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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma no ¢usuke 1 115 kinacca Gpusmko-maTreMaTHUECKOro Mpo(UIst COCTaBICHA HA OCHOBE MPUMEPHON IPOTrPAMMBI CPEHETO
o0miero o6pazoBanus 1o (pusmkKe, COOTBETCTBYIOLIEH (eiepalbHOMY KOMIIOHEHTY TOCYJapCTBEHHOT'O CTaHIapTa CPeIHEro 001ero oopa3oBaHusl.
Hopmarusnyro 6a3y i pa3paboTku pabodeld mporpaMMBbl IPEACTABISAIOT TOKYMEHTHI:

- ®enepanbHbii 3aK0H 0T 29.12.2012 1. Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny;

- [Ipuka3z Munucrepcta obpazoBanus Poccuiickoit @eneparuu ot 05.03.2004 r. Ne 1089 «DenepanbHblii KOMIIOHEHT rOCyJapCTBEHHBIX 00pa3oBa-

TEJbHBIX CTAaHAAPTOB 00IEro 00pa3oBaHUMY;

- [Ipuka3 MunucrepcrBa obpazoBanust Poccuiickoit @enepanuu ot 09.03.2004 r. Nel312 «Denepanbubiii 6a3UCHBINA y4eOHBIH MJIaH U IPUMEPHBIE

yueOHbIe TUTaHbI 7151 00pa30BaTeabHBIX yupexaeHuil Poccuiickoit denepanuu, pealns3yomux NporpaMMbl 00IIEero 00pa3oBaHus»

- [Ipuka3z MunncrepcrBa oOpasoBanus u Hayku Poccuiickoit @eneparyu ot 31.03.2014 Ne 253 «O06 yrBepkaeHnH (eeparbHOTO NepedHs yaeOHu-

KOB, PEKOMEHYEeMbIX K HCIOJIb30BAHUIO TIPH pealli3alliid UMEIOIIUX TOCyIapCTBEHHYIO0 aKKPEeIUTAIMI0 00pa30BaTeNbHBIX MPOrpaMM HauyalbHOTO

00111er0, OCHOBHOTO OOIIETO, CPETHET0 0OIIET0 00Opa30BaHUS.

- IIpuxa3z MunuctepcTBa oopasoBanus u Hayku Poccuiickoit ®enepanuu ot 08.06.2015 r. Ne 576 "O BHecenuu nzmenenuii B Gl yueOHNKOB,

PEKOMEHYEMBIX K UCIOIb30BAHUIO IIPU PEATM3ALINN UMEIOUINX TOCY1apCTBEHHYIO aKKPEIUTALMI0 00pa30BaTeIbHbIX IPOrpaMM Ha4aJlbHOTO 00-

IeTr0, OCHOBHOT'O OOIIETO0, CPEeIHEro o0IIero oopa3oBaHus, yTBEPKICHHBIN pukazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit dene-

pauuu ot 31 mapta 2014 roga Ne 253"

- IlocranoBnenue ['maBHOTrO rocyaapcTBeHHOTO canuTapHoro Bpaua Poccuiickoit @eneparuu ot 29.12.2010 r. Ne 189 (pen. Ot 25.12.2013) «O6
yrBepxkaennn CanlluH 2.4.2.2821-10 «CanuTapHO-31THAEMUOJIOTHYECKHE TPEOOBaHUS K YCIOBUSAM U OpraHu3aiuu o0ydeHus B 001eoopa3oBa-
TEIBHBIX YUPEKICHUIX.

Pabouas nmporpamma cocraBieHa Ha OCHOBE IpOrpamMMmbl 1o (pusuke it o0uieo0pa3oBaTeabHbIX yupexaeHuil. @usuka. 10-11 kinaccel/
B.A. KopoBuH, B.A. Opnos. - M: Ipoda, 2009.
OnHa opueHTHpOBaHa Ha Pa3BUTHE y YYaILUXCS MHTEpeca K MO3HAHUIO (PU3NYECKUX SBJICHUH, MPUOOpETEHNE HABBIKOB CAMOCTOSATEIBHOIO W3YYECHHUS
OCHOB HayK, UX IPUJIOKEHUH U pazpaboTaHa ¢ TAKUM pacueToM, 4TOObI B JalibHElIIeM, 00y4asch B By3€, YUallHecs CMOIJIM MOCBATUTH OOJIbIIE Bpe-
MeHU Npo¢eCcCUOHATBHON MOITOTOBKE B BEIOPAHHON CHEIIUAIbHOCTH.
Pabouas nporpaMMa opreHTUpOBaHa Ha HcIoib30BaHue yueOHuka: [Tunckuit A.A., Kabapaun O.®. ®dusnka  yyeOHuk ans 11 kiacca ¢
yriyosieHHbIM u3ydeHuM ¢pusuku — M.: [IpocBemenne,2012
Llenvro HacTOAIIECH IPOrPaMMBI ABJIsIETCS (POPMUPOBAHHE HAYYHOTO CTUIISI MBIIIUIEHUS! U €CTECTBEHHOHAYYHOTO MUPOIIOHUMAHUS yUALTUXCS TIPU
oOyueHuu Gu3MKe.
OcHogHnble 3a0auu nPozpammuyl:
e cucTeMaTH3alus coJaep>KaHus Kypca GU3NKH B COOTBETCTBUU C IPUYUHHO-CIIEICTBEHHBIMH CBSI3IMU;
e iaccu(uKalus 3aKOHOB (PU3HUKH 10 UX 3HAUUMOCTH;
® I[IJJTaHUPOBAaHUE MaTepHalla, UCIOIb3Ysl OJIOYHBIN METOJ;
e pa3paboTKa TBOPUECKUX 3aJaHUI UCCIIEI0BATENLCKOT0, TOUCKOBOTO M OLIEHOYHOTO XapaKTepa.
e Kpamkoe onucanue npozpammel. (VI3MeHeHus, BHECEHHBIE B porpaMmy cooTBercTByromero Y MK, 6a3ucHoro yue6HOro miaHa mo
IIPUMEPHOI TporpaMmme)
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Copep:xaHue Kypca BKIIOYAeT BOIPOCHI pa3iesoB (GU3HUKH, COrJIACOBaHHbIE C cofep:kanueM [IpumepHoil mporpamMmsbl cpeiHero oo1ero 0opa3oBaHus
no ¢usuke Ha nmpopuiIbHOM ypoBHE. [IporpaMma cocTtaBiieHa, OpUEHTUPYACH HAa yueOHuK (u3nku noj pepakuueit A. A. I[Munckoro u O.®.Kabapauna,
OJIHAKO TpeJyIaraeT cjerka OTJIMYHOE CTPYKTypUpOoBaHUe MaTepuaia. [ 1aBHast 0COOEHHOCTh MPOrpaMMBbI 3aKIF0YAETCS B TOM, YTO

peanu30BaH €AMHBIA MOIXO0 IPU U3YYCHUH KOJIeOATENbHBIX U BOJHOBBIX IMPOLIECCOB, T.€. 00bEAMHEHBI MEXaHUYECKUE U AIEKTPOMArHuTHBIE KoJieOa-
HUs U BoJIHBL. M3ydeHue koneGaHuil npeasaraercs ¢ riiy0oKoro pacCMOTPEHHUSI MEXaHWYEeCKUX KoeOaHul U Jlajee Mo aHaJOrMH B CONIOCTaBICHUU
AJIEKTPOMAarHUTHBIX KosiebaHuil. [Ipy 3ToM MIMPOKO UCHOIB3YETCSl MATEMAaTUUYECKHI anmapar, B YaCTHOCTH Ipou3BoHas. [loHsTHe 0 criekTpe sBisieT-
sl CTPYKTYpUpYIOLIel uneeit Bcero kypca ¢pusuku. [Ipu n3yueHun KBaHTOBOU TeOpuU 0co00e BHUMaHKUE 00pallaeTcsi Ha SKCIepuMEHTAIbHOE J10Ka3a-
TEJBCTBO CyliecTBOBaHNE (POTOHOB. [Ipy U3yueHNH IEKTPOJMHAMUKN PACCMATPUBAETCS OTHOCUTENBHOCTD 3JICKTPUYECKOTO U MAarHUTHOT'O TIOJIEH.
[Iporpamma 3aBepiaercs pasuenom “Ctpoenue u 3Bosonus Beenennoit”. Heo6X01uMOCTh BBEICHHsI TAKOTO pa3zelia B MKOJIbHBIN Kypc (pu3nuKu
00yCIIOBJIEHA TEM YTO, KypC aCTPOHOMHH NEPeCcTal ObITh 0053aTEIbHON COCTAaBHON YacThIO OOIIET0 CpelHero oOpa3oBanus, a 0e3 3HaHUK O CTPOCHUHU
BcenenHoli 1 3akoHax ee pa3BUTHS HEBO3MOXXHO (HOPMHUPOBAHKE 11€JIOCTHOM Hay4YHOU KapTUHBI MHUpAa.

N3yuenue B nuiee Kypca pU3UKU B €AMHCTBE C METO0JIOTUEN TEOPUH U SKCIIEPUMEHTA CIIOCOOCTBYET YCBOCHUIO COJIEPKAHUS, OBJIAIEHUIO CUCTEMOM
3HAHUU O HEXKUBOU MPHUPOJIE, CPEACTBAX, METO/IAX U MPOLleccax ee MO3HAHUA, a CaMOE TJIaBHOE JJaeT MPE/ICTaBICHNE O HAYYHOU KapTHHE MUpA.

MecTo npeaqMera B y4eOHOM MUIaHe JIHIIES:
Copepxanue MporpaMMbl paccuuTano Ha 1 rox uzydenus puzuku. OOIIee KOJIMYSCTBO YacOB Ha MPOXOKICHUE TPOTpaMMBbI cocTaBiiseT 136 4acos, u3
pacuera 4 y4eOHBIX Yaca B HEJIEIIO,
B TOM YHHUCIJIC
KonTponbHbie paboThl 5
JlaGopaTopHbie paboTel 6

VY4eOHble 3aHATHSI TPOBOJATCS B opMe JIEKIHH, CEMUHAPOB, 3a4ETOB.



