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IMosicHuTeILHAA 3aANINCKA.

1.CraTtyc 10KymeHTA.

Pabouas nporpamma o ¢usuke 115t 11 knacca coctaBiieHa Ha OCHOBE CJIEAYIOLIIMX HOPMATHBHO- PABOBBIX
AOKYMEHTOB peajIn3yolue NporpamMmmy:

1.

10.

11.

12.

13.
14.
15.
16.
17.

®denepanbHBIM KOMIIOHEHTOM TOCY/ITAPCTBEHHOTO CTaHAAapTa OCHOBHOTO 00IIero o0pa3oBaHus 1Mo Gpu3uKe
(mpukaz MunoOpazoBaamst Poccum ot 05.03.2004 Nel089 «O6 yrBepxkaeHuun DenepaabHOTO
KOMIIOHEHTa rOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAaHJAPTOB HAYAJILHOTO OOLIETr0, OCHOBHOTO OOIIETO
U cpeaHero (IoJHOro) o0IIero 00pa3oBaHUs»).

Oenepanpubiii 3akoH «O0 obpazoBanuu B Poccwmiickoit deaepammm» (oT 29.12. 2012 Ne 273-®3 ¢
JOTIOJTHEHUE U N3MECHEHHSIMHU ).

[locranoBnenue [maBHOTO rocygapcTBeHHOro caHuTapHoro Bpaua P® ot 29.12.2010 Ne 189 «O6
yrepxkaeann CanlluH 2.4.2.2821-10 «CaHUTapHO-3MTHAEMHUOIOTHIECKHE TPEOOBAHUS K YCIOBHUSAM H
opraHu3alnuy 00y4eHus B 0011€00pa30BaTeNbHBIX YUPEKACHUIX).

[Mpukaz MwunoOpazoBanus Poccun ot 05.03.2004 Ne 1089 «O06 yrBepkIeHUH (eaeparTbHOTO
KOMITOHEHTa TOCY/AapCTBEHHBIX 00Pa30BaTENbHBIX CTAHJAPTOB HAYAIFHOTO OOIIEro, OCHOBHOTO OOIIETO
U cpeaHero (I0JHOro) 00IIero o0pa3oBaHUsD».

[Ipuka3 MunoOpHayku Poccum ot 31.01.2012 Ne 69 «O BHeceHuM H3MEHEHHMH B (eaepabHbIHA
KOMITOHEHT TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB HAYAILHOT'O OOIIEro, OCHOBHOT'O OOIIEro U
cpenHero (IMOJIHOTO) 0OIIEero OOpa3oBaHUs, YTBEP)KICHHBIM IMPUKa3oM MUHHCTEPCTBA 00pa30BaHUS
Poccuiickoit ®enepanuu ot 05.03.2004 Ne 1089.

[Ipuka3 MunoOpnayku Poccun ot 31.03.2014 Ne 253 «OO0 yTBepkaeHHH (elepantbHOrO MEepeyHs
Y4eOHMKOB, PEKOMEHAYEMBIX K WCIOJB30BAaHUIO TPH pealn3allid HWMEIOMINX TOCyIapCTBEHHYIO
AKKpEeIUTAIINI0 00pa30BaTEIbHBIX MTPOTrPaMM HAdaILHOTO OOIIETro, OCHOBHOTO OOIIET0, CPEAHETO OOIIETo
o0pa3oBaHUs».

[Tucemo Muno6puayku Poccun ot 02.02.2015 Ne HT-136/08 «O denepanbHOM NiepeuHe yIeOHUKOBY.
IIpukaz MwunOOpHaykKHm Poccum ot 08.06.2015 Ne 576 «O BHeceHWHM HW3MEHECHHU B (eaepaabHBINA
nepeyeHb y4yeOHHKOB, PEKOMEHJOBAaHHBIX K  HCIOJNB30BAHWIO TpPU  pealn3aludl  HMEIOLINX
TOCYJapCTBEHHYIO aKKpEeIUTalUI0 00pa30BaTeNbHBIX HPOTrpaMM Ha4yaJbHOTO W OOILIEr0, OCHOBHOTO
obmero, cpegHero oOmEero oOpa3oBaHUs, YTBEPXKIACHHOTO IPHKA30M MHHHCTEPCTBA OOpa3OBaHHS H
Hayku Pocccuiickoit @enepannu ot 31.063.2014 Ne 253».

[Mpuka3z Muno6pazoBanust Poccun ot 09.03.2004 Ne 1312 «O06 yTBepxkneHuu (heaepaibHOro 0a3ucHOTo
y4eOHOTO TUTaHa M TIPUMEPHBIX yYEeOHBIX IUIAHOB I 0Opa30BaTENBHBIX YUpeKIEeHHU Poccuiickoii
depepanun, peaTn3yoOMUX MPOTPaMMEI O0IIETO 00Pa30BaHU).

ABtopckux nporpamm 1.5, MskumeBa (COOpHHUK mporpaMm Iuisi 0011eo0pa3oBaTeIbHBIX YUPEKACHUIH:
®dusuka. 10 — 11 k. /H.H. Tynekubaesa, A.D. Ilymkapes. — M.: Ilpoceemenue, 2006 rox) — M.: MIL]|
BOYO J10, 2012. — 120 c. ISBN 978-5-905442-05-6;

Ha ocnoBe pabounx nporpamm 1o ¢usuke. 7 — 11 knaccst / [lox pen. M.JL. KopaeBuu. — M. : UJIEKCA,
2012.

[Toypounoe mranupoBanue no ¢pusuke: 10-11 k1. (6a30BBIN ypOBEHb) HA OCHOBE aBTOPCKOM IMPOTPaMMBI
I'.51. MsakumieBa u 1p.: mocodue Ams yauTenei odmeoopaszoBar. opranuzanuii / B.®. [lunos. — M.
[Ipocsemenue, 2013.

OOIT OO0 MBOY «Tsmosatickas COILL».

Ycraom MBOY «Toinoaiickas COILLy.

«[lonoxennem o paboueii mporpamme o yueonomy npeamety negaroray MbOY «Trutosaiickas COLLDy;
VYuebusiM m1anoM MBOY «Tsuiopaiickass COIL» na 2019/2020 yu.r.;

[Mpukazom MunuctepctBa P® ot 19.12.2012r. Nel067 «O06 yTtBepk)acHuU (eAepaTbHBIX TEpeUHEH
y4eOHUKOB, PEKOMEHIOBaHHBIX (IOMYIIEHHBIX) K ucnomb3oBanuio B OV, peanusyromux

oOpa3oBarte/bHbIC MPOrpaMMbl OOIIEr0 00pa30BaHUsA M UMEIOIIUX TOCYIapCTBEHHYI0 aKKPEIUTAIMI0 Ha
2019/2020 yaeOHBIi TOI».

esn uzyyenne Kypca pusukm:

0CBO€HMe 3HAHUH O METOaX HAYYHOTO ITO3HAHHMS MPHUPOJIBI; COBPEMEHHON (DPU3NYECKON KapTHHE MUpA:
CBOMCTBax BEINECTBA M IIOJIsA, HPOCTPAHCTBCHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, IMHAMHYECKUX U
CTaTHCTUYECKHUX 3aKOHAX MPUPOJIbI, SJIEMEHTAPHBIX YacTHUIAX U (hyHIaMEHTAIBHBIX B3aHMMOJCHCTBUSX,
CTPOCHUM W DBOIIONNH BcelneHHoI; 3HAKOMCTBO C OCHOBaMH (PYHIaMEHTAIBHBIX (DU3UUECKUX TEOPHIA:
KJIACCUYECKON MEXaHWKH, MOJEKYJIIPHO-KHHETHUECKOH TEOpHH, TEPMOAMHAMUKH, KIACCHYECKOM
ANIEKTPOIMHAMUKHY, CIICIIUAILHOW TEOPUN OTHOCUTEILHOCTH, KBAHTOBOH TeOpUn



OBJIajIecHHe YMEHHMSAMH ITPOBOANTH HAOIIOCHMSI, IUIAHUPOBATh U BBIMIOJIHATH SKCIIEPUMEHTHI, BBIABUTAThH
TUMOTE3bl M CTPOWUTH MOJIENH, MPHUMEHATh MONy4YeHHbIE 3HaHUS MO (u3uke i 0OBACHEHHS
Pa3HOO0pa3HBIX (PU3UYECKUX SBJICHHUI M CBOWCTB BEIECTB; MPAKTHYECKOTO UCIIOIB30BAHUS (PU3UICCKUX
3HAaHWH; OLIEHUBATh TOCTOBEPHOCTh €CTECTBEHHOHAYYHO! MH(OpMALINH;

NMpUMeHeHNe 3HAHUH 110 U3UKE Ui OOBSICHEHUS SBICHUN MPHUPOJIBI, CBONCTB BEIECTBA, MPUHITUIIOB
paboOThl TEXHUYECKHX YCTPOMCTB, pemieHus (PU3UYECKUX 3a/ad, CaMOCTOSTEIHHOIO MPUOOPETCHUS U
OLICHKH JIOCTOBEPHOCTH HOBOUW MH(pOPMAIMH (H3HMUYECKOTO COICPKaHHUSI, UCIIOIL30BAHUSI COBPEMEHHBIX
WHPOPMAIMOHHBIX TEXHOJIOTHH JIJIsl TIOWCKa, TepepabOoTKH W TIPEAbSIBICHUS Y4eOHOH W HAy4HO-
MOMYJISIPHOM WHGOPMAITUH 10 PHU3UKE;

pa3BUTHE TMO3HABATEJbHbIX HWHTEPECOB, WHTEJLUIEKTYAJIBLHBIX H TBOPYECKUX CHOCOOHOCTEH B
mporiecce penieHus] PU3NUECKUX 3a/1a4 ¥ CaMOCTOATENILHOTO PUOOPETEHUST HOBBIX 3HAHUW U YMEHHH IO
(hM3HKE C HCIIOJIb30BAaHUEM PAa3IMYHBIX MCTOYHHKOB WH(GOPMAIUM U COBPEMEHHBIX MH(OPMAIMOHHBIX
TEXHOJIOTHIA;, BBIMOJHCHUSI SKCIICPHUMEHTAIBHBIX HCCICIOBAHUM, MOArOTOBKH JOKJIAN0B, pedepaToB U
JIPYTUX TBOPYECKUX PadoT;

BOCIIUTAHHE YOCIKICHHOCTH B BO3MOXKHOCTH MO3HAHMS 3aKOHOB MPUPO/IBI; UCTIONB30BAHUS JIOCTHKCHHUN
¢u3uky Ha Onaro pa3BUTHUS YEIOBEUYCCKON ITMBIIIN3AIIMN; HEOOXOIUMOCTH COTPYIHUYECTBA B TpoIlecce
COBMECTHOTO BBINTOJIHEHHS 33/1a4, YBAXKUTEIHHOTO OTHOLICHUS K MHEHUIO ONIIOHEHTA NP 00CYXICHUH
npodJeM  eCTECTBCHHOHAYYHOTO  COJEPKAHWS; TOTOBHOCTH K  MOPAIBHO-ITHYECKOW  OICHKE
WCIIOJIb30BaHUS HAYYHBIX JIOCTIXKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOIIEH CPE/IbI;
¢opmupoBaHue y OOYyYalONIMXCS IEIOCTHOTO IPEJCTABICHUS O MUpPE W POl (U3UKKH B CO3JIAHHUH
COBPEMEHHOH €CTCCTBEHHO-HAYYHOH  KapTHHBI MHUpa; YMEHHS OOBSCHATH OOBEKTHI M MPOIECCHI

OKpYy’)Karolel AeHCTBUTENBHOCTH — MPHUPOJHOW, COLMAIBHOM, KYJIBTYpHOW, TEXHHYECKOW Cpenpl,
WCTIONB3YS U 3TOTO (pr3HYecKrue 3HAHMUS;
npuodpereHrue OOYJAIOIIMMUCS OIBITA PA3HOOOPA3HOW MEATEIHLHOCTH, OIIBITA MO3HAHUA |

CaMOITO3HAHMS; KIIFOUEBBIX HABBIKOB (KIFOUCBBIX KOMIIETCHTHOCTEH), HMEIONIMX YHUBEPCAIbHOC
3HAYCHUE JJIS PA3JIMYHBIX BHJIOB JCATEIBHOCTH, - HABBIKOB PEIICHHS MPOOJIEM, MPHHATUS PEIICHUH,
MoWcKa, aHainm3a W 00paboTku WH(OpPMAIH, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB HM3MEpPEHUH,
HaBBIKOB COTPYIHHUYECTBA, 3PQPEKTUBHOrO W 0OE30MACHOTO HCIONB30BAaHHS PAa3MUYHBIX TEXHHYCCKUX
YCTPOWCTB;

OBJIaJIeHHE CHCTEMON HAYIHBIX 3HAHUH O (DU3MIECKUX CBOMCTBAX OKPYXKAIOIMIETO MHpa, 00 OCHOBHBIX
(pM3HYEeCKUX 3aKOHAX U O COCO0aX WX MCIIOJIb30BaHMUS B MPAKTUIECKOHN JKU3HH;

HCIO0JIb30BAHHE MPUOOPETEHHBIX 3HAHUI U YMEHHUH IS PEIICHUs IPAKTUYCCKUX, KU3HEHHBIX 3a/1a4,
PaIMOHANBHOTO TIPUPOJIOTIONIF30BAHUS U 3alUTHl OKPYXKAOMIEH cpefbl, oOecrieueHus: 0e30MacHOCTH
KU3HEACSITETHHOCTH YEJIOBeKa 1 00IIecTBa.

B 3agaun o0yuennst dbusnke BXOJIAT:

pa3BUBaTh IIEPBOHAYAJIbHBIEC IPEACTABICHUS YUCHUKOB O IOHITHUAX U 3aKOHAX, U3BECTHBIX UM U3 Kypca
7-10 knacca;

(opMupOBaTH OCO3HAHHAHHOCTH MOTHBOB YU€HHUsI, IOATOTOBKA K CO3HATEIBHOMY BEIOOpY Tipodeccun u
MIPOIOJDKEHUTO 00pa30BaHUS;

00y4yaTh 00y4arIMXCcs HA OCHOBE pa3bsicHeHus posn Gusuku B yckopenun HTII, packpriBas
JOCTIDKEHHSI HAYKH M TEXHUKH, O3HAKOMJICHHUS C BKJIAZIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUCHBIX B
pa3BuTHE GU3UKU U TEXHUKHU;

(opMupoBaTh 3HAHUSA 00 HKCIEPUMEHTAIBHBIX (aKTaxX, MOHATHSIX, 3aKOHAX, TEOPHUIX, METOAAX
(u3NUECcKOi HAyKH, COBPEMEHHON HAYYHOU KapTHHBI MUPA;

Pa3BUBATH MBIIIJICHUS YIEHUKOB, (POPMHUPOBATH Y HUX YMEHHS CAMOCTOSTENILHO MPHOOPETATh U
[PUMEHSITh 3HaHUS, HAOIIOACHUS U OOBACHATH (pU3NdecKue sIBICHUS.

OO0meyuyeOHbIe YMEHHSI, HABBIKH H CIIOCO0BI JeATeTbHOCTH.
Ilo3nasamenvhnas 0esamenbHOCMb:

WCIONB30BAaHUE MJI TO3HAHUS OKPYXKAIOIIETO0 MHpa Pa3IUYHBIX E€CTECTBEHHOHAYYHBIX METOJIOB:
HaOIoIeHNe, N3MEPEHNE, SKCTIEPUMEHT, MOJCTNPOBaHHE;

(hopMupoBaHHE YMEHHH paznudaTh (PaKThl, THUIIOTE3bI, MPUYHUHBI, CIEACTBHA, TOKA3aTENbCTBA, 3aKOHBI,
TEOpUH;

OBJIQJICHHE aICKBATHBIMHU CIIOCOOAMH PEIIEHHUS] TEOPETUIECKIX M SKCIIEPIMEHTANBHBIX 33]1a4;



e IPUOOPETEHUE OIBITA BBIABWXEHUS TMIIOTE3 JUIsl OOBSCHEHUS! U3BECTHBIX ()aKTOB U IKCIEPUMEHTAILHON
IIPOBEPKU BBIIBUTa€MbIX THIIOTES.
Hngpopmayuonno-kommynuxamuenas OesimenbHoCmy.
e BJIQJICHUE MOHOJOIMYECKOH M auanorndyeckodl pedpto. CrnocoOHOCTh IOHUMATh TOUYKY 3pEHUS
cobecelHUKa U IPU3HABATh [IPaBO HA NHOE MHEHUE;
®  HCIOJBb30BaHUE AJISl PELICHHUS TMO3HABATEIbHBIX W KOMMYHHKATUBHBIX 3a/ad Pa3IMYHBIX MCTOYHHUKOB
nHPOPMALIUH.
Pegrexcuenas oesmenvrocms:
e BJIQJICHUEC HABBIKAMM KOHTPOJS M OLEHKH CBOCH [ESATEIbHOCTH, YMEHHEM IPEIBUIETh BO3MOKHBIC
pe3yNIbTaThl CBOMX JACHCTBUIL:
opraHuszanus y4eOHON JeATeNbHOCTH: IIOCTAHOBKA LEJIM, IUIAHMPOBAaHHUE, OIpPEIENICHUE ONTHUMAaIbHOIO
COOTHOILECHHUS 1IETIU U CPEJICTB.
HN3ydenus kypca ¢pusuku 11 kiacca cnocod0CTByeT BHIPA00TKE CAeAYHOIIMX KOMIIETEHIIUIi:
®  0OWeobpaz08amenbHbIX:

— YMEHMs CaMOCTOSATENIPHO U MOTHUBHPOBAHHO OpPIaHU30BHIBATH CBOIO IIO3HABATENIBHYIO NEATEIbHOCTH (OT
[TOCTAHOBKH LIEJIN /10 MOTY4YEHUS U OLIEHKHU pe3ysbTaTa);

— YMEHHs HCIIOJIb30BaTh 3JIEMEHThl NPUUMHHO-CIEACTBEHHOIO U CTPYKTYPHO-(YHKLIMOHAIBHOIO aHajIu3a,
OIIPENEIISATh CYLITHOCTHBIE XapaKTEPUCTHKHN U3y4yaeMoro o0beKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKIEHUS, 1aBaTh
OTpesieNIeHNs], TPUBOAUTD JOKA3aTEIbCTBA,;

— YMCEHHUSl HCIIOJb30BaTh MYJIbTHMEAUNWHBIE PECYpChl M KOMIBIOTEPHBIE TEXHOJOTMU Ui 00paboTKw,
nepeaayd, MaTeMaTH3aluud HHQOPMAIMM, MPE3ECHTALUU pe3yJbTaTOB II03HABaTEIbHOM M IPAKTUYECKOH
NEeSITENBHOCTH;

— YMEHUSI OLIEHUBATh U KOPPEKTUPOBATh CBOE MOBENCHUE B OKPY>KAIOIIEH Cpesie, BHIIOIHATh HKOJIOTUYECKHE
TpeOOBaHUs B IPAKTUUECKON AEATEIILHOCTH U B IIOBCEHEBHON JKU3HU.

®  1PEOMEMHO-OPUEHMUPOBAHHBIX:

— MOHMMAaTh BO3PACTAIOIYIO POJIb HAYKH, YCUJIEHUE B3aMMOCBS3H U B3aUMHOTO BIIMSTHUS HAYKH W TEXHHKH,
[IPEBpALLCHUE HAYKH B HEIOCPEICTBEHHYIO IIPOM3BOIUTEIBHYIO CHIIy OOIIECTBa; OCO3HABATH B3aUMOJECHCTBHE
YeJIOBEKA C OKPY’KaIOIIEH Cpesloi, BO3MOKHOCTH U CIIOCOOBI OXPaHbl IPUPOJIBL;

— pa3BUBaTh MMO3HABATEIbHBIE UHTEPECHl U MHTEIUIEKTYaJbHBIE CIIOCOOHOCTH B MPOILIECCE CAMOCTOATEIEHOTO
npuoOpereHns (PU3NYECKUX 3HAHWN C UCIOJIB30BAaHWEM pa3IMYHBIX MCTOYHHKOB MH(OPMAIMH, B TOM 4YHCIC
KOMITbIOTEPHBIX;

— BOCHHTHIBATh YOKAEHHOCTh B MO3UTUBHON PONM (PU3HMKH B )KM3HH COBPEMEHHOTO O0IecTBa, TOHUMAaHHE
MEPCIEKTHB PA3BUTHs DHEPreTHKH, TPAHCIOPTA, CPEACTB CBSI3M U Jp.; OBJIAACBAaTh YMEHUSIMHU NPUMEHSTH
MOJTyYCHHBIC 3HAHUSA TSI 00BACHEHHS Pa3HOOOPa3HBIX (PU3NYECKUX SBICHUIA;

— NPUMEHSTH IOJIY4YEHHBIC 3HAHUS U YMEHMA IJs1 O€30I1aCHOTO HCIIONb30BaHMS BEIECTB U MEXAHU3MOB B
OBITY, CETbCKOM XO3SHCTBE W IPOU3BOJCTBE, PEUICHUS MPAKTUUYECKUX 3aJad B IIOBCETHEBHOM JKW3HHU,
MIpeyNpeXICHUS SIBICHUHN, HAHOCSIIUX BPE 3/I0POBBIO YEJIOBEKA U OKPYKAIOLIEH cpere.

