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I[NOSAACHUTEJIBHA S 3AIINCKA

PaGouast mporpamma mo ¢usuke mius 11-ro kimacca cocTaBieHa Ha OCHOBE (eaepaabHOTO
KOMIIOHEHTa TOCYJIapCTBEHHOrO0 CTaHJapTa CpeaHero (MOJIHOro) oOuero oOpa3oBaHUs W
yTBEp)KJIeHHOW MuHHCcTepcTBOM 0OpasoBaHusi PD aBTopckol mporpamMmbl 1o (GU3MKE AJIA
obmeoOpazoBatenbubix  yupexxaeHuit ['.S.Mskumesa. CoaepkaHue Kypca BKJIOYaeT S
71ab0paToOpHBIX paboT, / KOHTPOJIbHBIX pabOT, TECThI, CAMOCTOSITENIbHBIE PAOOThHl U PACCUUTAHO
Ha 68 yacoB. Pabouas mporpamMma MOCTpOCHA TaKUM OOpa3oM, 4YTO B Hayalle KaXJIOro ypoka
yKa3aH ero THI, IePeUnciIeHbl (OpMUpPYEMbIE HA YPOKE 3HAHUS U YMEHHS, a TaKKe MPHUBEICH
CIHCOK JEMOHCTpAIMii U HEoOX0IUMOro obopynoBaHus (KOHKPETHOTO WIIM BUPTYaJIbHOTO).
OHa KOHKpETH3UpYeT COJiep)KaHHEe IMPEAMETHBIX TeM, IpeajaraeT pachpeielieHue y4eOHBIX
4acoB II0 pas3ieilaM Kypca, IOCIE€J0BaTEJbHOCTh HM3YyUYEHUS TEM U paslelioB C Y4YETOM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobeHHocTel  ywammxcs. Peamuzamuss mporpaMMbel  00€CI€UHMBAETCS  HOPMATHBHBIMU
JIOKyMEHTaMHU:

— @enepantbHBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO cTaHaapra obmiero oopasosanus (IIpukas
MO P® ot 05.03.2004 Ne1089) u denepansubiM BYII ayis o6pa3oBaTenbHbIX yupexaeHuii PO
(ITpukaz MO P® ot 09.03.2004 Nel1312);

— y4yeOHUKaMHU:

® Msaxuwes I' 4., byxosyeg b.b. ®usuka-11. — M.: IIpocsemenue, 2009.

— cOOpHHMKaMH TECTOBBIX M TEKCTOBBIX 33JJaHUI JIJIsl KOHTPOJIS 3HAHUN U YMEHUI:

e A.E.Mapon, E.A.Mapon «KoHTposnbsHble TecTsl 110 pusuke» st 10-11 kiaccos;
«IIpocsemenue» 2004r. —107 ctp.

o A.Il.PeivkeBuu «COopHHK 33124 1o (pusuke» st 10-11kmaccos; «podar
2002r. —192 ctp.

®  Y4eOHO-TPEHUPOBOUHBIE MaTEPHUAIIBI ISl TIOATOTOBKH K €IMHOMY
rocy1apcTBeHHOMY 3k3aMeny 1o ¢usuke («Murennekr-Lentp», Mocksa 2005-
2008).

o A.A. ®aneeBa «EI'D: ¢pusuka. TpeHupoBouHbie 3aaanus»; «IIpocsemieHuey
Dxemo, 2006-2008.

e ['H. CrenanoBa «COopHUK 33134 1o ¢usuke» 11 9 — 11 knaccos; M.:
«IIpocsemienuey, 1996 r.

e H.B.Mnbuna «Temarndyeckuii KOHTpoJb 1o gusnke. 3adetsl 10-11 kmaccen»
(«MuTennext-Lentp», Mocksa 2002).

e n3ydyeHust Kypca — BbIpaG0oTKa KOMIeTeHIMIi:

®  00ueobpaz08amenbHLIX!

— YMEHHSI CaMOCTOSITETbHO W MOTHBHUPOBAHHO OPTraHH30BHIBATH CBOIO IO3HABATEIHEHYIO
JeSITebHOCTD (0T OCTAHOBKH 1I€JTH J10 MOJIYYSHHSI U OLIEHKHU pe3ybTara);

— yYMEHHS UCHOJb30BAaTh  OJEMEHTHl  NPUYUHHO-CIEJCTBEHHOTO U  CTPYKTYpHO-
(YHKLIMOHAJIBHOIO aHAIN3a, OINPEJENATh CYIIHOCTHBIE XapaKTEPUCTUKU H3y4yaeMOro oOBeKTa,
pa3BEPHYTO 0OOCHOBHIBATH CYXKACHUS, 1aBaTh OTNPEACICHUS, IPUBOIUTH IOKA3aTeIbCTBA;

— YMEHHs HCIIOJIb30BaTh MYJIbTUMEIUHHBIE PECYpChl U KOMIBIOTEPHbIE TEXHOJOTUU IS
0o0paboTkM, Tmepemayd, MareMaTh3auud  HWHQOpMAIMM,  TPE3EHTAUH  pPe3yJabTaTOB
MO03HABATEBHOM U MPAKTUYECKOH eI TeIbHOCTH;

— YMEHUS OIICHUBATh U KOPPEKTUPOBATH CBOE MOBEIEHUE B OKPYKAOIICH Cpesie, BBITIOIHSTh
HKOJIOTHUECKUE TpeOOBaHUS B IPAKTUUECKOM NEATETLHOCTH U B IIOBCEITHEBHON KHU3HU.

®  npedMemHO-OPUEHMUPOBAHHDIX.

— MOHMMATh BO3PACTAIOIIYIO POJb HAYKH, YCUJICHHME B3aUMOCBSI3M M B3aUMHOTO BIUSHHS
HAayKd W TEXHUKH, MpEBpalleHHe HAayKd B HEMOCPEICTBCHHYIO IPOU3BOAMTEIBHYIO CHITY
o0I1ecTBa; OCO3HaBaTh B3aMMOJEHCTBUE YEJIOBEKA C OKPY)KAIOLIEH cpeqod, BO3ZMOXKHOCTH U
CIocoObl OXpaHbl PUPOIBL;

— pa3BHUBaTh TO3HABaTeNbHbIE MHTEPECHl W HMHTEIEKTyalbHbIE CIIOCOOHOCTH B Ipoliecce



CaMOCTOSITENILHOTO TPHOOpeTeHus: (U3MUECKUX 3HAHUW C HUCHOJIB30BAaHUEM Pa3IMYHBIX
MCTOYHUKOB MH(GOPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

— BOCIHUTHIBaTh YOEKIAEHHOCTh B TMO3UTUBHON pOJMM (U3UKH B KU3HU COBPEMECHHOTO
oOmiecTBa, MOHMMAaHKUE NEPCIIEKTUB Pa3BUTHUS DHEPI€TUKH, TPAHCIIOPTA, CPEACTB CBA3H U JP.;
OBJIAJICBATh YMCHHSIMH TPHUMEHSTH TOJYYCHHBIC 3HAHHS I OOBSICHEHUS Pa3HOOOpa3HBIX
bu3nYECKUX SIBICHUN;

— MPUMEHSTH MOJYYCHHBIC 3HAHUS U YMEHHS JUIsl O€30MacHOTO HCIIONB30BAHMS BEUIECTB U
MEXaHHU3MOB B OBITY, CEJIbCKOM XO3SMCTBE M MPOU3BOJICTBE, PEIICHUS NMPAKTHUYECKUX 337134 B
MOBCEHEBHON KU3HU, MPEAYNPEKIACHUS SBICHUN, HAHOCSIIMX BPEIl 3/I0POBBIO YEIOBEKa U
OKpY>Kalolleu cpene.

