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ITosicHuTebHAS 3aMUCKA

Pabouas nporpamma no ¢usuke ans Xl kinacca cocraBiieHa Ha OCHOBE (hesiepaibHOro
KOMIIOHEHTa TrOCYJIapCTBEHHOTO CTaHJapTa OCHOBHOI'O 00IIEero o0pa3oBaHus Mo (U3UKE
(mpuka3z MunoOpazoBanuss oT 05.03.2004 r. Nel089), «IIpumepHOl mNpPOrpaMMsbI
OCHOBHOTO o00miero oOpazoBanus mno Qusuke. X-XI kmaccel», aBTOPCKOM MpOrpaMMbl
«Duszuka njs o01eoopa3zoBaTeNbHbIX YupexkaeHui X-XI kinacce». ABTop nmporpammsl I
S1. MskumeB. B nporpaMMmy BKIIIOUYEH MaTepuall, KOTOPBIM IOJICKUT U3YYEHUIO, HO HE
BKIIIO4aeTcst B TpeboBaHUS K YPOBHIO MOJATOTOBKH OKAHUYMUBAIOIIMX OCHOBHYIO IIKOIY. B
COJIEp’KaHUM TPOrpaMMbl U B TEMATHYECKOM IUIAHUPOBAHUU ATOT MaTepual BbIACICH
KYPCHUBOM.

@enepanbHblii  0a3uCHBI yueOHBIM IUIaH A7 00pa3oBaTENbHBIX YUpEKICHUN
Poccuiickoit @enepaunn oTBOAUT 138 yacoB aig 00s3aTE€IBHOrO M3y4eHHUS (U3UKU Ha
0a30BOM YpPOBHE CTYIEHU CpelHero (MmoiHoro) oobimiero oopa3zoBanus. B Tom uucie B X
kiacce -70 yueOHbIx yacoB 1 B XI kiacce -68 yueOHBIX yacoB U3 pacuéra 2 yuyeOHBIX yaca
B HEJIEIIO.

Pabouas mporpamMma  KOHKPETH3UPYET  COJEp)KaHUE  TPEIMETHBIX  TEM
o0pa30BaTeIbHOrO CTaHAApTa, AAeT paclpejesieHne y4eOHbIX YacoB IO paszeiaM Kypca,
MOCJIEIOBATEIbHOCTh U3YUYEHHUs pPa3[eloB (PU3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKKM Y4€OHOTO TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
yYalluXcsi, OMpeNeisieT MUHUMAIbHBI  HAO0Op  JEMOHCTPALIMOHHBIX  OMBITOB,
1abopaTopHBIX paboT, KaJeHAaApPHO-TEMAaTHIECKOE TNIAHUPOBAHUE Kypca.

[Iporpamma I'.5. MsikuiieBa paccurTaHa Ha 2 4aca B HEHENIO, YTO COOTBETCTBYET
yuebHoMy 1uiany MKOY «Kpacno6oratsipckuit LIO»: 2 yaca B X kiacce (70 yacoB B ron)
u 2 yaca B XI kiacce (68 4acoB B roj).

B Takom Buze paboyas mporpaMma  IOJHOCTBIO COOTBETCTBYET LIEJIEBOMY
OPUEHTHUPY LIKOJBIL: CIIOCOOCTBOBAHUE PA3BUTHUIO PEYM M MBIILIEHUS OOYyYarolUMXcsl Ha
MEXIPEIMETHON OCHOBE, PA3BUTHUSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN U MO3HABATEIbHBIX
WHTEPECOB IIKOJBHUKOB, 3HaHWE (PU3MUYECKHX 3aKOHOB HEOOXOJUMO HJisi HU3Y4YEHUS
XUMuH, ¢uzndeckoit reorpaduu, texnonoruu, OBX, HeoOxoaumo s 3aKpervieHue u
yriyojieHne 3HaHui Mo (PU3MKe O0Yy4YaroIUXCs TPETheW CTYNEHU C ILENbI0 YCHEITHON
cnaun EI'D u nonmydenus arrecrara o mojHOM 00IIeM 00pa3oBaHUU.

Henu ooyuenusn

N3yuenne ¢usukm B  cpeaHuX (TMOJTHBIX) OOpa30BATENBHBIX YUPEKIACHHUSIX Ha
0a30BOM ypOBHE HAIpaBJICHO Ha JOCTHKEHUE CIEAYIOMMX IeJiel, 00eCTeYnBAIOIINX
peaNM3aIioo  JIMYHOCTHO OPHEHTHPOBAHHOTO, KOTHUTHBHO - KOMMYHHKATHBHOTO,
JIEeATeIbHOCTHOTO MOJIX0JA0B K 00yUeHUI0 (PU3UKeE:
® oCBOEHHE 3HaAHWIi O (QYyHIAMCHTAIBHBIX (PU3NYECKUX 3aKOHAX W MPUHIUIIAX,

JeKAIIMX B OCHOBE COBPEMCHHOM (DM3MUECKON KapTHHBI MHUpPA; HanOoJiee BaXKHBIX
OTKPBITHSX B 00acTH (DU3MKH, OKa3bIBAIOIINX OMPEICIISIONICe BIUIHAC HA PAa3BUTHE
TEXHUKA U TEXHOJOIMH, METOJIaX HAyYyHOTO IMO3HAHMS TMPHUPOJIbI, MEXaHHYCCKHX,
TCIUIOBBIX,  JJCKTPOMAarHUTHBIX W  KBAHTOBBIX  SIBJICHHSAX;  BEJIHYMHAX,
XapaKTePU3YIOIINX 3TU SBJICHHS, 3aKOHAX, KOTOPHIM OHU IOJAYMHSIOTCS, METOJaX
HAYYHOTO TIO3HAHUS MPHUPOABI U (GOPMUPOBAHME HA ITOH OCHOBE IMPEICTABICHHHA O
¢dbu3nuecKol KapTUHE MUPA;



OBJIaj/leHHe YMEHUSIMU TIPOBOJUTH HAOIIOACHUS MPUPOIHBIX SIBICHUMN, TUTAHUPOBATD
Y BBITIOJHATH YKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENIU, OMHICHIBATh U
00001aTh pe3yabTaThl HAOMIOJEHUN, HCIONb30BaTh MPOCTHIE H3MEPUTEIbHBIE
npuOOpHI sl U3ydeHHUs] (PU3HUECKUX SBICHUH, TPUMEHATH MOJIYYCHHBIC 3HAHUS TIO
dusnke s 00BACHEHUS pa3HOOOPa3HBIX (U3NYECKUX SBICHUN M CBONCTB BEIECTB;
MNPaKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUU; OIICHMBATH JOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOH HH(pOopMaIuy;

pa3BUTHE T[IO3HABATEIIBHBIX HMHTEPECOB, MHTEIUIEKTYAIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEM, CaMOCTOSITEIbBHOCTH B MPHOOPETEHUH HOBBIX 3HAHUN MpPU PELICHUU
¢usnyeckux 3a7ad M BBIMNOJHEHUHM OSKCIEPUMEHTAIBbHBIX HCCIEAOBAHUN C
UCTIOJIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTUH;

BOCIIUTAHMEe  yOEXAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB IPHUPOJBI; B
HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BAHUS JTOCTHXKEHUN HAyKHM U TEXHOJIOTMHA Ha
O5maro pa3BUTHA YEJIOBEUECKON UMBMUIM3ALMHU, U1 JajJbHEHIIEro pa3BUTHS
YeJI0BEUYEeCKOro OOIIECTBa, YBAXEHHS K TBOpPIAM HAYKH U TEXHHUKH; HEOOXOAUMOCTH
COTPYJHMYECTBA B NPOLIECCE COBPEMEHHOI'O BBINOJHEHHS 331a4, YBAXKUTEIBHOTO
OTHOUIEHUS! K MHEHHIO OIIIOHEHTA MPHU 00CYKIEHUU MPOOJIEM €CTECTBEHHOHAYYHOTO
COJIEpKaHMs; TOTOBHOCTH K MOPaJIbHO-3TUYECKOM OLIEHKE MCIIOJIb30BaHUS HAYyYHBIX
JNOCTUKEHUI, YyBCTBA OTBETCTBEHHOCTH 32 3AILUTY OKPYXKAIOIIEH CpEIbl; OTHOIEHUS
K (pU3MKe Kak JIeMEeHTY 00I11eYeI0BEUECKON KYIbTYPhI;

HCIOJIb30BaHHE NMPHOOPETEHHBIX 3HAHUHM M YMEHMH Ul PELICHUS NMPAKTUYECKUX
3aja4 TOBCEJHEBHOW KHU3HHU, i oOecnedyeHus Oe30MacHOCTH CBOEW JKU3HH,
PALMOHAIIBHOIO IPUPOOIIOIB30BAaHNS U OXPaHbl OKPYIKAIOIIEH CPEIBI.

