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AHHOTauuA paboueit nporpammbl no pusuke ana 11 knaccos
yuutenb Flambypr O.E.

Astop nporpammsbl: I'.SI.Mskuies. Kypc noctpoen Ha 0cHOBe 0a30BOI IPOrPAMMBI.
[IpenonaBanue Beaetcs no yueOHuky: .. Mskumes, b.b.byxosues, H.H.Cotckuii.
®uzuka — 11, M.: IIpoceemienue, 2004 r. [IporpamMmma paccuntana Ha 3 4yaca B HEAEIIO.



MNOSCHUTEJIbHAS 3AIINCKA.
HopMaTHBHBIMU TOKYMEHTAMH /IJIsl COCTABJIEHHSI padoyeii MporpaMMbl sIBJISIHOTCS:

e basucHeli y4eOHBIH TUTAaH 00IIe00pa3oBaTeNbHBIX yupexaeHuit Poccuiickoit  deneparum,
YTBEPKICHHBIN npukazoM Munobpazosanus PO Nel312 ot 09.03.2004;

o denepanbHbBIl KOMIIOHEHT TOCYAapCTBEHHOTO CTaHAapTa o0iero oopa3oBanus, yrBepkaeHHbIH MO
P® ot 05.03.2004 Ne1089

e [IpumepHble MporpamMMbl, CO3JaHHbIE Ha OCHOBE (PeaepalbHOTO KOMIIOHEHTa TOCYIapCTBEHHOIO
00pa3oBaTEeNBbHOIO CTAHAPTA;

o OecnepanbHbIl NEpeYeHb YYEOHUKOB, PEKOMEH/IOBAHHBIX (JIOMYIIEHHBIX) K KCIIOJIB30BAaHUIO B
00pa3oBaTeILHOM IpoIecce B 00Pa30BaTEIbHBIX YUPEKICHHUSX, PEATU3YIOIIUX POTrPaMMBbl 00IIETO
obpazoBanus B 2016 —2017 yueOHOM TOY.

e TpeOoBaHMs K OCHAIIEHUIO O0OPa30BaTENLHOIO MpoIlecca B COOTBETCTBUU C COJACPIKATEIBHBIM
HAIlOJJHEHUEM  y4eOHBIX  MpeaMeToB  (elepajbHOro  KOMIIOHEHTa  TOCYAapCTBEHHOTO
00pa3oBaTEeNBHOTO CTAHJAPTA.

Pabouas mporpamma mo ¢usmuke paspaborana s 11 kmacca Ha ocHoBe mporpammbl — B.C.
Jlanowenkosa u O.B. Kopwynosou. JlaHHasg mnporpamMma COJIEpP>KUT BCE TEMbl, BKIIOUYCHHBIE B
benepanbHBIE  KOMIIOHEHT COJIEp)KaHHsI OOpa3oBaHMS: MEXaHHKa, MOJIGKYJsipHas ¢u3UKa U
TEPMOJUHAMHUKA, dJIEKTPOJUHAMIKA, KBaHTOBAas (u3nka (aToMHas (pu3nka v pu3muka aTOMHOTO s/Ipa).

Pabouass mporpamMma cocTaBli€Ha C Y4YETOM pPa3HOPOJHOCTH KOHTMHIEHTa Yy4YallluXCs
HenpoUIMPOBaHHON cpenHel mKoibl. DeaepanbHbI 0a3UCHBIA y4eOHBIN TUIaH Ui 00pa30BaTENbHbBIX
yapexxnenuii Poccuiickoit ®@enepanuu otBoauT 136 WacoB s 00s3aTeNbHOTO U3YYCHHUsS (PU3UKH HA
0a30BOM ypOBHE CTYNEHH CpefHero (moiaHoro) obuiero oopazosanusi. B Tom uucne B X u XI kiaccax mo
y4eOHBIX YacoB W3 pacuera 2 y4eOHbIX 4yaca B Heaemto. LIIKombHBIM y4eOHBIM IUIAHOM Ha H3y4eHHUE
¢bu3uku B cpenHe mkoie Ha 6a30BoM ypoBHe oTBoauTcsa 204 yaca, B TOM UHMCIIe Ha MPAKTHYECKUE U
naboparopusie padoTsl - 10 gaco. B Tom uucie B 10 kimacce - 102 gaca, B 11 kiacce - 102 yueOHBIX yaca
u3 pacuera 3 y4eOHbIX yaca B Henenro. [loaToMy oHa OopHeHTHpOBaHA HA U3y4YeHHE (PU3UKHU B CPEAHEH
LIKOJIE Ha YpOBHE TpeOOBaHUN 0043aTEIbHOTO MUHUMYMa COJIEp KaHUsI 00pa30BaHUs U, B TO XKeE BpeMs,
JlaeT BO3MOXXHOCTh YU€HHKaM, HHTEpeCYIOIMcs (PU3UKON, pa3BUBATh CBOM CIIOCOOHOCTH MPHU U3YYECHUU
JAHHOTO IIpe/IMETa.

. B xauecTBe OCHOBHBIX Y4€OHUKOB B35T KOMIUIEKT yueOHuKOB MsikuiieB I'.51., ByxoBues b.b., Cotckuii
H.H.. ®uzuxka 10,11 xmaccsl, M.: [Ipocsemenue, 2012 r., A.Il. PeimkeBuy COopHEK 3a1a4 110 (puzuke M.
Hpoda 2011 r.

O0mas xapakTepucTHKa yueOHOro npeamera
3HayeHne (U3UKU B IIKOJIBHOM OOPa30BaHUU ONpeAessieTcs posiblo (PU3NYECKOHM HAyKH B JKU3HHU
COBPEMEHHOr0 0O0IlleCcTBa, €€ BIUSHUEM Ha TEMIbl pPa3BUTUS HAYYHO-TEXHHUYECKOIro IIporpecca.
OOyuenue ¢u3uMKe BHOCUT BKJIAJ B MOJUTEXHUUYECKYIO MOATOTOBKY IYTEM O3HAKOMJIEHHUS y4alllUXCs C
[JIaBHBIMM ~ HalpaBlICHUSMH Hay4YHO-TEXHHYECKOro Mmporpecca, (U3MUYECKUMH OCHOBAMHM pabOTHI
npuOOPOB, TEXHUYECKHUX YCTPOMCTB, TEXHOJOTHMUECKMX YCTaHOBOK. Pu3Mka Kak Hayka o HauOolee
OOIIMX 3aKOHAX MPUPOJbI, BBICTyNas B KayecTBE Y4EOHOIO IpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN
BKJIQJl B CUCTEMY 3HaHMH 00 okpyxaromeM mupe. OHa pacKpblBaeT pojb HayKHM B SKOHOMHMYECKOM M
KyIbTYPHOM  pa3BUTHM  OOLIeCTBa, CHOCOOCTBYeT (OPMHPOBAHUIO COBPEMEHHOIO  HAy4YHOTO
MUpPOBO33peHus. s pemeHus 3agady (HOPMHUPOBAHHUS OCHOB HAYyYHOTO MHUPOBO33PEHHUS, Pa3BUTHUS
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEN M MO3HAaBaTENIbHbIX WHTEPECOB IIKOJBHUKOB B IMPOILECCE M3YUCHUS
(GU3MKN OCHOBHOE BHHMAaHHE CJENyeT YAESATh HE Mepejadye CyMMbl TOTOBBIX 3HAHUH, a 3HAKOMCTBY C
METOJIaMU HAay4HOTO IMO3HAHUS OKPYXAIOIIEr0 MHUpPa, MOCTAHOBKE MpoOsieM, TPeOYIOIINX OT ydaliuxcs
CaMOCTOSITEJILHOM IEATENBHOCTH 110 UX Pa3peleHUIO.

