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IMosicuuTeIBLHAS 3aIMCKA

PabGouast mporpamMma dakynpTaTHBHOTO Kypca mo (u3uke «MeToapl pemeHus 3aiad Io
¢u3nke» cocraBieHa B COOTBETCTBHHM C TpeOOBaHMAMH (heAepaibHOTO KOMIIOHEHTa
roCcyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CpeaHero odmiero odopazoBanus ((hpusuka),
«[Iporpammbl >1eKkTUBHBIX KypcoB. ®Dusmka. 9-11 kmaccel. IlpodunbHoe oOyuyeHuey,
cocraButenb: B.A. KopoBun, - «Jlpoda», 2007 r., Ha OCHOBE aBTOPCKOW MPOTPaMMBbI
3JIEKTUBHOTO Kypca «MeTojsl pemienus gpusnueckux 3amgau»: B.A. Opros, F0.A. Caypos, -
M.: Ipoda, 2005 r.

Jyis peanu3anuu mporpaMMBbl UCIOJIB30BaHO yueOHoe mocobue: B.A. Opnos, 0.A. Caypos
«[IpakTuka pemenus puzndeckux 3agad. 10-11 kmaccey, - «Benrana-I'pad», 2010 1.

Kypc BHeypouHOl nesTenpbHOCTH TO (usuke «MeToabl pemieHust 3agad 1o (U3NKe»
cocTaBieH Juisi ydammxcs 11 KiIaccoB TEXHOJOTMYECKOro Npoduias M pacCyUTaH Ha
n3yueHue B TeueHue 1 yueGHoro roga B oobeme 34 yacos (1 4. B Hezemo).

®opMoii UTOrOBOrO KOHTPOJIS Oy/ET SBISATHCS 3a4eT.

HopmaTtuBHbIEe JOKYMEHTBI

PaGouas mporpamma Kypca BHEYpOUHOH nesTenbHOCTH 1o ¢u3uke B 11 kiacce
pa3paboTaHa Ha OCHOBaHWW HOPMATHBHBIX JIOKYMCHTOB:

1. ®epepanbHoro 3akoHa ot 29.12.2012 r Ne 273-®3 «0O06 obOpa3zoBaHuu B
Poccuiickoit ®denepanumny».

2. ®epnepanpHoro 3akoHa ot 31.07.2020 Ne 304-®3 «O BHECEHHHM W3MEHEHUU B
@enepanbubiii 3akoH «OO0 oOpazoBanmu B Poccuiickoit ®enepanum» 1Mo Bompocam
BOCIHUTAHUS 00YJAIOIIUXCSI.

3. @enepa’dbHOrO TOCYJApCTBEHHOTO 00pa30BaTENLHOTO CTAaHAApPTa CPEIHEro
o0miero oOpa3oBaHus, yTB. MpuKa3oM MuHuUCTepcTBa oOpa3oBaHus M Hayku Poccuiickoii
®denepamum ot 12.08.2022 N 732.

CrpykTrypa padoyeii mporpaMmbl
Pabowas mnporpamMMa Kypca BHEYPOYHOH JEATENbHOCTH BKIIOYAET TPHU pasjena:
IUTAHUpYEeMbIe pe3yJbTaThl OCBOEHHsI IpPOrpamMMbl, CoOJepXKaHHe Yy4eOHOro mpeaMera,
TEMaTU4ECKOE IUIAHUPOBAHHE.
Iean xypca
1. pa3BUTHE NIO3HABATENIBHBIX HHTEPECOB, HHTEIEKTYAJIBHBIX U TBOPUYECKUX

CIOCOOHOCTEH B TIpoliecce pemeHus GU3NIecKuX 3a71a4 U CaMOCTOSITEIBHOTO MPUOOPETEHUS
HOBBIX 3HAHUM;

2. COBEpIIEHCTBOBAHNE MOJYYEHHBIX B OCHOBHOM KypCe 3HaHUIl U yMEHMUI;

3. ¢dbopMHpoBaHUE TpeACTaBUTENEH 0 MOCTaHOBKE, KiacCu(UKaLUi, TprueMax u
MeToJIaX pelieHus GpU3NUecKux 3ajay;

4. NPUMEHATh 3HaHUA MO (U3MKE Uil OOBSCHEHMs SBICHHH NPUPOJBI, CBOMCTB

BEIIIECTBA, PEIICHHUS (U3MUECKUX 3a/]ad, CAaMOCTOATEIBHOTO MPHUOOPETEHUSI M OIIEHKH HOBOU
nHpopManun GU3HMIECKOTO COACPKAHUS.

3agaum Kypca

1. yri1yOJeHue ¥ CUCTeMaTU3alus 3HAaHUH yJaluxcs;
2. YCBOCHHE yUYaIIUMHCS OOILMX aJTOPUTMOB PELEHUs 3ajay;
3. OBJIaJICHHE€ OCHOBHBIMHU METOJaMH PEIICHUs 3a/1a4.