Ju1s1 peanu3anuu JaHHOH NPOrpaMMsl Hcnojb3yores YMK:
Msxummes I'.5., byxosues b.b., b.b.Yapyrun. ®usnka-11. — M.: [Ipocsemenne, 2009.
A.E.Mapon, E.A.Mapon «KonrponbsHsie TecTsl 1o ¢pusuke» s 10-11 knaccos; «IIpocBemenuey» 2004r.
—107 cTp.
e A.Il.PeivmkeBuu «COopHUK 3aaa4 1o dusuke» s 10-11kmaccos; «/Ipoda» 2002r. —192 ctp.

MecTto npeamera B 0a3MCHOM y4eOHOM ILIaHe.
Pabouas nporpamma paccuntana Ha 68 yacos, o 2 yaca B Hezelnto. [lo mporpamme 3a roj ydyarmecs JODKHBI
BBITIOJIHATE S5 KOHTPONBHBEIX paboT um 4 mabopaTopHbie paboThl. M3yuenme kypca ¢msukm B 11 Kiacce
CTPYKTYPHUPOBAHO Ha OCHOBE (PU3MUECKUX TCOPHH CICAYIONMIAM 00pa3oM: DJIEKTPOJANHAMHKA, DIIEKTPOMATHUTHBIC
KoJeOaHUs ¥ BOJIHBI, KBAHTOBAs (pU3uKa, CTpoeHue BeeneHHoM.
Cpok peanmsaimu padboueil yyeOHOM porpaMmel - 1 rog.
YpoBeHb- 6a30BBIN.

IIporpammoii npeaycMoOTpeHO U3yuyeHHue pa3iesioB:

1.  OCHOBBHI JICKTPOAMHAMHKH (TIPOIOJDKEHUE) 18 qacos
2. KonebGanus v BOITHBI 11 gacoB
3. Omnruka 18 yacoB

4. KsanHroBas ¢pu3uka 12 gacos

5. DeMeHTapHbBIC YaCTHUIIBI 1 gac

6. 3nadyeHue QU3UKYU TSt OOBICHEHUS MHUPa U Pa3BUTHUS

MPOU3BOAUTECIIbHBIX CUJT O6H.IeCTBa 2 yaca



7. Ctpoenue Bcenennoit 7 gacoB
8. IloBTopenue 4 gaca
9. Peseps 2 yaca

2. [InanupyemMble pe3yJIbTaThl 10 pa3jeiaM NpOrpamMmsl.

Moayasl: MATHUTHOE DneKTpoMarHuTHas 3namp: TOHSITHS: MATHUTHOE TI0JIE TOKA,
IMOJIE AHIYKIUS WHJYKIIUSI MATHUTHOTO TOJIs,
3JIEKTPOMAarHUTHAS UHAYKIIUS; 3aKOH
3JIEKTPOMArHUTHON MHTYKITNH, IpaBuiio JIeHa,
CaMOWHIYKIINS;, HHAYKTUBHOCTb,
3JIEKTPOMArHUTHOE TOJIE.

Ymems: pemiats 3a1a9u Ha pacueT
XapaKTEePUCTUK JBMKYIIETOCS 3apsiaa WiH
MIPOBOJIHMKA C TOKOM B MarHWTHOM IIOJIE,
OTIPEICIISAThH HAMPABJICHUE W BETUYNHY CHIT
Jlopenma u Amriepa, OOBSICHSITH SIBJICHHC
3JIEKTPOMArHUTHON HHIYKIINH U

CaMOMHIYKIIHH.
Monyasll: KOJTEBAHUSA Onexktpuueckue Konebanus. | 3namb: TOHATHSA: CBOOOAHBIC U BHIHYKICHHBIC
N BOJIHbBI MexaHu4ecKue BOJIHBI. KOJIeOaHMs; KOJIeOaTENbHBINA KOHTYP;

OJeKTPOMarHUTHBIE BOJHBI | IIEPEMEHHBIN TOK; PE30HAHC, JIEKTPOMarHUTHAsI
BOJIHA, CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

[IpakTHueckoe NpUMEHEHHNE: TeHEPaTOP
IIEPEMEHHOI0 TOKa, CXeMa paauoTene(oHHOM

CBSI3H, TEJIEBUIICHHE.

Ymemp: VI3MepsTh CHITy TOKA M HAIPSDKEHUE B
LIEMSIX IepeMEHHOro Toka. Mcnoinbs3oBars
TpaHchopMaTop i IpeoOpa3oBaHUs TOKOB U
HanpspkeHUH. OnpeaensTs HeM3BECTHBIN
napameTp KosebaTelIbHOro KOHTYpa, €Clii
M3BECTHBI3HAYCHUE IPYIOro €ro napaMmerpa u
4acToTa CBOOOIHBIX KOJIeOaHUil; pacCUUTHIBATh
4aCTOTY CBOOOIHBIX KOJICOaHMI B
K0J1e0aTeIbHOM KOHTYPE C U3BECTHBIMU
napamerpamu. Pemars 3amaun.

Mopnyaslll: OIITUKA OnTHka 3namyp: NOHATHS: HHTEPPEPEHLIUS, TUPPAKIHS
U IUCIIepCUs] CBETA.

3aKOHBI OTPAXKEHUS U IPEIOMJICHHS CBETa,
[IpakTHyeckoe MpUMEHEHHUE: TTOTHOTO
OTpaXXKeHus1, UHTepPepeHINH, TUPPAKIIH U
HOJISIPU3AIMY CBETA.

Ymems: U3MepATH UIMHY CBETOBOM BOJIHBI,
pemaTh 3a7ayd Ha IpUMeHeHne GOopMyI,
CBSI3BIBAIOIINX [UIMHY BOJIHBI C YaCTOTOH U
CKOPOCTBIO, TIEPHO.T KOJICOAHM ¢ IMTUKIINIECKOM
4acTOTOMN; Ha MPUMEHEHNE 3aKOHa
IIPEJIOMIICHHS] CBETA.

MonayaslV: KBAHTOBASI | CBeroBBIe KBaHTHI uamp:Ilonstus: hbotoH; poTodddekT;
OU3UKA KOPITYCKYJIIPHO-BOJTHOBOM Tyallu3M;
NPaKTUIECKOE IPUMEHEHHE: IPUMEPHI
HPaKTUYECKOr0 IPUMEHEHUS
3JIEKTPOMAarHUTHBIX BOJIH MH(PAKPaCHOTO,
BUAMMOTO, YIbTPa(UOJIETOBOTO U
PEHTI€HOBCKOI'0 I1ara3oHOB YacTOT. 3aKOHbI
dhotoaddekra: moctyaarel bopa.

Ymemp: 0OBSCHITH CBOWCTBA PA3TUUHBIX
BUJIOB 3JICKTPOMArHUTHOTO U3JIYYEHUs B




3aBUCHMOCTH OT €r0 JJIWHBI BOJHBI U YaCTOTHI.
Pemats 3amaun Ha MpUMeHeHue GopMyI,
CBSI3BIBAIONIUX PHEPTUIO U UMITYIIBC (DOTOHA C
YaCTOTON COOTBETCTBYIOLICH CBETOBOW BOIHBI.
Brrancasats kpacHyro rpaHuity Gotodddexra u
SHEPTHUIO (POTOIIECKTPOHOB HA OCHOBE
ypaBHEHUs1 DUHIITEHHA.

AtomHas hu3mka 3namp: siAepHas MOJCIb aTOMa; SACpHEIC
®du3uKa aTOMHOTO AIpa PEaxIuu, SHEPTHsI CBSI3U; PAJAHMOAKTUBHBIN
pacnaj; nenHas peakius IeICHuUs;
TEPMOsJICpHAs PEaKIIUs; JJIEMEHTapHAs YacTHIIA,
aTOMHOE S/IPO.

3aKOH PaJMOAaKTHBHOTO pacraa.

[IpakTHdeckoe NMpUMEHEHUE: YCTPOHCTBO U
MIPUHLIUT IeUCTBUS (POTODIIEMEHTA; TPUMEPHI
TEXHUYECKOTO - HCIIOIb30BaHHUS
(hOTORIEMEHTOB; IPUHIIMIT CIICKTPaTbHOTO
aHaJIM3a; MPUMEPHI MPAKTHYECKUX MPUMEHEHUH
CIEKTPAJIFHOTO aHAIIN3a; yCTPOUCTBO U
MIPUHIIUI ISUCTBUS SACPHOTO PEaKTOPA.

Ymemo:.Onpenensate NpOAyKThI 41€PHBIX
peaxiuii Ha OCHOBE 3aKOHOB COXPaHEHUS
3IEKTPUIECKOTO 3apsiia ¥ MacCOBOTO YHICTA.
PaccuutbIBaTh SHEPreTUUECKUI BBIXO AICPHOU
peaxiuu. OnpenensiTe 3HaK 3apsaaa in
HaIpaBJIeHUE JBMKCHUS DJIEMEHTAPHBIX YACTHII
10 UX TpeKaM Ha oTorpadusx.

3.0cHOBHOe co/iep;KaHue MPOrpaMMBbl.
DJIeKTPOIMHAMHUKA (NIPOI0JKEHHE).

MarunutHoe none Toka. Uuaykius marautHoro nosst. Cuna Amnepa. Cuna Jlopenna. CaMOMHAYKIHSL.
NHaykTHBHOCTH. DHEPTUs MArHUTHOTO TIOJIsl. MarHUTHBIE CBOMCTBA BEIIECTBA. DIEKTPOIBUTATENh. 3aKOH
3JIEKTPOMArHuTHOU UHAYKIUU. [TpaBuno Jlenna. HyKIIMOHHBINA T€HEPaTOp IEKTPUUECKOTO TOKA.

JleMmoHCcTpanuu:
1. BsaumojelcTBuE napauieNbHbIX TOKOB.
Jle¥icTBE MarHUTHOTO ITOJIS Ha TOK.
YCTpoicTBO U IEHCTBIE aMIiepMeTpa U BOJILTMETPA.
YcTpoicTBO U IEHCTBUE TPOMKOTOBOPHUTES.
OTKIIOHEHHE IEKTPOHHOTO JTyYKa MarHUTHBIM TIOJIEM.
OneKTpoMarHuTHAsI HHIYKIIHS.
[IpaBuno Jlenna.
3aBrcuMocTh I/1C WHIYKITMH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TIOTOKA.
CaMouHyKIuSI.
0. 3aBucumocts OJIC caMOMHAYKIMM OT CKOPOCTH M3MEHCHHSI CHJBI LEIH H OT
WHAYKTHBHOCTH IIPOBOIHUKA.

JlabopaTopHblie padoThI

1. Habmronenue nelcTBUS MarHUTHOTO TOJISA Ha TOK.

2. W3ydeHue IBIEHUS dIEKTPOMATHUTHON MHIYKIIHH.

S0 XN LR W

DJIeKTPOMATHUTHBIE K0JI€0AHUS U BOJIHbI.

KonebatenbHblil koHTYp. CBOOOIHBIC M BEIHYKICHHBIC 3JICKTPOMArHUTHBIE KoeOaHus. ['apMoHudeckue
ANICKTPOMArHUTHEIC KOJIeOaHWs. OJEKTPUYCCKH pe3oHaHc. [IpoW3BOACTBO, IMepemaya W mOTpeOIcHHE
3JIEKTPUUECKON IHEPTUH.

DNEKTPOMArHUTHOE IOJIe. DICKTPOMArHuTHBIE BOJIHBL. CKOPOCTh AJIEKTPOMArHUTHBIX BONH. CBOWCTBA
ANIEKTPOMArHUTHBIX BOJIH. [IpUHIUIIEI painOCBSI3U U TEICBHUICHUS.

CkopocThb cBeTa. 3aKOHBI OTpaKEHUsI M TipeiomiieHus ceera. MaTepdepenius ceeta. JJudpakius crera.
Hudpaxkumonnas pemetka. [lomspmszamus cBera. Jlucmepcuss cBeta. JIuaspl. dopmyna TOHKOW JIMH3HL
OnTrueckue npudopsI.




ITocTynaTel ceMaIbHON TEOpHUH OTHOCHTEILHOCTH. [TomHas 2HEpTHsA. DHEPTHS MOKOA. PensaTHBHCTCKII
uMmIymsc. [ledext Mace u 3Heprus CBA3M.

JdemMoHcTpanuu
1. CBo0OojHBIE 3JICKTPOMArHUTHBIE KOJIEOAHNSI.
2.  OcmummorpaMma IEPeMEHHOTO TOKA.
3. T'eneparop mepeMeHHOro TOKa.
4. W3nydeHue U MPHEM DJIEKTPOMArHUTHBIX BOJIH.
5. OtpaxeHne ¥ MPEIOMIIEHHE JJIEKTPOMArHUTHBIX BOJH.
6. Hurepdepenus ceera.
7. Hudpakuus ceera.
8. llomydyenwne cexTpa ¢ IIOMOIIBIO IPU3MEI.
9. TlonmyueHue crieKTpa ¢ HOMOIIBIO TUPPAKIIMOHHON PEIIETKH.

10. ITonspusanus ceera.
11. IIpssmMonuHeiHOE pacpocTpaHeHHe, OTPAKEHUE U IIPEIOMIICHNE CBETA.
12. Onrryeckue mMpruOOPHI.
JlabopaTopHbie padoThl
Wzmepenue nokaszarens NpeoMICHHS CTEKIa.

KBaHnTtoBas ¢pusmnka.

I'mnore3a Ilmamka o kBadTax. ®orodnmexkrpudeckuit Addext. 3akoHbl (oToddPdexra. YpaBHEHHE
Ounmrrerina s porodaddexra. doton. JlaBneHue cBera. KopmyckynspHO-BOTHOBOH JTyaliu3M.

Mogenu crpoenus atoma. Onbitel Pesepdopna. OObsicHeHHE TUHEWYAaTOrO CIEKTpa BOAOPOJa Ha OCHOBE
KBaHTOBBIX TIOCTyJaToOB bopa.

CoctaB u crpoeHue atoMHOTO sifpa. CBOMCTBa SAEPHBIX CHIJI. DHEPTHs CBS3W aTOMHBIX siaep. Buumsr
PaJMOAKTUBHBIX TPEBPANICHUA ATOMHBIX SAEp. 3aKOH PaJMOaKTHBHOTO pacrana. CBOHCTBA MOHU3UPYIOIIMX
SIAEPHBIX M3NydeHuH. Jlo3a n3nydeHus.

Snepubie peakuuu. [lenHas peakius aeneHus aaep. AnepHas sHepretuka. TepMosiiepHbId CUHTES.

DnemMeHTapHbIe YacTUIlbl. DyHIaMEHTATBHBIC B3aUMOICHCTBHSL.

JdemoHcTpauuu

1. ®otorpdexr.

2. JluHeWyaTble CIIEKTPBI U3TYUYEHMUS.

3. Jlazep.

4. CYeTYnK HOHHU3UPYIONTUX U3ITYICHHM.
JlaGopaTopHblie padoThI

Hao:mronenue CrutonrHoro 1 JIMHEHYaTOTO CTICKTPOB.

Crtpoenue BeejieHHOM.

Paccrosiaue no Jlynsl, Connua u Onmxaiimmx 3Be3a. KocMudeckue nccieioBanusi, UX HayqdHOE U
sKoHOoMHuYeckoe 3HaueHue. Ilpupoma ConHma uW 3Be3l, HWCTOYHUKU dHepruu. Dusmyeckue
XapakTepuUCTUKU 3Be3/1. COBpeMEHHBIE MPEJCTABICHUS O TMPOUCXOXKJAEHUU W 3Bomouun ConHia U
3Be31. Hama [Manmaktuka m mecto CosiHeUHOUM cuctembl B Hell. pyrue ramaktuku. IIpeacraBinenue o
pacumpeuu BeeneHHo.

JKcHnepUMeHTATbHASA (QU3UKA
OnBIThI, UJUTIOCTPUPYIOLTUE U3yYaeMble SBICHHUS.

3.TpeOoBaHus K YPOBHIO IOATOTOBKH BBINYCKHUKOB 11 Kiacca.
B pesynbrare uzydenus Gusuku Ha 0a30BOM YPOBHE YUEHHK JAOJKEH:
3narb/IloHMMATh:

e CMBICJ MOHATHIA: (U3MUYECKOe SBICHME, THIIOTE3a, 3aKOH, TEOPUs, BEIIECTBO, B3aHMOJCHCTBHE,
3JICKTPOMAarHUTHOE TI0Jie, BOJHA, ()OTOH, aroM, aTOMHOE AP0, HOHHM3MPYIOIIHWE H3ITy4CHHS,
IUTaHeTa, 3Be3/1a, FalaKTHKa, Beenennas;

L CMBICJI (])n3nqec1mx BCJIMYMH: CKOpOCThb, YCKOpCHHUEC, Macca, Cujia, HUMIYJbC, pa60Ta,
MCXaHN4YCCKasl SHCPIHUsd, BHYTPCHHAA SHCPIHUA, abCoII0THAS TEMIICpaTypa, CpCaAHAA KUHCTUUCCKAA
OHEPTHA 4acTUll BEIIECTBA, KOJIMYCCTBO TCIJIOTHI, BHeMeHTapHLIﬁ 3JICI(TpPI‘-I€CKPIﬁ 3apsana;

e cMBICA (PU3MYECKHX 3aKOHOB KJIACCHYCCKON MEXaHHKH, BCEMHPHOTO TATOTCHHS, COXPaHCHUS




SHEPTUH, UMITYJIbCa W DIEKTPUUECKOTO 3apsijia, TEPMOJWHAMUKH, dIICKTPOMATHUTHON HHIYKITUH,
dhotoaddexra;

BKJIA/I POCCHIICKHX W 3apy0e:KHbIX YYEHBIX, OKAa3aBUIMX HAWOOJbIIee BIHMSHHE Ha Pa3BUTHE
bu3uKu.

YMmeTh:

ONUCHLIBATH U O0BLACHATH (pU3MYECKHUe FABJIEHUS] M CBOICTBA TeJ: JBIDKEHHE HEOECHBIX TEN U
WUCKYCCTBEHHBIX CIYTHHKOB 3€MJIM; CBOICTBa Ta30B, JKHIKOCTEH W  TBEPABIX  TEI;
3JIEKTPOMArHUTHYIO MHIAYKIUIO, PACIIPOCTPAHCHUE AJIEKTPOMArHUTHBIX BOJH; BOJHOBLIE CBOMCTBA
CBETa; U3JIy4CHHE U MOTJIOIIEHHE CBETa aTOMOM, (HoT03(hdeKT;

OTJIMYATh THUIIOTE3Bl OT HAYYHBIX TEOpHUH; AeJaTh BBIBOABI HA OCHOBE AKCIEPHUMEHTAIBHBIX
JAHHBIX; MPUBOAMTH MPHUMeEPbI, TMOKA3HIBAIOIINE, YTO HAONIOAECHUS W JKCHEPUMEHT SABISIOTCS
OCHOBOM ISl BBIJBUXKEHUS TUIOTE3 U TEOPUIA, TO3BOJISIIOT IPOBEPUTH UCTUHHOCTD TEOPETUYECKUX
BBIBOJIOB; (pu3MYecKas Teopus NaéT BO3MOXKHOCTh OOBSCHATh W3BECTHBIC SIBJICHUS NPUPOABI U
Hay4yHbIE (PaKThI, IPEICKA3BIBATH EIIE HEU3BECTHBIC SBICHUS;

NPUBOAUTH, NpPUMePbl NPAKTHYECKOT0 HUCNOJAb30BaHUA (U3NYeCKHX 3HAHUIA: 3aKOHOB
MEXaHWKH, TEPMOJWHAMHUKHA W  OJIEKTPOJWHAMHUKH B DHEPreTHKe, pa3IudHBIX  BHJIOB
3JIEKTPOMArHUTHBIX U3TYYCHUHN TSl Pa3BUTHS Paauo- U TEICKOMMYHUKAIUH; KBAHTOBOW (hU3UKH B
CO3/IaHUU SIAEPHON YHEPTETUKH, JIa3€POB;

BOCIIPUHMMATH M HA OCHOBE MOJY4YeHHBIX 3HAHUI CAMOCTOATEIbLHO OLEHNBATH WHPOPMAIIHIO,
coaepxarnyrocs B coodmenusx CMU, MaTepHeTe, HAydHO-TIOMYJISPHBIX CTaThIX;

HCIO0Jb30BATh NPUOOPETeHHbIe 3HAHMA W YMEHHUSI B MPAKTHUYECKOH [esiTeILHOCTH H
NMOBCEAHEBHON JKM3HH /s oOecredeHus: Oe30MacHOCTH IKU3HEIESTEIBHOCTH B IIpoLecce
UCIIOJIb30BaHMsI TPAHCIOPTHBIX CPEJCTB, OBITOBBIX 3JIEKTPONPHOOPOB, CPEACTB pajvo- U
TEJIEeKOMMYHUKAIIIOHHOW CBSA3H; OLIEHKH BIIMSHUS HA OPTaHWU3M 4YEJOBEKa W JPyTHe OpPTaHU3MBI
3arpsI3HEHMS OKPYKAIOMIEH Cpepl; parliOHAIBHOTO IPUPOIOTIOIB30BAHMS U 3aIIUTHl OKPYKAroIen
Cpensl;

ONUCHIBATH U 00BACHATH (PU3HYECKHeE ABJIEHUS U CBOICTBA TeJl: IBIKCHNE HEOESCHBIX TET H
MCKYCCTBEHHBIX CITyTHHKOB 3€MJIN; CBOMCTBA T'a30B, )KUJIKOCTEH M TBEPABIX TEI;
3JEKTPOMArHUTHYIO HHAYKITUIO, pACIIPOCTPAHEHHE JIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA
CBETa; U3JIy4YEHHE U MOTJIOIIEHHE CBETa aTOMOM; POTOIPPEKT;

OTJINYATH TUIIOTE3bI OT HAYYHBIX TCOPHIl; 1eJIaTh BHIBOABI HA OCHOBE SKCIIEPUMEHTATBHBIX
JIAHHBIX, MPUBOIUTH MPUMEPHI, MOKA3LIBAKIINE, YTO: HAOIIOACHUS U SKCIICPUMCHT SBIISIOTCS
OCHOBOW JUTS BEIIBIDKEHUS TUIIOTE3 U TEOPHIA, TIO3BOJISIFOT MPOBEPUTH HCTUHHOCTH TEOPETHIECKUX
BBIBOJIOB; (PM3UYECKAs TCOPHS TAET BO3MOXHOCTh OOBSCHATH U3BECTHBIE SIBICHUS IPUPOIBI U
Hay4YHbIC ()aKThI, IPEJCKA3LIBATH CIIIC HEU3BECTHBIC SBIICHUS;

ONMChIBATH (yHAaAMEHTAJIbHbIE ONBITHI, 0KA3aBIIKME CYLIECTBEHHOE BJIUSIHHE HA
pa3BuTHe QU3NKH,

NMPUMEHATH NMOJYYeHHbIE 3HAHUS AJI PellleHUus (PU3NYeCKUX 3a1a4;

MPEJCTABIISITh PE3YIBTATHl U3MEPEHUM C YUETOM HX MOTPEIIHOCTEM.