YUEBHO-TEMATHYECKHH ILTAH

Tera ng- Conepikane JlesITeIbHOCTD oﬁyqamumxcslT(e:’.:::IHnﬂ U YMEHHUs) IPH U3yYeHHUH
yacoB
Mexannue- Mexaununyeckue konebanus. CBoOoauble Koue- | Yuaujuecsa 00axcHbl 3HAMb /NOHUMAMb:
ckue koseba- | 104 Oanus. MareMaTHIECKH MassTHUK. [ apMOHU- | CMbICI NOHAMUU:
HUA YeCcKUe KoJjieOaHusl. AMIUIUTY/Ia, TIEPHO/I, Ya- - aMIUTUTYZA, 4acTOTa, IEPHO/, PA3HOCTh (ha3, BOJIHA, YHEPTUs, XapaK-
crora u (asa koseOanuii. BoIHyKIE€HHBIE KO- | TEP NPEBPALICHHs SHEPTUU ITPU KOJICOAHHUSX;
nebanus. Pesonanc. ABTokoJieOaHus. Omauyumenvrvle 0cobeHHoOCm.
- CBOOOJTHBIX, BBIHYKJIEHHBIX M aBTOKOJIEOaHUII;
Oekrpomar- Dnekrpuueckue Koyiebanus. CBOOOHBIC KO- - ycaoe6usi BOSHUKHOBEHHS PE3OHAHCA,
HHUTHBIC KOJIC- 14y nebaHus B KoJj1e0aTeJIbHOM KOHTYpE€. Hepnoﬂ -qupMleblZ qacCToTa CBO6OI[HLIX K0Je0aHnii MAaTEMAaTHYECKOTO MasiTHH-
OaHus CBOOOIHBIX 2IEKTPHUECKUX KoneOanuii. Bri- Ka ¥ TIOJIBEIIICHHOTO TPy3a Ha MPYXUHE, KOJIeOaTeIpHOro KOHTYpa;
HY>XJIEHHBIE KoJieOaHus. HepeMeHHLIﬁ JJIEK- - HepeMeHHHﬁ TOK, KaK YAaCTHBIN cnyqaﬁ BBIHYXXICHHBIX KOHG68.HHI>1;
TpI/I‘-IeCKI/If/'I TOK. AKTUBHOE COIIPOTHUBIICHUE, - 6JIOK-CX€My MMPOU3BOACTBA, NIEp€Aavn U UCIIOJIL30BAHUEC DJICKTPUUC-
€MKOCTb U MHAYKTUBHOCTD B [IEU IIEPEMEH- CKOHM SHCPIrun, NpuHIUII JCUCTBUA TCXHUUCCKUX YCTPOUCTB;
HOTO TOKA. MGTO)I BEKTOPHBIX IUarpaMM. 3a- - CBA3b JJICKTPUUCCKOIO U MAarHuTHOT'O MEPEMCHHBIX nojeun (BHXpeBOfI
KoH OMma JiJ1s1 IepeMEHHOr0 Toka. MOIIHOCTh XapakTep);
B [IeITH IEPEMEHHOI'0 TOKA. Pe3onanc B diiek- - (baKTI)I, OIIBITBI U ABJICHUA, ITO3BOJIAIOIIUC CUUTATE DJICKTPOMArHUTHOC
Tpnqec}(()f/'[ LICIIH. I10JI€ p€ajJIbHO CYHICCTBYIOIINUM.
[TpouzBoacTBO, Mepeaya U moTpedIeHNEe NMOHUMATh.
AJIEKTPUYECKOM dHepruu. I enepupoBanue - YHUBEPCATbHOCTh OCHOBHBIX 3aKOHOMEPHOCTEH KoJeOaTeNbHbBIX MPO-
SHEPIUU. Tpch(i)QpMaTop_ Hepeﬂaqa JJIEK- LIECCOB IS KoJIeOaHui 11000 (1)1/131/111601(0171 IIpUPOObI,
TpI/I‘{eCKOﬁ DHEpPIruu. -HpH6J'IH)KeHHLII>i XapaKTEP MBICJICHHBIX MOI[GJ'IGIZ
( MaTeMaTHYECKHI MasITHUK, 3aKPBIThINA KoeOaTeNIbHbII KOHTYp, Tap-
Mexanu4e- 8u Mexanndeckne BONHBL [Ipo1oNbHbIE U TIOTe- | MOHUYECKHE KoJie0aHus1) 0 OTHOIICHHUIO K PEAIbHBIM KOJIe0aTeTbHbIM
CKHE U 3JICK- peunbie BOJHBI. JliiHa BoTHBL. CKOpOCTh pac- | CHCTEMaM M IpoIeccaM,
TpOMarauT- MPOCTPAHEHHUS BOJIHBI. 3BYKOBBIE BOJIHBI. 1H- Yuawuecs oonscnot ymems:

HBI€ BOJIHbI

tepdepennus BoaH. [Ipunuun [toiirenca.
Judpakius BoJH.

DneKTpOMarHuTHbIE BOJIHBL. M3nydyenue anek-
TPOMarHUTHBIX BOJIH. OnbiThl ['epua. CBoii-
CTBa DJICKTPOMArHUTHLIX BOJH. [TpuHImmn pa-
IUOCBA3U. TeneBuncHUE.

- IPUMEHSATH 3HAHUS 715 pelIeHus 3a/1a4 (YUTaTh U CTPOUTH TpapuKu
KoJieOaHU, MPUMEHATH POPMYIIbI TepHoia KoJieOaH!ss MaTeMaTHye-
CKOTO MasiTHHKA 1 K0Je0aTeIbHOr0 KOHTYpPA);

- HCIOJIB30BATh 3HAHHSI 3aKOHOMEPHOCTEN KOJIeOaHU 1 BOJIH (MEXaHU-
YECKHX, 3JIEKTPOMAarHUTHBIX ) JJIs1 aHAJIM3a IIPOLIECCOB B KOJIEeOaTeNb-
HBIX CUCTEMAX;




- IPOCJIENTD JACHCTBUE 3aKOHA COXPAHEHHUS DHEPTUH B KOJIeOaTeIbHBIX
Y BOJTHOBBIX ITPOLIECCAX.

BonHosag o1i-

Hucnepcus. Ilornomenue u paccestHue CBeTa.

Yuawuecs oonsicrvl 3namo:

THKA 104 IBer Ten. Untepdepennus ceera. KorepeHT- 80IHOBASL ONMUKA
HbIE UCTOYHUKHU. METOIBI IIOyYeH s MHTEP- | - QU3UUECKUl CMBICH IIOKa3aTells IpenoMieHus, GopMyiTy CBA3U MOKa-
¢depennnn. MaTepdepeHIus B TOHKHUX TIICH- 3aTelis MPEJIOMIIEHHUS CO CKOPOCThIO CBETA B BEILIECTBE;
kax. ludpakuus ceera. [Ipunuun [oiiredca- | - 3aKOHOMEPHOCTH ABJIEHUN JUCIEPCUM, MHTepdEpeHIUH, TU(ppaKkuu
@penenst 3onbl Openens. JndpaxiponHas CBETA;
pemierka. @opmyia TUPPaKIIMOHHON penieT- | - BO3MOXKHOCTU MCIOJIb30BaHUs BOJHOBBIX CBOMCTB CBETA B TEXHUKE,
ku. [Monspusanus ceera. CriocoObl MOaydeHus | - IPUOIMKEHHBIH XapaKTep 3aKOHOB F€OMETPHYECKOM ONTHKH, HE Y4H-
MOJISIPU30BAHHOT'O CBETA THIBAOLIEH BOJIHOBBIE CBOMCTBA CBETA.
2eomempudecKkas OnmuKd.
I'eomeTpuye- 3aKOHBI TEOMETPUYECKOM ONTHKU. IloaHoe | - OCHOBHBIC 3aKOHBI F€OMETPUYECKOMN ONTUKH: PSIMOJIMHEUHOCTh pac-
CKas OIITHKA. 16 BHYTPCHHEE OTpaKCHHE. HpI/IHI_II/IH (DepMa_ IMIPOCTpAaHCHUA CBCTA B OHHOpOHHOﬁ cpeac, HE3aBUCUMOCTL CBCTOBBIX
I[OKaSaTeJIBCTBO 3aKOHOB reQMeTquQCKQf/'I ITY4YKOB, 3aKOH OTPAXCHUS CBCTA, 3aKOH ITPCIIOMJIICHUSA CBCTA,
ONTHKH Ha ero ocHoBe. IlocTpoeHne m306pa- | - UCIOJIB30BAHUE NIPUHIIMIIA CAMMETPHH JJIs IOCTPOEHHUS M300paXKEeH s
JKEHUs B IUIOCKOM 3€pKalie. JIVH3EL QDopMy_]'[a B IIJIOCKOM 3€pKajie, IOCTPOCHUE I/1306pa)K€HI/I$I B TOHKOH JTHH3E,
ToHKOM nuH3BL [locTpoeHue wuzo0paXkeHuit | - (opmyy TOHKOM JUH3BI,
Onrtuueckue an60pH, - OIITUYECKUE CXEMEI Q)OToannapaTa, IPOCKIIMOHHOIO anmnapara, riasa,
JYTbl U MUKPOCKOIA,;
Yuawueca oonscnot ymemsn:
- HCTIOJIb30BATh 3aKOHBI OTPAKEHUS U MPEJIOMIICHHsI cBeTa, GopMyIly
TOHKOM JIMH3BI IJIs1 PEIICHUS 3a/1a4;
- coOMpaTh MPOCTEHIITYIO ONTHYECKYIO CUCTEMY U TIONy4aTh H300pake-
HHE NPEJAMETOB, TABAEMOE JIMH30M.
DneMEHThI 24. [Tpuaumn otHOcuTeNnbHOCTH OMHIITENHA. [l0o- | Yuawguecsa oonscnot 3namo:
TEOPUU OTHO- crynatel cnieruanbHoi CTO. [Ipeobpa3oBanus | - MOCTYIATHI CICIIMATBHON TEOPHH OTHOCUTEIBPHOCTH DWHINTEHHA U
CUTEIBHOCTH JlopeHua. 3akOHbI U3BMEHEHUSI CKOPOCTH, BpE- | OCHOBHBIE CJIE€/ICTBUS.
MEHH, JUTMHBI B PEISATHBUCTCKOM CIIydae.
[lonnas sHeprust u sHeprus nokos. COOTHO-
HIEHUE MEXIY MacCON U SHEPrUeH.
CaetoBbIe 8u. Tennooe nznyyenue. Credana-bonbimana, Yuawueca oonscnvl 3uamo:
KBaHTHI. Buna. I'unote3a [nanka. KBaater. @oToa¢- - XapakTep B3aUMOJEHCTBHSI CBETa C BellecTBOM npu (hoTorddekre,

¢dexT. 3akonbl hoTodPdekra. YpaBHEeHHE

3aKkoHBI (hoTod(pPexTa u ypaBHEeHHE




Onnmreiina. [Ipumenenue gportorddexra.
Xumuuaeckoe nercrue ceeta. dortorpadus.
®dortocunres. Jlromunecnenus CBeToBOE
JlaBJICHUE.

OuHmreitna 1 porodddekra;

- BEJIMYMHBI, XapaKTePU3YIOIIHE CBOWCTBA OTOHA ( macca, cko-
POCTB, SHEPTHS, UMITYJILC) ¥ POPMYIIBI UX ONIPEIEIISIFOIINE;

Yuawueca oonscnot ymemsn:

- ICIOJIK30BATh ypaBHEHUE DifHIITeHHA 17151 poTodddexTa u hopMyIsl,
OTIpeICIISIONINE MacCy PHEPTHUIO U UMITYJILC ()OTOHA MPU aHAIU3E U
pelleHNH 3a/1ad,;

- 00BSACHATDH 3aKOHBI PoTOAD(DEKTA C KBAHTOBOW TOUKH 3PEHUS;

- 00BSICHATH UHTEPPEPEHINIO, TUPPAKIINIO, TABJICHHE CBETA C BOJTHO-
BOM M KBaHTOBOW TOYKH 3PEHUS;

ATtoMHas u| 204 Buns! cnexktpos. Jloka3zaTenbCTBa CI0KHON Yuawueca oonscuvl suamo:

anepHas  Qu- CTPYKTYpHI aTOMOB. Mojienu atoma 1o Tom- -OIIBITHI U SIBJICHUS, IOATBEP/KAAIOIINE CI0KHOCTh CTPOEHUS aTOMa,

3UKa cony u Pesepdopay. KBantoBbie moctynarer - CTPOEHUE aTOMa, SIIEPHYIO MOJIEJNIb aTOMA, IIOCTYIAThl 00pa;
bopa. Atom Bogopoaa. MHOTO3JIEKTPOHHBIE - METO/Ibl HAOIIOIEHUS U PErUCTPALlUi MUKPOYACTHIL;
aroMmsl. [Tpunnun [MTayau. ClIOHTaHHOE U MH- | - CTPOCHUE aTOMHOTI'O A/1pa, OCOOEHHOCTH AAEPHBIX CHII,
aylupoBanHoe uzinydenue. Jlazep. [pumene- | - 0OmMii XapakTep NPOLECCOB IPOUCXOAMINX IIPU €CTECTBEHHOM M
HHUE J1a3epOB VCKYCCTBEHHOM PaJMOAKTUBHOM pacnaje siep, 3aKOH paJuOaKTUBHOIO
AToMHOE siapo. M3otomnsl. CocTaB aTOMHBIX pacniana;
anep. CBoMCTBA ANEPHBIX CHJI. DHEPIHsA CBA3U. | - QU3NUECKHI CMBICT MOHATHI N30TOIBI, IEPHOJ ITOTYPACaza, SHEP-
PannoakTuBHOCTB. ANlb(pa- u Gera-pacnaz. TUs CBSI3M aTOMHBIX si7iep, 1e(eKT Macchl; anbda-, 0eTa-, raMma-
3aKOH paJHoaKTHBHOIO pacmajia. [lepros mo- | U3JIy4EHHH, LENHas TEPMOsIIEpHas peaKius,
nypacnaza. Pemenne 3aga4 Ha 3aKOH paguo- Yuawueca oonscnot ymems:
aKTUBHOIO pacnaa. SaepHble peakiun. 3aKo- | - KAYECTBEHHO OOBACHATh MEXAHU3M M3ITy4EHHS M IOTTIOIIEHHUS CBETA
HbI COXPAHEHUS NPU SACPHBIX PEAKLIMSIX. aTOMOM, NIPOUCXOKJIEHUE JTMHENYATBIX CIIEKTPOB, COCTABIIATH SIICPHBIE
LenHsele ssnepHble peakuuu. SaepHblil peak- pEeaKIH, UCTOJb3Ys 3aKOH COXPAHEHUSI MACChl U 3apsia, pacCUUTHI-
Top. Bruonornyeckoe Bo3aeiicTBrE BaTh YHEPIETUUYECKUI BBIXOJ AEPHON PEAKIIUU 110 U3BECTHBIM MaccaM
DneMeHTapHbIe YaCTUIIBI U UX KiIaccu(puka- HCXOJIHOT'O BCIICCTBA W IMPOAYKTOB pacIiaja.
mus. AHTHYacTUEl. Pa3BuTHE B3TIAI0B HA
¢uznyeckyro kapTuHy Mupa. CoBpeMeHHast
¢u3nueckas KapTUHa MHpa.

