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I'InaHMpyeMble pe3yrnibraTbl OCBOEHUA yqe6Horo npeameTta

OcBoeHune y4yebHoro npeameta «Pusmka» Ha ypoBHe cpegHero obuiero obpasoBaHus
(yrnybneHHbIN ypoBEHb) A0MKHO ObecneynTb OOCTMXKEHME CriedytoLmX NMYHOCTHBIX,
MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa3oBaTesnbHbIX Pe3yrbTaToB.

Jlu4HOCMHbIe pe3ynbmambl 0OCBOeHUs y4debHoro npeameta «Pusnka» OOSKHbI
oTpaXaTb  FOTOBHOCTb W  CMNOCOBGHOCTb  OOyYalLWMXCH  PYKOBOACTBOBATbLCSH
C(POpPMUPOBAHHOM  BHYTPEHHEW NO3ULMEN  JINYHOCTW, CUCTEMOW  LIEHHOCTHbIX
OpPUEHTaLNN, NO3UTUBHbBIX BHYTPEHHUX YOEeXOeHNn, COOTBETCTBYIOLWNX TPAgULMOHHBIM
LEHHOCTAM pOCCUMMCKOro 0OLecTBa, pacluMpeHne >XW3HEHHOro onbiTa M onbiTa
AEATEeNbHOCTM B Mpouecce peanu3auuMyM OCHOBHbIX HanpaBfieHUn BoOCMMTaTENbHOM
AEATENbHOCTH, B TOM YMCIE B YACTK:

1) epaxxOaHcKo20 8ocrnumaHus:

v' chopMMPOBaAHHOCTbL rPak4aHCKOW MNO3uUUK ODy4arloLLerocsl Kak akTUBHOIMO W
OTBETCTBEHHOIO YfieHa POCCUNCKOro obLLeCTBa;

v' NpUHSTUE TPaOMLMOHHbIX obLevenoBeyecknx rYMaHUCTUYECKNX n
AEMOKpaTUYECKUX LIEHHOCTEWN;

v' TOTOBHOCTb BECTM COBMECTHYK [EATENbHOCTb B MHTEpecax rpaxaaHCKoro
obuiecTBa, y4acTBOBaTb B cCamoynpaBneHnn B 0bpasoBaTenbHOM OpraHn3aunm;

v' yMeHVe B3anMOENCTBOBATbL C COLMANbHLIMU MHCTUTYTaMN B COOTBETCTBUUN C UX
DYHKUMAMM N HA3HAYEHUEM;

v TOTOBHOCTb K 'yMaHUTapHOW 1 BONTIOHTEPCKON AesATENbHOCTMY;

2) nampuomu4ecKo20 80CNUMAaHUs:

v' cchopMMPOBaAHHOCTb POCCUIACKOW FpayKaaHCKOM MAEHTUYHOCTU, NaTPUOTU3MA;

v' LUEHHOCTHOE OTHOLWlEeHMe K [OCyAapCTBEHHbIM CUMBOMaM, OOCTMXKEHMSIM
POCCUICKMX YYEHBIX B 061acTn (PU3NKN N TEXHUKE;

3) Oyx08HO-HpPasCcmMeeHHO20 80CNUMaHUS:

v" cchopMMPOBaAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOrO NOBEAEHUS;

v/ CNOCOOHOCTb OUEHMBATb CUTyauuUd U MPUHUMATb OCO3HaHHble peLleHus,
OPUEHTUPYACb Ha MOparibHO-HPaBCTBEHHbIE HOPMbl U LEHHOCTWN, B TOM YuCre B
NesATenbHOCTN YYEHOTO;

v 0CO3HaHWe NMYHOro BKaaa B MOCTPOEHUE YCTOMYMBOro byayLuero;

4) acmemu4ecKko20 8ocrumaHus:

v/ 3CTeTMYEecKoe OTHOLLUEeHWE K MUpY, BKIOYasi 3CTETUKY Hay4yHOro TBOPYECTBa,

npucyLiero prsnyeckon Hayke;
5) mpydoeoeo socriumaHusi:

v' VMHTepec K pasnuyHbiM cdepamM npodeccuoHanbHoM AeaTeNbHOCTU, B TOM YnCne
CBA3@aHHbIM C (PM3MKOM M TEXHUKOW, YMEHME COBEpLLUATb OCO3HAHHbIN BbIGOP
Oyaywen npodeccun n peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MMaHbl;

v' TOTOBHOCTb W CMOCOOHOCTb Kk obpas3oBaHuiO M camoobpasoBaHuiO B obnactu
U3NKM Ha NPOTAXKEHNN BCEWN XKN3HMU;

6) 9Kos/102U4eCKO20 80CNUMAaHUS:

v" chopMMPOBaAHHOCTb  3KOJNIOrMYECKOM  KyNbTypbl, OCO3HaHWe rrnobanbHoro

XapakTrepa aKosriorm4ecknx npobnem;



v/ NnaHUpoBaHWE U OCYLLUECTBNEHNE OEWCTBUIN B OKpY)KaloLlen cpede Ha OCHOBe
3HaHUA Lienen yCToninBoro passBnTus YernoBeyecTBa;

v/ pacwmpeHue onbiTa AesiTeNbHOCTM 3KONTOMMYEeCKOW HanpaBrneHHOCTU Ha OCHOBE
UMEILLMXCA 3HAHUN NO PUSUKE;

7) UeHHoCcmu Hay4Ho20 o3HaHUs:

v' chOPMMPOBAHHOCTb  MWPOBO33PEHUsI, COOTBETCTBYHOLLENO  COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NHECKON HAYKMU;

v/ 0CO3HaHME LLEHHOCTU Hay4YHOW 4eATeNbHOCTUN, TOTOBHOCTL B NMPOLIECCE U3YYeHUs
PU3NKM  OCYLLECTBNATb MPOEKTHYID W  UCCredoBaTeNibCkyld OeATenbHOCTb
WHOMBMAYANbHO M B rpynne.

B npouecce OOCTWXEHUS JIUMHOCMHbIX Pe3ysibmamoe OCBOEHUS MporpaMmmbl Mo
du3mke Ons YpoBHSA  cpegHero  obuiero obpasoBaHus  y  oby4daromxcs
COBEpLUEHCTBYeTCA SMOUMNOHANbHbIN NHTENNEKT, npeanonararLwmmn
ChOpMUPOBAHHOCTD:

v/ CaMOCO3HaHWsi, BKITHOYaAKOLLEro CrnocobHOCTb MOHMMAaTb CBOE 3MOLMOHanbHoe
COCTOsIHME, BWOETb HanpasneHus pasBUTUA COBCTBEHHOW 3MOLIMOHANbHON
cepsbl, 6bITb YBEPEHHBIM B CEDE;

v/ caMoperynMpoBaHusi, BK/IOYAKOLEro CaMOKOHTPOSb, YMEHMEe NpPUHMMATb
OTBETCTBEHHOCTb 3a CBOE noBedeHuMe, CnoCOOHOCTb aganTMpoBaTbCs K
3MOLMOHarbHBbIM N3MEHEHNSIM N NPOSIBIIATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

v\ BHYTPEHHEN MOTMBALMK, BKIHOYAIOLLEN CTPEMIMEHME K OOCTVXKEHMIO Lenu wu
ycnexy, onTMMU3M, WMHULMATUBHOCTb, YMEHWe AelCTBOBaTb, UCXOOA M3 CBOUX
BO3MOXHOCTEWN;

v/ aMnaTuu, BKIHOYaKLWen CrnocoBHOCTb MOHMMAaTb 3MOLMOHANbHOE COCTOsIHME
APpYrux, yuuTblBaTb €ro npu OCyLecTBreHun obueHns, CcnocobHOCTb K
COYYBCTBUIO U CONEPEXNBAHMIO;

v/ coumarnbHbIX HaBbIKOB, BKITHYAKLWMUX CMOCOOHOCTb BbICTPaMBaTb OTHOLLEHUS C
Apyrumu noabMun, 3ab0TUTLCSA, NPOSABATL MHTEPEC U pa3peLlaTb KOH(NKTI.

MemanpeOmemHbie pe3ynbmambl OCBOEHUSI NporpamMmbl cpegHero obuiero
obpa3oBaHWs OOIMKHbI OTpaXaThb:
OBnageHve yHugepcarsbHbIMU 103HagamersibHbIMU 0elicmeusiMu:
1) 6a308bie nozu4yeckue 0elicmeus:
v caMOCTOSITENbHO dopmynupoBsaTtb n aKkTyanuanmpoBaTtb npobnemy,
paccMmaTpuBaTb €€ BCECTOPOHHE;
v’ onpegensatb LUenuM AeATenbHOCTW, 3ajaBaTb NapaMeTpbl U KPUTEPUU  UX
AOCTUXKEHUS;
v BbISIBNATb 3aKOHOMEPHOCTU U NMPOTMBOPEYNS B paccMaTpmBaeMbIX OU3NHECKUX
ABNEHNSX;
v’ paspabatbiBaTb NnaH pelleHnss npobrembl C Y4ETOM aHanm3a WUMELLMXCS
MaTepuarnbHbIX 1 HEMaTepuarbHbIX PECYPCOB;
v BHOCUTb KOPPEKTUBbI B AESATENbHOCTb, OLEHMBaTb COOTBETCTBME pe3yrbTaToB
Lensam, OLeHMBaTb PUCKM NOCNEACTBUIA AEATENBHOCTY;



v

v

KOOPAMHUPOBATbL M BbINOMHATL paboTy B YCNOBUSIX pearibHOro, BUPTYanbHOro U
KOMOMHMPOBaAHHOIO B3aMMOAENCTBUS;
pa3BMBaTb KpeaTMBHOE MbiLUNEHME NPU PeLLIEHUN XN3HEHHbIX Npobem.

2) basosble uccriefosameribckue delicmeusi:

v

v

v
v

BflageTb Hay4YHOW TEPMMUHOSIOIMEN, KMOYEBBLIMU MOHATUSMM M MEeToOaMu
o13nMYeCcKomn HayKu;

BNageTb HaBblkaMu y4ebHO-MccrnenoBaTenNbCKOM M NPOEKTHON AEATENbHOCTU B
obnactn ou3nkn, CNOCOBHOCTLIO M FOTOBHOCTBID K CaMOCTOSATENbHOMY MOMUCKY
METOAOB peLleHus 3agad (puandeckoro cogepkaHus, NPUMEHEHUO PasnnyHbIX
METOAOB MNO3HAHUS;

OCYLLECTBMAATb pasnuyHble BUObl AEATENbHOCTU MO MOSYyYEHUKO HOBOrO 3HAHUSA,
ero MHrtepnpeTtauuu, npeobpasoBaHUO N NPUMEHEHUIO B PasfnU4YHbIX Y4E€OHbIX
CUTyaumsix, B TOM Yncne Npu co3gaHnmn y4ebHbiX NPOeKToB B obnactn pusnku;
BbIABNATb MPUYNHHO-CIEACTBEHHbIE CBA3M UM aKTyanusanpoBaTb 3agady,
BblABUraTb MMNOTe3y €€ pellueHnd, HaxoaAuTb aprymMeHTbl ONnA [oKa3aTenbCTBa
CBOMX YTBEPXOEHUW, 3a4aBaTb NapameTpbl N KpUTepun peLleHus;
aHanM3npoBaTb NOSyYeHHble B X04e peLleHns 3agadn pesynbtatbl, KPUTUYECKN
OLeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3MPOBATh M3MEHEHME B HOBbIX YCMOBUSIX;
CTaBuTb W opmynupoBaTb COBCTBEHHble 3agauM B obpasoBaTesibHOM
AeATENbHOCTU, B TOM YnCE NPpU N3ydeHUN OU3NKK;

AaBaTb OLIEHKY HOBbIM CUTyauUMsM, OLLEHNBATbL NPUOOPETEHHbLIN OMbIT;

yMeTb NEpPEHOCUTb 3HaHMs N0  (U3NKE B  NpaKTU4Yeckyr obnactb
XU3HeOesaTenbHOCTY;

YMEeTb MHTErpupoBaTh 3HAHUS U3 Pa3HbIX NpeaMETHbIX obnacTewn;

BblABUraTb HOBble UAEN, Npeasiaratb OPUrMHasnbHble NOAX0Abl U PeLUeHUs;
CTaBuTb NPOBNeMbI U 3agayn, AONyCKaloLwwmne anbTepHaTUBHbIE PELLEHUS.