HN3yuyenue ¢puznku B cpeaHux (MOJHBLIX) 00pa3oBaTebHBIX YUpPE:KIEHUSIX HA 0a30BOM YpOBHe
HANPABJICHO HA JOCTHKEHHUE CJICeAYIOIINX LeJIei:

e OCBOEHHE 3HAHMI O METOJIaX HAYYHOI'O [MO3HAHUS IPUPOJIbI; COBPEMEHHON (pU3NUeCcKOl KapTHHE
MHpa: CBOMCTBaX BELIECTBA W IIOJI, HPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
JUHAMHYECKUX M  CTaTHUCTUYECKUX 3aKOHaX MPHUPOJABI, JJIEMEHTapHbIX 4YacTULAX U
(GyHIaMEHTAIbHBIX B3aWMOJICHCTBUAX, CTPOEHHUM M HBOJIONMU BceneHHOH; 3HAKOMCTBO C
OCHOBaMHU (PyHJaMEHTaJbHBIX (PU3MUECKUX TEOpUH: KJIACCUYECKOW MEXAaHHKH, MOJEKYISpPHO-
KMHETUYECKOW TEOpUH, TEPMOINHAMUKH, KIIACCUUECKOM AJIEKTPOJINHAMUKH, CIIELIMAILHON TeOpUn



OTHOCHTEIBHOCTH, KBAHTOBOI TEOPHU

OBJIa/IeHHe YMEHHMSIMH TPOBOJIUTH HAOJIOAEHUS, IUIAHUPOBATh M BBIIOJIHATH IKCIIEPHUMEHTHI,
BBIJIBUTaTh THUIIOTE€3bl M CTPOUTH MOJENIM, NPUMEHATH IIOJYYCHHBIC 3HAHHUS 10 (U3UKE UL
OOBSICHEHUSI PAa3HOOOpPA3HBIX (U3NYECKUX SBICHUH M CBOWCTB BEIIECTB; MPAKTUYECKOTO
UCTIONIb30BaHUS  (U3MYECKUX 3HAHMH; OLIEHMBAaTh JOCTOBEPHOCTh E€CTECTBEHHOHAYYHOU
uH(pOpMAINH;

NpUMeHeHHe 3HAHUH 1o ¢u3uke Ui OOBSICHEHWS SBICHHH NPHUPOABI, CBOMCTB BEIIECTBA,
MPUHIUIIOB Pa0OThl TEXHHUUYECKUX YCTPOMCTB, pelieHus (PU3NUECKUX 3a]ad, CaMOCTOSTEIHLHOTO
NpUOOPETEHUS] M OLEHKH JOCTOBEPHOCTH HOBOW HWH(OpManuu (GHU3MYECKOTO COJCpIKaHHS,
WCTIOJB30BAHUSI COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHHA Ui IOWMCKA, NepepaboTKu H
IpeabsSBICHNs y4eOHON M HAy9IHO-TIOMYJIIPHON HHPOPMAIMK 1O PHU3HKE;

Pa3BUTHE NMO3HABATEJIbHBIX HHTEPECOB, HHTE/JIEKTYAJTbHbIX H TBOPYECKUX CIOCOOHOCTEH B
nporecce pemeHns (U3NYECKUX 3aJad U CaMOCTOATEIIFHOTO MPUOOpPETeHUs] HOBBIX 3HAHUI M
yMeHUH 1Mo (PU3MKE C MCHOJIB30BAHUEM PA3IMYHBIX MCTOYHUKOB MH(OPMAIMU M COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTHI; BBIIIOJIHEHHS SKCIEPHUMEHTAIBHBIX HCCIECJOBAHHUM, MOJTOTOBKH
JOKJIaJ0B, pehepaToB U JIPyrux TBOPUECKUX padoT;

BOCIIUTAHUE YOEXKICHHOCTH B BO3MOXKHOCTH IIO3HAHMS 3aKOHOB IPHPOABI;, HCIOIb30BAHUS
JIOCTIDKEHUM (HU3MKM Ha Onaro pasBUTHS YEIOBEUECKOW NMBUIIM3AIMK; HEOOXOIMMOCTH
COTPYJHHYECTBA B IPOLIECCE COBMECTHOTO BBINMOJIHEHUS 331ad, YBaKHUTEIBHOTO OTHOLICHUS K
MHEHHIO OIMOHEHTA MPHU 00CYXIEHUHN MPOOJIEeM eCTECTBEHHOHAYYHOTO COAEP)KaHuUs; TOTOBHOCTH
K  MOpPaIbHO-3TUYECKOW  OICHKE  HCIOJb30BAaHMS  HAyYHBIX  JIOCTIDKCHHMH,  YyBCTBa
OTBETCTBEHHOCTH 3 3aIUTY OKPY>KaIOIIEei cpes;

HCMO0JIb30BAHUE MPHOOPETEHHBIX 3HAHMI M YMEHMI{ [T PeIICHUs TPAKTHUECKHUX, )KU3HEHHBIX
3a7a4, PalMOHAIBHOIO IPHUPOAONOJIB30BAHUS U 3aIUTHl OKpYXAMOLIeH cpeapl, oOecriedeHHs
0€30MacHOCTH KU3HEIEATEIHHOCTH YeJIOBEKa M O0IIECTBA.

Oﬁmeyqeﬁﬂble YMEHUSA, HABBIKH U CIocoobl HEATCJIbHOCTH

To3nasamenvras oesmenbHOCb:

WCIOJIb30BaHUE IS MO3HAHUS OKPYXAIOIIET0 MHUpPa Pa3IHYHbIX €CTECTBEHHOHAYYHBIX METOJIOB:
Ha0JII0IeHNE, H3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHNUE;

dbopMupoBaHHE yMEHUU pa3nuyaTh (PaKThl, TUMOTE3bl, MPUYHMHBI, CIEACTBUA, JOKA3aTeIbCTBA,
3aKOHBI, TEOPHH,

OBJIaJICHHE aJIEeKBATHBIMH CIIOCO0AMU PEIICHHS TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX 3a/1a4;
MpUOOpEeTEeHNEe OIbITa BBIABIKEHUS THUIOTE3 Uil OOBSICHEHHUS M3BECTHBIX (PAKTOB W
AKCIEPUMEHTAIbHON MTPOBEPKH BBIIBUTAEMbIX THIIOTES.