Oo6oOmaromee | 424 MexaHuueckue SBIEHUS, BOIPOCHI MOJEKY-

ITOBTOPEHHE JSIPHOM (PUBHKH, DIEKTPOJUHAMUKH, MEXaHH-
4ecKMe M DJIEKTPOMAarHuUTHbIE KosieOaHus,
KBaHTOBas (hU3HKA.

Peseps 64




TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKU BBIITYCKHUKOB

Ilocne okonuanusn 11-20 knacca ywawjuecs 00n1x4cHbl 3HATH/TIOHUMATh:

1. Cospemennyto ecmecmeeHHOHAYUHYIO KADMUHY MUPA,

- CBOICTBA BEILIECTBA, IPOIIECCHI, IPOTEKAIONIUE B HEM, KOTOPBIE O0YCIIOBJICHBI INIABHBIMU MPUHIUIIAMH TIPUPO/IBI: Xa0TUYHOCTBIO, TUCKPETHOCTHIO,
CUMMETpPUHU, MUHUMYMOM TOTEHIMAIBHOM SHEPTUuH, PyHIaMEHTaIbHBIMU B3aUMOJICHCTBUSIMU,

- 1I0JIe, BUJIBI TIOJICH, TIEKTPOMArHUTHOE I0JI€, CBOMCTBA 3TOTO IMOJISl, HCTOYHHUKH, TPOSBICHUE 3TOTO IOJIS B BUJI€ YaCTHBIX MOJICH;

- B3aUMO/ICHCTBHUE BEIIIECTBA U MOJIS; Macca U SHEPrusl; X B3aMMHbIE MPEBPAILICHUS;

2. BoaHosvie u k8aHmogvle c80lcmEa SACKTPOMArHUTHOTO U3TTyYeHHUST; €AMHCTBO POTHBOIOIOKHOCTEH, IIEPEX0/1 KOJIMYECTBA B KAUYECTBO B M3ITy4e-

HUSX
IO IIKAaJIe 3JIEKTPOMAarHUTHBIX BOJIH;
3. MemoOw»i n3ydeHus MPOLECCOB H SIBICHUN
- C TOYKHU 3pEHUS ypaBHEHHUH TBUKCHUS
- C TOYKH 3pEHHsI 3aKOHOB COXPAHEHUS;
4. 3akoHbl. 3aKOH 3JEKTPOMArHUTHOW MHIYKIIMH, 3aKOHBI OTPAXKEHUS U MPETOMIICHHUS CBETA, MOCTYJIATHI CIIEUATbHON TEOPHUH OTHOCUTEIBHOCTH,
3aKOH
CBSI3M MAcCChl U DHEPI'HH, 3aKOHBI poTod(dekTa, mocTynaTsl bopa, 3aKOH palnOaKTUBHOTO pacnaja;
¢bu3nvecKkre BEIMYUHBI U €IMHUIIB MX H3MEPEHHsS. TEPUOJI, YaCTOTa, aMILTUTYAa KoJeOaH!H, [UTMHA BOJTHBI, MATHUTHBIA TIOTOK, WHIYKIIUS
MarHUTHOT'O MOJIs, HUHIYKTUBHOCTb, SHEPTUS MATHUTHOT'O T10JIs1, IIOKa3aTeNlb IPEIOMIICHUS, ONTHYECKas CUJIa JIMH3bI;
yJanmecsi 10JKHbI YMeTh!

1. Onucvisams u 06vaACHAMb pe3ynrbmamsl HAOII0OEHUL U IKCNEPUMEHMOE: HE3aBUCUMOCTb YCKOPEHHS CBOOOTHOTO Ma/IeHHUs OT MAcChl MaJatoIIero
TeJa; IIEKTPOMArHUTHAS MHAYKIIHS; pacCpOCTPpaHEHHE AIEKTPOMArHUTHBIX BOJIH; IUCTIEPCHs, HTephepeH s 1 AudpaKiys cBeTa; U3TydyeHne U
MOTJIOIIEHUE CBETa aTOMaMH, JIMHEHYaThle CIEKTPhI; (GOTOdP(PEKT; paiioaKTUBHOCTD; MIPHU O0BSICHEHUH NPUPOIHBIX SBICHUH NCIONB3YIOTCS Qu-
3MYECKHE MOJICNIN 3aKOHBI (PU3UKU U (PU3HUYECKIE TEOPHH UMEIOT CBOH ONPEIEIICHHBIC TPAHHUIIBI TPUMEHUMOCTH; OMTUCHIBATh (DyH/IaMEHTaIbHbIE
OTIBITHI, OKa3aBIlIKE CYIIECTBEHHOE BIUSHHIE HA pa3BUTHE (HU3HKH;

2. [lpumenamo nonyuenHvle 3HanUs 01 peuleHus U3UYECKUxX 3a0ay,

3. Onpeoensams. xapakrep (pU3MYECcKOro mpoiiecca 1no rpaduky, tadmuuue, GopMmysne; TpOIyKTHI SIEPHBIX PEAKLUi Ha OCHOBE 3aKOHOB COXpPaHEHUS
ANEKTPUYECKOTO 3apsi/ia U MacCOBOTO UMCIIa,;

4. Uzmepsams: TIOKa3aTeNlb MPETOMIICHUS BELIECTBA, ONTUYECKYIO CHIIY JIMH3BI, JJIUHY CBETOBOM BOJHBI; MPEJICTABIATh PE3yIbTaThl U3MEPEHUN C
Y4ETOM HUX NOTPENTHOCTEN;

5. Ilpusooums puMepHl MPAKTUYECKOTO IPUMEHEHUS (PU3NUECKUX 3HAHUHN: 3aKOHOB MEXaHUKH, TEPMOTUHAMUKH U DJICKTPOJIMHAMUKH B YHEPI€THKE;
Pa3IMYHBIX BUIIOB DJIEKTPOMATrHUTHBIX M3ITyYSHUHN JUIS PAa3BUTHS PAIHo- U TEICKOMMYHHUKAIIHMIA, KBAHTOBOW (DM3MKHU B CO3TaHUU SICPHON dHEpre-
THUKH, JIa3€POB;

6. Bocnpunumams M Ha OCHOBE TOJYYEHHBIX 3HAHHMH CaMOCTOSITEILHO OIICHMBATh MH(OpMaInio, coaepkamiyrocs B coodmenusx CMU, naydyHo-
MOMYJISIPHBIX CTaThsIX; MCIOJIb30BaTh HOBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH ISl TIOMCKA, 0OpabOTKH U MpeabsBICHUS HHPOPMALUHU 10 (U3UKE B
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KOMITBIOTEPHBIX 0a3ax JaHHBIX U ceTsx (cetu MHTepHeT);
7. Vcnonb3oBaTh NpuOOpPETEHHbIE 3HAHUS U YMEHHSI B PAKTUYECKOM EATEIbHOCTH U MTOBCEAHEBHON KU3HU.

KPATEPAU 1 HOPMBI OIIEHKHY 3HAHUI, YMEHUI 1 HABBIKOB TIPUMEHHUTEJIBHO K PA3JIMYHBIM ®OPMAM
KOHTPOJIA

B ocHOBY kpuTepHueB OIEHKH y4eOHOW NEATeIIbHOCTH YYaIIUXCs MOJOKEHbI OOBEKTHBHOCTh M €AMHBIA MOaXo/. [Ipu 5-0amipHOM OlleHKe
JUTS BCEX YCTaHOBIICHBI OOIIEANIAKTHYECKIE KPUTCPHUH.
Ouenka caMOCTOSITEIbHBIX MMCbMEHHBIX H KOHTPOJIbHBIX PadoT
Ounenka «5» crTaBuTcs, €CJIM YYeHUK:
1. Beimoxnun padoty 6e3 omurboK U He104YETOB.
2. Jlomyctun He 60yee 0JJHOTO HEJI0YeTa
Ounenka «4» CTaBUTCS, €CJIM YYCHUK BBINOJIHUJI padoTy NMOJHOCTHIO, HO JOIYCTHJI B Heil:
1. He Oosiee oiHOM HErpyOOii OLIMOKY ¥ OJHOIO HEAOYETA.
2. He Gonee AByX HEI0YETOB.
Ouenka «3» cTaBUTCS, €CJIM YYeHUK MPABUJILHO BBITIOJTHUJI HE MeHee MOJIOBHHBI PA0OThI HJIHU IOy CTHJI:
1. He Goinee aByx rpyObIX OoIMOOK UM HE OoJiee OAHON Tpy0oil U OIHOM HErpyOO OIIMOKY U OJJTHOTO HEJ0YETa;
2. He Gonee aByx- Tpex HErpyOBIX OMMOOK WM OJTHON HETrpyOOil OIMOKY U TPeX HEA0YETOB;
3. IIpu oTcyTCTBUU OMIMOOK, HO MIPH HATUYUU YETHIPEX-TISITH HEJJOUETOB.
OneHka «2» CTABUTCSL, €CJIU YYEHUK:
1. TomycTui yuciio ommOOK HeJOUETOB MPEBBIIIAIOIIEe HOPMY, IIPHU KOTOPOU MOKET OBITh BBICTABIIEHA OIIEHKA «3).
2. Ecii mpaBWIIBHO BBITTOJIHUJI MEHEE TIOJIOBUHBI PAOOTEHI.
3. He npucTynun K BHIMOTHEHUIO paOOTHL.
4. IlpaBunbHO BeInoaHWI He Ooniee 10% Bcex 3a1aHui.
Kputepun u HOpMBI YCTHOTO OTBETA
Ouenka «5» crtaBuTcs B ciayydae:
1. 3HaHus1, MOHUMAaHHUS, TTyOUHBI YCBOSHHS 00YJArOIIMMCS BCET0 00beMa MPOrpaMMHOTO MaTepHara.
2. YMeHUS BBIJCIATH TJIaBHBIC TIOJIOKEHUS B H3yYSHHOM MaTepualie, JejaTh BBIBOJBI, YCTAaHABIHBATh MEATPEIMETHBIC U BHYTPUIIPEIMET-
HBIE CBSI3U, TBOPUECKU MIPUMEHSITH IMOJIYYCHHBIC 3HAHHS B HE3HAKOMOW CUTYaI[|H.
3. OrcyTcTBHS OMMOOK M HEAOYETOB IPU BOCIIPOM3BEACHUH H3yYCHHOT'O MaTepHalia, P YCTHBIX OTBETaX, YCTPAHSHUS OTICIbHBIX HETOY-
HOCTEW C TIOMOIIIBIO JOMOIHUTENBHBIX BOIPOCOB YUUTENs, COONIOACHUS KYIbTYpPhl MUCEMEHHOW U YCTHOM peuH, MpaBui 0hOpMIICHHUS MHChMEHHBIX
pabor.
Onenka «4»:
1. 3HaHMe BCETo M3YYCHHOTO MPOrPaMMHOT0 MaTepuaa.



2. 'YMeHHE BBIICHATH IVIaBHBIC TMOJOKEHUS B M3YYEHHOM Marepuaie, Ha OCHOBaHMU (aKTOB M MPUMEPOB 0000IIATH, IENIaTh BBHIBOJBI,
YCTaHABJIMBATh BHYTPUIIPEAMETHBIC CBSI3U, IPUMEHSATH MTOJTyYeHHBIC 3HAHHS Ha ITPAKTHKE.

