHBIN ®U3NYECKUN DKCITEPUMEHT:
. Buneo komnekus HIKOJIBHBIN ®U3NYECKUN DKCITEPUMEHT:

BOJIHBI

. Buneo komnexius IITKOJIbHBINM ®U3UYECKHUN DKCIIEPUMEHT:

KOJIEBAHUMA

. Buneo komnexius IITKOJIbHBINM ®U3UYECKHUN DKCIIEPUMEHT:

VHAYKIS

. Buneo komnexius IITKOJIbHBIN ®U3UYECKHUN DKCIIEPUMEHT:

KOJIEBAHUA, Yacrts 1

o Bueo xomtekmus IIIKOJIBHBIM ®M3UYECKUI SKCITEPUMEHT:

KOJIEBAHU S, gacTs 2

o Bueo komteknus IIIKOJIBHBIM ®U3UYECKUI SKCIIEPUMEHT:

HNuTepHeT-pecypcesl:

MunucrepcTBo oOpasoBanusi PO
e http://www.ed.gov.ru/
e http://www.edu.ru/
[Temarormyeckast Mactepckasi, ypokd 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

BOJIHOBAJ OITTUKA
N3JIYYEHUE 1

KBAHTOBGIE ABJIEHUA

MAT'HUTHOE ITIOJIE

MEXAHUYECKUE

MEXAHUYECKUE

OJIEKTPOMAT'HUTHAA

OJIEKTPOMAT'HUTHBIE

OJIEKTPOMAT'HUTHBIE

OJIEKTPOCTATHUKA
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e http:// physics /nad.ru/ physics/htm
e http://demonstrator. narod.ru/cont/html
e http://elkin52.marod.ru/
HoBble TexHONIOTHY B 00pa30BaHUA
e http://edu.secna.ru/main/
[TyreBomuTens «B Mupe HayKu» JUIs MIKOJIHHUKOB
e http://www.uic.ssu.samara.ru/~nauka/
e http://www.bymath.net/
Merasnuuknoneaus 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 MOPTA
e http://www.school.edu.ru
JleBaTh 00pa30BaTEeNbHBIX MTOPTAIOB OOBEIMHEHBI B KOHCOPLIUYM,
BO3IJIABIISIET KOTOphI PenepanbHblil mopran «Poccuiickoe o6pazoBaHue»
e www.edu.ru
e http://pedsovet.org/
DJIEKTPOHHBIE KYPHAJIBI
e http://www.bspu.altai.su/lisini into/pedagog.
o «Kypbep obpazoBanus» - http://www.eourier.com.ru.
e «3epkainoy - http://www.jph.ras.ru/~mc.

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

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

e «OO0pazoBanue: uccienoBanue B Mupe» http:// www.oim.ru.

e «Bompocwe UaTepHeT-00pazoBanus» http:// www.center.fio.ru/vio.
o Uzparennckuit noM «1 ceHtsiOps» - http://www.Iseptember.ru
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KanenaapHo-TeMmaTuyeckoe mjaaHupoBanue no Kypcy «®U3NUKA» aia 11 kiacca

S =
) 2 2 > = >
M = Q. II < M
< Q 3 =N PUMCYAHUC = <
g | = o} > [Tnanupyemble pe3yabTaTbl 00ydeHUs =g= = =
e (5} Tema ypoka o < YV = © | ,lomamHee < put
[ = p= (TpemMeTHBIE) n & S o
< = o = 3aJaH1e < <
o] ) = = =
= S 2
=
IToBTOpEHUE: Ilo3HaBaTenbHbIE:
_ | OnmexTpocraruka, 3HaTh (HOPMYIUPOBKY 3aKOHA BJIa/IETh OOLIUM Y 10 § 78-
| 'S | B3auMozelicTBre ToBTobCHIE KynoHa, yMeTb BBIUUCIIATH CUITY [IPUEMOM PELIECHUS MT 80, 3amaun CEHT
E 3apsa0B, 3akoH KynoHa, P B3aUMO/JICVCTBUS 3apAJIOB 3HATH U 3aa4H. 79.3-79.5 a0pb
§ | mpuHLIUI MMOHUMATh MPUHIUII CYIEPIIO3UINH, | IPOBOJUTH CPAaBHEHUE, U
2 | Cynepnoszuuuu KJ1acCU(PUKALIHIO 110
=
55 3HaTh ONpeeIeHHe HAIPSDKEHHOCTH | 3aJaHHBIM KPUTEPUSAM.
s ANEKTPUYECKOTO TOJIsI, TIOHUMATh OCYILECTBIIATH TIOUCK
» | IloBTOpeHHeE: (HU3HYECKHI CMBICIT TOHATHH "JTMHUS | HEOOXOAUMOMN
= | lpaduueckoe noJist", yMEeTh ONPEIEIATh uH(pOpMALIUU AJIs
(D] o
) = n300pakeHue Mostoperye | FRIPABICHAE JCHCTBHS CUIIBI Kysnona | BBIIIOJHEHUS! y4€OHBIX MT Y10 §82- | cenr
& | DIIEKTPUYECKOrO IOJIS. X P Ha 3aps]l, IOMEIICHHBIN B MOJIE. 3alaHul C 83 PHO a0pb
€ | Jlunuwm nons, Bexkrop YMeTh n300pakaTh CUIIOBBIC TUHUT HUCIIOJIb30BAHUEM
o | HanpsbxeHHOCTH E YEIUHEHHOTO TOYEUHOTO 3apsija, yueOHOI TUTepaTyphl.
g JTUTIOJIS, TTaphl PABHBIX TOYEUHBIX
‘5 3aps10B PerynarusHeie:
S OLIEHUBATh Pabora ¢
'S | loBTOpenne: IToTox 3HaTh (HOPMYITUPOBKY MPaBUILHOCTh KOHCIIEKTOM,
g BEKTOpa DIEKTPOCTATHIECKOM TEOPEMBI BBITIOJTHEHHS ICHCTBUI pabora Haj CoHT
3 & | HaNPSKEHHOCTH, [ToBTopenne | ['aycca, onpeneneHue NoToka Ha ypOBHE aJICKBaTHOM MT | omnbkamu 4605
4 | DmexrpocrartHueckas BEKTOpa Yepe3 IIOMIAKY, YMETh PETPOCTIEKTUBHON o P
TeopeMma ["aycca. OTIpEe/IEIIATh 3HAK IMOTOKA BEKTOpa OLICHKH. MHKpPOTECTaM
YYHUTBIBATh IIPABUIIO B , PHO




3HaTh onpeeeHrne Hanps>KeHHOCTH
TOJIsI, yMETh BBIUYUCTATH

IToBTOpEHUE:
HaIPsKEHHOCTD TO0JIA OT HECKOJIBKHUX
HanpsxeHHOCTB
HUCTOYHUKOB: 3HATH (PopMyITy
AIEKTPUYECKOTO TOJIA: [ToBTOpEHME o
HaIPsKEHHOCTH 3apsKEHHOM
I10JI€ OTHOPOAHO .
9 wiockoct. [ToHnMats Gpusnueckuit
3apsKEHHOU MIIIOCKOCTH . o
CMBICJI TOHATUI JTMHENHA,
MOBEPXHOCTHASI U O0OBEMHAS
IJIOTHOCTH 3apsiia
YMeTb CKIIaJIbIBaTh BEKTOPA
IHoBTOpenue: Pemenue HaIPsHKEHHOCTH IByMsI CTIOCO0aMU:
3a/1a4: IPUHIUI [loBTOpPEHNE | MO TEOpEME KOCUHYCOB U
CYNEpIIO3UIINI pa3yioKEHUEM BEKTOPOB Ha
KOMITOHEHTHI
IMoBTOpenue: Pemenue
3a]1a4: paBHOBECHE
o YMmeTh yuutsiBath cuily Kynona npu
IapyvKa npu IeCTBUU [ToBTOpEHME
pELIeHUH 3a/1a4 MEXAHUKHU.
HECKOJIbKUX CHUJI,
BKJtouas cuity Kynona
3HaTh ompeeneHne padoThl CUIIbI,
YMETbh IPUMEHSATD €r0 K ABUKEHUIO
IloBTOpenue: Pabora 3apsa B OZHOPOJHOM I10JIE
ANEKTPUYECKOTO MO, 3HaTh onpeerIeHUe NOTEHIINAIIA
IToBTOpEHUE
MMOTEHIMAJ MOJIs, T0JIsI, JIEKTPUUYECKOTO HAIIPSKEHUSI.
Pa3HOCTb NMOTEHIIUAJIOB [ToHuMaTh CBSI3b HANPSYKEHHOCTH U
MoTeHIMaa
YMmeTs ucnons3oBats 3CD npu
IToBTOpenue: Pemenue
saxau [loBTOpEHNE | ABMXKEHUU AIIEKTPUUECKOTO 3apsiia B
oJie
IToBTOpEHUE: 3HaTh oNnpeeiIeHUE IPOBOJHUKA U
DNEKTPUUECKOE MOJIE B JURJIEKTPUKA, TOHUMATh CXOJICTBA U
IToBTOpEHUE

BemiecTBe. [lonspuzanus
JTURJIEKTPUKOB.

pasiinuuAa ux BSaHMOHeﬁCTBHH B
QJICKTPHUYCCKUM IOJICM

MJIAHUPOBAHUU U
KOHTpOJIE criocoba
peLeHus
OCYIIIECTBIISATh
HUTOTOBBIN U TTOIIAarOBBIi
KOHTPOJIb 10
pe3yJibTary.
[eJernoaranue,
IJIAHUPOBAHMUE,
MPOTHO3UPOBAHUE,
KOHTPOJIb, KOPPEKIIHUS,
OIICHKA, BOJICBasI
CaMOPETYJISLHS

KoMMyHUKaTHBHBIE:
JIOTOBapUBATHCS U
MPUXOJUTH K 00LIeMy
PELIECHHUIO B COBMECTHOM
JEeSTeILHOCTH, B TOM
qlClie B CUTyalllu
CTOJIKHOBEHUS
HMHTEPECOB.