4.Pe3yabTaThl 0CBOCHUS Kypca QU3MKM:

JIMYHOCTHBIE pe3yJabTaThI:

B IICHHOCTHO-OPHEHTAIIMOHHON chepe — TyBCTBO TOPIOCTH 32 POCCUUCKYIO (PM3NIECKYIO HAYKY,
TyMaHU3M, TOJIOKUTEIBHOE OTHOIICHUE K TPYY, LIETICYCTPEMICHHOCTD;

B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BEHIOOpY HajbHEHIEH 00pa3oBaTEIBHOM
TPacKTOPUH;

B TIO3HABATCIIPHOW (KOTHUTHUBHOM, HWHTCIIEKTYaIbHOW) cepe — yMEHHE YNPaBIATH CBOCH
MO3HABATEIFHON AEATEIHHOCTHIO.

MertanpenMeTHble pe3yJbTaThl:

UCIIOJIb30BAaHUE YMEHUM M HAaBBIKOB pPAa3jIMYHBIX BUJOB [O3HABATEIBHON NEATEIBbHOCTH,
MPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAHUS  (CHCTEeMHO-WH()OPMAIMOHHBIM  aHaJM3,
MOJIEJIMPOBAHME U T.J.) AJIS U3yUEHHSI Pa3IMIHBIX CTOPOH OKPYIKAIOIIeH JeCTBUTEIbHOCTH;
WCTOJb30BaHNE OCHOBHBIX MHTEIUICKTYAIBHBIX OIepaluii: (OpMyJIHpOBaHUE TUIIOTE3, aHAINU3 H
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATH3AIIHS, BBISIBJICHUE TPUYMHHO-CIICICTBCHHBIX CBSI3CH,
MOUCK aHAJIOrOB;

yYMEHHE TeHepUPOBATh HICH U OTIPEACIATH CPENCTBA, HEOOXOIUMBIE ISl MX PEaTH3aIlHm;



e yMEHHE OIpeNessATh LETN W 3aa4d JeSTeNIbHOCTH, BHIOMPATh CPE/CTBA pealn3alud Iened u
MPUMEHSATH X Ha MPaKTHKE;

®  HCIOJb30BaHUE PA3TMYHBIX HCTOYHUKOB JUISl MOMYYeHUs HU3NIecKoi nHpOopMaIui, TOHNMaHUE
3aBHCUMOCTH COJIepaHusi U (HOpPMbI TIpeICcTaBICHUsI HH(OPMAIIUK OT Telieil KOMMYHUKAIMH U
azpecara.

IIpenmerHble pe3yabTathl (Ha 6a3zo06om ypoehe):

1) B mo3HaBaTeNbHOI chepe:

®  1aBaTh ONpPEAEICHUS U3YYECHHBIM MTOHATHSM;

® Ha3bpIBaTh OCHOBHBIE MOJIOKEHUS U3YUEHHBIX TEOPHH U TUIIOTE3;

® ONUCHIBATh JEMOHCTPALMOHHBIE M CaMOCTOSITENIEHO IPOBEICHHBIE SKCIEPUMEHTHI, HCITIONIb3YS
JUTSL 3TOTO €CTECTBEHHBIN (PYCCKUI, POAHOM) SI3BIK U SI3BIK (DU3UKHY;

e iIaccuPUIUPOBATh N3YUCHHBIE OOBEKTHI U SBJICHUS;

e JIenaTh BHIBOIBI M YMO3AKIIIOUEHUS U3 HAOOIEHUH, H3YIeHHBIX (PU3MYECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH BO3MOXKHBIE PE3YIIbTATHI;

® CTPYKTYpHpOBAaTh MU3YYEHHBIN MaTepua;

® HHTEpHpPETHPOBaThH Ppr3NUYECKyI0 HH(OPMALIUIO, TOTYYSHHYIO U3 APYTHX HCTOYHHUKOB;

® [pPUMEHATH NPHOOpPETEHHBIE 3HAHMA 1O (U3KMKE U1 pelIeHHs MNPAaKTUYeCKUX 3ajad,
BCTPEYAIOLINXCSI B IIOBCETHEBHOM JKM3HHU, Ui 0€30MacHOTO HCIOJIb30BaHUSI OBITOBBIX
TEXHUUYECKUX YCTPOMCTB, pallMOHAIBHOIO IPUPOOIIOIB30BaHUS U OXpaHbl OKPYKAIOLIEH cpenbl;

¢ B IIEHHOCTHO-OPHMEHTAIIMOHHOW c(depe — aHANM3WPOBATh M OICHWBATH TIIOCHEACTBHUS IS
OKpYKaromeld cpeasl OBITOBOM W IMPOM3BOICTBEHHOW ICATEIHHOCTH YEJIOBEKAa, CBSI3aHHON C
WCTIONIb30BaHNEM (DU3HUECKUX MTPOIIECCOB;

® B TPyIOBOH chepe — MPOBOAUTH PU3MUECKHUHA IKCIIEPHMEHT;

e B chepe PuzHUECKOH KyNbTYpbl — OKa3blBaTh NEPBYIO IMOMOLIb MpPU TpaBMax, CBSI3aHHBIX C
1a00paTOpHBIM 000PYAOBaHNEM U OBITOBBIMH TEXHUYECKUMH YCTPOHCTBAMHU.

5.0cHoBHBIE (POPMBI, TEXHOJIOTHUH, METOAbI 00y4eHH s, TUIILI YPOKOB.
@DopMBbI OPraHu3aLHN YYeOHOI0 IIpolIecca:
(] WHIWBUAYAJIbHBIC,
®  [PYIIOBBIE, IAPHEIE,
®  UHIWBHUAYaAIbHO-TPYNIIOBEIE,
[}
[}

(hpOHTAIILHEIE,
KJIACCHBIC W BHEKJIACCHBIC.
IloBTOpeHNe HA YPOKAX NPOBOJINTCS B CJEIVIONMIMX BUaaX U dopmax:
MOBTOPEHHE ¥ KOHTPOJIb TEOPETUIECKOTO MAaTepPHAa;
pa3dop U aHaNN3 TOMAITHETO 33 [aHHS;
(bM3UYecKuil TUKTAHT;
caMoCTOsITeIbHAs padoTa;
KOHTPOJIbHBIC PaOOTEHI;
TPEHUPOBOYHBIE, TUATHOCTUYECKUE PAOOTHI.
IIpueMBbl, METOBI, TEXHOJIOTHH:

B ocHOBe pa3BuTHS YHUBEPCATBHBIX YYCOHBIX JCUCTBUI B OCHOBHOH IIIKOJIC JIEKHUT CUCTEMHO-EATEIbHOCTHBIH
MOJX0/A. B COOTBETCTBMM C HUM HMEHHO AaKTUBHOCTh OOYYaroIIUXCsl TPHU3HAETCS OCHOBOW JIOCTHIKEHHUSI
pa3BUBAIOIIMX I[esiell O0pa3oBaHUs — 3HAHUS HE TMEpPeJaloTcs B TOTOBOM BHjE, a JOOBIBAIOTCS CAMUMHU
YYCHUKAaMU B TMPOIECCE IO3HABATENBHON JEATEIILHOCTA. B COOTBETCTBMU C JaHHBIMH  OCOOCHHOCTSIMH
MPE/IoIaraeTcsi HMCIONb30BaHUE CIEAYIONUX —IearormdeckuX TEXHOJIOTHH: TMPOOJIEMHOTO  O0YyYeHus,
pasBuBamOIIEro 00y4eHHs, KOHIICHTPUPOBAHHOTO OOYYEHUSI, UTPOBBIX TEXHOJOTHH, KPUTUIESCKOTO MBIILIICHUS,
o0ydeHHe B COTPYIHUYECTBE, a TaKKe HCIOIb30BAHUE METOJOB MPOSKTOB, MHIUBUAYAIBHBIX, TPYIIIOBBIX U
napHeix popm pabdotsl. [Ipy mpoBeeHUM YPOKOB HCIIOJIB3YIOTCS TaKKEe MHTEPAKTHBHBIC METOMBI, 2 UMEHHO:
pabora B Tpymnmax, B Tapax, yd4eOHBIA muanor, OOBSICHCHHE-TPOBOKAITUS, JICKIUSA-IACKYCCHs, ydeOHas
JIMCKYCCHSI, CEMHUHAp, WIPOBOE MOJICIIMPOBAHME, 3alUTa MPOCKTa, COBMECTHBIA TNPOEKT, OpraHU3alliOHHO-
JESTSILHOCTHBIC UTPBI, JCTIOBBIC HUT'PHI; TPAJAUIIMOHHBIC METOIBL: JICKITUS, paccka3, 00ObSICHEHUE, Oecena.
Kontpone mnpoBomutrcs B (opMe KOHTPOJBHBIX pPAa0OT, BBIMOJHEHUS TECTOB, (U3MUECKUX JIHKTAHTOB,
CaMOCTOSITEIBHBIX paboT, JTA00OPATOPHBIX Pa0OT, OMBITOB, MPAKTUKYMOB, DKCIIEPUMEHTAIILHBIX 33]1a4, PACUETHBIX,
KaueCTBEHHBIX 33J1a4, (PU3NICCKUX JUKTAHTOB.




YyeoHo- reMaTuyeckuii miaaH (68 yaca)

Ne TEMA KosnuecTBo K/p J/p
1 | DnexTpoarHaMuKa (IPOJOHKEHHE) 9 1 1
2 | KOJIEBAHUA 1 BOJIHBI 21 2 2
3 | OIITUKA 16 1 2
4 | KBAHTOBAS ®U3NKA 19 - 1
5 | DJIEMEHTHI PAZBUTUA 3 1 -
BCEJIEHHOU
NTOT'O: 68 5 5
KonTpoabHbIe padoThI JlaGopaTopHbIie padoThI
Ne Tema Ne Tema
OCHOBBI IEKTPOJMHAMHKH. .
1 1 JlelicTBE MarHUTHOTO TIOJISI HA 3J1. TOK
DJeKTpOMarHUTHAs] MHAYKIHS.
Mexanuueckue u
2 | JNEeKTpOMarHUTHBIC
KoJsie0aHus 2 Wzyuenue apnenus OMU
3 MexaHU4ecKHe U AIEKTPOMArHUTHBI
BOJIHBI
4 | Ommxa 3 OmnpenencHue yCKOPEHUS CBOOOIHOTO MAACHUS
IIPY TTOMOIIHM MasiTHUKA
5 | KsanToBas ¢usmka
4 W3mepenne nokasaTess IpeIoOMIICHHUS CBETa
6 | Snepnas dpuznka
7 | Urorosas pabota 5 Ompenenenre (OKyCHOTO PACCTOSHUS U
ONTUYECKOW CHIIBI JTUH3bI

YyeoHo-MeToauueckoe odecneyeHne JUCIHUIIINHEIL.

Jlureparypa A/l y4eHUKOB:
Yueonuk: Mskume [.5., byxosner b.b., Msaxumes I'.5., b.b.Hapyrua. ®umsmka-11. — M.:
[Ipoceemenwne, 2016r.
Coopuuxu 3apau: dusuka. 3agaunuk. 10-11 ki.: [locobue mist oOmeoOpa3oBaT. yupexxaeHun /
PemmkeBny A.IT. — 8- uzn., crepeotun. — M.: JIpoda, 2008. — 192 c.
OcHoBHasi JInTEpaTypa sl y4uTesl:.
locynapcTBeHHBIN 00pa3oBaTebHbIN cTaHAapT odero oopazoBanus. // OuuuanbHble JOKYMEHTHI
B oOpazoBanuu. — 2004. Ne 24-25.
3akon Poccuiickoii ®enepannu «O06 odpasoanun» / OOpa3oBaHue B JOKYMEHTaX 1 KOMMEHTAPHSIX.
— M.: ACT «Actpenb» [Ipoduznar. -2005. 64 c.
Yueonuk: Mskumes [.5., byxoBues b.b., Mskumes ['.4., b.b.Uapyrun. ®uzuka-11. — M.:
[Ipoceemenwne, 2016r.
Coopunku 3agau: ®Ousuka. 3agaunuk. 10-11 ki.: ITocoOue s oOIie00pa3oBaT. yUpeKIACHUIN /
Pemmkesny A.IT. — 8- uzn., crepeotun. — M.: JIpoda, 2008. — 192 c.
Mertoauyeckoe odecrneyeHue:
Kameneukunii C.E., Opexos B.Il.. Metonuka pemenus 3agad no ¢Gu3uKe B cpenHer mkone. — M.:
[Ipocsemenue, 1987.
Kupux JI.A., Teagenmrerin JI.O., Jux FO.M. ®usmka 10 ximacc. MeTogudeckue MaTepHaibl IS
yuurens. [lox pegaknueit B.A. Opmosa. M.: Miekca, 2005
Koposun B.A., CrenanoBa I'.H. MaTtepuans! 17151 TOATOTOBKU U MPOBEACHUSI UTOIOBOM aTTECTAI[UU
BBIITYCKHUKOB CpeaHei (IMoTHOM) mKoJsl 1o dusuke. — Hpoda, 2001-2002
Koposun B.A., Jlemumoa M.FO. MeTtomuyeckuid CrpaBOYHUK yduTens (u3uku. — MHeMO3WHa,
2000-2003



0.

10.

Mapkuaa B. I'.. ®usmka 11 kmacc: moypounsle uiaHel 1o yueOHuKy [.1. Mskwumesa, b.b.
byxoenesa. — Bonrorpan: Yunrens, 2006

Caypos 10.A. ®usuka B 11 knacce: Monenu ypokos: Ku. {ns yuurens. — M.: IIpocsemenne, 2005
[Iaramos B.®., llleiiman B.M., Xaiir A.M.. OmopHbIe KOHCIIEKTHI 110 KHHEMATHKE W JHHAMHKE. —
M.: [Ipoceemenne, 1989.

JAupakTuyeckue MaTepuaJbl:
KonuTponbHbie paboTst o pusuke B 7-11 kinaccax cpemuedt mkonsl: Junakruueckuit matepuain. [lox
pexn. 3.E. OBenunk, C.A. [Mamama. — M.: IIpocBewenue, 1991.
Kabapauu O.®., Opios B.A.. ®usuka. Tectsl. 10-11 xnaccel. — M.: [Ipoda, 2000.
Kupuk JLA., Juk FO.N.. ®usuka. 10,11 xnaccax. COOpHUK 3alaHUH U CAMOCTOSITENBHBIX PaboT.—
M: Unekca, 2004.
Kupux JI. A.: ®uzmka. CaMOCTOSITENbHEIE M KOHTPOJBHBIC paboThl. Mexanuka. MolekymspHas
(m3mKa. DIeKTpUIecTBO U MaraeTn3M. MockBa-Xapbkos, Mnekca, 1999r.
Mapon A.E., Mapon E.A.. ®u3ukal0,11 kmaccax. Jlunaktudeckue matepuainsl.- M.: Jlpoda, 2004
Mockaines A.H., Hukynosa I'.A.®u3uka. 'otoBumcs k EI'D Mocksa: Ipoda, 2009

JomoHuTeabHas JUTEpaTypa:

Mapon A.E., Mapon E.A. ®usuka 10 k. Auaakrnueckue matepuansl.- M.: lpoda, 2014
Mapon E.A. ®u3uka. 10 k1. OnopHbIe KOHCTIEKTHI U pa3HOoypoBHEBBIC 3aaanus.- CI16.: OO0
«Bukropwus mwocy, 2013.
CranaapTsl BTOPOro nokosieHus. [IpuMepHbie mporpaMMel o yueOHbIM npeameraM. @Ousuka 10 — 11
knaccel. — M.: «IIpocsemenuney, 2010.
Cranmaptel BTOporo moxojeHus. llpumepnas OCHOBHasi oOpa3oBarelbHas MPOTpaMma
oOpa3zoBarenbHOTO yupexaeHus. OcHOBHas mkoyia.— M.:

IIpocsemienue, 2011.
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12.

13.
14.
15.
16.

17.
18.

[Iporpammel ajis 001I€00pa30BaTENBHBIX yupekaeHnid. ®dusmuka. ActpoHomus. 7- 11 xmaccel. — M.:
Hpoda, 2008.
Kopuesnu M.JI. Kanengapuo-remarnueckoe miuanupoBanue /IIpenonaBanue ¢usuku B 2007-2008
yduebHOM Toy. Metoamdeckoe mocooue MMOO.

M.: «MockoBckue yaeoaukn», 2007; caiit OMI] BOYO: Meronndeckast moMorb. Ou3nka.
Pemvkesuu A.I1. Coopuuk 3amay no ¢usuke. 10-11 kmacc. — M.: Ipoda, 2006.
Crenanosa I'.H. Coopnuk 3agau mo ¢pusuke. 10-11 xinacc. — M.: [Ipocsemenue, 2003.
Hemumoa M.IO. Tematudeckue TpeHHpPOBOUYHBIE BapuaHThL. Pusmka. 9-11 kmaccel. — M.:
Hanmonansaoe oOpasoBanue, 2011.
[Mopdupres B.B. Actponomus. 11xiacc. — M.: IIpocsemenne, 2003.
Jleuran E.Il. Actpornomust. 11 ximacc. — M.: IIpoceemenue, 2003.

Ilepuoauyeckue M31aHusA:

Hayuro-nomynspHbIii (hU3UKO-MaTeMaTHISCKHM KypHAJ IS IIIKOJIBHUKOB M CTYACHTOB «KBaHTY, «DH3HKa B
mkoiey, «HoBoe oOpa3zoBaHuey.

HNHTepHET-pecypcehbl.

Ha3BaHnue caiita
HJIM CTATBH

Conep:xanue Anpec

Katanor cceutok Ha | DHnukiaoneauu, ouomunrexku, CMU, | http:www.ivanovo.ac.ru/phys

pecypcesl o pusuke By3bl,  HAay4YHBIE  OpTaHH3AIHH,

KOH(EepeHIINH U Jp.

Becnnaturie 15 oOywarommx mporpamm 1o | http:www.history.ru/freeph.htm
o0yyJarorye Pa3NUYHBIM paznenam Gpu3nku

MPOTPaMMBI o

(dhmsuke

JlaGopatopHsie Buptyansnsie naboparopusie | http:phdep.ifmo.ru

paboThI 1o ¢pu3nke paboThI. Buptyansusie

AEMOHCTpAUN SKCIICPUMEHTOB.

AxaumManus

(uznuecKkux

MPOIIECCOB

TpexmepHble anuMaiuu U Bu3yanusauus 1o | http:physics.nad.ru
bu3uKe, CONPOBOKIAIOTCS TEOPETUUECKIMH
0OBSACHEHHAMU.



http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/

duznueckas CmpaBouHoe m3gaHue, coxepxkaimiee | http://www.elmagn.chalmers.se/%7¢eigor
SHIUKIIOTIE/TUS CBEICHMsI IO BCeM  o0JacTsiM
COBpPEMEHHOH (PH3HKH.

I/Im])opmauuouno — KOMMYHUKAmMUeEHble U IJIEKMPOHHblE oﬁpasoeamenbnble pecypceol:

—

lNazera «®usuka» M3garensckoro goma «IlepBoe centsOpsi». http://fiz.1september.ru.

BuptyanpHbiii  MeTommueckuit  kaOwHET — yuuTens  QU3MKM W aCTPOHOMMHM.

http://www.gomulina.orc.ru.