3. Hesnauutensueie (HerpyOble) OMMOKM M HEIOUYETHl MPH BOCIPOM3BEICHUN M3YYEHHOTO MaTepuaja, COOMIOACHUE OCHOBHBIX MPABUI
KyJbTYpPbl IUCBMEHHOM M YCTHOW peuu, MpaBuil 0hOpMIICHHS TUCbMEHHBIX PadoT.

Ouenka «3»

(YpoBeHBb npeacTaBJIeHN I, COYETAIOIIMXCS € 3JIeMEHTAMH HAYYHBIX MOHATHH):

1. 3Hanue u ycBOEHUE MaTepHaja Ha yPOBHE MUHMMAJIbHBIX TPEOOBaHUN MIPOrpaMMBbl, 3aTPyAHEHHUE IIPU CaMOCTOSATEIILHOM BOCIIPOM3BE-
JeHUU, HeOOXOJMMOCTh HE3HAUUTEIBHOM MOMOIIU TPENoJaBaTesl.

2. YmeHue paboTaTh Ha YPOBHE BOCIPOM3BE/IECHUS, 3aTPYAHEHUS DU OTBETAX HA BUIOU3MEHEHHBIE BOIIPOCHI.

3. Hammuwme rpy0oiif ommOKH, HECKOIBKUX HETPYOBIX OMMOOK MPU BOCIPOU3BENECHUH U3yYCHHOTO MaTepHaja, He3HaYUTEIbHOEe HECOOT0-
JIeHHEe OCHOBHBIX IPAaBUJI KYJIbTYpbl IUCBMEHHON U YCTHOH peun, npaBuil ohOpMIIEHUS TUCbMEHHBIX PadoT.

Onenka «2»:
1. 3HaHuWe W yCBOCHHME MaTepHalia Ha YPOBHE HM)KE MUHHMAJIBHBIX TPEOOBAHUI MPOrpaMMBbl, OTACIBHBIC MPEICTABICHUS 00 M3yYeHHOM
Mmarepuaie.
2. OtcyTcTBHE yMEHU paboTaTh Ha yPOBHE BOCIIPOU3BEICHHSI, 3aTPYIHEHHSI IPH OTBETAX HA CTAHJAAapPTHBIC BOIPOCHI.
3. Hannune HeCKOIBKUX TPYOBIX OIIMOOK, OOJIBIIOrO YKCiIa HErpyObIX IPU BOCIPOU3BEIEHUH U3YYEHHOTO MaTepHasa, 3HaYuTeJIbHOE He-
co0JII0ICHNE OCHOBHBIX IIPABUJI KYJIBTYpPbl MIUCbMEHHON U YCTHOM peuu, paBuil 0pOpMIIEHUS TUCbMEHHBIX padoT.
4. CraBuTcs 3a NOJIHOE HE3HAHUE U3YYEHHOIO MaTepraia, OTCYTCTBUE 2JIEMEHTAPHBIX YMEHNUN U HABBIKOB.
OuneHka BbINOJTHEHHNS MPAKTHYECKHUX (J1a00paTOpPHBIX) padoT
Onenka «5» cTaBUTCS, €CJIN YYCHHK:
1. IlpaBunbHO ompeaenui Lelb ONbITa U BBITOJHUI PadOTy B MOJIHOM 00beMe ¢ COOMI0ACHNEM HEOOXOAUMOMN MOCIeI0BaTeIbHOCTH TIPO-
BEJICHUS OIBITOB U U3MEPEHUIA.
2. CaMOCTOATENBHO M PAIMOHAIBHO BBIOPAT M IOATOTOBHJI JISL ONBITa HEOOXOIMMOEe 00OPYAOBAaHHUE, BCE OMBITHl IPOBEN B YCIOBUSX,
o0ecreynBaoIUX MOJyYeHNE Pe3yJIbTaTOB U BHIBOJIOB ¢ HAMOOJIbIIEH TOYHOCTHIO.
3. Hay4HO TpamMOTHO, JIOTHYHO ONHCcaN HAOIFOIeHUS U chopMUpOBaAI BRIBOABI U3 OIBITA. B MpeacTaBieHHOM OTYeTe NMPaBUIIBHO U aKKY-
PaTHO BBINIOJIHMI BCE 3aITUCH, TaOIMIIbI, PUCYHKH, YEPTEKH, TpaUKH, BBIYUCICHUS U CIeNIall BEIBOIbI.
4. TlposBrseT opraHu3allMOHHO-TPYAOBbIE YMEHHUS (TMOAEP)KUBAET YUCTOTY pabovyero Mecta 1 MOpsAJOK Ha CTOJIe, SKOHOMHO HCIOJIb3YET
pacxoHbIe MaTepUAIbI).
5. DKCHEepUMEHT OCYIIECTBIISIET M0 IJIaHy C y4eTOM TEXHHKHU 0€30MacCHOCTHU U MpaBUil paboThl ¢ MaTepUaIaMu U 000PYAOBAHUEM.

Ouenka «4» cTaBUTCH, €CJIM YYEHUK BHINIOJHUJI TPEOOBAHUA K OLIEHKE «5», HO:

1. Bwu10 momyIieHo JBa — TpU HeJo4YeTa Win 6osee OHOM rpy0oil OMMOKY 1 OTHOTO HE0YeTa.

2. DKCHEpUMEHT MPOBEAEH HE MOJHOCTHIO WM B OMMCAHUM HAOJIOJCHUH U3 OIBITA YYEHUK JOMYCTHJI HETOYHOCTH, BBIBOJIBI CAEIal He-
MIOJTHBIE.



Ounenka «3» cTaBUTCH, €CJIM YYEHUK:

1. IIpaBuiIbHO OMpeAEHI IIeTb OMBITA; PaOOTy BBIMOJHACT MPABHJIBHO HE MEHEEe YeM HAIOJOBHHY, OJTHAKO 0OBEM BBIIIOJHEHHOW YacTh
TaKOB, YTO IO3BOJISICT NOIYYUTh NPABIIIBHBIC PE3YJIBTATHI U BHIBOBI 10 OCHOBHBIM, IPHHIIUITAAIBEHO BaKHBIM 3a/a4aM PaOOTHI.

2. Ilogbop obopynoBanusi, 00BEKTOB, MATEPUAIIOB, a TAK)KE paOOTHI IO HAYAJTy OIBITA MIPOBEJ C MOMOIIBIO YUUTENs; WK B XOZ€ IPOBeIe-
HUSI OTIBITA M U3MEPEHUH OIbITa OBLIHM JOMYIIEHBI OMNOKH B ONMMCAaHUH HAOIIOCHUH, ()OPMYITMPOBAHUH BHIBOIOB.

3. Jlomyckaer rpy0yto ommOKy B X0/ SKCIIEpUMEHTa (B 00bACHEHHH, B OPOPMIICHHH pabOTHI, B COOIOACHNH MPAaBUII TEXHUKU Oe3omac-
HOCTH IIpu paboTe ¢ MaTepuaiaMy U 000pyJOBaHHEM ), KOTOpast UCTIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIIS.

OuneHka «2» cTaBUTCSH, €CJIN YYEHHUK:

1. He ompenenui caMOCTOSATENBHO LENb OIBITA: BRITOJHII padOTy HE MOJHOCTHIO, HE TIOJATOTOBMII HY)KHOE 000py/ZI0BaHHE U 0OBEM BbI-
MIOJTHEHHOM yacTu paboThl HE MO3BOJISET CAEIaTh IPABUIBHBIX BBIBOJIOB.

2. OmbITHI, U3MEPEHHUS, BBIYUCICHHS, HAOIIOICHUS TPOU3BOIUIINCH HEMPABUIIBHO.

3. B xoze paboThl U B 0TUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYEHHbIE B TPEOOBAHUAX K OLIEHKE «3).

4. lomyckaet aBe (1 Oomnee) rpyObie OMMOKH B XOZ€ SKCIIEPHUMEHTA, B 00BSICHEHUH, B OPOPMIICHHH pabOTHI, B COOIIOACHUH TTPABUI TEX-
HUKHU 0€30MacHOCTHU IpHU paboTe ¢ BelEeCTBAMU U 000PYA0BaHHEM, KOTOPbIE HE MOXKET MCIIPABUTh JaKe 110 TPEOOBAHUIO YUUTEIIS.
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NEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUS 1151 PEAJIN3AIINU PABOYEN ITPOT'PAMMBbI
YMK, aBTOpHI, y4eOHHK, 3aJaYHUK U T.II.

[Ipumepnas mporpamma cpeanero oodmero oopasoBanus no pusuke. Gusuka. 10-11 knaces (mpodunsHblil ypoBeHs)/ O.D Kabapaun u A.A. [1un-
ckuil. - M: Ilpocsemenue, 2004.

Hcnonb3yembie yaeOHUKN

1. Tlunckwmii A.A., Kabapaun O.®. ®usuka  yueOHuk 11 11 kimacca ¢ yrimyO6iaeHHbIM n3ydeHuM Guszuku — M.: [Ipocsemnienue,2012

2. Kupuk JL.A. CamocrosiTenbHble 1 KOHTPOJbHBIE padoTs! 11— M.: Mnekca, 2003

3. Cremanosa I'.H. C6opnuk 3ama4 no pusuke 10-11 — M.: [Ipoceemenne,2003

4. «Enunsiit I'ocynaperBennsbiilt Ok3amen. O.d.Kabdapaun, C.1.Kabapauna, B.A.Opnos. ®usuka. PykoBoACTBO /i MOATOTOBKH K 3K3aMeHaM. M.:
ACT "Actpens", 2011.

HCHOJ’IBSyeMHe nmocoous I yYUTCIIA

1. Meronuyeckue pekoMeHaanuu K yaeonukam «®dusnka.10 kinace» u «dpuzuka.l1 kmace» nox pepakmueit A.A. [Tunckoro u O.®.Kabapauna.M:
[Ipoceemienne,2004

«Yrinybnennoe nzydenue ¢puszuku B 10-11 xnaccax» (nox pen.O.d.Kabapauna, B.A.Opnosa. —M.:IIpocsemenue, 2002.)

B.A. Opnos ®usuka, 3aganus A1 caMOIIpoBepKU U KoHTpodist, M. NUnekca.2008

O.®.Kabapaun, B.A.Opnos, C.1.Kabapauna, Tectsl o ¢pusuke. s kmaccoB pusuko-mMaTeMaruyeckoro npopuist.. —M.: BepOym-M, 2002.
du3nuecKuil MpakTUKyM JJIs KJIACCOB YIITyOJaeHHBIM n3ydyeHueM ¢usuxu (mox pea. F0.M.[Juka, O.®.Kabapauna. —M.:IIpocsemmenue, 2002.).
Typuuna H.B. u ap. 3800 3agau no ¢pusuke — M.: ipoda, 2000

AxcenoBud JI.A. u ap. — ®usuka, npaktuueckue 3aHsaTus — Munck: Beicias mxkona, 2004

Kacarkuna W.JI. Penerutop no ¢usuke , 1. 1 — PoctoB-na lony: ®enunke, 2000
Kacarkuna N.JI. Penerutop no ¢usuke , T. 2 — Poctos-Ha Jlony: ®enukc, 2000