3) paboma ¢ uHgbopmayueu:

v

BNageTb HaBblkaMW MOMyYeHUs UHpopMaLMM (U3MYECKOro COAep)KaHuUs U3
WUCTOYHMKOB pPasHbIX TUMOB, CaMOCTOSTESNIbHO OCYLEeCTBNATb MOWUCK, aHanus,
cucTteMaTmsauuio U MHTepnpeTauuio MHpopMaunm pasnnyHbiXx BUAOB U (OOPM
npeacraBneHus;

oLeHMBaTb JOCTOBEPHOCTb MHGOpMaLuK;

Ncnonb3oBaTh CpeacTBa MHPOPMAaLMOHHBIX U KOMMYHUKALMOHHbLIX TEXHOMOMIA B
PELUEHNN KOTHUTUBHBIX, KOMMYHWUKATUBHbIX W OPraHM3auuMoOHHbIX 3agay C
cobntogeHnem TpeboBaHUA 3ProHOMUKW, TEXHUKM 6e30MacHOCTWN, TUMMEHDI,
pecypcochepexeHns, npaBoBbIX M ITUYECKMX HOPM, HOPM MHEOPMALMOHHOM
©e3onacHocTy;

co3faBaTb TEKCTbl (PU3NYECKOro coaepXaHnsa B pasfnuyHbIX popmaTtax ¢ y4ETOM
Ha3Ha4YeHna uHdopMauMM W LeneBon ayautopun, BblbUpass onTUMarbHYHO
dopMy nNpeacTaBfeHns U BU3yanuaaumn.

OBnapgeHue yHugepcarsbHbIMU KOMMYHUKamueHbIMU OelicmeusiMu:
1) obweHue:

v
v

OCYLLLECTBNATb 06LLEHNE Ha ypoKkax (OU3NKU 1 BO BHEYPOUHON AESATENBHOCTMY;
pacno3HaBaTb NPeANOChINKN KOHPIUKTHBIX CUTyaUniA U CMSrYaTb KOHAIUKTDI;



v

pasBépHyTo M JNIOrMYHO un3naratb CBOK TOYKY 3peHuda C UCNOJIb30OBaAHUEM
A3bIKOBbIX CPEACTB,

2) coemecmHasi 0esimesibHoCMhb!

v

v

NOHMMATb M MCMNOMb30oBaTb MNPEUMYLLECTBA KOMaHAHOM W MHAWBUOYaANbHOW
paboThl;

BblbupaTb TEMATUKy M MeToAbl COBMECTHbIX AENCTBMMA C YYETOM 0OLWMX
WHTEPECOB, N BO3MOXHOCTEN KaXKAOro YsfieHa KOMnekTuBea;

npuHMMaTtb  UENnM  COBMECTHOW  OEATENbHOCTW,  OpraHu3oBbiBaTb U
KOOpOMHMpPOBaTb LEUCTBUA MO €€ LOCTUXKEHMUIO: COCTaBNATb MiaH OEeWCTBUN,
pacnpefensats ponn C y4€TOM MHEHMMA YYaCTHWUKOB, OOCyxaaTb pe3ynbTaTtbl
COBMECTHOM paboThl;

OLEeHMBaTb Ka4yeCTBO CBOEro BKMada M Kaxgoro y4yaCTHWKa KOMaHObl B 06LMK
pesynbTaTt No paspaboTaHHbIM KPUTEPUSM;

npegnaratb HOBble TMPOEKTbl, OuUeHMBaTb MAeM C MNOo3NUMM  HOBU3HDI,
OPUIMMHANBHOCTU, NPaKTUYECKON 3HAYMMOCTH;

OCYWeCTBNATbL  MO3UTMBHOE CTpaTerndyeckoe nosedeHMe B PasfnUyHbIX
CUTyaumsiX, NPOSABNATbL TBOPYECTBO 1 BOObpaxkeHue, 6bITb MHULMATUBHBIM.

OBnageHvie yHugepcarsbHbIMU peaynsimugHbiMu delicmeusiMu:
1) camoopeaHu3auusi:

v

<

v
v

CaMOCTOATENbHO OCYLLECTBNATL MNO3HaBaTESbHY AEATENbHOCTL B obnacTtu
dU3NKM 1M acTPOHOMMUM, BbISBMATL NPobGnemMbl, CTaBuUTb M OPMYNUPOBaTb
COOCTBEHHbIE 3a4a4u;

CaMOCTOATENbHO COCTaBMATb MNMaH peLleHns pacyYETHbIX U Ka4eCTBEHHbIX 3a4au,
nnaH BbINOMIHEHNA NpakTU4eckon paboTbl C YY4ETOM MMEILIUNXCS PEecypcoB,
COBCTBEHHbIX BO3MOXHOCTEN M NPeanovTEHNI;

AaBaTb OLEHKY HOBbIM CUTyaLUsIM;

pacwmpsaTb pamkn y4ebHOro npegmeTa Ha OCHOBE JIMYHbBIX NPEeANOYTEHNN;
Aenatb OCO3HaHHbIA  BbIOOpP, aprymeHtMpoBatb ero, OpaTtb Ha cebsa
OTBETCTBEHHOCTb 3a peLLeHue;

oL€eHMBaTb NPUOBPETEHHbLIN ONbIT;

cnocobcTBoBaTh POPMUPOBAHUIO U MPOSABIEHUIO 3pyanLmMM B 06r1actn ounsmnku,
NOCTOSIHHO MOBbILWATL CBON 06pa3oBaTenbHbIN U KYNbTYPHbIN YPOBEHb;

2) caMOKOHMPOI/b:

v

v

v
v

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTMBbLI B [OEATENbHOCTb,
OLleHMBaTb COOTBETCTBME PE3ynbTaToB LEensm;

BNafeTb HaBblkamMu No3HaBaTENbHON pednEeKCUN Kak OCO3HaAHUS COBepLUaeMbIX
AENCTBUI U MbICIIUTESNbHBIX NPOLIECCOB, UX Pe3ynbTaToB U OCHOBAHWUN,
ncrnonb3oBaTb MNPUEMLI pednekcum Ond OueHKM cuTyauun, Bblibopa BEPHOro
peLleHns;

OLIEHUBATb PUCKN U CBOEBPEMEHHO NPUHMMATb PELLEHUS MO UX CHUXKEHWIO;
npUHMMaTb MOTMBbI W aprymeHTbl [ApyrMx npu aHanude pesynbTtaToB
DesTenbHOCTY;

3) npuHsamue cebs u dpyaux:

v

NnpUHNMMaTb cebs, NoHnMasi CBOM HeQOCTaTKN M JOCTOUHCTBA;



v\ npyHUMaTb MOTMBbI W apryMeHTbl ApYyrux npuv aHanuse pesynbTaToB
AEeATENbHOCTY;
v/ npu3HaeaTb CBOE NMpaBo W1 NPaBo APYrMX Ha OLUMOKY.

lpedmemHbie pe3ysbmambl OCBOEHWs MporpamMmmbl no dusmke. B npouecce
n3yyeHus Kypca Kypca usukm yrnybneHHoro ypoBHs B 11 knacce obydarowmmncs
Hay4uTCS:

v noHumame posib (bU3UKU B 3KOHOMUYECKOW, TEXHONOrMYeCcKown, couuanbHoOu u
3TUYEeCKON cpepax [OeATeNnbHOCTM YernoBeka, poSfib U MecTo (pusmkn B
COBPEMEHHON Hay4YHOW KapTMHE Mupa, POSfib acTPOHOMUM B MNPaKTUYECKOWN
AEATENbHOCTM 4enoBeka W JarbHenweM Hay4YyHO-TEXHUMYECKOM  pPa3sBuUTUM,
3Ha4yeHune onucarternbHoNn, cucTeMaTusnpytoLLen, 0O BACHUTENBHOM "
NPOrHOCTUYECKOM  (PYHKUMW  PM3MYECKOM  Teopum —  9NeKTpOaUMHaMUKW,
cneynanbHOW TeOpUM OTHOCUTESIbHOCTWU, KBAHTOBOW (PU3MKK, POSib PU3NYECKOW
Teopun B pOpMMUPOBaHUN NpeLCTaBNeHMn O (PU3NYECKON KapTUHE MUupa, MecTo
PU3NYECKON KapTUHbI MUpa B 0OLLEM psay COBPEMEHHbIX €CTEeCTBEHHO-Hay4YHbIX
npeacrasnieHnin o Npupoae;

v’ pasnuyame ycriogusi NPUMEHUMOCMU MOAeneit (U3NYeckux Ten W NpoLIEeCcCoB
(ABNEeHun): OOHOPOAHOE 3NEKTpUYeckoe W OOHOPOOHOE MarHUTHoe nong,
rapMoHun4yeckme konebaHusi, MaTeMaTUyecKUn MaATHUK, naeanbHbli NPY>KUHHbIV
MasTHUK, FrAapMOHUYECKME BOJHbI, MAeanbHbI KonebaTenbHbIN KOHTYp, TOHKas
nnH3a, Modenen atoma, aTOMHOMO g4pa 1 KBaHTOBOW MOJENN CBETa;

v' pasnuyampb ycnosus (rpaHviLbl, 0B6MNacT) NPUMEHNMOCTMN (PU3NYECKMX 3aKOHOB,
NOHUMaTbL BceoOLWNn xapaktep (PyHOaMeHTalbHbIX 3aKOHOB M OrpaHWYeHHOCTb
MCMNOMb30BaHUS YaCTHbIX 3aKOHOB;

v’ aHanusuposamb U ObOBLACHAMbL 3NEKTPOMArHUTHbIE MNPOLECChl W ABMEHMS,
MCNONb3yS OCHOBHbIE MOSIOXEHUA W 3aKOHbI ANEKTPOAUHAMUKM WU crneunanbHOn
TEOpPUN OTHOCUTENIbHOCTU (3aKOH COXpPaHEHUSs SNeKTPUYecKoro 3apsga, cuna
Amnepa, cuna JlopeHua, 3aKOH 3neKTpoOMarHUTHOW MHAOYKuMKW, npasuno JleHua,
cBasb JOC camMOMHOYKUMM B OMNeMeHTe 3NEeKTPUYECKOW Lenn CO CKOPOCTbIO
M3MEHEHNS Cunbl TOKa, MOCTynaTbl cneynanbHOW Teopuu OTHOCUTENBbHOCTU
OWHLITENHA);

v’ aHanusuposamb U OBOBLSCHSMb KBAHTOBbIE MPOLECCHI W SBMEHWUS, MCMOMb3ys
NOSNIOXXEHUS1 KBaHTOBOM (PU3MKM (ypaBHEHMEe OJInHWTenHa aAna dgoTtoaddekTa,
nepBbii U BTOpoW nocTynatel bopa, NpyHUMN COOTHOLWEHNA HeonpeaenéHHoCTeN
"enseHbepra, 3aKOHbl COXpPaHEHUS1 3apsiA0BOrO M MacCOBOrO YMcen U 3Heprun B
AfepHbIX peakuusx, 3aKOH paguoakTUBHOMO pacnaja);

v’ onuceieamb  ¢busuyecKue pPouecchl U SA6MAEHUS, WCNONb3ys  BENYUHBI:
HaNPsHXKEHHOCTb 3NEKTPUYECKOro nosis, noTeHuuan 3nekTpocTaTU4ecKoro nons,
pPa3HOCTb MOTEHLMANoB, 3MEKTPOABMXKYLLAs cuna, WHAYKUUS MarHWTHOro nong,
MarHUTHbIA MOTOK, cuna Amnepa, WHOYKTUBHOCTb, 9MEKTPOABMXYLLAs cuna
CaMOVHAYKUNKN, SHEPTUS MarHUTHOrO MOMs MPOBOAHUKA C TOKOM, PENATUBUCTCKUN
UMNYNbC, MNOSIHAA JHEeprus, 3Heprns Nokos CBOOOAHOW YacTuubl, 3HEprna u
nMnNynbc oOTOHA, MacCoBOE YUCIO U 3apsag aapa, SHEPrusa CBA3N S4pa;