Oouweyuednvie ymenus, HAGbLIKU U CROCOOBL 0essmeIbHOCHLU.
PaGouass nporpamma mnpemycMarpuBaeT — (POpMHpOBAHME Yy  IIKOJIBHUKOB

00IIeyueOHBIX YMEHUH M HABBIKOB, YHUBEPCATBHBIX CITOCOO0B JCATEIHPHOCTH U KITFOUEBBIX
KoMIteTeHIui. [IpuopureTaMn I8 MIKOJBHOTO Kypca (U3MKKM Ha dTale OCHOBHOTO
o011ero oOpa3oBaHusl SABJISIOTCS:

Tlo3nasamenvHasn 0esmenbHOCMb:

WCIIOJIB30BAHUE [UI IIO3HAHMUS OKPYXKAIOLIEr0 MHUpa pPa3jIMYHbIX €CTECTBEH-
HOHAYYHBIX METO/IOB: HAOJIO/IEHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHHE;
dbopMHpoBaHWEe YMEHHM pa3nudarh (PaKThl, THUIOTE3bl, MPUYUHBI, CIEICTBHUS,
JI0Ka3aTEIbCTBA, 3aKOHBI, TEOPUH;

OBJIaJICHUE aZICKBaTHBIMU criocobamu pelIeHus TEOPETUYECKHUX 151
AKCIIEPUMEHTAIIbHBIX 3a/1aY;

MPUOOPETEHHE ONbITA BBIIBMYKEHUS THUIIOTE3 I OOBSICHEHUS U3BECTHBIX (PAKTOB U
AKCIEPUMEHTAIIBHON TPOBEPKU BBIJIBUTAEMBIX THITOTES.



Hngpopmayuonno - kommyHukamuHas 0essimenbHoOCmy:

® BIAJICHUE MOHOJOTUYECKOM M JUAIOTMYECKON peublo, Pa3BUTHE CHOCOOHOCTH
MOHUMATh TOUKY 3peHUsI cOOeCeJHUKA U TIPU3HABATh MPAaBO HA NHOE MHEHMUE;

® LCMOJB30BaHUE JJII PEIICHMsS] TIO3HABATEIbHBIX W KOMMYHUKATHUBHBIX 3ajad
Pa3TUYHBIX UICTOYHUKOB MH(OPMAIIUH.

Pegnexcusnas oesmenvrocmo:

® BIaJCHNE HABBIKAMH KOHTPOJISI U OIICHKU CBOCH ACSITENIbHOCTH, YMEHHUE TIPEIBUICTD
BO3MO>KHBIE PE3YJIbTATHI CBOUX JEHCTBUM;

® opraHuzanus y4eOHOW JEATENbHOCTH: TIOCTAaHOBKA II€NH, IUIAHUPOBAHUE,
OIpe/ieJICHNE ONTUMAIbHOTO COOTHOIICHUS LIEIH U CPEJICTB.

@opmMbl Opranu3annu 00pa3oBaTeIbHOr0 npoiuecca.
l.  ypok-kOHCyIbTanUA

2. ypok-lpakTudeckas padbora
3. ypOKH c TpynInoBbIMH (popmMamMu pabOThI
4.  ypOoKu-3a4eThI
5. ypoku-koH(pepeHIuu
6. UHTETpUPOBAHHBIEC YPOKHU
7.  MeXIpeIMETHbIE YPOKHU
Texnonozuu, ucnonvzyemoie ¢ 00pazoeamenbHom npoyecce

1. TexHONMOTUN TPAIUIMOHHOTO OOYYEHHsSI IIJII OCBOCHHUS MHUHMMYMa COJCPKAHUS
oOpa3oBaHMsI B COOTBETCTBHM C TpeOOBAaHWUSMH CTAHIAPTOB; TEXHOJIOTHH,
MOCTPOCHHBIE HA OCHOBE OOBSICHUTENIbHO-WUTIOCTPATUBHOTO crocoba oOydenus. B
OCHOBe — WH(OPMHUPOBAHHWE, MPOCBEIICHUE OOYYAIOIIMXCS W OpPTaHW3aIUs HX
PENPOIYKTUBHBIX JCHCTBUH C IIEIbI0 BBIPAOOTKH Y IIKOJBLHUKOB OOIICYyUeOHBIX
YMEHUI U HaBBIKOB.

2. TeXHOJIOTUH peaIn3alliy MEXIPEAMETHBIX CBA3€H B 00pa30BaTEIbHOM IIPOLIECCE.

3. Texnomoruu guddepeHnupoBaHHOTO OOYYECHHSI I OCBOCHHS Yy4eOHOTO
MaTepuaiia  OOydYaloIUMHKCS, PA3NHYAIIUMUCSI 10 YPOBHIO  00y4aeMOCTH,
MOBBIIICHNUS TI03HABATEIBHOTO HHTepeca. OCYIIECTBISIETCS IMyTeM  JEICHUS
YYCHHUYECKNX TIOTOKOB Ha TOJBW)XHBIE M OTHOCHUTEIHHO TOMOTCHHBIE IO COCTaBY
TPYIIBI Ui OCBOSHUS MIPOTPAaMMHOTO MarTepuajga B pas3IUdHBIX o00JacTsIX Ha
Pa3IUYHBIX YPOBHSAX: MUHUMAJILHOM, 0a30BOM, BAPUATHBHOM.

4. TexHonorus npoOIEMHOro 0Oy4YeHHUs C LEJIbI0 pa3BUTUS TBOPUECKUX CIIOCOOHOCTEN
oOyuaromuxcs, ux MHTEJIEKTYaJIbHOTO NOTEHIIMAJIA, MO3HABATEbHBIX
BO3MOXHOCTe. OOydeHrnEe OpUEHTHUPOBAHO HA CaMOCTOSITENIbHBIM MOUCK pe3yJIbTaTa,



CaMOCTOSITENIBHOE I0ObIBaHKE 3HAHMH, TBOPUYECKOE, MHTEJUIEKTYJIbHO-
II03HABATEJILHOE YCBOCHHE YUEHUKAMM 3a/IaHHOr0 MPEAMETHOIO MaTepuaa

5. JINYHOCTHO-OpUEHTHUPOBAHHBIE TEXHOJIOTMH OOydYeHHUs, CHocod OpraHU3aIlH
o0yueHus, B IpoLecce KOTOPOro 00ecrneunBaeTcsi BCEMEPHBIM yueT BO3MOXKHOCTEN U
CIOCOOHOCTEN 00y4YaeMbIX M CO3AAOTCS HEOOXOIMMBIE YCIOBHUS JJI PAa3BUTHUS UX
WH/IMBHIyJIbHBIX CIOCOOHOCTEH.

6. MadopmanimioHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHI

Mexanuzmol hopmuposanus Kioueevlx KOMnEemeHyuil 00yuarnuuxcs
- HCCIeIoBaTeNIbCcKas AesITENbHOCTD

- npumeHenne KT

Buabl u popmMbl KOHTPOJIS.

DOpMbI KOHTPOJIS
1. MHIUBUIYaTbLHBIN

2. TpynmnoBoOH

3. (GpOoHTAIBHBIM

Buabl KOHTpOIS
1. mpenBapuTENbHBIN

2. TeKyun
3. TeMaTU4YEeCKUH

4. UTOTOBBIU

Y4e0HO - TeMATHYECKHUH IJIAH



11 kiaace

Ne HaumenoBanue pasnesioB u tem | Becero | Konmuecrso yacos
n/n 1aCOB | regpernyecKHe | MPAKTHYECKHE
Pazgen |OcHoOBBI DIEKTPOAUHAMUKH 9 7 Jp.1
1 (TponomKeHue). K.p.1
Pasnen |KoneOanus u BOJTHEL 18 16 JIp.1
2 K.p.l
Paznen |Onruka. 17 12 JLp.4
3 K.p.l
Paznen |AtomHas u sigepHast pu3uka. 18 17 K.p.1
4
Paznen |IloBTOpeHue. 6 5 K.p.1
5
JLp.-6, K.p.-5,
HUroro | 68 57 11
11 kaacc.

(2uaca B Hezeln0, 68 4YacoB B Tox).