Hnghopmayuonno-xommyHuxamusHas 0esamenbHoCmy.:

BJIaJICHUE MOHOJOTHYECKON M JHaJIOrd4ecKoM PpCYbIO. CnocoOHOCTh OHUMATH TOYKY 3pCHUA
CO6€C€I[HI/IK3 W IIpU3HaBaThb IMPaBO HAa MHOC MHCHHC,

HUCIIOJIb3OBAHUC [JId PCHICHUA IMO3HABATCIIbHBIX W KOMMYHHUKATUBHBIX 3a/lda4 Pa3JIMYHbIX
NCTOYHHUKOB I/IH(l)OpMaIII/II/I.

Pedghnexcusnas desmenvrHocms:

BJIAICHUC HABbBIKAMU KOHTPOJA H©W OLCHKHU CBOCH ACATCIIBHOCTH, YMCHUCM TIPCABUACTDH
BO3MOJXKHBIC PE3YJIbTAThl CBOUX HeﬁCTBHﬁZ

opraHuzanusa y‘~I€6HOI>’I ACATCIIBHOCTH: MMOCTAHOBKA LCJIHU, INJIAaHUPOBAHUC, ONPCACICHUEC ONTUMAJIBHOI'O
COOTHOHICHUA TEJIN U CPCACTB.

YuyeoHO-TeMaTHUeCKUH IJIAaH 110 Kypcey duzuku 10- 11 kaace. (3 4 B Hee11o).

Paznen Tema pa3aena KoauuectBo | JlaGoparopHas padora CamocrosiTeIbHasI KoHTpoJabHas p:
4acoB pa6ora
OcHOBBI 14
JIEKTPOANHAMH
KH
(mponoJisKeHne)
MarnuTtHOe 1oJie 7 Nel no teme
«MarHuTHOE 1oJie.




DneKTpoMarHuTHAs 7 Ne 1. HM3yuenue siBieHus Nel o Teme «DIEKTPOV
UHIYKIUS AIEKTPOMArHUTHOMN WHIYKIUS.
WHAYKIUU
Konedoanus u 36
BOJIHBI
Mexanuyeckue 6 Ne 2. Omnpenenenue No2 1o teme
KoJieOaHus YCKOPEHHUSI CBOOOTHOTO «MexaHu4eckue
MAJCHUST TP TOMOIIM |KOJCOaHUS.
MasiTHHKA
DNeKTPOMarHUTHBI 7 No2 o remam «MexaHu
¢ KoJcOaHus. 9JIEKTPOMArHUTHBIE KOJI
[Ipoussoactso,
nepenada u
HCTIOB30BaHNE
3JIEKTPUYECKOMN
SHEPTUU
Mexanmnueckue 3
BOJTHBI
OIeKTPOMAarHUTHEI 3 Ne3 o Teme «OcHOBHBIE ».
€ BOJIHBI XapaKTCPUCTHKH,
CBOMCTBA U
HCIIOJIb30BaHHUE 3JIEK-
TPOMATrHUTHBIX BOJIHY.
Onruka 21
CBeToBbIE BOJHBI 15 Ne 3. Hsmepenue 10 TeME Ne3 mo teme «CBETOBB
nokasatess npeaomieHus |«I'eomerpudeckas
CTEKJIa. OTITHKA.
Ne 4. Ompenenenue
OIITUYECKOM CHITBI |
(hOKYCHOTO pacCTOSHUS
coOMparomiei JINH3BL.
Ne 5. Msmepenue niuHbI
CBETOBO BOJTHBI
DJIeMEeHTHI TeOpUHU 4
OTHOCHTEIIEHOCTH
Uznydenue u 2
CIICKTPHI
KBanroBasn 27
(puzuka
CBeToBbIE KBaHTbI 7 Ne4 o reme «CBeTOBBIE
ATtomHas duznka 20 Ne5 mo teme «ATom 1 a
®u3nka aTOMHOTO SIAPO».
spa.
DneMeHTapHbIe
YaCTHUIIBI
Crpoenne n 4 Pemenne tectoB ET'D
IBOJIIOIHS
Bcesennoii
IloBTOpEeHHneE 17

TexHos0rus 00yueHus

B xaxaplit pazaen Kypca BKIIOYEH OCHOBHOM MaTepua, TITyOOKOTO U MPOYHOTO YCBOCHHSI KOTOPOTO
cienyeT J0OMBATHCS, HE 3arpyxkas MaMATh YYaIluXcsi MHOKECTBOM 4YacTHBIX (akToB. Hekoropsie
BOIIPOCHI Pa3JIeJIOB yYal[uecs JOJKHBI PaCCMAaTPUBATh CAMOCTOSTENBRHO. HEKOTOpbIE MaTepralibl Jar0TCA
B BUE Jekimid. B ocHOBHO# Matepuan 11 kimacca BXoAsT: yueHHe 00 3JIEKTPOMArHUTHOM TOJIE, SIBJICHUE
AJIEKTPOMArHUTHOM MHAYKLIMH, KBAaHTOBBIE CBOWCTBAa CBETA, KBAaHTOBBIE IOCTyJlaTbl bopa, 3akoH
B3aMMOCBSI3M MACChl U SHEPTrUH. B OCHOBHOW MaTepHal TakKe BXOJIAT BaXKHEUIIINE CIEICTBUS U3 3aKOHOB
U TEOpHil, UX MpaKTUYECKOe MpUMeHeHne. B 00y4eHnn oTpakeHa pojib B Pa3BUTHH (PU3MKU U TEXHUKU



cneayromux ydenbix: J.X.Jlenma, J[.Makcemia, A.C.IlomoBa, A.JitHmreiina, A.I'.Ctonerona,
M.ITnanka, 9.Pezepdopna, H.bopa, .B.Kypuarosa.

Ha nossimenne 3¢)(eKTUBHOCTH YCBOEHUSI OCHOB (PM3MUYECKOM HAyKH HAINpPaBJIEHO HCIIOJIb30BAaHHUE
MPUHIUIA TeHepaIn3alui y4eOHOro MaTepuaa — TaKoro ero oTéopa M Takoi METOAMKH MpernoAaBaHus,
IPU KOTOPHIX IJIaBHOE BHMUMAHUE YAEJIEHO M3YUYEHHIO OCHOBHBIX (DAaKTOB, MOHATHUH, 3aKOHOB, TEOPUH.
Harmsimnocts mpenofaBanus (U3UKM M CO3JAaHHE YCIOBUM HAWIyYLIer0 MOHUMAHHS y4YaIlUMHUCS
(Gu3n4ecKoil CyIIHOCTH H3y4aeMOro MaTepuaja BO3MOXKHO uepe3 NPUMEHEHHE JAEMOHCTPALUOHHOTO
sKcnepuMenTa. llepeueHp AeMOHCTpaUUii HEOOXOMUMBIX [UIS OpPraHM3ALWU HATJIATHOCTH Y4eOHOTO
mporecca Mo KaXJIOMy pas3fely yKa3aH B IporpaMme. Y OOJIBIIMHCTBA YYalIMXCS JIOMa B JINYHOM
MOJIb30BaHUM HMEIOT KOMIIBIOTEPHI, YTO JaeT BO3MOXHOCTH PACIIMPSTh MOHATHHHYIO 0a3zy 3HaHUIA
yyalluxcs MO Pa3IuuHbIM pa3genam Kypca ¢usuku. HMcnonp3zoBaHue oOy4arolUX Mporpamm
pacroyio)keHHBIX B oOpas3oBarenbHbIX VHTepHeT-caiitax  wim wucnons3oBanne CD — guckoB ¢
obyuyaromumu nporpammamu («OKuBast ¢usmka», «OTkpbITasg (U3MKa» U Op.) CO3AAET YCIOBHS JUIs
(dbopMHUpOBaHUS YMEHHI TPOBOAUTH BUPTYATbHbIN (PU3HMUECKUI SKCIIEPUMEHT.