V' 06BACHAMb 0CO6EHHOCMU MPOMEeKaHUs (hUUYECKUX S8/IeHULI: 3NeKTPOMarHUTHas
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WHOYKUMS, CaMOMHAOYKUMS, Pe30HaHC, WHTepdepeHuns BOSH, Audpakums,
Aucnepcus, MNosiHoe BHYTPEHHeEe OTpaxeHue, (OTOINEKTPUYECKMn 3ddeKT
(dboTOahhekT), anbda- wn 6beta-pacnagbl gaep, ramma-usnyyvyeHve agep,
ounanyeckme NPUHUUNbLI CrekTpanbHOro aHanmsa u paboTbl nasepa;

ornpedesniasme HanpaBneHne WHOYKUUMWM MarHMTHOro nomns NpOBOAHMKA C TOKOM,
cunbl AMnepa u cunel JlopeHua;

cmpoumb u30bpaxeHue, cO3haBaeMoe MSIOCKUM 3epKarioM, TOHKOW NUH30M, U
paccYnTbiBaTb €ro XapakTEPUCTUKM;

MPUMEeHsIMb OCHOBOroaz2aruue acmpoHOMUYEeCKUE MOHAMUS, TEOPUN N 3aKOHbI
ANns aHanuaa u 06bsCHEHMs PU3MYECKNX MPOLLECCOB, NMPOUCXOAALWMNX B 3BE3aAaX, B
3BE3HbIX CUCTEMAX, B MeEXranakTuy4eckom cpeae; OBWKEHUA HebecHbIX Ten,
aBonounn 38€3a 1 BceneHHow;

npoeodumes  uccriedogaHue  3asucumMocmel  (puU3UYECKUX  8EJIUYUH  C
NCMNOMb30BaHMEM MPSAMbIX WU3MEPEHWUN, MPU ITOM KOHCTPYMpPOBaTb YCTAHOBKY,
dumKcmpoBaTb pe3ynbTaTbl NONTYYEHHOW 3aBUCUMOCTU (OU3NYECKMX BENUYNH B BUAOE
rpacpukoB ¢ y4ETOM abCOMOTHBIX NOrPeLIHOCTEN U3MEPEHUI, AenaTb BbiBOAbI MO
pesynbTartam UCCreaoBaHns;

rpoeoOuUMb KOCBEHHbIE U3MEPEHUS (bU3UYECKUX 6€/IUYUH, Npu 3TOM BblbupaTtb
ONTUMarnbHbIK METOL W3MEPEHMUs, OueHMBaTb abCOMTHbIE M OTHOCUTESbHbIE
MOrpeLLUHOCTU NPSAMbIX U KOCBEHHbIX N3MEPEHWIA;

npogodume OfNbiMbl 0 POBEPKe MpPedrIoKeHHOU aurnomesbl: NnaHupoBaTb
9KCNEpPUMEHT, cobupaTb SKCMEepPUMEHTAmNbHYK  YCTaHOBKY, aHanuanpoBaTb
noflyYyeHHble pe3ynbTaTbl U AenaTh BbIBOA O CTaTyce NpeanoXXeHHON rmnoTessbl;
onucbi8ame MemoObl MOJTyYEeHUS] Hay4YHbIX aCMPOHOMUYECKUX 3HaHUU;
cobnrodamb npasuna 6ezornacHo2o mpyda Npu NPOBEAEHUN WUCCNeLoBaHWA B
pamMkax y4yeOHOro aSKCnepuMeHTa, npakTuKyma u yd4ebHO-uccrnegoBaTenbCKoOn U
NPOEKTHON [OeATEeNbHOCTU C  WUCNONb30BaHMEM W3MEPUTENbHbIX YCTPOWUCTB U
nabopatopHoro o6opyaoBaHus;

pewampb pacyémHble 3a0a4qyu C SIBHO 3a4aHHOM W HESIBHO 3afdaHHOW hu3ny4ecKon
MOLENbI: Ha OCHOBaHWW aHanu3a YycrioBusi BbliOMpaTb uanyeckme Mopenu,
oTBevyawwme TpeboBaHMAM  3agjauKn, NPUMEHATb  POPMYynbl,  3aKOHbI,
3aKOHOMEPHOCTM UM nNoCTynaTtbl U3NYECKMX TEOPUA MNpPU  UCMNOSIb30BaAHUU
MaTeMaTUYECKMX METOAOB peLUeHMs 3adad, NpoBOAUTb pacyE€Tbl HA OCHOBAHWM
UMEIOLLNXCH AaHHbIX, aHanuanpoBaTb pe3ynbTaTbl M KOPPEKTUPOBATb METOAbI
peLLEeHNs C Y4ETOM MOSTyYEHHbIX Pe3ynbTaToB;

pewamb KadyecmeeHHble 3ada4yu, Tpelbyllne MNpUMEHEHUs 3HaHWA U3 pasHbiX
pasgenoB Kypca OM3vKM, a TakKe WHTerpaumm 3HaHui u3 gpyrmx npegmMeToB
€CTECTBEHHO-HAY4YHOro LMKIa: BbICTpamMBaTb NOMMYECKYHO LIEMOYKY PacCy>KOAEHUN C
NCMNOMb30BaHMEM U3YYEHHbIX 3aKOHOB, 3aKOHOMEPHOCTEN N (PUBNYECKUX ABIEHUN;
ucronb308ame mMeopemuyeckKue 3HaHusi ans o6bACHEHUS OCHOBHbLIX MPUHLMMNOB
paboTbl M3MepPUTENbHbLIX NPUOBOPOB, TEXHUYECKUX YCTPOWUCTB U TEXHOMOTMYECKMX
npoLeccos;

rnpueoOums rpumMepbl 8ksiada POCCUUCKUX U 3apybexHbIX y4YEHbIX-(hU3UKO8 B
pasBuMTME Haykn, B OOBbSICHEHME NPOLECCOB OKPYXXalLWero mupa, B pasBuTME
TEXHUKN N TEXHONOMNN;



aHanusupoeame U oueHusame rocredcmeusi ObITOBOM W MPOU3BOACTBEHHON
NeATenbHOCTN YenoBeka, CBA3aHHOW C oM3MYeCKMMKU npoLeccamMn, C MNo3numin
9KONOrM4ecKom BGesonacHocTw, npeacraBneHnn o] pauMoHanbHOM
NPUPOAONONb30BaHNW, a Takke pasyMHOM MCMNOMb30BaHUN OAOCTUXKEHUN HayKu U
TEXHONOrMM AN AanbHenLWwero passmTmsa YenoBeyeckoro obLlecTsa;

MPUMEHSIMb  passiuyHblie crnocobbl pabombl ¢ uHgopmauuel HU3NYECKOro
codepaHusi C UCNOSib30BaHWEM COBPEMEHHbIX WMH(POPMAaLMOHHBIX TEXHOMOMMNn,
npy 3TOM UCMOMb30BaTb COBPEMEHHblE WHMOPMAUMOHHbIE TEeXHONorMM Ang
noucka, nepepaboTkKm U nNpeabsBrneHnMs Y4ebHOM U HaY4YHO-MONYMSPHOM
MHOpMaLNK, CTPYKTYPUPOBAHNA U NHTeprpeTauum MHopMaunm, nornyyeHHon ns
PasfIMYHbIX UICTOYHUKOB, KPUTUYECKN aHanM3MpoBaTh NosydaemMyo HopMauuio u
oueHMBaTb €€ [OOCTOBEPHOCTb KaK Ha OCHOBE MMEKLWMXCA 3HAHWW, Tak M Ha
OCHOBE aHanu3a UCTOYHMKa MHopmaumu;

rposieriimb opaaHu3ayUoHHble U ro3HagamersibHble YMeHUSI CaMOCTOSTENbHOro
npnobpeTeHns HOBbIX 3HaAHUK B Mpouecce BbLINOSIHEHUS MPOEKTHbIX U y4ebHo-
nccnegoBaTtenbCckux pabor;

pabomamb 6 2pynne C WCMNOSIHEHMEM Pas3fnyHbIX CcouMarnbHbIX — ponen,
nnaHupoBaTb paboTy rpynnbl, pauMoHarnbHO pacnpefensTb OeATeNbHOCTb B
HecTaHOapTHbIX CUTyauusX, OLEHUBaATb BKIa[ KaXxdoro M3 y4acTHUKOB rpynnbl B
peLLeHne paccmaTpuBaemon Nnpobnemsi;

nposieniims  mMomueayuro K 6ygywen npodeccuoHanbHOW AeATenbHOCTU Mo
crneumnanbHOCTAM (PU3NKO-TEXHUYECKOTO NPOdUIs.

COAEPXAHUE YYEBHOIO NMPEAMETA

«Tabnuua pacnpegeneHus KonmyecTsa 4acoB»
Ha YpOBHE COMOCTaBMNEHMS YacoB B NPUMEPHON U paboyei nporpamme

Ne n/n Paspenbl, TeMbl KonuyecTtBO 4YacoB
SNEKTPOOUHAMUKA 51
1.1 |[1OCTOSAHHbIN 3NEKTPUYECKNN TOK 19
1.2 |MarHutHoe none 13
1.3 |OnekrpomarHetusm 9
1.4 |Uenn nepemeHHOro Toka 10
2 |QNNIEKTPOMAITHUTHOE U3NYYEHUE 43
2.1 |N3ny4yeHune n NpUEM 3NeKTPOMarHUTHbIX BOSH 7
paguo- n CBY-gnanasoHa
2.2 |['eomeTpuyeckas ontuka 17
2.3 |BonHoBas ontuka 8
2.4 |KsaHTOBasi TeOpnA INEKTPOMArHUTHOIo 11
N3nyyYyeHnsa n BellecTea
3 |®U3UKA BbICOKUX B3HEPIMHA 16
3.1 |Punsnka atomHoro sapa 10
3.2 |OnemeHTapHble YacTuubl 6
4 |QJNIEMEHTbI ACTPO®PU3UKU 8
4.1 |3Bontouusa BcenenHon 8
5 |OBOBLWAKLWEE NOBTOPEHUE 27




Ne n/n Paspensl, TeMbl KonuuecTtBO 4yacoB

6 |®PU3INYECKUU NPAKTUKYM 20
UTtoro 165

YyeOHO-TEMaAaTUUYECKUNA NNaH

KonuyecTtBO 4yacoB
Ne Ha3BaHue Tembl obLe KP P neP
e
1. | ANIEKTPOOAMNHAMUKA 51 5 3 -
2. | SNIEKTPOMAITHUTHOE 43 5+1 agm 4 -
N3NYYEHNE
3. | PU3MKA BbICOKUMX SHEPI W 16 1 1 -
4. | OIEMEHTbBI ACTPO®UN3NKA 8 - - -
5. | OBOBLWAKLUEE 27 - - -
MOBTOPEHUE
6. | PUSNYECKNN MPAKTUKYM 20 - - 10
Utoro 165 11+1 8 10
aam

QNEKTPOOUHAMMUKA (51 4)

MocTOAHHbLIN 3neKkTpUyYeckun Tok (19 4)

ONEKTPUYECKMI TOK. YCNOBUS BO3HUKHOBEHMUS anekTpuyeckoro Toka. Cuna toka. CBssb
CUIbl TOKa C HanpaBfEHHOW CKOPOCTbiO. MOCTOSAHHBIN 3NEKTPUYECKU TOK. Ycrosue
CyLLEeCTBOBaHUSA MOCTOSIHHOrO Toka B MpoBoAHMKe. MICTOYHMK Toka. [anbBaHMYecKui
anemeHT. CTopoHHMe cunbl. 3AC wnctoyHMka TOKa. 3aBMCUMMOCTb CUMbl TOKa B
NPOBOAHUKE OT MPUMOXEHHOrO K Hemy HanpsbkeHus. ConpoTuBrieHWe MPOBOAHMKA.
3akoH Owma pans ogHopogHoOro npoBoAdHuWKa. BonbT-amnepHast xapakTepucTuka
NPOBOAHUKA. 3aBUCMMOCTb COMPOTUMBMNEHUSA OT T[EeOMETPUYECKMX pasMepoB U
mMatepuvana npoBoAHWMKa. YgenbHoe conpoTtuBrieHne. Pesnctop. 3aBMCUMMOCTb
yOenbHOro conpoTUBEHUS NMPOBOAHUKOB OT TemnepaTypbl. YAenbHOoe CcOonpoTUBIEHNE
NnoslynpoOBOAHUKOB. CobcTtBEHHasd NPOBOANUMOCTb NONYNPOBOAHNKOB.
CeepxnpoBoammocTtb. Kputuyeckasa temnepatypa. OTnuume LBUMXKEHUA 3apsPKEHHbIX
YacTuy, B NMpPoOBOAHMKE M cBepxnpoBogHuke. WM3otonuyecknn adpdekt. Kyneposckue
napbl. CoegmHeHns npoBogHukoB. O6Liee conpoTMBNEHWE npu nocrnegoBaTesiLHOM
COEOVHEHMM NMPOBOAHMNKOB. JNeKTpnyeckas NpoBOANMOCTb NPOBOAHMKA.
MpoBoanMOCTb uenu npu napannenbHOM coeauHEeHUn NPOBOOHUKOB.
M'MaopoaMHamuyeckas aHanormsi nocrnegoBaTernibHOro M napanfenbHOro COeANHEHUN
npoBogHuKkoB. CMellaHHOEe COeauHEHME MPOBOAHWUKOB. JNEKTPUYECKME CXEMbI C
nepemMbldkamu. MOCTUK YUTCTOHA.