HopmaTuBHBIMHU JOKYMEHTAMU /IJI COCTABJIEHHs pa0oyeii MporpaMMbl sIBJISIOTCS:

. basucHbIli yueOHBIM mMIaH 001e00pa30BaTENbHBIX YUPESXKACHHH Poccuiickoi
®deneparnyn, yTBepkKACHHBIN prukazom MunoOpazoBaaust PO Ne1312 ot 09.03.2004;

o @denepalibHbIil KOMIIOHEHT TOCYJIapCTBEHHOIO CTaHAapTa o0Iiero odpa3zoBaHuS,
yrBepxkaeHHbId MO P® ot 05.03.2004 Ne1089

o [IpumepHBIE TIPOrpaMMBI, CO3JaHHBIE Ha OCHOBE (elepalbHOrO KOMIIOHEHTA
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAHIAPTA;

o @denepalbHbIl MEepevYeHb YYEOHHMKOB, PEKOMEHJOBAHHBIX (JOMYIIEHHBIX) K

UCIIONIb30BAaHUIO B 00pa3oBaTeIbHOM TpoOIlecceé B OOPa30BATENbHBIX  YUPESKICHUSX,
peanu3ylomux nIporpaMmbl 0omiero oopasoanus («Bectauk odpazoBanusi» Ned 2008 r.)

o TpeboBanusi Kk OcCHaIIeHHIO O0Pa30BATENBHOTO MpOIECCa B COOTBETCTBUU C
COJIEp)KaTeIbHBIM ~ HAMOJHEHHEM Y4eOHBIX TNpeaMeToB (eaepaabHOro KOMIIOHEHTa
roCy/1apCTBEHHOr0 00pa30BaTENIbHOTIO CTaHIAPTa.

IIpoBepka 3HAHMH y4amMXCs

OneHnka OTBETOB yyaluxcs
Onenka «5» CTaBUTbCA B TOM CJy4yae, €CJIM Y4Jallluics IOKa3blBaeT BEPHOE MOHUMaHUE
(GU3MUECKOil CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHil, a
TaK K€ IPaBWJIbHOE ONpefesieHne (PU3NYECKUX BEIMYUH, UX €IUHMI] U CIIOCOOOB HM3MEpPEHUS:
NPaBUJIBHO BBIMOJHSIET YEPTEXKH, CXEMbl U TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COMPOBOXKAAET paccka3 COOCTBEHHBIMH NpUMEpaMH, yMEeT NPHUMEHSTh 3HaHUS B HOBOMU
CUTyallul TIpU BBINOJIHEHUN TPAKTHUYECKUX 3aJaHUM; MOXET YCTAaHOBUTH CBS3b MEXIY
M3Y4aeMbIM M paHee U3YYEHHBIM MaTepualioM IO Kypcy (HU3UKHU, a TaKXKe C MaTepualoM,
YCBOEHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB.
Ouenka «4» CTaBUTBCS, €CIAM OTBET YYEHHMKA YAOBJIETBOPSET OCHOBHBIM TpeOOBaHMSIM Ha
OLIEHKY 5, HO JJaH 0e3 UCMHOJIb30BaHUs COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HaHUW B HOBOW cHUTyaluH, 6€3 HCIOJb30BaHMs CBS3€H C paHee HM3YyYEHHBIM MaTepHalioM U
MaTEpUaoOM, YCBOCHHBIM IIPU M3YyYEHUHM Jp. NPEIMETOB: €CIHM YyYallMKcs AOMYCTHI OAHY
omnOKy Wiau He Ooyiee NBYX HEAOYETOB M MOXKET HMX HCHPAaBUTh CAMOCTOSITEIBHO WM C
HEOOJIBIION MTOMOIIBIO YUUTEIS.
Onenka «3» CTaBUThCA, €CIM YyYalllUiicd TNPaBUIBHO TMOHUMAaeT (U3MUYECKYI0 CYIIHOCTb
paccMaTpUBAeMbIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS OT/IENbHbIE TPOOEbl B
YCBOEGHUHU BOINPOCOB Kypca (PU3MKH, HE MPENATCTBYIOIINE AabHEHIIIEMY YCBOCHHIO BOIIPOCOB
IIPOrPaMMHOI0 MaTepuaya: yMEeT NPUMEHATh MOJIYYEHHBIE 3HAHUS IPHU PEIICHUH HPOCTBIX
3aJ1a4 C UCMOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYIHSAETCS MPH PELICHUH 3a7a4, TPeOyIOIHX
npeoOpa3oBaHus HEKOTOPBIX (HOpMyIl, AOMYyCTUN HE Oojee OAHOW TIpyOol OmMOKKM U ABYX
HeZ04ETOB, He Oojee oAHOW TpyOoil M oaHOM HerpyOoil ommOku, He Oonee 2-3 HerpyObIX
OLIMOO0K, OHOM HerpyOoi omMOKH U TPEX HETOUYETOB; OMYCTHI 4-5 HEOUETOB.



Onenka «2» CTaBUTCS, €CIIM y4allWiics HE OBIAJeNl OCHOBHBIMH 3HAHWSIMH U YMCHHSMH B
COOTBETCTBUHU C TPEeOOBAHUSAMH IPOrPaMMBbI M JIONYCTHJ OOJBIIE OIMMOOK W HEAOYETOB YeM
HEOOXOIMMO JIJIS OLIEHKH «3».

Onenka «l» cTaBUTCS B TOM cliydae, €CJIM YYEHHK HE MOXKET OTBETUTh HHM Ha OJWH W3
MOCTaBJICHHBIX BOIPOCOB.

OneHka KOHTPOJBHBIX paboT
Onenka «5» ctaBuTCs 32 pabOTY, BBIIIOJHEHHYIO MOJIHOCTBIO 0€3 OIMOOK U HEI0YETOB.
Omnenka «4» cTaBUTCA 32 pabOTy BBINOJIHEHHYIO MOJHOCTBIO, HO MPH HAJIWYUH B HEHl He Ooee
OJIHOU TPpYOOH U OHOM HErpyOOi OITMOKY U OJHOTO HeouéTa, He Oojiee TPEX HEeO0UETOB.
Onenka «3» CTaBUTCS, €CIM YYEHUK NMPABUIHHO BBIOJHWI HE MeHee 2/3 Bceil paboThl wim
JIOTIYCTHJT He OoJiee OHOU rpy0oi OMMOKH U.ABYX HEA0UETOB, HE O0JIee OJTHON IPyOOd OITMOKH
U OJIHOW HerpyOoi ommoOKu, He O6osiee Tpex HErpyObIX OMMOOK, OJHON HerpyOoil ommOku u
TpeX HeNOouYETOB, MpU HAIUYUU 4 - 5 HEeAOYETOB.
Ornenka «2» CTaBUTCS, €CIM YHUCIO OMMOOK M HEJOUYETOB MPEBBICKIIO HOPMY JUIS OLIEHKU 3 WIIH
MIPaBUJILHO BBIMIOJHEHO MEeHee 2/3 Bcel paboThI.
Omnenka «1» cTaBUTCS, €CITU YIEHUK COBCEM HE BBIIIOJIHUI HU OHOTO 3a/1aHMUSL.

Orenka 1abopaTOpHBIX PadoOT
Ouenka «5» CTaBUTCA, €CIIHM YYAILUICS BBINONHIET paboTy B MOJHOM O00BEME C COOIIOICHUEM
HEOOXOAMMOM TOCIIEIOBATEILHOCTH IMPOBEACHUS OIBITOB W M3MEPEHUH; CAMOCTOSTEIBHO U
paloHaIbHO MOHTHPYET HE0OX0AMMOe O0OpYyIOBAaHUE; BCE OMBITHI MPOBOIUT B YCIOBHSIX U
pexuMax, 00ecleunBarouX MOJIYYCHUE MPABUIBHBIX DPE3YJbTaTOB M BBIBOJOB; COOJIIOAAET
TpeOoBaHUs MpaBuil 0E€30MaCHOCTU TPyHAa; B OTUETE MPABUIBLHO M aKKYpPaTHO BBINOJHSET BCE
3amucH, TaOJIUIbl, PUCYHKH, YEPTEKH, TPaAPUKU, BBIYUCICHUS; TPABHILHO BBHITIOTHSICT aHAIH3
MOTPEIIHOCTEH.
Ornenka «4» CTaBHTCS, €CITH BBIITOJIHEHBI TPEOOBAHMSI K OLIEHKE «5» , HO OBLIO JIOMYIISHO JIBA -
TpH HeJoueTa, He OoJiee OAHON HerpyOoil OMMOKH U OTHOTO HEIOUETA.
Onenka «3» CTaBUTCH, €CIH paboTa  BBINIOJHEHAa HE TOJHOCTBIO, HO O0BEM
BBITIOJTHEHHOW YacTH TaKOB, IIO3BOJISIET TMOMYYUTh MPABWIBHBIE PE3YNbTAaThl U BBIBOJBIL:
€CJIM B XOJI€ TIPOBEJICHUSI ONbITA U U3MEPEHUH OBLIN JTOMYIIEHBI OIIHOKH.
Onenka «2» cTaBuTCs, ecnu paboTa  BBINOJTHEHa HE TMOJHOCTBIO U 00beM
BBITIOJIHEHHOW YacTH pabOThl HE TMO3BOJIAET CIENaTh MPABWIBHBIX BBIBOJOB: €CIIM OIIBITHI,
W3MEpEHUs, BBIYUCICHUS, HAOTIOACHHS TPOU3BOIUINCH HEMPABHIBHO.
Ornenka «1» cTaBUTCS, €CJIM YYAIIUICS COBCEM HE BBIMIOTHUI padoTy.
Bo Bcex chmywasix OIleHKAa CHHUXKAeTCs, €CIIM y4YEeHUK He coOmrofan TpeOoBaHHS TMpaBUI
0€30MacHOCTH Tpy/a.