3agaun  Qusnueckoro 0o0pa3oBaHMs ~ PEIIAIOTCA B MPOLIECCE  OBJIAACHUSA  LIKOJbHUKAMU
TEOPETUYECKHUMHU M TPUKIIATHBIMU 3HAHUSAMH MIPU BBHIIIOJHEHUHU Ja00paTOPHBIX paboT M PELICHUH 3a1ad.
Pemenune ¢u3znueckux 3azad JAOJDKHO MPOBOAUTHCA B ONTUMAJIBHOM COYETAHHUHU C APYIMMU METOJaMHU
oOyuenus. IIpu pemennn 3amgay TPeOYIOUIMX MPUMEHEHHUE HECKOJIBKUX 3aKOHOB, YUHUTENb IMOKA3bIBACT
oOpasell pelleHus TaKUX 3aJad M IOpeylaraeT MoAoOHble 3aJaud Jjs JOMallHero peuieHus. Jlns
yUaluXcs UCTBITHIBAIOIINX 3aTPYAHEHNUE B PELIEHUH YKa3aHHbBIX 337a4 OPraHU3YIOTCS WHIAUBUAYAJIbHbIE
KOHCYJIbTaIUH.

[IporpamMma npenycmarpuBaeT ucrosib3oBaHue MexayHapoaHoit cucremsl eaunun (CH), a B psane
CJIy4aeB U HEKOTOPHIX BHECUCTEMHBIX €IMHUIL, JOMYCKAEMBbIX K IPUMEHEHHUIO.

OcHOBHOM yueOHBII MaTepua TO0JHKEH OBITh YCBOCH YUaIIMMUCS Ha YpoKe. ITO TpeOyeT OT yuuTels
IIOCTOSIHHOTO NPOJYMBIBAHUS METOAMKH IPOBEJCHUS ypOKa: M3JI0)KEHHE HOBOI'O MaTepHuaia B ¢opme
Oeces WM JICKIUH, BBIIBUKCHNE YUEOHBIX MPOOJIEM; IMPOKOE UCTIONBb30BaHUE yIeOHOTO SKCIIEPUMEHTA
(1leMOHCTpaIMOHHBIE ONBITHI, (PPOHTANIbHBIE JTAOOPAaTOPHBIE PAOOTHI, B TOM YMCJIE U KPAaTKOBPEMEHHBIE),
camocTosTeNnpHas padbora ydamuxcs. Heo0Xxoaumo coBepiieHCTBOBAaTh METO bl TOBTOPEHUS U KOHTPOJIS
3HaHUH ydaluxcs, ¢ TeM, YTOObl OCHOBHOE BpeMs ypoKa ObLIO MOCBSILEHO O0BSICHEHUIO U 3aKPEIICHUIO
HOBOTro Marepuayia. IToroBple KOHTPOJIbHBIE pA0OThI MPOBOAATCS B KOHIIE U3yYEHHUSI COOTBETCTBYIOILETO
paszzaena. Bee 310 criocoOCTBYET pelIeHHIO KIII0OUEBOH MPOo6IeMbl — MOBBILICHUIO 3()()EKTUBHOCTH YPOKa
buzuku.

IIpu mpemnopaBaHUM MCIONB3YIOTCS: KJIACCHO-YpOUHas CHCTeMa; JIabopaTOpHble U IMPAKTUYECKHE
3aHATHS; IPUMEHEHUE MYJIbTUMEINITHOTO MaTepraa; pelieHne SKCIIepUMEHTaIbHBIX 3aay.

Coaep:xanue kypea 11 kaace

DJIeKTPOANHAMHUKA
DJIEKTPOMATHATHASL MHAVKIMA (TIPOIOTKEHHUE)
MaruutHoe nosie. Bexktop maruutHoi unaykuuu. Cuna Amnepa. Cuna JlopeHiia. MarHuTHble cBOWCTBa
BEUIECTBA. OJIEKTPOMAarHUTHAasT MHIYKIUSA. 3aKOH DSJIEKTPOMAarHUTHOM MHIAYKIUH. CaMOMHIYKLIHS.
NHayKTUBHOCTE. DHEPTUsi MAarHUTHOTO TIOJISL.
JlabopaTopnasi padora Nel: «3y4yeHne siBJIeHUS JIEKTPOMATHUTHOM MHAYKIHH.
JleMOHCTpanuu:
e BsaunMmopnelicTBHE NapajuIeIbHBIX TOKOB.
JleficTBME€ MarHUTHOTO I0JIS Ha TOK.
YCTpOUCTBO U IEUCTBUE aMIIEpMETpa U BOJIBTMETPA.
OTKJIOHEHNE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.
ONeKTpOMarHUTHAsE MHIYKIIHSL.
ITpaBuio Jlenna.
3aBucuMocTh J/]C MHAYKIIMHM OT CKOPOCTH U3MEHEHHsI MATHUTHOT'O ITOTOKA.
CaMOMHYKIIHSI.
3aBucumocts D/IC caMOMHIYKIUU OT CKOPOCTH M3MEHEHHS CHJIbI LIETM U OT MHAYKTUBHOCTH
IIPOBO/IHUKA.
3namsb. TOHSTHUS: MarHUTHOE IOJI€ TOKAa, MHAYKLHS MArHUTHOTO TMOJS, AJIEKTPOMarHuWTHas
MHAYKIMS, 3aKOH JJIEKTPOMAarHUTHOW WMHIYKIUH; MpaBwio JleHna, caMOMHIYKIUS; WHIYKTUBHOCTb,
3JIEKTPOMArHUTHOE TI0JIE.




[IpakTyeckoe TNpUMEHEHHUE: 3JICKTPOU3MEPHUTENIbHbIE MPUOOPHI  MarHUTOAIEKTPUUYECKOM
CUCTEMBI.

Ymemyp: pemarh 3amauM Ha pacyeT XapaKTEPUCTUK JIBIKYLIETOCS 3apsijia WIM MPOBOJHUKA C
TOKOM B MarHUTHOM TIOJI€, OTIPEENIATh HANpaBlieHUuEe W BenudnHy cuil JIopeHna u Ammepa, OObICHSThH
SIBJICHUE D3JICKTPOMArHUTHONM MHIYKIMM U CAMOWHIYKIIMH, pelaTh 3a/adyd Ha MPUMEHEHHE 3aKOHA
AJIEKTPOMAarHUTHOM MHIYKIIMH, CAMOMHIYKIIMH.

KoJie0anus ¥ BOJHBL.