MecTo Kypca B y4eOHOM ILIaHe
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Kaace Konun4yectBo 4yacos B Bcero yacoB 3a y4yeOHbIH

HepeI0 roj
11 1 34
HUTOI'O 34

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Kypca

JInuHocTHBIE

1. CaMOCTOSITENTbHOCTh B MPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHU,

2. MOTHUBaIU 00pa30BaTEIbHOMN 1EATENbHOCTH IIKOJIbHUKOB HA OCHOBE
JIMYHOCTHO OPUEHTUPOBAHHOIO MTOAXO0A;

3. (GbopMHpOBaHKE LICHHOCTHBIX OTHOIIEHUH YT K APYTY, YUUTEN0, aBTOPaM OT-
KPBITUH 1 U300peTeHuit, pe3ynbraTaM 00yueHHs.

MertanpeameTrHble

1. (dbopMUpOBaHNE YMEHUI BOCIPUHUMATh, IIepepadaThiBaTh U NPEIbSIBIATH UH-
(dbopMarinio B CJIOBECHOI, 00pa3HOl, CUMBOJIMYECKOH hopMax, aHATU3UPOBATh U MepepadaTh-
BaTh MOJYYEHHYIO MHPOPMAIMIO B COOTBETCTBUH C IIOCTABJIEHHBIMHU 33]1a4aMH, BbIIEISATh OC-
HOBHOE COJIep’KaHHEe IPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI HA IMOCTABIICHHBIE
BOIIPOCHI U U3JIaraTh €ro;

2. MPHUOOpPETEHHUE OIbITa CAMOCTOSTEILHOTO TIOUCKA, aHAIKU3a U 0TOOpa nHpopMa-
IIUH C UCTIOJIB30BAHUEM PA3INYHBIX UCTOYHUKOB M HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHHA IS
pElIeHUs TOCTaBIEHHBIX 3a]1a4;

3. pa3BUTHE MOHOJIOTMYECKOHN U TMAJIOrMUECKOI pedr, yMEHUsI BbIPA’KaTh CBOU
MBICITH ¥ CTIOCOOHOCTH BBICIIYIIMBATh COOECEAHNKA, IOHUMATh €r0 TOUKY 3pEHUsl, IPU3HABATh
IIpaBoO JPYroro 4ejaoBeka Ha NHOE MHEHHUE.

IIpenmerHbie
Iliianupyemblie pe3yJbTaThl
IIpeamerHbie
BbinycKHUK HAYYMTCS BbInyCKHUK MOJy4YUT

BO3MOKHOCTh HAYYHMTCH

- IPOBEPSTH IKCIEPUMEHTATBHBIMU - ONPENENATh TPAHUIIBI IPUMEHEHHUS
CpPEACTBAMU BBIJIBUHYTHIE TUIIOTE3HI, M3YYEHHBIX (PU3HUECKHUX MOJenen
dbopMyIUpys LIeTb UCCIEAOBAaHUS HA OCHOBE MIPU peleHur GU3NIECKUX U
3HAHMSI OCHOBOIOJIATAOIINUX (PUZNUECKUX MEKIIPEIMETHBIX 3a1a4;

3aKOHOMEPHOCTEN U 3aKOHOB;

- pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE
KaueCTBEHHbIE U pacUeTHbIE (PU3NYECKUE
3a/1a4M ¢ ONIOPOH KaK Ha U3BECTHbBIE
(bu3nyecKne 3aKOHbI, 3AKOHOMEPHOCTH U
MOJIENIU, TaK U Ha TEKCThI C N30BITOUHON
uH(popManuen;

- OOBSCHATD yCIOBUS IPUMEHEHHUS
buznyeckux Mozenel npu pereHun
bu3NYECKUX 3a/1a4, HAXOUTH a/IEKBATHYIO
peJIoKEHHON 3a1aue (PHU3MUECKyI0 MOJIENb,
pasperniats npolieMy Kak Ha OCHOBE
MMEIOUINX 3HaHUHN, TaK U PU OMOIIN
METOJIOB OLIEHKH.

Coaep:xanue Kypca



dusunveckas 3agava. Knaccupukauus 3agau - 2

UYro takoe ¢usmyeckas 3amavya. CoctaB ¢usmdeckoi 3amaun. Duszmdeckas TEOpws U
peleHue 3aa4d. 3HaueHue 3aa4 B O0y4CHUHN U JKU3HU.

Knaccudukanus gusndeckux 3anad no TpebOBaHUIO, CONEPIKAHUIO, CIIOCO0Y 3aJaHUS U
pewenus. [Ipumepsl 3a1a4 Bcex BUOB.