3aouHas pusuko-rexuudeckas mkona mpu MOTU. http://www.school.mipt.ru.

Kparkwuii cipaBounuk no ¢usuke. http://www.physics.vir.ru.

Mup buzuku: pusznyecknii sxcnepumenT. http://demo.home.nov.ru.

CepBep kadenpbr oOmel ¢usuku Puzpaka MIY: ¢Pusnueckuii npakTUKym U

neMoHcTpanu. http://genphys.phys.msu.ru.

http://www.ed.gov.ru - caiit MunuctepcTBa obpazoBanus PO.

www.vestnik.edu.ru - caiir MuHOOpa30BaHUS U HAYKH.

http// www.fipi.ru - caiit ®UITHU.

0. http://www.ege.edu.ru - cepBep HHGOPMAITMOHHON TOEPKKU ETUHOTO rocy1apcTBEHHOTO
HK3aMeHa.

11. http://www.obrnadzor.gov.ru/attestat/ - ®dexnepanbHas ciayxba 10 Ham3opy B cdepe

oOpa3oBaHus (roCcy1apCTBEHHAS! UTOTOBAsI ATTECTAIINS ITKOJIBHUKOB).

12. www.fio.ru - ®enepanus MaTepHeT-00pa3oBaHus.

13.  http://www.prosv.ru - caiitT uznatensctba «IIpocBerienuney.

14. http:/www.drofa.ru - caiit u3garensctBa «JIpodar.

15. KommnbrotepHble nucku «Pu3ukon», «Pu3nka aToMa M aTOMHOro sapa», «CTpoeHue

Bcenennoi», «/lemoHcTpanmonubie BapuanThel EI'D ».
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IIporpammHoe obecnieyeHne COBpeMeHHbIX HHPOPMAMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIA:

1. 1C. llIkona. ®Pwusmka, 7-11 k1. bubmuoreka HarmsaHbx mocobuit. — [lox pemakumerr H.K.
XannanoBa. — CD ROM. — Per. Homep 82848239.

2. 1 CD for Windows. ®u3uka, 7-11 k1. bubnmoreka 31meKTpOHHBIX HArISIHBIX ocoouii.- CD
ROM.

MarepuanbHO-TeXHHYeCKoe o0ecneyeHue TUCHUIINHbI

KomrmuiekT neMoHCTparimoHHOTo U JIa00paTOPHOTo 000pyMOBaHMs O (MEXaHUKE,
MOJIEKYJISIPHOM (pr3HKe, HIeKTPOAMHAMUKE, ONITUKE, aTOMHOM U epHON (PU3MKE) B COOTBETCTBUU C
MepeyHeM yu4eOHOro 000pyAoBaHus 10 (U3HKE JJISI OCHOBHOM IIIKOJIBI.
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KaHeHIlaDHO TEMATHYCCKOC IJIAHUPOBAHUEC

11 kaacce (68 yacoB. 2 yaca B HeAeJII0)

Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKAHUS TpeOdoBanus K YPOBHIO Bun
n/n pasaeaa yacoB noATrOTOBKH KOHTPOJIsA
Tema ypoka
I OCHOBBI 9y.
3JIEeKTPOAMHAMHUKH
(mponoJKeHue)

1/1 HNucrpykrax no Th n 1 OObsicHenne B3aumopelicTBre TOKOB. OObsicHAT OIBIT Opcrena. Beraucnsars | DpoHTANBHBIH
OT. HOBOTO Bektop MarHuTHOM  MHAYKUUH, | HHIYKIUIO MAarHUTHOTO 1oJisg | OMpocC
B3aumoneiictue Marepuana JIMHUM MarHUTHOU MHAYKLUH NPSIMOJIMHENHOTO ITPOBOAHUKA C TOKOM
TOKOB. MAarHUTHOE
nosie. MaruuTHast
WHAYKITUSL.

2/2 3akoH Amriepa. 1 OO0ObsicHeHNE Cuna Ammepa Haxomute  umcrmoBoe  3Ha4eHHWE W | YCTHBIH Ompoc
IIpumenenue 3akoHa HOBOT'O IIpumenenue 3akona Ammepa. HalpaBJieHHe CWIbl Awmrmepa. Fmertb
Awmrnepa. Marepuana MPEACTABICHUH O JIEHCTBUU MarHUTHOTO

T10JIs1 Ha IPOBOJHUK C TOKOM.

3/3 JleiicTBE MArHUTHOTO 1 komOuHupoBa | Cuna JlopeHna Haxonute  4ucnoBoe  3HayeHWE U | UHAUBUAYAJIbH
T0JIS1 Ha ABIDKYILIUKACS HHBII T'unore3a Ammepa HarpaBJyieHue cuibl Jlopenna bl ompoc
3apsn. Cuia JlopeHua. MarnuTtHble CBOWCTBa BelIeCTBa

4/4 SBnenue 1 OObsicHeHne SIBnenue SIEKTPOMArHUTHOM | 3HaTh IOHATHE «MArHUTHBIM IIOTOK». | YNJIOTHEHHBIN
AIEKTPOMArHUTHOM HOBOTO MHAYKIUA. MarHUTHBIN OTOK Bpruuciate MarHUTHBIN OTOK orpoc
WHIYKIUH. MaTepuaa Hanpasnenue uHaykuuonHoro | IloHumath CyTh SIBJICHUS
MarHuTHbIN TOTOK. Toka. [Ipasuio Jlenna. SJIEKTPOMAarHuTHasE MHIYKLIHs, 3HATh
IIpaBuiio Jlenna. npaBwio JleHna, TpPUMEHSATH €ro IpHu

pemeHnr 3aaad.

5/5 JLP. Nel «H3yuenue 1 ¢opmupoBann | SIBnenue 31eKTpoMarauTHoil | IToHnMats CyTh SIBJICHUSI | YCTHBIN OIpoC
Aenenus e MHAYKIUMU. MarHUTHBIN IOTOK SJIEKTPOMAarHWTHAS HMHIYKOHA, 3HATh
INEKMPOMAZHUMH O npaktudyeckux | Hanpaenenue WHAYKIMOHHOTO | TpaBwio JleHIla, MPUMEHSATh €ro IpHU
UHOYKUUUY YMEHUI u | toka. [IpaBuno Jlenua. pelIeHnn 3a1ay.

HAaBBIKOB

6/6 O/1C nHayKIMH. 1 OObsicHeHne S/1C, UHAYKTUBHOCTb ITonumats CyThb SIBIICHUS] | YNJIOTHEHHBIN
CaMOMHAYKIHS. HOBOTO CaMOUHIYKIHH. orpoc
NHAYKTUBHOCTS. MaTepuaa




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun
n/n pa3jaena yacoB MO/ITOTOBKH KOHTPOJIS
Tema ypoka

7/7 | Omeprus MarHuTHOro 1 KOMOWMHHPOB | SHEPrus MAarHUTHOTO  MOJis, | BBIUKCIATE OHEPrUi0 MarHUTHOTO | TECT
floJiA Toka. AHHBIH AIIEKTPOMArHUTHOE TOJIC TOJIS.
QHCKTPOMB.FHI/ITHOC moJe.

8/8 [MoaroroBka k 1 ®opMHUpOBa- | MarHUTHAsT HMHAYKLMS, CHJIA | 3HAHUE OCHOBHBIX TMOHATUM W | JOMAIIHSS K.p.
KOHTPOJIBHOM Hue mnpaktu- | Jlopenna, 3akoH  Awmmepa, | GopMys, yMEHHE NPUMEHATh UX MPH
pabore. Pemenune YECKUX npasuiio Jlenna pelIeHny 3a1a4
3a/1ad. YMEHMH  H

HaBBIKOB

9/9 | Konmponavnas 1 KOHTPOJIb U1 | MarHWTHas WHAYKIOHA, CHJIA | 3HAHME OCHOBHBIX TIOHATHH W | KOHTPOJbHAs
paooma Nel «Ocnoebt yuaer 3HaHWi | Jlopenma, 3akoH  Awmmepa, | hopMyI, yMeHHe MPUMEHATh UX Tpu | paboTa
INEKMPOOUHAMUKU. npaswio Jlenma peleHnn 3aga4y
Inexkmpomaznummnan
UHOYKUUA)

I Konedanus n 21u.
BOJIHBI

10/1 | Mexanuyeckue 1 oObsicHeHne | MexaHuueckue KoneOanus: | 3HaTh  THOHSATHE  CBOOOAHBIX U | (DPOHTAIBHBIN
KoJIeOaHms. HOBOTO CBOOOTHEIE KoJieOaHMs. | BRIHYKJICHHBIX KOJICOAaHWH. YCIIOBHA | OIpocC
MaremaTnyeckuit Marepuaia MaremaTrueckuii MasiTHUK. MX BO3HHUKHOBEHHS.

MAasITHUK.

11/2 | 'apmoHnueckme 1 OOnsicuenune | ['apmoHUUeckue KojeOanms. | 3HAThH XapaKTepUCTUKH | MHauBuaya s
KosieOaHusl. HOBOTO AMIUIINTYAa, TIEpUO, YacToTa U | KOneOaTenbHOTO ABHKECHHUSI. HBIH OIpoC
[IpeBpamenne Marepuaia ¢aza xoneOanuit
SHEPIHH MPH
TapMOHHYECKUX
KoJeOaHusIX

12/3 | JLP. Ne2 1 (hopMHpOBaH | MaTEeMaTUYECKUI MasTHUK 3HaTh XapaKTepUCTUKH | 1abopaTopHas
«Onpeoenenue ue KOJIe0aTempHOTO JBWKCHHS, YMETh | paboTa
YCKopenus NPaKTUIECKU OTIPENIeNIAT YCKOPEHHE CBOOOJHOTO
600001020 X yMEHUH u naJieHus
naoenus npu HaBBIKOB
nomowiu
MAAMHUKQ»

13/4 | BeiHyXacHHBIC 1 OO0mpsicuenne | CBoOOAHBIE U BBIHY)KACHHBIC | 3HATH/IOHUMATh CMBICI PE30HAHCA | YIUIOTHEHHBIN
KoJIeOaHmsl. HOBOTO Kojebanws. Pezonanc Y BEIHY)KJCHHBIC KOJICOAHIS OTIPOC, TECT
Pe3onanc MaTepuana




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun

n/n pa3jaena yacoB MO/ITOTOBKH KOHTPOJIS
Tema ypoka

14/5 | CBobonHbIE 1 OOspsicHeHne | DIEKTpUYeCKUue konebanus: | IMeTh mpencTaBieHHe O MEXaHU3ME | YCTHBIH Ompoc
3JIEKTPOMAarHUTHBIE HOBOTO CBOOOJIHBIC KoneOaHus B | cBoOOAHBIX KoneOaHuit. [loHMMAaTh | U UHIUBHUI
KoJe0aHus MaTepuana KoJIe0aTeTbHOM KOHTYpE. MIPUPOTY JJEKTPOMATHUTHBIX | TUCHM. paboTa

KonebaHuit

15/6 | JLP. Ne3 1 (hopMupoBaH | AelicTBUE MAarHUTHOTO TOJS HAa | HIOHMMAaTh JIEHCTBHE MAarHUTHOTO | jabopaTopHas
«Haonwoenue ue IIPOBOJHUK C TOKOM TIOJIS Ha TIPOBOJTHUK C TOKOM pabora
deiicmeus MIPaKTHYECKU
MAZHUMHO20 NONA X YMEHUH H
HA MOK» HaBBIKOB

16/7 | KomebaTenbpHBIH 1 O6nscuenue | Ilepuon CBOOONHBIX | 3HATH YpaBHEHHE TaPMOHMYCCKHUX | YIUIOTHEHHBIHA
KOHTYP. HOBOTO INEKTPUYECKUX KOJNeOaHui. | AMEKTPOMAarHUTHBIX KoJieOaHu OTIPOC,TECT
[IpeBpamenne MaTepuana Brinyxaennbie konebaHusl.

SHEPTHH MPH
ANEKTPOMArHUTHBIX
KoJIeOaHUsX.

17/8 | IlepeMeHHBIH TOK. 1 OOpsicuenne | [lepeMeHHBIN  DIEKTpUUYECKHH | 3HATH IMOHATHE «IIEPEMEHHBIN TOK». | HHIUBUIYaTbH
AKTHBHOE HOBOTO TOK. AKTHBHOE CONPOTHBIIEHHUE, | 3HATH MOHATHE «aKTHBHOTO | BIH OIpOC
COIIPOTHBJICHHUE. Mmarepuaia €MKOCTh M HWHIYKTUBHOCTb B | CONPOTHBICHUSD. Brraucnsath
Konnencarop n LenH MEPEMEHHOTO TOKa. €MKOCTHOE COIIPOTHBJICHUE.

KaTyIIKa B NN Brrancnsats WHIYKTUBHOE
MIEPEMEHHOT'0 TOKA. COIIPOTHBJICHHUE.
18/9 | Pe3onanc. 1 oOpsicHenune | PesoHanc B anekTpudeckoi | IMeTh mpencTaBieHUE O PE30HAHCE | YCTHBIM OIMPOC
ABTOKONIEOAHMS. HOBOTO TETIH. B KoJ1e0aTelbHOM KOHTYpE. | ¥ HHIUBU]I
MaTepuana [IpencraBisaTh, Kakyi0 poOJIb HUIPaeT
KoseOaTenbHbIN KOHTY B
pazuonpueme.
Hwmets MpEeICTaBICHUE 00
aBTOKO0JIEOATENILHBIX CHCTEMAX.

19/10 | I'enepupoBanue 1 koMOuHupoB | IlponsBoacTBO, mepemada U | 3HATH NPUHUUNHAIBLHOE YCTPOHCTBO | (YPOHTAIBHBIN
3JIEKTPUUECKOI aHHBIN MOTpeOICHNE  DJICKTPUUECKOU | reHeparopa. IloHMMaTh MPUHITUII | OMPOC,
SHEPTHH. SHEPTHH. I'enepupoBanme | geiicTBusa TpanchopmMaTopa. perreHne
TpancdopmaTop. sHepruu. Tpancdopmarop. 3a1a4

20/11 | Ilepenaua 1 komOuHupoB | Ilepenaua anekTpuyeckoil | [loHnMaTe NpUHUMIBL — TEpefavd M | YCTHBIH
SJIEKTPOJHEPT U H. aHHBIN JHEPIuH, HCIIONIB30BaHUE | POM3BOJICTBA DIICKTPHYCCKOH SHEPTHH. | (hpOHT. OHPOC
Hcnons3oBanue 3JIEKTPOIHEPTUH 3Hatp obractu WCHOJB3OBAHMS |y yry iuBH

OJICKTPOSHCPIrun

3NIEKTPUUYECKON SHEPTUH

IIUCBM. OTBECT




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun

n/n pa3jaena yacoB MO/ITOTOBKH KOHTPOJIS
Tema ypoka

21/12 | IloaroroBka k 1 ®opMupoBa- | IEKTPOMarHUTHBIE KOJE€OaHWs, | 3HAHUE  OCHOBHBIX MOHATHH H | AOMAIIHSIS K.p.
KOHTPOJIBHOM HUE TPAKTH- | IEPEeMEHHBIN TOK, | GOpMYJ, YMEHHE IPUMEHSATh UX TPU
pabore. Pemenue YeCKHUX KOJIe0aTembHbII KOHTYp, | pEIICHUH 3a1a4
3ajay. YMEHUH U | pe30HaHC

HaBBIKOB
22/13 |[Koumponvnasn 1 KOHTPOJIb U | DIIEKTPOMAarHWTHBIE KONEOaHWdA, | 3HAHME  OCHOBHBIX TIOHATHH W | KOHTPOJbHAs
paooma Ne2 y4deT 3HaHUM | MepeMEHHBIN TOK, | (GOpMyI, YMEHHE IPUMEHSTh UX NpHu | paborta
«Mexanuueckue u KoseOaTenbHbIN KOHTYp, | pEIICHUY 3a/1a4
PJIEKMpPOMAaZHUmMHbsle p630Hch
Konedanua»

23/14 | BonHOBBIE SIBICHUSL. 1 OOpsicHEeHHE | BOJNHBI, DHEPrHsl BOJHBI BUABI | 3HATH MOHUMATb CMBICI (PU3HYECKHUX | (YPOHTAIBHBIN
Pacmpoctpanenue HOBOTO BOJIH MOHATHH  MEXaHW4YecKas  BOJHA, | OTPOC
MEXaHHUYECKUX BOJH. MaTepuana MIEPUOJT BOJTHBI

24/15 | JlnwmHA BOJTHEL. 1 KOMOWHHUPOB | JJTMHA, CKOPOCTH BOJHBI, | 3HATh  CMBICHI  TOHATHWA  JJIMHA, | YCTHBIN
CKOpOoCTb BOJHEL. AHHBIN ypaBHEeHHUE OeryIieil BOJIHBI CKOpOCTb BOJIHBI orpoc,

peleHue
3a/1aq

25/16 | Bomubl B cpefe. 1 KOMOMHHPOB | 3BYKOBBIC BOJIHBI B Pa3IHYHBIX | 3HATh MOHHUMATh CMBIC] (DU3MUYECKUX | YCTHBIH OIMPOC
3BYKOBBIC BOJIHBI. AHHBIN cpedax, CKOPOCTb 3BYKOBOW | HOHSTHH 3BYKOBasl BOJHA, HMPWHIIMII

BOJIHBI pacnpocTpaHeHUsl BOJIH

26/17 | DneKTpOMarHUTHbIC 1 OOBsicHEHHE | DJIEKTPOMArHUTHAs BOJIHA, | [loHUMaTh MpoLecChl B OMbBITaX | (POHTAILHBIN
BOJIHBI. BoJTHOBBIE HOBOT'O IJIOTHOCTh MTOTOKA T'epua.  IlpencraBisath  mpoliecc | OMpoc
CBOWCTBa CBETA. MaTepuana TIOJTyYEHUS ANIEKTPOMATHUTHBIX

BoyiH. llpeacraBnsaTe uaen TeopHuH
Makcsemia.

27/18 | W3o0pereHue paauo 1 OOBsSCHEHUE | paauo, TMPUHIUIBI PaguoCcBs3H, | Ha3piBaTh Juama3oHbl JUIMH BOJIH | UHAWBUYallb-
A.C.ITonoBbIM. HOBOTO MOJIYJISIINS, JETEKTUPOBAHHUE Ul KaXIOro yuacTtka. PasnmuuaTh | HBIH ompoc
[TpuHIUTIBL Marepuaa BU/JIbI paiOCBSI3U. YcBouthb
PaarOCBS3N. MIPUHITATIBI paanonepenadu u

paauonpuema.




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun

n/n paszeia 4acoB NOATrOTOBKH KOHTPOJIsI
Tema ypoka

28/19 | Papmonokarusi. 1 OOspsicHeHHe | paauoJioKauusi,  TeleBUIcHHE, | [loHMMAaTh NPUHOMIE | GPOHTATBHBIN
[onsiTe o HOBOTO BU/ICOCUTHAJIBI paanoIoKaLuy. orpoc
TEJIEBUACHUM. Marepuaia [lonumars  mpuHUMIBL  PabOTHI

TEJICBUACHUSI. 3HaTh MEpEI
OesomacHocT Tpu  paboTre  CO
CpEICTBaMU CBA3H.

29/20 | IloaroToBka Kk 1 (hopMHpPOBaH | BOJIHBI, BHbI BOJIH, DHEPIUs, | 3HAHHE OCHOBHBIX  IIOHATHH U | JOMAIIHSS K.p.
KOHTPOJIBHOM ne panuo (dhopmyn, yMEeHHE IPUMEHATh UX TPU
pabore. Pemenune NPaKTUIECKU peleHnn 3a1a4y
3ajad. X yYMEHUM u

HABBIKOB

30/21 |Koumponvnas paboma 1 KOHTPOJIb W | BOJHBI, BHIBl BOJIH, JHEPIHd, | 3HAHWE OCHOBHBIX TOHATHH ¥ | KOHTPOJbHAs
WNo3 «Mexanuueckue u ydeT 3HaHWi | pamno (dhopMyI1, yMEHHE NIPUMEHATh UX IpH | paboTa
PJIEKMpPOMAaZHUmHbsle PEUICHNUH 3ada4
BOJIHBL))

III | Ontuka 164.

31/1 | Ckopoctsb cBera. 1 OOBsicHEHHE | CKOPOCTb  CBETa, HNPUHLOWN | 3HAaTh MOHATHE Nyd4a. IlpeactaBnsars | GpPOHTAIBHBINA
[Mpunnun Iolirenca. HOBOTO [oiirenca, 3aK0H OTPaKEHUS CBET KakK MOTOK YacTHIl M KaK BOJHY. | OMPOC
3aK0H OTpaKCHHS MarepHuaia OOBACHATHL TIPOIECC  OTPAKECHUS.

CBETA. ®opmynupoBaTh npuHUMI I ToiireHca
u ero yrouHenuem Dpenenem.
OOBSCHATH,  TOJTHOEC  BHYTpPEHHEE
OTpaKEeHHUE.

32/2 | 3aKOH MpeIOMIICHUS 1 OOBbsicHeHHE | 3aKOH npenomiieHus, | OOBSICHATh TPOLECC NPENOMIICHHA. | HPOHTAIBHBIN
cgeta. [lomHoe HOBOT'O MoKa3areJb npeinomwiteHus, | [lonnMats  Qu3Myeckuid  CMBICH | OTPOC, TECT
OTpa’KeHHE. Marepuaia HIOJIHOE OTPa)KeHHE IIOKAa3aTels IPeJIOMIICHUS CBETA.