Mexannueckue konebanus. CBoOomHble KonebaHus. MaremMaTnyeckuid MasTHUK. ['apMoHMuYeckue
KojeOaHus. AMIUIMTYAA, NMEepHoJ, 4acToTa U ¢a3za kojeOanui. BoiHyxaennoie koneOanusi. Pezonanc.
ABTOKOIE0AHUSI.

DJIeKTpHYecKHe KOoJIeOaHus.

CBobonnbie Konebanusi B KonedaTenbHOM KOHType. llepmon cBOOOAHBIX 3IEKTPUUYECKUX KOJICOaHUU.
Breinyxnennsie koneOanus. [lepeMeHHBIH 2JIEKTpUUECKH TOK. EMKOCTP M HMHAYKTHMBHOCTH B IICTIH
IIEPEMEHHOT0 TOKa. MOIIHOCTD B LIeIM IEPEMEHHOT0 TOKA. PE30HaHC B 2JIEKTPUYECKOM LIETIH.
[IpousBoncTBO, mepefadya U MOTPeOJICHHE DIEKTPUUECKON sSHepruu. ['eHepupoBaHUE 3IEKTPUUYECKOM
sHep- run. Tpanchopmarop. [lepenada aneKTpudecKoil SHEPTUH.

Mexannyeckue  BOJHBL. [IpogonpHbie U monepeunble BoyiHBL.  JlnmHa  BonHBL.  CKOpOCTH
pacrpocTpaHeHHs BOJHBI. 3BYKOBbIe BOJHBI. WHTepdepentus Bonu. [Ipunnun [oiirenca. dudpakuus
BOJIH.

DJEeKTPOMATHUTHBIE BOJHBI. l31ydeHue snekTpoMarHUTHbIX BOJIH. CBOMCTBa 3IEKTPOMAarHUTHBIX
BouH. [Ipunnumne! paguocsssu. TeneBuueHue.

JlabopaTopHas padora Ne2: «OnpenejieHue yCKopeHHsl CBOOOTHOI0 NMaleHUs1 PH MOMOIIH
MAaSITHUKAY.

JeMoHCcTpaLUM:

o CB00O/IHBIE AJIEKTPOMArHUTHbBIE KOJIe0aHHUsI HU3KOM YacTOThI B KOJIEOATEIbHOM KOHTYpE.

o 3aBUCUMOCTh YaCTOThl CBOOOIHBIX 3JEKTPOMArHUTHBIX KOJEOAHUH OT 3JEKTPOEMKOCTH H
MHIYKTUBHOCTH KOHTYpA.

o HesaTyxaromue 31eKTpoMarHuTHbIE KoJieOaHusl B reHepaTope Ha TpaH3UCTOpe.

o [losydyeHne nepeMeHHOro TOKa IIPY BpalllcHUH BUTKA B MATHUTHOM I10JIE.

o YCTpoicTBO U MPUHIMIT AEHCTBHS FeHepaTopa ePEMEHHOr0 ToKa (Ha MOJIENHN).

o OcuorpaMMsl IEPEMEHHOIO TOKA

. VY CTpoicTBO 1 NPUHIIMII AEUCTBUS TpaHchopmaTopa

o Ilepenaya DIEKTPUYECKOM DHEPrUM HA PACCTOSHME C MOIIBIO IOHMXKAIOMIETO U
MOBBIIIAIOIIETO TPaHCPOpMaTOpa.

o ONEeKTpUUECKUN PE3OHAHC.

. W3nyuenune v npuem 3JeKTPOMAarHUTHBIX BOJIH.

. Monaymsuus U 1eTeKTUPOBaHNE BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

3namsp: TOHATUSA: CBOOOJHBIE U BBIHY)KICHHBIE KONEOaHUS, KOJEeOATENbHBI KOHTYP;
MepEMEHHBIN TOK; PE30HAHC, SJICKTPOMArHUTHAs BOJIHA, CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.

[TpakTHdeckoe MPUMEHEHHE: TeHEpaTop MEePEeMEHHOr0 TOKa, CXeMa paauoTene(OoHHON CBs3H,
TEJEeBUICHHUE.

Ymems: V3MepsTh cuily TOKa W HampsDKEHHE B IEMNSAX IMEPEMEHHOro Toka. Mcmosb3oBaTh
TpanchopmaTop Juisi TIpeoOpa3oBaHUs TOKOB W HampsikeHui. OmpenensTb HEW3BECTHBIA IapameTp
K0J1e0aTeNbHOrO KOHTYpA, €CIIM W3BECTHHI 3HAU€HWE APYroro €ro mapaMerpa M 4YacToTa CBOOOIHBIX
KOJIeOaHUH; PacCUMTHIBATh YaCTOTY CBOOOIHBIX KOJeOaHWI B KOJI€OATETHHOM KOHTYpPE C M3BECTHBIMH
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CeeroBble nyud. 3akoH npenomieHus cseta. [Ipusma. Jucnepcust csera. @opmyia TOHKON JIMH3BI
[Tonydyenue m300pakeHHUs] ¢ MOMOIIBIO JHUH3BL. CBETOIJIEKTPOMAarHUTHbIE BOJHBI. CKOPOCTh CBETa U
MeToabl ee m3Mmepenus, Murtepdepenmus csera. Korepentnocts. [udpakmus ceera. JudpaximonHas



pemerka. Ilomepeynocts cBeTOBbIX BOJIH. [lonmsipusanus cBeta. M3nydenume u cnektpbl. [llkana
AJEKTPOMAarHUTHBIX BOJIH.

JlaGoparopHasi paGora Ne3: U3mepeHue nmokasaresisi NpejoMJIeHHUs CTEKJIA.

JlabopaTopnasi padora Ne4: «Onpenenenne oNTHYECKOH CHJIbI M (POKYCHOT0 PACCTOSHHSA
coOmnparouiei JUH3bI».

JlabopaTopHasi padora NeS: «A3MepeHue AJTHHBI CBETOBOM BOJHbBI».

JdemoHcTpaumu:

. 3aKOHBI PEJIOMIICHHSI CBETA.

o [TonHoe oTpaxeHwue. .

o [Tonydyenue unTepHEPEHIIMOHHBIX MOJIOC.

. Judpaknus cBeTa Ha TOHKOW HUTH.

. Judpaknus cBeTa Ha y3KOH IIEITH.

o Pa3noxxeHue cBeTa B CIIEKTP € HOMOIIbIO TU(DPAKIINOHHON PELIETKH.

o [Tonapu3zanus cBera NOIAPOUTAMH.

. [IpuMeHeHne MONSAPOUIOB JIsi HW3YYEHUS MEXAHWYECKMX HaNpsHKeHUH B JAeTalisax
KOHCTPYKIIUMN.

3namy: IOHATUA: UHTEpPEpeHLIU, AUDPAKIMS U IUCHIEPCUs CBETA.

3aKOHBI OTPaKEHUS U MPETOMIIEHHSI CBETA,

[TpakTHyeckoe NpUMEHEHHE: OJHOI0 OTPaKEHUs!, UHTep(epeHnH, TU(PAKIUU U OJIAPU3A-LUU
CBETA.