COJEPKXAHUE TEM YYEBHOI'O KYPCA
DJEKTPOAUHAMUKA (npoaosxenue) (9 1)

MarnutHoe moJjie. B3aumopeiictBue TokoB. MarHutHoe mnojie. MHIyKIus MarHUTHOTO
nossi. Cuna Amnepa. Cuna JlopeHiia. MarHuTHbIE CBOKCTBA BEILIECTBA.

DJIeKTPOMArHUTHasi MHAYKUUA. OTKpBITHE S3JIEKTPOMarHUTHON uHAyKuuu. IIpaBuio
Jlenua. DnexTpousMepuTeNbHble TPUOOPH.. MarHuUTHBIM TOTOK. 3aKOH 3JIEKTPOMArHUTHOM
uHAyKuuu. BuxpeBoe osnektpuueckoe rmnosie. CamouHaykius. WHIYKTUBHOCTh. OHeprus
MarHUTHOTO MOJsl. MarHUTHBIE CBOWCTBA BEIIECTBA. DJIEKTPOMAarHUTHOE TOJIE.

DponmanvHble 1abopamopHvle padomaol

1. HaOmroneHue aeificTBUSI MATHUTHOI'O II0JIS HA TOK.
2. H3ydeHue SBICHUS ICKTPOMArHUTHON WHIYKITUH.

KOJEBAHUS ¥ BOJTHBI (10 1)
Mexannuyeckne Koaedanus (1 u)

CBobGomubie KkojneOaHws. MareMaTHUeCKuil MasTHUK. [apMoHHUYEcKHe KoJeOaHMs.
Ammityna, mepuoj, yactora M (asa koneOaHuil. BreiHykaeHHble KojeOaHus. PesoHaHc.
ABTOKOIE0aHMS.

DuiekTpHYecKue KoJedanus (21 4)

CBoboaHble kojeOaHus B KosebaTenbHOM KOHType. Ilepnos; cBOOOIHBIX IEKTPUUYECKUX
KoseOanuii. BeiHykIeHHble KoJeOaHus. [lepeMEeHHBI AIIEKTPHUYECKH TOK. AKTHBHOE
COINPOTHUBIIEHUE, EMKOCTb U HMHIYKTUBHOCTb B LIENIHM IEPEMEHHOrO TOKA. MOIIHOCTH B LieNU
IIEPEMEHHOTI0 TOKA. Pe30HaHC B 2JIEKTPUYECKOH LICTIH.

IIpousBoacTBo, nepegaya u noTpedIeHNE FIEKTPUIECKON IHEPTrUun
I'enepupoBanue >neprun. Tpanchopmarop. [lepenaua snekTpudeckoil SHEPTUU.
Mexanuuyeckue BOJIHbI

IIpononpHble M monepeuHble BOJHBL. J[nrHa BomHBL. CKOPOCTH paclpOCTPAHEHUs BOJIHBL.
3ByKOBBI€ BOJHBI. IHTEpdepeHLus BOJIH.

BHGKTPOMaFHI/ITHLIe BOJIHbI

W3nyuenne 31eKTpOMAarHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [IpmHimn
panuocssasu. TeneBunenue. [Tpuniun [toitrenca. Jugpaxiys BoiH.

CaetoBble BOJHBI (161)

3akoH npenomiieHHs cBeta. [lonHoe BHyTpeHHee oTpaxenue. [Ipusma. @opmyna TOHKOH
muH3bl.  [lomydyenue wu3o0paxkeHMs ¢ TOMOIIbIO JUH3BL. OnTtuyeckue mnpubopsl. Ux
paspemiaronas cnocoOHocTb. CBETORIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTh CBETAa U METOJbI €€
u3Mepenus. Jucnepcust cBera. Murepdepenuus cBera. KorepentHocts. Judpakuus csera.
Hudpaxknuonnas pemerka. [lonepeuHocts cBeToBbIX BONH. [lomspusanus csera. Usnydenue u
cnektpsl. [llkana 31eKTpoMarHUTHBIX BOJIH.



OCHOBBI CHEIAAJIBHON TEOPUU OTHOCUTEJBLHOCTH
[ToctynaTel TEOpUM OTHOCHUTENBHOCTH. [IpHMHIMII OTHOCHTENBHOCTH OWHILITEWHA.
[TocrossHCTBO  CcKOpocTH  cBeTa. [lpocmpancmeéo u epems 6 ChneyuanrbHol meopuu
omuocumenvrHocmu. PensTuBucTckas AMHaMuka. CBsi3b Macchl U SJHEPIHUH.

HN3iayyeHne U CIEKTPbI
KBAHTOBASI ®U3HUKA (16 1)
CBeToBbI€ KBAHTDI

TennoBoe m3nmydyenue. Ilocrosunas Ilnanka. ®otosrdpdexr. YpaBHeHne DUHIITEHHA IS
dotorddekra. ®otonsl. OnwiThl JIeOeneBa u Basuioga.

AToMHas puzukKa

Crpoenne aroma. OmnbiTel Pesepdopma. KsanroBsie moctynatel bopa. Mogens aroma
Bogopoaa no bopy. Tpyanoctu teopun bopa. KBantoBas mexanuka. I'mmoreza e bpoitns.
CoorHomenne HeompeneneHHocted [eisenOepra. KopmycKymspHO-BOJTHOBOH — Tyain3M.
Hudpakius 351ekTpoHoB. JIazepsl.

®du3nNKa AaTOMHOTO SI/IPa. JJIeMeHTaAPHbIE YaCTUIIbI

Metoapl perucTpanuy 3JIEMEHTAPHBIX YacTUIl. PagnoakTUBHBIE MpPEBpAILICHHS. 3aKOH
PaAMOAKTUBHOIO paclaja M €ro CTaTUCTHYeCKui Xapaktep. [IpoTOHHO-HEUTpOHHAs MOJEIb
CTpOCHHS aTOMHOTO sifpa. J{edekT Macc u 3HEprus CBSI3U HYKJIOHOB B sipe. JleneHue u CuHTe3
anep. SnepHas sHepreruka. ®dusuka sneMeHTapHbIX 4YacTul. CTaTUCTUYECKUU XapakTep
MIPOLIECCOB B MUKPOMUPE. AHTUYACTHULIBI.

CTPOEHWE M 3BOJIONNS BCEJEHHON (34)

Crpoenne ComneuHoit cuctembl. Cucrema 3emist — Jlyna. Connie — Omkaiiinas K Ham
3Be3/7a. 3B€3/lbl U UCTOUYHUKU UX 3Hepruu. CoBpeMEHHbIE NMPEACTABIECHUS O MPOUCXOXKIACHUN U
sBomtonuu  CousiHIa, 3BE3J, TalakTUK. IIpuMEHMMOCTh 3aKOHOB (U3UKU Uil OOBSCHEHUS
HIPUPOBI KOCMUYECKUX OOBEKTOB.



TpeOoBaHus K YPOBHIO NOATOTOBKH Y4AIIUXCH.