33/3 | Jlabopamopnas 1 (dhopMHpOBaH | 3aKOH npenomiteHust, | Onpenensrs MoKasarens | 1JabopaTopHas
paooma Ned nue M0Ka3aTeib MIPETOMJIEHUS], | TPETOMIICHHUSL. pabora
«H3mepenue IPaKTUYECKH | ITOJIHOE OTPAKEHUE
nokazamens X YMeHu#l Hu
npenomaenus HABBIKOB
CMeKnay

34/4 | JIunza. [locTpoenne 1 OOBSCHCHHME | TOHKas JIMH3a, BUIBI JIMH3, | Pacmo3HaBaTh  pacceWBaiomie W | YIUIOTHEHHBINA
n300pakeHuH B HOBOT'O (hoxycHOe paccTosiHUE cobuparomme  auH3bl. ~ Haxomutsb | ompoc
JIH3E. MaTepuana ¢doxycHoe paccrosiHue u

OINTHYCCKYIO CUITY JIMH3EI.




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun

n/n pa3jaena yacoB MO/ITOTOBKH KOHTPOJIS
Tema ypoka

35/5 | ®opmyna TOHKOH 1 KOMOUHUPOB | yBenuueHHe JWH3BL, (opmyna | CTpouTs u300pakeHHs B JHMH3aX | (POHTAJIBHBINA
JIVH3BL. Y BEIUYCHHE AHHBIN TOHKOU JIMH3bI 3HaTh (QOpPMYIy TOHKOW JIMH3BL | OIPOC
JTUH3BI. [IpumeHsTD ee 1y pemeHus 3aaadq.

36/6 | JLP. No5 1 (dopmHpoBaH | onTHyeckas CHIa,  (QOKYCHOE nabopaTopHas
«Onpeodenenue ue paccTosiHue, yBEIMYCHHE paborta
¢dokycnozo MPAKTHYECKU
paccmoanus u X YMEHUH
OnRMUYecKou cunbl HABBIKOB
JUH3BL)

37/7 | Jucnepcus cBeTa. 1 OOBSCHCHHE | TUCIIEPCHS, CIIOXKEHWUE BOJH, | 3HATH MPUMEHEHUS HHTePp(EPEHITNN. | HHIAUBUTYaTb-
HuTepdepenmms HOBOTO uHTepdepeHnrsi, KorepeHTHBIC | OOBACHATH MPOSIBICHHS TUCIIEPCHH. | HBIM OMPOC
CBeTa. MaTepuana BOJTHBI OOBSCHATH LBET TEJ C TOYKU 3PEHHUS

Hrrotona. Ompenensats paznuyne B
CKOPOCTSIX CBETA.
38/8 Judpaxus ceera. 1 KOMOUHUPOB | audpakuus, omeiT  FOwra, | [IpencraBusrs siBnenue Audpakuuy. | yCTHBIH OMpoc
JudpakuuonHast AHHBIN TEOpHsL @®penens, | [IpencraBniare  ycTpoWCTBO  H
pemreTka TG paKIoOHHas pelreTka MIpUMEHEHNE T paKIHOHHON
peuetku.Mcronas30BaTh
IUQPaKIUOHHYIO  PEIEeTKYy Ul
W3MEPEeHHS JUIMHBI BOJHBI.
39/9 [ToniepeunocTh 1 OOBSCHCHHE | OIBIT c TypManuHoM, | IMeTh MIPEICTaBIICHNC 0 | YCTHBEIN ompoc
CBETOBBIX BOJIH. HOBOTO MOTIEPEYHOCTh CBETOBBIX BOJIH, | IOTMIEPEYHOCTH CBETOBBIX BOJH U
[Monsipuzanus ceera. MaTepuana MOJISIPOH B MOJISIPU3AIIMH CBETA
40/10 | ITpuHLIKI 1 OOBSCHCHHE | MPUHITATI OTHOCHTEJILHOCTH, | 3HaTh/moHUMaTh moctyiaarel CTO. | MHAUBUAYaIb-
OTHOCUTEIFHOCTH. HOBOTO MOCTYJIaThl DHIITEHHA 3HaTh/TIOHUMATH CMBICT | HBIH OmpocC
[ocrynatel Teopun MaTepuana OTHOCUTENLHOCTH BPEMEHU. 3HATh
OTHOCHUTENBHOCTH. TpaHUILIBI MPUMEHUMOCTH
KJIACCUYECKON MEXaHHKHU.
41/11 | 3aBHCHMOCTH MaCChI OT 1 OOBsicCHEHHE | SHEpPTHsS IIOKOS, 3aBHUCHUMOCTH | 3HATH/TIOHUMATH CMBIC)T | HHIUBHITyalTb-
;‘;‘J’fﬁ;ﬁc rexas HOBOTO Macchl OT CKOPOCTH, TNPHHIMI | PEISTUBUCTCKHX (OpMyN Maccel U | HBIH Ompoc,
MaTepuana COOTBETCTBHS SHEPTUHU TECT

JUHAMHWKAa.




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun

n/n paszeia 4acoB NOATrOTOBKH KOHTPOJIsI
Tema ypoka

42/12 | Bugpl u3nyyeHHn. 1 OOBsICHEHHE | BHIOBl MW3JIyYEHHs, HWCTOYHUKM | PasnuuaTh BUABl WM3My4eHUH U | QPOHTAIBHBINA
Ncrounnku ceeta HOBOTO cBeTa CIIEKTPOB. u
Marepuaia WHUBUYaJIb-
HBII onpoc
43/13 | Crektpsl. Buasl 1 KOMOMHHPOB | CIEKTPHI, criekTpaibHble | ONMHUCHIBATE  OCHOBHBIC  CBOWMCTBA, | MHANBUIAYATh-
CIIEKTPOB. AHHBIN anrneparsl, BUIbI CIIEKTPOB METOAbI IIOJIy4EeHHUs, PEerUCTpalluu U | HbIH ompoc,
CrniexTpanbHbIN o0macTb MPUMEHEHUS BCEX | TECT
aHaJIu3 JMana3oHoB JIMH BojaH IloHuMmaTth
pe3yiIbTaThl UCCIIeI0BaHUI
Pa3NUYHBIX BUJIOB U3ITYYCHUH
44/14 | UndpakpacHoe u 1 oObsicuenne | MugpakpacHoe u | OmuceiBaTh OCHOBHBIE  CBOMCTBA, | (DPOHTAIBHBIN
yIIbTpaduOIETOBOE HOBOTO yIbTPa(hHOIETOBOE H3IYYEHHS. | METOJBI IOJNydEHUs, PETUCTPALIMNA H | OIPOC
n3nydenus. llkana Marepuaia HIxana 3JIEKTPOMArHUTHBIX | 00J1aCTh [IPUMEHEHUS BCEX
3JIEKTPOMAarHUTHBIX U3TY4YEHUH. JMana3oHoB JiIWH BoiH IloHMMaTh
HU3JTYYEHUM. pe3yJIbTaThl HCCIIETIOBAaHU I
Pa3JInYHBIX BUJOB U3Ty4YEHUH
45/15 | lloaroroBka 1 ¢opmupoBaH | uHTephepeHIMs,  IUCIEpCHs, | 3HAHUE OCHOBHBIX TMOHATHA U | AOMAIIHIS K.p.
KOHTpPOJIBHOM ne IuQpaKus, u3nydeHusi, | GopMysn, yYMEHHE NPUMEHATh HUX
pabore. Pemenne NPAaKTUYECKH | CIIEKTPBI [P peIICHUH 3a1a4
3ajad. X YMEHUM U
HABBIKOB
46/16 | Konmponvnas 1 KOHTpPOJb W | MHTepdepeHys,  AWCHEepPCHs, | 3HAHWE OCHOBHBIX TIOHSITUH W | KOHTPOJIbHAs
paboma Ned ydeT 3HaHUK | Audpakius, M3ITydeHus, | GopMyJI, yMEHHE TPUMEHITh HX | pabora
«Onmuxa» CHEKTPBI IIpH PEUICHUH 3a]a4

v KBanToBasi pusuka | 194.

47/1 | I'mmoresa [1nanka o 1 OOBsSICHEHHE | MOCTOSIHHAS [Inanka, | [IpencraBnsare wuaero  Ilmanka o | ppoHTaNbHBIN
KBaHTAaX. HOBOTO dhoTtodrddexr, TEOpHsI | IPEPHIBUCTOM XapakTepe | ompoc,
DoToaddeKT. Marepuana ¢dorosrddexra HCITyCKaHMsI M TOIJIOIIEHHS CBETAa.. | HHAUBU
Teopus YMeTb BBIYHMCIATH DHEPrHIO KBaHTa | MUCHM. paboTa
dotorddexra. mo Qopmyne Ilnanka. OOBACHATH

CyTh siBIeHHS GoTodddexTa.

48/2 | @otousl. ['nnotesa xe 1 Kombunu- ¢dorounsl, runoresa e bpoiins [Tonumate cMmbIc BoaHBI e bpoiind. | HHAUBUAYaIb-
Bpoflﬂﬂ O BOJTHOBBIX pOBaHHBII YMeTh BBIUUCIATH 9acTOTY, Maccy M | HBII Ompoc
CBOHMCTBAX 4acCTull. HUMITYJTBC (bOTOHa

49/3 | JlaBneHue cBeTa 1 KOMOWHHPOB | JaBJICHUE CBETa Pemiate 3amayn Ha BBIYUCICHHUE | UHIUBUIYAIb-

AHHBINA JIaBJICHHS CBETA HBII onpoc




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun
n/n paszeia 4acoB NOATrOTOBKH KOHTPOJIsI
Tema ypoka
50/4 | Ctpoenue aToma. 1 oObsicHeHHE | Mozaenb  ToMCOHa,  ONBITHI | 3HATH CTpOEHHE aTomMa 1O | (pOHTANBHBIN
OmerTel Pesepdopra. HOBOTO Pesepdopna, raHerapHas | Pesepgopny. orpoc, TeCT
Marepuaia MOJIEJIb aTOMA.
51/5 | locrynatst bopa. 1 oObsicHeHune | moctynatbl bopa, Mmonens atoma | [lornmaTs cMbica noctynatoB bopa. | nHAWBUAYaIb-
Mogens aTroma 1o HOBOTO BOJIOpOJA, [IpuMeHATH WX TPH pelIeHUU 3afad. | HeI Ompoc
Bbopy. TpynHoctu Marepuaia Ilpumensaty BTOpOM moctynatr bopa
teopun bopa. JUIS  BBIYMCIICHHSI JJIMHBI  BOJIHEI
KsanToBas MOTJIOILIEHHOTO KBaHTa  CBETa.
MEXaHHKa. Boraucinsate JUIAHY BOJIHBI
U3JIy4eHHOTo (OTOHA Ipu nepexone
aToMa c Oonee BBICOKOT'O
JHEPIreTUYECKOro YpOBHsS Ha Ooiee
HU3KUH.
52/6 | Jlazepsl. 1 OOpsicHeHHE | MHAYLOUpPOBaHHOE  H3JIyueHHe, | [I[puBOAMTE TpuUMeEpHl NpUMEHEHHUs | (HPOHTAIBHBIN
HOBOTO Ja3ephl, TUIIBI JIA3EPOB J1a3epoB. oTpoc
Marepuaia
53/7 | IloaroToBka k 1 ®opmupoBa- | horoaddekt, mocrynarel bopa, | 3HaHWE  OCHOBHBIX  TOHSATHUH W | JOMAIIHSS K.p.
KOHTPOJIBHOM HUE TPaKTH- | JIa3epbl ¢dhopmyI, yMEHHE IPUMEHATh UX TPU
pabore. Pemenne YECKHUX peLIeHNN 3a/1a4
3ajad. YMEHUI u
HABBIKOB
54/8 | Konmponsuas 1 KOHTpOJIb U | ¢hoToaddekt, mocrynatsl bopa, | 3HaHHE  OCHOBHBIX  IOHATHH W | KOHTPOJbHAs
paboma Ne5 YYET 3HaHUN | Ja3epbl dhopmys, yMEeHHE TIPUMEHSATh UX TIpH | paboTa
«Keanmoesan peleHnn 3a1a4y
dusuxa»
55/9 | Meronbl 1 oObscHeHHME | cueTymk  l[efirepa,  kamepa | [IpemcTaBisaTs MeTONbl HAOMIONECHUS | YCTHBIA OIPOC
HabroneHus u HOBOTO Bunbcona, My3bIPBKOBAs | U PETUCTPAllMM  DIIEMEHTapHBIX
peructpauuu MaTepuana Kamepa YacTHll.
3JIEMEHTaPHBIX
JaCTHIL
56/10 | OtkpoiTHE 1 OOBsSICHEHHE | PaJMOAKTUBHOCTb, BUABI pal. | 3HaTh BUIBI U3TY4YECHHH. YCTHBII ompoc
PannoaKTUBHOCTH. HOBOTO H3TYYEHUS
Anbda, OeTa- U MaTepuaa

ramMmMma-usJjIydcHus.




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka DJIeMeHTBI CoepPKaAHUS TpeOoBanus K YPOBHIO Bun
n/n pa3jaena yacoB MO/ITOTOBKH KOHTPOJIS
Tema ypoka
57/11 | PagmoakTuBHBIE 1 OOBsICHEHHE | PaIMOAKTUBHBIC TpeBpamieHus, | OObICHITL duzuueckuit CMBICI | MHIUBH/IYaIIb-
MpeBpalieHns. 3aKOH HOBOT'O NpaBWJIO CMELIEHUs, TMepHoA | BCIMUMHBL — IEpHOJ MONypacmanad. | Hplil oIpoc
PaaMOaKTUBHOTO MaTepuaa noJjiypacraja [IpuMerATs  3aKOH  PanHOAKTHBHOIO
pacnaz[a. pacmaja apu pacyere . qyucia
HEpacnaBIIuxcs sJACP B 1000l MOMEHT
BPEMEHH.
58/12 | N3oromsl. OTKpEITHE 1 OOBSCHEHHE | M30TOIBI, OTKPBITHE HEHTPOHA IIpuBOANTH IPUIMEPHI AIIEMEHTAPHBIX | (DPOHTATBHEII
HEHTpOHA. HOBOTO YaCTHII oTIpocC, TeCT
Marepuana
59/13 | CtpoeHue aTOMHOTO 1 OOBSCHEHHE | sSIepHBIC CHJIBI, CTPOCHHE smpa, | Pemrate 3amaun Ha pacdeT SHEPTHH | YCTHBIA OMPOC
snpa. SlnepHbie HOBOTO SHEPTHS CBI3U CBS3M  sifiep. 3HATh HYKJIOHHYIO
CHJIBL. DHEPTHS Marepuana MOJIEJb Si/Ipa.
CBSI3M aTOMHBIX
sIep.
60/14 | SAnepHble peakiuu. 1 OOBSCHCHHE | SICpPHBIC peaknnw, | [IpeacTaBinsITh TpOIECC  NEICHUS | YCTHBIH OIpPOC
Jenenwue simep ypana. HOBOTO SHEPTeTUUECKUH BEIXOJI, | sjpa. [IpuBoauTH TIPUMEPBI
MaTepurana JIeJIeHne ypaHa MPAKTHYECKOTO WCTIOTB30BAHUS
JIENIEHNs] ¥ aTOMHBIX SI7IEP.
61/15 | LlertHbIe simepHBIC 1 KOMOWHHUPOB | IEMHbBIE peaknud, kKoddhdumuenT | 3HaTh IKOJOTHYECKHE MPOOIEMBI, | YCTHBIH OIPOC
peaxkuuu. SnepHbiid aHHBIN Pa3MHOKEHUS HEUTPOHOB, | CBSA3aHHBIE C PabOTOW ATOMHBIX
peaxTop. SIIEPHBIA PEaKTop AIEKTPOCTAHIUI
62/16 | TepmosinepHbie 1 OOBSICHEHHE | TEPMOSIEPHBIC peakuy, | [IpencraBnste  mporecc  cuHTe3a | ppOHTAIBHBIN
peakuuu. HOBOTO MIpUMEHEHUE SIEPHOM SHEPruu | sAfapa. orpoc,
[Ipumenenne MaTepuana 3HaTh OCHOBHBIC MEpbI | HHIUBHU]L
SICPHON SHEPTHH. 0e30macHOCTH B OCBOEHHMH SIIEPHOM | MHChM. paboTta
SHEPTeTHKH.
63/17 | DmeMeHTapHBIC 1 OOBSCHEHHE | DJIEMEHTApHBIC gacTuipl, | [IpemcraBisaTs npuMeHeHHe | GPOHTATHHBINA
YaCTHIIBI. HOBOTO KBapKH, MMO3UTPOH, | PaANOAKTUBHBIX U30TOTIOB. o1poc
Marepuana AHTHYACTHUIIBI 3HaTh O BIUSHUM Ha OPraHU3M
pPaOaKTUBHBIX H3ITydEHHH.
64/18 | [loaroroBka K 1 ®dopmupoBa- | Anpa, ©Oera- ©  ramMma- | 3HaHHE  OCHOBHBIX  IIOHATHH U | JOMAIIHSS K.p.
KOHTPOJIBHOM HUE W3ITy4eHUs], PaJIUOAKTUBHOCTH, | (GOPMYII, yMEHUE MPUMEHSITh UX MPH
pabore. Pemenune NpaKkTU4ec- | sJepHbIE peaKuu penieHuu 3aaa4

3aJad4.

KX YMEHUU
1 HAaBBIKOB




Ne Ha3zpanme  Tembl; | Ko-Bo | Tum ypoka | DiieMeHTBI cofepKaHUs TpeOoBanus K YPOBHIO Bun
n/m paszeia 4acoB NOATrOTOBKH KOHTPOJIsSA
Tema ypoka

65/19 | Konmponsnasn 1 KOHTponb " | Anbda, ©Oerta- ©  TamMMa- | 3HAaHHE  OCHOBHBIX TOHATHH ¥ | KOHTPOJbHAs
paooma Neb yueT 3HaHUH | M3Iy4eHHs, PaJUOAKTUBHOCTD, | GOpPMYJ, YMEHHE MPUMEHSITh UX MpH | paboTta
«oepnan gpuszurka» SIIEPHBIE pEeaKIUU perieHny 3agaqd

66/1 | Ctpoenue 1 o0BsICHEHHE [MpakTH4yeckoe TpPUMEHEHHE 3aKOHOB | (DPOHTAIBHBIN
COJTHEYHOH CHCTEMBI. HOBOT'O (bu3uKu JUIs OIIpeJeNICHHs | OMpoc
Cucrema «3emisi- Marepuana XapaKTepUCTUK IDIaHET W 3BE3MI.

Jlyna». O6mue OOBSICHATH ~ CTPOEHHE  COJHEYHOM
ceeaenus o ConHie. cucTeMBbl, rajakTuk, CoJHIA U 3BE3N.
HcTtounnku sHepruu [MpuMeHsTh 3HaHHE 3aKOHOB (U3UKU

Ilonsarusa: mnaHeTra, 3Be3ja,
U BHYTPEHHE st 00BSICHEHUS IIPOLIECCOB

ConHeuHas cucTeMa, rajlakTHKa, .
crpoenue ConHia. MPOMCXOJSIUX  BO  BCEJICHHOH.

Bcenennas. 9 .

[Tonp3oBaThCsl MOABMKHOM — KapToil =
67/2 | Ouznueckas 1 00BsICHEHHE (hpoHTaNbHBIHA
3BE3/IHOIrO Heoda.
IPUPOAA 3BE3 L. HOBOT'O o1poc
Hama ranakruka. Marepuaia
[IpouncxoxneHue u
SBOJIOIHSA TaJIAKTHK
U 3BE31.

68/3 Hmozcosasn 1 KOHTPOJIb H Ionstus, 3akoHBl U GopMynsl i | JleMOHCTpUpOBaTh yMEHHE NPUMEHSATH KOHTPOJIbHAS
KOHmponvHas yueT 3HaHMii | PCUICHHS 3a1a4 3a Kypc ¢msuku 11 | TeopeTHdyeckue 3HAHHWS Ha IPAKTHKE, paboTta
pa60ma Kjiacca peuiaTh 3ala4v Ha NPUMCHCHUEC 3HAHUU,

TOJIYUYCHHBIX apu U3y4eHUn Kypca
¢muku 11 xracca. dopmynupoBaTh u
NOPUMCHSATH IIOHATHS, 3aKOHBI u
(dopMynBl U pelieHus 3a1ad 3a Kype
¢usnkn 11 xmacca.




Ipuiao:xenue 1. KoHTpO/ILHO- H3MepuTeIbHbIE MATEPHUAJIbI.

IIpumepHbIe KOHTPOJIbHbIE PA0OTHI.

KonTpoabsHas padora Nel no reme «OCHOBBI JIEKTPOAUHAMMKH. DJIEKTPOMATHUTHAA WHIYKIIUSD)
Bapuanr 1

1. BaMKHYTBIIT TIPOBOAHUK comnporuBiaeHrneM R = 3 OM HaxoguTcsa B MarHUTHOM mose. B pe3yiabTrare n3aMeHEHUS
HHAYKIIMA MarHUTHOTO MOJII B MarHUTHBINA MOTOK @ depe3 KoHTyp Bo3poc oT d; = 0,0002 B6 mo d, = 0,0005 B6. Kakoit
3apsn Aqg opomies Yyepes3 MonepeyHoe ceueHue IMpoOBOHUKA?