BBIP2KEHHE CBOUX
MBICJIEH C TOCTAaTOYHOU
MOJTHOTOM ¥ TOYHOCTBIO;
UCIOJIb30BaHUE
KPUTEPHEB IS
000CHOBaHHUS CBOETO
CYXICHUSI;
MJIaHUPOBaHUE y4eOHOTO
COTPY/IHMYECTBA B
MTOUCKE U cOope
uHpOopMaIIu

VY 10, § 81-

83, 3agaun CEHT
MT 81.5,82.4 - 0pb

82.5, PHO

VY 10, § 81- CEHT
ML 1 83433,43.5 | s6ps

3800 11.36- | cent
MT 11.39 a0pb

V10§ 84 - CEHT
MT 85, a0pb
MT 3amaun 84 .4, COHT
P 84.5, 85.4, 46D

85.5 P

"V 10 § 86-

90, 3agaun CEHT
up 87.3-87.5" 10pb
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IToBTOpEHUE:

. y 10 §90-91
DJIeKTpuyecKas 3HaTh ONPENIETCHUE DIICKTPUIECKOU
MT, |3amaum 91.3- | ceHT
10 €MKOCTb, EMKOCTB [IoBTOpEHHE | EMKOCTH, EMKOCTH IIOCKOTO uP | 915 4608
IUIOCKOTO KOHJICHCcaTOopa, ’ p
KOHJIEHCATOpA.
IToBTOpEHHE: VYMETh BBIUUCIIATE EMKOCTh MT § 92, 3agaun COHT
11 Coenunenue [ToBTOpEHME | mapauIENbHBIX U MOCIEA0BATEIbHbBIX I/IP, 92.3-92.4 4608
KOHJICHCAaTOPOB KOHJICHCAaTOPOB p
YMeTb KaueCTBEHHO OIPEACIIATh, KaK
IloBTOpenue Pewenue
B3aMMHO U3MEHSIOTCS TapaMeTphl
KaueCTBEHHBIX 3a7a4
" mockoro kouaencaropa: C, U, q, W CEHT
12 N3menenue [ToBTOpEeHUE
pu u3MeHeHuu S, d, € mpu a0pb
MapaMeTpoB IIOCKOTO
" MOAKIIOYEHHOM U OTKJIIOUEHHOM
KOHJIEHCaTopa
HCTOYHUKE
Pemienue 3axau:
SHeprus A YMeTh pemaTe 3a1a4u Ha V10 § 93,
nepe3apsIKy KOHIEHCATOPOB C 3amauu 93.3- | CEHT
13 KOHJIEHCATOPOB, [ToBTOpeHue PE3APAICY KOHI p o0 e
HMCIIOJIb30BAHUEM 3aKOHA COXPAHCHHUA 93.5 10pb
nepesapsiika
3apsifia U SHEPTruu
KOHJIEHCATOPOB
IIpoBepounas padora:
[IpoMexxyTouH | YMeTh pemiath 3aa4u 10 TEME -- CEHT
14 3JIeKTPUYeCKast . P3
bl KOHTPOJIb | BJIEKTPOCTATHKA a0pb
€MKOCTh
= DIJIEKTPUYECKUH TOK. 3HaTh onpeneneHue iekTpudeckoro | [lo3naBaTenbHbIE: "§1-2
% | Cuna Toxa. TOKA, CUJIBI TOKA, YMETh PEIlaTh OpUEHTHUPOBATHCA B Bormpocst
% Hsyucrne 3a7a4y Ha [MOJCUET Yuciia pa3HOO0Opa3uu crocoOoB mocJie
15 | & HOBOT'O 3apsKEHHBIX YaCTHUIL Yepe3 penieHus 3aaay. MT naparpada CEHT
b MOTIEpPEYHOE CEUEHUE MPOBOIHUKA MIPOBOAUTH CPaBHEHHE, U A0pb
= 2 MaTepuaia
B g 9 KJIAaCCU(UKALIHIO 110 3amauu: 2.3-
= 3aJJaHHBIM KPUTEPHSM. 2.4"
= OCYUIECTBIISITh MOUCK
E HWcTounuk Toka. N3yuenue HEO0XOIUMOi § 3, Bompochl COHT
16 2 HOBOI'O I/IH(bOpMaLII/II/I TS np ocJie }I6pb
= MaTepuaa naparpaga
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17

18

HctouHuk TOKa B

3HaTh MOHATHUS AIEKTPUUECKON 1IeTH,

19

20

21

22

23

N N3yuenue
AIEKTPUYECKOH 1IETH. HOBOTO HMCTOYHMKA TOKA, JIEKTPUYECKOTrO
TOKAa, YMETh PUCOBATh MPOCTEHIITNE
Marepuana

IIEKTPUYECKUE CXEMBI
3akon Oma N3yuenue
OJTHOPOJIHOT'O y4acTKa HOBOTO
1enu MaTtepuasna
ConpotuBieHue 1 C, 3HaTh NOHATHUA YAEIBHOIO
MIPOBOJIHUKA. HKEOFO COMPOTHUBIICHUS, TPOBOIUMOCTH.

VYMeTh BEIBOOUTE 3akoH OMa HcxXoast

Marepuana .

13 NIOJIO)KEeHHU I Teopuu pyne
3aBUCUMOCTD YAECIBHOTO 3Hath nousTue "TemneparypHsblil
COIIPOTUBIIEHUS OT KO3 QHUIHUEHT cONpOTUBIICHHUS",
TEMIIEPaTypBl. Vsvaerie MOHUMATh KaueCTBEHHOE 00BsICHEHUE

Y1 3aBUCUMOCTH COTPOTUBIICHUS OT
HOBOTO
temnepaTypsl Ha OcHoBe Teopuu
Marepuana

Hpyne. YMmers pemats 3a1a4u Ha

3aBUCUMOCTb CONPOTUBIIEHUS OT

TeMIIepaTypbl
CBepX1IpoOBOANMOCT. 3HaTh, B YEM COCTOUT U MPHU KAKUX

CJIOBUSIX HAOIIOTACTCsI, U T1Ie
N3yuenue y A » ML
WCIIOJIb3YETCS SIBJICHUE
HOBOTO
CBEPXMPOBOJUMOCTH
MaTtepuaia
CoenuHeHus 3HaTh, B UeM OTJIMYHE
MIPOBOIHUKOB. MIOCJIEZI0BATEIBHOTO OT
Nzyuenue
HOBOTO [apajuIeIbHOTO COEIMHEHUS], YMETh
pa3buBaTh N300paKEHHBIE CXEMBI Ha
Marepuana

MIOCJIEI0BATEIbHBIE U MAPAJUIEIIbHbBIE

YYaCTKHU.

Pacuer conporuBienus YMeTb coOMpaTh IEKTPUUECKUEC
JIEKTPUYECKUX LEIEH. JlaGopaTopHBI | CXeMBl. YMETh ONPEICIATh

JlaboparopHnas pabota
Nel «MccnenoBanue

W MPaKTUKYM

napaMeTpbl CXEMBbI IO MTOKa3aHUSIM
aMIepMEeTpa U BOJIbTMETpa

BBITIOJIHCHU A yqe6Hbe
3aJaHuH C
HUCITIOJIB30BaHUEM
y4eOHOU JTUTEPATYPHI.

PerynstuBHbIe:
OILICHUBATH
MPaBUJIbHOCTD
BBIIIOJIHEHUS 1EUCTBUM
Ha YPOBHE aJICKBATHOM
PETPOCIIEKTUBHOMN
OLICHKH.

paznuyarh crocod u
pe3yJbTaT ACHCTBUS.
BHOCHUTH HEOOXO/IUMBIE
KOPPEKTHUBBI B IEUCTBUE
MOCJIE€ €T0 3aBEPIICHUS
Ha OCHOBE y4eTa
XapaxkTepa clieTaHHbIX
OLINOOK.

YUUTHIBATH MPABUIIO B
IUTAHUPOBAHUH U
KOHTpOJIE criocoba
pelIeHuUS.

KomMyHuKkaTHBHBIE:
KOHTPOJIUPOBATH
JEUCTBUSA MapTHEPA.
BBIPa)KEHHE CBOUX
MBICJIEH C TOCTATOYHOU
MOJTHOTOM ¥ TOYHOCTBIO;
JIOCTIKCHHE
JIOTOBOPEHHOCTEN U
corlacoBaHue OOIIEro
peuieHus

§ 4 BompocChI

yp | mocme CEHT
naparpada A0pb
§ 5 3amauu,
MT |53-5.4 cenT
a0pb
§ 6. 3amaun
P3 |63-64 eenT
a0pb
§ 7, BOIpOCHI
MT, | mocre CEHT
WP | maparpada A0pb
§ 8, Bompochl
nocie
MT naparpada CEHT
a0pb
Y 10, §9-10
MT, | 3ag2-3. CEHT
np a0pb
Otuer no
OJIP 71a60paTopHO | OKTS
it pabote opb
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CMEIIaHHOTO
COEIUHEHHNS
MIPOBOJIHUKOBY.

24

Ou3NYECKUi MPAKTUKYM

JlaGopaTopHbI
1 IPAaKTUKYM

YMeTb 00pabdaThIBaTh PE3yIbTATHI
OKCIICPUMCHTA U COCTABJIAThL OTUCT

25

KonTpoabHas padora
Nel «3akon Oma puis
y4yacTKa 1enmn».

[IpomexxyTouH
bl KOHTPOJIb

YMeTh pemaTh 3a1a4M Ha:
CMelIaHHO€E CoeTMHEHNE
MIPOBOTHUKOB, PacYET KOJIMYECTBA
qyacTul, HpOXOILSIH_II/IX qepe3 CCUCHUC
MIPOBOJIHUKA, YIEITHHOE
COHpOTI/IBJ'IGHI/Ie HpOBOI[HI/IKa

26

3axod Oma s
3aMKHYTOMU LICTIH.
JlaboparopHnast pabota
Ne2 «3yuenne 3akoHa
OmMa 11 IOJTHOU eI,

JlaGopaTopHBI
U IPAaKTUKYM

YMeTh u3MepsITh BHYTPEHHEE
conpotusnenue u JJ1C ucrounuka
MIOCTOSIHHOTO TOKA IO MOKa3aHUAM
aMIiepMeTpa U BOJbTMETpa

27

Ou3NYECKUH MPAKTUKYM

JlaGopaTopHbI
U IPAaKTUKYM

YMeTb 00pabaThIBaTh PE3yIbTATHI
OKCIICPUMCHTA U COCTABJIAATh OTUCT

28

3axod Oma s

3uatb nousatua D1C u BHyTpEeHHET 0

29

30

3aMKHYTOMU LICTIH. N3yuenue COIIPOTHUBIIEHUS, 3HATh 3aK0H OMa
Pacuet cunbl Toka 1 HOBOTI'O JUIA TIOJTHOM IIEIIH.
HaIpsDKEHUs B Marepuaia
NEKTPUYECKUX LEIX.
Pemenue 3anau "3akoH N3yuenue YMmeTh pemath 3a1aun Ha 3akoH OMa
Oma" HOBOTI'O JUIA IIOJTHOH LIENU
MaTtepuasna
W3mepenue cuiel TOKa U YMeTh peniatsh 3a1a4u IpY HAINYUHU
HaIpsHKEHUS. B CXEM€ HeUJeaJIbHbIX
Nsyuenue U3MEPUTENBHBIX TPUOOPOB. YMETH
HOBOTO paccuuThIBaTh IIYHT K AMIIEPMETPY
MaTepuasna 1 100aBOYHOE COMPOTHUBIICHUE K

BOJIETMETDY.

aJIeKBaTHOE
WCIIOJI30BaHUE PEYECBBIX
CPEICTB JIJIsl PEIICHUS
KOMMYHHUKAITMOHHBIX
3a1a4

OJIP | otuer OXTA
Opb
OKTS
KP | -- 6pb
§11, 3amauu:
OfP | 113,114 | 3
pb
OJIP [To Terpanu OKTSI
Jus
MT, OKTS
up 312, Opb
MT, OKTS
1P 12.3-12.5 6pb
U§ 13 ,
BOIPOCHI
MT, rocae OKTS
1P naparpadga 6pb
13.4-13.5"