Yuawuecs oondcHul 3namu:
DNeKTpoJuHAMHUKA.
[ToHATHS: SNEKTPOMArHUTHAS WHIYKIHS, CAMOMHAYKIHS, WHIYKTUBHOCTb, CBOOOJIHBIE U
BBIHYXJICHHbIE  KoOJIeOaHUs, KoyeOaTeNbHbI KOHTYp, TIEpPEeMEHHbIH TOK, pPE30HaHC,
AIIEKTPOMArHUTHAS BOJIHA, HHTEphEpEHIUs, TUPPAKIUI U JUCTIEPCUS CBETA.
3aKOHBl W TMPHUHLMIBL 3aKOH 3JEKTPOMAarHUTHOM MHAYKUMHU, mpaBuwio JleHna, 3aKoHbI
OTpa’KeHHsI ¥ TIPETIOMIICHUS CBETA, CBSA3b MACCHl M SHEPTHH.
[TpakTHueckoe MpUMEHEHUe: TeHepaTop, cxema paauoTesieOHHOM CBSI3H, TOJIHOE OTPasKEHUE.
Yuawuecs oonorcner ymemo:

- H3mepsTh cuily TOKa U HamlpsHKEHHUE B LIETIAX MePEMEHHOT0 TOKA.

- Hcnonws3oBats Tpanchopmarop.

- N3MepsaTh 1JIMHY CBETOBOM BOJIHBI.
KBanroBas ¢usuka
[Tousitust: poton, hoTodddeKT, KOPMYCKYIIPHO — BOITHOBOM TyanusM, siiepHas MOJENb aToMa,
sepHasl peaKlus, SHEPrHs CBS3W, PAJUOAKTUBHBIA pacraj, IerHas PEeaKus, TepMOsAepHas
peaxiusi, SIeMEeHTapHbIE YaCTHIIBI.
3aKOHBI ¥ IPUHLIHUIIBL: 3aKOHBI (hoTod(dekra, mocrynatsl bopa, 3aK0H paglOaKTUBHOTO pacnaa.
[IpakTHyeckoe NpUMEHEHHUE: YCTPONCTBO W NPHUHLMUI AEUCTBUS (DOTOINEMEHTa, MPUHIUI
CHEKTPAIBHOTO aHAJIN3a, IIPUHIIAIT PAOOTHI SAEPHOTO PEaKTOpa.

VYuyaiuecs: JOHKHBI YMETh: pelliaTh 3a/1la4i Ha IpUMeHeHue (popMyIl, CBSA3BIBAIOIINUX SHEPTHUIO U
UMITYJIbC (POTOHA C YACTOTOW CBETOBOW BOJIHBI, BBIYHMCIATH KPacHyIO rpaHuily ¢orodddexra,
OTIPEEINATh MPOAYKTHI SIAEPHOM PEaKIUu.

PecypcHoe obecnieuenue

1. ®wusuka. 3amaunuk. 10-11 ku.: [Tocobue mist 06meoOpa3oBar. yupexaeHuii / PeimkeBud
Al — 7-e u3x., crepeotun. — M.: [Ipoda, 2003. — 192 c.

2. Owumzmka: yueb. must 11 ki obmeoOpasoBar. yupexaennid / 'S, Mskumes, b.b.
byxosues, H.H. Corcknii.— M.: IIpoceemenue, 2006. — 366 c.

3. TIporpammsl aist 00meo0pa3oBaTenbHBIX yupexkaenuid. ®usnka. Acrponomus. 7 — 11 ki
/ coct. B.A. KoposuH, B.A. Opros. — M.: lpoda, 2010.

4. Tlporpammsl oOuieo0pa3oBaTenbHbIX yupexaenuil. @usnka. 10-11 kmacesl. — M.:
[Ipocsemenue, 2009.

TexHuuyeckue cpeacTBa o6yquI/151.

Kommnsrorep

[Ipoexrop

IIpunTep

YcTpoiicTBa BbIBOJIa 3ByKOBOW MH(OpPMAIMK — HAYIIHUKY JJI1 UHIAUBUAYaTbHONU pabOThI
CO 3BYKOBOH MH(OpMaIIUEH, KOJIOHKH JUIs 03ByYMBaHMS BCETO Kilacca.

el N



KaJjiengapHo TeMaTnuyecKoe IJIAHUPOBAHME

11 kaacc (68 yacos, 2 yaca B He/1eJ10)

Ne Ha3Banue Tembl; | K-Bo | Tun ypoka DJIeMeHTBI codepKaAHus TpeGoBaHuA K YPOBHIO MOATOTOBKH Bun Jara

n/m | pasgesaa 4aco KOHTPOJIsA
Tema ypoka B Ilnan dakrt

| OcHOBBI 9
JIEKTPOAMHAMUKH

1/1 | B3aumopeiicTeue 1 OO0psicHeHne | B3zanmMopeiicTBre TOKOB. OOBSACHATE OMBIT OJpcrena. Brrauciats | @poHTAIBHBIN
TOKOB. MAarHUTHOE HOBOTO Bektop MarHWTHOM HMHIOYKUWH, | HHIYKIHIO MarHUTHOTO HOJIsL | OMpoC
nosie. MarauTHas MaTepuana JIMHUHM MarHUTHOM MHIYKIHUU MPSIMOJIMHEWHOTO ITPOBOHUKA C TOKOM
WHIYKIHSL.

2/2 | Bakon Ammepa. 1 O0bscaenne | Cuna Amrepa Haxogute  umcmoBoe  3Ha4YeHWE U | YCTHBIA OIPOC
[IpumeHeHue 3akoHa HOBOT'O [Ipumenenune 3akoHa AMIiepa. HampaBjieHue cwibl Awmmepa. meTs
Awmriepa. MaTepuana MIPEJICTABIEHUU O JIEHCTBHUM MarHUTHOTO

TI0JIs1 HA IPOBOHUK C TOKOM.

3/3 | [JeiicTBHE MarHUTHOT'O 1 komOuHnpoB | Cuna Jlopenua Haxogute  uucnoBoe  3HaueHHWE U | MHIUBUAYaJbH
TOJISI HAa JBHXKYILIUKCS AHHBII l'unoresza Amnepa HarpaBjeHue cuibl JlopeHua BIi1 o1poc
3apsa. Cuna Jlopenua. MarsuTHrble CBOICTBA BELIECTBA

4/4 | SIBnenue 1 OObscHenue | SIBmeHWMe  3MEKTPOMArHUTHOW | 3HAaTh TIOHATHE «MAarHUTHBIA TOTOK». | YIUIOTHEHHBIH
3JIEKTPOMArHUTHON HOBOTO WHAYKOUA. MarHuTHBIA MOTOK | BEIYMCISATS MarHUTHBINA TOTOK orpoc
WHAYKLWH. MaTepuana Hampasnenne wunnyknuonHoro | [lornmare CyTh SIBIIEHUS
MarguTHbIN IIOTOK. toka. [IpaBuno Jlenua. JJICKTPOMAarHUTHAsT ~ MHIAYKOUS, 3HATh
[IpaBuio Jlenna. npaBwio JleHua, OpUMEHATb €ro Mpu

peLIeHNH 3a/1a4.

5/5 | JI.P. Nel «3yueHue 1 dopmupoBaH | fBneHne  snexTpomarauTHO# | [ToHumarh CyTh ABIIEHUS | YCTHBIA OIpPOC
SBJICHUS ue WHAYKIAWA. MarHUTHBIA MOTOK | 2JIEKTPOMAarHUTHas ~ MHAYKLWSA,  3HATh
3IEKTPOMArHUTHON npakTudecku | HampaBneHwe WHAYKIWOHHOTO | mpaBwio JleHma, mTpUMEHSATh €ro mpu
MHIYKIIIW X yMmeHuil u | Toka. IIpaBuiio JleHua. pelLIeHnH 3a1ay.

HaBBIKOB

6/6 | OJC unmykumu. 1 O0mwscuenne | DJ1C, HHOYKTUBHOCTD IloHMMaTe CyTh SIBIE€HUS CAMOMHAYKLUHU. | YIUIOTHEHHBIH

CaMOUHITYKITHS. HOBOI'O 0Ipoc




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
WHIyKTUBHOCTB. MaTepuana

7/7 | DHeprus MarHUTHOTO 1 KOMOWHHPOB | SHEPrHsl MAarHUTHOTO  TOJIA, | BBIYHCHATE SHEPTHIO MATHUTHOTO TOJIS. TECT
TOJIS TOKA. AHHBIH 3NIEKTPOMarHUTHOE TI0JIe
DIIeKTPOMarHUTHOE
noJe.