©CON® U ~wd
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Koa Tun ypoka. Hara | lara
Ne Tema ypoka -BO OcHoBHOE cofepkanie ®opma npose- O:xuaeMblii pe3yabTaT no no
qa- JAeHus (0JI’KHBI yMETh, 3HATH) mwia- | ¢gak
COB HY Ty
Mexanuuyeckue kojaedoanust 10 4.
1. | BBogHbIif HHCTPYK- 1. [IpaBuiia noBeneHus B kKaOuHeTe BBonHsblll ypok | 3HaTh: 1
tax no Th. Bxognoe (Gu3MKK TIpU BBITIOJTHEHUH JIabopa- npaBuia paboThl B (pU3NYECKOM Kabu-
2 TECTUPOBAHUE. 1 TOPHBIX paboT. HETe
Ymers:
oOpaiarscs ¢ 1abopaTopHbIM 000pY-
JIOBaHHEM
3. KonebarensHoe nBU- 1 [TonsTue o KonebdarenbHOM BUXKE- | YPOK U3yueHUs | 3HATh: 1
xeHue. CBoOOIHbIE U HUM: OCOOCHHOCTH, YCIIOBHSI BO3- | HOBOTO MaTepU- | BUIBI KoJeOaHUI U KOIeOaTeIbHbBIX
BBIHYX/ICHHBIE KOJIe- HUKHOBEHUS, ana (Jiekuus, CUCTEM, aBTOKOJICOaHMS;
Oanus KJIacCU(pUKaIUs KOIeOaHUH. JEMOHCTpALIMS, | XapaKTEPUCTHUKU KOJIeOaHMIt: mepuo
4, 1 [TonsiTue npousBoaHoii. [IpaBuna MPAKTUKYM T10 4acToTa, HUKINYecKas 4acTora, ¢asa.
mudepenunpoBanus. Mcnons3o- | pelieHuo 3a- Ymersn:
BaHUe qudepeHMpoBanHus B Gu- | 1ay) OOBSICHATh IPUYMHBI BO3HUKHOBEHUS
3UKe. XapaKTepUCTUKH KoJieOa- KOJIeOaHui ;
HUHN: IEpUOJ ,9acTOTa, IUKINYe- MPUMEHSITH MEPBYIO MPOU3BOAHYIO Xt
CKas yacToTa, (aza. JUISl pelIeHUs YpaBHEHUS KOoJeOaHuit;
5. | YpaBHenue rapMonu- | 1 CKOpOCTh U yCKOpEHHUE TIPH Tap- Vpoxk n3yueHuss | 3HaTh: 2
YECKUX KOJeOaHUH. MOHHYECKHX KojieOaHusX. I'padu- | HOBOro Matepu- | 0OCOOEHHOCTH KOJIEOATEIBHOTO JBH-
OHeprus KojeOaHui KM KoJiebanuii . BeiBog popmyn ana (Jiekuus , KEHUS,
5 1 MepPHOJIOB KoNebaHuii MaTeMaTuye- | AEMOHCTpalus, | BBIBOJ (hOPMYIT EPHOIOB KOJICOaHHIA

CKOTO U HPY)KI/IHHOFO MasITHUKOB.
Pemenue 3a1ay Ha TUHAMUKY KO-
nebaHui

IIPAaKTUKYM I10
pELICHUIO 3a-
nay)

MATEMATHUYCCKOT O U HPY)I(I/IHHOFO Ma-
SITHUKOB.

YMmerTh:

MPUMEHATH 3aKOHbI HbloTOHA /17151
W3y4eHUs KOJIeOaTeIbHOTO IBIKCHHUS;
MIPUMEHATH BTOPYIO MPOU3BOAHYIO Xt
JUISL pEIICHUs YPaBHEHUS KOJIeOaHUH;
CTPOMTBH M AHAJIM3UPOBATH rpaduk
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rapMOHHYECKHUX KOJICOaHUH JIJIs OTh-
caHus K0ae0aTeIbHOro ABHKEHHNS,
pelieHue 3aa49 Ha TMHAMUKY KoJie0a-
HUMH.

1. Pemenue 3amad mo N3ydenune 3akoHOMepHOCTEN Ma- KomOunupo- VYMerh:
teme «Konebanus JBIX KOJIeOaHMii Ha MPUMEpe MaTe- | BaHHBIH YpPOK OTIpeNeNATh YCKOPEHUE CBOOOIHOTO
IPYKUHHOTO M Mare- MaTuueckoro MastHuka. Pemmenne | (Oecena, JI. P. MaJICHUs C TOMOIIBbIO MasiITHUKA;
MaTHYECKOI0 MasiTHU- 3aja4 1o TeMe «CBOOOHBIC U BbI- | IIPAKTUKYM IO BBITIOJIHSATH JIOIIOJHUTENIBHBIE U3MEpe-
g | ka». JLP. Ne 1. « HY)XJICHHbIE KOJICOaHUS». peLIeHuIo 3a- HUS ¥ BBIYUCIICHUS IO COOCTBEHHOMY
Omnpenenenne ycko- nadq) IUIaHYy;
peHust CBOOOHOTO
MaJCHUSD.
9. | KonTposnbHas pabora Ypok poBepku | YMeTh IPUMEHATH NonydeHHble 3YH
No 1. « Mexanuue- U OLICHKH 3Ha- IIPU pELICHUH 3a/au.
CKHeE KoJIeOaHUs». HUM
10.
Inekmpomaznummnsle koneoanus 14u.
11. | DnexTpomaruutHas OCHOBBI JIEKTPOMAarHeTu3Ma. Ypok n3ydyenus | 3HaTh:
WHIYKIMS. 3aKOH M ONEeKTpOMarHuTHas MHAYKLHNA: UH- | HOBOTO MaTepu- | 3aKOH JIEKTPOMAarHUTHOW MHAYKLIHH,
urayknuu. JJ1C B JTYKITMOHHBIN TOK, 3aKOH AJIEKTPO- | ana (JeKIus, WHIYKIIMOHHBIN TOK, MpaBwiio JIeHia.
JBIKYIMXCS TIPO- MarHMTHON MHIYKLUH. JNEMOHCTpaLUs, | YMeTh
12. | BogHMKaX. MIPAKTUKYM I10 peliaTh 3aauu.
pelIeHuto 3a-
Jiay)
13. | SIBneHue caMOMHIYK- NHayKTUBHOCTD, CAMOMHAYKLINS, Ypok wusydenus | 3HaTh:
IUW. DHEpPrus Mar- O/JIC camonHyKIMK. DHEeprus HOBOI'0O MAaT€pHU- | SJHEPTUS MArHUTHOIO MOJI KAaTyIKH,
HUTHOTO IOJIA. MarHMTHOI'O NOJIS KaTyLIKH, IUIOT- | ana  (JeKUus , | MHOAYKTUBHOCTh, CAMOMHAYKIINS, BUJIBI
12 CBOOOIHBIE NEKTPU- HOCTb SHEPTrUU MarHUTHOTO MOJIA. | AEMOHCTpalus, | AJIEKTPOMAarHUTHBIX KoJieOaHUM, Ko-

YeCKUE KOJICOAHU:
KOJIeOaTeIbHbII KOH-
Typ. [IpeBpamenne

AHanorust M1y MeXaHUYeCKIUMH
1 DJICKTPOMAarHUTHBIMHU KOJICOaHU-
ssmu. CBOOOJTHBIE AJIEKTPOMATrHUT-

MIPaKTUKYM IO
peueHuo  3a-

neGaTeNnbHBIA KOHTYP, XapaKTepPUCTH-
KM KOHJICHCATOPa;
KaK IPOMCXOANUT IPEBPALICHUE SHEP-
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JHEPruu B Kojeba- Hble Konebanus. Jlupdepenumans- | nav) I'MU B KOJIEOATEIIbHOM KOHTYpE.
TEJIbHOM KOHTYDE, Hoe ypaBHeHue. ['padpuku. YmMmernb:
3aTyxaHue CBOOOTHBIX PacCUUTHIBATH YHEPTHUIO AIIEKTPHUE-
KOJICOAHUH. CKOT'0 ¥ MAarHUTHOTO TIOJISI, IJIOTHOCTh
SHEPIUH, UCIIONB3Ys 3aKOH COXpaHe-
HUS SHEPTHH
15. | ®opmyna TomcoHa. BriBon hopmyibl mepuoaa Kose- Kom6unmpo- 3HaTh:
Pemenue 3amay mo OaHwmii, pa3db0p TECTOB. BaHHBIN YpPOK OCHOBHOE€ YpaBHEHHE K0JIe0aTeIHbHOTO
TeMe «DJIeKTpoMar- (cemuHap, mpax- | KOHTypa
16, | HUTHBIC KOJIeOaHUs B TUKYM IO  pe- YMmern:
K0JIeOaTeIbHOM KOH- IICHUIO 33]1a4 ) | pelIaTh pacueTHbIC, KAUeCTBCHHBIE U
Type». rpaduyeckue 3agaun Ha DMK
17. | IlpoBepounas pabora [TpuHnum nefcTBUs reueparopa, Komb6unupo- | 3HaTh:
«OM xonedbanus . Ha3HAYEHUE TPAH3HUCTOPA, KATYIIKM | BAHHBIM ypOK | YCTPOWCTBO M MPHUHIIMIT paOOTHI TeHe-
18. | ABTOKONEOAHMS: aB- WHAYKTUBHOCTH. Pa30op TecToBbIX paropa He3aTyXarolux KojJeOaHui Ha
TOKoJeOaTenbHast CU- 3aJaHHIA. TPaH3HUCTOPE;
cTeMa, reHepaTop He- YMmerh:
3aTyxaromux Kojeba- pemaTh pacyeTHbIE 3aa9n
HUM.
19. | IlepeMeHHBIH TOK - IlepemeHHbII TOK, CITIOCOOBI €ro Ypok uzydyenuss | 3HaTh:
IIPUMEpP BBIHYXKJICH- MOJTyYCHUSI. HOBOTO MaTe€pH- | TPUHIIMII OJTYICHHUS TIEPEMEHHOTO
HBIX 3/MarHUTHBIX KO- Butok B 0IHOPOJAHOM MarHUTHOM | ana (JIeKIus , TOKa, €ro XapaKTepUCTUKU; 0COOEHHO-
20. ne0aHmid, CTIOCOOBI oJie, TeHepaTop MEPEMEHHOTO TO- | IEMOHCTpAIUsi, | CTH MEPEMEHHOTO TOKa Ha yJacTKe

€T0 IMOJIy4YCHHH.

Ka.

MPAKTUKYM T10
pelIeHuIo 3a-

Jiay)

uenu ¢ R;

3akoH Oma Ha y4JacTke 1enu ¢ R,
Ymersn:

pelaTh 3aJa4y Ha pacyeT JeHCTB. U
aMIUTUTYIHBIX 3HAYEHUI CUJIBI TOKA U
HaIlpsKEHUH;

PacCUYMTHIBATH MOILIHOCTH IEPEMEHHO-
r0 TOKa; HAXOAUTH CABUT (Da3 MExK Ty
TOKOM U HampsiKEHUEM B JaHHOM 1ie-
Iy;

COCTaBJISITh BEKTOPHYIO AHArpaMmy,
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XapaKTepU3YIOIIYIO CABUT (ha3 MKy
TOKOM W HaIpsDKEHUEM B IIETH TIepe-
MEHHOTI'0O TOKa ¢ R

21. | AKTHBHOE, UHIYK- 1 AKTHBHOE, UHAYKTUBHOE U EM- Kombunupo- 3HaTh:
5o | TUBHOE 1 E€MKOCTHOE 1 KOCTHOE COMPOTHUBIICHUS B LIETIH BaHHBIN ypOK 3akoH OMa /J1s LIenH IEPEMEHHOTO
" | CONPOTUBIIEHUS B 1ie- MepeMeHHOT0 Toka. 3akoH OMa aiis TOKa;
1 TIEPEMEHHOTO TO- LIENY [IEPEMEHHOTO TOKA. peaJIbHBIN Yy4acTOK L€, PE3OHAHC,
ka. 3akon OMma asist pE30HaHCHAs KpUBasi;
LIETIY TIEPEMEHHOTO YMeTh:
TOKa. aHaIIM3UPOBaTh cBUT a3 Mexay [ u
U 1o, mocse pe3oHaHca 1 BO BpeMs
HEro; PacCYUTHIBAThH TIOJIHOE COMPO-
TUBJICHUE LIETIN IEPEMEHHOT0 TOKa
IIPH MOCJIEIOBATENILHOM COEIMHEHUU.
23. | MomHocCTh B [ienu 1 Koaddurnment momuoctu. Pere- KomOunupo- 3HATh:
24. | IepeMEHHOI0 TOKa. 1 HUE 3a/1a4 110 TeMe « 3akoH Oma BaHHBIN YPOK 3akoH Oma Ha y4yacTke uemnu ¢ R,
Pemenue 3amay o JUIS L[ENU TIEPEMEHHOTO TOKay. (6ecena, nabo- YMmerh:
Teme « 3akoH Oma Hcnonb30BaHne BEKTOPHBIX IUa- paTopHasi pabo- | pacCUUTHIBATh MOIIHOCTh IEPEMEHHO-
JUTSL BJ1. LIEMHU Tepe- rpaMM. Ta, MPAKTUKYM | F'O TOKa; HAXOAUTH CABUT (ha3 MEeKIY
MEHHOTO TOKa. 10 PEIICHUI0 TOKOM W HampsiKEHUEM B JaHHOM I11e-
3a/1a4 ) Y.
Mexanuueckue u IneKmpomazHummble 6071Hbl. 8u.
25. | MexaHnueckue BOJI- 1 Mexanundeckue BoHbL. Paciipo- Ypoxku uzyue- 3HaTh:
Hbl. PacnpocTpanenue CTpaHeHUEe KOJIeOaHH B yIIPyTux HUSI HOBOTO Ma- | TIOHSTHE MEX. BOJHA U
Kosie0aHul B yIpyrux cpenax. CKopocTh U JAJIMHA BOJIHBL. | Tepuana (JIek- YCIIOBUSI 1 MEXAHU3M paclpocTpaHe-
o6 | cperax. Ckopoctb 1 1 VYpaBHeHue minockoi BoiHbl. CTos- | 1Ks, 1€EMOH- HUS BOJIH;
" | JUTMHA BOJIHBI yue BOJHBL. Perienue 3agau CTpauus, Ipak- | MepHoJ, YacToTa, UIMHA BOJIHBI, (a3a
THUKYM 10 pe- U caBHT (a3,
LICHUIO 3a71a4) ypaBHEHHE OeryIiei BOJHBI,
27. | Bugp! BomH. 3ByKO- 1 3ByK B pa3in4HbIX cpenax. Cko- MPUYMHBI BOSHUKHOBEHHUS 3BYKOBBIX
BbI€ BOJIHBI. Y paBHe- pocThb 3ByKa. ' poMKOCTb 3ByKa U BOJIH, UX XapaKTEPUCTHKH U OCOOEH-
og. | Hne IIJIOCKOM BOJIHBL. 1 BbICOTa TOHA. JX0. MHbpa3Byk u HOCTH.