31

32

33

34

35

36

37

TemuoBoe nencTeue N3yuenue 3Hatb 3akoH /[xoynsa-JIeHna B Tpex
AIEKTPUYECKOTO TOKA. HOBOTO ¢dbopmax. [TonumaTh, BBIBOJ 3aKOHA.
3akoH /[xoyns-JleHna. Marepuaia
Pemrenue 3agau: Nzyuenue YMeTh pemath 3a1a4u Ha
COEIMHEHHE HOBOTO COEIMHEHHE MPOBOJHUKOB
ITPOBOJIHUKOB Marepuana
Pemenue 3anau: pacuer Visyuerue YMeTb pemath 3a7ja4 Ha pacyeT
TOKOB W HAaIIPSKEHUN HOBOLO apaMeTpoB LIENH NP OJHOM
HMCTOYHHMKE MUTAHUS U PA3TUYHBIX
Marepuaia
Harpyskax.
[Tepenaua MmomHOCTH 3unath nonstue KIIJ nenu, nonumars
AIEKTPUYECKOTO TOKA OT N3yuenue U yMEeTb OOBSACHSATH, JIS UETO
HMCTOYHHKA K HOBOTO TpeOyeTcsl MOBBIMICHUE HATPSHKECHUS
MOTPEOUTEITIO. Marepuana [IPY IIepeade MOIHOCTH I10 JINHUH
nepegadn
DNEeKTPUUYECKHI TOK B N3yuenue 3HaTh OCHOBHBIE MTOJIOKEHUSI TEOPUU
METaJuIaX, OCHOBBI HOBOTO Hpyne, yMeTb BBIBOAUTH 3aKOH OMa
teopuu [pyne Marepualia
DJIEKTPUYECKUHN TOK B 3HaTh NOHATHE PIEKTPOHHOU U
BAaKyyMe€, 3JIEKTPOHHAs HMOHHOM 3MHUCCHUH, 3HATh BUIBI
AMUCCHUSA SMHUCCHH.
N3yuenue
HOBOTO
Marepuaia
DNEeKTpUYECKHI TOK B 3HaTh NOHATUE NOHU3ALIUH, BUJIBI
ra3zax. Monuzanus, MOHU3ALMY U BUABI pa3psiioB.
BUJIbI PA3psIIOB. N3yuenue
HOBOTO
Marepuana

MT, "§14 3az[etqn OKTA
1P 14.4-14.5 6pb
MT, 313-15 OKTS
P T'onbagapo 6pb

20.15, 20.16

§13-15
P3 I'onbagapo OKT#

19.20, 19.22 Opb
MT, | § 15 3anmaun OKTA
NP | 15.3-15.5 Opb
MT, f{i’cﬁznp OCL 1 okrs
np naparpada Opp

§ 80 PaboTa

v

KOHCIIEKTOM,
MT, | Bugsl OKTSI
WP | nonmsamnuu, Opb

BHIBI

paspsIoB B

rase

§ 80 PaboTa

v
MT, KOHCTEKTOM, |
1p | BPYIHTD 1 6pb

pasnuyaTh

BHUIBI

SMHUCCHHI
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DNEeKTpUUYECKU TOK B N3yuenue 3uatb 1 u 2 3akoHbl Papanes MT, | §16,3amaun | okrs
38 pacTBOpax M paciuiaBax HOBOT'O I/IP, 16 3’ 16.4 608
AJIEKTPOJIUTOB. MaTtepuasna ' ) p
DJIEKTPUYECKUHN TOK B 3HaTh ONpEIETICHNUE § 44,
MOJTYTIPOBOTHUKAX, MIOJTYIIPOBOIHUKA, THIIBI BOIIPOCHI
cOOCTBEHHas U MOJIYTIPOBOIHUKOB, TOHSITUS nocire
IIPUMECHAsI Usyuenue IIPUMECHON M COOCTBEHHOM naparpada
MPOBOJUMOCTb. MPOBOJUMOCTH MT, OKTS
39 HOBOTO
Marepuana WP | coGereennast | Opb
U TIpUMecCHas
IIPOBOAMMOC
Th
[TonynpoBOAHUKOBBII 3HaTh NPUHLMII JEHCTBUS §45 Bonpocsl
nuon. Tpansuctop MOJIYTIPOBOTHUKOBOT'O AHOAA nocie
naparpada.
N3yuenue
yi MT, OKTSI
40 HOBOT'O 1P 6
MaTepuaia Hpurm pb
NEUCTBUSA
OUIOJISIPHOTO
TpaH3HUCTOpa
JlaboparopHnas pabota YMeTb u3MepsTh 3apsi
JlaGopaTopHbI Otyer o OKTS
41 No3: uzmepenue 3apsiia . OJIHOBAJIEHTHOT'O MOHA oJIp
i MpaKTUKyM pabote opb
OJIHOBAJICHTHOTO MOHA
42 Du3nyecKuil NPakKTUKYM JlaGopaTopHbl | YMeTh 00pabaTbiBaTh pe3yinbTaThl 0P | Oruer OKTS
1 IPAaKTUKYM | SKCIIEPHUMEHTA U COCTaBJISATh OTYET Opb
KonTpoabHas padora YMeTh pemath 3a1a4M 110 TeEMe --
43 Ne2 «3akon Oma pust IIpomexyToun | "TTOCTOSHHBIH JIEKTPUIESCKUH TOK" KP OKTS
3aMKHYTOH LleNmn». bl KOHTPOJIb 6pb
;3. d MarnurtHoe Vsvaenme 3HaTh paBuiia B3aUMOJICHCTBUS Ilo3naBaTeabHEIE: §17-18
= & B3aMMOJICHCTBHE. o yi TOKOB. YMETh UCIOJIb30BaTh MIPABWIIO | OPUEHTUPOBATHCS B MT, ’ HOSI0
44 | = g — HOBOT'O BOIIPOCHI
5 ° MaruurHoe mose OypaBumKa pasHooOpasuu criocobos | HP pb
S “ Marepuana mocie §§

SJICKTPHUYCCKOT'O TOKA.

pEIICHNUS 3a/1a4.
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45

46

Mar»auTtHoe nojJe.

3HaTh MOHATHS: JIMHUH MarHUTHOTO

47

48

49

50

51

Nzyuenue 1oJsi, MarHuTHOM MHAYKIUH. Y METh
HOBOTO M300pakaTh MATHUTHOE TIOJIE
Marepuana ITOCTOSIHHBIX MarHuTOB U
MIPOBOJIHUKOB C TOKOM,
JlelicTBUE€ MAarHUTHOTO Visyuenie 3HaTh, GopMynny cuiibl AMmiepa,
TOJIsI Ha MPOBOJAHUK C HOBOLO YMETh OMPEIETsATh HAallpaBICHUS
TOKOM. cuIbl AMIlepa 1o MpaBUITy JIEBOU
Marepuana
pYKH.
Pemrenue 3agay "Cuia Visyuenie YMeTh pemaTh 3a1a4u o0 MEXaHUKE
Amrniepa" HOBOTO Ha PaBHOMEPHOE-PABHOYCKOPEHHOE
JBWKEHUE MTPU HATMYUH CUJIBI
Marepuana
Amrniepa
Pamka ¢ Tokom B Visyuenie 3HaTh BO3MOXHbIE BAPUAHTHI
OJIHOPOJIHOM HOBOLO JENUCTBUSL MATHUTHOTO TOJISI HA PAMKY
MarHuTHOM IIOJIE. C TOKOM, YMETh OOBSICHATh UX, YMETh
Marepuana
ONpeesiTh MOMEHT CHIIBI AMIiepa.
JlelicTBME MAarHUTHOTO 3HaTh onpeneneHue cuibl JlopeHna,
TOJIS Ha IBMOKYIITUECS Nzyuenue 3HATh (POPMYITY AJIT MAaTHUTHOM
3apsKEHHBIE YACTHIIBI. HOBOTO cocrasistroniel cuisl JIopeHna.
Marepuaia 3HaTh XapakTep JBUKECHUS YACTHUIl B
OJIHOPOJIHOM MarHMTHOM I10JI€
Macc-cniekrporpad u YMeTb 0OBSICHATH IPUHITUTT JEHCTBUS
LIUKJIOTPOH. N3yuenue Macc-crekTporpada. YMeTh pemaTh
HOBOTO 3a/1a4d Ha JBWKEHUE 3aps0B B
Marepuaia MarHuTHOM TOJIE.
IIpocTpaHCcTBEHHBIE YMeTh pacCUuThIBATh IapAMETPHI
TPaeKTOPUHU VisyucHic TPAEKTOPHUU 3apSKEHHOMN YaCTULIBI B
3apsKEHHBIX YaCTHUIL B HOBOLO OJIHOPOJIHOM MarHMUTHOM IIOJI€.
MarHuTHOM IOJIE.
Marepuaia

MIPOBOANTH CPAaBHEHHE, U
KJIacCU(PUKALIHIO TIO
3aJJaHHBIM KPUTEPHSIM.
OCYIIIECTBIISATH TTOUCK
HEOO0XO0IMMOi
nHpopManuu s
BBITIOJTHEHUS YIEOHBIX
3aJaHuH C
HCIIOJIb30BAaHHEM
y4eOHOU JTUTEPATYPHI.

PerynstuBHbIe:
OLICHUBATh
MPaBUJIbHOCTD
BBIIIOJIHEHUS JEUCTBUN
Ha YPOBHE aJICKBATHOM
PETPOCIIEKTUBHOMN
OLICHKH.

pa3nuyarh cocod u
pe3yJbTaT ACHUCTBUS.
BHOCHUTH HEOOXO/IUMBIE
KOPPEKTHUBBI B IEUCTBUE
MOCJIE€ €T0 3aBEpIICHUS
Ha OCHOBE y4eTa
XapakTepa CJIeTaHHbIX
OLINOOK.

YUUTHIBATH MPABUIIO B
IUTAHUPOBAHUH U
KOHTpOJIE criocoba
pelIeHuS.