8/8 | IlomroroBka k 1 (¢opMHpOBaH | MarHWTHas WHAYKOHS, CWJIA | 3HAHUE OCHOBHBIX TMOHATHH W (opMyd, | ZOMAIIHSIS K.p.
KOHTPOJILHOH padoTe ue Jloperma, 3akon  Awmrmepa, | yMEHHE TPUMEHSTh WX TPU PEIICHUH

IpaKkTU4ecKu | mpasuio JleHna 3amay
X YMEHUU "
HaBBIKOB

9/9 | KourposbHas pabora 1 KOHTPOJIb W | MAaTHWTHAsT WHIYKIMS, CWJIA | 3HAHWE OCHOBHBIX TOHATHH W (GOpPMYJN, | KOHTPOJIhHAS
Nel «OcHoBBI yuaer 3HaHWi | Jlopenma, 3akoH ~ Awmmepa, | yMeHHE TPUMEHITh WX TPU pEIICHWH | paboTa
ANEKTPOAMHAMHKH) npasuiio Jlenna 3aga4

1 Kousiebanusi u BOJIHBI 21

10/1 | Mexanuueckue 1 oOpsicHenne | MexaHW4eckue KojeOaHus: | 3HATH TIOHSITHE CBOOOIHBIX " | (PpOHTANBHBIHI
KoJe0aHmsl. HOBOTO CcBOOOTHEIC KoJieOaHus. | BEIHYKICHHBIX KOJIEOaHWW. YCIOBHSI WX | OMPOC
MareMaTnyecKkuu Marepuaia MareMaTHyeCcKui MasiTHHK. BO3HUKHOBEHU.

MasITHUK.

11/2 | l'apmMoHHYeCKHE 1 OO0mpsacuenne | 'apmoHnveckue KoneOaHus. | 3HaTh XapakTepUCTUKU KoiebartenbHoro | MuanBuayansb
KoJIeOaHusl. HOBOTO AMIIUTYAA, TIEPHOA, YacToTa U | ABHKCHHS. HBIH OTpOC
[IpeBpaiienue Marepuaia (haza konebaHmit
SHEPTUH MpH
rapMOHUYECKUX
KoJIeOaHUsIX

12/3 | JL.P. Ne2 1 (hopMHUPOBaH | MaTEMAaTHYECKUI MasSTHUK 3HaTh XapaKTePUCTHKH KOJEOATEIBHOIO | JIabopaTopHas
«Onpenenenue ue JBWKEHUSI, YMETb OIIpeNeNsiTh yCKOpeHue | paboTa
YCKOPEHUS NPAaKTUIECKU CBOOOHOTO MAaZCHUS
CBOOOJTHOTO MaJICHUS X YMEHUU H
Py TIOMOLIH HaBBIKOB
MasITHUKa

13/4 | BeiHyX[ICHHBIC 1 O0wsicaenne | CBOOOJHBIE W BBIHYXKJCHHBIE | 3HATH/TIOHUMATH CMBICTT pE30HaHCa YIUIOTHEHHBII
kosiebanus. Pezonanc HOBOTO kojeOanus. Pesonanc 0onpoc, TECT

MarepHaia

14/5 | CBoboxHbIC 1 OOspsicHeHne | DieKTpUiecKue konebanus: | UmeTh mpencraBieHMe O MeXaHW3ME | YCTHBIM OIpoc

3JIEKTPOMarHUTHBIE HOBOTO CBOOOIHBIE Koaebanus B | CBOOOIHBIX KoJa€e0aHuii. IToHuMAaTh | ¥ HTHOUBUI




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
KoyieOaHus Marepuaia KoJeOaTenbHOM KOHTYPE. MPUPOAY INEKTPOMArHUTHBIX KOJeOaHui | muchbM. paboTta

15/6 | JL.P. Ne3 1 dbopMHpOBaH | MEeHCTBHE MArHWTHOTO TOJS HAa | MIOHUMATh JACWCTBHE MAarHUTHOTO IOJIA Ha | JtabopaTtopHas
«Habmronenune ue MIPOBOJHUK C TOKOM IIPOBOJHUK C TOKOM pabota
JEHCTBUSI MATHUTHOTO MPaKTUIECKU
TIOJIS1 HA TOK» X yMEHuil u

HaBBIKOB

16/7 | KonebarenbHblii 1 O0wscuenne | Ilepuon cBOOOJHBIX | 3HATh ypaBHEHHUE FapMOHMYECKUX | YINIOTHEHHBIN
koHTyp. [IpeBpamenue HOBOTO ANEKTPUYECCKUX KOJeOaHu. | SIeKTPOMarHUTHBIX KoJeOaHui OTIPOC,TECT
SHEPTUH MpH MarepHaia BrinyxaeHnsle KoneOaHus.
3JIEKTPOMArHUTHBIX
KoJIeOaHUsX.

17/8 | IlepeMeHHBIH TOK. 1 OO0sbscuenne | [lepemMeHHBIN  AmekTpudeckuid | 3HaTh TOHSATHE «IEPEMEHHBIM TOK». | HHIUBUIYaJIbH
AKTHBHOE HOBOT'O TOK. AKTUBHOE COIPOTHBIIEHHUE, | 3HATH MOHATHE «aKTHBHOTO | BIH ONpOC
COIIPOTHBIICHNE. Marepuaia €MKOCTh W HMHIYKTUBHOCTb B | CONPOTHBJICHHUS». BBIUUCIATH €EMKOCTHOE
Konnencarop u LEeNH MEPEMEHHOTO TOKA. COIIPOTHBIICHHUE. BbruucnsaTob
KaTyllIKa B LEeNH WHIYKTUBHOE COIIPOTHUBJICHUE.

MEPEMEHHOTO TOKA.
18/9 | Pesonanc. 1 obbscuenne | Pezomanc B anekTpuueckoil | IMeTh mpeacTaBieHHEe O pPE30HAHCE B | YCTHBIA OMPOC
ABTOKONEOAHNUS. HOBOTO LETH. KosiebarenbHOM KoHType. llpencraBnsiTh, | 1 MHAWBUA
Marepuaia Kakyl0o pojb UrpaeT KoyeOaTenbHbIN
KOHTYp B paJlioIIpueMe.
Nmets MpeaCTaBICHUE 00
ABTOKOJICOATEIIbHBIX CUCTEMAX.

19/10 | T'enepupoBanue 1 komMOuHnpoB | [IpomsBoacTBO, Tepenaya U | 3HaTh  NPUHIMIIMAILHOE  YCTPOWCTBO | ()POHTAIBHBIN
JJIEKTPUUECKOU AHHBII notpedJieHue  AIIEKTPUYECKO# | reHepaTopa. ITonumats IIPUHLIMII | OIIPOC,
SHEPIUu. SHEPIHUU. I'enepupoBanue | neiictBus Tpancopmaropa. pemeHue
Tpancdopmarop. sHepruu. Tpanchopmarop. 3aja4

20/11 | Ilepenaua 1 komOunupoB | Ilepenaua anekTpuueckol | [lonumare OpUHLMIOB  TEpedadyd M | YCTHBIM
3IIEKTPOIHEPTHH. AHHBIH SHEPTUH, MCIIOJIb30BaHKE | MPOM3BOJCTBA AJIEKTPUUYECKON SHEpruu. | GpoHT. ompoc
Ucnonb3oBaHue 3JIEKTPOIHEPTUU 3HaTh obmactu HCTOJIb30BAHUS | U UHJUBU]L
AJNIEKTPOIHEPTUHU AIIEKTPUIECKOI SHEPTUU MUCHM. OTBET

21/12 | IloaroToBKa K 1 (hopMHpOBaH | 3JIEKTPOMArHUTHBIE KoJeOaHMs, | 3HAHUE OCHOBHBIX MOHATHH W (OpMyd, | ZOMAIIHSIS K.p.