CocraBnenue ¢usznueckux 3aaady. OcHOBHbIE TpeOOBaHUS K COCTaBJICHHUIO 3a/ad.
Crioco0Obl 1 TEXHUKA cocTaBlieHus 3a1a4. [Ipumepsl 3a1a4 Bcex BUIOB.

[IpaBuiia u npueMsl pemieHus GU3nIecKux 3aaad

OcHOBBI JICKTPOAUHAMUKH -7 yacoB

3akonvt nocmoannozo snekmpuueckozo moka. Maznemusm (2 uacos)

XapakTepucTUKa pelIeHHs 3anad paszzena: oblnee W pasHOe, MPUMEPbl U MPHUEMBbI
pelieHusl.

3ajaun pa3HbIX BUIOB HA ONHUCAHME AIEKTPUYECKOrO MOJS Pa3IMYHBIMU CPEACTBAMU:
3aKOHAMHU COXPAaHEHMs 3apsga W 3akoHOM KynoHa, CHMJIOBBIMU JIMHUSIMHM, HANpPsHKEHHOCTHIO,
Pa3HOCTHIO MOTEHLIMAJIOB, YHEPruei. Pemenue 3a1a4 Ha ONKUCaHUe CUCTEM KOHJ/IEHCATOPOB.

3ajaun Ha pa3lIMYHBIE TMPUEMBl pacyeTa COMNPOTHBICHHUS CIIOKHBIX DJIEKTPUUECKUX
ueneu. 3azayd  pa3HbIX BUJOB HAa OINMCAHUE DIIEKTPUYECKUX LEMNed IMOCTOSIHHOTO
AJIEKTPUYECKOTO TOKA C MOMOIIBIO 3akoHa OMma aiisd 3aMKHYTOW Iienu, 3akoHa JDxoymsa —
JleHua, 3aKOHOB IIOCJIENOBATEIBHOTO M NApaJUIENbHOrO coeauHEHUW. (O3HaKOMIIEHHE C
npaBuiamMu  Kupxrodpa mnpu pemenun 3amad. [loctaHoBka u pemieHne (QpOHTATBHBIX
OKCIIEPUMEHTANbHBIX 33/lad Ha OINpejelieHue TMOKa3aHuil mnpuOOpoB TNpU H3MEHEHUU
COMPOTHUBIICHUS TE€X WJIM MHBIX YYAaCTKOB LIETIH, HA OMPENEJICHUE COMPOTHUBIICHUA y4aCTKOB
uenu u T. A. Pemienue 3aiay Ha pacuer ydactka nenu, umeromein 3/C.

3a/aun Ha OMMCAHHE TIOCTOSHHOTO 3JIEKTPUYECKOTO TOKa B JJIEKTPOJIUTAX, BAKyyMe,
ra3ax, MOJIyIIPOBOJIHUKAX: XapaKTEPUCTHKA HOCUTENEH, XapaKTEPUCTUKA KOHKPETHBIX SBJICHUM
u ap. KauectBenHsle, 3KCIIEpUMEHTAIbHbBIE, 3aHUMATEIbHBIC 3a7a4d, 33J1a4d C TEXHUYECKUM
coJiep>KaHueM, KOMOMHUPOBAHHBIE 3a/1a4H.

dnexkmpomaznumnbsle Koa1edanus u 60ansl (S u)

Baj:[aqn Pa3sHbIX BHJOB Ha OIIMCAHUEC SABJICHUA SHCKTpOMaFHHTHOfI WHAYKOHUU: 3aKOH
ANEKTPOMArHUTHOW MHIYKIINH, IPaBUIIO JIeHI1a, UHIYKTHBHOCTb.

3amau  Ha TEPEMEHHbIM JJIEKTPUUECKUH TOK: XapaKTEPUCTUKH IE€PEMEHHOIO
ANEKTPUYECKOTO TOKA, DNIEKTPHUUECKHE MAIIHHBI, TpaHCPOpMaTOp.

I'eomeTrpnyeckasi u BoiHOBasi ontTuka. JjeMeHTsl CTO — 8 yacos

3ajayd Ha OINHCAaHUE paA3JIMYHBIX CBOMCTB D3JEKTPOMAarHUTHBIX BOJIH: CKOPOCTD,
OTpaXeHUe, IMpelloMiieHue, uHTepdepeHus, audpakuusd, nOoasgpu3anus. 3afadd 1o
reOMETPHUECKON ONTHKE: 3epKajia, onThdeckue cxembl. Kiaccudukamus 3amad no CTO u
MIPUMEPHI UX PELICHHUS.