L Inexkmpoounamuka (9uacos).
(IIpooonorcenue).

eticmeue mazHumno20 noas Ha OBUdNCYWUEC 3apsdceHHble dacmuybvl. SIBieHue
AJIEKTpOMarHUTHOM HMHAyKIMH. Cunma Awmmnepa. Cuna JlopeHua. MarHuTHbIE CBOMCTBa
BEILIECTBA.

IIpaBwito Jlenna. MarHUTHBIA OTOK. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMH. Buxpesoe
ANEKTPUYECKOE MoJie. B3anMOCBA3b ANEKTPUUECKOTO0 U MATHUTHOTO ToJie. CaMOUHTyKIIUSI.
NuayktuBHOCTb. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs. DHEPrusi MarHUTHOTO MOJIS.
DNeKTpOMarHUTHOE TOJIE.

Jlabopamopnuie pabomeut.
1. HaGmtonenue neiicTBUSE MAarHUTHOTO TOJISL HA TOK.

y/ A Konebanusa u eonnwl (18 uacos).

Mexannueckue konebanus. CBoOOaHBIE KojeOaHus. MareMaTHUeCKuil MasTHHK.
[lapmonnveckne konebanus. AMIumTyaa, mepuoa, dYactora u  (asa KoneOaHWMIA.
Benyxaennsie konebanus. Pesonanc. ABTOKOICOaHMS.

Onektpuueckue kojebanusa. CBoOoaHbIE KoJieOaHMS B KoJeOaTeTbHOM KOHTYpE.
[lepuo cBOOOAHBIX AMEKTPUUYECKUX KoJieOaHui. BeiHyxkaeHHbIe KoneOanus. [lepemeHHbIi
ANEKTPUUYECKUN TOK. EMKOCTh M MHAYKTHBHOCThH B IIEMU MEPEMEHHOro TOKa. MOIIHOCTh B
LIETIH IEPEMEHHOTO TOKA. PE30HAHC B AJIEKTPUYECKOM LETIH.

[TpousBoacTBO, Tepenaua U MOTpeOICHUE dJIEKTpUUYeckor sHepruu. ['eHepupoBaHue
anekTpudeckoi sneprun. Tpancopmatop. [lepegaya sanekTpruueckoil SHEPTUML.

Mexanuueckue BoiHbl. [IpoponbHbie U nonepeynbie BoiHbL [lmmHa BomHBL CKOpPOCTH
pacnpocTpaHeHusi BOJHBI. 3BYKOBbie BOJIHBL MHTepdepenius BonH. [lpunimmn [roireHca.

Judpakiwist BOJTH.




DNEKTPOMarHUTHBIE BOJIHBI. BonHoBBIE  CcBOMCTBa CBETA. CaoticTBa
AIIEKTPOMArHUTHBIX BOJIH. Paznuunbie BUABI AJIEKTPOMATHUTHBIX — M3JIyYEHHA U HUX
npaktudeckoe npumenenue (Ilonstue o TeneBuaeHun. PazButue cpeicTs CBs3M).

Jlabopamopnuie padbomeut.
2.0npenaeneHne yCKOPeHus: CBOOOHOTO MaIeHUsI MPU MOMOIIY MasiTHUKA.

y//A Omrmuxa (17 u).

3aKOHBI PacpOCTPAHEHUS CBETA. 3aKOHBI OTPaKEHUS U MpesioMmieHus cBera. JInH3za.
®opmyna ToHkod auH3bIL. WHTepdepenius cpera. KorepentHocts. udpakiuus caerta.
Judpakimonnas penrerka. [lonepednocts cBeToBbIX BoH. [lomspusanus ceeta. M3nydyenue
u criekTpsl. [1Ikana snexTpoMarHuTHRIX BOJIH. ONITHYECKUE TPHOOPHI

[locTynaTel TEOpUHM OTHOCUTENHHOCTH. [IpHHIIMI OTHOCUTENBHOCTH OWHINITEHHA.
[TocrostHCTBO CcKOpocTH cBeTa. [IpoCTpaHCTBO M BpeMsl B CIEUUAIBHOW TEOPUM OTHO-
CUTENBHOCTH. PensituBrucTckas nuHamuka. CBsi3b MacChbl C SHEPTHUEH.

Jlabopamopnuie padbomeut.
3.13mepenne nokasaresns npeJoMIICHUS CTEKJIA.
4.0mnpeneneHne ONTHIECKON CHTbl U (POKYCHOTO PACCTOSIHUSI COOMPAOIICH JIUH3HI.
5. H3mepenue 1HbI CBETOBOM BOJIHBI.
6. HaGuroieHre CIuTonHOro ¥ JMHEWYaThIX CIIEKTPOB.
IV. Atomuas u sinepHasi puszuxa (184)

CeeroBbie KkBaHTHI. [unomesa  Ilnanka o xeanmax. dotosddexr. YpaBHeHME
OuiamreiHa 1 horodddekra. DoToH.

Crpoenne atoma. OmbiTel Pesepdopma. I[lmanerapras momennr aroma. KBaHTOBBIC

noctynatel bopa. ['unomesa de bpotinsi o 6onnoswix ceoticmseax uacmuy. KopnyckynapHo-
601H060U Oyanusm. Jlazepsl.
Crpoenue aToMHOTO sigpa. SaepHbie cuiibl. METOIbl pErUCTpaly AJIEMEHTAPHBIX YacTHLI.
PagnoakTuBHBIE MpeBpallleHus. 3akoH paduoakmueHo2o pacnada. Jlehekt mMacc u 3Heprus
CBs3M sapa. JleneHue u cuHTe3 sAnep. fAnepHas sHepretvka. BinsHue HMOHU3UPYRHOLIEH
pagvalyd  Ha JKWUBBIE OpraHusMbl. /[o3a u3nyuenus. OieMeHmapuvle  4acmuybl.
DynoameHmanbHule 83aUMOOELICNBUSL.

ConHeyHas cricteMa. 3Be3/Ibl 1 HICTOUYHUKHU UX 3Hepruu. ['anakTrka. [IpocTpaHCcTBEHHBIE
MmacitaObl HaOmomaemont Beenennoit. Cogpemennbie npeocmasienus 0 npoucxoxicoeHuu u
asontoyuu Connya u 36€30. Cmpoerue u 38oaroyus Beenennoil.

VI Ilosmopenue (6 uacos).

TemaTnuyeckoe niianuposanue no pusuke 11kmace
(68 yacom, 2 yaca B Heaeno yu. I'. SI. Msikuesa u ap.)



Ne

ypoka
n/m

Tema ypoka

dopma OpraHu3aluu
ypoka

K3C

/3




OcHOBBI JIeKTPOAMHAMUKH (9 1)

1/1 BzaunmojeiicTBrEe TOKOB. 3.3.1 § 1, 2,3, ynp.
MarunutHoe nose. Bektop 3.3.2 | 1(1).
MarHUTHOW WHIYKIHUU.

JIuHUY MarHUTHOTO TOJS
TexHnka 6€30MaCHOCTH B
kabunere puzuku. MOT 006-
2015r.

2/2 Cuna Ammepa. 3akoH 333 §4,5 ymp.
Awmmnepa. [IpaBuno «neson 1(2).
pykmw». [IpumMeHeHune 3aKoHa
Awmrnepa.

3/3 Cuna Jlopenna. JlelictBue 334 | § 6, ymp.
MarHuTHOTO OJIs Ha 1(4).
JBUKYIIHUECS 3apsKEHHbIE
YACTHIIBIL.

4/4 MarHuTtHbl€ CBOMCTBA §7, No
BellecTna. Jlaboparopuas 840,841(P.)
pa6ora Ne 1 «Habmronenue
JENUCTBUS MarHUTHOTO TIOJIS
Ha Tok». MOT 008-2015 r.

5/5 DneKTpoOMarHuTHast 34.1 |§ 8-10, ymp.
MHIYKIYs. MarauTHbIN 342 | 2(1).
notok. [IpaBuiio JleHna. 345

6/6 343 |§ 11, ymp.
3aKOH 3IEKTPOMArHUTHON 2(8).
unaykunu (3akon @apanest).

7/7 Buxpeoe anekrpuieckoe 347 |§ 12, ymp.
nose. Bzanumocssi3pb 2(5,6).
AIEKTPUIECKOTO H
MarHuTHOTO noJieil. Toku
dykKo.

8/8 OJ1C unayKIuu B 344 | § 13-17,ynp.
JBIDKYITUXCS TPOBOHUKAX. 345 |2(7,9).
CamMOuHIyKIIHS. 3.4.6
NHyKTUBHOCTB. DHEPTUS
MarHUTHOTO TOJISl TOKA.