Crosturie BOJIHEL.

yJIbTpa3ByK. Pemenue 3anau

YMeTb: pacCUUTHIBATh AJIUHY BOJIHBI;
OTIpeNIeNATh U CPaBHUBATH (ha3bl KOJIe-

15




OaHuii;aHATM3UPOBATD KAy 3BYKO-
BBIX BOJIH.

29. | OTKpHBITHE PTEKTPO- OTKpBITHE 3JIEKTPOMAarHUTHBIX Ypok uzyduenuss | 3HaTh:
MarHMTHBIX BOJIH: BOJIH: CKOPOCTb PACIIPOCTPAHEHUST | HOBOTO 0 CYILLIECTBOBAaHUU €IUMHOTO DJIEKTPO-
CKOpPOCTb pacipo- AJIEKTPOMAarHUTHBIX B3aUMOJIEH- MarHuTHOTO II0JIs;
CTpaHEHUs DIIEKTPO- CTBUH, runore3a Makcseia, 9Kc- 00 3JIeKTPOMAarHUTHOM BOJIHE U Iepe-
MarHMTHBIX B3aUMO- [IEPUMEHTAJIbHOE OTKPBITHE JJIEK- Jlauye JIEKTPOMarHUTHBIX B3aUMOJEH-
30. JIeHCTBHI, THIIOTE3a TPOMAarHUTHBIX BOJIH, ONBITHI ['ep- CTBHI;
Makcseuia, IpUHLUIT na. Pemenue 3anau Ymers:
panuocssasu. Camo- paccUuThHIBaTh CKOPOCTh CBETA B Ba-
cTosiTeNbHAs paboTa ¢ KYyM€ U B BELIECTBE.
y4eOHUKOM
31. | IlpuHIHMIBI pagnoCBsi- [IpuHIUIIBI paIUOCBA3HU: U3ITyde- Ypok uzydyenuss | 3HaTh:
32. | 3u. M300petenue pa- HUE 3JIEKTPOMAarHUTHBIX BOJIH 3a- HOBOI'O MaTepu- | MPUHLUIIBI PAJUOCBI3U, CBOWCTBA
JTMO. PAIAOM, ABMKYIIMMCS C YCKOPEHU- | ana (JIeKius, AIIEKTPOMArHUTHBIX BOJIH: HHTEpde-
em. M300peTenue paano, OTKphI- J€MOHCTpalys, | peHLUs, TUpaKLus, MOIIpU3aLns;
ThII KOJIeOATENbHBIA KOHTYP. AM- | IPaKTUKYM I10 Ymers:
IUTUTYAHAsE MOAYJISALMSA, IETEKTH- pELIEHNUIO 3a- OOBSICHATH MOJYJIMPOBAHUE U JIETEK-
pOBaHME. nad) THUPOBAHUE CUTHAJIA;
TeneBnnenue, pazBuTue CpeacTs OOBSCHATH NPUHLMI JeHCTBUS paHo-
CBSI3M, PalnOJIOKALUS MIPUEMHHKA;
PacCUMTBIBAIOT SHEPTUIO AJIEKTpOMar-
HUTHOW BOJIHBI.
Bonanosas onmuxa. 10 u .
33. | DneKkTpoMarHuTHas DnexkTpoMarHuTHas rnpupoja cee- | Kombunupo- 3HaTh:
pHUpO/Ia CBETA. Ta: pa3BUTHUE MPEACTABIECHUMN O BaHHBIN ypOK 0COOEHHOCTH pacIp. pajloBOJIH,
3 MIPUPOJIE CBETA, METOABI U3MEPEHUS | (IEMOHCTpAIHs, | IPUHLIUIIBI PAIUOIOKALINY;

WnTepdepennus cae-
Ta.

CKOPOCTH CBETa, ITKaJia 3/M BOJIH.
NuTepdepentus creta: onsit KOH-
ra, npo6yiemMa KOrepeHTHOCTH, KO-
TepEHTHBIC BOJIHBI, CJIOKEHHUE KO-
FepeHTHBIX BOJIH. HpI/IMeHeHI/Ie HUH-

TepdepeHIuu.

Oecema, MpakTH-
KyM)

MIPUHIIMITEI TIEpeIadu U IprueMa u300-
pakeHuUs;

YMeTh:

OOBSACHATH IPUYUHBI TPUMEHEHUS
Pa3IMYHBIX JUAITa30HOB PATUOBOJIH;
paboTath ¢ TabauIel ¢ BUIaMH U 0CO-
OCHHOCTSIMHU PaJINOBOJIH;
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35. | UnaTepdepenuus B Wutepdepennus ceera: onbIT FOH- | Ypok n3ydenuss | 3HaThb: yCJIOBUS MakCUMyMma U MUHH- | 9
TOHKHX IJICHKAX. ra, IIBe€Ta TOHKUX MJIEHOK, Mpo0Jie- | HOBOTO MaTepu- | Myma, HaOIr01aeMbIX Ha MHTEp(EpeH-
Koubna HeroTona. Ma KOT'€pEHTHOCTH, KOT€PEHTHBIE ana (Jiekuus, LIMOHHOM KapTHUHE (IIPOBOJAT aHAJIO-

36. | Pemenue 3agau. BOJIHBI, CJIO’KEHHE KOI'€PEHTHBIX JIE€MOHCTpalts, | TUI0 UHTEPPEPEHIIMY MEXaHUUYECKUX U

BouiH. [Ipumenenue natepgepen- MPAKTUKYM 10 CBETOBBIX BOJIH). YCTPOWCTBO U IPUH-

1. peLleHHIO 3a- LU JeCTBUSA UHTEPPEpOMETPA .

nad). YMeTn: onpenensaTh AJIUHY CBETOBOU

BOJIHBI C MOMOMIbIO Kojell HproToHa;
CTPOUTH XOJ JIyded B TPEYTOJIbHOU
IPU3ME U PACCUUTHIBATH MTPETOMIISIO-
LU yroJl;
paccuMTaTh MHTEHCUBHOCTDH BOJIHBI B
TOYKaX MaKCUMyMa H MUHIUMYMa,

37. | Audpaxus cBeTa Judpakius cBeta: sBIeHUE AH- Kom6unupo- 3HaTh: YCIIOBUS BO3HUKHOBEHHUA sB- | 10
Judpakunonnas pe- ¢bpakuuu cBera, qUdpakuus Ha BaHHBII YpOK JICHUS, TIPOBOJIAT aHAIOTHIO AU(dpax-
IeTKa MaJIOM OTBEPCTHH U OT KPYIJIOro (Oecena, mabo- | MM MEXaHMYECKUX U CBETOBBIX BOJIH,

9KpaHa, 00bSCHEHHE ITHUX SBICHUI | paTOpHas pabo- | cyTb onbITOB DpeHens, MPUHLIUI

38. ¢ nomo1ubio Teopunt Openens. u- | ta, npaktukym | ['roiirenca.

(bpakMoHHAS pemeTKa 0 PEIICHHIO YMmers:
3aj1a4 ) UCIIONIB3YS YCIIOBUS Max W min MH-
TeppepeHnu 1 1udpakiuy peuarhb
3ajaun 1o teMe «MHuTepdepenus u
Jupaxkus CBETay.

39. | Iomsipu3zamus cBera. [Tonapuzanus cBera, ecrectBeHHbIH | KomOuHMpO- 3HaTh: YCIOBHUS BOSHUKHOBeHHs siB- | 10

40. | ucnepcust M IOLIIO- cset. [lomstpuzarop. ucnepcus 1 | BAHHBINA ypOK JICHUS, TIOHATHS: TUCTIEPCHUS, CIIEKTP;
IIEHHUE CBETa norjomeHue ceera. Crnekrpockon | (Oecena, mpak- | OOBACHSAIOT MEXaHU3M Pa3IOKEHUS

u criekTporpad. THUKYM TI0 pe- 0eIoro 1BeTa B CIIEKT).
LICHUIO 33J1a4 ) | YMeTh: 0XapaKTepU30BaTh Kax/Ibli
YYaCTOK HIKAJTBI JJIEKTPOMArHUTHBIX
BOJIH;
pemarthb 3a1aun 1o Teme «CBETOBBIC
BOJIHBD»
41. | JIa6. pabota "Ormpe- Onpenenenne AJIMHBI CBETOBOM Ypok npakTuye- 11

NEJIEHNUE UIMHEI CBe-
TOBOU BOJIHEI".

BOJIHbI

CKOM pabOThI
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42.

K.P. "BomuoBas ori-
THKa"

Ypok poBepku
U OLICHKH 3Ha-
305071

YMeTb npuUMeEHATH nostydeHHble 3YH
IIPH PELICHNN 3a]a4

T'eomempuueckas onmuka 16 4

43. | 3aKOHBI FeOMETpHUYC- [Tpunnun depma. 3akonsl reomer- | KomOunmpo- 3HaTh: 3aKOHBI reomMeTpudeckoit orn- | 11
CKOM ONTHUKHU: NPSMO- PUYECKOM ONTHUKU: IPSIMOJIMHEMHO- | BAHHBIA YPOK TUKU U TPAHULIBI UX IPUMEHUMOCTH;
JIMHENHOT 0 pacupo- rO paclpoCTpaHEeHUsI CBEeTa, OTpa- | (IeMOHCTpalus, | XOJ Jiyya Ha FpaHUIIe pa3zelia ABYX
CTpaHEHUs CBETa, OT- xeHus cera. Ilnockoe 3epkaio. Oecena, MpakTU- | cpel; SBJICHUE TIOJHOTO BHYTPEHHETO
pakeHus CBeTa, Ipe- 3aKOH MPEIIOMIICHUS CBETA, MOJIHOE | KyM) OTPa’KEHHUs CBETA.

44, | TOMJIEHUS CBETAa, OTpa)kKeHHE CBETA, BOJIOKOHHAs OIl- YMeTh: IpUMEHATH 3aKOHbI T€OMET-
MIOJIHOE OTPaKEHUE tuka. [nockonapamnensHas nia- PUYECKOM ONTHUKU JJI pEUICHUS Kaue-
CBETa, BOJIOKOHHAs CTHHKA CTBEHHBIX M pACUETHBIX 33/]a4 [TOBBI-
ONTHKA. LIEHHOM CII0KHOCTH;

CTPOUTH U300PaKEHUE B ITIOCKOM
3epKaie.

45. | Pewenue 3aga4 no Pemenue 3anay no teme «OTpaxe- | Ypok 3akperse- | 3HATh (GOPMYIIbL. 12
TeMe «3aKOHBI Ireo- HUE U NIPEJIOMIICHHE CBETay, pa3doop | HUS 3HAHUIA, Ymerp pemiaTh 3aa4H.