KomMyHuKkaTHBHBIE:
KOHTPOJIUPOBATH

§19,
MT, | Bompocsl HOS0
NP | mocne pb
naparpada
MT, HOsIO
np 320 pb
, 3agaun 20.4 | HOs0
-20.5 pb
MT, | §213amaun | HOSO
np |21.2-21.4 pb
MT, | §20,3amaun | HOsO
UpP |20.4-20.5 pb
§23,
MT, iglgﬁ ZCH HOsIO
np naparpada, pb
3agaya 22.5
§24,
BOTIPOCHI
MT, | nocne HOsI0
NP | maparpada, pb
3a/1a4u 1Mo
TeTpau
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MarunuTHO€ 1nojue B Visyuenne 3HaTh NOHATHS: 1Ha-, 1apa-, JENCTBHS MMapTHEpA. § 29,
57 BEIIIECTBE. HOBOLO (beppOMarHeTI/Islvwa, YMETh OOBICHSITH BBIPAKEHHE CBOMX MT, | Bompochl HOSI0
DeppoOMarHeTUsM. MaTepHana MarHuTHBIE CBOVMCTBA BEILLIECTBA Ha MBICJIEN C TOCTATOYHOM NP | mocne pb
Pemenue 3anay. OCHOBE X aTOMAapHOTO CTPOEHUS MOJIHOTON ¥ TOYHOCTBIO; naparpada
KonTpoabsnas pabora JNOCTUKCHUE
Ne3 «Marnerusm». JIOTOBOPEHHOCTEN U
COTJIaCOBaHUE OOMIETO
pelIeHus Pabora Haxg
53 HpUOMeX(}ITO‘IH aJIEKBaTHOE KP omuoKaMu HOSI0
Bl KOHTPOJIb MCIOJIb30BaHNE PEUEBBIX 1o pb
CPEICTB ISl PEIICHUS MHUKpPOTECTaM
KOMMYHHKAI[MOHHBIX
3agaq”
MarHuTHBIN TOTOK. Nzyuenue 3HaTh ONpeIeTICHHE MAarHUTHOTO [To3HaBaTenbHBIE: MT, |§30,3anauu | Hos6
54 HOBOTO MOTOKA, YMETh BBIYUCISATH MOTOK U OpUEHTHUPOBATHCA B I/IP’ 30 213 0.4 .
Marepuaia €ro U3MEHEHHUE. pPa3HOO0pa3uu CrocoOoB ' ' p
3/1C B npoBOAHUKE, VisyucHic 3HaTh 3aKOH DJIEKTPOMArHUTHOU peuieHus 3a1ay.
55 JIBUKYIIIEMCS B HOBOLO WHIYKIIUHA. YMETh OOBSICHATh NpoBOAUTEL cpaBHeHUE, U | MT, | §31, 3amaum HOSIO
MAarHUTHOM IIOJIE. vaTtepnana Bo3HUKHOBeHUE DJIC MHAYKIINYU Ha KJIACCU(UKALIHIO 110 np 31.3-31.4 pb
OCHOBE CHJIbI AMIiepa 3a/IaHHBIM KPUTEPUSIM.
Z | DnexrpomarnuTHas VYMeTs pemats 3aauu Ha 3aKOH OCYIIECTBIIATh MOUCK §31,
qE) unaykius. [Ipasuio Visyuenie DJIEKTPOMarHuTHOW UHAYKIIUH, HEe00X0AUMOM BOIIPOCHI
56 é Jlenua HOBOLO YMETh OIpEeNeNATh HalpaBIeHUue uH(OopMauK st MT, | nocne HOS0
: 8 waTepaa MHIYKIIMOHHOTO TOKA. BBITOJHEHNS y4eOHBIX NP | maparpada, pb
& 3aJaHUU C 3aJa4M 110
5 HCITOJIb30BaHHEM TEeTpasu.
5 Pemenue 3amau "3akon VisyucHic YMeTb pemaTh 3aja4i Ha 3aKOH y4ueOHOM JIUTepaTyphl.
57 SMN" HOBOLO DJIEKTPOMarHUuTHOW UHAYKIIUH, HO510
YMETh ONpEIEsATh HAallpaBICHUE Perynarusueie: jus
Marepuaia
WHAYKIIMOHHOT'O TOKA. OLCHNBATH
CamMOuHIyKIIHSI. VisyucHic 3HaTh B 4YEM OTJIMYHME UHAYKIUH OT OpaBUIILHOCTb 5 5 §33-34,
5Q NHIyKTUBHOCTS. HOBOLO CaMOMHAYKIMHU. 3HATh MOHATHE BBINTOJIHCHUA IleHCTBHfI MT, | Bompocskl aeKa
vaTepnana WHIYKTUBHOCTH. Ha ypOBHEC a/ICKBATHON NP | mocne Opb
PETPOCIIEKTUBHOU Haparpa(ba_
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59

60

61

62

OHeprus MarHUTHOTO N3yuenue 3Hate Gpopmyny sHeprun ConeHonna,
I0JIS TOKA. HOBOTO YMETb peIIaTh 3a1a4H.
MaTtepuasna
Crioco0b1 Visyuenie YMeTh pemaTh 3a1a4u Ha pa3IndHbIe
UHAYLUUPOBAHUS TOKA. CIOCOOBI MHYLIUPOBAHUS TOKA
HOBOTO
MaTepuaia
OnbiTel ['enpu. 3HaTh COJIEPKAHUE OIbITA TEHPU
Nzyuenue
HOBOTO
MaTepuaia
JlaGopatopHnas pabora YMeTb JeMOHCTPUPOBATh PA3TUYHbIC
Ned «3yuenue sBiaeHUS JlaGopaTopHbI | CIOCOOBI MOTYYEHUS WHAYKIITHOHHOTO

3JIEKTPOMArHUTHOMN
WHIYKLIAD.

Y MIPaKTUKYM

TOKa.

63

64

@u3HYECKUN IPAKTUKYM

JlaGopaTopHBI
Y IPAKTUKYM

YMmetb 00pabaThIBaTh pe3yabTaThl
HKCTIEPUMEHTA M COCTABIISITH OTYET

65

Hcnonb3oBanue 3HaTh, IS YeTr0 UCTOJb3YeTCs
AIIEKTPOMAarHUTHOM Nsyuenue AIIEKTPOMAarHUTHAS! HHIYKIUS
WHIYKIHH. HOBOTO

marepuana
I'enepupoBanue 3HaTh O0IIYIO CXeMy Mepeiadyn
HEepPEeMEHHOTO Visyuenue ANIEKTPUYECKOro ToKa. [Tonumars,
ANEKTPUYECKOTO TOKA. HOBOLO IpUHIUN paboThl TpaHchopmaTopa
[Tepenaua

MaTepuana

AJIEKTPOIHEPTHU Ha
paccTosiHue.

OLICHKHU.
pasnuyath crnocod u
pe3yJibTaT ACHUCTBUS.
BHOCHUTH HEOOXOIUMBIE
KOPPEKTUBBI B ICHCTBHE
MOCJIE €r0 3aBepILECHUs
Ha OCHOBE y4eTa
XapakTepa cJlIeJTaHHbIX
OIIUOOK.

YUUTHIBATh MPABUIIO B
TUTAHUPOBAHUM H
KOHTpOJIE criocoba
penieHus.

KoMMyHHKaTHBHBIE:
KOHTPOJINPOBATH
JEWCTBUS MMAPTHEPA.
BBIpXCHHE CBOMX
MBICHIEH C IOCTaTOYHOM
MOTHOTOH ¥ TOYHOCTBIO;
JIOCTHXKCHUE
JIOTOBOPEHHOCTEHN 1
corjiacoBaHue 00IIEero
pereHus

aJICKBaTHOC
WCIIOJTH30BaHNUE PEUYECBBIX
CPEICTB JJIsl PEIICHUS
KOMMYHHUKAITMOHHBIX
3a1a4

Pabora Hax
OIIMOKaMHU
o
MUKpOTECTaM

MT, aeKa

P § 31-32 6p5
§ 32,

MT | Bompockt JeKa
mocJie Opb
naparpada
§ 33,

BOIIPOCHI JeKa
rmocJie Opb
naparpada

Otuer no

OJIP | maGopaTtopHo 1[6e1<a
. jus
i pabore

OJIP | Oruer Fera

Opb
§ 34,
BOTIPOCHI

JieKa
nocie 6pb
naparpada
§ 35-36

neKa
3amaun 35.2- | Opb
354
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KonTpoabsnas padora

YMeTb pemaTh 3aja4i Ha 3aKOH

66 Ne4 [IpomexxyTouH | DNEKTPOMarHUTHOW MUHIYyKIIWH, KP | — JIeKa
«IJIeKTPOMarHUTHasA BIif KOHTPOJIb | YMETh OMPEENIATh HAIIPABICHUE Opb
HHAYKIH Y. MHAYKIIMOHHOTO TOKA.
["apmonnueckue 3HaTh ypaBHEHHUE TAPMOHHYECKHX [To3naBarenbHbBIE:
KoJieOaHusl, ypaBHCHUS KoJieOaHuH, TOHUMATh aHAJIOTHIO CTPOUTH PEUYCBOE Pabota c
TApPMOHHYECKHUX Nzydenue MEXaHHYECKUX M IJECKTPUUECKUX BBICKA3bIBAHUE B YCTHOM KOHCIIEKTOM,
67 KoJIeOauuii HOBOTI'O BEJIMYUH. YMETH BBIBOIUTH Y IMCbMEHHOU (popme. dO | 3agaun z%elca
MaTtepuana OCHOBHBIE 3aKOHBI KOJIEOATEeIbHBIX BIIQ/ICTh O0ITM pa3naToYHbIN pb
poLeccoB Nnpu AUGPepeHInpPOBaHNN | TPUEMOM PELICHUS MaTtepuan
ypaBHEHHsI KOJICOaHHIH. 3a/1a4H.
g | CBoOonHbIC 3HaTh NPUHIUN ACUCTBUS IIPOBOJUTH CPaBHEHUE, U
© | SMeKTPOMAarHUTHHIE N3yuenue Kos1e0aTeIbHOTO KOHTYpa, 3HATh KJIACCU(UKALIHIO 110 MT exa
68 © | konebaHus, HOBOTO bopMyny nepuojia KoneGaHuil. 3a/IaHHBIM KPUTEPUSIM. I/IP’ § 41 I% N
€ | xonme6GaTenbHBIH KOHTYD Matepuanga | YMeTh pemarh 3aaa4uu Ha GopMyTy OCYUIECTBIISITh MOUCK P
GE Tommncona Heo0X0IuMOi
Q | Oueprus N3yuenue VMeTh IPUMEHAT 3aKOH COXpaHeHHs1 | UHPOPMAIUK IS 41
69 2 | PIEKTPOMArHUTHBIX HOBOT'O SHEPTrUU K 3JIEKTPOMArHUTHBIM BBITIOJIHEHUS y4EOHBIX 3 41, sanasn z%elca
= | KoneOaHumi = | wmarepumama | KoJeOaHUAM 3a[1aHuH C flo TeTpanu pb
2 | BelHYX/IeHHBIE " YMeTh paccMaTpuBaTh NPOTEKAHUE HCIIOJIb30BAHUEM
£ | 2JIeKTpOMAarHUTHbIC SYHeHHe IIepPEMEHHOT0 SIEKTPUYECKOr0 Toka | YIE€OHOM JIMTEPaTyphl. MT, | §423agaun | nexa
70 =) HOBOTO
g | KoneOaHwusL. MaTepHaa KaK BHJI AJICKTPOMArHUTHBIX NP | 42.2-424 Opb
T | IlepeMeHHbII TOK KoJIe0aHuit PerynstuBHbIe:
£ Bekropnble quarpamMmbl [Tornmath 00N TPUHITUTT OLICHUBATH § 37
s Wsyuenne MIPaBUIILHOCTH MT
71 © | I ONMCaHMs HOBOLO MTOCTPOCHHUSI BEKTOPHBIX THArpaMM P 5 5 , JeKa
™ | mepeMeHHBIX TOKOB U vatepuana BBIIOIHEHHS ACUCTBIM WP | 3amaum 37.2- | Opb
HanpsHKEHUU. Ha YpOBHC aJICKBATHOU 37.4
Pesuctop B nenu 3HaTh NOHITUE aMIUITMUTYHOTO U PETPOCTIEKTUBHOM § 38,
MEPEMEHHOTO TOKA. VisyucHic JEWCTBYIOLIETO 3HAYCHUS TOKA 1 OLICHKH. BOIIPOCHI
7 HOBOLO HaNpsHKEHUs, AKTUBHOTO Y4IUTBIBATh IIPABUIIO B MT, | mocie JIeKa
COTIPOTHUBJICHUS. [IJTaHUPOBaHUU 1 NP | maparpada, Opb
Matcpuaa KOHTpOJIE CrIocoba 3a744H 110
pCIICHHA KOHCIIEKTY
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73