3amKHyTasi uenb C OAHNUM UCTOYHUKOM Toka. 3akoH OmMa gnsa 3aMKHYTOW Lienn C OAHUM
NUCTOYHMKOM. Curna ToKa KOPOTKOro 3amblkaHus. 3aMKHyTas uUerb C HECKOSTbKUMU
NCTOYHMKaMM Toka. 3akoH Oma ans uenu ¢ HeCKONbKMMUM UCTOYHMKaMK Toka. Pacuet
CUIbl TOKA W HaNpshKeHUs1 B ANIEKTPUYECKMX LiensaX.




LincppoBble 1 aHanorosble anekTpuyeckne npubopbl. AMnepmeTp. LLUyHT. BonbTmeTp.
Ho6aBoyHoe conpoTuBreHune. BknoyeHne amnepmeTpa 1 BonbTMeTpa B Lenb. PaboTta
3MEeKTPUYECKOro TOoKa. TennoBoe AENCTBUE INEKTPUYECKOro Toka. 3akoH [xoyns-
JleHua.

MoLLHOCTL 3nekTpuyeckoro Toka. [lepegaya SnNEKTPO3IHeprMM OT  UCTOYHMKA K
notpebutento. MakcumanbHas MOLWHOCTb, nepedaBaemasi notpebutento. [loTepwu
MOLUHOCTM B  MNOABOAAWMX  NPOBOAAX.  OMEKTPONUTbl.  ONeKTponutTuyeckas
avccounauma. dnektponus. 3akoH Papages. NMoctosHHaa Papages. OO6beaMHEHHbIN
3akoH ®apapes. [NpuMeHeHne anekTponnsa B TEXHUKE.

MarHutHoe none (13 4)

[MocTosiHHbIE MarHuTbl. MarHntHoe none. OnbiT OpcTtega. Bektop MarHMTHOM
nHaykumn. [NpaBuna OypaBuyMka W nNpaBoOW pykn Ana npsiMoro Toka. [lpuHumn
cynepno3uumun. lNpaBuno GypaBymka ONS BUTKA C TOKOM (KOHTYpPHOro Toka). JlnHum
MarHuTHOM MHaykumn. M'mnotesa Amnepa. 3eMHON MarHeTU3M.

[encrteme MarHMTHOro Nonsd Ha NPoOBOAHMK C TOKOM. 3akoH Amnepa. [MpaBuno nesown
pykun. Pamka ¢ TOkKOM B OQHOPOAHOM MarHMTHom none. OgHopogHOe MarHUTHOE rnorne.
CobctBeHHass wuHAykums. [MpyvHUMnManbHOE YCTPOWCTBO — 3NEKTPOU3MEPUTENBHOIO
npubopa u oanektpoasuraTens. [enctesme MarHUTHOrO MONs Ha ABMXKyLUMECH
3apsbkeHHble Yactuubl. Cuna JlopeHua. lNpaBuno nesown pyku. nockue TpaekTopumn
OBWKEHUS 3apsKeHHbIX YacTul B OAHOPOOHOM MarHMTHOM norne. Macc-cnekTporpadd.
MprHLUMN N3MEepPEHNsT MacC 3apskeHHbIX YacTuy. LInknoTpoH. [BmxeHne 3apsKeHHbIX
YacTuy, B OAHOPOAHOM MarHMTHOM none. OCO6EHHOCTU OBUKEHUSA 3apSXKEHHbIX YacTuy,
B HEO4HOPOAHOM MarHMTHOM none. PagmauunoHHble nosica 3emnu. Baaumopencreue
3NEeKTPUYECKNX TOKOB.

MarHnTHbIn NoToK. Pabota cunbl AMnepa npu nepemeLleHnn npoBogHMKa C TOKOM B
MarHUTHoOM none. WMHAYKTMBHOCTb KOHTypa C TOKOM. JHEprus MarHUMTHOro nons.
MarHuTHoe nofie B BellecTBe. [uamarHeTuku, napamarHeTukn, eppomMarHeTuku.
MarHuTHaa npoHuuaemocTtb cpedbl. uamarHeTnam. MNapamarHetnam. deppomarHeTmk
BO BHeLUHEM MarHUTHOM none. OctaTtoyHass HaMarHMYeHHOCTb.

AnekTpomarHeTusm (9 4)

PasgeneHne pasHOMMEHHbIX 3apsoB B MPOBOAHUKE, OBUXKYLLEMCHA B MarHUTHOM Mofe.
OOC vHayKumn. DnekTpomMarHUTHas UHOYKUMS. 3aKOH 3NEeKTPOMarHUTHOM WHOYKUUW.
MpaBuno JleHua. Cnocobbl nonyyYeHns WHAYKUMOHHOro Toka. OnbiTel Papages.
CamonHgykums. OnbIT MeHpn. 34C camomHaykumn. TOKM 3aMblKaHUS U pa3MblKaHUS.
Bpemsa penakcauumun. icnonb3oBaHWe 3neKTpoMarHUTHOW WHOYKUMW. TpaHcdopmaTtop.
KoadhdpumumeHT TpaHcopmaumu. MNosbiwaoLmin 1 NOHMXKaLWUMN TpaHcopMaTopsbl.
OneKkTpoMarHMTHas MHOYKUMA B coBpemMeHHon TexHuke. O0C B pamke, BpawjaroLencs
B OOHOPOAHOM MarHMTHOM none. [eHepaTop nepemeHHoro Toka. [loTepwm
9NEKTPO3HEPrUN B NMHUAX anekTponepedayn. Cxema nepefadn dnekTpo3Heprum
notpeburento.

Llenn nepemeHHoro Toka (10 4)

lMpeacraBneHne rapmMoHMYeckoro konebaHms Ha BEKTOpHOW anarpamme. MrHoBeHHoe
3HaveHue HanpsxeHna. ®asa konebaHmn. HavyanbHasa asa konebaHun.

CnoxeHune OByx konebanwn. Pesnctop B uenun nepemMeHHoro Toka. [dencrtsytouiee
3HayeHne curnbl NepeMeHHOro Toka. AKTMBHOe conpoTmBneHne. Paspsagka
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KoHOeHcaTtopa. Bpemsi penakcaumm R—C-uenu. 3apsigka KoHaeHcaTtopa. TokK
cMmeweHns.  MarHutoanekTpuyeckad  MHOYKUusS.  EMKOCTHOe  COnpoTMBIEHME.
NHaykTnBHOE conpoTtmBneHue. CpegHee 3HaYeHWE MOLLHOCTM MEPEMEHHOro TOKa B
KaTyLlKe 3a nepuog.

CBobofHble rapMOHUYECKME OfEKTPOMarHUTHble KonebaHms B KonebaTtenbHOM
KOHTYype. QHeproobmMeH mMexay aneKTpnu4ecknm n MarHnTHoeiM nonamun. KonedatenbHbln
KOHTYp. ®opmyna TomcoHa. BbIHYyXOeHHble OneKkTpoMarHuTHble KonebaHus B
KonebatenbHOM KOHType. BekTopHas pawmarpamma gns konebaTenbHOro KOHTypa.
MonHoe conpoTMBrEHME KOHTypa nepeMeHHOMYy ToKy. Pe3oHaHC B konebatenbHOM
KOHType. cnonb3oBaHne siBeHns pe3oHaHca B paguoTeXHUKE.

CobcTBEHHaAss  MpoOBOAMMOCTb  MONYNpPoOBOAHMKOB.  [lpumecHas  npoBOAUMOCTb.
[loHOpHbIE M akuenTopHble Npumecu. [lonynpoBogHMKN n- 1 p-Tuna. p—n-llepexoa.
BonbT-amnepHaa xapakTepuctuka p—n-nepexoga. [lonynpoBOgHUMKOBBIN  OMOL.
BoinpamneHve nepemeHHoro Toka. OgHoO- 1 ABYXMONynepuoaHoe BbINpSMIIeHne. n—p
—n- W p—n—p-TpaH3UCTOpbl. Ycunutenbs Ha TpaH3uctope. [eHepatop Ha
TpaH3ucTope.

ANEKTPOMAITHUTHOE U3JNTYYEHMUE (43 4)

M3nyyeHue u npuem aneKTpOMarHMTHbIX BOSH paguno- u CBY-gnanasoHa (7 4)
OnekTpomarHuTHble BOSHbl. OnbiT epua. M3nyyeHne SnNeKTPOMarHUTHBLIX BOJH.
[MNOTHOCTL SHEPrNKN SNEKTPOMAarHUTHOro Nons.

bBerywas rapmMoHuyeckas onekTpoMarHutHasa BosiHa. [nuHa BOMHbI. YpaBHEHUs
HaNPSPKEHHOCTM 3NEKTPUYECKOro MOoNs M WHAYKUMS MarHUTHOro nonsa ansa Geryuwien
rapmMoHn4eckomn BosHbl. [Nonapusaunsa BonHbl. MHTEHCMBHOCTb BOMHBIL. [1OTOK 3Heprumn
N MAOTHOCTb MOTOKA SHEPIUN SNEKTPOMarHUTHOW BOJSTHbl. 3aBUCUMOCTb MHTEHCUBHOCTU
3NEeKTPOMAarHUTHON BOSTHbI OT PACCTOSAHUS 40 UCTOYHUKA U3STyYEHUST U €r0 YacToThl.
[aBneHve u uMNynbC 3NEKTPOMArHUTHOW BOMHbI. KM3mepeHue paBneHusa cseTa.
paHunubl Ananas3oHOB ANWH BOSMH (4acTOT) CNeKTpa 9MNeKTPOMarHUTHbIX BOMH W
OCHOBHblE€ WCTOYHUKM U3MyYEHUA B COOTBETCTBYHOLMX AnanasoHax. [MpuHUunbl
pagunocesasn. Bugbl paguocsasn. Paguonepepada. Mogynauma nepegaBaemMoro
curHana. AmnauMtygHas W yactoTHaa  mogynauus.  [puHumMnmuanbHas  cxema
nepegaryuka amMnnMTyaHO-MOAYIMPOBAHHbIX koneb6aHui. Paguonpuem.
HeTekTnpoBaHue curHana. Cxema NnpocTenLlero paguonpmuemMHuka.

FeomeTpuyeckas ontuka (17 4)

BonHa Ha NnoBepXHOCTU OT TOYEYHOIO UCTOYHMKA.