16 METPUYECKOM OINTH- TECTOBBIX 3aJaHHUs, YMEHUM, HaBbI-

" | Ku» KOB)

47. | JIunzel. @opmyna JInnsel. @opMmyiia TOHKOH JIMH3BI. Kombunupo- 3HaTh: pa3NuYHbIe BU/BI JINH3, X Ooc- | 12
TOHKOM JH3BL. [10- Pemenue 3agau nmo reme BaHHBIN YPOK HOBHBIE XapaKTEPUCTUKH U OCOOCHHO-
CTPOEHHE B TOHKUX « @opMyJ1a TOHKOW JIMH3BD». CTH;

Zg | [HH3aX. CrocoObl HaX0XK/IEHUS TIOJIOKEHUS

‘ JIMH3BI U ee POKYCOB M0 n300paske-
HHUIO,
CHocoObl MOCTPOSHUS N300paskeHHI B
JNH3aX;
YMeThb: AenaTh NOCTPOSHHs H300pa-
JKeHH B THH33aX;

49. | I'ma3 kak onTHyecKas I'na3. 3penue. Jlepexto 3peHust. KomOunnpo- 3HaTh: 13
cucTtema. BaHHBII YpOK CTpOEHHME I1a3a U NPUHIMI YCTpaHe-

50 HUA 1e(DEKTOB 3pEHUSI.

YMeTh: aHATU3UPOBATH H300pAKEHNE,
IaBaeMoO€e JTUH3011; BEIIOIHATE JTOMOI-
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HUTCJIbHBIC UBMCPCHUA U BBIYUCIICHUSA
10 COOCTBEHHOMY TUTaHY.

51. | Onruyeckue npudo- 1 Onrtuyeckue npubopsl: yna, Muk- | KomObunupo- 3HaTh: onTHYECKHE CXeMbI (oToar- 13
55 | PBL CamocrosrenbHas 1 pockor, Tesieckon. Pazpemaromas | BaHHBIH YpOK napata, JIyIlbl, MUKpPOCKOIIA.
paboTta ¢ y4eOHHKOM. crocoOHOCTH Teneckona. dotoan- YMeTh: HCIOJIB30BaTh 3aKOHBI OTpa-
napar, [ua-, 311-, KHHOIPOEKTOPHI KEHUs, IPEJIOMIICHHUS,
1 GOPMYILy TOHKOM JIMH3BI JUIS pele-
HUS 3a/1a4.
53. | JLP. Ne 3. « 3mepe- | 2 « I3mepenue nokasareis npeinoM- | YpOK IpakTude- | YMETh ONPEesaTh I0Ka3aTellb Ipe- 14
54. | HMe noKa3arens mpe- JICHUS CTEeKJIa CKOM paboThI JIOMJICHHUS CTEKJIa
JIOMJICHUS CTEKJIIa.
Pemenue 3amau.
55. | Jlaboparopnas pabota | 2 Onpenenenne (OKYCHOTO paccTosi- | YPOK mpakTude- | YMeTh onpenenars GpokycHoe paccro- | 14
56. | "Omnpenenenue ¢o- HUS cCOOMpArOIIel JTUH3BI 2-Ms CIIO- | CKOM paboThI STHUE JIMH3BI.
KYCHOTO PacCTOSTHHSI cobamu.
cobuparoiei TuH3bI",
peleHue 3aaaq.
57. | KontponbHas pado- |1 VYpoxk npoBepku | YMeTh NpuMeHsTh noiaydennsie 3YH | 15
Ta, Tema: "CBeToBbIE U OLICHKU 3Ha- MpY PEUICHUH 3a7a4
5g | BOMHBL Onrtuueckue 1 HUM
" | npubopsL."”
Inemenmol cneyuanvhoi meopuu omuocumensvtocmu ( CTO) 2u.
59. | DnemenTsl crienmans- | 1 PensruBucTckuii 3aKkoH npeoodpa- YPOK - JIEK- 3narb: noctynarsl CTO u ocHoBHBIE | 15
HOH TEOpUU OTHOCH- 30BaHMs cKkopoctel. [IpocTpancTBO Ust CIIECTBUSL.
TEJIbHOCTH. u Bpems B CTO. Umnynbe, 3Heprus YMeTb: 00BACHATH a0COMOTHOCTh
50 1 W Macca B peNIITUBUCTCKOM JTWHA- CKOpPOCTH CBETa.
' Muke. OCHOBHOE ypaBHEHHE pelsi-
TUBUCTCKON TWHAMHKH
Keanmosan ¢pusuxa 8u.
61. | Bo3aukHoBeHHE yue- | 1 Bo3HHKHOBEHUE yUEHUS O KBAHTaX. Vpok wusyde- | 3HATh: MOHATHE PABHOBECHOE U3JY- 16
HUS 0 KBaHTax. Poro- TennoBoe n3nyuyeHue. HUS HOBOI'O | YEHHUE, KBAHT, (POTOH;
a¢dext. 3akoHsl po- KBanToBas runoresa [Inanka. Ot- Marepuaia HCTOPHIO Pa3BUTHS BOIPOCA.
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62. | Toaddexra kpoite hoTodrddexra. 3akoHbI Bo- (mexrus) YMeTh: aHATU3UPOBATH HAOIOICHUS,
Toa(dekra, KBaHTOBas Teopus (o- Ha OCHOBE KOTOPBIX ITOCTPOEHA KB.
Toa(dexra TEOpHs
63. | ®OTOPIEMEHTHI. dorosnementrl. IIpumeHenue VYpok uzydyenus: | 3narb: noHsatus Gporoaddekr, poro- | 16
[Ipumenenwue poto- doroaddexra. Pemenue 3anau. HOBOT'O MaTe€pH- | TOK, (POTODIEKTPOHBI, KpAaCHAs TPaHH-
64 s dexra. ana (JeKuus, na ¢porodddekra, U3
' MIPAKTUKYM T10 YMeTh: paccuuTHIBATh SHEPTHIO (O-
pEIIeHuIO 3a- TOHa, paboTy BbIX0/a, IHEPTHI0 HOTO-
1aq) 3JIEKTPOHOB.
65. Pemenue 3anay no Teme « 3akoHbl | Ypoku npume- | 3HATh: O mpuMeHeHuu gororddekra, | 17
JlaBnenue cBera. Pe- dotorddexrar. HEHUS 3HAaHUU M | aJlTOPUTMBI PEIICHHS 3a/1a4 110 TEME
66. | meHue 3a7a4 110 TeEME dbopmupoBanus | «poroddderTy.
« 3aKkoHBI (HOTOAP- YMEHUH Ymersn: Pemiats 3a7aun pa3inuyHOro
dexrar. YPOBHS CIIOKHOCTH TI0 TEME «KBAHTO-
Bas (hU3HKa»
67. KoutponbHas paboTa Ypok KoHTpoJs | YMeTh NpuMeHATh nonyueHusie 3YH | 17
Ne 5. « CBeTOBBIEC KBaH- MIPY PEIIEHUH 3a1a4
68 [ 3akonbl GoTOD-
" thekray.
Amomnan u adepnan ¢puzuxa 20 u
69. Crpoenne atoma. Jlo- I'mnoresa Ilnanka. ['mnoresa e VYpok uzydyenust | 3HaTh: o runoreze ToMcoHa, CyTb 18
Ka3aTeIbCTBO CIOKHOM Bpoiins. [lnanerapuas Moaens HOBOTO MaTepu- | ombiTa Pesepdopna,
CTPYKTYpBI aTOMOB, aToma. ana (JIeKIHsl,) NOHAMUS: CTAIAOHAPHOE COCTOSIHHE,
20, PHBIT Pezepdopna. KBanrtoBbie noctymnars! bopa. SHEPreTHYECKUI YPOBEHB;
" flmepHas Mozens aTo- CTEKTp UCITYCKaHHUS, TIOTJIONICHHS, JIH-
Ma, HEYCTOMYUBOCTh HEWYATBIA U MOJIOCATHIN CIIEKTP.
aToMa Peszepdopaa Ymern: 1o cxeme omnbiTa Pezepdopaa
71. | CraHoBleHHE TeEO- K 5 Vpok n3ydennsi | OOBACHUTL CTPOCHHUE aTOMa,; 18
pyuu aToMma. Hcxon- C;:Iz{fozier;O;gyﬂaTH %1763, ) HOBOT'O MaTepH- IMOCTYJIAThI Bopa " CIICACTBHUA U3 HUX;
HEBIE MTOJIOKEHHS TEO- P AOPONA. VOPACHE™ | 4 g (JIexmus) OOBSACHUTH PA3INYUE DIIEMEHTOB Ta0-
pHUH aToMa. HHE CTICKTpa aToMa BOJIOPO/Ia, bl MeHieneeBa Ha OCHOBE TIPUH-
72. IIPUHLIMII COOTBETCTBUA. ONBIT

®panka u ['epiia. BoiHoBBIE CBOM-
CTBa 4aCTHUIl BEUICCTBA.

nurna [Taymnu.
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73. [CrnoHTaHHOE U HH]Y- Co3/anue B BelecTse HHBepcHOH | KOMOMHHMpO- HMeroT moHsITHE O CIIOHTAHHOM | BBI- | 19
HUPOBAHHOC U3JIY4C- HaCeJIEHHOCTH SHEPTETUUECKUX BaHHBIN YPOK HY>XXJICHHOM HU3JTYYCHHU, TUIIOTE3C A€
72 ue. Jlasep. Ionsrtue o ypoBHel. [IpuMmeHenue na3epos. bpoiins.
" HCJIMHCHHOU ONTHUKE. O6o0maromuii ypok. Pemenne te-
CTOBBIX 33/IaHUM.
75. | CocraB ATOMHBIX 3apsii 1 Macca aTOMHOTO SIIpa. KomOunupo- 3HaTh: COCTaB aTOMHBIX sJIEP, 19
sanep. Slnepusle  cu- N3oTonbl. DHEprus CBA3U, yAeib- BAHHBIA YPOK 3apsAJ U Macca aTOMHOro siapa. M3oro-
76| Bt Hasi SHEPTUS CBSI3U. TIBI, SIZICPHBIC CUITBI. DHEPTUS CBSI3H,
' yAeIbHAast SHEPIUsl CBSA3HU.
YMeTh: HaxOJUTh MO 3apsIIOBOMY
YHCITy: 00IIee YMCIIO HYKIOHOB, YHACIIO
IPOTOHOB U HEUTPOHOB;
77. | 3aK0H paMOAKTUBHO- Ypok m3ydenusi | 3HATh: noHsmMus PaaTuOAKTHBHOCTS, 20
ro pacrnaza Pa0aKTHBHOCTB: CTAOMIIBHBIC M | 1oporo MaTepH- | PagMoaKTHBHOE IPEBpALleHHe, PaBU-
HECTaOMIIbHbIC ANpPaA. Anb(a- pac- | aya (nexuus, JI0 CMELIEHHs, IEPUOJ TI0JIypaciaa ;
aJl, raMMa U3JTy9CHHUC, ICTICHAC NPAKTUKYM 110 | ¢hopmyny NepUoa mojaypaciajia
sep. McKycCTBeHHas PaIMOAKTHB- | hoyenpto 3a- YMern: GOpMyIHPOBATH IPABUIIO
78 HOCTb, OeTa-pacraj, raMMa- u3JIy- nay) CMEILEHHUS TS JIF0OOT0 TUIIA pacriajia;

' uenue npu 6era-pacnaze. 3aKon 3aIucaTh ypaBHEHHE PAJHOAKTHBHOTO
PaIMOAKTHBHOTO pacliajia, paano- pacmaja, HaliTH TIepUOJ Moypacaa
aKTHBHBIE H30TOIIBI B IPHPOJIE

79. | Uonuzupyromue u3- . VYpok u3ydenus | 3HaTh O ClI0cOOax perucTparyu 3a- 20
CBoiicTBa HOHU3HUPYIOIINX H3ITY-
JTydeHust. MeTopt N ¥ HOBOT'O MaTepu- | PSUKCHHBIX YaCTHII, HICHTUDHUIUPYIOT
4yeHuil. B3aumopeiicTBue noHn3u-
perucTpaiuu HOHU- 9 aJa (JIeKIus, ux;
PYIOLINX U3ITYYEeHHUH C BEIIECTBOM,
3UPYIOLINX U3ITy4de- Oecena) O BJIIMSIHUM PAJIMALIAN HA KUBBIE Opra-
o MIOTJIOIIEHHAs! 1032 HOHU3UPYIOIIe-
HUIA. HU3MBI.
80. T'O U3ITy4eHUs], OMOJIOTHYECKOE
IEWCTBHE HOHU3UPYIOIIUX U3ITyde-
Huid. @oH 00ydeHus, TPeIeTbHO
JOMYCTUMBIE JT03bI
81. | SnepHble peakuum. SInepHble peakuuu: 3aKoHbI coxpa- | KomOuHHpO- 3HATB: noHamus saepHas PeaKIys, 21

TepmosinepHble peak-
uuu. Lennsle saep-

HEHUS NIPYU SEPHBIX PEAKIUSAX,
LIETIHbIE SJCPHBIEC PEAKLIUH, SEP-

BAHHBIN YPOK

nedeKT macc;
YCIIOBUS IPOTEKAHUS STEPHBIX PeaK-
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82.