Ymems: u3mepsATh JUIMHY CBETOBOM BOJIHBI, pellaTh 33Jaud Ha MPUMEHEHHe (OPMYII, CBSI3bIBAIOLINX
JUTMHY BOJIHBI C YaCTOTOM M CKOPOCTHIO, IEPHO]] KOICOAHUI C IMUKIMYECKON Y4acTOTOM; HAa MPUMEHEHHE
3aKOHA IIPEJIOMJICHUS CBETA.

OcCHOBBI cHIeNNAJTbHON TEOPUH OTHOCUTEJLHOCTH.
IToctynarsl Teopun oTHOCcHTENbHOCTHU. [IpuHIIMTIT OTHOCUTENBHOCTH DiHIITEIHA. [IoCTOAHCTBO CKOpOCTH
cBeta. [IpocTpaHcTBO U BpeMs B CHEIMAIIbLHON TEOPUU OTHOCHUTEIBHOCTU. PensTuBHCTCKAs AMHAMUKA.
CBs13p MaccChbl C SHEPTUEH.
3namy: NOHIATUS: IPUHIIUI IOCTOSIHCTBA CKOPOCTH CBETA B BaKYyyMe€, CBSI3b MacChl U DHEPIHUHU.
Ymemp: onpenensaT rpaHULbl NPUMEHEHHS 3aKOHOB KJIACCUYECKOM U PENSITUBUCTCKOU
MEXaHUKH.
KBanToBas ¢pusuka
CBeTOBbI€ KBAHThI.

Pa3znuynble BUABI JIEKTPOMATHUTHBIX M3JIYYEHUH U MX MPAKTUYECKOE NIPUMEHEHUE: CE0UCMBa U
npuUMeHeHue  UHQPAKPACHLIX,  YIbMpa@duonemosulx U  peHmeeHoeckux  uzaydyenuu. ILlkana
anexmpomazhumuvix uziydenuu.. Iloctosnnas Ilnanka. dortosddext. YpaBHenue OIifHmTelHa A
dotorddexra. Dotonsl. [['umoreza Ilnanka o kBaHTax.] @otodPdext. Vpasuenue Diinwmetina 014
domosgpgpexma. dotonsl. [I'unoresa ne bpoilng o BoaHOBBIX cBoiicTBax udactul. KopmyckynspHo-
BOJIHOBOH yanu3Mm. CooTHOIIEHHE HeompeaeneHHocTH ['eii3endepra. |
Cmpoenue amoma. Onwvimur Pesepgopoa. Kantosblie moctynatsl bopa. Hcnyckanue u noenowenue
ceema amomom. Jlazepsl.

JdeMoHcTpaLUMK:

- ®orornexTpuueckuil 3pPeKT Ha YCTaHOBKE C IUHKOBOU IJIATHHOM.

- 3akoHbl BHEUIHEro porodddexra.

- YcTpoiicTBO U AEHCTBHUE MOTYIPOBOIHUKOBOIO U BAKYYMHOTO (DOTO3JIEMEHTOB.

- YcrpoticTBo U AeiicTtBue hoTopene Ha GOTOIIEMEHTE.

- Mogens onbiTa Peszepdopaa.

- HeBuaumeble u3nydeHus B CHEKTPe HArpeTOro Tena.

- CaoiicTBa HH(PAKPACHOTO U3ITYUEHUS.

- CgoiicTBa yabTpaduoIeTOBOTO U3IYICHHUS.

- IlIkana 371eKTpOMarHUTHBIX M3Ty4YeHHH (TabIuua).

- 3aBHUCHUMOCTb IJIOTHOCTH MOTOKA U3JIyUY€HHUS OT PACCTOSHUS A0 TOUEUHOT'O UCTOYHHKA.

- ®oroznexTpuueckuil 23pPeKT Ha YCTaHOBKE C IMHKOBOMU IJIATHHOM.

- 3akoHbl BHeUIHEro Gpotodddexra.

- YCTpoiicTBO U AEHCTBHUE MOTYIPOBOJIHUKOBOIO U BAKYYMHOTO (DOTOIJIEMEHTOB.

- YcrpotictBo U aeiicTtBue hoToperne Ha GOTOIIEMEHTE.




3namyp:. llonstus: ¢otoH; (HoTodPdeKT; KOPMYyCKYISIPHO-BOJIHOBOW Ayadu3M; MPAKTHIECKOE

MIPUMEHEHHUE: PUMEPHI MPAKTUUYECKOTO IPUMEHEHUS JNEKTPOMArHUTHBIX BOJIH  HH(PAKPACHOTO,

BHJIUMOTO, YyIbTPadHOJIETOBOIO W PEHTICHOBCKOTO JHMAIMa30HOB 4YacTOT. 3akoHbl (orodddexra:
noctyiaTel bopa

Ymemp: 00BSICHATH CBOWCTBA PA3IUYHBIX BUAOB 3JIEKTPOMAarHUTHOTO U3JIyUY€HUSI B 3aBUCUMOCTH OT €ro

JUTMHBI BOJIHBI U 4acTOTHI. Pemars 3aqaun Ha npuMeHEeHHe (OPMYII, CBS3BIBAIONIUX DSHEPTUI0 U

UMIyIbC (OTOHA C YACTOTOM COOTBETCTBYIOUICH CBETOBOM BOJIHBL. BBIYHMCIATH KpacHyI TpaHUILY
dororddexra u F3HEPrUI0 POTO3TECKTPOHOB HA OCHOBE YpaBHEHUS DUHINTECIHA

ATomMHas ¢pu3MKa.

Crpoenne aroma. OnbiTel Pesepdopaa. KBantoBeie nmocrynatsl bopa. Monens aroma Bogopoaa
Bopa. [Moenu cTpoeHusi aTOMHOTO spa: NPOmMOHHO-HEUMPOHHASE MOOeLb CMPOCHUsST AMOMHO20 10pa. ]
SAnepusie cunbl. JledekT Macchl U 3HEPTUS CBSI3M HYKIOHOB B sipe. SnepHas sHeprertuka. TpymHocTa
teopun bopa. KBantoBas mexanuka. I'mmoteza ne bpoinsa. KopmyckynsipHoe BOJHOBOW Iyaliv3M.
Judpakius 31eKTpoHoB. Jlazepsi.

PDu3nKa AaTOMHOIO A/APa.

Metoapsl perucTpanuy  3JIEMEHTApHBIX dYacTull. PaaMoakTHBHBIE TMpeBpalleHHs. 3aKOH
paanoakTUBHOrO pacnaja. [IpoToH-HEWTpOHHAs MOJENIb CTPOCHHUS aTOMHOTO siipa. DHEPrus CBS3U HY-
KJIOHOB B siape. [lenenue u cunres anep. SnepHas sHepreTuka. BinsHue MOHU3UPYIOLIEH paaualuy Ha
KUBBIC OpraHu3Msbl. [J{03a uzmydeHus, 3aKOH paIiOaKTUBHOTO pacraja M ero CTaTUCTUYECKUIN XapaKTep.
DneMeHTapHbIe YaCTULIBL: Yacmuybl u anmudacmuysl. DyHaaMeHTaIbHbIE B3aUMOJCHCTBYS |

JdeMoHcTpanum:

- Mopuens onsita Pesepdopra.