74

Konnencarop B nenu

3HaTh MTOHATH: AKTHUBHOC,

75

76

77

N3yuenue N
IIEPEMEHHOT'0 TOKA. HOBOLO €MKOCTHOE, COIIPOTUBIICHHE,
MOHUMAaTh, TOYEMY BO3SHHUKAET CIIBUT
MmaTepuana
(a3 Mexay TOKOM U HalpshKEHUEM
Karymka 7 T, 3HAaTh IOHATHS: aKTUBHOE,
MHAYKTUBHOCTH B LIEIIH Hg)r;oro MHYKTUBHOE, CONPOTUBJICHUE,
MIEPEMEHHOTO TOKA. MOHUMAaTh, TOYEMY BO3SHHUKAET CIIBUT
MaTepuana
(a3 MeKay TOKOM U HalpshKEHUEM
KonebarenbHbIil KOHTYD 3HaTh NOHATHE UMIIEIaHCA, YMETh
B LIENH IEPEMEHHOT 0 N3zyuenue OOBSICHATH SIBJICHUE PE30HAHCA,
ToKa. PezonaHc. HOBOTO YMETb BBIYUCIIATH TapaMeTphl
MaTepuaga | KojaeOaTeJbHOro KOHTypa B LIeNU
MEPEMEHHOT0 TOKa
Tpancdopmarop Msvaeriie 3HaTh NPUHLMI PAOOTHI
yi Tpa"cdopmaTopa, kodhdunrenra
HOBOTO
Tpanchopmanuu
MaTepuaina
KonTpoabsHnas pabora YMeTs pemars 3aja4d Ha TEMY
NeS «IlepeMeHHBbIH "IlepemenHbI TOK"
TOK».
[IpomexxyTouH

bl KOHTPOJIb

BHOCHUTH HEOOXO/IUMBIE
KOPPEKTHUBBI B IEUCTBUE
MOCIIE €T0 3aBEPIICHUS
Ha OCHOBE ydJeTa
XapakTepa CIIeTaHHbIX
OLINOOK.

YUUTHIBATH MPABUIIO B
TUTAHUPOBAHHUU U
KOHTpOJIE criocoba
peleHHS.

KomMyHuKkaTHBHBIE:
KOHTPOJIHPOBATH
JEWCTBUSA MapTHEPA.
JIOTOBApUBATHCS U
MIPUXOIUTH K 00IIeMy
PELLIEHHIO B COBMECTHOM
JEeITEIBHOCTH, B TOM
YHClie B CUTyal[lu
CTOJIKHOBEHUS
HUHTEPECOB.

BBIPXCHHE CBOMX
MBICHIEH C IOCTaTOYHOM
MOTHOTOH ¥ TOYHOCTBIO;
HCIIOJIb30BAaHKE
KpUTEPHUEB IS
000CHOBaAHHUS CBOCTO
CYXKIICHUS,

JIOCTHXKCHUE
JIOTOBOPEHHOCTEHN 1
corjiacoBaHue 00IIEero
pereHus

aJICKBaTHOC
WCIIOJI30BaHUE PEYECBBIX
CPEJICTB JIJIsl PEIICHHUS

MT, | §39 39.2- JieKa
NP |39.4 Opb
MT, | §4040.4- JieKa
Up | 40.5 Opb
MT, IeKa
P §4141.5 6pb
§ 34,
MT, | Bompocskl aeKa
NP | mocne Opb
naparpada
KP | - JieKa
opb
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KOMMyHI/IKaL[I/IOHHBIX
3a1a4

78
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80

81

82

83

84

85

86

BHCKTpOMaFHI/ITHLIC BOJIHBI, BOJTHOBas OIITHKA

DNEeKTpOMarHuTHbIE Msvaerc 3HaTh MOHATHS: JIEKTPOMAarHUTHOE
BOJIHBIL. JlnanazoHbl H(})f;loro nosie. 3HaTh MOHATHS:
ANEKTPOMAarHUTHBIX 3JIEKTPOMAarHUTHHIE BOJHBI
Marepuaia
BOJIH.
Pacnipoctpanenue N3yuenue 3HaTh 00IIKE MPUHIIUIIBI
AJIEKTPOMAarHUTHBIX HOBOT'O pacmnipoctpanenus /M BoIH
BOJIH. Marepuaia
OHeprus, nepeHoCuMast Vsvaerie 3HaTh, HOYEMY JIEKTPOMAarHUTHas
AJEeKTPOMAarHUTHBIMU i BOJIHA [IEPEHOCUT SHEPTHUIO
HOBOT'O
BOJIHAMU.
Marepuana
JlaBieHue U UMITYJIbC Vsvaenme YMeTb 00BSICHATH AaBJICHUE
3IEKTPOMAarHUTHBIX Hz)]:oro AJIEKTPOMAarHUTHBIX BOJIH U3 001Iei
BOJIH. TEOpUU
Marepuana
Cnektp o Vsveaere 3HaTh OOIIMI MPUHLIUTT
3JEKTPOMAarHUTHBIX « Hz)]:oro MIPEACTABJIECHUS CIOXKHOTO CUTHAJIA B
BOJIH. BUJIE CYMMBbI TaPMOHUYECKUX
Marepuana
Panuo- u CBY-BosiHbI B Vsvaenme 3HaTh 00IIME IPUHIIUIIBI PAJUOCBSI3H.
CPENCTBAX CBSI3U. i Bunsr Mmonymnsun.
HOBOT'O
Pannorenedonnas
Marepuana
CBA3b, PAJINOBEIIAHUE.
ITpunnun [rolirexca. N3yuenue 3HaTh 3aKOH OTPaXECHUS BOJH, YMETh
OTtpaxeHue BOJIH. HOBOTO OOBSICHATH UX HA OCHOBE MPUHIUIA
Marepuaia I'tolirenca
[Ipenomnenue BOJIH. N3yuenue 3HaTh 3aKOH MPEJOMIICHHUS BOJIH,
HOBOTO YMETbh OOBSICHATh UX Ha OCHOBE
Marepuaia npuHimna [ 'roirexnca.
IIpunnun [rolirenca- N3yuenue 3HaTh, B YEM COCTOUT pa3HULIA
OpeHerns. HOBOT'O MEXy TpuHIMIOM [ tolirenca u
Marepualia I'tolirenca-Ppenens

[To3naBaTenbHBIE:
CTPOUTH pEeUYeBOE
BBICKA3bIBAHUE B YCTHOM
Y IMCbMEHHOU (popme.
BJIAJIETH OOIIUM
MIPUEMOM PELICHUS
3a/1auu.

MIPOBOAUTH CpPaBHEHHE, U
KJ1acCU(UKALIMIO TIO
3aJJaHHBIM KPUTEPUSIM.
OCYUIECTBIISATh MOUCK
Heo0X0IUMO
uH(pOpMaLIUU AJIs
BBITIOJTHEHUS Y4eOHBIX
3aJaHuH C
HCIOJIb30BaHUEM
y4eOHOI1 TUTepaTypsl.

PerynarusHeie:
YUUTHIBATH TIPABUIIO B
IUIAHUPOBAHUU U
KOHTpOJIe criocoba
pelieHus

pasnuyath crocod u
pe3yibTaT NeUCTBUS.
BHOCUTH HEOOXOIUMBIE
KOPPEKTUBBI B ICHCTBUE
1I0CJIE€ €0 3aBEPLICHUS
Ha OCHOBE y4eTa
XapakTepa ClIeIaHHbIX
OLINOOK.

YUUTBIBATh MPaBUIIO B

MT | §46 g

pb

MT | §4747.2-43 | P2

pb
§ 48,

MT | Bompockt SIHBa
mocJie pb
naparpada
§ 49,

MT | Bompockt SIHBA
nocre pb
naparpada
"§50,

'MT, | Bompocsl STHBA

NP | mocne pb
naparpada

MT, 330-32, sIHBA

Yp | KOHTPOJBLHEI P
€ BOITPOCHI

MT, sITHBA

P §53 - 54 P

MT, | §5555.3- SIHBA

np | 554 jus

'MT, sTHBA

P 3 67 pb

35



87

88

WuTepdepeHtiys BOIH.

3HaTh MTOHSITHUSA KOT CPCHTHOCTH,

89

90

91

92

93

94

Nzyuenue N
KorepenTHocTh HOBOTO UHTEpPEepeHIINH, ONTHIECKOMN
Pa3HOCTHU X0/1a. 3HATh MPUMEPHI
Marepuana
uHTEephEepEHITUH.
Judpakius cera. 3HaTh, B YEM COCTOMT SIBJICHUE
N3yuenue TG paKIK, yMETb IPUBOIUTH
HOBOT'O npuMeps! U paKkIun
Marepuaia
JlaGopaTopHnas pabora YMeTb JeMOHCTPUPOBATh PA3TUYHbIC
N3yuenue o
No5 «Habmnronenue SIBJIEHUS] BOJIHOBOM OITHUKHU
HOBOTO
uHTEephEPEeHIINH U
Marepuaia
Tu(hpaKIK CBETA.
Pu3HYECKU IPAKTUKYM N3yuenue YMeTb 1EMOHCTPUPOBATH Pa3JINYHBIE
HOBOTO SIBJICHUS] BOJIHOBOW ONTUKH
Marepuaia
JudpakimonHas Vsvaenme 3HaTh NPUHIUN ACHUCTBUS
penieTka. Hz)nnjoro TG PAKIIMOHHON penIeTKH, 3HaTh
OpMyJly AU(PaKUMOHHON PEIETKU
Marepuana (opmyy mudpai p ’
YMETh peliaTh 3aJauH.
Pemenue 3anauy, N3yuenue YMeTh pemaTs 3a1a4u Ha HOPSII0K
"BonHoBas ontuka" HOBOT'O mudpaknur. ONTHYECKYIO pPa3HOCTh
Marepuaia X0Ja.
JlaboparopHnas pabota YMeTb u3MepsATh JJIUHY BOJHBI
No6 «M3mepenue AJIUHbI BUAMMOTO CBETA IIPU ITOMOILIU
CBETOBOI BOJIHBI C JlaGopaTopHbl | TUGPaKIIMOHHON PEIIETKH

IIOMOIIIBI0
T paKIMOHHON
PEIICTKI.

U IPAaKTUKYM

95

OuU3NYECKU MPAKTUKYM

JlaGopaTopHBI
U MIPaKTUKYM

YMeTb U3MepATh JITUHY BOJTHBI
BUAUMOI'0 CBCTA IIPHU IMMOMOIIN
Tu(PaKIIMOHHON PEIICTKH

[Tonspusanus ceera

Nzyuenue
HOBOTO
MaTepuaia

3HaTh, B YEM COCTOMT, MPOSIBIISETCA,
KaK UCITOJIB3YETCS M KaK OOBSICHACTCS
SIBJIEHUE TOJIIPU3ALIUH.