HbIE peakiuu. Snep-
HBIN peakTop. Anep-
Hasi DHEpPreTHKa.

HBIC pCAKTOPBI HA MCIIJICHHBIX U
OBICTPBIX HEUTpPOHAX. S mepHas
JHEPreTHKA, TEPMOSICPHBIE peaK-
UYL,

LM,

COOTHOIIIEHUE MEKIYy MACCOU U IHEP-
ruei,

YMeTh: 3aIMCHIBATh YPaBHEHUS SCP-
HBIX PEAKIINH, BEIYUCIATH 1e(hEeKT
MAacC M BBIXOJI SIICPHOU PEaKIUu.

83. | Konrponbnas pabora ITo Teme: «KBantoBas ¢pusuka. ®u- | Ypok KOHTposiss | YMETh NpUMEHATh nonydeHHsie 3YH | 21
Ne6 o teme: "duzuka 3MKa aTOMa U aTOMHOTO SI/Ipa.» MIpY pEIICHUH 3a7a4
84. aTomMa M aTOMHOIO
aapa.”
85. | DnemeHTapHbIe Ya- HcTopust OTKpBITHS 3JIEMEHTAPHBIX | YPOK M3ydeHUs | 3HATB: nOHAMUSA YaCTULA, aHTUYa- 22
86. | cTULBI U UX KJIacCH- YacTUll. AHTHYACTULIbl, B3aUMHBIE | HOBOT'O MaTepU- | CTUILA, AaHHUTHIIALUS, aJJpOHBI, JENTO-
dukanys. AHTHYA- IIPEBPAILICHUS YACTUL] U KBAHTOB. ana (JIeKLHsI) HbI, OapUOHBI, ME30HBI, KBAPKU;
CTHLIBI. YMeTb: 3aUCHIBATh AJ€PHBIE PEAKLIU
C Y4€TOM JICITOHHOTO U OAPHOHHOTO
3apsizia
87. | Pa3BuTHE B3IIIA10B Ha @yH/1aMEHTAJIbHBIE B3aUMOJIEH- Kom6unupo- 3HaTh: OHATHUS KBapKH; 22
88. | pusmueckyro KapTUHY CTBHsL. AHJPOHBI, KBApKU U IJII00- | BaHHBIA YpOK ¢byHaaMeHTalbHbIE YacTHIIbI, hyHIa
mupa. CoBpeMeHHast HBI. MEHTaJIbHOE B3aUMO/IECTBHUE.
¢u3nyeckas KapTuHa YMeTh: 3aluCBIBaTh S/IEPHbIE PEAKIIN
Mupa. C YYETOM JIEITOHHOTO U OApUOHHOTO
3apsizia
IloBTOpenue (424.)
89. Kunemaruka. OCHOBHBIE TIOHSTHSI H Ypok cucrtema- | YMeTh NpUMEHATH nosrydeHHbie 3YH | 23
ypaBHEHUS KUHEMATUKH. YpaBHE- | TH3ALHMU U IIPU PELICHUH 3a/1a4.
HUE CKOPOCTH, YpaBHEHHE KOOP- 0000mIeHMS
JMHATBHI, PELICHUE 3a/1a4. 3HaHUH
90.
91. Baxonsl HetoToHa VYpok cucrema- | YMeTh NpuMeHsTh noiaydennsie 3YH | 23
Cunbl B tuHaMuke. 3akonsl Heto- | tusarnum IpH pEIeHUH 3a/1a4.
ToHa Pemenne 3a1a4 Ha 3aKOHBI 06006IIIeH S
% Heroton. CBoOoAHOE MaieHue Tel. | sgapuii

JIBrokeHue Tena OpOIIeHHOTO MO/
YIJIOM K TOPU3OHTY.
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JIBU>KeHue TeJl Mo IeHCTBUEM He-
CKOJIBKUX CHIJL.

93. DrneMeHTHI CTaTUKH VYcnoBue paBHOBECHS TBEPAOTO Te- | YPOK CUCTEMa- | YMeTh IPUMEHATH nmoiaydeHnsie 3YH | 24
na. Bunbl paBHOBECHS. TU3ALNU U IIPU PELICHUH 3a/au.
94. 00001IeHNS
3HaAHUHI
95. 3aKOHbBI COXPaHEHUsI 3aKOH COXpaHEeHMs UMITyJIbca 3a- VYpok cuctema- | YMeTh NpuMeHATh noiaydeHnsie 3YH | 24
B MEXaHUKE. KOH cOXpaHeHus sHepruu. [Ipume- | Tm3anuu u IIPU pELIECHUH 3a/au.
9% HEHME 3aKOHOB COXpaHEHHUs B Me- | 0000IeHMs
' XaHUKE, pelIeHue 3a1a4 3HaHUHN
97.  DcHoBHOE ypaBHEHUE Pemenune ananutnieckux u rpagu- | Ypok moBTope- | YMeTh NpuUMEHATh norydeHHsie 3YH | 25
MKT nneanbHOro YEeCKMX 3a/1a4 Ha IPOU3BOJIbHbBIE HUS U3YYEHHO- | IIPU PELICHUH 3a/1a4.
98.  rasa. IIPOLIECCHI B UJEATILHOM Ta3e. o, 3aKpeIvieHue
3HaHUUI
99. | YpaBHeHue cocTos- VYpox noBrope- | YMeTs npuMeHsTh noiaydennsie 3YH | 25
100, [ HACAIBHOTO rasa. HUS U3YYEHHO- | IIPU PELICHUH 3a/1a4.
" HM3omporeccsl. 0, 3aKpeIvieHHe
3HaHUHI
101. cHOBHI TepMOHHA- Pemenue 3aa4 Ha mpuMeHeHne | YPOK MOBTOpe- | YMeTh NpUMEHSTh noinydennsie 3YH | 26
MUKH. IIEPBOrO Ha4yajla TEPMOJAMHAMHUKH. | HUS U3YYEHHO- | IIPU PEIIECHUU 3ajad.
102, ro, saKperieHue
3HAHUU
103. [Pa3oBbIe MEPEXOIHI. Pemenue 3aa4 Ha mpuMeHeHne | YPOK MOBTOpe- | YMeTh NpUMEHSTh noinydennsie 3YH | 26
104 Y paBHEHHE TEIIOBO- ypaBHEHHMs TEIIOBOTO OajaHca HUS U3YYEHHO- | IIPU PELICHUH 3a]ad.
" ro GanaHca. 0, 3aKpervieHe
3HaHUHI
105. DPruekTpocraTuka. 3akoH KynoHa, HanpsoKEHHOCTh, | YPOK MOBTOpe- | YMeTh MpUMeEHSTh mosrydeHnsie 3YH | 27
DIEKTPUUECKOE MOJIE. MIOTEHLIAAJ, pa3HOCTh IOTEHIIMA- | HUS U3YUYEHHO- | [P PELICHUH 3a]a4.
106. Bakon KysoHa. JoB. Pemenue 3agauy. ro, 3aKperieHue
3HaHUHI
107. Pabora. [Torenmmarn. [Torenmuan, pa3HOCTh MMOTEHIIMA- | YPOK MOBTOpe- | YMETh MPUMEHSTh noiaydennsie 3YH | 27
108. n0B. [IpuHiun cynepno3unuu. HUS U3YYEHHO- | IIPU PELICHUH 3a]ad. 28
1009. Pemenue 3amau. ro, 3aKpeIICHUE
110. 3HAHUH
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111. [locrostHHBIN 3IIEK- Meroas!l pacuera 3JEeKTPUIECKUX Ypoku nosto- Ymerb npuMeHsTh nonyueHusie 3YH | 28
112. rpuyeckuii TOK. 3a- nernei Pemmenue 3amay. peHUs U3y4YeH- | NP PEIICHUH 3a/1ad.
113. konsl OMa u JIxoyis- HOT0, 3aKperuie- 29
114. Jlenna. HUE 3HAHUN
115. MarnuTHOe moJe. Pemenue 3aay Ha IBM)KCHHE 3a- Ypoku noBTo- YMeTh npuMeHsTh noaydennsie 3YH | 29
NHyKIust MarHuT- psiia B IEKTPUYECKOM M MATHUT- | PEHUS U3y4YCH- | P pEIICHUH 3a]1a4.
116. horo mons. HOM TIOJISIX HOTO, 3aKperuie-
HHE 3HAHUI
117. | Cuauiel Ammiepa u Pemenue 3amau Ha pacuer D/[C Ypoku noBTo- YMmerb npuMensTh noaydenusie 3YH | 30
118. Jlopenma. unaykuuu, D/C uHaykuum B pEHHS U3yUYEH- [IpY PELIEHUH 3a1a4
JIBUKYIIUXCS TPOBOAHUKAX. HOTO, 3aKperwie-
HHE 3HAHUI
119. MerToap! pemeHus 3a1a4 1Mo pacyer | YpokK cuctema- | YMeTh npuMeHsaTs norydeHusie 3YH | 30
120. MexaHnuyeckue u napaMeTpoB KojaebaTeabHOro IBU- | TH3ALUU U IIPU PEIICHUU 3a]1ay.
DIIEKTPOMArHUTHBIE KEHUSI. 00001IeHHS
KoseOaHus 3HAHUU
121. BomnHsl. Mertozapbl pemieHus 3a/1a4 o pacyer | Ypok cucreMa- | YMeTb npuMeHsTh nonydeHusie 3YH | 31
122. rapaMeTpPOB BOJHOBBIX MPOIECCOB | TU3AIUU U P PEIICHUH 3a/1a4.
00001meHus
3HaHUHI
123. DnTuueckue sBIeHU ANTOpUTMBI pellIeHHs] ONTUYECKUX | YPOK cucTeMa- | YMeTh NpUMEHATh nonydeHHsie 3YH | 31
124, 3aga4 TU3aLHUA U MpY PEUICHUH 3a/a4.
00001meHus
3HaHUHI
125. KBaHTOBBIE SIBIICHHUSL. CoctaB aTOMOB, SIEpHbBIE pEaKkIiK, | YPOK CUCTeMa- | YMeTb IpUMeHsTh nonydeHnsie 3YH | 32
126. SHEPrus BbIX0/a TU3ALUU U IIpU pEIIeHNH 3a/ay.
00001eHus
3HaHUUN
127. HroroBas KOHTPOJIb- Hrorosslii Tect VYpok 0606mmie- | YMeTs npuMeHsTh noiaydennsie 3YH | 32
Hast paboTa IIpo6usiii EI'J, yacts A,B HUS U3YYECHHO- | IPHW PEIICHUU 33]1a4.
128. IO, 3aKpeIICHHE

3HAHUH
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1209. Ypok 0600611e- 33
130. | 3aKIIOYHTENbHBIN HHS U3YYEHHOTO
YPOK IIKOJIEHOTO
Kypca puzuku «Du-
3MKa U J)KU3HBY.
130- | Pe3epBHOE Bpems
136
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JIMCT KOPppeKTUPOBKHU padoueil mporpamMmbl

Knacc

HasBanue paznena, Tembl

[ara nposeneHus 1o
IUIaHy

[IprunHa KOPPEKTUPOBKU

Koppekrupyromue Meponpusitus

[ara nposeneHus 1o
dakTy
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COI''TACOBAHO

npeaMetHas komuccus no EHJI

MPOTOKOI Ne
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COI'TTACOBAHO
KOOP/IMHAIIMOHHBII COBET

PYKOBOAUTEIIbL KOOPANHAIHUOHHOI'O COBCTA

OT «__» 2013 r

COI'TTACOBAHO

3aMecTHuTeNb qupekropa no YBP (BP)

OT «__» 2013 r
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