2. MeTtann4eckuii  CTEpKEHb, HE  COEIAMHEHHBIA C JIPYTrMMU OPOBOJHUKAMH, JIBUXKETCS B MAarHUTHOM IIOJIE.
[Touemy, HecmoTpst Ha Bo3HUKHOBeHHE DJ[C MHAYKIIUU, B CTEP>KHE HE UAET TOK?

3. Yka3aTh HanpaBJICHUs TOKA B KaTyIIKax MPHU U3MEHEHUH TTOJI0KEHUs Kirroua (puc. 1).
4. B xarymke MHAYKTUBHOCTBHIO L = 0,6 I'n cuma toka / = 20 A. KakoBa sHeprusi MarHuTHOTO MOJSI KaTyIIKu?
Kak OHa U3MEHUTCA opu YMEHBIIEHUH CUJIBI TOKa B 2 paza? Kaxkas
9JIC caMOMHAYKIIMHU BO3HUKHET B KaTYyIIKE, €CJIM U3MEHEHUE CUJIbI TOKA B HEM OT HYJIs 10 20 A mpoHU301UIO 3a BpeMs
4t =0,001 c?

Bapuant 2

1. B BuTKe, BBIOJIHEHHOM M3 aJIIOMUHHEBOTO IMpoBoja JiauHoM 10 cM u miouiagpio mornepeyHoro cedueHus 1,4 mm
CKOPOCTh U3MEHEHUsI MaruHuTHoro motoka 10 mB6/c. HaiitTu cniny MHIYKIIMOHHOTO TOKA.

2. KOHIIBI CIOKE€HHOM BJIBOE MPOBOJIOKM MPUCOEAMHEHBI K TralibBaHoMeTpy. [IpoBosioka nBukeTcs, nepecekasi CUiIOBbIE
JIMHUW MarHUTHOTO MOJISI, HO CTPEJIKa rajJlbBAHOMETpa OCTaeTCs Ha HyJe. UeM 3TO MOKHO OOBSICHUTH?

3. Yka3aTh HamnpaBJIEHUs] TOKa B KaTyLIKaX OPU U3MEHEHUH TOJOXKEHUs Kirto4da (puc. 1).

4. Cuna TokKa B KaTyllike yMeHbmiaach ¢ 12 1o 8 A. Ilpu 3TOM 3HEprusi MarHUTHOIO MOJISI KATYIIKU YMEHBIIUJIACh
Ha 2 JIx. KakoBa MHIYKTUBHOCTH KaTymku? KakoBa sHeprusi e MarHuTHOTO TOJIsI B 000UX cirydasx?

2

b
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KonTpoabnas padora Ne2 no reme «MexaHu4eCKue U 3JIEKTPOMATHUTHBIE KOJIEOaHUS».

Bapuant Ne 1
1. | ITo rpaduky 3aBUCUMOCTH KOOPIUHATHI <~ e T2 7T\ 7T\
KOJICOTIOIIET0Cs TeNla OT BpEMEHH / '\ / '\
oTpeieNuTe Nepruo/l U aMILUIUTYLy b / \ / \
KoJIeOaHUH Tema. 3aTeM BBIYUCIUTE YaCTOTy 5 s - S — \
U [IUKJIMYECKYIO 4YacTOTY KoeOaHuM. \ —/ \ /
N/ \ [/
N7 \/
2. | Kak usMeHuTCst yactota KojaebaHuii MaTeMaTHYECKOTO MAsITHUKA, €CITM €T0 JTMHA YBEIUYUTCS B 4 paza?
3. | Haiinute mepuos cOOCTBEHHBIX KOJIeOaHMI B KOHTYPE, eclid EMKOCTh KOHAeHcaTopa paBHa 200 nd, a uHaykTHBHOCTH 80
Ml H.
4. | HanmpspkeHue Ha IEpBUYHONM 00MOTKe TpaHcopMaropa ¢ kodddurnmentom tpancopmanuu 0,2 paBao 220 B. Kakoso
HanpsHKeHHEe BO BTOPUYHON 00MOTKe?
5. | KonebarenbHblif KOHTYP COCTOUT M3 KaTYIIKH HHAYKTUBHOCTBIO 1,6 ['H 1 konaeHcaTopa EmkocThio 10 Mx®D. AmMruutyaa
KoJieOaHuit 3apsiaa Ha oOkaakax KonaeHcaropa pasaa 200 mxKi. Hanmummre ypaBuenue 3aBucumoctu ((t), i(t) u U(t).
KonTpoJsbHnas padora Ne2 no teme «MexaHu4ecKue M 3JICKTPOMArHUTHbIEC KOJIeOaHUS».
Bapuant Ne 2
1. | ITo rpaduky 3aBUCUMOCTH KOOPIUHATHI —
KOJIEOIIOMIEerocst Tejla OT BpEMEHH! \
OTIpeIeNIUTE MIEPHO U aMILTUTYAY +\ /
KoJieOaHui Tena. 3aTeM BBIUUCIUTE YacTOTY
U [UKJIMYECKYIO YaCTOTY KOJIeOaHUH. v [ ! al B
-
-2 \/
2. | Kak u3meHuTcst vactora KojaeOaHui
3. | EMKocTh KOHIEHCaTOpa KonebaTeapHOro KOHTypa paBHa 10 nd. Kakoii 1omkHa OBITH HHIYKTHBHOCTb KATYIIKH, YTOObI
nepuoJi COOCTBEHHBIX KojeOaHHii B KOHType Obl1 paBeH 1 MKc?
4. | TparcdopmaTop moHmxkaet Hanpspkenue ¢ 220 B mo 127 B. Uucnio BUTKOB B epBUYHOM 00MOTKe paBHO 660. Haiigute
YHUCJIO BUTKOB BO BTOPUYHON 0OMOTKE?
5. | KonebarenbHblif KOHTYp COCTOUT M3 KaTYIIKH HHAYKTUBHOCTHIO 4 I'H 1 KoHAeHcaTopa EMKOCThIo 4 MKD. AMIUIMTY 1A

KoJeOaHuit 3apsiaa Ha OOKIIaakax KoHaeHcaropa pasHa 8§ MmxKi. Hammmmure ypaBHenue 3apucumoctu q(t), i(t) u U(t).




KonTpoabHas padora Ne3 nmo reme: «MexaHu4decKue v 3JIEKTPOMATHUTHBIE BOJHBD).

Bapuanr Ne 1

1 | Onpenenure IMHY 3BYKOBOM BOJIHBI YeJIOBEUECKOTO rojioca BeicoTol ToHa 680 I'11. (CxopocTh
3ByKa paBHa 340 m/c.)

2. | B xakoM auamna3zoHe JUIMH BOJIH MOKET padoTaTh MPUEMHHUK, €CJIM €eMKOCTh KOHJIEHCATOpa B €ro
KoJIeOaTeIbHOM KOHTYpe Tu1aBHO u3Mensaercs oT 50 10 500 nd, a UHAYKTUBHOCTh KaTYIIKH I10-
CTOsSIHHA U paBHA 2 MK H?

(98]

Bosnukaer nu 5xo B crenu? [louemy?

4. | Yenmosek, cTosmuii Ha 6epery Mopsi, OTPEIESITHII, YTO PACCTOSTHUE MEXTY CICAYIOIUMHU JIPYT 32
Jpyrom rpeOHsIMHU BOJH paBHO 8 M. Kpome Toro, oH mojcuuTai, 4yTo 3a 1| MUH MUMO HETO MPOILIO
24 BOTHOBBIX TpeOHs. OnpeaenuTe CKOPOCTh PACIPOCTPAHCHHS BOJIHBI.

5. | M3menenue Toka B aHTeHHE pagoNepeIaTINKa IPOMCXONT 110 3aKoHY i= 0,3 sin (5,7 -10°t).
Haiinure ynHy n3iy4aeMou 3J€KTPOMarHUTHON BOJIHBL.

KountpoabHas padora Ne3 noreme: «MexaHu4eckue v 3JeKTPOMATHUTHbIE BOJHbBIY.

Bapuant Ne 2

1 | Bo BpeMsi rpo3bl uesoBek ycublimai rpoM yepes 10 ¢ nocne Benblky MoaHuu. Kak ganeko ot Hero
MIPOM30IIEN €€ pa3psan?

2. | CkonpKo KONIeOaHMIA TPOUCXOTUT B SJEKTPOMATHUTHOMN BOJHE ¢ JUTMHOHN BOJHBI 30 M B TeUeHUE
OJTHOTO TIeproa 3BYKOBBIX KosieOanuii ¢ yactorou 200 I'u?

(98]

MHOrokpaTHoe 3X0 MOXHO ycabllaTh B ropax. [louemy?

4. | Jlonka KayaeTcsi B MOP€E Ha BOJIHAX, KOTOPBIE PACIIPOCTPAHSIOTCS CO CKOPOCThIO 2 M/c. Paccrosinue
MEXIY ABYMs OmrpkaiuMu rpeOHsMu BostH 6 M. KakoBa yacToTa yaapoB BOJH O KOPITYC JOIKHU?

. 5
5. | U3meHeHue Toka B aHTEHHE pajuoriepeaaTunka Ipoucxoaur no 3akony i= 0,3 cos (11,4 -10°t).
Haiinure nyinHy U3aydaemMoi 3JI€KTPOMAarHUTHOM BOJIHBI.




KonTpoabHas padora Ne4 nmo reme: «Onrukay.

Bapuant Ne 1 Bapuant Ne 2

JIy cBeTa magaet Ha 3epkaio mog yrioM 35 k | 1. | JIyu cBeTa mamaer Ha 3epKaio

€ro MOBEPXHOCTU. UeMy paBeH yroyl Mexay NepHeHANKYIJIApHO. Ha Kakoi yroa OTKJIOHUTCSA

MaJIalolMM U OTPaKEHHbIM Jiydamu? Yemy OTpaXEHHBIN JTy4d OT NMAJAINIET0, €CIU 3EPKAIO

paBeH yroa orpaxkenus? Crenaite 4epTex. IIOBEPHYTH HA 16°? Cnenaiite YepTeK.

[Tpu nomotu 1uppakIMOHHON PEIIETKH C 2. | Ha mudpakuvoHHYIO pEeIIeTKy

nepuojioM 0,02 MM MoJIy4eHO IEpBOE MEPIEHANKYIISIPHO K €€ MOBEPXHOCTH MaJaeT

I pakIuOHHOE N300paKEeHNE Ha PACCTOSIHUN ceer. llepuon pemerku 107 m. Bropoii

3,6 cM OT LEHTPAIBHOTO U HA paccToaHuu 1,8 T (HpaKIIMOHHBIA MAKCUMYM OTKJIOHEH Ha 30° ot

M OT pemerku. Haiinure jummHy ¢cBeToBOM NEePIEeHIUKYIIsIpa K pemeTke. Onpenenure AIuHy

BOJIHBI. CBETOBO BOJIHBI, MaJAIOIIEH HA PEIIETKY
(sin30°=0,5).

JInvHa BOJIHBI KPaCHOI'O CBETA B BO3/lyXe paBHa | 3. | Jl;mmHa BOIHBI XKENTOrO CBETA HATPUS B BAKyyMe

700 aMm. KakoBa miimiHa cBETa B BOJIC 590 uM, a B Bojie 442 uM. KakoB nmokasareib

(Tokazaresnp penoMIIeHUs BObI paBeH 1,33)? MIPEJIOMIIEHUS BOJIBI JUIsl JAHHOTO cBeTa?

HBC KOTCPCHTHBIC CBCTOBBIC BOJIHBI ITPUXOAAT B HCKOTOPYIO TOUYKY IMPOCTPAHCTBA C PA3HOCTHIO X044
2,25 mxm. KakoB pe3ynbTaT HHTEPPEPEHIINH B 3TOH TOYKE, €CIIN CBET:

KpacHbit (A=750 HM) 3enénbiit (A=500 HMm)

B dem cocTouT siBjieHHE AuCTiepcun cBera’? 5. | Moryt nu uaTepdeprupoBaTh CBETOBBIC BOIHBI,
JlelicTBUE, KaKOro MpuOOpa OCHOBAHO HA ATOM UAYIIME OT IBYX AJIEKTPUUECKUX JIaMIT?
SIBJICHUU?




KonTpoabHas padora Ne 5 no reme: «KBaHTOBBIE CBOIICTBA CBETA).

Bapuant Ne 1

Bapuant Ne 2

Ornpenenure SHEPTUI0, MacCy U UMITYJIbC
1TUMOTO CBeTa ¢ JIUHOU BOIHEI 700 HM.

Omnpenenure 3HEPrHIO, MACCy U
UMITYJTBC (POTOHA BHIMMOTO CBETA C
mumnHOM BoIHEL 400 HM.

AJIEKTpOHA U3 Lie3us paBHa 1,89 »B.

Haiinure nnuHy BONHBI A cBeTa, KOTOPBIH
Croco0eH BBIOUTH U3 11€3UEBOTO 00pasiia
ANEKTPOH C MAKCUMAJIbHON KMHETUYECKOMN
sHeprueu paBHoi 2 3B. PaboTta BbIxoa

W3znydyenue ¢ jymHoN BosHbI A=0,3
MKM IaJIa€T Ha METAIIIMYECKYIO
mwiactuny. KpacHas rpanuna
dboTtorddekTa s meraia, U3
KOTOPOT'O M3rOTOBJIEHA IJIACTHHA,
paBHa v,=4,3-10 '* 'x. Haiigure
KUHETHYECKYIO YHEPTHIO
(hOTODJIEKTPOHOB.

dboTtorpdexra u 0ObsICHUTE €€
(UBUYECKYIO CYTh.

Hanumure popmyny DiiHmrelina 1is

Uro Ha3bIBaIOT KPACHOM I'paHULIEH
dbotorddekra? 3anumurte hopmyny
JUISl KPACHOM T'PaHMIIbI
dboTtorddekra.

noctosHHas [Inanka h=6,6-10 -4 Jx-c; 1»B=1,6-10 o JIx; ckopocTh cBeTa B Bakyyme ¢=3-10 S m/c;
Macca 31exkTpoHa m=9,1-10 Slkr.




KonTposbHas padora Ne6 nmo teme: «Snepuas ¢pusukay.

Bapuant No 1

Bapuant Ne 2

CKOJBKO HYKJIOHOB, IPOTOHOB U HEUTPOHOB
COZIEPKMTCA B sA/Ipe ypaHa Zo5U?

CKOJIBKO HYKJIOHOB, IPOTOHOB U HEUTPOHOB
COZIEPIKUTCS B si/Ipe MarHus ;s M g?

[Ipu 6oMGapaUpoBKe amroMuHus 55Ala-
4acTUI[aMU 06pasyeTcst H30Tom pocdopasoP.
Kakas 4acTHIIa HCITyCKAETCATIPU STOM
SIEPHOM MpeBpalieHun? 3aluIlInTe SAESPHYIO
PeaKIuIo.

3anumuTe AAepHYIO peakuop-pacnaja aapa
Mapranma 3.Mn.

Ilepuon monypacnana paIiMoOaKTUBHOTO HOJa-
131 paBen 8 cyrok. Paccuuraiite, 3a kakoe
BpeMsI KOJIMYECTBO aTOMOB ioma-131
ymenbintes B 1000 pas.

Kaxkast 1oist panoakTUBHBIX siiep HEKOTOPOTO
AJIeMEHTAa PacIalaeTcs 3a BpeMsi, paBHOE MOJIOBUHE
nepuojia noiypacmnaaa?

Onpenenure aeeKT MAcChl, YHEPTUIO CBSI3H H
yZeIbHYI0 SHEPIHIO spa aToMa a3oTa N .

Snpo uzorona sucmyta 23 Binonyuunocs u3

APYTOTo A1pa Mocie MOCIe0BaTEeIbHbIX O~ U 3-
pacnaznoB. Uto 370 32 11p0?

B kakoil 31eMeHT npeBpalaeTcss U30TOIM TOPUS

232Thmocnie o-pacmaja, AByX P-pacrnaos U

enie OJJHOTO a-pacmnaja’?

Paccunraiite nedekT Macchl, SHEPTUIO CBS3H U
YAEJIbHYIO SHEPTHUIO CBSI3U s[Ipa aToMa yriepoja
1ZC

6 .

Macca nokos nporona my,= 1,6726- 10~ kr, Macca oKost HelTpoHa m,= 1,6749- 10" kr. Macca A7pa aToMa a3ota 12N paBHa
23,2450962-107%" kr.Macca anpa aTromayriepona 12C peua.Hal9,92-10'27 Kr. CKOpOCTh CBETa B BAKyyMe C= 3-10%w/c.




Hrorosas koHTpObLHAsA padoTa no ¢usuke 3a 11 kiaacc.
Ypoenu crnoorcnocmu 3adanuii. b— 6asoswiii; 11— nosviuenHulil

N

IIpoBepsiemblii 31eMeHT
coflep:KaHus

Koas1
nposepsie-
MBIX
3J1eMEeHTOB
cozep-
JKaHus (Mo
KOIH-
¢pukartopy)

Koas1
NpoBepsieMbIX
TpedoBaHMIi K
YPOBHIO NOA-

TOTOBKH (110
koaupukarto-

py)

Yposennb
CJI0KHOCTH

MaxkcumMaabHbIH
0aJu1 3a
BbITOJIHEHH
3aJaHHA

IIpumepn
oe Bpemsi
BBITNOJIHE
HHUSA
3aaHus

Yactes 1

PaBHOMepHOE
MPAMOJIMHENHOE
NBUKEHHE,
PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE
JBUKEHUE, JIBUKCHHE
110 OKPY’KHOCTH.

1.1.3-1.1.6

1,2.124

3aKOHBI HrroToHa,
3aKOH BCEMHUPHOIO
TSATOTCHHS, 3aKOH
I'yka, cuiia TpeHusl.

121, 1.23-
1.2.5,
1.3.1,1.4.3

1,2.1-2.4

YcnoBue paBHOBeCHUs
TBEPAOrO TeJa, 3aKOH
ITackams, cuia
Apxumena,
MaTeMaTHUYeCKUI u
MPY>KUHHbBIN
MasTHHKH,
MCXaHNYCCKUE BOJIHEI,

3BYK.

1.32-135
1.5.2,1.54,
1.5.5

1,2.124

Mexanuka
(yvemamnosnenuecoomes
emcmeus medxHcoy
epaguxamu u
Quzuueckumu

sejluduUHamMu, Meofcdy

1.1-1.5

1,24




Quzuueckumu

BeNUUUHAMU u
dopmynamu).
Pa6ora B | 226,227, |1,21-24
2.2.9,22.10
TepMOJANHAMUKE,
NIEPBBII 3aKOH
TEPMOJANHAMUKH,
KT TEIIOBOM
MAIIIHHBI.
OTHOCHUTENILHAS 2.1.13, 1,2.1-2.4
BJIIAXHOCTh BO3ayXa, | 2.1.14,
KOJIMYECTBO TEIIOTHI. 224,
2.2.5,
2.2.11
MKT, 2.1,2.2 2.4
TePMOIUHAMUKA
(obvsichenue ssnenutl;
uHmepnpemayus
pe3yibmamos
OnvIMos,
npeocmasieHHblX 8
sude mabauyvl Ul
epaghuros).
[TpunIMn 3.14, 1,2.1-2.4
CyNEePHO3ULINU 3.1.6,
ANEKTPUUECKUX 3.3.1,
TOJICH, MarHuTHOE 3.3.2-
1ojie MpoBoJHUKA c | 3.3.4,
TOKOM, cuja Ammepa, 345
cuia Jlopenna,
MPaBUIIO Jlenna
(onpeodenenue
Hanpaeienus).
ITotok BEKTOpa 34.1, 1,2.1-2.4
MarHUTHOM 343,




WHIYKIIUH, 3aKOH 344,
AIIEKTPOMarHUTHOM 3.4.6,
unaykiuu ~ Dapanes, 347,
WHJTYKTUBHOCTb, 3.5.1,
SHEprus MarHutHoro | 3.6.2-
mojgsg  Karymku c | 3.64,
TOKOM, 3.6.6-
Kose0aTeNbHbBIN 3.6.8
KOHTYP, 3aKOHBI
OTpaKCHUS u
MPEIOMIICHUSI  CBETa,
XOJ JIy4eil B JIMH3E.
10 | [InanerapHas MoJemnb 52.1, 1.1
aToma. Hyknonnas | 5.3.1,
MOJEIh saapa. | 5.3.4,5.3.
S nepHble peakiyu. 6
11 | MexaHuka - 1.1-5.3 2.5
KBaHTOBAas ¢busnka
(Memoobl  HAYYHO2O
NO3HAHUSL).
12 | DnemeHThI
acTpo(hU3UKH:
ConHeuHass CHCTEMa,
3BE3Ibl, TAJTAKTUKH.
Yacrp 2
13 | Mexanuka, 1.1-1.5, 2.6
MoJieKysipHas ¢usuka | 2.1,2.2
(pacuemnas 3adaua).
14 | DnexTpoauHamuKa, 5.1-53 2.6
KBaHTOBAs buzuka

(pacuemnas 3a0aua).