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
KOHTPOJIBHOM paboTe ue MepeMEHHBIH TOK, | YMEHHE MPHUMEHITh WX TPU PEUICHUU

NPaKTUIECKU | KoJieOaTeIbHbIH KOHTYp, | 3a1a4
X YMEHHUH U | pE30HAHC
HaBBIKOB

22/13 | KonTponbHas paboTa 1 KOHTPOJIb U | 3JCKTPOMAarHUTHbIE KoJjeOaHWA, | 3HAHWE OCHOBHBIX MOHATHH W (opMyn, | KOHTPOIbHAS

No2 «Konebanmsy» Y4eT 3HaHUM | NepeMEHHbBIN TOK, | YMEHHE TPUMEHSATh WX TPH pelieHud | padora
KonebaTenbHbIN KOHTYp, | 3a1a4
pE30HaHC

23/14 | BoJHOBBIC SIBICHHSI. 1 OOBsICHEHHE | BOJHBI, HEPrHsl BOJHBI BUIBI | 3HATH TOHMMAaTh CMBICT (DU3NYECKUX | (POHTAIBHBIN
Pacnpoctpanenue HOBOTO BOJIH MOHATHH MEXaHMYECKas BOJIHA, IEPHOX | OIPOC
MEXaHUYECKHX BOJIH. MarepHaia BOJIHBI

24/15 | JIjavHA BOJIHEL 1 KOMOWHUPOB | JJIMHA, CKOPOCTh BOJIHBI, | 3HATh CMBICH TOHSATHI IJIMHA, CKOPOCTH | YCTHBIN
CKOpPOCTh BOJIHBI. AHHBIN ypaBHEHHUE OeryIei BOJHBI BOJIHBI omnpoc,

peleHue
3a1aq

25/16 | BoumHsl B cpene. 1 KOMOWHHPOB | 3BYKOBBIC BONHBI B Pa3NIMYHBIX | 3HaTh TOHUMATh CMBICT (PH3MUECKUX | YCTHBIH OMpOC
3BYKOBBIC BOJIHBI. AHHBII Ccpenax, CKOPOCTh 3BYKOBOHM | MOHSTUH 3BYKOBas BOJIHA, IPUHIIUI

BOJIHBI pacrpocTpaHeHus] BOJH

26/17 | DnexTpoMarHUTHbBIC 1 OObsicHEHHE | AIEKTPOMAarHUTHAs BonHa, | [loHnMaTh mporiecchl B ombiTax ['epua. | GppoHTaIBHBIH
BOJIHBL. BostHOBBIE HOBOTO IUIOTHOCTb IIOTOKA [IpenacraBnsaTe  mpouecc  MOJYyYEHHS | OMPOC
CBOICTBa CBETA. MarepHaia 3JIEKTPOMAarHUTHBIX BOJH. IIpencraBisTe

nujeu Teopun Makcsesua.

27/18 | N3o06pereHue paaro 1 OOBsicHEeHHE | pajno, MPUHIMIBI PAagUoCBs3H, | HaspiBaTh anana3oHbl AMUMH BONMH i | MHIuBumyanb
A.C.IlonoBbIM. HOBOTO MOJIYJISILNS, AETEKTUPOBAHNE KaXIO0ro yvacTtka. PasnmuuaTe BHIBI | HBIH onpoc
[MpuHIHIEL Marepuaia panroCBs3H. YcBouTh TIPUHIIMIIBI
PaJIMOCBSI3H. panuoriepeaad v paJauonpreMa.

28/19 | Papguonokarus. 1 OObsicHeHWe | pamuoNoKalws, TeneBujeHue, | [loHMMaTh MPUHIKUITEI PAAHOIOKAIIH. (hpOHTAITBHBII
[onsTHE O HOBOTO BUICOCUTHAJIBI [Tonumarp TPUHIIMIIBI pabotsl | ompoc
TEJIEBUICHUH. Marepuaia TeJeBUICHUS. 3HATh Mephbl 0€30MacHOCTH

npu paboTe CO CPEeICTBAMHU CBSI3H.

29/20 | IMoaroToBka K 1 (¢hopMHpOBaH | BOJHBI, BHIBI BOJH, JHEPIHs, | 3HAHUE OCHOBHBIX MOHATHH W (OpMyJ, | ZOMAIIHSIS K.p.

KOHTPOJIBHOM padoTe ue panuo YMEHHE HPUMEHATh HMX MPH PELICHUH
NPaKTUIECKU 3a1aq

X YMEHUil H




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt

HaBBIKOB

30/21 | KonTponbHas paboTa 1 KOHTPOJIb W | BOJHBI, BHIbl BOJH, JHEPIHsA, | 3HAHWE OCHOBHBIX MOHATHH W (OpMyn, | KOHTPOIbHAS

Ne3 «BomHbI» yueT 3HaHUHM | pajguo YMEHHE NPUMEHATh MX MpH pelieHuH | paboTta
3a1aq
i Onrunka 16

31/1 | Ckopoctb cBeTa. 1 OObscHEeHHE | CKOpPOCTh  CBeTa, TPHUHNHWI | 3HATH MOHATHE Jy4da. [IpeacTaBnsaTs cBeT | ppOHTAIHHBIIN
[Mpunnun Iolirenca. HOBOTO Ioiirenca, 3aK0H OTpaKEHUS KaKk TMOTOK YacTHIl W KakK BOJIHY. | OMpPOC
3aKk0H OTpaKeHHSI MarepHuaia OOBACHATH rporecc OTPaKCHUS.

CBETA. ®opmynupoBaTe npuHuun ['roiirenca u
ero yrouneHneM @penenem. OOBSACHSITH
MOJTHOE BHYTPEHHEE OTPaKEHHE.

32/2 | 3akoH mperoMIIeHHS 1 OObscHEeHHE | 3aKOH npenomieHust, | OOBSACHAT,  TIPOIlECC  TMPENIOMIICHUs. | PpOHTAIHHBIN
cera. [TonHoe HOBOT'O [0Ka3aTelNb npenomieHus, | [lonnmarts (buznyeckuit CMBICII | OIPOC, TECT
OTpaKeHHE. Marepuaa MOJTHOE OTPaKEHHE MOKa3aTens MPeJIOMIICHHS CBETA.

33/3 | JTaboparopHas pabota 1 (hopMUpOBaH | 3aKOH npenomiieHus, | OnpeneNsaTh moka3aTelb MPEIOMIICHHUS. JaboparopHas
Ne4 «M3mepenue ue [I0Ka3aTelNb NPEIOMIICHHUS, pabota
MoKa3arest MPaKTUYECKH | TMOJIHOE OTPaKCHHUE
MPETOMIICHHSI CTEKIIa» X YMEGHUU H

HaBbBIKOB

34/4 | JIunza. [ToctpoeHue 1 OObsSICHEHHE | TOHKas JIMH3a, BHIBl JIMH3, | Pacmo3HaBaTh pacceuBaromye U | YIUIOTHEHHBIN

n300paXeHUH B JIMH3E. HOBOTO (hoKycHOE paccTosiHUE coOuparomme JIUH3BI. Haxomuts | ompoc
Marepuaia (OKycHOE pacCTOsSHHE M ONTHYECKYIO
CHUTY JIMH3BI.

35/5 | ®opmysa TOHKOH 1 KOMOMHHMPOB | yBelaWueHHe JMH3bL, ¢opmyna | CTpouTs H300pakeHHs B JMH3aX 3HATh | (PPOHTAIBHBIN
JIMH3bI. YBEIUYEHUE AHHBIN TOHKOW JIMH3BI ¢dbopMysy TOHKOW JHH3BL [IpuMeHsATH €€ | ompoc
JIMH3BL JUISL peIICHUs 3a1a4.

36/6 | JI.P. Ne5 1 ¢opmupoBaH | ontuueckas cuna,  (OKYCHOE nmaboparopHas
«OnpeneneHue ue paccTosiHue, YBeINIYeHHE pabora
(OKYCHOTO paccosHUs MPaKTHYECKU
Y ONTUYECKOHN CHIIBI X yMEHUH u
JIMH3BD) HaBBIKOB

37/7 | Oucnepcus cBeTta. 1 OOBsSICHEHHE | JIUCTEpCHS, CIOXKEHHWE BOJH, | 3HATh IPUMEHEHUs HHTEPEPCHIINH. WHAWBHTyaTbH
Wnrepdepenius HOBOTO uHTEepepeHnus, KorepeHTHble | OOBSCHITH POSBICHHUS JIUCTICPCHH. Bl OITPOC
CBETA. Marepuaia BOJIHBI OOBACHATD LBET TEN C TOYKH 3PEHHUS

Hpiorona. Omnpepenste pazninyme B




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara
n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt
CKOPOCTSIX CBETa.