9/9 Koumponvnaa paooma Ne 1 3.3.3 | Her 3amanus
«OcHosbl 334
9J1eKMPOOUHAMUKU). 343

KoJsie0anusi 1 BoJIHBI(18 1)

10/1 | YcinoBusi BOSHUKHOBEHUS 3.5.1 | §18-20, ymp.
CBOOOHBIX KOJICOAHUM. 3(1).

AHaJIN3 KOHTPOJIbHOM
paboTHI.

11/2 | JInHamMuKa Koae0aTeIbHOTO 3.5.1 | § 21,22,ynp.
JBWXKEHUs. ['apMoHnYecKue 3(2,3).




KoJicOaHus.

12/3

JlaGoparopHasi pabora Ne 2
«OmnpeneseHne yCKOpeHus
CBOOOJIHOTO MaICHUS MPU
oMoy Maatukay. MOT
008-2015r.

§ 22, ymp.
3(4).

13/4

da3za kojebaHmii.
[IpeBpanieHue 3HEPTUM IIpU
rapMOHUYECKHUX KOJICOAHUSIX.

3.5.2

§23, 24

14/5

BoiHyX/1€HHbBIE KOJIEOAHMS.
Pe3onanc.

353

§ 25,26

15/6

CBOOO/THBIE U BBIHYKJICHHBIC
AJIEKTPOMArHUTHBIE
KoJieOaHus.
DJIEKTPOMAarHUTHOE MOJIE.

3.5.1

§ 27.28.

16/7

AHaI0THUs MEXITY
MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMHU
KOJICOaHUSMU.
KonebarenbHblil KOHTYP.
YpaBHEHUS, OIUCHIBAIOIINE
MPOIIECCHI B KOJIeOaTEILHOM
KOHTYPE.

3.5.1

§ 29,30, ymp.
4(1,2).

17/8

[lepeMeHHBIN PIEKTPUUECKUN
TOK.

3.5.4

§ 31, ymp.
4(4).

18/9

AKTHUBHOE COIPOTHUBIICHHUE.
Konnencarop B nienu
IepeMeHHOoro Toka. Karymka
WHYKTUBHOCTH B LIETIH
NIEPEMEHHOr0 TOKA.

3.5.1.

3.54

§32-34, ymp.
4(6).

19/10

Pe3oHaHC B 211€KTpUYECKON
nenu. ABTOKose0aHusl.

3.53

§35, 36.

20/11

I'enepupoBanne
DIEKTPUYECKOU IHEPTUU.
Tpancdopmaropsl.

353

§37-38

21/12

[Ipon3BoacTBO, IIepeaaya u
noTpedieHme
3JIEKTPOIHEPTUH.

3.54

§ 39-41,
ymp. 5.

22/13

Bo3HukHOBEHUE,
pacnopoCcTpaHEHHUE U
XapaKTEPUCTUKA BOJIH.
YpaBHeHue Oeryiiei BOJHBI.
BounHsl B cpenie.

§ 42-47.

23/14

Nnewn teopun Makcsesia.
DJIeKTPOMarHUTHBIE BOJIHBI.
BosHoBBIE CBOMCTBA CBETA.

§ 48-49

24/15

I;10THOCTH TOTOKA

§50 - 51




3JIEKTPOMArHUTHOTO
M3JTYYCHHUSL.

25/16 | [IpuHUUIIBI paIuOCBSI3H. 355 |[§52-56.
CBolicTBa 3JEKTPOMArHUTHBIX
BOJIH.

26/17 | Paznuunblie BUIBI 3.5.6 |§57-58
AIEKTPOMArHUTHBIX
U3JIyYEHUN U UX
IPAKTUYECKOE MPUMEHEHHE. (

[TonsiThe 0 TeneBUACHNUMN.
Pa3BuTHE CpeiCTB CBSI3U.)
27/18 3.5.2
353
Koumponvnaa paooma Ne2 354
no meme «Koneoanua u 3.5.5
60JIHBL). 3.5.6
Ontuka(17 4)

28/1 | CBeT Kak 3JIeKTpOMarHuTHas 3.6.1 |§59-60
BOJIHA. 3AKOH OTPAKEHUS
cBeTa. AHaJIM3 KOHTPOJIBHOM
pabOTHI.

2972 | 3akon peIOMJICHUS CBETA. 3.62 1§61,62,
[losnHOE OTpakeHue. 3.6.5 | ynp.8(12).

30/3 | JlaGopaTopHas pa6ora Ne 3 3.64 |§61,62,
«3mepenue nokazarens
npenomieHus crekiay. MOT
008-2015 r.

31/4 JIunza. [Toctpoenue 366 |§ 63, 64,
n3o0paxeHus B JinH3e. JIuH3a. 3.6.7 | ymp. 9(1).
[TocTpoenue nzo0pakeHus B
JIMH3E.

32/5 | JlabopaTtopHas pa6ora Ne 4 3.6.3 | §63-66.
«OmnpeneneHue onTUIECKOn
cuIbl U (POKYCHOTO
paccTostHusI coObuparomen
aun3by. UOT 008-2015 1.

33/6 | UaTepdepenius crera. 3.6.10 | §67-69.
Korepentrocts. [Jucnepcns
CBETa.

34/7 | dudpakuus cBera. 3.6.11 | §70-72 ymp.
HMudpaxiyonnas pemeérka. 3.6.12 | 10(1).
OnTtuyeckue nNpudOpkI.

35/8 | Monepeunocts cBeToBbIX §70-72, ynp.
BOoJiH. [lomsgpu3zanus ceera. 10(4).

36/9 | Konmponvnas paboma Ne 3 3.6.6 | Her 3amanus
«l'eomempuueckas u 3.6.7




60JIHO6AA OnNnMUKAQ))

3.6.1
3.6.11
3.6.12

37/10

NHBapraHTHOCTH CKOPOCTH
ceeta. [IpuHiun
OTHOCUTEJIBHOCTH
OnHIITEeHA. AHAIN3
KOHTPOJBbHOM paOOTHI.

4.1

§75- 76

38/11

CBeT Kak 3JIeKTpPOMarHuTHas
BOJIHA. 3AKOH OTPAKECHUS
cBeTa. AHaJIM3 KOHTPOJIBHOM
pabOTHI.

§77-78

39/12

[IpocTpaHCTBO U Bpems B
CIIELIUaJIbHOW TEOpUH
OTHOCHUTEJIbHOCTH.

4.2

§79-80

40/13

3aBHCHUMOCTBH MAacChI OT
CKOpOCTH. PensiTuBucTCKast
nuHaMuKa. CBsI3b MacChl U
SHEPIHUH.

4.2
4.3

§80

41/14

Buapl nznyuennii. Temiosoe
n3nydeHue. CeKkTpsl.

§81-83

42/15

Bunbl ciekTpos.
CrniekTpanbHbII aHAJIU3.
Jlabopamopnasa paboma Ne 6
«HabmroieHre CIiIonHoro u
JIMHEWYATBIX CIIEKTPOBY.

HOT 008- 2015r.

§84-86

43/16

NudpakpacHoe,
ybTpaduoIETOBOE U
PEHTTCHOBCKOE M3JIYUCHHUSI.

44/17

3auét mo teme «OnTuKay.

AtomHas u saaepHas ¢puzuka(18 )

45/1

I'mnotesa [imanka o kBaHTax.
dotorpdext. OnbITh
CroneroBa. YpaBHeHUE
DWHINTENHA JUIA
dboTodrddexra.

5.1.1
5.1.2
5.1.3

§88 -89

46/2

®otonsl. KopryckyisipHo-
BOJIHOBOM Ayanu3M. [ 'mnoresa
Jlyn ne bpoiins.

5.14
5.1.5

§90-91

47/3

JlaBieHnue cBeta. XMMHUYECKOE
JIEHICTBUE CBETA.

5.1.6

§92-93

48/4

[ImaneTapHas MoAeNb aTOMA.
KBanToBBIE TTOCTYNIaTHI bOpa.
Jlazepsl.

5.2.1
522
523
524

§95- 96.

49/5

Konmponvnas paooma Ne 4

5.1.1

Her 3amanus




«Keanmoesasa onmuxay.

5.14
523
524

50/6

Amnanus KOHTPOJILHOM
paboTHI. MeTtoasl
HAOMIOJICHUSI ¥ PETHCTPAIHU
AIIEMEHTAPHBIX YaCTHII.
OTKpBITHE PATHOAKTHBHOCTH.