KBanToBasi Teopusi 21eKTPOMATHUTHOTO M3JIy4eHUsl BeulecTBa. Slnepuas ¢pusuka. - 8
4acoB

®otoad¢ext. Pacuer Bonubl ae bpoitns. [lornomenue u u3nydeHue cBeTa arOMOM.
Crtpoenue atoma. CocrtaB aroMHOTO siipa. [lornomnienue u n3mydyeHrne cBeTa aroMoOM. 3aKOH
paaMoaKkTUBHOIO pacnaga. Pu3nka aTOMHOTO pa. DHEPTUs CBA3U. SlIepHbIE pEaKLINH.

O06o0uaronme 3aHATHS 10 METOaM U MpUéMam pemieHusi puzuveckunx 3aaay — 9
4acoB

TemaTnuyeckoe NIAaHKPOBaHUE
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11 knace dusnueckas 3ana4a. Kinaccupukanus 24
3aja4
3aKOHBI IOCTOSHHOTO JIEKTPUUYECKOTIO 24
TOKa. Maruetusm
DJeKTpOMarHUTHbIE KOJICOAHUS U BOJIHBI 54
I'eomeTpuueckas 1 BOJIHOBAs ONTHUKA. 84
Onementsl CTO
KBaHTOBast TEOPHSI 3IIEKTPOMAarHUTHOTO 8u
U3Jy4YeHUs BellecTBa. S aepHas gpusuka
Ob6o0maroiee 3aHsATHE TI0 METO/IAM | 94
npuémam perieHus pU3nuecKux 3agad
34
yaca
11 xmacc
Neni/mm Tema 3aHATHA Koua-Bo Jara Jara
no
4acoB I1aHYy |¢akTuy.
dusnyeckas 3agaya. Knaccupukanus 3ana4g — 2 yaca
1 [Tonarue gusnueckoii 3agaumn 1
Pasznuunbie knaccupukanum Gpusnaeckux
2 3amay 1
3aKoHBI NOCTOSTHHOIO YJIEKTPUYECKOro Toka. MarneTusm- 2 yaca
3 IToBropenue. [Topsaok peuienus 3agau. 1
OnekrpoanHamuka. 3akoH Kynona. 3akon
Owma.
4 CoenuHeHne NpoBOJHUKOB. Pacuer 1
COITPOTHUBIICHUS DJICKTPUIECKUX IETIEH.
JIEKTPOMarHuTHbIC KOJIeOaHUsI U BOJTHBI — S 4acoB
5 JleficTBue MarHMuTHOTO MOJISI Ha 1
JIBYDKYILUICS 3apsii 1 IPOBOJHHUK C TOKOM.
6 MarsnuTHoO€ noJje Toka. 1
7 DneKTpOMarHuTHas MHAYKIHS. DHEPIust 1
MarHUTHOTO MOJA. «DJIEeKTPOMarHUTHbIE
KoJie0aHus»
8 Konzaencarop u kaTymka B ienu 1
NIEPEMEHHOTO TOKA.
9 3amaun Ha MCTIOIH30BAHNE 1
TpaHc(hOpMaTOpOB.
I'eomeTpuuecKkasi 1 BOJIHOBas ONTHKA.
Jaementbl CTO- 8 yacos
10 OTpakeHHe U MPETOMJICHHE CBETA. 1
11 JInnzel. @opMysia TOHKOM JIMH3BL. 1
12 ITocTpoenne n300pa>keHUI B JIMH3AX. 1
13 OnTuueckue cucteMbl. ONTHYECKHE 1
pUOOPBHI.
14-15 Bonnosas ontuka. Judpaknuonnas 2
peleTka.




16-17 | Dnements pensituBnCTCKOM AMHAMUKH | 2

KBanToBas ¢pusuka - 8 yacon

18 DoTordexT. 1
19-20 | Pacuyer Bosubl ne bpoiins. [lornomenue u 2
U3JTy4eHUE CBETA aTOMOM.

21 Crpoenue atoma. CocTaB aTOMHOI'O Spa. 1
[Tornomenne u N3Iy4eHUE CBETa ATOMOM.

22 3aKOH paIn0aKTUBHOIO pacnaja. 1

23-24 ®dusnka aTOMHOTO SApa. DHEPTHUs CBS3H. 2

25 S nepHble peakIuu. 1

IMoBTOpenue. Pemenne 3axa4 no
maTepuajgam oaumnuaa u EI'3- 9 yacos

26-27 Pemenue 3a1ay no KWHEMaTHUKe. 2
28-29 | JluHamMKa MaTepHAIBHOW TOYKHU. 3aKOHBI 2
COXpaHECHHS.

30-31 MKT wuneansHoro rasa.yYpaBHeHue 2
COCTOSIHUS HJICATBHOTO Ta3a.

W3onponeccel.

32 TepmonnHaMuKa. 1
33 DNEKTPOCTATHKA. 1
34 Wroru kypca 1