38/8 Hdudpaxmus cera. 1 KoMOWHHNpOB | nudpakuusi,  omnbiT  HOHra, | [IpencTaBnsaTs siBiIeHUE TUQPPAKIHH. YCTHBIN ompoc
Jdudpaknronnas AHHBIN Teopus Openens, | [IpencraBiars YCTPOMCTBO 5
pereTka Iu(paKMOHHAs PEIIeTKa IIPUMECHEHUE Iu(paKMOHHOM

pemerku. Mcrnonas3oBarhb
TUPPaKITUOHHYIO peleTKy IS
W3MEPEHHsI JJIMHBI BOJIHBL.

39/9 [Tonepeunocts 1 OOBSICHEHHE | OIBIT c TypMaJuHOM, | FIMeTp mpexncTaBieHHE O IONEPEYHOCTH | YCTHBIH OMPOC
CBETOBBIX BOJIH. HOBOT'O [IOTIEPEYHOCTh CBETOBBIX BOJH, | CBETOBBIX BOJH U MOJSPU3ALUU CBETA
Ionsipusanys cera. MaTepuania TIOJIIPOUIBI

40/10 | Tpunimn 1 OOBsICHEHHE | TIPUHIIUTI OTHOCHUTEJIBHOCTH, | 3HATH/IOHUMATH MTOCTYJIATHI CTO. | uHOUBUIYATEH
OTHOCHUTEJIbHOCTH. HOBOT'O MOCTYJIaThl DHIUTEHHA 3HaTH/TIOHUMATD CMBICI | BIF OIpOC
Iloctynatel Teopuu MaTepuana OTHOCUTENIbHOCTH BPEMEHHU. 3Hath
OTHOCUTEIBHOCTH. rpaHULbl MPUMEHUMOCTH KIIACCUYECKOM

MEXaHHUKH.

41/11 | 3aBHCHUMOCTbH MacChI 1 OOBsiICHEHHE | SHEprHsl TOKOS, 3aBUCHMOCThH | 3HATH/TIOHUMATH CMBICT | MHIUBUAyaJIbH
OT CKOPOCTH. HOBOT'O Macchbl OT CKOPOCTH, NPHHIUI | PETSATHBUCTCKUX (GOPMYNI Macchl H | BIH Ompoc,
PenstuBucrckas MarepHaia COOTBETCTBHUSA SHEPTUU TECcT
JMHAMUKA.

42/12 | Bumpl uzinyueHuii. 1 OoOBsICHEHHE | BHIBI W3JIYYCHHs, WCTOYHUKHM | Pa3nmuuaTh BUBI H3TyYCHUH U CTIEKTPOB. | ()POHTAIBHBIN
HcTtounuku cera HOBOT'O cBeTa u

MarepHaia WHIMBUIYaJIbH
bl OIIPOC

43/13 | Cuektpsl. Bupr 1 KOMOWHHPOB | CIIEKTPBI, cnekTpaibHble | OnrUchIBaTh OCHOBHBIE CBOMCTBA, METOJBI | MHANBUIYaJIbH
CIIEKTPOB. AHHBIHI anrneparsl, BUJIBI CIIEKTPOB NOJY4YEHUsl, PerucTpauuu H 00JacTb | b ompoc,
CrieKkTpanbHbIA aHAIN3 NPUMEHEHUS BCEX AMANa30HOB IJIMH BOJIH | TECT

[lorumate pe3ynbTaThl HCCIEAOBaHUI
Pa3INYHBIX BUJIOB M3IYy4YE€HUIN

44/14 | NndpaxpacHoe u 1 oObsicuenne | MudpaxpacHoe u | OnuceIBaTh OCHOBHBIE CBOWCTBA, METOMBI | (PPOHTAIBHBIN
yIbTpaduOIETOBOE HOBOT'O yIbTpaHOIEeTOBOE H3IYUYCHHUS. | OJMYUYEHHUsS, PErucTpauuu H  00JacTb | Ompoc
m3nyyenns. [kana MaTepurana [kana 3NEKTPOMArHUTHBIX | MPUMEHEHHS BCEX AMANa30HOB JUTHH BOJH
3IIEKTPOMArHUTHBIX W3TY4YEeHUH. [lonumate pe3yabTaThl HCCICAOBAHHUN
W3IY4YEHHH. Pa3NUYHbIX BUJIOB U3ITY4YEeHUH

45/15 | TloaroroBka K 1 dopMmupoBaH | UHTEphEpEHINs,  JTUCIIEPCHUsi, | 3HAHHE OCHOBHBIX IMOHATHH W (HOpMyJ, | JOMAIIHSA K.p.
KOHTPOJIBHOM padoTe. ne Judpakms, W3JTyYeHUs], | yMEHHE TPUMEHATh HMX TPH PElIeHHU




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt

NPaKTUYECKU | CIIEKTPEI 3aga4y
X YMEHUH U
HaBBIKOB
46/16 | KonrponbHas pabora 1 KOHTpOJIb W | uHTep(depeHnrs,  AUCIEpCHs], | 3HaHUE OCHOBHBIX MOHATHH W (OpMyJ, | KOHTPOJIHHAS
Ned «Ontukar yueT 3HaHu# | Audpakuus, W3JIyYeHUs, | yMEHHE NPUMEHATh MX TpH pelieHud | paboTa
CIEKTPBI 3ana4
IV | KBanToBasi pusuka 19

47/1 | T'umoresa Ilnanka o 1 OOBSCHEHHE | MOCTOSHHAS [Inanka, | [IpeacTaBisaTh HIEI0 [Tmanka 0 | ¢GpOHTATLHBIIA
KBaHTAaX. HOBOTO dhotoaddexr, TEOpHUsl | MPEPBIBUCTOM XapaKTepe HCIyCKaHUS U | OMPOC,
doroaddexr. Teopust MaTepuana tdhotorddekra MOTJIOMICHNS CBETa.. YMEThb BBIYHCIATH | HHIUBUJ
dororddexra. SHepruro kBaHTa 1o ¢opmyrne [lmanka. | muceM. pabora

OOBSCHITB CyTh siBIIeHHs (hoTod(deKTa.

48/2 | ®orousl. ['unoresa ne 1 KOMOWHHPOB | (OTOHBI, runioTe3a ae bpoins [lonumate cmbicn BoJHBI e bpoiins. | HHIUBUAYaIbH
Bpoiinst 0 BOIHOBBIX AHHBII YMeTh BBIUMCIATH YAaCTOTy, Maccy U | blii ompoc
CBOWCTBAaX YacCTHIL uMIysbsc GoToHa

49/3 | daBnenue cBera 1 KOMOMHHPOB | JaBJICHUE CBETA Pemarp 3a1aun Ha BeIUUCIICHUE AaBiieHus | MHauBUyab

AHHBIN CBETa HBIH OIIPOC

50/4 | Crpoenue aToma. 1 oObsicHeHWe | Mozmenb  [OMCOHa,  OMBITHI | 3HATH CTpPOCHHE aToMa 1o Pesepdopmy. (hpOHTATBHBIHI

OnbiTel Pesepdopaa. HOBOTO Pesepdopna, TUIaHeTapHas orpoc, TeCT
Marepuaia MOJIEJIb aTOMa

51/5 | Hoctynatsl Bopa. 1 oObsicHeHne | moctynatsl bopa, Mmonens atoma | [lonnmate cMbicn  moctynaroB  bopa. | UnnuBunyans
Mogens aToma 1o HOBOTO BOZIOpOJA, [IpuMeHATh WX TpH PpelIeHuH 3a4ad. | HbIH ompoc
Bopy.TpynHocTn Marepuaia IIpumensTe BTOpOM nocrynar bopa s
Teopun bopa. BBIYUCIICHUS JUTUHBI BOJTHBI
KBaHTOBas MeXxaHUKa. MOTJIOIIEHHOT0 KBAaHTa cBeTa. BrIumcisTh

JUIMHY BOJIHBI M3JIy4YE€HHOTO (OTOHA NpH
nepexoje aroma ¢ Ooyiee  BBICOKOTO
SHEPreTHYEeCKOro ypoBHA Ha Oonee
HU3KHH.
52/6 | Jla3epsl. 1 OObscHeHnEe | MHAYIUPOBaHHOE  u3NydeHwe, | [lpuBoaute  mpuMepsl  TpUMEHEHHs | (PpOHTAIHHBIN
HOBOTO J1a3ephbl, THIIBI J1a3€POB JIa3epoB. orpoc
Marepuaia

53/7 | TloaroroBka Kk 1 dopmupoBan | poroaddekr, mocrynarel bopa, | 3HaHHE OCHOBHBIX MOHSATHH W (OPMYI, | JOMALIHSA K.D.