§98-100

51/7

PannoaktuBHbIE
IIPEBPALLCHNS. 3aKoH
PaIuOaKTUBHOIO pacraja.
N3o0TonB!. OTtkpbiTHE
HEUTPOHA.

5.3.1

§101-104
yp.14(6)

52/8

CtpoeHue aTroMHOro siapa.
Anepasie  cunbl.  edexr
MAaCChI M DHEPIUs CBS3M SIpa.
S nepHbIe peakuumy.

53.2
533

§105-106
yrp.14(5)

53/9

[enenue sinep ypana. Llennbie
SIIEPHBIE peakUuu. SIepHbI
peaKTop. TepmosinepHsbie
peaxkuuu. Snepuas
SHEpreTHKA.

534
5.3.5

§107-108

54/10

[TonyyeHue paanMoaKkTUBHBIX
U30TOIIOB U MX INPUMEHEHHUE.
Bnusnaue MOHU3UPYIOLIEH
paauanuu Ha JKHABBIE
Opra”u3Mmel. oza uznyueHus.

534
5.3.6

§109-110

55/11

Onemenmapuvie  4ACMUYDBL.
DynoameHnmanbHvle
s3aumoodeticmeus. OTKpbITHE
NO3UTPOHA. AHTUYACTHUIIBI.

§111-112
yrp.14(7)

56/12

Conneunas cucmema.
IIpocmpancmeernnvie
macumaodwl Hab00aemotl
Bcenenmnoii. 3axonwi
O8udICeHUs. NIIAHEem.

54.1

§113,114

57/13

@dusnyeckas NpupoJa IUIAHET
A MaJBIX TEJI COJHEYHOU
CUCTEMBEL.

54.1

§115,116.

58/14

OCHOBHBIE  XapAKTEPUCTUKHU
3BE3I.

54.2
543

§115,116.

59/15

["amakTuku.

544

§117

60/16

CtpoeHue 1 3BOJIIOLIUS
Bcenennoi. ®us3uka u
Hay4YyHO-TEXHHUYECKAs
PEBOJTIOLIHSL.

54.5

61/17

Ypok- 000011IeHHE IO TEME:




«SnepHas puznkay.

62/18 53.1
532
Koumponvnaa paboma Ne 5 533
«HAoepnas guzukar. 534
IToBTOpeHune(6 4)
63/1 | Ananus KOHTPOJILHOM
paboTHI. IToBTOpEHHE.
Kunematnka MarepuanbHOU
TOYKH. JnHamuka
MaTEePUAIbLHOU TOYKH.
64/2 | IloBTOopeHue. 3aKOoHBI
COXpaHEHUSI. Hunamuka
NEPUOUYECKOTO JBUKEHUS
65/3 | [loBTopenue. MonexysipHas
ctpykrypa BemectBa. MKT.
TepmoanHaMuka.
66/4 | MexaHMYeCKHME U 3BYKOBBIE
BOJIHBI. DJICKTPOCTATHKA.
67/5 | UToroBas KOHTpPOJIbHAs
paborTa.
68/6 | Ananus KOHTPOJIbHOM
paboTHI.

TPEBOBAHUSA K YPOBHIO ITOAI'OTOBKH YYALIIUXCHI.

B pesyrivmame u3yuenusa @Qusuku Hna 0a30860M YpoeHE YUEHUK OONMHCEH
3HAMb/NOHUMAM b
e Cmbicn nonsamuii: GU3UYECKOE SBIICHHE, THUIIOTE3a, 3aKOH, TEOPHUs, BEIIECTBO,
B3aMMOJICHCTBHUE, DJEKTPOMAarHUTHOE TI0Jie, BOJIHA, (DOTOH, aTOM, aTOMHOE PO,
MOHU3UPYIOIINE U3TyUYCeHUs, IJIAHETa, 3Be3/1a, BcenenHas;
Cwmbica (pu3HYeCKMX BEJIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHiia, UMIYJIbC,
paboTa, MexaHUUYeCKas YHEPTUsl, BHYTPEHHsISI SHEPrus, aOCOMI0THAsI TeMIlepaTypa,
CpeIHssl KUHETUYeCKass DHEPrus 4YacTUIl BeIlIeCTBa, KOJIUYECTBO TEILJIOTHI,

Penrate

AIIEMEHTAPHBIN 2JIEKTPUUYECKUN 3apsL;

Cmbica (l)I/I3I/I‘IeCKI/IX 3aKO0HOB KJIaCCUYECKOM MCXaHHUKHW, BCCMHUPHOI'O TATOTCHU:I,
COXpaHCHUA OHCPIUHU, HUMIIYJIbCA MW JJICKTPHUYCCKOIo 3apsiadaa, TCPpMOIAWMHAMHKH,

AIIEKTPOMArHUTHHON UHAYKIHH, PoTodddexTa;

Bkjaa poccuiickux u 3apy0eskHbIX YUEHBIX, OKa3aBIINX HAUOOJIbIIIEe BIUSHAE HA

pa3BUTHE PUUKHU;

VYyamuecs 10JKHbI yMeTb.
3aa44  HAa pacy€T KOJIMYECTBA BEIIECTBA, MOJLSIPHOM MAacChl, C
UCIOJIb30BaHMEM OCHOBHOro ypaBHeHusas MKT ra3zos,

ypaBHeHUs: MeHeneeBa —



KnanelipoHna, cBA3u cpeIHEN KHHETUYECKON YHEPTrUU Xa0THUYECKOTO JBHKEHUSI MOJIEKYJI U
TEMIEPaTyphl, IEPBOTO 3aKOHA TEPMOJMHAMUKHU, Ha pacu€T pabOThl raza B M3000pHOM
npouecce, KITJI TernnoBeIx gBUrarenei.

Uutate U cTpouTh TrpadUKd 3aBUCHUMOCTH MEXJTYy OCHOBHBIMHU IapaMeTpaMu
COCTOSIHUSI Ta3a; BBIUKCIATH PabOTy raza ¢ MoMoIb0 rpaduka 3aBUCUMOCTH JTaBJIICHUS OT
00BEMa.

[Tonb30BaTbCd  TMCUXPOMETPOM;  OMNPEIACIATh  AKCIECPUMEHTAJIBLHO  MHapaMeTpbl
COCTOSIHUS Ta3a, MOJ1yJIb YIIPYTOCTH MaTepHaa.

INeKmpoouHamuKa.

VYyaimuecst 10JKHBI 3HATh.

[ToHATHS:  DJIEKTPUYECKHM  3apsi, DJIEKTPUYECKOE W MArHUTHOE  TOJIf;
HaIps)KEHHOCTb, Pa3HOCTh NOTEHINAJIOB, HaIpsDKEHUE, ANEKTPOEMKOCTb,
JUAJIEKTpUYECKasl MPOHUIIAEMOCTh; CTOpOHHME cuibl U DJIC; MarHuTHash WMHIYKIUS,
MarHUTHbBIA ~ TOTOK, MAarHUTHAas TPOHUIIAEMOCTb; TEPMOAJIEKTPOHHAs  AMUCCHS,
COOCTBEHHasl W MpPUMECHAas MPOBOAMMOCTb IMOJYNPOBOAHUKOB, p — N- NEPEXoa B
MOJIYNIPOBOJHUKAX; DJICKTPOMAarHUTHAasE WHIYKIUS; CaMOUHAYKIUS, WHAYKTUBHOCTD;
CBOOOJHBIE M BBIHY)KJICHHbBIE KOJI€OaHUs; KOJIeOAaTeNbHbIM KOHTYp; MEPEMEHHBIA TOK;
PE30HAHC; ANEKTPOMArHUTHAs BOJIHA; MHTep(epeHLns, Tudpakiys U TUCIIEPCUs CBETA.

3akonbl: KynoHa, coxpaneHus 3apsaa, OMa Jjis mOJHOM 1enu (3JIeKTPOJIn3a); 3aKOH
AJIIEKTPOMArHUTHOM HWHIYKUMU; TpaBwio JIeHIa; 3aKOoHbl OTpaKeHUS U MPeOMIICHUS
CBETAa; MPUHIUI MTOCTOSIHCTBA CKOPOCTH CBETAa B BAKYyME; CBSI3b MACChl M SHEPIHH.