MpuvHuun TonreHca. 3akoH oTpaxeHuss BosH. OBPaTMMOCTL CBETOBLIX JyYEMN.
OtpaxeHne cBeTa. MW3obpaxeHne npegmetra B NNockoMm 3epkane. MHumoe
n3obpaxeHune. lNpenomneHne BONH. 3akoH npenomneHusa. AGCOMOTHLIN NoKa3aTtenb
npenomneHus cpefdbl. MonHoe BHYTpeHHee oTpaxeHue. Wcnonb3oBaHWe MNOSTHOro
BHYTPEHHEro OTpaXXeHus B BOJSIOKOHHOM onTuke. [ucnepcusa ceeta. Npuama HbroToHA.
3aBMcMMOCTb abCoNTHOrO nokasaTtensd NpPenoMieHna OT YacTOTbl CBETOBOW BOJHbI.
MocTpoeHne un306paxeHuMn M xoda nyyvyenm npu npenomneHun ceeta. [lpoxoxaeHue
cBeTa u4epe3 MrockonapanfenbHyt nnactmHky u  npusmy. [lpuama nonHoro
BHYTPEHHEr0 OTPaXXeHus.

JInH3bl. Tunbl NuH3. Cobupatowme n paccenBarome NUH3bl. TOHKaA nvMH3a. [NaBHbIV
dokyC nnH3bl. PoKyCcHoe paccTosHue. OnTudeckas cuna nuH3bl. OCHOBHbIE NyYn Ond
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cobupatowern nuH3bl. W3obpaxeHne npegmeTa B cobupatowen nuH3e. Tunbl
n3obpaxeHunin. Popmyna TOHKON cobmpatoen NMH3bl. XapakTepUCTUKN N300paKeHNIN B
cobupatowmx nnH3ax.

OcHoBHble nyyn gnsa  paccevBatowen nuH3bl. WM3obpaxeHne npegmera B
pacceuBatowen nuHse. dopmyria TOHKOW paccenBalroen NUH3bl. XapaKTepucTUKK
nsobpaxeHnsa B paccemawowlen nuHse. padukm 3asucumoctn f(d) v (d). MaBHbIA
doKyc onTudeckon cuctemMbl. POKYCHOE pacCTOSHME CUCTEMbI M3 OBYX COBUpaoLLmnX
NNH3, N3 paccemBarolen n cobupatowen nuH3bl. OnTnyeckaa cuna cuctemol 65M3ko
PacnoIOXXEHHbIX JTUH3.

UenoBeyecknn rna3 kak ontunyeckas cuctema. CTpoeHue rnasa. AKkomopaums.
PacctosiHne Haunydwero 3peHunda. [edeKTbl 3peHns n nx Koppekuuns. AcTurmaTusm.
OnTtudeckne npubopsl, yBenuuusarwLwme yron 3peHus. Jlyna. Yrnosoe yBenuyeHue.
OnTtnyecknin mukpockon. O6bekTnB 1 okynsp. OnTuyecknin Teneckon-pedpakrop.
BonHoBas ontuka (8 4)

NHTepdepeHumna BonH. MpuHUMN HE3aBUCUMOCTM CBETOBbIX My4vkoB. CroxeHue BOJSH
OT HE3aBUCUMMbIX TOYEYHbIX WCTOYHMKOB. WHTepdepeHums. KorepeHTHble BOMHbI.
Bpems ©n anvHa KOrepeHTHOCTW. YCNoBUA MWHUMYMOB W MakCMMyMOB MNpu
UHTepepeHunn BONH. [eomeTpuyeckaa pasHOCTb xoda BOMH. WHTepdepeHums
CUHXPOHHO M3My4YaloLmnX NCTOYHUKOB.

OnbiT KOHra. Cnocobbl NonyyYeHns KOrepeHTHbIX MCTOYHUKOB. VIHTepdepeHLms cBeTa B
TOHKMX nrieHkax. lNpoceBeTneHne onTuku. HapylweHne BONHOBOro bpoHTa B cpede.
Oundpakumsa. Oudpakums ceeta Ha wenu. [MpuHuun [onreHca—®PpeHens. 3oHa
®peHensa. Ycnosua AONMPPAKUMOHHBIX MUHUMMYMOB W MakcumyMmoB. OcobeHHOCTH
AndpakunMoHHOM KapTuHbl. OudpakumoHHaa peweTka. [lepuon peweTku. Ycnosus
rMaBHbIX MakKCMMyMOB W MNOBOYHBLIX MWHMMYMOB. Paspewatowas cnocobHOCTb
ANdpakuNOHHON peLLeTKu.

KBaHTOBas Teopus 3feKTpOMarHMTHOro usny4yeHus u sewectsa (11 4)

TennoBoe wuanydeHne. ABCONIOTHO 4YepHOe Teno. YnbTpaduonertoBas katacTpoda.
KBaHTOoBad rmnotesa [lnaHka. 3akoHbl TensnoBoro uanydeHus. PotoH. OCHOBHbIE
dunamyeckme xapaktepuctukun gotoHa. Potoadpdekt. OnbiTel CTonetoBa. 3aKOHbI
doToadppekra.

KBaHTOoBaa Teopuss doToappekta. Pabota Bbixoga. YpaBHeHMe JuWHWTENHa Ans
doToapekTa. 3aBUCMMOCTb KMHETUYECKOW IHEPrMM (POTOINEKTPOHOB OT YacCTOThl
ceeTa.

KopnyckynsipHble 1 BONMHOBbLIE CBOMCTBA DOTOHOB. KOpnyCKynsapHO-BOIHOBOW Ayanuam.
Ovdopakumna oTaenbHbiX OTOHOB. [MnoTe3a ne bpownng. OnuHa BonHbl ae bpounns.
CooTHowWweHne HeonpeaeneHHocTen FenseHbepra.

lMnaHeTapHaa mogenb atoma. OnbiT Pesepdopaa. Pasamep atomHoro gapa. Teopwus
aToma Bogopoga. [lepsbii noctynat bopa. [lNpaBuno kBaHTOBaHWA opbuT Bopa.
OHepreTUYecknn CrnekTp aTtomMa BOAOpoAa. JOHeprusi nMoHumsaumu. Btopowm noctynar
Bopa. Cepun unanydyeHna atoma Bogopoda. Buabl musnyyeHun. JluHenyatbi cnekTp.
CnekTparnbHbli aHanu3 u ero NpUMeHeHue.

Mpouecchl B3anmoaenctems atoma ¢ ¢otoHoM. Jlasep. lNpuHuMn gencrteus nasepa.
OcCHOBHblE OCOGEHHOCTM NasepHoro nsnyyenns. NpumeHeHne nasepos.
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OnekTpuyeckun paspsag B rasax. HecaMoCToATeNbHbIM U CAMOCTOATENBbHbLIN pa3psaabl.
Buabl razoBoro paspsga. [@a3oBbi pa3psii B COBPEMEHHOW TEXHUKE. DNEeKTPUYEeCKUn
TOK B BaKyyme.

®U3UKA BbICOKUX SHEPIUU (16 u)

Pusnka atomHoro aapa (10 )

MPpOTOH ” HeWUTPOH. [IPOTOHHO-HEUTPOHHAA Mogenb aapa. Wsotonbl. CunbHoe
B3aMMoencTane HykrnoHoB. KomnToHoBcKasa AnvHa BOnHbl YacTuubl. Coctas 1 pasmep
agpa. YoenbHasi aHeprust cBsisn. 3aBUCMMOCTb YAENbHOM SHEPrUM CBS3M HyKITOHa B
agpe OT MaccoBoro uyucna. CuHTe3s u pgeneHve spep. PagmoaktuBHoOCTb. Buabl
pafnoaKkTUBHOCTU: eCTEeCTBEHHAs U UCKYCCTBEeHHas. PagnoaktmBHblin pacnag. Anbda-
pacnag. OHeprusa pacnaga. beta-pacnaa. Namma-nsnyyenuve. lNepunog nonypacnaga.
3aKkoH pagnoakTMBHOIO  pacnaga. AKTUMBHOCTb  pagMOaKkTMBHOMO  BeLlecTBa.
PagnoakTtueHble cepun.

MckyccTBeHHas pagnoakTMBHOCTL. [leneHune agep ypaHa. LlenHaa peakuust genexHus.
CamonogaepxumBatoLliasaca peakunsa genenna sagep. Kputnyeckas macca. Kputunyeckun
pa3Mep aKkTMBHOWM 30HbI. AaepHbin peaktop. OCHOBHLIE 3N1EMEHTbLI AAEPHOr0 peaktopa
N nx HasHadeHune. AToMHasa anekTpocTaHuma (AJC). MowHoCTb peakTopa. AnoepHas
6esonacHocte ADC. TepmosioepHble peakumn. Peakumst cuHTe3a nerkux sgep.
TepMmosigepHbIN CUHTE3. YrnpasnsgeMbll TepMosAepHbld CUHTE3. fAOoepHoe opyxue.
Ycnosue BO3HUKHOBEHWUSA HeynpaBriieMoWn LEenHou peakumm geneHvs saep. AToMHas
6omba, ee npuHuuNuanbHasi KOHCTpPykums. BogopogHasa (tepmosgepHasi) 6omba, ee
NPUHUMNManbHas KOHCTPYKLUMS.

Buonormnyeckoe gencrene pagnoakTUBHbLIX U3NyyYyeHun. Bosgencrteme pagmMoakTMBHOIO
nanyvyeHns Ha BewecTtBo. [losa noOrnoweHHoro uanydenunsa. KoadpdpuumeHt
OTHOCUTENBbHON OMONOrMYeckon akTUBHOCTU. JKBMBANEHTHas [o3a MNOrfoweHHOro
nanydyeHunsa. Bknaa pasnuyHbiX  MCTOYHWKOB WMOHU3UPYIOWEro SAEpHON peakumm
AeneHuns;

AnemMeHTapHble YacTuubl (6 4)

Knaccudumkaums anemeHTapHbiX 4vactuy. dPepmunoHbl n 6030HbI. [puHumn MNaynu.
PacnpepgeneHve ¢epMMOHOB MO 3HEPreTUYEeCKUM COCTOSHUAM. AHTUYaAcTUUbI.
MpuHUMN 3apsgoBoro conpseHus. lNpouecckl B3anmonpeBpalleHna Yactul,. ALPOHbI
W nenToHbl. JIeNTOHHbIA 3apsd. 3akOH COXpaHeHust NnenToHHoro 3apsiga. Cnaboe
B3anmoaencTeme nentoHoB. beTa-pacnag ¢ yyactnem npomexxytoyHoro W-603oHa.
Knaccudumkaums n cTpyktypa agpoHoB. Me3oHbl n 6apuoHsbl. Nogrpynnbl 6aprvoHOB.
CtpykTtypa agpoHoB. KBapkoBas runotesa M. ennmana n [1. Ligewra.

KBapku 1 aHTMKBapKW. XapakTepUCTUKN OCHOBHbIX TUMOB KBAPKOB. 3aKOH COXpaHEeHWUs
GapuoHHoro 3apsga.  ApomaT. Bsammopencteume  kBapkoB.  LIBeT  KBapKoB.
dyHaoameHTanbHble 4Yactuubl. KBapk-nenToHHas cummeTtpus. PyHaameHTarnbHble
YacTuupbl, obpasylowmne BceneHHyio. Tpu nokoneHuss pyHOamMeHTanbHbIX 4YacTuu,.
[ NIOOHbI.