KOHTPOJIBHOM padoTe. ue Jazepsl YMEHUE TPUMEHSATh WX MPH PpElICHUH




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt

MPaKTUIECKU 3aga4
X YMEHUH U
HaBBIKOB

54/8 | KonrponbHas pabora 1 KOHTposb u | (hoToaddekt, moctynarel bopa, | 3HaHHE OCHOBHBIX TOHATHH W (OPMYJN, | KOHTPOJIHHAS
Ne5 «KBanTOBas yUeT 3HaHUH | J1azepbl YMEHHE NPUMEHATh MX MpH pelieHuH | paboTta
bu3mKa» 3amaq

55/9 | Metonpl HAOIIOAEHYS 1 oOpsicHenne | cuetunk  l'eiirepa,  kamepa | [IpenctaBmare MeTtombl HAOMIOACHHWS U | YCTHBIH OMPOC
U perucTpanuu HOBOTO Busbcona, My3bIPKOBAasl | PErUCTPALIUK HIEMEHTAPHBIX YaCTHII.
2JIEMEHTAPHBIX YACTHIL MaTepuana Kamepa

56/10 | OtkpbiTHE 1 0oOBsICHEHHE | PalMOAKTHBHOCTh, BHIBI paj. | 3HATH BUIBI U3ITYICHUN. YCTHBIH OMpOC
PanuoaKTUBHOCTH. HOBOTO W3ITY4EHUs
Anbda, Oeta- u Marepuaia
raMMa-u3Iy4eHHsl.

57/11 | PamnoakTuBHbBIC 1 OoOBsICHEHHE | pallMOAaKTHBHEBIE TmpeBpamieHus, | OOBIACHATH (hmznueckuit CMBICH | HHIUBUIYaIIbH
npeBpalieHus. 3aKoH HOBOTO MPaBWIO CMEIICHUs, MEpHOJ | BENUYMHBl — [EPHOA  IOJIypacmaza. | bl ompoc
paznoaKTUBHOIO Marepuaia noJypacrasa [lpuMmeHsTh  3aKOH  PaAMOAKTHBHOTO
pacmaza. pacriaga npu pacuere qucia

HEPACMAaBIIMXCS SAep B JIIOOOH MOMEHT
BpPEMEHH.

58/12 | U3otonbl. OTKpbITHE 1 OOBSCHEHHE | M30TOIIBI, OTKPHITHE HEUTPOHA [MpuBomUTH TpUMEpPBI  3JIEMEHTAPHBIX | PPOHTAIHLHBIN

HEUTpOHAa. HOBOTO YaCTHIL orpoc, TeCT
MarepHaia

59/13 | CtpoeHre aTOMHOT0 1 oOBsICHEHHE | siZlepHBbIe CHJIBI, CTPOCHHUE A/pa, | Pemate 3a7aun Ha pacyeT SHEPTHH CBA3H | YCTHBIH OMpOC
aapa. SlnepHbie CHITBL. HOBOTO SHEPTHUS CBSI3U saaep. 3HaTh HYKJIOHHYIO MOJIETb S/pa.
OHeprus cBsA3n MarepHaia
ATOMHBIX S7IEp.

60/14 | SlnepHbie peakiuu. 1 OOBsICHEHHE | sJepHBIE peakuny, | IIpeacraBiare mpouecc IelN€HUs sipa. | YCTHBIM Ompoc
Henenue sinep ypana. HOBOTO SHEPTeTHUECKUHA BbIXO[, | [lpuBomuTh TpUMEpPHl  NPAKTHYECKOTO

MarepHaia JieJicHHEe ypaHa WCTIOJIb30BaHMs  JICJIEHUsI M aTOMHBIX
sanep.

61/15 | LlemHble sipepHbIC 1 KOMOWMHHMPOB | LIETIHBIE peakuuu, Koddduuuent | 3HaTb 9KOJIOTHYECKHE npoOJIeMbl, | YCTHBIM OIpoC
peakuuu. AnepHsliit AHHBIN Pa3MHOKEHUs HEUTPOHOB, | CBA3aHHBIE €  PabdOTOM  aTOMHBIX
peaxTop. SJIEPHBINA peaKkTop ANEKTPOCTAaHIUI




Ne Ha3panmne Tembl; | K-Bo | Tum ypoka DJIeMeHTBI COiepKAHUA TpeOoBaHMA K YPOBHIO NOATOTOBKH Bun Jara

n/n | pasgeia yaco KOHTPOJIsI
Tema ypoka B Ilnan dakrt

62/16 | TepmosinepHbie 1 00BsICHEHHE | TepMOsIEPHBIC peakiyy, | [IpencraBnare mporecc CUHTE3A Aapa. (dpoHTaNbHBIH
peakiyu. [Ipumenenne HOBOTO MpUMEHEHHUE IepHON SHEprud | 3HaTh OCHOBHBIE MEpHl 0€30MacHOCTH B | OMPOC,
SIEPHON SHEPTUH. Marepuaia OCBOCHHH SIICPHOI SHEPreTUKH. WHBU

MUCHM. paboTa

63/17 | DnemeHTapHbIC 1 0oOBsICHEHHE | 3JEMEHTapHBIC vactuipl, | [IpeacraBnsats NPUMEHECHUE | (PPOHTAIBHBIN

YaCTHIIBL. HOBOTO KBapKH, MO3UTPOH, | PAJHOAKTUBHBIX H30TOIIOB. orpoc
Marepuaia AHTHYACTHIIBI 3HaTh O BIMSHUM HA  OPraHu3M
PaIMOaKTUBHBIX M3Iy4YCHHH.

64/18 | IloaroToBka K 1 tdopmupoBan | Anbda, Oera- ©  ramma- | 3HAaHHE OCHOBHBIX TMOHATHH W (QOpMyJ, | ZOMAIIHSIS K.p.

KOHTPOJIBHOM pabore. ue W3IIy4eHUs,, PaJUOaKTHBHOCTb, | yMEHHE NPHMEHSTh HUX MpPU pEIICHUU
NPaKTHYECKH | SACPHBIC PEaKIIUH 3a1aq
X YMEHHUU HU
HaBBIKOB

65/19 | KoutposbHas paboTa 1 KOHTposb u | Anbha, Oera- ¥  ramma- | 3HaHHE OCHOBHBIX TOHATHH HW (GOPMYJ, | KOHTPOJIHHAS
Ne6 «SAnepnas yUeT 3HaHUH | U3NyUeHHs, PaJUOaKTUBHOCTH, | YMCHHE MPHUMEHSTh WX TpU pelIeHuH | paborta
bu3ukay sIIEPHBIC PEaKIiH 3a1a4

Vv IloBTOpEHHNE 3

66/1 | 1. CTpoeHue 1 | moBropeHue (bpOHTATBHBII
COJTHEYHOW CUCTEMI. u ompoc
Cuctema «3emns- obobuerme
NyHay.

67/2 | 2. O6wwme cBeaeHNs 0 1 | noBropeHue (poHTaTLHBII
ConHue. VcTouHmnkm 1 onpoc
3HEPTUN 1 BHYTPEHHE obobuerne
ctpoenune ConHua.

68/3 | 3. dusnyeckas 1 KOHTPOJIb U KOHTPOJIbHAS
npupoga 3seap. . y4eT 3HaHUH pabora

Halwa ranaktuka.
[MponcxoxaeHue un
9BOSIOLYMS ranakTuK v
3Be3q