[IpakTryeckoe NpUMEHEHHE: AIEKTPOU3IMEPUTEIILHbBIE npuodoOpHI
MarHUTORJIEKTPUUYECKON CHCTEMbl (MAarHUTHAS 3aITUCh 3BYKa; DJIEKTPOJIM3 B METALITYPrUU
U TaJlbBAaHOTEXHUKE, OJJICKTPOHHO-IIy4eBasi TpyOKa); MOJYIPOBOJHUKOBBIA IO,
TEPMOPE3UCTOP, TPAH3UCTOP; T€HEPATOP MEPEMEHHOT0 TOKa, CXeMa paguoTeraeOHHOIM
CBSI3U; IOJIHOE€ OTPAKEHHE; MPUMEPHl MPAKTUYECKOTO MPUMEHEHUS 3JIEKTPOMArHUTHBIX
BOJIH MH(PAKPACHOTO, BUIUMOTO, yJIbTPaduOIETOBOIO U PEHTTCHOBCKOTO JMAIa30HOB
4acToT.

VYyaniuecs 10JKHBI YMETb.

PeraTe 3a1au Ha 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa u 3akoH KynoHa; Ha
JIBUYKEHUE U PABHOBECHUE 3aPSKEHHBIX YACTHUI B AJIEKTPUUYECKOM M MAarHUTHOM TOJIAX; Ha
pacyer HaANPsHKEHHOCTH, HaIpsHKeHUs, paboThl  BJIEKTPUYECKOTrO  MOJIA,
AIIEKTPOEMKOCTH, MAarHUTHOM MHIYKIMH, cuiibl JIopeHiia, cuiabsl Amrepa, Ha MPUMEHEHUE
dbopmyI1, CBA3BIBAIONIUX JJIMHY BOJHBI C YaCTOTOW M CKOPOCTHIO, NMEPUOJ KOJeOaHUM C
HUKJIMYECKON YaCTOTOW; HA IPUMEHEHHE 3aKOHA MPEJIOMIICHUE CBETA.

ITpou3BOANTH pacyeThl ANEKTPUUECKUX LIETIEN ¢ IPUMEHEHNEM 3akoHa OMa Juis
y4acTKa Y MOJHOM LIEMH W 3aKOHOMEPHOCTEN MOCIIEI0BATENBHOIO U IMAPAIEIBHOTO
COCIMHEHUS MPOBOJHUKOB (U3MEPSITh 3Pl FJIEKTPOHA).

[Tosp30BaThCA MUJUIMAMIIEPMETPOM, OMMETPOM HJIM aBOMETPOM, BBIIPSIMUTEIIEM
AIIEKTPUYECKOIO TOKA.
CoOuparb 31EKTpUYECKHE LIETH,

N3mepare DJIC 1 BHyTpEeHHEE CONMPOTUBICHHE UCTOYHUKA TOKA, U3MEPSTHh CHIIy TOKa
U HampsoKeHUs B LENsAX [EePEMEHHOro  TOKa, UCIOJb30BaTh  TpaHchopmarop
npeoOpazoBaHMs TOKOB U HaNpsbkeHU. M3MepsTh UTMHY CBETOBOM BOJIHBI.



OmnpenensaTe napameTp KojaeOaTeIbHOr0 KOHTYpa, €CJIM U3BECTHBI 3HAaUEHUE JIPYroro
ero mapamMeTpa M 4YacToTa CBOOOJHBIX KOJeOaHWM; pacCUMTHIBATH YaCTOTY CBOOOIHBIX
KoJIe0aHM B KOJI€OATENbHOM KOHTYPE C U3BECTHBIMU MapaMeTPaAMHU.

Keanmosas ¢uszuxa
VYyanuecs JOJKHBI 3HATb

[lonsitusi:  ¢otoH; (HoTO3PPEKT; KOPHMYCKYJIIPHO-BOJHOBOM Iyallu3M; siiepHas
MOJIeJIb aTOMa; SIIEPHbIE PEaKIUH, SHEPTUs CBS3M; PAJAMOAKTUBHBIN pacnaj; LenHas
peakuus JIeJeHUs; TEPMOsJIepHasi peaklus; dJEMEHTapHas 4YacTUlla; aTOMHOE SIIpo.
3akonsl (orodddekra; mnoctynarel bopa; 3aKoH paaMOaKTUBHOIO  pacnaja.
[IpakTnyeckoe MPUMEHEHHUE: YCTPOMCTBO W IPUHLIMI JCHCTBUA (poTodIEMEHTA;
OpUMEPbl TEXHUYECKOTO HCHOJIb30BaHUA (POTODJIEMEHTOB; IPHUHLMII CIIEKTPAIBHOTO
aHaJIN3a; IPUMEPBI MPAKTHYECKUX IPUMEHEHHUN CIIEKTPAJIIBHOIO aHAIN3a; YCTPOMCTBO U
IIPUHLINII IEUCTBUSA SACPHOTO PEAKTOPA.

VYyamuecs 10JKHBl YM e T b

Pemarp 3amaun Ha mnpuMeHeHHE (DOPMYT, CBS3BIBAIONIMX SHEPTUI0 M MMITYJIbC
(OTOHA € YaCTOTOW COOTBETCTBYIOIIEH CBETOBOM BOJIHBI.

Borunciare kpacHyro rpanuiy ¢otodddexra u 3HEepruro (OTO3JIEKTPOHOB Ha
OCHOBE YpaBHEHUSI DUHIITEIHA.

Onpenenste NPOAYKTHI SAEPHBIX pPEAKUMHA  Ha OCHOBE  3aKOHOB COXPaHEHUSs
AIIEKTPUYECKOTO 3apsiia U MacCOBOro uwucia. PaccuuThiBaTh 3IHEPreTHUUECKUN BBIXO]
AJICPHOY PEaKLUU.

OnpenensaTs 3HaK 3apsja UM HAPABICHUE ABMKCHUS 2JIEMEHTAPHBIX YaCTUIL 110 UX
Tpekam Ha (oTorpadusx.

Kpurtepyuu 1 HOpMbI OLIeHKH 3HAHUI 00y4al0IIUXCHA
O1eHKa YCTHBIX 0TBETOB 00Y4YaIOIINXCS
OuneHka 5 cTaBUTCS B TOM Cly4dae, €CJIM Y4YallUHCS MOKA3bIBAET BEPHOE MOHWMAaHUE
(U3UYECKON CYHIHOCTH PAcCMaTPUBAEMBbIX SIBIEHUW M 3aKOHOMEPHOCTEW, 3aKOHOB H
TEOpHUi, JAET TOYHOE OMNPEJCICHHE U HUCTOJKOBAHME OCHOBHBIX MOHSTUHA M 3aKOHOB,
TEOpHH, a TaKXKe MPABUIILHOE ONpeiesieHre (PU3NUECKUX BEIUYHMH, X SIUHUI] U CITIOCOOOB
W3MEPEHUS;, TPABUIBLHO BBINOJIHSAET YEPTEkKHU, CXEeMbl U TpadUKH; CTPOUT OTBET IO
COOCTBEHHOMY IUJIaHY, COMPOBOXKIACT paccka3 HOBBIMU MPUMEPAMHU, YMEET MPUMEHSThH
3HAHUS B HOBOW CHUTyallUd TMpU BBIIIOJIHEHUH MPAKTUYECKUX 3aJaHHUI; MOMXKET
YCTaHABIIMBATh CBSI3b MEXKY HM3y4a€MbIM M PAaHEE W3YUYECHHBIM MATEpHUAIOM IO KypcCy
bu3NKK, a TakKe C MarTepuajioM, YCBOCHHBIM MpPU HW3YYEHUU JPYTHUX TMPEIMETOB.
Ouenka 4 craBUTCS B TOM Clly4yae, €CJId OTBET YYEHUKA YIOBJIETBOPSIET OCHOBHBIM
TpeOOBaHMSIM K OTBETY Ha OILIEHKY 5, HO 0€3 MCIOJIb30BaHMs COOCTBEHHOTO TIaHa, HOBBIX
pUMEpPOB, 0€3 MPUMEHECHHS 3HAHWA B HOBOW CHUTyaluu, 0€3 MCIOJb30BAaHUS CBS3EH C
paHee M3YYCHHBIM MATEPUAJIOM, YCBOCHHBIM INPHU U3YYECHUHU APYTUX MPEIAMETOB; €CIU
yYaluiicss JONyCTHI OJIHY OIKUOKY WK He 00Jee IBYX HEAOUETOB U MOKET UCIPABUThH UX
CaMOCTOSITEJILHO WIN c HEOOJIbIIION MTOMOILBIO YUYUTEIIA.
Ouenka 3 cTaBUTCA B TOM Cilydae, €Cld y4alluics NPaBUIBHO MOHUMAET (PU3HUYECKYIO
CYIIHOCTh PacCMaTpPUBAEMBbIX SIBIICHUW W 3aKOHOMEPHOCTEH, HO B OTBETE€ HMEIOTCSA
OTJICJIbHBIC TIPOOENIbl B YCBOEGHWHM BOINPOCOB Kypca (U3UKH; HE TNPENsSTCTBYET
JaJbHEUIIIEMY YCBOCHHMIO IPOTPAMMHOIO Marepuasa, YMEET NPUMEHATh MOJIyYEHHBIE