MJIAHUPOBAHUU U
KOHTpOJIE criocoba
peLIEHHUS.
OCYIIIECTBIISATh
HUTOTOBBIN U TTOIIAarOBBIi
KOHTPOJIb 10
pe3yJibTary.

KoMMyHHKaTHBHBIE:
KOHTPOJIUPOBATH
JEWCTBUS MMAPTHEPA.
YYUTBIBATH Pa3HbIC
MHEHHUSI U CTPEMHUTHCS K
KOOpJWHALINU
Pa3IMYHBIX MMO3ULUNA B
COTPYJIHUYECTBE.
BBIPaXKEHHE CBOUX
MBICJIEH C TOCTAaTOYHOU
MOJTHOTOM ¥ TOYHOCTBIO;
HCITOJIb30BaHUE
KpUTEpUEB JIJIs
000CHOBaHHUS CBOETO
CYKJICHUS;
MJIaHUPOBaHUE y4eOHOTO
COTPY/IHMYECTBA B
MOUCKE U cOope
uHpOopMaIUu

MT, 368-69 sIHBA
1P 3agaun 68.3- .
68.4 p
§70,
MT. | BOTIPOCHI SHBA
I/IP, rocJie
naparpada pe
OJIP | Oruer AHBa
jus
OJIP | otuer AHBa
pb
MT, | §71,3agaun | saBa
hUp |71.3-71.4 jus
3amaun o qHBA
P3 | xoucmekTy
jus
OJIP | otuer AHBA
jus
OJIP | otuer AHBa
pb
MT, dbeBp
npP 347 ab
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Jucnepcus caera. 3HaTh O pa3IuYMM CKOPOCTHU CBETA § 56
Pa3HBIX JUIMH BOJIH B BELIECTBE,
N3yuenne YMETh OOBSCHATH PA3JIOKECHHUE B
JTUKTa dbeBp
96 HOBOT'O CHEKTP. YMETh OOBSICHAThH r Alh
MaTepuanga | IONEpPEYHOCTh BOJIH Ha OCHOBE
SBJICHUS [TOJIIPU3ALINH, 3HATh CEpBI
PUMEHEHHS MOJISIPU3ALUH B OBITY
KonTpoabHas padora YMeTh pemarh 3aa4 Ha TEMY --
97 Ne9 «BosiHOBas1 HpUOMemyTOqH "BosTHOBAst oNTHKA" Tect (esp
BIii KOHTPOJIb anb
ONTHKA.
[Ipunnun depma u 3HaTh npuHIMI pepMa, YMETh Ilo3HaBaTenbHbIE: Pabota ¢
3aKOHBI } Visyuenie OOBSICHATH Ha ero OCHOBAHMH 3aKOHBI | CTPOMTL PEYEBOE } KOHCIIEKTOM.
08 reOMETPHUYECKON HOBOLO NPAMOJMHEHHOTO PACIPOCTPAHEHUS | BbICKA3bIBAHNE B yCTHOH Ymetp dbeBp
OINITHUKH vaTtepuaa U OTpaKCHUS U MUCbMEHHOM QopMme. JOKa3bIBaTh anb
IIPOBOAUTH CPaBHEHUE, U 3aKOH
KJ1acCU(UKALIUIO TIO OTpaKCHHUS
ITocTpenue VisyucHic 3HaTh: 3aKOHBI OTPAXKECHUSA U 3aIaHHBIM KPUTEPUSIM. § 57 Ne 57.3-

99 3 n300pakeHuH pu HOBOLO TPENIOMIICHHS CBETa. YMeTb CTpouTh OCYIIECTBIATE TIOMCK 57.4 dbesp
S | OTPXCHUH 1 MaTepuana XOJ1 JTyHueil U H300pakeHHsI TOUCUHBIX | HEOOXOIUMOM ab
£ | MPEOMIICHUH CBETa VCTOYHUKOB UHpOpMaLUU AT
5 ITonHoe BHyTpeHHEE Hayscime YMeTb BBIBOJUTH YCIIOBUE MTOJHOTO BHITIONHCHMS y4eOHBIX § 57, 3agaun

100 § OTpa)XKCHHE, peuieHnue 00 HOBOTO BHYTPEHHETO OTPaXEHUs. Y METh 3alaHuun C 1o TETpagu dbeBp
T | sajad MaTepHana HOPUMEHATH (POPMYIIBI IS PEIICHHS HCTIONL30BAHAEM anb
= 3aj1aq y4eOHOM TUTEpaTypHl.

g | IIpocreiimue YMeTh CTpOUTH X0/ JIy4eil B CaMOCTOATEIIBHOE § 57, 3amaun
E OINITUYECKUE TPUOOPHI: Wsyuenue MPOCTEUIINX ONTHYECKUX MPUOOpax co3/1aHKe criocoboB 110 TeTpagu
101 IIJIOCKOE 3€pKalio, HOBOLO pelnieHus mpooiem deBp
IUI0CKONIapaJuIebHas MaTepiana TBOPYECKOTO U b
TUIaCTUHKA, IMOUCKOBOI'0O XapaKTcpa
TpeyrojbHas pu3Ma
JlaboparopHnas pabota YMeTb: CTPOUTH IPEIIOMIL. JTyUH, KomMyHHKaTHBHBIE:! Otyer
102 Ne7 «3mepenune J}a6opaTopHm BBIY-Tb I10K-JIb IIPEJIOMJIEH. C IIOM. BBIDKCHHC CBOMX OJIP dbeBp
IoxKasareJsist U IPAKTUKYM | IPU3MBIL. MBICJIEN C NOCTATOTHOU alb
TIPENIOMIIEHHS CTEKIIA. TIOJTHOTO! U TOYHOCTBIO;
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103

104

Pu3HIeCKU IPAKTUKYM

JlaGopaTopHBI
W IPaKTUKYM

YMmetb 00pabaThIBaTh pe3yabTaThl
HKCTIEPUMEHTA M COCTABIISITH OTYET

105

106

107

108

109

110

111

112

JIun3el. Visyuerue 3HaTh: ONpeeIeHUE JIUH3bI, BUABI
JIMH3, ONITUY. XapaKTEPUCTUKH JINH3BI,
HOBOTO
Marepuaia
CoOuparomyie JHH35I. N3yuenue YMeTb CTpOUTH X0 JIy4eil B
HOBOTO coOuparoiei TuH3e
MaTtepuana
N3obpakenue npenmera Nzyuenue YMeTh CTPOUTH U XapaKTepHU30BaATh
B COOMpArOIIeH JINH3E. HOBOTO n300pakeHus! IPEeIMETOB B
Marepuana coOuparolei J1H3e.
®dopmyiia TOHKOH Nzyuenue YMeTh pemaTh 3a1a4u ¢
coOuparomiei JINH3bI. HOBOTO HCI0JIb30BAHUEM IIOCTPOEHUN U
Marepuana (hopMyIIbl TOHKOM JIMH3BI
PacceuBaromue 1MH3bL N3yuenue YMeTb CTpOUTH X0 JIy4eil B
HOBOTO paccenBaroIIel INH3e
MaTtepuana
N3obpakenue npenmera VisyucHic YMETh CTpOUTH U XapaKTepHU30BaATh
B pacceuBarollIel JIUH3E. HOBOLO M300paskeHus TPE/IMETOB B
paccenBaroniei JINH3E.
MaTtepuaia
DOKYyCHOE PACCTOSAHUE U YMeTh pemaTh 3aa4i Ha CUCTEMBI
OINTHYECKAs CUJIa N3yuenne JIVH3
CUCTEMBI U3 JABYX JIUH3. HOBOTO
UenoBeueckui rina3 Kak Marepuaia
ONTHYECKAsi CUCTEMA.
JlaGopaTopHnast pabora YMetb onpenenats GOoKycHOe
No8: ®opmyna ToHKOM JlaGopaTopHBI | pacCcTOSIHUE JTUH3BI U

JIMH3BI

U IPAaKTUKYM

JEMOHCTPUPOBATH CIIPABEIUBOCTh
(GhopMyIIbl TOHKOM JIMH3BI

@u3HYECKU IPAKTUKYM

JlaGopaTopHbI
U IPAaKTUKYM

yMeTB CTpOI/ITB n aHaJII/I3I/Ip0BaTB
rpaduK 3aBUCHMOCTH PacCTOSIHUS 10
M300paXeHUS OT PACCTOSIHUS JIO
HMCTOYHHKA