QJNIEMEHTbI ACTPO®U3UKMU (8 4)

Asontouna BeceneHHom (8 4)

AcCTpoHOMUYECKME CTPYKTYpbl, WX cpeaHun pasmep. [lpumepHoe 4ucno 3Be3 B
Manaktuke. PasberaHne ranaktuk. 3akoH Xabbna. KpacHoe cmelleHne cnekTpasbHbiX
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nuHuin. BospacTt BceneHHon. Mogenbs ®puamana. Kputnyeckas nnoTtHOCTbL BeceneHHonm.
Bonblwon B3pbiB. OCHOBHbIE NepUoabl 3BONOLNKN BceneHHon.
Kocmonormnyeckaa mopenb bonbworo B3pbiBa. [MnaHkoBckasi anoxa. BewectBo B
paHHen BceneHHon. [JoMHMpoOBaHWE N3nyvyeHns. 3pa HyKNeocuHTesa.
O6pasoBaHne BOOOPOAHO-TENMEBON Mna3mbl. Opa aToOMOB. PenukToBoe u3nyyeHue.
O6pasoBaHne CBEPXCKOMMEHUN ranakTuK, 3NNUNTUYECKMX W CrnuparibHbIX ranakTuk.
BosHukHOBeHMe 3Be3. [1pOTOH-NPOTOHHbLIN LMKI.
OBonouma 3Be3q pasnnyHon maccbl. KopnyHeBbin 1 6enbiin Kapnuk. KpacHbi ruraHT m
CBEpPXTUraHT.
lMnaHeTapHas TyMaHHOCTb. HenTpoHHas u cBepxHoBas 3Be3fa. CUHTE3 TsKenbiX
XUMUYecknx anemeHToB. KBasapbl. XMMMYECKMW COCTaB MEeX3BEe3QHOro BellecTBa.
O6pasoBaHne ConHe4vHon cuctembl. ObBpasoBaHMe NPOTOCOMHUA W ra3onbifeBoro
ancka. MNnaHeteanmanu. MNMpoTtonnaHeTtsl. O6pasoBaHMe M 3BOMKOUNA NNAHET 3EMHOWN
rpynnbl U NIaHET-TMraHToB.
AcTtepoungbl 1 komeTbl. KnsHb B ConHeYHon cnucteme.
>Kun3Hb Bo BceneHHomn
OBOBLWAIOLWEE NMOBTOPEHUE (27 4)
NABOPATOPHbIN NMPAKTUKYM (20 u)

TemaTnyeckoe nnaHnposaHune C ykasaHnem Kornn4yectBa HacoB, OTBOAUMbIX Ha

OCBOEHMEe KaXaon TeMbl

LeneBble MeToabl n
Ne npuopuTeThbl C npuemsbl ¢ yyetom | Kon-
YpPOK Tema ypoka y4yeTom nporpaMmmbi BO
a nporpamMmmbl BOCMUTaHUA yacoB
BOCNUTAHUSA
ANMEKTPOOUHAMUKA
(51 4)
MocTOosAAHHBbIN
3NEeKTPU4eCcKnmn TOK
(19 v)
1 WMHctpyktaxk no  Tb. | 1. YcTraHoBneHne 1. Mopaepxka; 1
OneKkTpruyeckmm TOK. | LOBEPUTENbHbIX NnooLLpeHue.
Cwuna Toka OTHOLWLEHUN mexay | 2. noabop
2 McToYHMK TOKa yyuTtenem un ero COOTBETCTBYHOLLMNX 1
3 NCTOYHMK TOKa B | YHEHMKamu, TEKCTOB ans 1
3NEeKTpUYecKon Lenu cnocobCTByOLWMX yYTeHus, 3agad ans
4 3aKkoH Owma ansi | NO3UTUBHOMY peLleHus, 1
OHOPOAHOro BOCNPUATUIO Npo6reMHbIX
npoBodHMKa  (yyacTka | ydammucs cuTyauun ans
Lenw) TpeboBaHnn n obcyxaeHns B
5 | ConpoTtusneHue npockb yunTens, Knacce. 1
NPOBOAHMKA NPUBNEYEHNIO UX 3. ['pynnoBas
6 | 3aBucumocTb BHVMaHWS K pabota 1
yOenbHOro o6cy>|<,u,ae|v|017| Ha
CONpPOTMBNEHNS ypoke
NPOBOJHNKOB u | MHopmMaLuy,
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpaMmmbi BO
a nporpammbi BOCMNUTAHUSA YyacoB
BOCNUTaHUS

NONynpoOBOAHNKOB  OT
TemnepaTtypbl

7 CBepxnpoBoaMMOCTb 1

8 CoeaunHeHus 1
NPOBOAHNKOB

9 Pac4yeT conpoTtusneHus 1
3NEeKTPUYECKUX Lienen

10 | JlTabopaTtopHass paboTa 1
Ne1 «NccnepoBanue
CMEeLLaHHOro
CcoeauHeHus aKkTUBM3aLMn NX
NPOBOAHNKOB» no3HaBaTeNbHOMN

11 KoHTponbHass  paboTta | AeATeNbHOCTU. 1
Ne1 «3akoH Oma pansa | 2. icnonb3oBaHue
y4yacTka uenumy BOCNUTATENbHbIX

12 | 3akoH Owma Ons | BO3MOXHOCTEN 1
3aMKHYTOW Lienu cofepxxaHus

13 | llabopaTtopHass pabota | y4ebHoro npeameta 1
Ne2 «WayuyeHune 3akoHa | 3. lNpumeHeHve Ha
Owma onga nonHom uenm» | ypoke

14 3akoH Owma ana | AHTepgiguBhederve | 1. MHuummnposaHue 1
3aMKHYTOM uenu. | BHUMaHus obcyxaeHns
PacyeT cunbl TOKa W | yyawmxca K y4yebHoM
HaNPSYKeHUs B | LEHHOCTHOMY npobnemsi;
ANEKTPUYECKUX Liensax acnekTy nayvaembix | 2. [leMoHcTpauus

15 | NamepeHne cunbl TOKa | HA ypoKax siBNEHWH, | AeTsIM NpUmMepoB 1
N HANPSYKEHWUS opraHmsauus nx OTBETCTBEHHOIO,

16 Tennosoe aenicteue | paboTbl C rpakgaHckoro 1
ANEKTPUYECKOro  Toka. | Mony4Yaemoii Ha noBefeHus,
3akoH [xoyns-JleHua ypoKe coumnasibHO NpPosiBleHns

17 | MNepepaua 3Ha4YMmon yenosekonobus un 1
3N1eKTPO3HEPTUM OT | UHopMaLmen. paobpocepaedHoCTy
MCTOYHMKA K | 2. Mcnonb3oBaHue X
norpebuTento BOCNUTATENbHbIX 3. OpraHuszaums

18 | OnekTpuyeckuin TOK B | BO3MOXHOCTEN wedcrsa 1
pacTBopax 1 pacnnasax cogepKaHumA MOTUBUPOBAHHbIX U
3NEKTPONUTOB yqe6Horo npeameTa | 3pyanpoBaHHbIX

19 | KoHTponbHas paboTa 3. CounanbHo | ywawmxcs Hap ux 1
Ne2 «3akoH Oma ans 3Ha4YUMbI OnbIT | HEYCNeBawoLWUMn
3aMKHYTOW Lenu» COTpyAHUYeCTBa W | OQHOKNACCHUKAMMU.

B3aMMHOW MOMOLLM

MarHutHoe none (13
4)

20 MarHuTHoe 1. YcTaHoBneHue 1. Mopaepxka; 1
B3aMMOAENCTBUE. A0BEPUTENBHbIX NnooLLpeHME.
MarHuTHoe nosfie | OTHoWeHUn mexay | 2. nogbop
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpaMmmbi BO
a nporpammbi BOCMNUTAHUSA YyacoB
BOCMUTAHUS
SNEKTPUYECKOro TOoKa yuynuTenem u ero COOTBETCTBYHOLLMX

21 JInHnn MarHUTHOM | Y4EHUKaMu, TEKCTOB ana 1
NHOYKUWW CnocobCTBYOLLMX yYTeHus, 3agady ans

22 | [lenctBne MarHMUTHOro | MO3UTUBHOMY pelleHus, 1
MoNs Ha MPOBOAHUK C | BOCTIPUSATUIO Npo6neMHbIX
TOKOM yyawmmmnca cuTyaummn ans

23 Pamka ¢ Tokom B | TpeboBaHun un obcyxaeHns B 1
OHOPOHOM npocbb yuntens, Knacce.

MarHuTHOM nosne NPUBNEYEHNIO UX 3. pynnoBas

24 | [eiicTBME MarHWTHOro | BHUIMaHus K paboTa 1
nonsa Ha ABwxylmecs | 0bCyxnaemon Ha
3apsKEHHbIE YacTULbI ypoke

25 Macc-cnekTporpad | MHopmaumm, 1
LUMKIOTPOH adKTnBU3aunnm nx

26 | NpocTpaHCTBEHHbIE MO3HaBaTENbHOW 1
TpaekTopumu AeATEeJIbHOCTU.
3apsKEHHbIX 4YacTul, B 2. Vicnonb3oBaHue
MarHuTHOM rnone BOCMAUTATEJIbHbIX

27 | BsaumopgewncTeue BO3MOXHOCTeW 1
ANEKTPUYECKNX TOKOB coAepxaHma

28 | MarHWTHbIN NOTOK yuyebHoro npeameTa 1

29 | Oneprms  marHuTHoro | S lPvMeHeHne Ha 1
nons Toka ypoke

30 | MarHutHoe none B | YHTEPAKTMBHLIX 1
BeLLeCTRe dopm paboTbl

31 deppomarHeTnam yHalmxes 1

32 | KoHTponbHas paboTta 1
Ne3 «MarHnTHoe none»

AnektpomarHeTusm (9
4)

33 | 34C B npoBogHuke, | 1. Mpueneyvenue | 1. VHMunmnposaHue 1
OBVXyLLEeMCs B | BHMMaHUSA obcyxaeHns
MarHMTHOM none yyalmxes K y4yebHoM

34 | OnekTpomMarHuTHas LEeHHOCTHOMY npobnemsi; 1
NHOYKUMS acnekTy nsydaembix | 2. leMoHcTpaums

35 Cnocobbil nomnyyeHus | Ha ypokax siBNeHun, | AeTam npuMepoB 1
NMHOYKUMOHHOIO ToKa opraHmsauus ux OTBETCTBEHHOIO,

36 | Tokn 3amblkaHus u | paboTbl c rpaxpaaHcKoro 1
pa3MblKaHWs nony4Yaemon Ha noBeaeHus,

37 | NabopatopHasa paboTta | YPOKE coLiManbHO NnposiBNeHns 1
Ne3 «M3yyenve | 3Ha4MMon yenosekonoobms n
aBfieHnsd NHJOOpPMaLneEN. aobpocepaeyHoCTH
3NEeKTPOMarHUTHOIA 2. Vicnone3osaxue | ;

MHOYKUNNY BOCNuUTaATEes1IbHbIX 3. OpraHmsau,vm

38 | Vcnonb3oBaHue BO3MOXXHOCTEM wedcTBa 1

SﬂeKTpOMaFHVITHOIZ coaepKaHuda MOTUBUPOBAHHbIX U
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LleneBblie MeToabl n

Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-

ypOK Tema ypoka y4yeTom nporpamMmmsl BO

a nporpammbi BOCMNUTAHUSA YyacoB

BOCNUTaHUSA
NHOYKUNN

39 | leHepupoBaHue 1
nepemMeHHOoro
3NEKTPUYECKOro ToKa

40 Mepepava 1
3NEKTPO3HEPTUN Ha
DACCTOSHME y4yebHoro npegmeTa | apyaMpoBaHHbIX

a1 KoHTponbHan paboTa 3. Qoumaano yvyawmxcsa Hag wux 1
Nod 3Ha4YUMbIN ONbIT | HeYycneBawLWMMn
«ANEKTPOMArHUTHAS COTPYAHMYECTBA U | O[HOKNACCHNKaMMU.

B3aMMHOWM MOMOLLM
NHOYKUNSAY
Lenu nepemMeHHoOro
TokKa (10 v)

42 BekTopHble anarpammebl | 1. YcTaHOBMEHWE 1. Moppepxka; 1
ans onucaHunsa | AoBepUTENbHbIX NooLLpeHMe.
NepeMeHHbIX TOKOB W | OTHOLWEHUA Mexay | 2. noabop
HaNPsHKeHUN yuymuTenem u ero COOTBETCTBYHLLMNX

43 Pesunctop B Lenu | ydeHuKkamu, TEKCTOB ans 1
nepemMeHHOro Toka cnocobCTBYOLLMX YTeHus, 3agady ans

44 KoHgeHcaTop B uenu | NO3UTUBHOMY peLueHus, 1
nepeMeHHOro Toka BOCMNPUATUIO Npo6neMHbIX

45 KaTyLwka yyawunmMmmncs cuTyaummn ansa 1
WHOYKTUBHOCTU B Lenu | TpeboBaHui 1 obcyxaeHus B
nepeMeHHOro Toka npocbb yuntens, Knacce.

46 | CoGoaHble NPUBNEYEHNIO UX 3. MpynnoBas 1
rapMOHUYecKune BHMMaHUSA K paboTa
9NEKTPOMarHUTHble obcyxgaemont Ha
konebaHus B | YPOKE
konebaTenbHOM MHbopMaumu,

KOHTYpe aKTUBU3aLMn NX

47 | KonebaTenbHblil KOHTYp | MO3HABaTENbHOW 1
B LUenn nepemMeHHoro | AeATEITIbHOCTN.