3HaHUS TPU PEHICHHH NPOCTHIX 3aJad C HCIONb30BAHUEM TOTOBBIX (OpMyn, HO
3aTpyIHSETCS NpPHU PELIEHUH 3a/ad, TpeOyIoIUX MpeoO0pa3oBaHUsi HEKOTOPBIX (HOPMYJ;
JOMyCTUJI He Oojee ogHOW TpyOod M OAHOW HerpyOod omuOKku, HEe Oojee NBYX-Tpex
HErpyobIX HEJIOYETOB.
Onenka 2 cTaBUTCS B TOM CJIy4ae, €CJIM yYalluicsl He OBJaJe)l OCHOBHBIMU 3HAHUSIMU B
COOTBETCTBUM C TpeOOBaHMSIMM M JONYCTUJ OOJblle OIIMOOK M HEIO0YETOB, 4YEM
HEO0X0UMO s OLIEHKH 3.
Ounenka 1 craBuTCA B TOM Cily4ae, €CJIM YYEHHK HE MOKET OTBETUTh HU Ha OJIMH U3
MIOCTaBJICHHBIX BOIIPOCOB.

OneHKa NUCbMEHHBIX KOHTPOJbHBIX Pad0T

Ounenka 5 craButcs 3a paboTy, BBITIOJIHEHHYIO TIOJHOCTHIO 0€3 OMMOOK W HEAOYETOB._
Ouenka 4 craButcs 3a pabOTy, BBHIMOJIHEHHYIO MOJTHOCTHIO, HO MPHU HAJIMYUU HE Oosee
OMHOW  OomMOKM W  OJHOTO  HeJodyera, He  Oolee  TpeX  HEJOYETOB.
Ouenka 3 craButcs 3a paboTy, BBINOJHEHHYIO Ha 2/3 Bceld pabOThI MPaBUIBHO WIH MPU
JOMyLIEHUU He Oosiee OAHOU IpyOoi omMOKH, HEe OoJee Tpex HerpyObIX OmMOOK, OJHON
HerpyOOil OmMMOKM W TpeX HEJAOYEeTOB, MPU HAIWYUN YETHIPEX-TIATH HEJO0YETOB.
Ounenka 2 craButTca 3a paboTy, B KOTOPOH YMCIO OUIMOOK M HEIOYETOB IMPEBBICHIO
HOpPMY I OIEHKA 3 WM TPaBWIbHO  BBINIOJHEHO MeHee 2/3  paboThl.
Onenka 1 craButcs 3a pabOTy, HEBBIIIOJHEHHYIO COBCEM WJIM BBINOJIHEHHYIO C IPyObIMU
OIIMOKaMH B 3aJJaHUSX.

Ouenka 1a00paTOPHBIX PAdOT
OueHka S cTaBUTCS B TOM CiIydae, €CJIM yJalluiics BBITOIHUI paboTy B MOJIHOM 00beMeE €

coOI0ICHHEM HEOOXOAMMOM MOCIE0BATEILHOCTH MPOBENCHUS ONBITOB U M3MEPEHMIA;
CaMOCTOATEIILHO U PAILMOHAIBHO MOHTHPYET HEOOXOAMMOE O0OpYJOBAHME; BCE OMBITHI
IPOBOJUT B YCIOBHSIX M peXUMaxX, OOECIEYMBAIOIIMX TOJYyYEHUE NPABUIIbHBIX
pE3yNbTaTOB U BBIBOJOB; COOJIIOAAET TpeOOBaHUS MpPaBWJI OE30MACHOrO TPyJa; B OTYETE
MPaBUJIBLHO U AKKYPaTHO BBIMOJHSAET BCE 3aIIUCH, TaOIUIIbl, PUCYHKH, YEPTEKH, TPAPUKH,
BBIYHCIICHUS, MPaBUIIBHO BBITIOJTHSET aHaIu3 HOTPEIIHOCTEN.
Ounenka 4 cTaBUTCS B TOM Cllydae, €CJIM y4YalllUuiCs BBIIOIHUI pabOTy B COOTBETCTBUM C
TpeOOBaHUAMH K OLIEHKE 5, HO JOIYyCTHJI JBa-TpU HeJoueTa, He Oosiee 0JHON HerpyOoil
OILINOKH U OJITHOT'O HEJI0YeTA.
Ounenka 3 cTaBUTCS B TOM CiIyyae, €CJIM YYalUICs BBIIOIHII paboTy HE MOJHOCTHIO, HO
00BbEM BBITIOJIHEHHOW YacTU TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIE PE3YJIbTAThI U
BBIBOJIbI, €CIIM B XOJ€ MPOBEACHHUS OIbITa M U3MEPEHMH ObUIM JTOMYLICHBI OIIMOKH.
OueHka 2 cTaBUTCS B TOM ClIy4ae, €CJI YYalllUiCs BBIMOIHWI padOTy HE MOJHOCTHIO H
00BEM BBINOJHEHHON PaObOThI HE MO3BOJISIET ClIE€NaTh MPABUIbHBIE BBIBOJIbI, BHIYMCIICHHUS;
HaOJII0ICHUS POBOJIUIIHCH HEIPaBUIIbHO.
Ouenka 1 craBUTCS B TOM Ciyyae, €CIM Yy4YalllUiCsl COBCEM HE BBINOJHUI padoTy.
Bo Bcex ciyuasix oneHKa CHUXKAETCs, €CIIU yJalluiics He coOnofal TpeOoBaHUN MpaBUIl
0e30MmacHoro Tpy/aa.
Ilepeyennb omndok

I. I'pyOble omin0OKu

1. He3nanue ompeneieHU OCHOBHBIX IMOHSTHMN, 3aKOHOB, IPaBWJI, MOJIOKCHUN TEOPHHU,
dbopmyl, OOMIENPUHATHIX CHUMBOJIOB, O0O3HAUCHHS (PUIHYCCKUX BEIUYHH, CIUHMITY
WU3MEPEHUS.

2. Heymenue BBIJICIIATD B OTBETE IJIaBHOE.



3. HeymeHue mnpuMeHATHh 3HAHUS [Js pelIeHUs 3aJad U OOBACHEHHUS (PUINUECKUX
SBJICHUW; HENpaBWIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHL, 33JaHUS WA HEBEPHbIE
OOBSICHEHHUA X0Jla UX PEIICHMs], HE3HAaHUE MPUEMOB PEILICHU 3a/1ay, AHAJIOTUYHBIX paHee
pELICHHBIM B KJacce; OMIMOKH, IMOKA3bIBAIOLIME HEMpaBUIbHOE MOHUMAHHE YCIOBUS
3aJlayu WIH HEeMpaBUIbHOE UCTOJIKOBAHHE penieHusl.
4. Heymenue uuTaTh U CTPOUTH TpaduKM W  NPUHUUINHUAIBHBIE  CXEMBbI
5. Heymenue moarotoBuTh K paboOTe€ YCTAaHOBKY WM JabopaTopHOE OOOpYIOBaHUE,
IPOBECTU ONBIT, HEOOXOAMMBIE pacueThl WJIM HCHOJIb30BaTh IMOJIyYEHHbIE IaHHbBIE IS
BBIBOJIOB.

6. HeOpexnoe otHOmeHue K JgabopaTtopHOMY OOOPYIOBAaHUIO M H3MEPHUTEIHLHBIM
npubdopam.

7. Heymenue OIPELIEIIUTD MOKa3aHUs M3MEPUTEIILHOTO npuodopa.
8. Hapymenue tpeOoBaHuii paBui 0€30MaCHOrO TPY/ia IPHU BBIMOJIHEHUHU IKCIIEPUMEHTA.

I1. HerpyOnbie omnoKu
1. Herounoctu ¢GoOpMyIUpOBOK, ONpEAEICHU, 3aKOHOB, TEOpPUM, BBI3BAHHBIX
HEIOJHOTOM OTBETa OCHOBHBIX NPU3HAKOB ONpeAesnseMoro mnoHatusa. Ommoku,
BbI3BaHHBIE HECOOJIIOICHUEM YCIOBUH MPOBEAEHUS OIbITa WIK HU3MEPEHUH.
OmubKky B YCIOBHBIX O0OO3HAUEHUSX HA NMPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH

4epTexKei, rpadukos, CXEM.
2. Ilpomyck wiaM HETOYHOE HAMMCAaHUE HAUMEHOBAHWM €IUHUI] (PU3NUYECKHUX
BEJTUYMH.