aJIeKBaTHOE
WCIIOJI30BaHUE PEYECBBIX
CPEICTB JIJIsl PEIICHUS
KOMMYHHUKAITMOHHBIX
3a1a4

OJIP Otuer dbesp
anb
§
'MT, | 58,Bompocel | deBp
NP | mocne allb
naparpada
, § 59 3anmaun
MT, ) i dbeBp
1P Ne 59.3-59.4 AL
§ 60 3agaun
MT, . deBp
P Ne 60.2-60.4 ATLh
, § 61 3amaun
MT, . dbesp
1P Ne 61.2-61.4 AL
, § 62 3amauun
MT, . beBp
1P Ne 62.3-62.4 ATlh
Huxra | § 63 3agaun
HT Ha | Ne 63.3-63.4 | deBp
nocTp anb
OCHHE
§ 64 3amaun
MT, Ne 64.3-64.4 derp
np aJb
OTYeT
OJIP (esp
anb
OTYeT
OJIP (esp
anb
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Onrtuueckue mpuOOpHI, N3yuenue 3HaTh NPUHIMIT PAOOTHI TEIECKOTA U MT § 66 3agaun denp
113 YBEJIIMUMBAIOIINE YT O HOBOT'O MHKPOCKOIIa, YMETh PEIIaTh 3a1a4u I/IP, Ne 66.2-66.3 Alh
3peHus. Pemenue 3anau. Marepuana | Ha CUCTEMBbI JIMH3
I'nas kak ontuyeckas Nzyuenue 3HaTh. OCHOBHBIC YACTH TJIa3a, XOJI MT § 65 3agaun (benp
114 cucrema, 1e(eKTb HOBOTO Jydeil B raa3y, A1eeKThl 3peHus U I/IP, Ne 65.3-65.4 .
3peHust MaTepuasia CHOCOOBI X KOPPEKIIHH.
KonTpoabsnas padora TDOMEskYTOUH YMeTs pemats 3a1a4u 10 -- (ben
115 Ne§ «I'eomeTpuyeckasi P . TrE€OMETPUYECKOM ONTHKE KP p
BIif KOHTPOJIb anb
ONTHKA.
TermnoBoe U3nyyeHue. 3HaTh OCHOBHBIE 3aKOHBI M3NydeHus1 | [lo3HaBaTenbHbIE: § 72,
< N3yuenne yepHoro Tena: 3akoH CredaHna- CTPOMUTH pPEYEBOE MT. | BOTPOCHI
116 3 HOBOTI'O bonbimana, 3akon cmenienust Buna, | BbICKa3bIBaHHE B YCTHOM I/IP, ocJe MapT
5 Marepuana | MOHUMATh CMBICH MOHATUS ¥ TUCBMEHHOU (hopMme. naparpada
% "VapTpaduoneroBas katactpoda" BJIAJICTh OOIITUM
2 | ®orordpdexr. 3HaTh MOHATHE KBAHT, hopmyiy MIPUEMOM pEIIEHUS § 73 3amaumn
2 SHEPruy KBaHTA. 3HATh 3aKOHBI 3a/1a4M. Ne 73.3-73.4
é dhoTtodrddekra. 3HATH TPUHITUTT MIPOBOJIUTH CPAaBHEHUE, U
S paboThl YCTAHOBKH 110 HAOIOCHNIO | KIACCU(UKALIMIO 10
é[ N3yuenne ¢dorosddexra, 3HaTH ypaBHEHHE 3aJJaHHBIM KPUTEPHSIM. MT
117 = E HOBOT'O DiHImTeHA. 3HAaTh MOHATHUA: KpaCcHAas | OCYIIECTBIIATH ITIOMCK I/IP’ MapT
?.g. 3 <t| MaTepuana | rpaHHMIUa, paboTa BeIXO]1, HE00X0AuMOMH
= 2 3anuparoliee HarpspKeHHe, TOK uHpOpMaLnu AJIs
5 HacelleHus. YMeTh pucoBate BAX BBITTOJIHEHUS YU€OHBIX
= (dhoTodeMeHTa U OOBICHITH €€ 3a/laHui C
5 0COOEHHOCTH. HCIOJIb30BaHUEM
§ dusnueckuit syucnue YMeTh pemaTe 3aa4i Ha 3aKOHBI y4eOHOM TUTEpaTypHl. 3agauu mo
118 | E npaKTInyM: perieHue HOBOLO dboTorddekra . OJ[p | KOCTIeKTY Mapr
8 | 3amay "3aKoHbI PerynaruBheie:
= " maTtepualia
E dboTtorddexra YYUTHIBATh IPABUIIO B
o Nmmynse ¢poToHa, Visyuenie 3HaTh CBA3b MEXKAY SHEPTHEH U IIJITAaHUPOBAHUH U § 73 - 74,
119 & | cBeTOBOE NaBIICHKE, HOBOLO MMITYJI5COM (pOTOHA. YMETh pemath | KOHTpOIe crocoba pabora c Mapr
Omnpit JIeOenena MaTepHana 3aJa4y Ha CBETOBOE JaBJICHHUE Iyyka | PCIICHHUA KOHCIICKTOM
JACTHII pasnuygarth crocod u
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120

121

KopnyckynspHo-

3Hatb, B uem coctouT KB/,

122

123

124

125

126

M N3yuenue
BOJIHOBOW J1yaJIU3M. HOBOTO ITOHUMATh CBSI3b C IPUHIUIIOM
HEONPEIEeIEHHOCTH.
Marepuana
BostHOBBIE CBOMCTBA 3HaTh U UMETh OOBICHATH
N3yuenue
JaCTHII. HOBOLO 3aKOHOMEPHOCTH B onbiTe FOHra.
3HaTh MOHATHE IeOpOiiIeBCKasl THHA
Marepuaia
BousHbl
CrpoeHue aToMa. 3Hatb noctynarsl bopa. 3HaTh
Monenu aroma ToMIICOHA U
N3yuenue Pesepdopna. 3uaTh OCHOBHBIE
HOBOTO MPEANOCHUIKU JUIsl CO3/1aHMS TEOPUU
Marepuaia CJIOKHOM CTPYKTYpbl ATOMA.
[Tonnmate npuniun [Maynu. YMets
COMOCTABJIATh KBAHTOBBIE YHCJIA.
Teopust atoma 1 CT, 3HaTh CIEKTPAJIbHBIE CEPUH
BOAOpPOJA. Hz)nnjoro BOJIOpOJA, IOHUMATh UX CBA3b C
dbopmynoit Punbepra. [Tonumats
Marepuana
BbIBOJ popmyiel Punbepra
[Tornomenue u 3HaTh noctynatel bopa, moHumaTh B
U3IIy4eHHE CBETa N3yuenue YeM pa3HUlla MEXAY CIIEKTpamMu
aToMoB. CIeKTpbI HOBOTO MTOTJIOIICHUS ¥ U31yYEHUsI, YMETh UX
W3IIy4eHUS U Marepuaia OTJINYATh
MTOTJIONICHUS
Pemrenue 3agau. N3yuenue YMeTh pemaTh 3a1a4i Ha HOHU3AIUIO
HOBOTO BO30Y>KJIEHHOTO aTOMa BOJOPO/Ia.
Marepuana

127

Jlaboparopnas pabota
Ne9 «Habmnronenue
CIIIOIIIHOTI'O 1
JINHENYaTOrO CIEKTPOB
WCITyCKAHMSI.

3HaTh L€, YCTAHOBKY, OIIbITa

dusnueckuii
MPAKTUKYM, pEIICHUE

YMeTh pemaTh 3aa4i Ha HOHU3AITUIO
aTOMOB.

pe3yibTaT NeUCTBUS.
BHOCHUTH HEOOXOIUMBIE
KOPPEKTUBBI B ICHCTBHE
IIOCJIE €T0 3aBEPIICHUS
Ha OCHOBE y4eTa
XapakTepa CIIEIaHHbIX
OLINOOK.

KoMMyHUKaTHBHBIE:
KOHTPOJINPOBATH
JEUCTBUSA MMAPTHEPA..
BBIPXCHHE CBOMX
MBICJICH C TOCTATOYHOM
MOTHOTOH ¥ TOYHOCTBIO;
HCIIOJIb30BaHKE
KpUTEPHUEB IS
000CHOBaAHHUS CBOCTO
CYXKIICHUS,
TUTAHUPOBAHKUE YYEOHOTO
COTPY/JIHHYECTBA B
MOWCKE U cOope
nHpopmarun
aJICKBATHOE
WCIIOJI30BaHUE PEYECBBIX
CPEICTB TSl peUICHUS
KOMMYHHUKAITMOHHBIX
3a7a4

§ 74,
'MT, | Bompocsl MADT
NP | mocne P
naparpada
§ 75,
'MT, | Bompocsl MADT
WP | mocne P
naparpada
§ 76,
BOIIPOCHI
MT, EZCZ: aga MapT
P parp p
§ 77,
'MT, | Bompockl MaDT
NP | mocne p
naparpada
§ 78, Ne
MT, 78.2-78.4 .
1P P
3amaun o
P3 | Terpagu MapT
OTYeT
OJIP MapT
ogp | Tt MapT
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3aJ1a4 Ha IOTJIOIICHHUEC
HN3JTYy4CHUC CBCTA

Jlazepsl.

3HaTh NPUHIMI PaOOTHI JIa3epa,

§

Nzyuenue TIOHSITHS: METaCTaOUIbHbIE MT 79,BONPOCHI
128 HOBOT'O COCTOSIHMS, BBIHYXKICHHOE U I/IP’ IoCJIe MapT
Marepuana CIIOHTaHHOE U3JIy4€HUE, UHBEPCHAs naparpada
HACEJICHHOCTb.
KonTpoabHas padora -
Nel0 «KBanToBast TDOMEKVTOUH
129 Teopusi DS YT KP MapT
BIil KOHTPOJIb
3JIEKTPOMATHUTHOIO
H3JIYYEeHHUS BeleCTBA.
CocraB aTOMHOTO sApa. 7 C. 3HaTh MOHSTHUE SAPO, 3HATH COCTAB [To3HaBaTenbHBIE: § 81 3amaumn
g yi sIApa, MAacCCOBOE M 3apsIIOBOE YHCIIO, CTPOUTH PEUYEBOE 'MT, | 81.1-81.5
130 | £ HOBOT'O . MapT
9 MaTeDHATA M30TONBI, H300aphl. YMETh YUTATh BBICKa3bIBaHUE B YCTHOU P
; p yCIIOBHBIE 0003HaYEHUS] HYKIJIUOB. U TMChbMEHHOH (opMme.
E DHeprus CBs3u 7 . 3HaTh NOHATUSA DHEPIUs CBSI3H, BIIQ/ICTh OOIITM § 82 3amaun
131 | § | HYKIOHOB B szpe. H(})f;loro nedexTa Macchl, CHIIBHOE JIepPHOE IIPUEMOM PELICHUS '™MT, | 82.3-82.4 MADT
£ | Hebext maccor B3aUMOJICUCTBUE. YMETh PEILIaTh 3a7a4H. np p
5 Marepuaia
= 3a/1a4d Ha pacyeT YHEPruu CBSI3U IIPOBOJIUTH CPAaBHEHHUE, U
]
S | PaqnoakTMBHOCTE: BUbI VsvacHe 3HaTh MOHATHUE O-, -, Y-U3TYICHHUS, KJ1acCU(BHUKALHUIO IO § 83,
132 S | pPalMOaKTHBHOCTH. H(})f;loro YMeTh OTJIMYaTh BUJIBI U3JIYYEHUS MO | 38JaHHBIM KPUTEPUSIM. 'MT, | Bompockl amnpe
= cXeMe B3aUMOJEHCTBHSA C O-M MMOJIeM. | OCYHIECTBIATH IIOMCK 1P nocie JIb
= — | marepuana .
i - HE00X0AUMOMH naparpada
E 3aKOH paJIMOAKTUBHOTO 7 C—. 3HaTh NoHATUA Bpems nonypacnana, uHdopMauu 1 § 84 NoNe
133 £ | pacmaza. H(})f;loro AKTUBHOCTb. YMETh ONPENETAThH BBIIIOJTHEHUS y4eOHBIX 'MT, |84.3-84.4 arpe
2 MaTeDHANA KOJIMYECTBO (HE) pacCaBLIIMXCS siiep | 3alaHuid ¢ 1P IIb
- P 32 ONPEIIEICHHOE BPEMs! HCTIONB30BAHHEM
g | Slnepusie peakunw, Nzyuenue YMeTh COCTaBIATh U YUTATh Y4eOHOM TuTepaTyphl. MT § 85, AlIDe
134 | & | 3aKOHBI COXpaHEHUs B HOBOT'O YPAaBHEHUS SICPHBIX PEaKIIUM. > | BOIIPOCHI p
S P . np 7B
w® | AJEPHBIX PEAKLMAX Marepuaia CTYIATHBHBIC.
5 | Mcnonb3oBanue [ToHuMaTth NpuHUKI LENHOM siaepHon | YIUTBIBATD IIPABUIIO B § 86,
o N3yuenue a a ,
& | DHEpruU JEeNEHUs SAep. pEeaKUUH, MPUHITUII SIEPHOTO IJTaHUPpOBaHUU H MT, | Bompocsl arnpe
135 © HOBOTO OHTDOJIE CIIOco6a
O | AnepHas dHepreTuka. MATEPHAIA OPYXHsI, IPUHIUN paboThl sepHbIx | KOHTPOIC CII P 1b

SnepHoe opyxue.

pPEaKTopoB

peLeHus
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TepmosiepHBIil CUHTES. N3yuenue 3HaTh MOHATHE TEPMOSIIEPHOTO pa3nuyarb crocod u MT § 87, anpe