ToKka 2. Vicnonb3oBaHune

48 MpumecHbI BOCnnTaTesibHbIX 1
NonynpoBOAHUK _ | BO3MOXHOCTEN
COCTaBHas yacTb | COAepXaHnA
9NEMEHTOB CXeM y4ebHoro npeamerta

49 | MonynpoBOAHWKOBbIN 3. lNpumenenne Ha 1
avion, ypoke

50 | TpaHaucTop NHTEPAaKTUBHbIX 1

51 | KoHTponbHas  pabota | POPM paborb! 1
Ne5 «MepemeHHbIN Toky | YHaLmXcs
QNEKTPOMAIHUTHO

E U3NYYEHME (43 4)

MU3nyyeHne un npuém
3N1eKTPOMarHUTHbIX
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpaMmmbi BO
a nporpammbi BOCMNUTAHUSA YyacoB
BOCNUTaHUS

BonH paguo- n CBY-
Avana3soHa (7 4)

52 | OnekTpoMarHUTHble 1. Mpueneyenue | 1. NHMummnpoBaHue 1
BOJIHbI BHUMaHUS obcyxaeHuns

53 | PacnpocTtpaHeHue yvalmxcs K y4yebHoM 1
3NEKTPOMAarHUTHbIX LEeHHOCTHOMY npobnemsi;
BOJTH acnekTy nsyvaembix | 2. [leMoHcTpauus

54 OHeprusa, nepeHocMmas | Ha ypokax ABneHun, | oeTam npuMepoB 1
3NEeKTPOMarHNTHbLIMU opraHuMsauyus nx OTBETCTBEHHOIO,
BOJTHAMM paboTbl C rpaXkgaHckoro

55 | [daBneHve u wuMmnynbc | Nony4yaemon Ha noseaeHns, 1
AMNEeKTPOMarHUTHbIX ypOKe coumnarnbHO NposiBNeHns
BOIH 3Ha4YMMomn yenosekonoobms n

56 CnekTp NHJOpPMaLNEN. aobpocepaeyHoCTH 1
3NeKTPOMarHTHbIX 2. Vicnonb3oBaHue | ;
BOIH BOCNUTaTENbHbIX 3. OpraHunsauus

57 | Pagvo- n CBY-BonHbI B | BO3MOXHOCTEN wedcrsa 1
cpeacTBax cBSiI3W. | coaepxaHus MOTMBUPOBAHHbIX Y
PaaunoTtenedoHHas y4yebHoro npegmeTa | apyamMpoBaHHbIX
CB43b, pagnoBeLlaHme 3. Qoumaano ydawmnxca Hapg ux

58 | KoHTponbHasi paboTa 3Ha4YUMbI ONbIT | HeYyCneBaLWMMn 1
Ne6 «/3nyyeHue u COTPYAHMYECTBA U | O[HOKNACCHWKaMMU.
npuém B3aMMHOWM MOMOLLM
3NEeKTPOMAarHUTHbIX
BONH paamo- n CBY
AnanasoHa»
leomeTpuyeckas
ontuka (17 4)

59 MpuHumn lMonreHca. | 1. YctaHoBneHue 1. Moppepxka; 1
OTpaxeHune BoJH AOBEPUTENbHbIX NooLLpeHMe.

60 | [MpenomneHue BOSH OTHOLWLEeHUN mexay | 2. noabop 1
61 Na6opaTopHas pa6oTa | yuutenem n ero COOTBETCTBYHOLLMNX 1
Ne4 «M3mepeHmne | y4eHnkamu, TEKCTOB ans
nokasarens CcnocobCcTBYOLWMX yYTeHus, 3agady ans

NpenoMneHust cteknay» | NO3UTUBHOMY peLLeHms,

62 [ucnepcus ceeTta BOCMPUATUIO NPoBNeMHbIX 1
63 | MocTtpoeHue yvawmmucs cuTyauun ANS 1
n3obpaxeHnii 1 xoga | TPeboOBaHWiA 1 obcyxaeHns B

nyyeit npu | NpocbO yunTens, knacce.
NpenoMneHnn ceeTa NPUBNEYEHUIO NUX 3. pynnoBas
64 | KoHTponbHaa pabota | BHUMAHUA K pabota 1
Ne7  «OtpaxeHue u | OOCyxnaemoii Ha
npenomMmneHve ceetTa» ypoke
65 | JTuH3bI NHopmauun, 1
66 | CobupatoLime nuHsbl akTmensaunn nx 1
67 | Vso6paxerue no3HaBaTeNbHOM 1

18



LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpaMmmbi BO
a nporpammbi BOCMNUTAHUSA YyacoB
BOCNUTaHUS
npegmeta B
cobuparuwen nmH3e
68 | dopmyna TOHKOM 1
cobupatroLien nnH3bI
69 | AOMUHUCTpaTUBHaA 1
KOHTponbHasa paboTa 3a
nepeBoe nonyrogne
70 PacceunBatowme nuH3bl. | AEATENBHOCTHU. 1
N3obpaxeHne 2. Acnonb3oBaHune
npegmeta B | BOCNUTATESbHbIX
pacceuBaroLemn nmH3e BO3MOXHOCTEN
71 dokycHOe paccTosiHue | cogepXxaHus 1
M onTudeckasa cuna | y4ebHoro npegmerta
cucteMbl U3 ABYX NMMH3 | 3. lpuMmeHeHne Ha
72 Uenoseuvecknin rnas kak | Ypoke MNpuenevenne | 1. MHnyumpoBaHue 1
onTuyeckas cucrtema BHUMaHUS obcyxaeHns
73 | Ontnyeckne npubopsbl, | yYalLmnxcsa K y4yebHoM 1
yBenuymBatowme  yron | LeHHOCTHOMY npobnemsi;
3peHus acnekTy n3yvaembix | 2. leMoHcTpaums
74 PeweHune 3apay Ha ypoKax siIBfIeHUW, | AeTsM NpMMepPOB 1
75 | KoHTpornbHas  paboTa | OpraHusaums ux OTBETCTBEHHOIO, 1
Ne8 «[eomeTpuyeckas | paboTsl ¢ rpaXkgaHckoro
onTrKa» nosy4aemon Ha noBeaeHus,
BonHoBass ontuka (8 YpOKe coumaribHO nposaBneHunsa
y) 3Ha4YMMomn Yyenosekonoobms n
76 | VIHTepdepeHums BonH | MHOpMaLmen. AobpocepaeyHoCTH 1
77 | BsaumHoe ycunenne u | 2- Vicnonb3osanue | ; 1
ocnabneHne BoOnH B | BOCNUTaTeslbHbIX 3. OpraHI/I3aL|,|/IF|
MPOCTPaHCTBE BO3MOXHOCTEN lwedcrea
78 | VHTepdeperums ceeta | COACPXaHMS MOTMBUPOBAHHbBIX U 1
79 | Oudpakuns ceeta y4yebHoro npegmeTa | apyaMpoBaHHbIX 1
80 NabopaTopHas paboTa 3. Qoumaano yyawmxcs Hag ux 1
No5 «HabnioaeHue | 3HaYNMbII ONnbIT | HeYycneBaKwLWMMn
MHTepcepeHLm n | COTPYAHMYECTBA 1 | O[HOKNACCHNKaMMU.
[McpaKkumm cBeTax B3aMMHOM MOMOLLM
81 [undpakymoHHas 1
pellueTka
82 | JlabopaTtopHasa paboTta 1
Ne6 «UN3mepeHne
OJTMHbI CBETOBOW BOJIHbI
c NMOMOLLLbH
AndpakyMOHHON
peLLueTKn»
83 | KoHTponbHaa  paboTta 1
Ne9 «BonHoBasi
OnTMKa»
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LleneBblie MeToabl n
Ne npuopuTeThbl C npuemsbl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmbl BO
a nporpamMmmbil BOCNUTaHUA yacosB
BOCNUTaHUSA
KsaHTOBas TeopuA
3NeKTPOMarHUTHOro
n3ny4veHus ]
BewecTtBa (11 4)
84 TennoBoe nsny4vyeHune 1. YcTaHoBneHnne 1. Moppepxka; 1
85 | doToadpdekt AOBEpPUTENbHbIX nooLlpeHune. 1
86 | KopnyckynspHo- OTHOLLUEHUN Mexay | 2. nogbop 1
BOSTHOBOW Ayanuam yuuTenem u ero COOTBETCTBYHOLLMX
87 BonHoBble cBoucTBa | YHYEHMKaMN, TEKCTOB ansa 1
yacTu CrnocobCTBYOLLMX yTeHund, 3agady ong
88 CTpoeHne atoma NO3NTUBHOMY pelwexHns, 1
89 | Teopus aToma | BOCNpUATUIO npob6nemMHbIX 1
BoJopozaa yyawmmmcs cuUTyauun ans
90 | MornowieHue n | TpeboBaHnn n obcyxaeHns B 1
n3nyyeHue ceeTa | Npocbb yuuTens, Knacce.
aToOMOM NPUBNEYEHNIO UX 3. ['pynnoBas
91 | labopaTopHas pa6oTa | BHUMAHUA K pabota 1
Ne7 «Habnionenme | 06Cyxaaemoi Ha
nHen4aToro n | YPOke
CTIMOWHOMO  chekTpoB | MH(opmaumy,
MCMYCKaHMs» aKTUBM3aLMN NX
92 | Nasep no3HaBaTeNbHOM 1
93 | OnekTpuueckuii paspsag | A€STEIIBHOCTH. 1
B rasax 2. Ncnonb3oBaHne
94 | KoHTponbHas paboTta BOCMATATENBHBIX 1
Ne10 «KBaHToBast BOSMOXXHOCTEM
Teopus coaepxaHuns
3NEKTPOMArHUTHOrO yd4ebHoro npeaveTa
M3NyYeHNs 1 3. lNpumeHeHne Ha
BellecTBa» ypoke
NHTEPAKTUBHbIX
dopm paboTbl
yyawmxcs
®U3UKA BbICOKUX
3HEPI'UN (16 v)
dunsunka aToOMHOro
aapa (10 4)
95 | CoctaB aTomHoro sgpa | 1. Mpueneyvenuve | 1. NHMUunmnposaHue 1
96 | OHeprus CBSI3N | BHUMaHUSA obcyxaeHns 1
HYKITOHOB B siape yyalmuxcs K y4yebHoM
97 EcTecTBeHHas LEeHHOCTHOMY npodnemsl; 1
pagnoaKTUBHOCTb acnekTy usyyaemblx | 2. [leMOHcTpaums
98 3aKoH paaMoakTMBHOrO | Ha ypokax siBNeHun, | AeTSM NpUMepoB 1
pacnaga opraHmsauuma nx OTBETCTBEHHOrO,
99 | UckyccTBeHHast pabotbic rpaxzaaHcKoro 1
pagMoakTUBHOCTb nony4yaemoun Ha noBegeHud,
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsbl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpamMmmsl BO
a nporpammbi BOCNUTaHUS YyacoB
BOCNUTaHUA

100 | Ncnonb3oBaHne 1
HEeprun geneHunsa aaep.

ApepHas aHepreTuka

101 | TepmosaepHbIN CUHTES 1

102 | AgepHoe opyxue 1

103 | JlabopaTtopHass paboTa 1
Ne8 «M3yyeHune
B3auMMOOeNCcTBUA

ypOKe counasbHO NposiBNeHus
yacty U sAepHbIX -

- 3Ha4YMMomn yenosekontoous n
peakuunn (no o 6
choTorpachusim)» chMpopmaumew. .p,o pocepaevyHOCTH

104 | Bnonorunyeckoe - VICNonb3oBaHne ; 1

N BOocCnUTaTENbHbIX 3. OpraHuszaums
Aencrene BO3MOXHOCTEN wedcTBa
PaAnoakKTMBHLIX cogepxaHus MOTMBUPOBAHHbBIX Y
n3ny4eHnm VUEBLAFE RO AMATA | ARV AANORALILIY
AnemMeHTapHbIe FOEETETE TPEATEIE | SRyanEE e
yacTtuubl (6 4)

105 | Knaccudumkaums 1. YcTaHoBneHnne 1. Moppepxka; 1
9NIEMEHTAPHbIX YacTuL, | LOBEPUTENbHbIX NnooLLpeHHe.