3. HepannoHasbHbIM BEIOOP X0/1a PEIICHUSI.

II1. Henouetnl

« HepanmonanpHbple 3amucd TPU  BBIUMCICHUAX, HEPAMOHAIBHBIE TMPUEMBI
BBIYMCIICHU, TpeoOpa30BaHuil U pelleHus 3aay.

« Apudmernyeckue oMOKN B BEIYUCICHUSAX, €CIU ATH OIHUOKHU ITpyOO HE UCKaXKaIOT
PEaIbHOCTB MOJIyYEHHOTO pe3yiibraTa. OTAeNbHbIE IOTPEIIHOCTU B (POPMYIUPOBKE
BOIpOCA UM OTBETA.

« HeOpexHoe BBITIOJIHEHHE 3aIlUCE, YepTexel, cxem, rpaduxoB. Opdorpaduueckue
U NYHKTYallMOHHbBIE OUIMOKH.

Ilepeuennb yueOHO-METOAMYECKOT0 00ecTedeH .

YMK oobyuarwwiuxca ona 11-x knaccos:
1. ®dusuka 11 knacc: yueb. [{ns o6ieodpa3oBaTeIbHBX YUPEXKACHUN ¢ MPUIL. HA
AJIEKTPOH. HOocUTele: 0a30BbIi U ipoduil. ypoBuu /I'. SI. Mskuiues, b. b. Byxosiies,
B. M. Yapyrun; nog pea. H. A. IlapdentreBoit. — 21-e uzn. — M.: [Ipocsenienue,
2012.- 399c., 4 un.-(Knaccuueckuii Kypc).
2. ®muka: 10-11 ki.: moypodHoe IUIaHWpOBaHUE: KHHMra s yuurtens / B. ©.
[IIunos.- M.: IIpocsemenue, 2009.-125 c.
3. ®usuka. 10knace :aumaktudeckue matepuansl / A. E. Mapon, E. A. MapoH. — «-¢
u3., crepeorunHoe. —M. : Jlpoda, 2005.-143 c.
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4. ®uzuka. 3agaunuk.10-11 kn.: [Tocobue st oOmeodpazoBat. YupexaeHud. — M.:
Hpoda, 2010. — 192c¢.

5. @®uzuka 10 xnacc. Pa3HOypOBHEBBIE CaMOCTOATENbHbIE M KOHTPOJIbHBIE PAOOTHI.
M.: «Mnekcay, 2005. -192 c.: n.

YMK yuumena:
1. ®usuka 11 wmacc: yueb. s o0mieoOpa3oBaTeNbHBX YUPEXKICHUNM C TPHI. Ha
AJIEKTPOH. HOcHTele: 0a30BbId U ipoduit. ypoBuu /I'. SI. Msikumes, b. b. byxosiies,
B. M. Yapyrun; nog pea. H. A. Ilapdentrenoit. — 21-e uzn. — M.: [Ipocsernienue,
2012.- 399c., 4 un.-(Kimaccuueckuii Kypc).
2. @®usmka: 10-11 k.. moypouHoe IuTaHWpOBaHWE: KHUTa ana yuutens / B. .
[Inos.- M.: IIpocsemenne, 2009.-125 c.
3. ®usuka. 11 knacc :nupakruueckue Marepuansl / A. E. Mapon, E. A. MapoH. — «-e
u3j., crepeoruntoe. —M. : Jlpoda, 2005.-143 c.
4. ®uzuka. 3agaunuk.10-11 kin.: [Tocobue s oOieodpazoBat. YupexaeHud. — M.:
Hpoda, 2010. — 192c¢.
5. @®uszuka 11 knacc. Pa3HOypoBHEBbIE CaMOCTOATENbHbIE U KOHTPOJIbHbIE PAOOTHI.
M.: «Mnekcay, 2005. -192 c.: ni.

Cnmcok ureparypbl

. ®usuka 10 xmacc: yueb. [ oOmeoOpa3zoBar. YupexaeHuil: 0a30BbId U

npodunbubiit ypoBuu/I'. . Mskumes, b. b. byxosues, H. H. Coukwuii; mox pexa. B. 1.
Hukonaesa, H. A. IlapdentreBoit. — 18-e uzn. — M.: [Ipocsemenne, 2012.- 366¢.

. ®uzuka 11 xmacc: yueb. [na o6meoOpa3oBaTeNbHBX YUPEXKIECHUN C TpUI. Ha

ANIEKTPOH. HocHTele: 0a30BbIil U npoduia. ypoau /I'. . Mskuies, b. b. Byxosies,
B. M. Yapyrun; non pen. H. A. IMapdentseBoit. — 21-e u3a. — M.: IlpocsemnieHue,
2012.- 399c., 4 un.-(Knaccuueckuii kypc).

. Paboune nporpammel 7-11 kiacca. U3narensctBo «I'mobyc», Boarorpan,2009.

Ypokun (UMK ¢ TpUMEHEHHEeM WHGOPMAIMOHHBIX TEXHOJIOTHH. 7-11 Kiacchl.
Metoanueckoe mocodue ¢ MeKTPOHHBIM NpuiioxkenueM /3.B. Anekcanaposa u Jip. —
M. : «I'nmo6yc»,2009.-313 c.-(CoBpemeHHas 1IKOJIa).

I'opnosa JI. A. UnterpupoBannbie ypoku ¢usuku: 7-11 kmaccel. — M.: BAKO, 2009.-
144 c.- (Mactepckast yaurtenst GU3UKH).



	III. Оптика (17 ч).
	УМК обучающихся для 11-х классов:
	1. Физика 11 класс: учеб. Для общеобразовательнвх учреждений с прил. на электрон. носителе: базовый и профил. уровни /Г. Я. Мякишев, Б. Б. Буховцев, В. М. Чаругин; под ред. Н. А. Парфентьевой. – 21-е изд. – М.: Просвещение, 2012.- 399с., 4 ил.-(Классический курс).
	2. Физика: 10-11 кл.: поурочное планирование: книга для учителя / В. Ф. Шилов.- М.: Просвещение, 2009.-125 с.
	3. Физика. 10класс :дидактические материалы / А. Е. Марон, Е. А. Марон. – «-е изд., стереотипное. –М. : Дрофа, 2005.-143 с.
	4. Физика. Задачник.10-11 кл.: Пособие для общеобразоват. Учреждений. – М.: Дрофа, 2010. – 192с.
	5. Физика 10 класс. Разноуровневые самостоятельные и контрольные работы. М.: «Илекса», 2005. -192 с.: ил.
	УМК учителя:
	1. Физика 11 класс: учеб. Для общеобразовательнвх учреждений с прил. на электрон. носителе: базовый и профил. уровни /Г. Я. Мякишев, Б. Б. Буховцев, В. М. Чаругин; под ред. Н. А. Парфентьевой. – 21-е изд. – М.: Просвещение, 2012.- 399с., 4 ил.-(Классический курс).
	2. Физика: 10-11 кл.: поурочное планирование: книга для учителя / В. Ф. Шилов.- М.: Просвещение, 2009.-125 с.
	3. Физика. 11 класс :дидактические материалы / А. Е. Марон, Е. А. Марон. – «-е изд., стереотипное. –М. : Дрофа, 2005.-143 с.
	4. Физика. Задачник.10-11 кл.: Пособие для общеобразоват. Учреждений. – М.: Дрофа, 2010. – 192с.
	5. Физика 11 класс. Разноуровневые самостоятельные и контрольные работы. М.: «Илекса», 2005. -192 с.: ил.
	1. Физика 10 класс: учеб. Для общеобразоват. Учреждений: базовый и профильный уровни/Г. Я. Мякишев, Б. Б. Буховцев, Н. Н. Соцкий; под ред. В. И. Николаева, Н. А. Парфентьевой. – 18-е изд. – М.: Просвещение, 2012.- 366с.
	2. Физика 11 класс: учеб. Для общеобразовательнвх учреждений с прил. на электрон. носителе: базовый и профил. уровни /Г. Я. Мякишев, Б. Б. Буховцев, В. М. Чаругин; под ред. Н. А. Парфентьевой. – 21-е изд. – М.: Просвещение, 2012.- 399с., 4 ил.-(Классический курс).
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