- YcTpoiicTBO U ISHCTBUE CUETYUKA MOHU3UPYIOIIUX YACTHII.

3namy: snepHas MOJAENb aToMa; sJEpPHbIE pPEaKlUu, SHEPrusl CBSI3U; PaJAMOAKTHUBHBIN pacmas;
LeMHAas peaklusl eICHUs; TEPMOsJepHas PeaKilus; dIeMEeHTapHas YacTUlla, aTOMHOE SJIPO.

3aKOH paJIMOAKTUBHOIO pacnaja.

[TpakTHyeckoe NpUMEHEHHE: YCTPOMCTBO M MPHUHLIMI ACHCTBHUS (OTORIEMEHTA; TNPUMEPHI
TEXHUYECKOIO - HCIOJb30BaHUA (DOTOIIEMEHTOB; NPUHLUI CHEKTPaJbHOTO aHalIM3a; IpUMEpbI
MPAKTUYECKUX MPUMEHEHUN CIEKTPAIbHOTO aHallk3a; YCTPOMCTBO W MPHUHLIMII JCHCTBUS SAEPHOTO
peaxTopa.

Ymemy:. Onpenenars NpOAYKTHI SAEPHBIX PEAKIMI HAa OCHOBE 3aKOHOB COXPAHEHUS SJICKTPUUYECKOTO
3apsna U MaccoBOI'0 quca.
PaccunthiBaTh 3HEpreTUUYecKnuii BbIXOJ sepHOM peakuuu. Onpeaenarbh 3HaK 3apsja WM HalpaBlICHHUE
JBIDKEHUS dJIEMEHTAPHBIX YaCTHI] 110 UX TpekaM Ha doTorpadusix.

Crpoenne u 3Boonus BeesieHHO.

Conneuynas cucreMa. 3Be3/lbl M MCTOYHMKM HX OdHepruu. [amaktuka. IIpocTpaHcTBeHHBIE
MacmTabsl Habmogaemoit BeenenHoii. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKACHUU U SBOJIOIUH
Bcenenno, cojHIIA 1 3BE3]I.

[ToBTOpenue u noaroroska k EI'D (pezepB cBoOoaHOrO yuebHoro Bpemenu) — 17 yacos

TpeOoBaHNus K YPOBHIO MOATOTOBKH o0yuawmmxcsa 11 kaacca.

OOyyaromuecs JOHKHBI 3HATH:
DNeKTpoJMHAMHUKA.
[ToHsATHS: dMEKTPOMAarHUTHAS WHIYKIIHS, CAMOMHIYKIUS, HHIYKTUBHOCTh, CBOOOHBIE U BBIHYK/ICHHBIE
KoJieOaHusl, KojeOaTeNbHbI KOHTYp, TIEPEeMEHHBI TOK, pPE30HAHC, »JJEKTPOMArHWTHAs BOJIHA,
uHTepdepeHius, TudpaKius U TUCIIEPCHsI CBETA.
3aKOHBI W TIPUHIIMITBL: 3aKOH 3JICKTPOMArHUTHOW WHAYKIIMH, TPaBWJIO JIeHIa, 3aKOHBI OTPAKEHUS H
MIPEIOMIICHUS CBETA, CBSI3b MACChl M SHEPTUH.
[IpakTrueckoe MpuMEHEHHE: TeHepaTop, CXeMa paauoTesieOHHON CBSI3H, TIOJTHOE OTPAKEHHE.
VYyamuecs 10JKHBI YMETh:

- N3mepsaTh CHITy TOKA U HANPSDKEHUE B IETISIX TIEPEMEHHOTO TOKA.

- Hcnonbs3oBatek Tpanchopmarop.

- N3mepsaTs JJIMHY CBETOBOM BOJIHBI.
KBanToBas ¢usmuka




[Tonstus: poron, GoTodddhekT, KOPIYyCKYIIPHO — BOJTHOBOU Ayaau3M, siAepHAS MOJEIbh aToMa, saepHas
peakiMs, OSHEpPrus CBs3M, pAJAMOAKTUBHBIM pacmaj, IerHas peakius, TEpMOsIEpHas peaKIus,
3IIEMEHTApHbBIC YaCTHIIBI.

3aKOHBI ¥ IPUHLIMIIBEL: 3aKOHBI oTo3(dekra, mocrynatsl bopa, 3aKoH pagloaKTUBHOTO pacnasa.
[IpakTHueckoe MpUMEHEHHE: YCTPOMHCTBO M MIPUHIIMIT ACHCTBHS (POTOIIEMEHTA, TPUHIIMIT CIIEKTPAIBHOTO
aHaIM3a, IPUHLIUI paboTHI SIIEPHOTO PEaKTOPA.

VYuamuecs JOJKHBI YMETh: pelaTh 3a1a4y Ha MPUMEHEeHUe (YOPMYII, CBSI3BIBAIOIINX YHEPTHIO U MMITYJIbC
¢oToHa C YAaCTOTON CBETOBO BOJIHBI, BBIYMCIATH KpacHylo rpanHunly ¢orodddekra, onpeaensiTs
HPOJIYKTHI SAEPHON PEAKIHH.

B pe3ynbrare usydenus: GuU3MKu Ha 6a30BOM YPOBHE YUEHHK JOJDKECH

3HATH/TIOHUMATh

e CMBICI MOHATUH: (PU3UUECKOE SBICHHUE, TUTIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMO/ICHCTBHE,
3NIEKTPOMArHUTHOE T0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SIJIPO, MOHU3UPYIOLINE H3ITydCHUS,
IUTaHeTa, 3Be3/1a, raJlakTukKa, Beenennas;

e CcMbICT (PU3NYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHE, Macca, Cuila, UMIYJbC, padora,
MeXaHU4ecKasi JHEPTusl, BHYTPEHHsISI SHEPTHsl, aOCOMOTHAS TeMIepaTypa, CPEAHsS KUHETHYECKas
SHEPTrHsl YaCTHII BEIIECTBA, KOJINYECTBO TEIUIOTHI, SJIEMEHTAPHBIN dJICKTPUUCCKUN 3apsi;

e CMBICA pu3UYecKUx 3aKOHO08 KIIACCUYECKONH MEXaHUKH, BCEMUPHOTO TATOTEHHUS, COXPAaHEHUS
SHEPTUH, UMITYJIbCa U IIEKTPUIECKOTO 3apsaa, TEPMOIMHAMUKH, YJICKTPOMarHUTHOW MHIYKIHH,
dotorddekra;

e BKIAO POCCULICKUX U 3aPYOEINCHBIX YueHblX, OKa3aBIINX HauOoJbllee BIUSHIE Ha Pa3BUTHE
buznku;

yMEThb

e onucvl8ams U 0OBACHAMb usUUecKUe A6IeHUs U C8OUCMEa me. IBUKECHNE HEOSCHBIX Tell U
MCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra30B, JKUIAKOCTEH U TBEPIBIX TEIT;
AJIEKTPOMArHUTHYIO HHIYKIIMIO, PACIIPOCTPAHEHUE 3JICKTPOMATHUTHBIX BOJH; BOJIHOBBIC
CBOICTBa CBETa; U3TY4YEHHUE U MOTIIOIICHUE CBETa aTOMOM; (POTOAPPEKT;