106 | JlenToHbI KaK | OTHOWEeHUn mexay | 2. noabop 1
dyHOaMeHTanbHble yynTtenem un ero COOTBETCTBYHOLLMNX
yacTuubl y4yeHukamu, TEKCTOB ans

107 | Knaccudumkaums n | CNocCoBCTBYHOLMX yTeHusa, 3agad ansd 1
CTPYKTypa agpoHOB NO3NTUBHOMY pelleHus,

108 | BaaumopeiicTeue BOCMPUSATMIO NPOGNEMHbIX 1
KBapKoB yyqyawmnmmnca CI/ITyaLI,l/Il7I and

109 | dyHoameHTanbHble TpeboBaHuii u obcyxaeHns B 1
YyacTuubl I'IpOCb6 yyunTtens, Knacce.

110 | KoHTponbHasi paboTa NpUBREYEHNIO NX 3. ['pynnoBas 1
Ne11 «®Puauka BbicOkMx | BHUMAHUA K pabota
SHEepruity» obcyxaaemoit Ha

ypoke
MHdOpMaLuu,
aKTMBM3aLMn nX
no3HaBaTeNbHOMN
DesTeNbHOCTM.

2. Nicnonb3oBaHue
BOCMMTaTENbHbIX
BO3MOXXHOCTEN
cofepxaHus

y4yebHoro npeameta
3. lNpumeHeHne Ha

ypoke
NHTEPAKTUBHbIX
dopm paboTbl
yyamxcsa

ANEMEHTbI
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LleneBblie MeToabl n
Ne npuopuTeThbl C npuemsl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmbl BO
a nporpaMmmbl BOCNUTaHUS yacosB
BOCNUTaHUSA

ACTPO®U3UKHU (8 4)

dsonouus

BceneHHow (8 4)

111 | Ctpyktypa BcenenHon, | 1. Mpueneyvenuve | 1. VHMUnmnposaHue 1
€€ paclmpeHne. 3aKkoH | BHAMaHuA obcyxaeHus
Xabbna yyawmxcs K y4yebHom

112 | Kocmornorunyeckas LEeHHOCTHOMY npobnemsi; 1
Mogernb paHHen | acnekTy n3yvaemblx | 2. [lemoHcTpaums
BceneHHon. Opa | Ha ypokax fABfneHun, | 4eTaM NpuMepos
n3nyyeHns opraHusauus nx OTBETCTBEHHOIO,

113 | HykneocuHTes B | paboThl C rpakgaHcKoro 1
paHHen BceneHHon nony4yaemon Ha noseaeHus,

114 O6pasoBaHue YpOKe counanbHO nposBrieHns 1
aCTPOHOMUYECKMX 3Ha4YMMOom yenosekontooma un
CTPYKTYpP UHpopmaLmen. nobpocepaeyHocTm

115 | OBonioums 38634 2. Vicnone3osanue | ; 1

116 | O6pa3oBaHue n | BOCMMTaTENbHbIX 3. OpraHunsauus 1
agonoumss ComnHeyHoit | BO3MOXHOCTEN wedcTsBa
cUcTEMBI cogepXxaHus MOTMBMPOBAHHbIX U

117 Bo3HUKHOBEHUe yl-|e6H0rO npeameTa | 3pyanpoBaHHbIX 1
OpraH14ecko uaHu Ha | 3- Qoumaano yyawmxca Hag ux
3emMne 3Ha4YMMbIN ONbIT | HeycneBawLWMMn

118 | MosTopeHue u COTPYAHN4ECTBA 1 | OAHOKITACCHUKAMM. 1
0606LLeHNe TEMbI B3aMMHOW MOMOLLM
«3Bonouuns
BceneHHon»

OBOBLIAKLWEE
NMOBTOPEHUE (29 4)
BeeaeHue (1 4)

119 | ®m3mka B no3HaHuu | 1. YcTaHoBNEHWe 1. Moppepxka; 1
BellecTBa, nons, | 4oBepuUTenbHbIX nooLypeHue.
npocTpaHcTBa N | OTHOLWIEHUN Mexgy | 2. nonodop
BpPEMEHU yyntenem un ero COOTBETCTBYHOLLNX
MexaHuka (7 4) y4YeHukamu, TEKCTOB ansa 1

120 | KnHemaTtumka CnocobCTBYOLLMX yYTeHus, 3agad and 1
paBHOMEpPHOro NO3NTUBHOMY peLleHus,

OBWKEHUS BOCMNPUATUIO npobnemMHbIX
MaTepuanbHON TOYKU yyawummncs cuTyaummn ans

121 | Kunematuka TpeboBaHun n obcyxaeHns B 1
NnepuoamnYeckoro npocbb yuntens, knacce.

OBWKEHNS NPUBNEYEHNIO UX 3. pynnoBas
mMaTepuanbHOM TOYKU BHUMaHMA K paboTta

122 | OuHamuka obcyxnaemon Ha 1
MaTepuanbHON TOYKM ypoke

123 | 3aKoHbI cOXpaHeHus WHpopmaLmm, 1

124 D,l/lHaMVlKa aKTnBmn3auunn nx 1
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LleneBblie MeToabl n
Ne npuopuTeThbi C npuemsl ¢ yyetom | Kon-
ypOK Tema ypoka y4yeTom nporpamMmmsl BO
a nporpamMmmbl BOCNUTaHUSA yacoB
BOCNUTaHUSA
nepruoanyeckoro
OBWXXEHUS

125 | Ctatuka 1

126 | PenstuBucrckas 1
MexaHuKa
MonekynsipHas 1
c¢hmsuka (6 4)

127 | MonekynspHasa 1
CTpyKTypa BELIECTBa no3HaBaTefibHOM

128 | MonekynsapHo- 1
KMHEeTMYeckas Teopus ACATENBHOCTH.

MOeaNbHOrO rasa 2. cnonb3oBaHune
129 | TepmoanHamvka BOCMNTATEbHbIX 1
BO3MOXXHOCTEM

130 | XKngkocTtb 1 nap conepxaHus 1

131 | TBepgoe Teno yuebHoro npeameTa 1

132 | MexaHnyeckvne BOMHBbI. | 3 MNpumeHeHne Ha 1
AKyCTUKa vnare
dnekTpoavHamuka (8|~
b))

133 | Cunebl 1. Mpueneyvenue | 1. VHMunmnposaHue 1
3NIEKTPOMArHMTHOro BHUMaHUS obcyxaeHns
B3anMoOOeNCTBUSA yyaLmxcs K y4yebHon
HEeNnoOABWXKHbIX 3apsiAoB | LEHHOCTHOMY npobnemsi;

134 | OHeprus acnekTy nsyvaembix | 2. [leMoHcTpauus 1
3M1IEKTPOMArHMTHOro Ha ypoKax siIBfIeHUW, | AeTsM NpMMepPOB
B3anMOOEeNCTBUSA opraHusauust ux OTBETCTBEHHOrO,
HenoABWXHbIX 3apsiaoB | paboTbl € rpakgaHckoro

135 | 3akoH Oma nosy4aemon Ha noseaeHus, 1

136 | TennoBoe JencTsune | Ypoke coumarnbHO nposABIieHUs 1
TOKa 3Ha4YMMOom yenosekontodna n

137 |Cunbl B  MarHuTHOM | MHOPMaLMen. nobpocepaeyHOCTM 1
none 2. Vicnonb3oBaHne X

138 SHGDFMFI MarHuTHoro | BoCnuTaTeribHbIX 3. OpFaHVI3aLI,I/IFI 1
nons BO3MOXHOCTEN lwedcrea

139 3ﬂeKTp0MarHeTM3M coaepKaHuda MOTUBUPOBAHHbIX U 1

140 | Uenu NepeMeHHOro y4yebHoro npegmeTa | apyampoBaHHbIX 1
TOKa 3. CouuanbHo | yyawmxess Hapg wux
SneKTpoMarHuTHoe 3HAYUMBbIN OnbIT | HeYyCneBaoLWUMn 1
nanyuenme (4 u) COTPYAHN4ECTBA U | OAHOKIACCHUKAMM.

141 | Vanyyenne un npuém | B38MHON NOMOLLK 1
3NEKTPOMAarHUTHbIX
BONH paauo- u CBY-
avanasoHa

142 | OTpaxeHune " 1
npenomMneHne  ceeTa.

OnTunyeckme npmnbopsl
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LleneBblie MeToabl n
Ne npuopuTeThbl C npuemsbl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmbl BO
a nporpamMmmbil BOCNUTaHUA yacosB
BOCNUTaHUSA
143 | BoniHoBas onTuka 1
144 | KBaHTOBas Teopus 1
9NEKTPOMarHMTHOro
N3Ny4YeHns 1 BellecTsa
dusunka BbICOKUX 1
3Heprum (1 4)
145 | ®dusuka atomHoro agpa. 1
OneMeHTapHble
YacTuubl
®U3NYECKUN
MPAKTUKYM (20 4)
146- | NpakTuyeckas paboTa | 1. YcTaHoBneHue 1. Moppepxka; 2
147 | Ne1 «PacwwupeHne | poBepuUTenbHbIX NnooLLpeHue.
npegenoB  M3MepeHUs | OTHOLWIEHU Mexay | 2. noabop
aMmnepmMeTpa» yyntenem un ero COOTBETCTBYHOLLMNX
148- | MNpakTnyeckas paboTa | y4eHUKamu, TEKCTOB ans 2
149 | No2 «PaclumpeHune | cnocobCTBYOLLMX 4yTeHusd, 3agad ansd
npeaenoB  M3MepeHus | Mo3UTUBHOMY peLeHuns,
BO/IbTMETPa» BOCMPUSTUIO npobnemMHbIX
150- | MpakTnyeckass paboTa | ydammumcs cutyauumu Ans 2
151 | Ne3 «OnpepneneHue | TpeboBaHW U obcyxaeHuns B
9NEKTPOXMMUNYECKOTO npocbb yuntens, Knacce.
SKBMBANeHTa megm» NPUBMEYEHUNIO NX 3. MpynnoBas
152- | MNpakTnueckass paboTa | BHUMAHUA K pabota 2
153 | Ne4  «MccneposaHue | 0bcyxnaemon Ha
3NEeKTPUYECKUX CBOWCTB | YPOKE
NoNynpoBOAHUKOBY MHbopMaumu,
154- | lNpaktnyeckas paboTta | aKTMBM3ALMN NX 2
155 | NeS5 «WccnepoBanve | NO3HaBaTENbHOM
3NEeKTPOMarHUTHbIX AeATEesNIbHOCTW.
konebanuin B KoHType c | 2. Vicnonb3osaxve
NOMOLLIbIO BOCMUTAaTENbHbIX
ocumnnorpadga» BO3MOXHOCTEM
156- | NpakTuyeckan paboTa | COAEPXKAHNA 2
157 | N6 «/3mepeHve | yHebHoro npegmeTa
NHOYKTUBHOIO 3. I'IpmmeHeHvle Ha
COMpPOTUBNEHUS ypoke
KaTyLUKN» MHTEPAaKTUBHbIX
158- | MpakTuueckass paboTa | POPM paboTh 2
159 | Ne7 «N3mepeHne | yHaLLmMXes
E€MKOCTHOro
COMpOTUBNEHNS
KOHAeHcaTopa»
160- | NpakTnyeckan paboTa 2
161 | Ne8 «M3yyeHne
pe3oHaHca B
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LleneBblie MeToabl n
Ne npuopuTeThbl C npuemsbl ¢ yyetom | Kon-
YPOK Tema ypoka y4yeTom nporpamMmbl BO
a nporpamMmmbil BOCNUTaHUA yacosB
BOCNUTaHUSA
nocnegoBaTenbHOM
R — L—{-KOHTYpE»
162- | NpakTnyeckan paboTa 2
163 | Ne9 «UN3mepeHune
¢POKYCHOro paccTosHus
paccenBaroLen NUH3bI»
164- | [NpakTuyeckan paboTa 2
165 | Ne10 «HabnoaeHne

andopakumm PpeHens»
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