Bcero 3aganuii 14, u3 HuX
ITo ypoBHto cnoxnoctu: b -11, IT -3




OTBeThBI

o | Bapuanr 1 Bapuant 2

1 | -4wm/c -2 m/c

2 8 2,5

3 15 1,5

4 2356 24

5 33 45

6 90 2

7 45 13

8 3 4

9 4 1

10 |5 2,5

11 | 86 33

12 | 0,800,05 7581

13 |23 12

14 | 17 m/c lc

15 | 100 m/c 55B
Pexomenayemasi kajia OneHUBAHUS:
16-17 6aimoB - «5»;
12-15 Gamnos- «4»;
8-11 6ammoB - «3»;
7 0alIoB U MEHEE - «2».

BapuanT 1.

3aganue 1
Ha pucyHke npuseaéH rpaduk 3aBUCUMOCTH MTPOEKITUHA CKOPOCTH TeJIa vy, OT BPEMEHHU.
v Mfc 4

20

: /

1 7 7

0 = 4 -

5 L10 15 20 ] I rc
10
7
=

2
Omnpenenute NPOESKIMIO YCKOPEHUS 3TOTO Tela d, B MHTepBajie BpeMeHu ot 15 1o 20 c. Otset BoIpazure B M/c”. OTBET:




3aganue 2

SOTOES] 7

B R

Ha rnmaakoil TOpu3OHTaIbHON TOBEPXHOCTH JIeXaT JBa Opycka, coenwHEHHBIC NErKoW mnpyxkuHoW. K Opycky maccoit m= 2 Kr
IIPUKJIAIBIBAIOT TOCTOSHHYIO CHIy, paBHYIO 110 Moaymo /' = 10 H u HanpaBieHHYI0 TOPU30HTAIBHO BJI0JIb OCU IPYKUHBI (CM. PUCYHOK).
OrpesennTe MOIY/Th CHIIBI YIPYTOCTH IPYKHHBI B MOMEHT, KOT/Ia 3TOT GPYCOK ABIKETCS ¢ yeKopeHneM | m/c?.

Otser:

3aganme 3

I'mapoakycTuk, HaxoAsIMiicss Ha Kopalle, MmeperopapuBaeTcs MO palyu ¢ MaTpOCOM, HaxoAsIMMcs Ha joake. Bo Bpems pasroBopa
MaTpOC HAHOCUT yJap ra€4HbIM KJIKOYOM I10 KOPIIyCY CBOEH JIOAKHU. 3BYK OT 3TOr0 yJapa I'MApPOaKyCTUK CHayalla CIBIIINT YEPEe3 palulo, a
yepe3 10 cekyH — uepe3 CBOIO MAPOAaKyCTHUYECKyHo anmaparypy. CuuTas, 4To BTOPOM 3BYK pPaclpOoCTpaHsEeTCs B BOJAE CO CKOPOCTHIO
1500 m/c, HaliguTe paccTosiHUE MEX Ay KopaOiéMm u 1oakoi. OTBET NpUBEIUTE B KUJIOMETPaX.

Ortser:

3aganue 4
YCTaHOBHUTE COOTBETCTBHE MEXY OINKMCAHWEM MPUOOPOB M WX HA3BAHUAMH: K KaXKIOMY DJIEMEHTY IEepPBOrO CTONOIA MOa0epuTe
COOTBETCTBYIOIIHH 3JIEMEHT U3 BTOPOTO U BHECUTE B CTPOKY OTBETOB BBIOpaHHBIE MU PHI IO COOTBETCTBYIONTUMHU OYKBAMH.

OIMMCAHUME ITPUBOPOB HA3BAHUE ITPUEOPOB
A) ITpubop, n3MepsOImMiA MTHOBEHHYIO 1) rurpometp

CKOpOCTb Tella 2) cniuioMeTp

b) [Ipubop, nzmepsromuii cuiy, 3) nuHaMoOMETp
JEHCTBYIOLIYIO HA TeJla 4) uzmepuTenbHas JIMHEKa
B) [Ipubop, nuamepsromuii yckopeHnue 5) akcenepomeTp

I') IIpu6op, n3mepsronmii atmochepHoe 6) GapomeTp-aHepousa
JIaBJICHUE

OtBer:

A b B r
3ananme 5

TemmnepaTtypa xomoamibHuKa TeruioBor marmuHbel 400 K, Temneparypa HarpeBarens Ha 200 K Gombine, yem y xonmommibHuKa. KakoB
MakcuManbHO Bo3MOxkHBIN KIT/| mamuubr? (OTBET HaiiTe B IPOIEHTAaX, OKPYTIIHB JI0 IIEIIBIX. )
Otser:




3aganue 6

OTHOcHTeNbHAs BIAXHOCTh BO3JlyXa B COCYZAE, 3aKpbIToM mopiuHeMm, paBHa 30 %. KakoBa Oyner oTHOCHTENbHAsl BIaXHOCTb, €CIH
nepeMenieHneM OopITHs 00bEM coCyIa MPU HEU3MEHHOH TeMIepaType yMEeHbIINUTh B 3 pa3za? (OTBeT naTh B MPOIICHTAX. )

Ortser:

3aganue 7

B nByX 3aKkphITBIX cocyaax oauHakoBoro o0wbéma (1 mutp) p, Tat HarpeBaroT JBa pa3jInyHbIX raza — 1 u
2. Ha pucyHKe NOKa3aHbl 3aBHCHMOCTH JAaBJICHUSA P OTHX 4 4¢ razoB OT BpeMeHH f. M3BecTHO, 4TO
HAYaJIbHBIC TEMIIEPATYPHI Ta30B OBLITH OJMHAKOBBI. o
Bribepute aBa BEpHBIX YTBEP)KICHHS, COOTBETCTBYIOLIUE
1) KonuyectBo BemiecTBa IMEPBOro Ta3a MEHBIIE, YeM KOJINYECTBO BELIECTBA BTOPOIO Tas3a.

2) Tak kak MO YCIOBUIO 3KCIEpUMEHTa Tra3bl HUMEIOT OJIMHAKOBblE OOBEMBI, a B MOMEHT
BpeMeHH ¢ = 40 MUH OHHM UMEIOT ¥ OJIMHAKOBBIC MaBICHUS, TO 13— ' TEMIEpAaTypbl 3TUX Ta30B B JTOT
MOMEHT BPEMEHH TAK)KE OJUHAKOBBIL. | | [ | |
3) B momeHnT Bpemenu ¢ = 40 MuH Temneparypa rasa 1

4) B mporiecce MpoOBOAUMOTO SKCIIEPUMEHTA BHYTPEHHSIS
5) B nporecce mpoBoANMOro SKCHEpUMeHTa 00a raza He COBEPILAIOT paboTy.
OTBer:

pe3ysibTaTaM 3TUX SKCIIEPUMEHTOB.
1,50

0oJIbIIIe TEMIIEPATYPHI Ta3a 2.
9Heprus 000X ra30B YBEINIHBACTCS.

o 20 40 60 l_.f, MIH

3ananue 8
Ha pucynke wu300pa)ieH NPOBOJIOYHBIM BHUTOK, MO KOTOPOMY TE€YeT 3JIEKTPUUYECKUII TOK B HAIPaBICHHH,
YKa3aHHOM CTpenKkoil. BUTOK pacnosnoeH B BEpTUKaJIbHOM miiockocTu. Touka 4 HaXOOUTCsSI Ha TOPU30HTAIBHOU
4, IIPSIMOM, IPOXOZSIIEH Yepe3 LEHTP BUTKA NMEPIEHANKYIISIPHO €ro IIOcKocTh. Kak HampaBiieH BEKTOp MHAYKLIHAN
MarHMTHOI'O IOJISl TOKa B TOUKe 47

'““Hﬂ-‘ 1) BepTUKaNIBHO BBEPX
2) BEpTUKAIBHO BHU3

3) TOPU30HTAIBLHO BIIPABO

4) ropU30HTAILHO BIIEBO

Ortser:

3aganue 9

Ha pucynke mnpuBenéH rpaduk 3aBUCUMOCTH CHJIbl TOKa OT BpPEMEHUM B 3JIEKTPUUYECKOW IIemHu,
MHAYKTUBHOCTH KoTopoil 1 MI'H. Onpenenure Mmonyns D/IC caMOMHIYKIIMM B HHTEpBaJle BpEMEHH OT 15 1o
20 c. OTBert BbIpa3uTe B MKB.

Ortser:

I
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Saganue 10

CBeTOBOI1 My4OK MEPEXOUT U3 BO3yXa B CTEKIIO (CM. PUCYHOK).

UTo mpOoUCXOTUT MPU STOM C YACTOTOH AJIEKTPOMATHUTHBIX KOJeOaHU B CBETOBOU BOJIHE, CKOPOCTHIO UX PACIPOCTPAHCHUS, JUTMHON
BOJIHBI?

JInst KaK101 BETMYMHBI ONPENICIIUTE COOTBETCTBYIONINN XapaKTep U3MECHEHUS:
1) yBenu4mnBaeTcs;
2) yMEHbIIAETCS;

3) He U3MeHseTC.

3anummuTe B TaOIUIly BEIOpaHHBIE ITUMPHI 17151 KOKI0W Gu3ndeckoil BenuuuHbl. [{udpsl B 0TBETE MOTYT OBTOPSATHCS.

Yacrora | CkopocTs | [ljinHa BOJTHBI

3aganue 11

B pesynbraTe HECKONBKUX 0- U S-pacmasioB sIpo ypaHa U mnpeBpariaercss B SIp0 CBUHIA Pb. Onpenenure KOTUYECTBO a-
pacnazioB ¥ KOJIMYECTBO S-pacnaioB B 3TOW peakLuu.

KonmaectBo a-pacnanos | KonmuuecTBo f-pacnanos

OTtBeT:




3ananue 12
3anumuTe pe3yiabTaT U3MEPEHUs TOKa, YYUTHIBAs, YTO MOTPEIIHOCTh pPaBHA IIEHE JIEJCHHUS.
Ilensl nemeHust aMmepMmeTpa yKas3aHbl B ammepax. B yavh “I I 1a,, OTBETE€  3alMIINTE  3HAYEHUE U
MOTPENTHOCTH CIIUTHO Oe3 mpobera. -Q-‘ Jye b

OrtBer: 0

3aganue 13
Ha pucyHke mpuBeneHO cxemaTHdeckoe H300paKeHHE COJHEYHOW cucTeMbl. [lmaHeThl Ha ATOM PHUCYHKE OO0O3HauYeHBl Hudpamu.
BriOepure 13 npuBEICHHBIX HUXKE YTBEPXKIACHUN 06a BEPHBIX, U YKQXKHUTE UX HOMEPA.

1) [Tnmanera 5 cOCTOUT, B OCHOBHOM, U3 TBEPJIBIX BEIIECTB.

2) Temniepatypa Ha mianete 4 konednercs ot —70 °C go 0 °C.
3) [InaneTa 2 He UMEET CITyTHUKOB.

4) InoTHOCTH TUTaHETH! 7 OIU3Ka K TUIOTHOCTH 3eMJIH.

5) [Inanera 6 He umeeT aTMochepsl.

OTBerT:

3ananue 14

Toueunoe Teno OpomieHo moa yriom 45° k ropu3oHTy co ckopocThio 20 m/c. IlpeneOperas compoTHUBIEHHEM BO3/1yXa, ONPEICITUTE
MOJYJIb CKOpOCTH 3TOro Tena uepe3 0,47 ¢ mocne 6pocka. OTBET BBIpAa3UTE B M/C OKPYTIUTE JI0 IIETIOTO YUCIA.

OrBerT:

3aganue 15

[Ty4ok >7EKTPOHOB MafaeT MEPHEHAUKYIAPHO TU(PPAKIMOHHON pemérke ¢ mepuonoMm 14,4 mxm. B pesynbraTe Ha (oTomiacTuHKe,
PaCIOJIOKEHHOHN 3a PEemIETKOW MmapauiesibHO e, GuKcupyeTcss AudpakIMOHHAs KapTHHA. YTOJI K HAMPaBICHUIO TMAJACHHS TydyKa, MO
KOTOPBIM HaOJI0JIaeTCs MEPBbIM TIIaBHBIM TU(PPAaKIUOHHBI MakcuMyM, paBeH 30°. UeMy paBHA CKOPOCTh 3JEKTPOHOB B myuke? OTBET
BBIPA3UTE B M/C ¥ OKPYIJIUTE JI0 AECATKOB.

Ortser:




BapuanT 2.
3aganue 1

Ha pucynke mokazaH rpaduk 3aBHCHMOCTH OT ; BPEMEHH [Isl MPOEKIUH CKOpOCTH Teia. Kakosa
MPOCKIUS yCKOPEHUsI 3TOr0 Tejla B HHTepBaie v ™' BpeMeHH ot 4 110 8 ¢?

OTBeT: lé /_\\

AR

0 2 4 6 8 10 f.c

3aganue 2

Bpycok maccoit 5 Kr mOKOWTCS Ha MIEPOXOBATOM TOpH3OHTAIBHOM cToyie. KoadduimeHT TpeHus Mexay MOBEPXHOCTHIO Opycka H
NOBEpXHOCThIO cToNa paBeH 0,2. Ha 3TOT Opycok AeCTBYIOT TOpPU30HTAIBHO HampaBieHHoW cuioi 2,5 H. Uemy paBHa 1O MOIYIIO
BO3HUKAIOIIASI IPUA 3TOM CHJIA TPEHUsA?

Ortser:

3ananme 3

Ha paccrossauun 510 M oT HabOmromarens paboure BOMBAIOT CBaWl C TOMOIIBI0 Kompa. Kakoe Bpems mpoaér oT MOMEHTa, KOrjaa
Ha0I0aTeNh YBUIUT yIap KOmMpa, 10 MOMEHTa, KOT/a OH YCHIBIIUT 3BYK yaapa? CKopocTh 3BykKa B Bo3ayxe paBHa 340 m/c. OTBer
BBIpPa3UTE B C.

Otser:

3aganue 4
VY CcTaHOBHTE COOTBETCTBUE MEXKY (PU3MUECKUMH BETHUMHAMU U IPUOOpaMu [T UX nu3MepeHus. K ka0 MO3UIIuH epBOro cToydna
moAOeprTe HY>KHYIO ITO3HUITUIO0 BTOPOTO M 3AIUIIUTE B TAOJIUIY BEIOpaHHBIE ITU(PHI 110 COOTBETCTBYIOIUMH OYKBaMH.

OU3NYECKHNE BEJIMUMHBI IMPUBOPHI

A) YacroTa xoseOaHUil MasiTHUKA 1) Juaamometp

b) AMmnryna konebaHuii MasiTHUKA 2) CexyHnomep
3) AwmmiepmeTp
4) JInneika

OtBer:




3aganue 5

I'a3 B HEKOTOpPOM mpolecce OTAaN KOJIMYECTBO TemIoThl 35 Ik, a BHYTpEHHss 3HEpIUs rasza B 3TOM Ipolecce yBenuuuiaack Ha 10 JDx.
Kaxkyro paboty coepimunau Haj razoM BHemHUE criibl? (OTBET AaTh B JKOYJIAX.)

Ortser:

3aganue 6

Teépnoe Teno octeiBaeT. Ha pucyHke mpencrtaBiieH rpaduK 3aBHCHUMOCTH TEMIIEpATyphbl Teja OT OTIAHHOTO UM KOJMYECTBA TEIUIOTHI.
VY nenpHas Teroémrocth Tena 500 JIx/(kr-K). Uemy paBHa macca tena? (OTBET AaTh B KMJIOTPaMMax.)

Ortser:

3ananme 7

Ha rpaduke npencrtaBieHsl pe3yabTaThl U3MEPEHHs KOJIMUYECTBA TEIUIOTHI (), 3aTPayeHHOr0 Ha HAarpeBaHUe | KI HEKOTOPOro BELIECTBa,
[P pa3IMuYHBIX 3HAYEHUSAX TEMIIEPATYphl f 3TOro BemlecTBa. [lorpemHocts u3MepeHus koiamdectBa Temnorsl AQ = +500 J[x,
temnepatypsl At =42 K

Q, wlls &
50 -

]
40 - — —

30

20 o
10
s

20 4D 60 80 100 ™

ac
Bri6epu 1Ba yTBep:KIeHHS, COOTBETCTBYIOIINE PE3yIbTaTaM 3TUX U3MEPEHUH.

1) YaensHas Termno€MKoCTh BemecTBa mpumepHo paBHa 600 [Ix/(kr-K)

2) dnsa narpeBanus 10 363 K aHeo6xoaumo cooOmuTs 60mbie 50 kJx.

3) [Ipu oxnaxnaennu 1 kr BemectBa Ha 20 K Beimenures 12000 [Ix.

4) Nnsa narpeBanus 2 kr BeniectBa Ha 30 K HeoObxoaumo coodumuts mpumepro 80 kJIx.

5) YaenpHas TEIOEMKOCTh 3aBHCHT OT TEMIIEPATYPHI.

OtBerT:

3aganue 8

K marHuTHOW cTpenke (CeBepHBI TONIOC 3aTEeMHEH, CM. PHCYHOK), KOTOpash MOXET MOBOPAYMBATHCS BOKPYT BEPTUKAIBHOW OCH,
MEPIEeHIUKYISIPHOM MIIOCKOCTH YepTeka, OJHECIH MOCTOSHHBIHN MMOJI0COBON MarHur.




IIpu 3TOM CcTpenka

1) moBepHercs Ha 180°

2) noBepHeTcsa Ha 90° o 4yacoBoil cTpenke

3) moBepHeTcst HAa 90° MPOTUB YaCOBOM CTPEIKH
4) octaHeTcsl B IPEKHEM TIOJI0KEHUU

Orser:

3aganue 9

ITo mpoBOJIOYHOMN KaTyIIKE NMPOTEKAET MOCTOSIHHBIN 3JIEKTpUUYECKUN TOK cuiioi 2 A. Ilpu 3TOM NOTOK BEKTOpa MarHUTHOM MHAYKLUU
4yepe3 KOHTYp, OTPAaHMYCHHBI BUTKAMH KaTyIIKH, paBeH 4 MB6. Uemy OyneT paBeH MOTOK BEKTOpa MAarHUTHOW WMHAYKIIMH Yepe3 ITOT
KOHTYp (B MBO), ecni o karymike OyneT npoTekaTh MOCTOSHHBIN 3JeKTpUIecKuil Tok cuioii 0,5 A?

Ortser:

3aganue 10

JIyu cBera majaer Ha rpaHuLly pasfefia «CTEKI0 — Bo3Ayx». Kak M3MEHATCS NMpu YBEIMYEHUHU MOKa3aTelss MPEIOMIICHHUS CTEKIa
CJIEIYIOLME TP BEJIMYMHBI: JUIMHA BOJIHBI CBETA B CTEKJIE, YTOJI IPEJIOMIICHHUS, YTOJI MIOJHOTO BHYTPEHHETO OTPAXKEHUs?

JInst KaK101 BEJTMYMHBI ONPEICIIUTE COOTBETCTBYIOIINI XapaKkTep U3MEHECHUS:
1) yBenuuurcs;
2) yMEHBILIUTCS;

3) HE U3MEHUTCHI.

3anummuTe B TaOIMIly BEIOpaHHBIE ITUGPHI I KX 0 Guznueckoi BennuuHbl. [{udpsl B 0TBETE MOTYT OBTOPSATHCS.

JIrHa BOJIHBI VYron YTr0o1 noJHOTO
CBETA B CTEKJIE | IPEJIOMJICHUS | BHYTPEHHETO OTPaKEHUS

Ortser:

3ananue 11

Omnpenenure 4Ucao IPOTOHOB M HEUTPOHOB B aTOMHOM $Ip€ HEU3BECTHOIO AJIEMEHTAa X, yYacTBYIOIIErO B siAepHON peakuuu. B oTBeTe
3aIUIIATE YUCIIO TPOTOHOB U YHCIIO HEUTPOHOB CIIUTHO 0€3 3HAKOB NPEMUHAHUS MEXY HUMH.

Yucio npoToHOB Hucno HEUTPOHOB

OTtBeT:




Saganue 12

C IIOMOIIBIO
mKana OapomeTrpa mporpagyupoBana B rlla, a
W3MEPEHUI JaBJICHUS paBHA IIeHE JICJICHUSA
aTMOC(EpHOTO aBJICHUS, BEIPAXKEHHOTO B MM PT.
3aMUIIATE 3HaYE€HHWE M MOTPENTHOCTh CIUTHO 0e3

OTtBeT:

OGapomerpa

3aganue 13

IIPOBOANIINCH

TR Irrrhhggo

iy

PaccmotpuTe Tabnuiry, comepikaiiyo CBeICHHS O SPKUX 3BE3/1aX.