e OmMIUYAMb THIIOTE3BI OT HAYYHBIX TEOPHUIl; deiamb 6b1600bl HA OCHOBE SKCIIEPUMEHTAIBHBIX
TaHHBIX; NPUBOOUMb NPUMEPDL, NOKA3bI8AIOWUe, Ymo: HAOIIOICHUS U SKCIICPUMEHT SIBIISTIOTCS
OCHOBOWH JIJIs BBIIBIDKEHHS THITOTE3 U TEOPUHA, TIO3BOJISIIOT TIPOBEPUTH HCTHHHOCTD TEOPETUIECKUX
BBIBOJIOB; (DU3MYECKas TEOPHS JaET BO3MOXKHOCTH OOBSICHATH U3BECTHBIC SIBIICHHUS IPUPOJIBI 1
Hay4HbIe (DaKThI, MPECKA3bIBATh €Ile HEU3BECTHBIC SIBICHUS;

*  NPUBOOUMb NPUMEPLI NPAKMUYECKO20 UCHONb308AHUS (DUULECKUX 3HAHULL: 3aKOHOB MEXaHUKH,
TEPMOJWHAMUKH U DJIEKTPOJAMHAMHUKY B SHEPTETHKE; PA3IMIHBIX BUIOB DJIEKTPOMATrHUTHBIX
U3IY4YEeHUH 7151 pa3BUTHS paino U TeIEKOMMYHUKAIIUN, KBAHTOBOM (PM3HKU B CO3JIaHUHU STEpHON
SHEPIeTUKH, JIa3€POB;

*  BOCHPUHUMAMb U HA OCHOBE NOJYYEHHbIX 3HAHUL CAMOCMOAMENbHO OYeHUueams NHPOPMaILHIO,
conepartytocs B coobmenusix CMU, MuTepHeTe, HaydHO-NIONYJISPHBIX CTAThHAX;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUUECKOM JeSITeIbHOCTH U MIOBCEIHEBHON )KU3HU
TS

e oOecrnieueHHs 6€30MaCHOCTH KU3HEAEATEIILHOCTH B IIPOLIECCE UCTIOIb30BAHUS TPAHCTIOPTHBIX
CpeACTB, OBITOBBIX JIEKTPONIPHOOPOB, CPEICTB PANO- U TEICKOMMYHUKAITMOHHOW CBSI3H;

e OIICHKM BIMSIHUS Ha OPTraHU3M YeJIOBEeKa U APYrHe OpraHu3Mbl 3arps3HEHUS] OKpYXKarollel cpeibl;

e  PaNMOHAIBHOTO MPUPOIOTIOIH30BAHUS M 3ALIUTHI OKPYKAIOMIEH CPEIBI.

Jlnst Bcex pasaesioB MpH U3y4eHUH Kypca GU3NKU CpefHel IKOIbI B pa3aen «TpeboBaHus K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOBY:!

3HATH/TIOHUMATh

. OCHOBHBIE TIOJIOKEHUS M3y4aeMbIX (PU3NUYECKHX TEOPUM U WX POib B (POPMHPOBAHUM HAYIHOTO
MHUPOBO33PEHHUS;

. 6KA0 POCCUICKUX U 3apyOeydcHbIX YueHblX, OKA3aBIINX HAMOOJbINEe BIUSHUE HAa Pa3BHUTHE
¢buzuku;
yMeTh

. npuUEO0OUmMs NPUMEPHL ONBIM OB, ULTIOCMPUPYIOUWIUX, YTO: HAOIIONEHUS U DKCIEPUMEHT CIIYKaT

OCHOBOM AJId BBIABUKCHUSA TUIIOTE3 W MOCTPOCHHUA HAYYHBIX Teopnﬁ; OKCIICPUMCHT ITO3BOJIACT
NpOBEPUTH HUCTUHHOCTb TCOPCTUUCCKUX BBIBOJOB, (I)I/I3I/I‘-ICCI(E[$I TCOpHUA HAaCT BO3MOKHOCTH



OOBSICHATD SIBJICHUS MPUPOJBI U Hay4Hble (PAKTHI; (PrU3HUECKas TEOpUsS MO3BOJSIET MPEICKA3bIBAThH
ellle HEU3BECTHHIC SBJICHHUS M HMX OCOOCHHOCTH; TMpPH OOBSICHEHUH TNPUPOAHBIX SBICHUN
UCHOJNB3YIOTCS (U3NYECKHE MOJEIH; OAUH U TOT K€ HNPUPOAHBIA OOBEKT MIIM SIBICHUE MOXHO
HCCIIeIOBaTh HA OCHOBE MCIIOJIb30BaHMS Pa3HBIX MOJENeH; 3aKoHbl (U3UKU U (PU3NYIECKHE TEOpUn
HMEIOT CBOM ONpEAEICHHbIE I'PaHULIbI IPUMEHUMOCTH;

onucvlgams yHoameHmanbHble ONBIMDL, OKA3AGUIUE CYU{ECHIBEHHOE GIUAHUE HA PA3GUMmUe
¢uzuku,

NPUMEHAMb NOTYUEHHbIE 3HARUA 0J1A PeueHUA PU3UYEeCKux 3a0ay;

IPEJCTABIATh PE3YIbTAThl N3MEPEHUH C YUETOM MX IOIPEIIHOCTEH;

60CHPUHUMAMb U HA OCHOGE NONYYEHHBIX 3HAHUI CAMOCHOAMEILHO OYeHueamy MHHOPMALUIO,
cogepxauytocs B coobmenusx CMMU, HaydyHO-NONYJSPHBIX CTaThiX; UCHONb306amMb HOBBIE
MH(OPMAIMOHHBIE TEXHOJIOTHHU JUTSI TIOMCKA, 00paObOTKU U MpebsBICHUs HH(OpMAIHK 110 (PU3KKe
B KOMIIbIOTEPHBIX 0a3ax JaHHBIX U ceTsax (cetu VHTepHeTa);

UCNOJIb30BATh NPUOOpPeTeHHbIE 3HAHUSI U YMEHHS B NPAKTHYECKOH /J1eATeIbHOCTH M
MOBCEAHEBHOM KM3HM JUISL:

obecriedeHrs: 0€30IaCHOCTH JKU3HEAEATEIBHOCTH B IPOIECCE HCIOIB30BaHHUS TPAHCIIOPTHBIX
CPEeACTB, OBITOBBIX JEKTPONPHUOOPOB, CPEIACTB PaNO- U TEIEKOMMYHUKAIMOHHON CBA3H;

aHauM3a M OLEHKM BIMSHUS Ha OpraHu3M 4YelioBeKa W JIpyrHe OpTraHU3Mbl 3arps3HEHUs
OKpy’Karolel cpeabl;

PaMoOHATBFHOTO PUPOIOIOIH30BAHUS M 3aIIUTHI OKPY/KAIOMIEH CPEIBI.