136 HOBOT'O cunre3a. [loHnmaTe quarpammy pe3yJbTaT ACHUCTBHUS. I/IP’ BOIIPOCHI L

Marepuana | yeJIbHOW SHEPTUU CBSI3U. BHOCHUTH HEOOXO/IUMBIE
buonorunueckoe Visyuenie 3Hath nopaxarouire GakTopsl KOPPEKTHUBBI B ICHCTBHE § 88-89

137 JICUCTBUE HOBOIO panuauuu. [loHsTHE NOTIOIEHHON IIOCJIE €T0 3aBEPIICHUSA JIOKJIa anpe
PaJnOaKTHBHEIX MaTepHana JI03bI U3TyYEHUSI, CMBICII €JUHULL Ha OCHOBE y4eTa BT 1B
W3JIy4eHUM. WU3MEPECHUS XapaxkTepa clieTaHHbIX
Knaccudukamms Nzyuenue 3HaTh OCHOBEI CTAHJAPTHOM MOJENU. | OHIMOOK. MT § 90-92 Allbe

138 3JIEMEHTAPHBIX YACTHII. HOBOT'O 3HaTh BUIBI PYHIAMEHTATBHBIX I/IP’ HE
AJIpOHBI U JICTITOHBI. Marepuaia B3aUMOJICHCTBUI KoMmmyHuKaTHBHBIE:

CranpmapTHas MOJEIb U 3Hath Buabl KBapKOB ¥ MPUHITUIIBI UX | KOHTPOJIUPOBATH §93
OCHOBBI B3aMMOJICHCTBHS. JIEHCTBUSA MTAPTHEPA..
) Nzyuenue ,

139 XPOMOJIUHAMUKH: HOBOIO BpraHCfHI/Ie CBOUX 5 MT, amnpe
KBapKH, MBICJIEH C TOCTATOYHOM UP b
B3aUMO/ICIICTBHE Matcpuaia MOJTHOTOM ¥ TOYHOCTBIO;

KBapKOB HUCITOJIB30BAHUC
KounrtpoJubHas padora KPUTEPUCB JUIA -
Nell «®Pusmka 000CHOBaAHHUS CBOETO
BbICOKHUX JHEPrUiD». CYXICHMA,
MJIaHUPOBAHUE y4eOHOTO
COTPY/IHMYECTBA B
MOUCKE U cOope
140 HpUOMemyTqu uH(pOpMaIUN KP anpe
Bl KOHTPOJIb Jb
a7ICKBaTHOE
HCIIOIb30BaHUE PEUYEBBIX
CPENICTB JJIsl PEIICHHMS
KOMMYHHUKAITMOHHBIX
3ama4
9 Kunemaruka 3HaTh OCHOBHBIC TOHSATHS U 3aKOHBI ITo3HaBaTenbHbIE: MT §9— 18 _—
141 | Z 5 marepuanbHON TOYKH. [ToBTOpeHHE | KHHEMATHKH. BJIAJICTh OOIITUM I/IP’ (yuebnuk 10 o
2 g o IIPUEMOM PELICHUS KJj1acca).
g 3 Jnaamuka o 3HaTh OCHOBHBIE MOHATHS U 3aKOHBI 3aJ1a4H. MT §19— 27 AllDe
142 | 8 & MarepuanbHOM TOUKH. [ToBTOpEHME | IMHAMUKH IIPOBOAUTH CPaBHEHUE, U I/IP’ (yuebnuk 10 P
O KJTACCH(UKAIIHIIO TIO KJ1acca). b
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143

3aKOHbBI COXPAHEHUS.

3HaTh U yMETh IPUMEHSTH 3aKOHbI

144

145

146

147

148

149

150

151

152

153

[ToBTOpEHHE | cOXpaHEHHUs
CraTtuka 3HaTh U YMETh IPUMEHSITH OCHOBHBIE
[loBTOpEHME | MOHATHSA U 3aKOHBI CTATUKU
Junamuka 3HaTh U yMETh PUMEHSITH OCHOBHbIE
MIEPUOIUYECKOTO [loBTOpeHHE | MOHATHUS U 3aKOHBI IEPUOINYECKOTO
JIBHKEHUS. JIBKEHUS
PenstuBuctckas 3HaTh OCHOBHBIE TPUHIUIIBI
MEXaHHKA. IloBTOpEHME | CrIEUAIBbHON TEOpUU
OTHOCHUTEIILHOCTH
MonexkynspHas 3HaTh U yMETh IPUMEHITh OCHOBHBIE
CTPYKTypa BEIIECTBA. [ToBropenue | moHsitus U 3akoHbl MKT
MounekynsipHo- 3HaTh U yMETh PUMEHSITH OCHOBHbIE
KUHETHYECKas TEOpHUsl [ToBTOopenne | monsTusa U 3akoHbI MKT
UJECAJIHOTO Ta3a.
TepmonnHamuka, 3HaTh U yMETh IPUMEHITh OCHOBHBIE
AKHUJKOCTb-TIap. [ToBTOpEHUE | MOHSATHUS U 3aKOHBI IIPH (PA30BBIX
repexo1ax
Cunel 3HaTh U yMETh IPUMEHATH OCHOBHBIE
31EKTPOMAarHUTHOI'O MOHATHUSA U 3aKOHBI 3JIEKTPOCTATUKHU
. IToBTOpEeHHNE
B3alMOJEHCTBUS
HEIMOJBIKHBIX 3apsJI0B.
OHeprus 3HaTh U yMETh IPUMEHATH OCHOBHBIE
3JEKTPOMAarHUTHOIO MOHATHUSA U 3aKOHBI 3JIEKTPOCTATUKHU
N [ToBTOpEHME
B3alMOJEHCTBUS
HEIMOJBIKHBIX 3apsJI0B.
ITocTostHHBIM 3HaTh U yMETh IPUMEHATH OCHOBHbBIE
ANEKTPUYECKU I TOK. [ToBTOpEeHME | MOHATHUS U 3aKOHBI TOCTOSTHHOTO TOKA
Maruetusm. 3HaTh U YMETh IPUMEHSITH OCHOBHBIE
[loBTOpEeHME | MOHATHA U 3aKOHBI MarHUTOCTaTUKHU

3aJJaHHBIM KPUTCPHUSIM.
OCYIIIECTBIISATH TTOUCK
HEOO0XO0IMMOi
nHpopManuu JIst
BBITOJIHEHUS YUCOHBIX
3aJaHuH C
KCIIOJIb30BaHHEM
y4eOHOU JTUTEPATYPHI.

PerynstuBHbIe:
OLICHUBATh
MPaBUJIbHOCTD
BBIIIOJIHEHUS JEUCTBUN
Ha YPOBHE aJICKBAaTHOM
PETPOCIIEKTUBHOMN
OLICHKH.

YYHUTBIBATh MPABUIIO B
IUTAHUPOBAHUH U
KOHTpOJIE criocoba
pelieHus
OCYIIECTBIISATh
WTOTOBBIN U MOIIArOBBIN
KOHTPOJIb 110
pe3ynbTary.
LeJenoJyiaraHue,
IUTAaHUPOBAHHUE,
MIPOTHO3UPOBAHUE,
KOHTPOJIb, KOPPEKLIHUS,
OLICHKA, BOJIEBast
cCaMOpPEeTyJISILIHS

KomMyHuKkaTHBHBIE:
JIOTOBAPUBATHCS U
MIPUXOIUTH K 00IIeMy
PELLIEHHIO B COBMECTHOM

§ 28—30

'MT, arpe

P (yuebnuk 10 o
KJ1acca).

"™MT, (§ 316_36 1o | ampe

np YHCOHHK Ib
KJjiacca).

"'MT, (§ 326_40 Lo | anpe

np YHCOHHK Jb
KJtacca).

"MT, (§41E45 Lo | ampe

np YHCOHHK Ib
KJjiacca).

MT, (§yi2’6izm 10 | &PC

np KJiacca). o

M, ?;feglfl/i( 10 | A1Pe

np KJ1acca). b

MT, ?;jfg}flfl( 10 | &PC

np KJjiacca). o
§66—=81

'MT, | (yuebnuk 10 | ampe

NP | knacca) 1b
§82—90

'MT, | (yuebnuk 10 | ampe

NP | knacca). 1B

'™MT, ?3:616 1] | anpe

np YHCOHHK 7b
KJ1acca).

'™MT, (§176_3O |1 | anpe

np YHCOHHK Ib
KJjacca).
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DNEeKTPOMarHeTU3M. 3HaTh U yMETh IPUMEHATh OCHOBHBIE | I€ATEIBHOCTH, B TOM MT §31—46
154 [ToBTOpEHME | MOHSATHUSA U 3aKOHBI YHUCJIE B CUTYallUU I/IP’ (yueOnuk 11 | mait
DneKTpoMarHeTusma CTOJIKHOBEHUS KJjacca).
I'eomeTpuueckas 3HaTh U YMETh IPUMEHATh OCHOBHBIE | HHTEPECOB. MT §47—67
155 OITHKA. IloBTOpEeHME | MOHATHUSA U 3aKOHBI TCOMETPUYECKUM | BBIPAXKCHHUE CBOUX I/IP’ (yueOnuk 11 | mait
ONTUKH MBICIIEN C IOCTATOYHOH KJjiacca).
BonnoBast ontuka. 3HaTh ¥ yMETh MPUMCHSATh OCHOBHBIC | IIOJIHOTOM W TOYHOCTBIO; MT §68—72
156 IToBTOpEHME | MOHSTHUA U 3aKOHBI BOJIHOBOW ONTUKK | UCIIOJIB30BaHUE I/IP’ (yueOnuk 11 | mai
KpUTEPUEB JIJIs KJjiacca).
KBanToBas teopus 3HaTh U YMETh IPUMEHSITH OCHOBHBIE 00OCHOBAHUS CBOETO MT §73—80
157 3JIEKTPOMAarHUTHOIO [ToBTOpEeHUe | MOHATHSA U 3aKOHBI ATOMHOW (PU3MKKU | CYKICHHA,; I/IP’ (yaeOnuk 11 | mait
W3ydeHHs BEIeCTBA. IJIaHUPOBaHKUE y4€0HOTO Kyacca).
3HaTh U YMETh IPUMEHATh OCHOBHbIE | COTPYAHHYCCTBA B MT §81—93
158 ®u3nka BBICOKUX [ToBTOpEHHE | HOHATHS M 3aKOHHI AIEpHOM (u3uky | IIOMCKE U cOope I/IP’ (yaeOnmk 11 | mait
SHEPTHA. uHpopmMarmn KJiacca).
159 Wrorosslii TECT HPUOMG)I(yTO‘-IH Mait
bIif KOHTPOJIb
160 Hrorosslii TECT HPUOMG)I(yTO‘-IH Mait
BIif KOHTPOJIb
161 Peszeps Mai
162 Peszepn Mam
163 Pezeps Mai
164 Peseps Mait
165 | & | Peseps - Mai
0] —
166 | & | Peseps Mait
167 Pezeps Mai
168 Peszepn Mam
169 Pezeps Mai
170 Peszepn Mam
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