Hamvenosamie | Tenmepatypa Macca Pamrye [TnoTHOCTE MO
3BR3IEL MOBEPXHOCTH. (B Maccax (BpamgHycax | OTHOLIEHHIO
K Comxa) Comsa) K IUTOTHOCTH
BOOBL
Anraedapan 3600 5.0 45 7.7-10°
e Bosmrcro B 11 0CO 10.2 3.5 033
Kanemta 5200 33 23 4-10~
Prrcms 11 2C0 40 138 2 107
Cupmyc A 9250 i | 2,0 036
Cupiryc B 8200 1 2 107 175 10°
Comane 6000 1.0 1.0 14
o IMerrranpa A 5730 1.02 1.2 0.80

BribepuTte 1Ba yTBEpKIAEHHS, KOTOPbIE COOTBETCTBYIOT XapaKTePUCTUKAM 3BE3L.

u3MepeHus: atmocdepHoro napneHus. BepxHss
HWXXHAA [KaJla — B MM PT. CT. HOFpel_HHOCTB
mKanbl 6apomeTpa. 3anuIIuTe B OTBET BETUUYUHY
CT., C YYETOM NOTPELIHOCTH U3MepeHUid. B oTBeTe
npoberna.

1) 3Be3na Cupuyc A OTHOCHUTCS K 3BE3/1aM INIABHOM mocieqoBaTesIbHOCTU Ha Auarpamme ['epummnpynra — Peccena.
2) 3Be3na Purenb OTHOCUTCS K CBEPXTUTAHTaM.
3) Hame ConHile mMeeT MakCUMalIbHYIO Maccy ISl 3BE3/] TJIaBHOM MOCJeI0BaTeIbHOCTH Ha Auarpamme ['epuimpynra — Peccena.
4) 3Be3na Cupuyc B oTHOCHTCS K 3BE31aM TJIaBHOM ITOCIIEIOBAaTEILHOCTH Ha nuarpamme [ eprmmpynra — Peccena.

5) 3Be3na LlenTaBpa A OTHOCHUTCS K OCIIBIM KapiIuKaM.

OTBeT:

3ananue 14

Kamens Opocunu BepTHKaJIbHO BBEPX C HAa4aJbHOM ckopocThio 20 m/c. Uepe3 kakoe MUHUMAJIbHOE BpeMs ociie Opocka KMHETHUECKast

SHEprus KaMHs yMeHbIIUTCS B 4 paza?

OTBerT:

3aganue 15

[Totok oToHOB BHIOMBaeT U3 MeTaIa (POTOINEKTPOHBI, MAaKCUMaIbHasT KHHETHYECKast dHEprust KOoTopbix 10 »3B. DHeprus ¢otoHOB B 3
paza Goubiie padboThl BeIxoaa ¢oTodnekTpoHoB. KakoBa sneprust potonoB? OTBET npuBeaute B 3B.

OTBerT:




Ilpuao:xenue 2.

IIpuMepHBbIe HOPMBI OLICHKH 3HAHMI M YMEeHHUH o0yuyaommxcs 1no pusnke.
[Tpu orieHKE OTBETOB YYEHUKOB YUUTHIBAIOTCA CIIEAYIOIINE 3HAHUS:
0 pu3uyecKuXx siBJCHUAX:
MPU3HAKU SIBJICHUS, 10 KOTOPBIM OHO OOHApYKUBAETCS;
YCIIOBHSL, IPY KOTOPBIX MPOTEKAET SIBIICHHE;
CBSI3b JIAaHHOTO SIBJICHUU C IPYTUMH;
00BbsICHEHHUE SBJICHHS HA OCHOBE HAYYHOU TEOPHH;
MIPUMEpPHI yUeTa U UCIOIb30BaHUS €ro Ha MPAKTHKE;
0 pu3uYecKuX onbITAX:
11eJ1b, CXeMa, YCIOBUS, PU KOTOPBIX OCYIIECTBIISLICS OMbIT, X0/ U PE3Yy/IbTaThl OIbITA;
0 (pu3uYeCKUX MOHATHAX, B TOM YHCJIe U 0 GU3MYeCKUX BeJHYHMHAX:
SIBIIGHUS WJIM CBOMCTBA, KOTOPbIE XapaKTepU3YyIOTCs JaHHBIM MOHSITHEM (BEJIMYUHOMN);
onpe/e’aeHre MOHITHS (BEJIMYUHBI);
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO BETUYUHY C IPYTUMHU;
€IMHUILIBI PU3NIECKON BETTUYUHEI;
CHIOCOOBI U3MEPEHUSI BETUYHHBI;
0 3aKOHAaX:
» (opmynHpoBKa U MATEMATHYECKOE BHIPAKEHUE 3aKOHA;
> OIIBITHI, TOITBEPIKAAOIIHE €r0 CIIPABEITMBOCTD;
» TpUMeEphI yueTa U IPUMEHEHHsI Ha MPaKTHKE;
» YCIIOBUS IPUMEHUMOCTH (TS CTApIIUX KJIACCOR);
0 (PU3MYECKUX TEOpHUHAX:
OTBITHOE 000CHOBAHUE TEOPUH;
OCHOBHBIC MTOHSTHS, TOJIOKECHHUS, 3aKOHBI, IPUHITHIIHL;
OCHOBHBIE CJIE€/ICTBUS;
MPAKTUIECKIE PUMEHECHHSI,
TPaHMIIBI TPUMEHUMOCTH (7151 CTAPIINUX KJIACCOB);
0 npudopax, MexaHU3Max, MAIINHAX:
» Ha3HaueHWE; IPUHIUI JCUCTBUS U CXeMa yCTPOUCTBA;
» TpUMEHEHHE U MpaBHJIa MOJIb30BAHUS IPHOOPOM.
dusnyecKkue U3MepeHus.
» OrmpeneneHue EHbI ICJICHU U TIpeieia u3MepeHus mpudopa.
» Ornpenensats a0CONIOTHYIO MOTPEITHOCTh H3MEPEHUS TpHOopa.
» OtOupatrh HYXHBII IPHOOP U MPABHIBLHO BKIIOYATh €T0 B YCTAHOBKY.

Y2 VVVYVYYVY

YVYVYYVYYV

YVVYYVYYV



» CHuMaTh MOKa3zaHUs MPUOOpa W 3aMUCHIBATh MX C YYETOM aOCOIOTHOM MOTPEIIHOCTH u3MepeHus. OrmnpeaensiTh
OTHOCHUTEIILHYIO IMOTPEITHOCTh U3MEPEHHIA.
CrnenyeT y4yuThIBaTh, YTO B KOHKPETHBIX CIydasX He Bce TpeOOBaHMSI MOTYT OBITh MPEABABICHBI YUallUMCSs, HApUMep 3HaHUE
TpaHUIl IPUMEHUMOCTH 3aKOHOB U TEOPHIA, TaK KaK 3TU TPAHUIIBI HE BCETJ]a pACCMATPUBAIOTCS B Kypce PU3UKH CpeIHEH IIKOJIBI.
OueHke MoaJIeKAT yMEHUS:
» TMPUMEHSTH MOHATHS, 3aKOHBI U TEOPHUHU JIJIs1 OOBSCHEHUS SBICHUI MPUPOJIbI, TEXHUKHU; OIEHUBATH BIUSHUE TEXHOJIOTHUECKUX
MPOLIECCOB Ha HKOJIOTHIO OKPYIKaIOIIEH Cpeibl, 3J0POBbE UeIOBEKa U JPYTHX OPraHU3MOB;
» CaMOCTOSITENIbHO paboTaTh C yueOHUKOM, HayYHO-TIONMYJISIpHOM IuTeparypoii, nHpopmanueit B CMU u UnTepuere ;
» pemartb 3aJaui Ha OCHOBE M3BECTHBIX 3aKOHOB M (hOPMYT;
» TIOJIb30BAThCS CIIPABOYHBIMU TAOIUIIAMU (PU3UYECKUX BEITUIHH.
IIpu ouenke J1a00paTOPHBIX PA0OT YYUTHIBAKTCH YMEHUS:
TUTAHUPOBATH MPOBEJICHUE OIIBITA;
coOHUpaTh YCTAaHOBKY MO CXEME;
MOJIb30BAThCS U3MEPUTENLHBIME PUOOPAMH;
MPOBOANTH HAOMIOJEHUS, CHUMATh MOKa3aHUS U3MEPHUTENbHBIX NMPUOOPOB, COCTABIATH TAOJIMIIBI 3aBUCUMOCTH BEJIMYHUH U
CTPOUTH TPpa(UKH;
» OIICHWBATh U BBIYUCISTH MOTPEITHOCTH H3MEPEHU;
» COCTaBJIATH KPATKHA OTYET U JIENaTh BBIBOJBI 11O MPOJIEIAHHON padoTe.
Crnenyer oOpaimiaTh BHUMAaHHME HA OBIAJCHHE YYAIIAMUCS MPABWIHHBIM YIIOTPEOJICHHEM, MPOW3HOIICHUEM U IMPABOMHUCAHUEM
(bu3NYECKUX TEPMUHOB, HA Pa3BUTHE YMEHUI CBSI3HO M3JIaraTh U3y4aeMblii MaTepual.
OueHka TeCTOBBIX 3aJaHM.
[Tpu TecTupoBaHuu Bce BepHble 0TBETHI OepyTces 3a 100%, Toraa oTMETKa BBICTABISETCS B COOTBETCTBUH C TaOJIUIIEH:

YVVVY

IIponeHT BBHINOJTHEHHS 321aHUSA OTmeTKa
95% u 6onee OTJINYHO
80-94% XOpOIIO
66-79% YIOBJIETBOPUTEIILHO
MeHee 66% HEYZIOBJIETBOPUTEIBLHO

OneHka yCTHBIX OTBETOB.

Ounenka «5» CTaBUTCS B TOM CJIy4ae, €CIIM yYEHHMK IIOKa3bIBaeT BEPHOE NMOHMMaHUE (U3NYECKON CYIIHOCTH PaccMaTpUBAEMBbIX
SIBJICHUM U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH, 1a€T TOUYHOE OIPENEICHUE U UCTOIKOBAHUE OCHOBHBIX IIOHATUN U 3aKOHOB, TEOPHiL, a
TaKXe MPaBUIbHOE ONpeAeTIeHHE PU3NUYECKUX BEIMUYUH, UX €IUHHIl U CIOCOO0B M3MEPEHHUS; PABUIIBHO BBIMOIHAET YEPTEXKHU, CXEMBI U
rpaduKy; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKIAET paccka3d HOBBIMH NpHUMEpaMH, YMEET NMPUMEHSTHh 3HAHUS B HOBOM



CUTYAIlU! TPH BBITOJHEHUH MPAKTHUECKUX 3a/IaHUI; MOXKET YCTaHABIMBATh CBSI3b MEXKIY M3y4aeMbIM U paHee N3YYEHHBIM MaTepHAIOM
1o Kypcy (pu3MKH, a TakKe ¢ MaTepraioM, YCBOCHHBIM ITPH N3YYEHHH JPYTUX MPEIMETOB.

OuneHka «4» CTaBUTCS B TOM CIIydae, €CIH OTBET YUEHHKA YIOBIETBOPSIET OCHOBHBIM TPEOOBAHMIM K OTBETY Ha OIEHKY 5, HO 0e3
MCTOJIb30BAaHUsI COOCTBEHHOTO TUIaHA, HOBBIX MIPUMEPOB, 0€3 MpUMEHEHHs 3HaHUI B HOBOW CHTYyallnu, 0€3 UCIIONIb30BaHUs CBSI3€H ¢ paHee
M3Y4EeHHBIM MaTepHaJioM, YCBOSHHBIM NPU M3YYCHUU APYTHX MPEIMETOB; €CIIA OOYYaloUIMiAcs TOMYCTHI OJHY OIIUOKY Wi He Oolee
JIBYX HEJOYETOB U MOXKET UCIPABUTH UX CAMOCTOSTENHHO WM C HEOOIBIIONW TOMOIIBIO YIUTEIS.

Omnenka «3» CTaBUTCA B TOM ciyd4ae, e€ciii OOy4aromuiCsl NMPaBWIBHO TOHUMAeT (DPU3HUYECKYIO CYIIHOCTh PaccMaTpHUBACMBIX
SABJICHUA M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSA OTHENbHbIE MPOOENbl B YCBOCHUM BOMPOCOB Kypca (DM3MKH; HE TMPENSTCTBYET
JabHEHIIIEMY YCBOCHHUIO TPOTPAMMHOTO MaTepuaia, yMeeT IPUMEHSTh MTOJTydeHHbIE 3HAHUS TIPU PEIICHUH MPOCTHIX 3a/1a4
C HCIIOJNIb30BaHUEM TOTOBBIX (OPMYJ, HO 3aTPYAHSETCS NpU pelIeHHH 3a/1ad, TPeOyoUMX MNpeoOpa3oBaHUs HEKOTOPBIX (OPMYII;
JOMYCTUI He OoJiee 0THOM TpyOoi U OJTHON HErpyOoil OIIMOKH, He O0JIee IBYX-TpeX HErpyObIX HEAOUYETOB.

OneHka «2» CTaBUTCS B TOM Cllydae, €ClIU y4eHHE HE OBJIaJell OCHOBHBIMU 3HAHUSIMH B COOTBETCTBHH C TPEOOBAHHIMH H
JOTYCTHI OOJIBIIIE OMMOOK M HEAOUYETOB, YeM HEOOXOIUMO JIJIsl OTICHKH 3.

Ouenka «1» cTaBUTCs, €CIIM YICHUK HE MOXKET OTBETUTh HU HA OJIUH U3 ITOCTABJICHHBIX BOIIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.

Ouenka «5» cTaBUTCA 32 pabOTY, BHITIOJHEHHYIO MMOJTHOCTHIO 0€3 OMMUOOK U HEJJOUETOB.

Ounenka «4» craBuTCs 3a paboTy, BHIIIOJHEHHYIO MTOJHOCTHIO, HO MPH HAJMYUU He 0oJiee OAHOH OMMOKH M OJJHOTO HeJoveTa, He
0osee Tpex HET0UYETOB.

Ouenka «3» craBUTCS 32 pabOTy, BHIMOJHEHHYIO Ha 2/3 Bcel paOOTHI MPABWIIBHO WM MPH JOMYIICHUH HE OoJiee OTHOM rpy0oit
omnOKkH, He Oosee TpexX HEerpyObIX OMMOOK, OJJHON HErpyOoii OIMOKH U TPeX HEJA0UETOB, IPU HATMYNUU YETHIPEX-TIATH HEJOUYETOB.

Omnenka «2» craBuTcs 32 paboTy, B KOTOPOHW YHCIO ONIMOOK W HEJOYETOB MPEBBICHIO HOPMY JUISI OIICHKH 3 WM NPAaBHIBHO
BBHITIOJTHEHO MeHee 2/3 paboThI.

Omnenka «1» cTaBUTCS B TEX CIIydasiX, KOTJa YYalIUiCsi COBCEM HE BBIITOIHUII PadoTYy.

Ounenka jadopaTopHbIX padoT.

OueHka «5» CTaBUTCS B TOM CITy4ae, €CJIA YYaIIUiCs BBIMOTHUI paboTy B MOJTHOM 00beMe C COOTI0ICHUEM HEOOX OMMOM
MI0CTIeIOBATEIbHOCTH IPOBEICHUS ONBITOB U U3MEPEHHIT; CAMOCTOATENBHO U PALIMOHAIBHO MOHTUPYET HE0OX0AMMOe 000py1I0BaHKE; BCE
OTIBITHI TPOBOJAMT B YCIOBUSX U PEKMMAX, 00€CTIeUMBAIOUINX MOJyYeHUE PAaBUIBLHBIX PE3YyIbTaTOB U BHIBOJOB; COOIIOIaeT TPeOOBAHUS
npaBuiI 0€30MaCHOTO TPY/a; B OTUYETE MPABMIIBHO U aKKYPAaTHO BBITIOJHSET BCE 3aMHMCH, TAOJIHUIIbI, PUCYHKH, YUEPTEXKH, TPaPHKH,
BBIUHCJICHHUS, IPABUJILHO BBIMOIHSET aHAIHU3
[IOTPELIHOCTEM.

OneHka «4» CTaBUTCS B TOM CIIydae, €CJIM yJalluics BHITIOTHIIT padOTy B COOTBETCTBHH C TPEOOBAHHSIMH K OIICHKE S5, HO
JOMYCTHII ABA-TPU HeloueTa, He 0oJiee OIHOM HerpyOoit OIIMOKK M OHOTO HEJA0YeTa.

Onenka «3» CTaBUTCS B TOM CIIydae, €CIIH YYaIluiCs BBITOTHIII padOTy HE MOJIHOCTHIO, HO 00hEM BBIITOJHEHHOH YaCTH TaKOB,
YTO MO3BOJIAET MOIYYUTh MPaBUIIbHBIE PE3YJIbTATHl M BHIBOJIBI, €CIIH B XOJI€ MTPOBECHHUS OIbITa U U3MEPEHU OBbUIH JOMYIIEHBI OIINOKH.



OneHka «2» CTaBUTCS B TOM CIIydae, €CIIH yYaIluics BBITOTHIII pa0OTy HE MOJIHOCTHIO M 00beM BBHITIOJHEHHOH paboThI He
MO3BOJIACT CACIATh NMPAaBUJILHBIC BHIBObI, BBIYUCIICHUS, Ha6HIO,Z[eHI/I$I MMPOBOAUIIUCH HCIIPABUJIBHO.
Omnenka «1» cTaBUTCS B TEX CIIydasiX, KOTJa YYalIUKCsl COBCEM HE BBIITOIHUII PadoTYy.
Bo ecex cayuasax oyenka cnusxcaemcs, ecinu yueHuK He coo100an mpeodosanusn 6e30nacHocmu mpyoa.

Ilepeuyenn omuooK.

I'pyovie omtuoku

1. He3nanue orpe/iesieH|i OCHOBHBIX MOHITUH, 3aKOHOB, MTPABUJI, ITOJIOKEHUH TEOpHH, (GOPMYIL, OOIIECTIPUHATHIX CUMBOJIOB,
0003HavYeHUsI (PU3NUECKUX BEIMYMH, €IUHUILY U3MEPEHUSI.

2. HeymeHue BbIIENATh B OTBETE IJIABHOE.

3. HeymeHune npuMeHATh 3HAHUA JUIS pEIIeHUs 3a1a4 U 00bsICHEHUS] (PU3NYECKUX SBJICHUH; HEMPABUIHLHO CHOPMYIUPOBAHHbBIE
BOIIPOCHI, 3aJJaHUS WK HEBEpHBIE OOBSICHEHH X0/1a UX PEIICHUs, HE3HAHHE TPUEMOB PEIICHHS 3a/1a4, aHAJOTHYHBIX paHee PELICHHBIM B
KJ1acce; OUIMOKH, MOKa3bIBAIOIIUE HEPABUILHOE TOHUMAaHKE YCIOBHS 3314 WJIM HEMPABUIIbHOE HCTOJIKOBAHUE PELICHUS.

4. HeymeHue yuTaTh U CTPOUTH TpadUKH U IPUHIUTHATHHBIE CXEMBI

5. HeymeHune noroToBUTh K paboTe yCTaHOBKY MM Jab0OpaTopHOE 000pyI0BaHKE, IPOBECTHU OIBIT, HEOOXOIUMBbIE pacueThl TN
HCII0JIb30BaTh MOJyYEHHBIE JaHHBIE AJIs BBIBOJIOB.

6. HeGpexxHoe oTHOIIIEHHE K JTaOOpaTOPHOMY O0OPYIOBAHUIO U U3MEPHUTEIIBLHBIM ITPUOOpaM.

7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTETHLHOTO TTprbdopa.

8. Hapymenue TpeGoBanuii mpaBui 6€30MacHOTO TPy ia MPH BBHITIOIHEHUHN SKCIIEPUMEHTA.

Hezpyovie owiuoxu

1. Hetounoctu (hopMyIHUpOBOK, ONPEEIICHNI, 3aKOHOB, TEOPUi, BRI3BAHHBIX HETIOJTHOTOW OTBETA OCHOBHBIX MMPU3HAKOB
omnpeaenseMoro noHATus. OmuoKy, BEI3BaHHBIE HECOOIIOIEHUEM YCIIOBHUI MPOBEACHUS ONBITA WK U3MEPEHHUIA.

2. OmunOKY B yCIOBHBIX 0003HAYSHHSIX HA MPUHIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexel, rpadukoB, cxem.

3. IIpomyck uiam HETOYHOE HAMCaHUEe HAUMEHOBAHUM eTUHUI] PU3NUECKUX BEIHUHH.

4. HeparmoHanbHbIH BEIOOP X012 PELICHHUS.

Heoouemui

1. HepanmoHanbHbI€ 3a1ICH TIPU BBIYUCICHHUSIX, HEPALMOHAIBHBIE IPHEMbI BEIUMCIICHUH, TpeoOpa3oBaHuil U peleHHs 3a/au.

2. ApudmeTrueckne omMOKY B BEIYUCICHUSX, €CIIU 3TH OMIUOKU Ipy00 HE HCKaXKaloT PeaibHOCTh MOJIYY€HHOTO pe3yibTara.

3. OtaenbHBIe TOTPEIIHOCTH B (POPMYIMPOBKE BOIPOCA WIIM OTBETA.

4. HeOpexxHoe BBIOJTHEHUE 3aMKCEH, YepTexel, cxeM, TpaduKoB.

5. Opdorpaduueckre U MyHKTYyaIlMOHHBIE OIIMOKH.



	Календарно тематическое планирование

	11 класс (68 часов, 2 часа в неделю)

	Контрольная работа №3 по теме: «Механические и электромагнитные волны».

	Контрольная работа №3 потеме: «Механические и электромагнитные волны».
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